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EXECUTIVE SUMMARY the distribution, abundance, and habitat use of
selected waterbird species during the pre-nesting,
The Colville River Delta is one of the most nesting, brood-rearing, and fall-staging seasons; 2)
prominent and important landscape features on th@onitor the distribution and abundance of caribou
Arctic Coastal Plain of Alaska, both because of itgluring the calving and post-calving seasons; 3) locate
large size and because of the concentrations of bird®x dens and describe their habitat associations; 4)
mammals, and fish that are found there. The Colvilléocate haulouts of spotted seals; and 5) monitor the
River drains a watershed of ~53,0002mwhich  distribution of other large mammals in the study area.
encompasses ~29% of the Arctic Coastal Plain of A combination of aerial and ground surveys
Alaska. The high-volume flow and heavy sedimentvere used to collect location data for analysis in a
load of the Colville River create a large (551%m geographic information system. Wildlife habitats,
dynamic deltaic system in which geomorphologicaivhich were classified and mapped in 1995, were
and biological processes have created a diversity ¢fsed to describe vegetation and landforms that were
terrestrial habitats, lakes, and wetlands. The deltased or selected by focal species. We included data
supports a wide array of wildlife and is known to befrom previous years in our assessments of
aregionally important nesting area for Yellow-billed distribution, abundance, and habitat use, where such
Loons, Tundra Swans, Brant, and Spectacled Eiderdata were appropriate.
In spring, the delta provides some of the earliest open Habitat Classification-We aggregated 195
water and snow-free areas on the Arctic Coastal Plakcological land classes into 24 wildlife habitats for
of Alaska for migrating birds. In fall, the delta’s the delta and adjacent Transportation Corridor,
extensive salt marshes and mudflats are used by ged€gulting in 12 waterbody, 10 terrestrial and 2
and shorebirds for feeding and staging. In additionvetland-complex types. Large differences in
to use by birds, the delta is used seasonally by carib@yailability of these habitats exist between the delta
for insect-relief habitat, by arctic and red foxes forand transportation corridor as a result of differing
denning, and by spotted seals for fishing and haumarine and riverine processes in the two areas. On
out sites. The Colville Delta contains two permanenthe delta, Wet Sedge-Willow Meadow, River or
human habitations: the Ifiupiaq village of NuigsutStream, Barrens, and Tidal Flat occupy the majority
and the Helmericks family homestead, both of whictof the area. Smaller portions consist of habitats that
rely heavily on these fish and wildlife resources. are unique to the delta: Brackish Water, Tapped
ARCO Alaska, Inc. and its partner Anadarko Lake, Salt Marsh, Salt-killed Tundra, and Aquatic
Petroleum were granted permits for the AlpineSedge with Deep Polygons. The Transportation
Development Project on the central delta on 1%orridor is dominated by Moist Tussock Tundra,
February 1998. ARCO initiated a number of studiedMoist Sedge—Shrub Meadow, Old Basin Wetland
in 1992 to examine the biological, physical, andComplex, and Deep Open Water without Islands.
cultural resources of the delta. In this annual report Spectacled EidersFhe distribution of
on the 1997 field season, we present the results &fPectacled Eiders during the 1997 pre-nesting season
our sixth year of study of the wildlife resources ofwas similar to that observed in previous years.
the Colville Delta. Spectacled Eiders are attracted to coastal areas; the
The overall goal of the 1997 studies was toaverage distance of pre-nesting locations from the
continue to collect baseline data on the use of theoastal shoreline in 1997 was 3.7 km. As in other
Colville Delta and adjacent areas by selected birdgears, Spectacled Eiders were more numerous on
and mammals between late spring (May) and earlthe delta than in the Transportation Corridor.
fall (September). The primary species of concerfilthough Spectacled Eider numbers were up from
were Spectacled Eiders, King Eiders, Tundra Swan#)ose in 1996, no overall trend is apparent among
Brant, Yellow-billed Loons, caribou, and arctic foxes.the five years of counts. In 1997, four Spectacled
Secondary species of concern included Pacific angider nests were found near the coast during
Red-throated loons, Greater White-fronted Geesébbreviated ground searches, whereas no eider nests
other waterbirds, spotted seals, muskoxen, and ragere found during intensive ground searches near
foxes. Our specific objectives were to 1) monitorthe Alpine Facility Area on the central delta. During
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pre-nesting in 1993-1997, Spectacled Eiders on theear the mouth of the Miluveach River, but we were
delta preferred Brackish Water, Salt Marsh, Saltunable to survey at the most appropriate times due
killed Tundra, Shallow Open Water with Islands orto inclement weather. Swans used a wide array of
Polygonized Margins, Aquatic Sedge with Deephabitats in both the delta and Transportation
Polygons, and Aquatic Grass Marsh. During thos€orridor. During nesting on the delta, swans
same years Spectacled Eiders nested most oftenpmeferred Wet Sedge—-Willow Meadow,
Aquatic Sedge with Deep Polygons, Brackish WaterNonpatterned Wet Meadow, Salt-killed Tundra,
Nonpatterned Wet Meadow, and Salt-killed TundraAquatic Sedge with Deep Polygons, and Moist
nests were never more than 10 m from permanei®edge—Shrub Meadow. In the Transportation
water. During 1995-1997 in the TransportationCorridor, nesting swans preferred Deep Open Water
Corridor, most Spectacled Eiders were found in Deepith Islands or Polygonized Margins, Aquatic Sedge
Open Water without Islands during pre-nesting, buMarsh, and Young Basin Wetland Complex. Swans
no nests were found. appeared to be attracted to waterbodies for nesting:
King Eiders—Unlike Spectacled Eiders, average distance to waterbodies was 0.1 km on the
King Eiders were more abundant in thedelta and 0.03 km in the Transportation Corridor.
Transportation Corridor than on the delta during preSwans on the delta preferred more saline habitats
nesting. King Eiders also were attracted to thdor raising broods: Brackish Water, Tapped Lake
coastline on the delta, averaging 6.0 km from thevith Low-water Connections, and both types of Deep
coast in 1997. Although annual changes in KingOpen Water. Inthe Transportation Corridor, broods
Eider numbers on the delta have been relativelpreferred both types of Deep Open Water, Aquatic
small, in the Transportation Corridor King EidersSedge Marsh, and Aquatic Grass Marsh.
were markedly more abundantin 1997 than in 1996. Yellow-billed Loons-Nesting locations of
No nests of King Eiders were found on the delta ir¥ellow-billed Loons have not changed much since
1997, and only four nests have been found on thine 1980s; most nests are found in the central delta
delta since 1994. Pre-nesting King Eiders on thbetween the Sakoonang and Elaktoveach channels.
delta preferred River or Stream habitat, and nesteld 1997, we found 10 nests and 48 birds during an
in Aquatic Sedge with Deep Polygons and Salt-killedaerial survey of the delta, which is comparable to
Tundra. Inthe Transportation Corridor, pre-nestingprevious study years, and an additional four nests
King Eiders preferred Deep Open Water withoutduring follow-up aerial and ground surveys. One
Islands, both types of Shallow Open Water, anahest was found at a new location west of the Nechelik
River or Stream and nested in both types of Basi@hannel, three nests were found east of the delta in
Wetland Complexes, Nonpatterned Wet Meadowpreviously used locations north of the Transportation
and Moist Tussock Tundra. Corridor, and none were found in the Transportation
Tundra Swan-Swan nests on the delta Corridor. On the delta, we found five broods
declined from a high of 45 in 1996 to 32 in 1997containing a total of eight young in 1997. Yellow-
despite more swans being present in 1997 than imilled Loon nests were built on peninsulas,
the previous study years. Similarly, in theshorelines, islands and in emergent vegetation in six
Transportation corridor, swan nests declined fronhabitats, three of which were preferred habitats:
1996 (19) to 1997 (11), but non-breeding swans wer€apped Lake with High-water Connections, Deep
not more numerous in 1997. In the Alpine FacilityOpen Water with Islands or Polygonized Margins,
Area, we found two swan nests, which is similar toand Wet Sedge—Willow Meadow. Only three
previous years. Numbers of broods on the delta artthbitats were used during brood-rearing, of which
Transportation Corridor also declined from 1996 tahe two Deep Open Water types were preferred.
1997. However, the ratio of broods to nests (75%) Brant—Most brant nests (>950 nests) on the
was about the same as the long-term average (74.5%blville Delta occur near the mouth of the East
on the delta and higher (100% in 1997 vs. 89% foChannel in what is referred to here as the Anachlik
1989-1997) in the Transportation Corridor. WeColony-complex. We report on additional nest sites
observed 287 swans during fall staging, most ofhat were scattered across the delta in other locations.
which were at a commonly used congregating arede found 92 nests in 19 locations with a total of
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552 Brant in 1997, which was a dramatic increas@he majority of these were passerines (Lapland
over previous years. In 1997, the Alpine FacilityLongspurs, Savannah Sparrows, Yellow Wagtails,
Area contained three nests, and the Transportatiand Common Redpolls) and shorebirds (Black-
Corridor contained seven nests at one site. Despiteellied and American Golden plovers, Semipalmated
the high number of nests outside the AnachlikSandpipers, Pectoral Sandpipers, Dunlins, Stilt
Colony-complex, we counted only 254 adults/Sandpipers, Long-billed Dowitchers, and Red and
subadults and 168 goslings on the delta, which waBed-necked phalaropes). During ground surveys
the third lowest count since 1988. The low count@round the Facility Area, we found 139 nests
of young were probably the result of poor nestingoelonging to 21 species including Red-necked Grebe,
success at the Anachlik Colony-complex. Only 22MNorthern Pintail, Greater Scaup, Oldsquaw, Willow
Brant were seen during the fall-staging survey irand Rock ptarmigan, Parasitic Jaeger, Glaucous Gull,
1997, down from 1,327 Brant in 1996. Highand Arctic Tern, as well as most of the passerine
variation in daily use of the delta by staging Brant isand shorebird species found on the footprint survey.
a likely explanation for these extreme counts. Branio nests of Bar-tailed Godwits were found in 1997
nesting outside the Anachlik Colony-complex(one was found in 1996), but based on the behavior
preferred Brackish Water, Salt-killed Tundra, andof pairs we saw, we suspect that one or two nests
Aquatic Grass Marsh. During brood-rearing, Brantwere active in the area. For the second year in a
used salt-affected habitats and River or Stream, bubw, we observed Red-necked Grebes nesting on the
showed a preference only for Brackish Water. Colville Delta, which had not been previously
Other Geese-Fhe Colville Delta is a documented.
regionally important nesting area for Greater White- Caribou—The Colville Delta lies between
fronted Geese and supports small numbers of nestitige summer ranges of the Central Arctic Herd to the
Snow geese. We found 45 Greater White-frontedvest and the Teshekpuk Lake Herd to the east. The
Goose nests (3.2 nestsAron an intensive ground delta was not used by caribou during two calving
search of an area (14.2 Rmaround the Alpine surveys in 1997 nor has use by large numbers been
Facility Area. Most nests (80%) were in Wet Sedgefeported in the past, apparently because of
Willow Meadow habitat, and the average clutch sizevidespread flooding that occurs at the time of
was 3.8 eggan(= 37 nests). Eighty-two percent of calving. The highest concentrations of calving
the nests we revisited € 44) were successful. In caribou in the western segment of the Central Arctic
1997, we found one Snow Goose nest during aeridderd were seen in the Colville East (between the
surveys of the Outer Delta. We also located on€olville River and Kuparuk Qilfield) and Kuparuk
Canada Goose nest on the Outer Delta, the fir&@outh (south of the Kuparuk Qilfield) survey areas.
record that we know of for these geese nesting oReak numbers in 1997 were dramatically lower than
the Colville Delta. During systematic surveys forin 1996 and may be related to the late snowmelt in
goose broods at 50% coverage, we counted 2,12097. The total number of caribou seen in the survey
Greater White-fronted Geese on the delta and 268reas in 1997 (~5,000) was 25% of the total herd
in the Transportation Corridor; goslings composedize (19,730) compared to 52% (9,482) of the herd
35% of the birds on the delta and 16% of the birdseen in 1996 (18,093). The percentage of the herd
in the Transportation Corridor. On those sameseen during calving in our survey area has ranged
surveys we saw 12 adult and 16 gosling Snow Geesgom 25-52%. Calf production in 1997 (78
and on ground surveys we saw two Canada Geesmlves:100 cows) was slightly higher than the
On systematic surveys during fall staging, we savaverage (71:100) since 1978. Large groups of
1,732 Greater White-fronted Geese distributedaribou (1,114-2,774) were observed on seven days
throughout the delta, 6 Snow Geese on the Outén mid- and late July in the Transportation Corridor
Delta, and 2,101 Canada Geese primarily on thend the adjacent area to the south. The delta is used
Outer Delta. annually by caribou for insect relief, but less
Other Birds—Buring an intensive ground frequently than adjacent coastal areas to the east. In
survey of the facility footprint, we observed 231997, we saw large groups of caribou twice on the
species of birds and 205 individuals on the grounddelta; 1,035 caribou were seen on the outer islands
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on 23 July and 1,214 caribou were seen th®uring the winter of 1996—-1997, two subadult bears
Development Area on 27 July. Up to 3,340 caribowenned along the Sakoonang Channel, and a female
have been observed on the delta as recently as 19%@ar bore three cubs in a den along the East Channel.
Total numbers of caribou and frequency of use ofn 1997-1998, one of these subadult bears denned
different coastal areas vary with weather conditiongarther north on the delta. Since 1995, four den sites
and insect activity. have been used along the Miluveach River. During
Arctic and Red FoxesBuring six years of the summer of 1997, we observed a female with 2
surveys, we have confirmed the location of 51 arcticubs and a subadult bear along the East Channel
fox dens and 4 red fox dens between the westemseveral times. Most of the other sightings of bears
edge of the Colville Delta and the western edge aih 1997 were clustered along the Miluveach River
the Kuparuk Oilfield. Nineteen arctic fox dens andin the Transportation Corridor. We recorded 31
4 red fox dens are on the delta, and 18 arctic fogightings of bears in 1997, representing at least 10
dens are in the Transportation Corridor. Denrdifferent bears.
occupancy by litters (11-25%) in 1997 was the Muskox—Muskoxen were introduced to the
lowest we have observed. Only five dens had\rctic National Wildlife Refuge in 1969 and 1970
confirmed litters, and two dens were stronglyafter being extirpated in the late 1800s; subsequently
suspected to have litters. Two dens with litters weréhe introduced herds spread west and east. Sign of
north of the Transportation Corridor, and themuskoxen was observed in the western Kuparuk
remaining five dens were on the delta. Litter sizeilfield in the 1980s. We first saw large numbers
averaged 5.0 pups at three dens where litter counits the uplands east of the ltkillik River in May 1993
were complete. In previous years, we have found and the population has grown since then to 99
38—-67% occupancy by litters with sizes averagingnuskoxen including 19 calves in 1997, although we
from 3.1to 6.1 pups. Den sites occurred in elevatedave not conducted comprehensive surveys.
microsites where soil was well-drained and suitabléuskoxen in the uplands typically move during
for burrowing. Riverine and Upland Shrub was thesummer to areas along rivers and streams; in 1997,
only preferred habitat for fox dens on the delta andve repeatedly observed groups of mixed sex
in the Transportation Corridor; it was also the mostnuskoxen (24 total) and small groups of bulls on
frequently used habitat on the delta, whereas moghe lower Kachemach River through the latter part
dens occurred in Moist Sedge—Shrub Meadow in thef August. In July 1997, a cow and calf were seen
Transportation Corridor. on anisland in the delta, and solitary bulls have been
Polar Bear—Although polar bears primarily seen on the delta in the past.
frequent areas of frozen sea ice, a portion of female Spotted Seal-Spotted seals in Alaska range
bears make dens on land. Of 90 dens used morth from Bristol Bay to the Chukchi Sea and east
pregnant female polar bears, 42% were on land. The the Beaufort Sea. They whelp, breed, and molt
Development Area contained a den site in the winteon the pack-ice front from March through April and
of 1996-1997. Other den sites in the area have beédisperse to nearshore waters during summer. They
reported from the lower ltkillik River to Lower commonly haul-out onislands, sand spits, and shoals
Kalubik Creek and on the Beaufort Sea within 30from mid-summer to late fall. On four of eight sur-
km of the delta. Den sites tend to be at bluffs alongeys in 1997, we saw one to five spotted seals in
rivers, streams, or lakes where deep snowdrifts camvo locations in the East Channel.
persist. Other Mammals-Fhree species of mam-
Grizzly Bear—Forty-five grizzly bear dens mals were seen during surveys in 1997 that we had
have been located by the Alaska Department of Fishot seen during five previous years in the Colville
and Game between the Colville River and Kuparularea. We found the hindquarters of a snowshoe hare
Qilfield. Twelve different bears used 29 of thesethat was being eaten by a snowy owl in the Facility
dens during the 1992-1993 to 1997-1998 denningrea. Snowshoe hares are common upstream on
seasons. Most dens in this area are located southtbk Colville River near Umiat but are rare along the
the Transportation Corridor near the headwaters dbwer river. We observed moose on three occasions:
the Miluveach, Kachemach, and Kuparuk riversa pair north of the Transportation Corridor, one on
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an island in the eastern delta, and one in the south-
western corner of the Transportation Corridor.
Moose, like snowshoe hares, are more common up-
stream than on the lower Colville. On 29 July, we
saw a gray wolf on the Kachemach River that pur-
sued a caribou unsuccessfully. In 1995, other re-
searchers saw a gray wolf on the Miluveach River.
The wolf population in the area has been increasing
in recent years as indicated by increased sightings
and harvest by residents of Nuigsut.
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INTRODUCTION denning, and by spotted seals for fishing and for haul-
out sites (Seaman et al. 1981). In recent years, the
The Colville River Delta (hereafter, Colville delta and adjacent areas have been visited
Delta or the delta) is one of the most prominent anéncreasingly by muskoxen and brown bears, and the
important landscape features on the Arctic Coastélelta occasionally is used for denning by both brown
Plain of Alaska, both because of its large size an@nd polar bears (see reviews in Johnson et al. 1997).
because of the concentrations of birds, mammals, The primary goal of the Colville wildlife studies
and fishes that are found there. The Colville Delt@lways has been to collect data on the distribution
also has attracted two permanent human habitationghd abundance of selected species to be used as a
the Ifupiaq village of Nuigsut and the Helmericksbaseline for conditions on the delta prior to oil
family homestead, both of which rely heavily ondevelopment, although the focal species that were
these fish and wildlife resources. Although oil€xamined and the exact boundaries of study areas
exploration on the delta has occurred intermittentlyaried over the six years of study (as better
for several decades, only recently have plans tthformation on the location of the oil reservoir
develop the area commercially proceeded beyonBecame available). During a meeting with the U.S.
the exploration phase. ARCO Alaska, Inc. (hereaftef;ish and Wildlife Service (USFWS) in spring 1992,
ARCO) and its partner Anadarko Petroleumwe agreed to focus on particular species, based
Corporation received Federal permits for the AlpingPrimarily on the following criteria: 1) threatened or
Development Project on the central delta on 13ensitive status, 2) importance of the delta as
February 1998. As part of the planning process, anreeding habitat, or 3) special concern of regulatory
in recognition of the regional and local importanceagencies. Accordingly, Yellow-billed Loons, Tundra
of the Colville Delta to a variety of interested partiesSwans, Brant, Spectacled Eiders, King Eiders,
ARCO initiated studies in 1992 to examine thecaribou, and arctic foxes were chosen for
biological, physical, and cultural resources of thdnvestigation (Smith et al. 1993). Species that were
delta. In this annual report on the 1997 field seasomot the focus of surveys in 1992 but were monitored

we present the results from our sixth year of stud@pportunistically included Red-throated Loons,
of the wildlife resources on the Colville Delta. Pacific Loons, Greater White-fronted Geese

The Colville River drains a watershed of (hereafter, White-fronted Geese), muskoxen, and red
~53,000 krd, or ~29% of the Arctic Coastal Plain foxes. In 1993, we studied the same focal species
of Alaska (Walker 1976). The high-volume flow but expanded the study area for all species to the
and heavy sediment load of the Colville River creat€ntire delta region (Smith et al. 1994). In 1994, we
a large (551 ki), dynamic deltaic system in which surveyed the delta only for eiders (Johnson 1995).
geomorphological and biological processes havén 1995, we expanded our studies again to monitor
created a diversity of lakes, wetlands, and terrestridhe distribution and abundance of the same suite of
habitats. The delta supports a wide array of wildlifespecies investigated in 1992 and 1993, and we added
and is known to be a regionally important nestingth investigation of habitat use by the focal species
area for Yellow-billed Loons, Tundra Swans, Brant,(Johnson et al. 1996). We continued with similar
and Spectacled Eiders (Rothe et al. 1983, North &urveys in 1996 and 1997, adding surveys for spotted
al. 1984, Meehan and Jennings 1988; see Appendgeals and post-breeding geese.

Table A for scientific names). The delta also ~ The overall goal of the 1997 studies was to
provides breeding habitat for passerines, shorebirdgontinue to collect baseline data on the use of the
gulls, and predatory birds such as jaegers and owl§0lville Delta and adjacent areas by selected birds
In spring, the delta provides some of the earliest opeand mammals between late spring (May) and early
water and snow-free areas on the Arctic Coastal Plafll (September). Our specific objectives were to:

for migrating birds. In fall, the delta’s extensive salt

marshes and mudflats are used by geese angt- monitor the distribution, abundance, and habitat
shorebirds for feeding and staging. In addition to  US€ Of selected waterbird species during the pre-

use by birds, the delta is used seasonally by caribou  N€sting, rlwesting, brood-rearing, and fall-staging
for insect-relief habitat, by arctic and red foxes for ~ S€asons,
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2. monitor the distribution and abundance ofportion of the delta west of the Nechelik Channel
caribou during the calving and post-calvingthat is bounded by a flood-plain terrace adjacent to

seasons; the westernmost distributary. Between the Colville
3. locate fox dens and describe their habitaRiver and the westernmost drill site in the Kuparuk
associations; Oilfield (DS-2M) lies the proposed Transportation
4. locate haulouts of spotted seals; and Corridor (343 k), so called because itincludes the

proposed pipeline route.

The geographic extent of the wildlife
investigations during 1992-1997 has varied because
of changes in exploration plans and potential

STUDY AREA development scenarios. The boundaries of the
wildlife study area in 1992 included several

The development scenario proposed by ARCGxploratory drill sites and extended from Kalubik
includes a gravel airstrip (~1.8 km long) and twoCreek on the east to the Nechelik Channel of the
gravel pads (Alpine Pad 1, a drill site and processingolville River on the west; thus, it included the entire
facility, and Alpine Pad 2, a drill site), all connecteddelta and a large area of adjacent coastal plain (Smith
by ~3 km of gravel road (Figure 1). The total areat al. 1993). That year we conducted intensive
prOjeCted to be covered with gravel fill is ~39 ha. Asurveys for a Variety of bird Species on 6 p|ots
sales-quality pipeline to the Kuparuk Oilfield would ranging from 46 to 61 kiin size. In 1993, the
connect this development to existing infrastructurejocations proposed for drilling were expanded to
No all-season road is planned to access the Alpingclude additional areas not included in the 1992
facilities from the Kuparuk Qilfield; materials, Study area. As a result, the Study area boundaries
equipment, and personnel will travel by air or, duringa|so were extended in 1993 to include a 1,126-km
winter, overland on ice roads. block of the Kuparuk Uplands that adjoined the

The study area in 1997 essentially wassoutheastern portion of the 1992 study area and a
unchanged from 1995-1996 and comprised severah o-knt area that included the mouth of the Itkillik
contiguous areas in which the distribution of wildlife Rjyer (Smith et al. 1994). In 1994, we surveyed for
was monitored. As defined in this report, the COIVi”eeiderS only in a 478-kfrarea Consisting of just the

Delta survey area encompasses 551 &mul refers  delta (Johnson 1995). In 1995-1997, ARCO
to that area between the westernmost angroposed specific sites for facilities and

easternmost distributary channels of the Colvillgnfrastructure, so the wildlife study area

River (Figure 1). The entire area within 1,000 m ofencompassed those proposed sites, while the entire
the proposed airstrip and the processing facility anglelta was maintained as the core area for evaluating
within 200 m of the separate drill sites and theegional-scale distributions of wildlife (Figure 1;
connecting road is called the Facility Area (9.3km johnson et al. 1996, 1997).

total). As a result of better delineation of the oll The Colville River has two main distributaries:
reservoir and identification of environmental andihe Nechelik Channel and the East Channel. These
economic concerns, the location of proposed surfage,o channels together carry ~90% of the water
development (Facility Area and pipeline route) hagassing through the delta during spring floods and
been modified somewhat from the original 1995999 of the water after those floods subside (Walker
proposal (Johnson et al. 1996: Figure 1) and 8983). Several smaller distributaries branch from
revised layout in 1996 (Johnson et al. 1997the East Channel, including the Sakoonang,
Figure 1). The Alpine Development Area (hereafterramayayak, and Elaktoveach channels. In addition
Development Area; 169 kinincludes both the to river channels, the delta is characterized by
Facility Area and that part of the delta between theyumerous lakes and ponds, sandbars, mudflats, sand
Nechelik and East (main) channels to ~2 km norﬂauneS, and low- and high_centered po|ygons
of the proposed airstrip. The Outer Delta (352)km (walker 1983). The East Channel is deep and flows
is that portion of the delta north of the Developmentnder ice during winter, whereas the Nechelik and
Area. Finally, the Western Delta (31 Rnis that  other channels are shallow and freeze to the bottom

5. monitor the distribution of other large mammals
in the study area.
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in winter. Decreased river flow during winter results The delta has an arctic maritime climate
in an intrusion of salt water into the delta’s channels(Walker and Morgan 1964). Winters last ~8 months
with the depth of the river at freeze-up being theand are cold and windy. Spring is brief, lasting only
main factor determining the inland extent of this~3 weeks in late May and early June, and is
intrusion (Walker 1983). The Colville River flows characterized by the flooding and breakup of the
through continuous permafrost for its entire lengthriver. In late May, water from melting snow flows
This extensive permafrost, combined with freezingooth over and under the river ice, resulting in
of the upper layer of surface water in winter,flooding that peaks during late May or the first week
influences the volume, timing, and character of riveiof June (Walker 1983). Breakup of the river ice
flow and erosion within the delta (Walker 1983). usually occurs when floodwaters are at maximal
Lakes and ponds are dominant physical featurdevels. Water levels subsequently decrease in the
of the Colville Delta. Most of the waterbodies aredelta throughout the summer, with the lowest levels
shallow (e. g., polygon pond® m deep), so they occurring in late summer and fall, just before freeze-
freeze to the bottom in winter but thaw by June. Deepp (Walker 1983). Summers are cool, with
ponds (>2 m deep) with steep, vertical sides areemperatures ranging from =10 in mid-May to
common on the delta but are uncommon elsewherel5 C in July and August (North 1986). Summer
on the Arctic Coastal Plain. Lakes >5 ha in size areveather is characterized by low precipitation,
common and cover 16% of the delta’s surfacevercast skies, fog, and persistent winds that come
(Walker 1978). Some of those large lakes are degmedominantly from the northeast. The rarer westerly
(to 10 m) and freeze only in the upper 2 m; icewinds usually bring storms that often are
remains on these lakes until the first half of Julyaccompanied by high, wind-driven tides and rain
(Walker 1978). Several other types of lakes(Walker and Morgan 1964).
including oriented lakes, abandoned-channel lakes,

point-bar lakes, perched ponds, and thaw lakes, occur METHODS
on the delta (Walker 1983).
Many lakes on the delta are “tapped” (Walker  |n 1997, we conducted surveys for selected

1978), in that they are connected to the river byyij|dlife species to assess their distribution,
narrow channels that are caused by thermokargbundance, and use of specific sites proposed for
decay of ice wedges between the river and adjacefkvelopment. In addition, we conducted habitat
lakes and by the migration of river channels (Walkektydies to investigate what landforms and vegetation
1978). Channel connections allow water levels iRypes were most important seasonally to wildlife on
tapped lakes to fluctuate more dramatically than ifhe Colville Delta and in the adjacent Transportation
untapped lakes, resulting in barren or partiallycorridor. Habitat studies consisted of analyses of
vegetated shorelines and allowing salt water tapitat selection by a subset of wildlife species;
intrude into some of these lakes. River sedimentgapitat classification and mapping of the Colville
raise the bottom of these lakes near the channgbelta and Transportation Corridor were initiated in
eventually exposing previously submerged areas anthos (Johnson et al. 1996) and completed in 1996
reducing the flow of riverine water to the most(jorgenson etal. 1997). We have included data from
extreme flood events. Because tapped lakes and rivigfevious years in our assessments of distribution,

channels are the first areas of the delta to becomgundance, and habitat use, when such inclusion was
flooded in spring, they constitute important stagingappropriate.

habitat for migrating waterfowl in that season

(Rothe et al. 1983). HABITAT CLASSIFICATION AND MAPPING
Uplands reaching 50 m in elevation dominate

the southeastern portions of the Transportation The development of a wildlife habitat

Corridor. These uplands gradually descendlassification was a three-step process: 1) field

northward into flat, low-lying terrain typical of the surveys of vegetation/soil’hydrology relationships;

Arctic Coastal Plain. The landforms and vegetatior2) development of an ecological land classification

of this region have been described in detail by WalkefELC) that delineated terrain units, surface-forms,

et al. (1980).

Colville Wildlife Study 4



Methods

and vegetation across the study area; and 3pmewhat subjective and incorporated information
derivation of a reduced set of wildlife-oriented from previous wildlife investigations in the region
habitat classes by combining ELC types. DetailedBergman et al. 1977, Kessel 1979, Martin and
methods for the mapping and classification wereMoitoret 1981, Seaman et al. 1981, Troy et al. 1983,
presented by Johnson et al. (1996). In 1996, th8pindler et al. 1984, Meehan 1986, Nickles et al.
accuracy of the habitat map was assessed W987, Meehan and Jennings 1988, Murphy et al.
Jorgenson et al. (1997). 1989, Murphy and Anderson 1993) and from our

The habitat classification was based on thos&nowledge of factors important to the wildlife
landscape properties that we considered to be mospecies under consideration.
important to wildlife: shelter, security (or escape),
and food. These factors may be directly related te{ABITAT SELECTION
the quantity and quality of vegetation, plant species
composition, surface form, soils, hydrology, and/or To assess the importance of various habitats to
microclimate. We emphasize here that wildlifewildlife on the Colville Delta, we evaluated habitat
habitats are not equivalent to vegetation types. Iselection with detailed analyses for selected wildlife
some cases, we combined dissimilar vegetation typepecies. We based the quantitative analyses of
because selected wildlife species either did not useabitat selection by these species on the locations of
them or used them to similar extents. Converselyird groups, bird nests, and fox dens observed during
wildlife use may differ between habitats with similar aerial surveys (and ground surveys for fox dens only).
vegetation based on relief, soil characteristicsfFor each species, we calculated habitat use for
associated fauna, or other factors not reflected bgpplicable combinations of season (e.g., pre-nesting,
plant species composition. We also emphasize thaesting, and brood-rearing), year of survey (different
wildlife habitat classifications for the same regionyears, depending on the species), and area surveyed
may differ, depending on the wildlife species or(Delta or Transportation Corridor). For each
species-groups being considered. A comparison @ombination, we calculated:
habitat classifications previously used in this region
(Johnson et al. 1996: Appendix Table A8) illustrated 1. numbers of adults, nests, young, or dens for each
some of the differences among various systems. In  habitat;
our study, we concentrated on breeding waterbirds 2. percent use of each habitat;
that use waterbody and wet- and moist-tundra types 3. percent availability of each habitat;
and on mammals and upland birds that use shrublandy selection index: and
and dry-tundra habitats.

We collapsed 195 ELC class combinations into
an initial set of 49 wildlife habitat types that were

based on a hierarchical classification of wildlife We calculated percent use as the percentage of
habitats (Table 1) used in several bird-habitat studie[ﬁe total number of groups of birds, nests, nesting-

ilngghge ge:;]\rby Prudh(I)e 2&% Oilfigld (Murphyl et al'colony locations, broods, or dens that were observed
, Johnson et al. 1990, Anderson et al. 199 each habitat. Use was calculated from group

Murphy and Anderson 1993). Included were SEVeIG,cations for birds that were in flocks or broods,

ge\iv habitatDtypesC()e.g., C\;quatic $f}dge |With Deedzecause the assumption of independence of selection
olygons, Deep Open Water with Polygonize mong individuals in the group was not reasonable.

Marglns,_a_nd various Tapped Lak_e classe_:s) we Qdd%r Brant colonies and fox dens (active and inactive
to the original system to recognize habitats un'qu%ombined), both of which generally are static in

_to_t_he CoIv_|IIe_ Deita region. We futhe_:r re_duced the1ocation, we used the cumulative number of locations
initial 49 wildlife habitat types by eliminating types in the analyses. For all other species, the parameters
that had both extremely small areas (<0.5% of thg . .o alculated for each year of’survey The

total gr_ea) qnc_l low levels of wildiife use an_d _byavailability of each habitat was the percentage of
combining similar types f[h‘_"‘t appargntly had Slmllarthat habitat in the total area surveyed. Except where
levels of use. Combining habitat types Washoted,we considered all habitats within a survey area

5. the probability that use was not proportional to
availability.
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Table 1.  Habitat classification system for the Arctic Coastal Plain of Alaska (modified from Jorgenson

et al. 1989).

MARINE WATER
Inshore Water
Offshore Water
Sea Ice

COASTAL ZONE
Nearshore Water

Open Nearshore Water (marine)
Brackish Water
Deep
without Islands
with Islands
with Polygonized Margins
Shallow
Tapped Lake (deltas only)
Dee
with low-water Connection
with high-water Connection
Shallow
with low-water Connection
with high-water Connection
Coastal Wetland Complex
Salt Marsh
Halophytic Sedge
Halophytic Grass
Halophytic Herb
Halophytic Dwarf Willow Scrub
Barren
Coastal Island
Coastal Beach
Cobble/gravel
Sand
Coastal Rocky Shore
Low
Cliffs
Tidal Flat
Salt-killed Tundra
Causeway
FRESH WATER
Open Water
Deep Open Water
Isolated
without Islands
with Islands
with Poglgonized Margins
Connecte
Shallow Open Water
without Islands
with Islands
with Polygonized Margins
River or Stream
Tidal
Lower Perennial
Upper Perennial
Deep Pools
Shallow
Riffles
Falls
Intermittent
Water with Emergents (shallow, isolated, or connected)
Aguatic Sedge Marsh
without Islands
with Islands
with Deep Polygons
Aguatic Grass Marsh
without Islands
with Islands
Aquatic Herb
without Islands
with Islands

BASIN WETLAND COMPLEX
Young (ice-poor)

Old (ice-rich)

MEADOW
Wet Meadows
Nonpatterned
Sedge Carex, Eriophorum
Sedge—Gras£arex, Dupontia
Low-relief
High-relief (sedge—willow)
Moist Meadows
Low-relief
Sedge—Dwarf Shrub Tundra
Tussock Tundra

er
High-relief
Sedge—Dwarf Shrub Tundra
Tussock Tundra
Dry Meadows
Grass
Herb
SHRUBLAND
Riverine Shrub
Riverine Low Shrub
Willow
Birch
Alder
Riverine Dwarf Shrub
Upland Shrub
Upland Low Shrub
Mixed Shrub Tundra
Willow
Alder
Upland Dwarf Shrub
Dryas
Ericaceous
Shrub Bogs
Low Shrub Bog
Dwarf Shrub Bog
PARTIALLY VEGETATED
Riverine Barrens (including deltas)
Barren
Partially Vegetated
Eolian Barrens
Barren
Partially Vegetated
Upland Barrens (talus, ridges, etc.)
Barren
Partially Vegetated

Lacustrine Barrens (shore bottoms, margins)

Barren
Partially Vegetated
Alpine
CIiff (rocky)
Bluff (unconsolidated)
Barren
Partially Vegetated
Burned Area (barren)
ARTIFICIAL
Fill
Gravel
Barren or Partially Vegetated
Vegetated
Medium-grained
Barren or Partially Vegetated
Vegetated
Sod (organic—mineral)
Barren or Partially Vegetated
Vegetated
Excavations
Impoundment
Drainage Impoundment
Effluent Reservoir
Gravel
Barren or Partially Vegetated
Vegetated
Structure or Debris
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to be available. However, where the survey aread/ILDLIFE SURVEYS
differed among species, years, and/or seasons, the
availability of habitats also differed. For the 1997 wildlife studies, we used both
We used Ivlev's E ([% use — % availability] / fixed-wing aircraft and helicopters to fly aerial
[% use + % availability]; Ivlev 1961) as an indexsurveys over the Colville Delta and the
of selection because it generates a value boundddansportation Corridor for selected avian and
between —1 and +1. Values near 0 indicate thanammalian species (Table 2). We also conducted
relative use equals relative availability, and valueseveral ground surveys near the proposed Facility
near —1 and +1 indicate use is less than availabilighrea. As in previous years, the 1997 avian studies
and use is greater than availability, respectively. Wéocused on the distribution and abundance of
calculated measures of multi-year selection by firsBpectacled Eiders, King Eiders, Tundra Swans,
pooling the data for all years under considerationyellow-billed Loons, Brant, and (added in 1996)
then recalculating Ivlev’s E with those pooled dataGreater White-fronted Geese during different
Separate analyses were calculated for the Delta ais¢asons (detailed in the methods for each species).
Transportation Corridor survey areas for each speciduring surveys, we collected additional information
except Yellow-billed Loons and Brant, for which we opportunistically on other waterbirds, such as
had too few observations in the TransportatiorCanada Geese, Snow Geese, and Pacific and Red-
Corridor to conduct the analyses. In addition tdhroated loons. We concentrated our surveys for
calculating habitat use and selection, we measurgammals on caribou, arctic foxes, and spotted seals,
the distance from each location to the nearediut we incidentally collected information on other
waterbody habitat on the digital map to evaluate th&pecies, such as brown bears, moose, and muskoxen.
affinity of each species for waterbodies.
_ We teste_d f_o_r significant habitat selectionNEST AND BROOD SEARCHES
(i.e., use# availability) by conducting Monte Carlo
simulations (Haefner 1996) on multi-year data for ~ We conducted nest searches on the ground using
each species. Each simulation used random numbédhg¢ same techniques as in 1996; however, the 1997
(range = 0-100) to choose a habitat from th&urvey area was restricted to the vicinity of the
cumulative frequency distribution of the percentProposed facilities (Figure 1) and to several areas
availability of habitat. The number of “random On the outer delta where nesting eiders have been
choices” in a simulation was equal to the number opbserved in the past. Within each search area, we
nests, dens, or groups of birds from which percerfiearched on foot the shorelineslQ m) of all
use was calculated. We conducted 1,000 simulatioéaterbodies, and in all intervening habitat we
for each species and summarized the frequend§earched with ~10-m spacing between observers.
distribution by percentiles. We defined habitatAlthough we primarily searched for Spectacled Eider
preference (i.e., use > availability) to occur whernests, we also searched for nests of King Eider,
the observed use by a species was greater than thendra Swan, goose, loon, and other waterbirds. For
97.5 percentile of simulated random use. Converselgach nest, we recorded the species, distance to
we defined habitat avoidance (i.e., use < availabilitypearest waterbody, waterbody class, habitat type,

to occur when the observed use was less than ti@@d, if the bird flushed, the number of eggs in the
2.5 percentile of simulated random use. ThesBest. We revisited nest sites of waterbirds in the

percentiles were chosen to achieve an alpha levéround-search area after hatch to determine their fate.
(Type | error) of 5% for a two-tailed test. HabitatsNests were classified as successful if egg membranes
with nonsignificant selection (i.e., observed s ~ Were detached from the eggshells. During brood-
and<97.5 percentiles) were deemed to have beeffaring, two to three observers conducted the ground
used approximately in proportion to their availability. survey for all waterbirds and inspected all
The simulations and calculations of percentiles wer@aterbodies in the Facility Area. We mapped all

conducted in a Microsoft® Excel spreadsheet on &est, brood, and non-breeder locations on 1:18,000-
personal computer. scale color aerial photographs and added the

locations found in 1997 to the existing GIS database
containing locations identified in 1992-1996. For
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Table 2. Descriptions of wildlife surveys conducted on the Colville River Delta and adjacent areas, Alaska, 1997.
Transect .
Aircraft
Survey Phenological Width  Spacing  Altitude
Species Type Season Dates Aircrdft  (km) (km) (m) Area Surveyed
BIRDS
Eiders Aerial Pre-nesting 12, 13, 16, 20 June C185 0.4 0.4 30-35 Delta
12, 13 June C185 0.4 0.4 30-35 Transportation Corridor
Ground Nesting 18-22, 25, 29, 30 June - - - - Facility Area and Outer Delta
Ground Brood-rearing 15-17 July - - - - Facility Area
Tundra Swans Aerial Nesting 20-22 June C185 1.6 1.6 150 Delta and Transportation Corridor
Brood-rearing 19-21 Aug. C185 1.6 1.6 150 Delta and Transportation Corridor
Fall staging 28 Sep. C185 n/a n/a 150 Delta and Transportation Corridor
Loons Aerial Nesting 27-28 June PA18 n/a n/a 30-40 Delta and Transportation Corridor
Brood-rearing 16-18 Aug. 206L n/a n/a 30-70 Delta and Transportation Corridor
Ground Nesting 18-25 June - - - - Facility Area
Brood-rearing 15-17 July, - - - - Facility Area
14-16 Aug.
Brant Aerial Nesting 18 June PA18 n/a n/a 50-80°  Portions of the Delta and Transportation Corridor
Fall staging 22 Aug. C185 n/a n/a 90 Delta
Other geese Aerial Brood-rearing 26, 27 July PA18 0.4 1.6 90 Delta and Transportation Corridor
Aerial Fall staging 21, 22 Aug. C185 0.4 1.6 90 Delta and Transportation Corridor
Other breeding birds ~ Ground Nesting 25, 26 June - - - - Facility Area
MAMMALS
Caribou Aerial Calving 1 June C185 0.8 3.2 90 Colville Delta survey area
1, 2 June C185 0.8 1.6 90 Colville East survey area
2 June C185 0.8 1.6 920 Kuparuk South survey area
12, 13 June 206L 0.8 1.6 90 Kuparuk South survey area
10-12 June 206L 0.8 1.6 90 Colville East survey area
12, 13, 16, 20 Jufie C185 0.4 0.4 30-35 Colville Delta survey area
Insect 28 June-31 July, PA18 or 1.6 1.6,3.2 150 Development Area and Transportation Corridor
22 Aug. 206L (transect surveys & general reconnaissance)
Foxes Aerial & Denning 23-25 June, 9-17 July 206L 1.6 1.6 90 Delta and Transportation Corridor (helicopter
ground survey with stops at dens to assess activity)
Ground Denning 6-—20 July - - - - Delta and Transportation Corridor (evaluation of pup production)
Spotted Seals Aerial Late-summer 23, 26, 29 July, C185 n/a n/a 450  Colville River East Channel and distributaries south to Itkillik
2,19, 21, 22 Aug. River
28 Sep.

#n/a = not applicable.

P C185 = Cessna 185 fixed-wing airplane; PA18 = Piper “Super Cub” fixed-wing airplane; 206L = Bell “Long Ranger” helicopter.

¢ Colonies were inspected from the lower altitudes.

4 Survey on the delta was conducted concurrently with the eider survey on these dates.
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nests of waterbirds in or near the gravel footprint ond during pre-nesting in the Transportation
the facility, we recorded their exact locations with aCorridor. For analysis of selection during the pre-

differential GPS. nesting season, we used locations from aerial surveys
in 1993-1997. The pre-nesting survey in 1993 and
EIDERS portions of the brood-rearing survey in 1995 were

flown at 50% coverage; all other surveys were flown
In 1997, we flew aerial surveys during the pre-at 100% coverage. For those surveys flown at 50%
nesting period and conducted ground searches febverage, we calculated habitat availability only on
eider nests and broods (Table 2). For the pre-nestingose strips that were surveyed. Habitat selection
survey, we used the same methods as in previol§ broods could be calculated only for 1995, the only
years (1992-1996), although the survey areagear we flew aerial surveys during brood-rearing.
differed in extent. In 1997, we flew surveys overFor all other surveys conducted with coverage that
the entire delta and Transportation Corridor. We flewvas not representative of the delta or Transportation
the pre-nesting survey with two observers (one oCorridor (e.g., nesting, when ground searches were
each side of the plane) and a pilot. The pilodone only in selected areas), we summarized the

navigated with a Global Positioning System (GPShercent use of each habitat but did not calculate
and flew east-west transect lines spaced 400 m apagklection indices.

Each observer visually searched a 200-m-wide
transect, and the pilot searched forward to observ.
birds that would be directly under the aircraftjeU'\lDRA SWAN
thereby covering 100% of the survey areas. The strip  In 1997, we flew aerial surveys for Tundra
width for this and other transect surveys wasSwans during the nesting, brood-rearing, and fall-
delimited visually by tape marks on the windowsstaging seasons (Table 2). During nesting and brood-
and wing struts or skids of the aircraft (Pennycuickearing, we conducted aerial surveys over the entire
and Western 1972). We recorded the locations alelta and Transportation Corridor in accordance with
eiders on 1:63,360-scale USGS maps, except idSFWS protocols (USFWS 1987a, 1991). We flew
1997, when we used a 1:63,000-scale habitat mapast-west transects spaced at 1.6-km intervals in a
We used audio tapes to record numbers, species, aiixed-wing airplane that was navigated with the aid
sexes of eiders and their perpendicular distances a GPS receiver. The two observers (one on each
from the flight line. Later, these locations wereside of the plane) each visually searched 800-m-wide
entered manually into a GIS database for mappingtrips while the pilot navigated and scanned for
and analysis. swans ahead of the aircraft. Locations and counts
From the data collected during the pre-nestingf swans were marked on 1:63,360-scale USGS
survey, we calculated the observed number of birdsnaps. The same methods were used for nesting and
the observed number of pairs, the indicated numbdarood-rearing surveys on the delta in 1993, 1995,
of birds, the indicated number of pairs, and densitieand 1996, and in the Transportation Corridor in 1988-
(number/km) for each study area. Following the 1993, 1995, and 1996 (Smith et al. 1994, Johnson et
USFWS (1987b) protocol, the total indicated numbeal. 1997). Beginning in 1995, we photographed each
of birds was calculated by first doubling the numbemnest with a 35-mm camera for site verification. From
of males not in flocks (flocks are defined >4 malesl988 to 1993, surveys in the Transportation Corridor
or a mixed-sex group of >3 birds that can not bavere conducted as part of swan studies in the
separated into singles or pairs), then adding thiKuparuk River Unit (see Ritchie et al. 1989, 1990,
product to the number of birds in flocks. Thel991; Stickney et al. 1992, 1993, 1994). During
indicated number of pairs was the number of malesiesting in 1992, the survey on the delta differed from
Numbers and densities were not adjusted with #hose of other years, in that it was flown along east-
visibility correction factor. west survey lines spaced 2.4 km apart (Smith et al.
Habitat selection was analyzed for locations 0fL993). During brood-rearing in 1992, parallel lines
groups (singles, pairs, or flocks) of non-flying eidersoriented northeast-southwest were flown at ~2.4-km
during pre-nesting and brood-rearing in the Deltantervals.
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The fall-staging surveys departed from thefound 21% of the swan nests on a portion of the
standard USFWS protocol in that we flew fewerColville Delta were on mounds used the previous
flight lines (spaced 4.8 km apart) and flew at a higheyear. Monda et al. (1994) found that 49% of the
altitude (~215 m agl) than is specified in the protocolnests in the Arctic National Wildlife Refuge were
We frequently diverged from those lines to counton mounds used previously and that nest sites reused
swans seen in the distance; we also revisiteftom previous years were slightly more successful
locations where we had seen swans during previouikan new nest sites. Therefore, to delete multi-year
staging surveys. In 1997, additional information omest sites from the habitat analysis could bias the
swan staging was gathered by helicopter-basegsults toward habitats selected by less experienced
surveys of locations favored by flocks of swans inand less successful pairs. To avoid potential bias,
previous years. These surveys were opportunistiwe have chosen to include all nest sites, while
and were flown in inclement weather; systematiadecognizing that some locations may not be annually
flight lines or set flight altitudes could not be adheredndependent.
to during those surveys.

We summarized observed numbers of swanﬁ_,h ONS
nests, and broods and calculated densities for eac
survey area and season. No corrections were made 1n1997, we used a fixed-wing aircraft to survey
for sightability. Nesting success was estimated frorfior nesting loons and a helicopter to survey for
the ratio of broods to nests counted during aeridpbrood-rearing loons (Table 2). We used the same
surveys. The accuracy of these estimates of nestifgethods in 1995 and 1996 (Johnson et al. 1996,
success can be affected by a number of factors. Firdt997), whereas we flew both the nesting and brood-
swan broods are less likely than swan nests to bearing surveys in 1992 and 1993 in a fixed-wing
missed by observers during aerial surveys (seaircraft (Smith et al. 1993, 1994). We flew all
Stickney et al. 1992), thus inflating the estimatedsurveys in a lake-to-lake pattern, concentrating on
nesting success. Second, some broods probably déékes ~10 ha or larger in size and adjacent smaller
lost to predation between hatching and the aeridékes; we excluded coastal lakes and tapped lakes
survey, thus deflating estimated nesting succeswith low-water connections to river channels, where
Finally, swan broods are mobile and can move int/ellow-billed Loons have not been observed to nest
or out of a survey area prior to the survey, thus biasingNorth 1986, Johnson et al. 1997). We used the 10-
the estimated nesting success in either directioa-size criterion in 1995-1997 to concentrate our
However, immigration and emigration of broods areefforts on Yellow-billed Loons, which typically nest
less of a problem for estimating nesting success iand rear their broods on lakes0 ha (Sjolander and
large, well-defined areas, such as the Delta survefgren 1976, North and Ryan 1989). Aerial surveys
area. Accordingly, we calculated estimates of nestingonducted in the Transportation Corridor in 1993
success only for the delta, and these should bedicated that this area was used minimally by
considered only relative indices of annual nestingrellow-billed Loons during the breeding season
success. (Smith et al. 1994). Consequently, in 1995-1997,

Habitat selection was calculated for Tundrawe surveyed only large lakes with suitable nesting
Swan nests and broods for each year surveyed. Eahbitat and areas where Yellow-billed Loons had
survey was flown at 100% coverage, so we used tHegeen seen previously. During the nesting season in
entire Delta and Transportation Corridor survey area996 and 1997, we revisited with a helicopter those
for calculating available habitats. We calculated théakes in the Delta and Transportation Corridor survey
selection indices from the locations of each nest careas where Yellow-billed Loons had been seen but
brood. Although some nest sites were used inests were not found on the initial aerial survey, to
multiple years, we were not able to distinguish thesgetermine whether nesting was occurring. We also
sites objectively from others where nests were closéecorded locations of nesting and brood-rearing
but not in exactly the same location, in consecutivé&acific and Red-throated loons during all surveys.
years. None of the nest sites were used in all thdowever, surveys for these two species were not
years that surveys were conducted. Hawkins (1983horough, because we did not systematically search
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small lakes (<10 ha), which primarily are used bywherever we saw either a down-filled bowl or an
these species for nesting and brood-rearing (Bergmadult in incubation posture, and mapped all
and Derksen 1977). We recorded all loon locationsbservations on 1:63,360-scale USGS maps. Our
on 1:63,630-scale USGS maps. aerial counts of Brant and their nests should be
In the Facility Area in 1997, we conducted considered minimal numbers because incubating
intensive searches by helicopter (2 July, 18 Augustrant are inconspicuous, unattended nests are
and on foot of all waterbodies for nesting and brooddifficult to see, and the number of passes flown over
rearing loons (Table 2). We recorded locations oh colony purposely was limited to minimize
nests and broods of all three loon species odisturbance.
1:63,360-scale USGS maps or on copies of 1:18,000-  During brood-rearing, we collected information
scale color aerial photographs. The ground searches Brant during a systematic survey for all geese
in 1997 were conducted similarly to those in 1995Table 2), rather than during a coastal survey, as was
and 1996 (Johnson et al. 1996, 1997). done in previous years. This systematic survey was
We calculated the total number of adults, nestsjown at 90 m agl on east-west flight lines that were
broods, and young by season for all three species &f6 km apart. Two observers searched a 400-m wide
loons. We calculated density (hnumberfkiomly for  strip on the either side of the plane, thereby achieving
Yellow-billed Loons because our survey coverage0% coverage of the survey area. As during other
for Pacific and Red-throated loons was inadequatsurveys, we recorded species, numbers, and locations
for estimating density. For the Outer Delta, weon 1:63,360 scale USGS maps.
analyzed data from only that portion of the total area  During fall staging, we flew a systematic delta-
that was surveyed in both the nesting and broodwide survey and a non-systematic coastal survey
rearing seasons for 1993, 1995-1997. HabitafTable 2). The systematic survey encompassed all
selection by nesting and brood-rearing Yellow-billedstaging geese, including Brant, and followed the
Loons was analyzed only for the Delta survey areasame protocol as that used during brood-rearing. The
the sample size in the Transportation Corridor wason-systematic coastal survey followed the
too small for analysis. We calculated selectiorshorelines of bays, deltaic islands, and river channels,
indices based on nests found in 1993, 1995-199%Xxtending ~10 km inland, and was flown at 90 m agl

and on broods found in 1995-1997. and also with two observers.
We tallied the number of Brant observed during
BRANT AND OTHER GEESE all surveys and compared those totals to numbers

observed in previous years. No corrections were

In 1997, we flew aerial surveys for Brant duringmade for sightability. The annual nest counts do
nesting and fall staging (Table 2). Methods for thenot include the Anachlik Colony complex. All
nesting and staging surveys were similar to thosgcations were added to the GIS database for the
used since 1989 for surveys of Brant between thpelta and Transportation Corridor.
Colville and Sagavanirktok rivers (Ritchie et al. We calculated habitat selection values only for
1990, Anderson et al. 1997). The survey areghat portion of the Outer Delta that was surveyed
extended up to 15 km inland from the coast on thannually. Because Brant tend to nest in the same
delta (nesting and staging periods) and up to 20 kisolony locations each year, we based habitat
inland in the Transportation Corridor (nesting periodselection on the cumulative number of nesting colony
only). (=1 nest) locations observed for all years surveyed

Nesting surveys were flown lake-to-lake along(1992, 1993, and 1995-1997). We used the number
a predetermined path that included known colonyf nesting colonies in each habitat in our analysis
sites and lakes with numerous islands (i.e., potentiahther than the number of nests in each colony
colony sites). We did not survey the Anachlik (although we report the number of nests), because
Colony-complex (nesting colonies at the mouth ofindividual nest locations within colonies are unlikely
the East Channel), specifically to avoid disturbingto be independent of each other. We did not analyze
the large number of nesting birds there (>950 nest$iabitat selection by brood-rearing Brant because a
Martin and Nelson 1996). We recorded a nestomparable coastal survey was not flown in 1997
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however, the previous analysis was repeated wit€@ARIBOU
1,000 iterations (increased from 500 iterations i
1996) in the Monte Carlo simulation.

In 1997, we continued a systematic brood- During the 1997 calving season (late May—mid-
rearing survey for geese in late July that wasune), we conducted aerial surveys in three
developed originally in 1996 to count White-frontedcontiguous, non-overlapping survey areas that
Geese, although we also counted Brant, and Canagacompassed the Colville Delta, the Transportation
and Snow geese. The methods followed thos€orridor, other areas north and south of the
described above for Brant systematic surveyslransportation Corridor, and the area south of the
Coverage in 1996 was equivalent to 25% of the studituparuk Oilfield. The Kuparuk Oilfield also was
area (one observer), whereas coverage in 1997 wasrveyed (Lawhead et al. 1998), and those data are
50% (two observers). During a similar systematidncluded in this report. The survey objectives were
survey for fall-staging geese, we again doubled outo monitor the distribution and abundance of caribou
coverage in 1997 (50%) over that in 1996 by usingnear the peak and end of the calving season.
two observers. In addition to these surveys, we We flew calving surveys during 1-3 June
opportunistically collected information on geeseand 10-15 June (Table 2). The first round of surveys,
during surveys for eiders, swans, and loons. scheduled to coincide with the expected peak of
calving activity, covered the Colville Delta, Colville
East (as expanded in 1995), and Kuparuk South
OTHER BIRDS (called Kuparuk Inland by Johnson et al. [1996])

During the 1997 aerial and ground surveys, wesurvey areas, as well as the Kuparuk Field (Figure
opportunistically collected data on birds other thar80). The second round of surveys was scheduled
the focal species. Special emphasis was placed owar the end of calving, coinciding with the timing
gathering information in the Facility Area. During of comparable surveys by the Alaska Department of
various surveys for focal species, we recordedrish and Game (ADFG) in previous years. The
locations of nesting, brood-rearing, molting, andColville Delta survey area was not surveyed
staging ducks, jaegers, gulls, terns, and ptarmigasgparately in the second survey period because
and noted the occurrence of nesting shorebirds arwhribou were recorded during the pre-nesting survey
passerines. We recorded locations of nests and biréts eiders, which was conducted at the same time,
from all surveys on 1:18,000-scale color aerialusing a lower altitude and closer transect spacing
photographs. (therefore constituting a census) than the usual

On 25-26 June 1997, we conducted an intensivealving surveys.
breeding-bird survey of all species at the proposed As in previous years, we surveyed
locations for the airstrip, drill pads, and infield road.systematically spaced strip transects during the
We used digitized maps of the proposed footprintsalving season. A pilot and two observers in a fixed-
overlaid on a satellite image of the area to define theving aircraft (first survey) or helicopter (second
boundaries of our search areas. The intensive surveurvey) followed north-south-oriented transect lines.
required 3—7 researchers to search the footprint aréa GPS receiver was the principal means of
by walking in a zig-zag path while spaced ~10 nnavigation, supplemented by periodic checks of
apart. We recorded all species encountered on thecation and ground elevation on USGS topographic
ground or in flight but did not concentrate on findingmaps. Transects were spaced at intervals of 1.6 km
nests of shorebirds or passerines, because most ngdtsni) in the Colville East and Kuparuk South survey
either had hatched or were in the latter stages @afreas and at 3.2 km in the Colville Delta survey area.
incubation at that time. The two observers viewed 400-m-wide strips on

opposite sides of the aircraft, resulting in
approximately 50% coverage of the survey area at
1.6-km spacing and 25% coverage at 3.2-km spacing.
Transect lines followed section lines on USGS
topographic maps, and we tallied the number of

l.balving Season
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caribou observed in 3.2-km-long transect segments.  During the calving season, we also sampled the
Caribou were classified either as “large” animalssex and age composition (cows, calves, yearlings,
(adults and yearlings) or as calves. and bulls) of caribou groups in the southern portion
We estimated snow cover visually as an indexf the Colville East and Kuparuk South survey areas
to survey conditions. As spring snow melt occurgspecifically, from 149° 28' to 150° 32' W and 69°
during the calving season, the complex, dissectefl6' to 70° 06' N) on 13 June to estimate initial
pattern of snow cover greatly reduces an observergroduction of calves. Helicopter speed varied from
ability to detect caribou (Lawhead and Camerom0 to 125 km/h (slowing frequently to observe groups
1988). Patchy snow cover is the most importantlosely), and altitude ranged from 30 to 50 m agl,
factor affecting the sightability (“the probability that with two observers viewing opposite sides of the
an animal within the observer’s field of search will helicopter. The six transect lines followed on the
be seen by that observer” [Caughley 1974: 923]) ofomposition survey were oriented perpendicular
caribou during the calving season. An effective wayeast—west) to those used for the calving distribution
to compensate for counts made during poor viewingurveys, and lines were spaced at intervals of
conditions is to estimate sightability by conducting2 minutes of latitude (approximately 3.5 km) to avoid
duplicate surveys in a portion of the study area usinguplicate counts of caribou among adjacent transects.
different survey methods, and then to apply &@eviations from transects were made only when it
sightability correction factor (SCF) to adjust the rawwas necessary to examine groups closely.
counts for the entire area (Gasaway et al. 1986).
Smith et al. (1994) calculated an SCF in the Colvilldnsect Season
East survey area by comparing fixed-wing and
helicopter counts made during conditions of
intermediate snow cover (20-70%). In 1997, lat

snowmelt resulted in patchy snow cover during OU%nd abundance of caribou in the Delta (primarily the

second round of surveys, so we applied the SCF@?evelopment Area and Western Delta) and

;C:Ju‘: tcc;l:irbgngcl)iﬁlgr;)gsg(;q?st?:d aggécsrcziggus ransportation Corridor (including the adjacent area
9 J ' ' tending 5 km [3 mi] south of it) survey areas.

Smith et al. (1994) were unable to develop an SCEistribution and movements were monitored by an

for calves. The SCF was not applied to the count8 server stationed at ARCO’s Kuparuk facility from

e Y55 June (031 . adiional observtons e
We estimated population numbers for Ia.rgeprow.ded by b|olog|s_ts sufveying other species or
caribou (cows + yearlings + bulls), calves, and tota orking on other projects in the study_areas. Daily
: ! bservations recorded weather conditions, levels of

cari_bou in the _survey areas using stan_dard errofﬁsect harassment, and caribou movements, which
derived by Smith et al. (1994: Appendix C) andWere tracked primarily by aerial surveys.

formulas adapted _from Gasaway et al. (1986). Th%upplemental observations from a truck were used
counts of total caribou and calves from each surve%/

were extrapolated (using the ratio of the entire surve © monitor the general movements of caribou in the
P 9 icinity of the oilfield road system.

area to the actual area surveyed on transects) ©  Insect-season surveys employed a combination

estlmat_e the obser.vable population (_|.e., theof systematic strip-transect surveys specifically for

po pulat_lc_)n for the entire survey area, unadjusted fo(garibou and nonsystematic reconnaissance surveys

sightability). In text, estimates are followed by theOr observations during other wildlife surveys

0 : ) )

gg s/(('—)z r\(;gglfédecr)]cl?la:gct)ir\(/ailtir(n(gt)é ];c:cr%)(frgglfr’]ei?%e.g., for fox dens and waterbird broods). Depending

that the 80°/pCFI)ran os from 40 to 100 C;ll’ibOU Th n aircraft availability, the systematic transect
0 g ) ' gurveys used either a helicopter (Bell 206L) or a

observable population estimate for the second surve

: - &ed-wing airplane (Piper PA-18, Table 2). We
period was multiplied by the SCF to calculate thesurveyed 1.6-km-wide, east-west-oriented strip

ffansects and viewed out to 0.8 km on each side of
he aircraft to achieve complete coverage of the

We conducted surveys during the insect season
the time of year when mosquitoes and oestrid flies
arass caribou) to document the movements

of the number of large caribou in the entire are
surveyed, assuming sightability of 100%.
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Methods

transect strip. This broad strip width (1.6 km) was 3. inactive dens—sites with either no indication
sufficient for detecting most groups of caribou, but of use in the current season or those showing
some single animals and very small groups  evidence of limited use for resting or loafing
(<5 animals) probably were missed. Survey intensity by adults, but not inhabited by pups.

varied among surveys, depending on the prior

distribution and movements of caribou in the study  Because foxes commonly move pups from natal
area; daily observations allowed us to keep closgens to secondary dens, repeated observations during
track of caribou movements. We recorded thehe denning season are needed to classify den status
location and number of caribou groups on USGSyith confidence. As in 1996, we expended more
topographic maps. We recorded group type (Cowéffort than in previous years to determine den status.
calf-dominated, bull-dominated, mixed sex/age) andBased on our initial assessment of den activity, den
when possible, age and sex composition of groupshservations during 6-20 July were devoted to

(bull, cow, yearling, calf, and unknown). counting pups at as many active dens as possible.
Observers were dropped off by helicopter at suitable
FOXES vantage points several hundred meters from den sites,

o from which they conducted observations with
‘We evaluated the distribution and status ohjnoculars and spotting scopes over periods of 3-5
arctic and red fox dens on the Colville Delta anchoyrs; observations usually were conducted early and

Transportation Corridor in 1997 with both aerial andiate in the day, to correspond with active periods of
ground-based surveys (Table 2). No systematifyyes.

surveys to locate fox dens were conducted in 1997.  Hapitat selection indices for foxes were

Instead, we checked dens found in previous yeags|culated by using the total number of dens located
and made note of dens sighted incidentally duringor poth arctic and red foxes during 1992-1997. Our
waterbird surveys, particularly eider prenestingmeasure of habitat availability was the total area of
surveys. Additional observations during 23-25 Jung| terrestrial habitats: waterbodies were omitted
and 6-10 July employed a helicopter to check th@ecause they cannot be used for fox dens. In the
status of known dens and to search for other dengjection analysis, no distinction was made between
along drainages, !oanks of drained lake basins, a’}ﬂztive (natal or secondary) and inactive dens, because
on mounds and pingos. We landed at each den s{a status can change annually. Only sites that we
to determine its status and returned later to obserygy g visited, confirmed, and mapped on aerial
active dens to evaluate pup production. photographs were included in the habitat selection
During ground visits, we evaluated evidenceana|ysisl
of use by foxes and confirmed the species using the
den. Fox sign used to assess den status included the
presence or absence of adult and pup foxes; preseréBOTTED SEAL

and appearance of droppings, diggings, and tracks; Wwe flew eight aerial surveys on the Colville
trampled vegetation; shed fur; prey remains; angelta from late July through late September 1997 to
predator sign (e.g., pup remains; following Garrottsearch for spotted seals (Table 2). We flew the
1980). We classified dens into three categoriesurveys in a fixed-wing aircraft at 450 m agl. A
(following Burgess et al. 1993): pilot and one or two observers scanned ahead and to
the sides of the aircraft, looking for seals in the water
1. natal dens—sites at which young were whelpedr hauled out on river bars and islands in the major
characterized by abundant adult and pup sig8hannels of the Colville River. The flight path
early in the current season; followed the course of the channels, remaining to
2. secondary dens—sites not used for whelpinggne side of a given channel to optimize visibility.
but used by litters moved from natal dens lateWe flew multiple passes over wider portions of
in the season (determination made fromchannels to ensure complete coverage of the area
sequential visits or from amount and age of pugurveyed. The observer used binoculars to scan more
sign); and distant objects on spits, sandbars, or in the water.
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When we observed seals (or seal-like objects), whabitats that were less common but were unique to
circled over the area until an identification and athe delta included Brackish Water (1%), Tapped Lake
count were made. with Low-water Connections (4%), Salt Marsh (3%),
The area surveyed consisted of the easter8alt-killed Tundra (5%), and Aquatic Sedge with
channel of the delta, including the ElaktoveachDeep Polygons (2%). The most abundant habitats
Kupigruak, and Colville (main) channels, from thein the Transportation Corridor were Moist Tussock
confluence of the ltkillik River downstream to the Tundra (28% of the total area), Moist Sedge—Shrub
sea. In addition, we surveyed the Jones Islands amdeadow (25%), Old Basin Wetland Complex (10%),

Pingok Island on 29 July. and Deep Open Water without Islands (9%).
Basin Wetland Complexes were particularly
OTHER MAMMALS important features of the Transportation Corridor,

where they were composed of a variety of moist,
Incidental observations of grizzly bears andwet, and aquatic habitats. These complexes were
muskoxen were recorded during aerial and groundtare on the delta. In our usage, Basin Wetland
based surveys for waterbirds, caribou, and fox dengomplexes are portions of thaw-lake basins that
On 4 June 1997, we flew a reconnaissanceéelineate areas containing a complex mosaic of
(nonsystematic) survey specifically for muskoxen inhabitat patches, the components of which were below
the uplands east of the ltkillik River with a fixed- the scale of mappable units (<0.25 ha for waterbody
wing airplane. Grizzly and polar bear den locationsabitats and <0.5 ha for terrestrial habitats). Most
were obtained from agency biologists (R. Shidelerabitats within thaw-lake basins, however, were large
ADFG, Fairbanks, AK; S. Schliebe, USFWS Marineenough to map as distinct, rather homogenous types
Mammals Management, Anchorage, AK; and S(e.g., emergent grass, shallow lakes). Therefore,
Amstrup, USGS Biological Resources Division, Basin Wetland Complexes are not strictly equivalent
Anchorage, AK) and from existing literature. to thaw-lake basins, so the areas calculated for these
complexes represent only a small portion of the total
area covered by thaw-lake basins. Although the total
RESULTS AND DISCUSSION area of thaw-lake basins could be calculated from
the ELC terrain unit classifications (old and young
thaw basins plus the surface area of waterbodies
HABITAT CLASSIFICATION AND MAPPING within the basins), the larger thaw-basin concept was
not used because it involves classifying ecosystems
We aggregated the 195 classes (terrain unigt a different scale, and a wide variety of stages occur
surface-form, and vegetation combinations; se& thaw-basin evolution that could confound analyses
Johnson et al. 1996) identified by the ecological lan@f habitat use.
classification into a set of 24 wildlife habitat types Because of our interest in reducing the number
for the Delta and Transportation Corridor surveyof habitats to facilitate analyses and their
areas (Figure 2, Table 3). This aggregation resultgresentation, some habitats may include some rather
in 12 waterbody, 10 terrestrial, and 2 wetland-dissimilar ecological land classes. For example,
complex types. The habitats are described itheRiverine and Upland Shrub class combined tall
Appendix Table B, and a list of plant taxa foundwillows on the floodplains wittDryas tundra on
within them are reported in Johnson et al. (1996). upland ridges, because theyas tundra covered
The large differences in availability of such a small percentage (0.1%) of the total area.
particular habitats between the Delta and th&imilarly, we combined several ELC classes with
Transportation Corridor survey areas reflectedlifferent surface-forms into one habitat type
differences in marine and riverine processes betwedg.g., Wet Sedge-Willow Meadow combined areas
the two areas (Figure 2, Table 3). On the delta, thef high- and low-density polygons). A cross-
most abundant habitats were Wet Sedge-Willoweference between our habitat classes and other
Meadow (19% of the total area), River or Streanwildlife habitat classifications that have been used
(15%), Barrens (14%), and Tidal Flat (10%). Otheon the Arctic Coastal Plain was presented by Johnson
et al. (1996).
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Figure 2.  Habitat map of the Delta and
Transportation Corridor survey areas,
colville River Delta, Alaska.
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Results and Discussion

Table 3.  Availability of wildlife habitat types in the Delta and Transportation Corridor survey areas,
Colville River Delta, Alaska.

Delta Transportation Corridor

Area Availability Area Availability
Habitat (km?) (%) (km?) (%)
Open Nearshore Water (marine) 10.46 1.9 0 0
Brackish Water 6.50 1.2 0 0
Tapped Lake w/Low-water Connection 21.42 3.9 0 0
Tapped Lake w/High-water Connection 20.36 3.7 0.10 <0.1
Salt Marsh 16.35 3.0 0 0
Tidal Flat 56.05 10.2 0 0
Salt-killed Tundra 25.63 4.6 0 0
Deep Open Water w/o Islands 23.31 4.2 30.76 9.0
Deep Open Water w/lIslands or Polygonized Margins 5.15 0.9 6.52 1.9
Shallow Open Water w/o Islands 2.30 0.4 10.84 3.2
Shallow Open Water w/lslands or Polygonized Margins 0.55 0.1 7.37 2.1
River or Stream 81.76 14.8 2.31 0.7
Aquatic Sedge Marsh 0 0 0.97 0.3
Aquatic Sedge w/Deep Polygons 13.60 25 0.03 <0.1
Aquatic Grass Marsh 1.37 0.2 0.65 0.2
Young Basin Wetland Complex <0.01 <0.1 14.23 4.1
Old Basin Wetland Complex 0.01 <0.1 35.60 10.4
Nonpatterned Wet Meadow 41.92 7.6 24.47 7.1
Wet Sedge—Willow Meadow 102.36 18.6 19.87 5.8
Moist Sedge—Shrub Meadow 13.36 2.4 84.67 24.7
Moist Tussock Tundra 2.52 0.5 94.62 27.6
Riverine or Upland Shrub 27.40 5.0 7.74 2.3
Barrens (riverine, eolian, lacustrine) 78.90 14.3 1.93 0.6
Artificial (water, fill, peat road) 0.02 <0.1 0.47 0.1
Total 551.29 100 343.16 100

EIDERS their mates and nesting areas after incubation begins

(Gabrielson and Lincoln 1959, Kistchinski and Flint
BACKGROUND 1974, TERA 1995_). The latest regord of this species
on the Colville Delta is 28 August
Spectacled Eiders are uncommon nestergGerhardt et al. 1988).
(i.e., they occur regularly but are not found in all King Eiders nest in high densities in the
suitable habitats) on Alaska’s Arctic Coastal PlainPrudhoe Bay area (Troy 1988) and near Storkersen
where they tend to concentrate around large rivepoint (Bergman et al. 1977), but densities appear to
deltas (Johnson and Herter 1989). Derksen et alecline west of the Colville River (Derksen et al.
(1981) described them as common breeders in thepg1). On the Colville Delta, they are common
National Petroleum Reserve-Alaska (NPR-A) butj.e., occur in all or nearly all proper habitats, but
uncommon east of there at Storkersen Poingome suitable habitat not occupied) visitors but
Spectacled Eiders arrive on the Colville Delta INUncommon or rare (i_e_’ occur regu|ar|y but in small
early June, and nest-initiation dates in different yeargumbers) nesters (Simpson et al. 1982, North et al.
and areas have ranged from 8 to 24 June (Simps@g4, Johnson 1995). King Eiders occur frequently
et al. 1982, North et al. 1984, Nickles et al. 1987in flocks on open channels and waterbodies in early
Gerhardt et al. 1988) Male Spectacled Eiders Ieav\qune, after Spectac|ed Eiders have dispersed to
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Results and Discussion

nesting habitats (Johnson 1995); thus, King Eiders  The late snowmelt in 1997 was in stark contrast
possibly arrive on the delta slightly later thanto the early snowmelt in 1996. Snow cover was
Spectacled Eiders and/or they use the delta asessentially gone (0-5%) by the first week of June in
staging area before moving to nesting areas farthdi©996, whereas it still ranged from 25% to 30% in
east. the second week of June 1997 (also see Caribou
Common Eiders are rare on the Colville Deltasection of this report). Although we did not monitor
(Simpson et al. 1982, Renken et al. 1983, North atest initiation dates, the delayed snowmelt and
al. 1984, Johnson et al. 1997), and recent records tifawing of lakes probably resulted in a relatively
Steller’'s Eiders east of Point Barrow are scantate nesting season compared to the last five years.
(Johnson and Herter 1989). Five Steller’'s Eiders
were seen on the delta on 10 June 1995, but thé&elta]l Spectacled and King eiders on the Colville
were not relocated on subsequent visitdelta were primarily associated with coastal areas
(J. Bart, Boise State University, pers. comm.). in all years (Figures 3 and 4). During pre-nesting in
1997, we found groups (singles, pairs, or flocks) of
DISTRIBUTION AND ABUNDANCE Spectgcled Eiders no farther th_an 13.7 km from the
coastline, and the average distance was 3.7 km
Pre-nesting (n = 43 groups). From 1993 to 1997, the farthest

The distributions of both Spectacled and King"land Spectacled Eiders were seen during pre-
eiders in 1997 were similar to those recorded off®Sting Was 14.0 km, and the average distance was
surveys flown in 1993-1996 (Figures 3 and 4)4-1 km @ = 141 groups). Derksen et al. (1981)

Spectacled Eiders were more numerous in the Delf§P0rted that Spectacled Eiders in the NPR-A were

survey area than in the Transportation Corridorattracted to coastal areas, and Kistchinski and Flint

whereas the reverse was true for King Eiders. 1§1974) found the highest numbers of Spectacled

five years of aerial surveys, we recorded only OnLEiders in the ma_ritime area on the Indigirka delta,
pair of Common Eiders, a pair seen on the coastlin@though they estimated that area extended 40-50 km
of the delta in 1992. inland. King Eiders on the Colville Delta had a
We conducted our pre-nesting survey |ate§imilar affinity for the coast: the maximal distance
(1220 June) in 1997 than in the past (10-14 June L group was found from the coast between 1993 and
Show and ice cover was extensive on 10 June, with?27 Was 14.2 km, and the mean was 5.7rkm88

many of the shallow lakes that normally were use@©UPS)- _

by eiders remaining frozen. Therefore, we delayed " 1997, Spectacled Eiders were the
our survey until open water appeared in shallow lakedumerically dominant eider species during pre-
and wetland complexes. Patchy snow and ice madiSting surveys on the delta; we counted 59

eiders difficult to detect from the air. Nonetheless>Pectacled Eiders (54%), 49 King Eiders (45%), and

the timing of the survey appeared to be good with (10_/0) unidentifi(_ad eider (Table_4). The relgtiv_e
regard to the movement of eiders into breeding areaSPECIES cOMposition on the delta in 1997 was similar
Only 12% of the Spectacled Eiders were in group® that in 1994 and 1995, when Spectacled Eiders
of >1 pair, suggesting that most birds seen were paif9MP0sed the majority of eiders seen (Johnson 1995,
that had dispersed to breeding habitat. On previoylPhnson et al. 1996). In 1993 and 1996, however,
pre-nesting surveys, the proportion of groups O§pectacled Eiders were the minority species,

Spectacled Eiders that were either single birds digPresenting only 44% and 39%, respectively, of all
pairs ranged from 73% to 100% (Johnson et aFlders seen (Smith et al. 1994, Johnson et al. 1997).

1997). In 1997, as in previous years, we found a Densities of Spectacled Eiders in 1997 returned
higher percentage of single birds and pairs ofo the levels observed in 1993-1995 (Figure 5). In

Spectacled Eiders than of King Eiders. The1997' the uncorrected density _(i.e., raw counts of
percentage of King Eiders that were single birds 0p|rdsthat were uncorrected for sightability) of flying

pairs was 65% in 1997 and has ranged from 54% l;and non-flying Spectacled Eiders on the Delta survey
71% on past surveys. area was 0.11 birds/knfTable 4). Because of

changes in study area boundaries over the years, that
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Results and Discussion

Table 4.  Numbers and densities (uncorrected for sightability) of eiders seen during aerial surveys
(100% coverage) of the Delta survey area (523 k@olville River Delta, Alaska, 12—20

June 1997.
Numbers Densitybirds or pairs/krf)

Observed Indicated Observed Indicated
Species Males Females Total Tétal Paird Total Totaf  Paird
NON-FLYING BIRDS
Spectacled Eider 29 11 40 59 29 0.08 0.11 0.06
King Eider 27 15 42 54 27 0.08 0.10 0.05
Unidentified eider 0 0 0 0 0 0 0 0
FLYING BIRDS
Spectacled Eider 15 4 19 30 15 0.04 0.06 0.03
King Eider 4 3 7 8 4 0.01 0.02 0.01
Unidentified eider 0 1 1 0 0 <0.01 0 0
NON-FLYING + FLYING BIRDS
Spectacled Eider 44 15 59 89 44 0.11 0.17 0.08
King Eider 31 18 49 62 31 0.09 0.12 0.06
Unidentified eider 0 1 1 0 0 <0.01 0 0

Total indicated = (number of males not in grou@®) + number of birds in groups (see USFWS 1987b).
®Pairs indicated = number of males.

0.3
—@— Colville Delta
0.25 1 - —B- Kuparuk Oilfield
\\ —— Transportation Corridor
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S
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Figure 5. Trend in densities of Spectacled Eiders counted on aerial surveys during pre-nesting on the
Colville River Delta, in the Transportation Corridor, and in the Kuparuk Oilfield, Alaska,
1993-1997. Data are from Anderson et al. (1998a) and this study.
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Results and Discussion

density is not strictly comparable to the densitieearly departure of males from the breeding grounds
reported for 1993-1995 (Smith et al. 1994, JohnsofJohnson et al. 1997). Densities on the delta were
1995, Johnson et al. 1996). Recalculating theskigher than those in the nearby Transportation
densities for an area surveyed in 1994 (478 kmat  Corridor and Kuparuk Oilfield with the exception
was common to all five years of study resulted in af 1993 in the Kuparuk Qilfield, when an unusually
density of 0.12 birds/kfin 1997, similar to the high density was recorded.

density that was calculated in 1993 and 1995 The density of King Eiders in 1997
(Table 5). No trend was apparentin Spectacled Eid€0.10 birds/km) in the common survey area
densities during the last five pre-nesting season@78 knt) was the second lowest observed since
(Figure 5). The lowest density on the deltal993 (Table 5). As with Spectacled Eiders, no annual
(0.09 birds/km) was observed in 1996, but that trend was apparent, but densities on the delta were
year's survey appeared to be biased by the relativejramatically below those in the Transportation

Table 5. Numbers and densities of eiders during pre-nesting in the Delta and Transportation Corridor
survey areas, Colville River Delta, Alaska, 1993-1997. Counts were made from fixed-wing
aircraft in early June (Johnson et al. 1997, this study). Survey areas varied in size among
years but are adjusted here to the area common to all four years; therefore, numbers and
densities may differ from those reported for the original survey areas. See Figure 1 for
survey areas.

1997 1996 1995 1994 1993
Birds/ Birds/ Birds/ Birds/ Birds/
Area Species No. kfm No. kn? No. knt No. knf No. knf
Delta (478 krf)°
Spectacled Eider 59 0.12 41 0.09 61 0.13 79 0.17 31 0.13
King Eider 49 0.10 53 011 30 0.06 58 0.12 34 0.14
Unidentified eider 1 <0.01 4 001 15 0.03 4 0.01 3 0.01
Development Area (126 K
Spectacled Eider 4 0.03 0 0 2 0.02 4 0.03 4 0.06
King Eider 8 0.06 4 0.03 0 0 1 0.01 5 0.08
Unidentified eider 0O O 0 0 2 0.02 0 0 1 0.02
Facility Area (9 krf)
Spectacled Eider 0 O 0 0 0 0 0 0 2 0.47
King Eider 0 O 2 023 0 0 0 O 0 0
Unidentified eider 0 O 0 0 0 0 0 0 0 0
Outer Delta (352 kf)
Spectacled Eider 55 0.16 41 0.12 59 0.17 75 0.21 27 0.15
King Eider 39 011 49 0.14 30 0.09 57 0.16 29 0.16
Unidentified eider 0 O 4 0.01 13 0.04 4 0.01 2 0.01
Western Delta (31 kf
Spectacled Eider 0 O 0 0 0 0 - - 0 0
King Eider 2 0.07 6 0.20 4 0.13 - - 5 0.16
Unidentified eider 0O O 0 0 0 0 - - 0 0
Transportation Corridor (274 KX
Spectacled Eider 20 0.07 0 0 9 0.03 - - 7 0.05
King Eider 212 0.77 162  0.59 240 0.88 - - 31 0.23
Unidentified eider 0O O 1 <0.01 0 0 - - 1 0.01

@Coverage of survey areas in 1993 was 50% of that in 1994-1997.
® Although the delta encompassed 55 komly 478 kni were common to five years of surveys.
° Although the Transportation Corridor encompassed 343dmly 274 kni were common to four years of surveys.
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Corridor and Kuparuk Oilfield in all years but 1993 relative species composition varied among years,
(Figure 6). with survey timing relative to arrival and nest
Within the Delta survey area, neither theinitiation contributing to this variation. Except for
Development Area nor the Facility Area appears t@ decline in density of King Eiders from 1994 to
be important to breeding eiders (Figures 3 and 41995, annual changes were relatively minor.
During pre-nesting surveys in 1997, we saw only
four Spectacled Eiders and eight King Eiders in th@ransportation Corridof] Spectacled Eiders were
Development Area, and no eiders in the Facility Areacattered throughout the Transportation Corridor, but
(Table 5). On aerial surveys in previous years, weccurred in lower numbers and farther inland than
saw no more than four Spectacled Eiders and fiva the Delta survey area (Figure 3). In 1997, we saw
King Eiders in the Development Area. Only one20 Spectacled Eiders, the highest number in 4 years
pair of Spectacled Eiders (in 1993) and one pair obf surveys (the Transportation Corridor was not
King Eiders (in 1996) have been seen in the Facilitgurveyed in 1994; Table 5). Spectacled Eiders
Area during pre-nesting aerial surveys. occurred in lower numbers in 1993 and 1995 (7 and
Of the areas surveyed on the delta, the Outed birds, respectively) and were not seen during the
Delta consistently contained the highest density 01996 survey. Spectacled Eiders in the Transportation
both Spectacled and King eiders (Table 5). In 1997Corridor were found a maximal distance of 24.3 km
the density of Spectacled Eiders in this aredrom the coast, which was 10.3 km farther inland
(0.16 birds/km) was the second highest since 1993than they were on the delta.
In contrast, the density of King Eiders in 1997 (0.11 King Eiders also were distributed widely
birds/knt) was the second lowest since that date. throughout the Transportation Corridor, but, unlike
The overall distribution of eiders on the deltaSpectacled Eiders, they were abundant (Figure 4).
was consistent annually. However, abundance aridd 1997, we counted 220 King Eiders in the
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Figure 6. Trend in densities of King Eiders counted on aerial surveys during pre-nesting on the Colville

River Delta, in the Transportation Corridor, and in the Kuparuk Oilfield, Alaska, 1993-1997.
Data are from Anderson et al. (1998a) and this study.
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Results and Discussion

Transportation Corridor (Table 6). Densities1995). Smith et al. (1994) had fewer historic nesting
increased from 1993 to 1995, declined in 1996, antbcations to search and found seven Spectacled Eider
increased again in 1997 (Figure 6). The maximahests (five identified by contour feathers) and one
distance from the coast pre-nesting King Eiders weranidentified eider nest in 1993. In 1992, when nest
seen in the Transportation Corridor was 28.1 km, osearches were restricted to two 10-ha study plots (one
13.9 km farther from the coast than on the delta.. on the Outer Delta and one in the Development
Area), only one Spectacled Eider nest was found,
Nesting on the Outer Delta (Smith et al. 1993). Eleven
Spectacled Eider nests were recorded on the Colville
elta during bird studies conducted from 1981 to
?87 (Renken et al. 1983, Rothe et al. 1983,
orth et al. 1984, Nickles et al. 1987, Gerhardt et

Deltall The northern portion of the delta, where
eiders tended to concentrate during pre-nestin
(Figures 3 and 4), also is where eiders appearton
most commonly. We have not found any documente ) :
nest locations that were farther than 13 km from th . 1988)’ however, we were able to obtain the
coast (Figure 7), although we must emphasize th ?catlon of only four 01_‘ these nests (M. North,

coverage during nest searching has never be;\gﬂ publ. data). The earliest records we have found

complete on the delta. For three years (19951997 rgs: IocI:Datll:)n_s a1r§5t;v 0 %pfeCta.Cli%E'gd?rr rIIVTStS on
we searched near the Facility Area and found n € buter betia in andtourin (T. Myres,

: . unpubl. data). Four nests were found in 1993 and
Spectacled Eider nests and only one probable Kin 994 on the same lakes as the nests from these

Eider nest, found in 1996 (identification based o . .
earliest records (Figure 7).

color patterns of contour feathers in the nest; The | ber of ts found in 1997
Anderson and Cooper [1994]). We also searche € low number of nests found in may
ave been a result of few nests initiated or of high

eight areas on the Outer Delta in 1997 where .

Spectacled Eider nests had been found in the p lltjre ra:t_e .‘:.”(t).r to the nhest Siamh?s' W(_a Sr;g?t
and found three Spectacled Eider nests (on at nest initiation may have been fower in ’

identified by contour feathers) and two unidentified ue to a delayed breakup of ice on lakes. Nesting

eider nests. Nest searches in some of those areasb %blptht;l'yncllg%?v%/ans and \_(ellow-bnled Lc;o?hs allsto
1994 produced 17 Spectacled Eider nests, 3 Kin%ec inedin rom previous years, and the fate

Eider nests, and 1 Common Eider nest (Johnso awing of lakes in 1997 was the m(_)s_t_ot_)wous
difference we could detect during nest initiation.

Table 6. Numbers and densities (uncorrected for sightability) of eiders seen during aerial surveys
(100% coverage) of the Transportation Corridor survey area (333 Rolville River Delta,
Alaska, 12—-13 June 1997.

Numbers Densitybirds or pairs/kif)

Observed Indicated Observed Indicated
Species Males Females Total Tétal Pair$ Total Totaf  Paird
NON-FLYING BIRDS
Spectacled Eider 10 8 18 19 10 0.05 0.06 0.03
King Eider 80 70 150 159 80 0.44 0.47 0.23
FLYING BIRDS
Spectacled Eider 2 2 4 4 2 0.01 0.01 0.01
King Eider 36 34 70 72 36 0.20 0.21 0.10
NON-FLYING + FLYING BIRDS
Spectacled Eider 12 10 22 23 12 0.06 0.07 0.03
King Eider 116 104 220 231 116 0.64 0.67 0.34

@Total indicated = (number of males not in grow) + number of birds in groups (see USFWS 1987b).
®Pairs indicated = number of males.
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Results and Discussion

Possibly because we focused the nest searchbsood during a systematic helicopter survey of the
on Spectacled Eiders, we found few nests of otheatelta, and no eider broods in the Development Area,
eider species on the delta. More probable, howevewhere survey coverage was 100%. (Coverage was
is that the delta does not support much nesting b§0% for the other survey areas.) The density of
other eider species. The same search techniqu8gectacled Eider broods in 1995 was 0.004 and 0.006
were used in the Kuparuk Oilfield, where 51% ofbroods/km on the Delta and Outer Delta survey
the 146 nests found in five years belonged to Kingireas, respectively. The number of broods
Eiders (Anderson et al. 1998a). In six years of nesindoubtedly was undercounted because of the
searching on the delta, only 17% of 36 nests belongextyptic coloration and furtive behavior of female
to species other than Spectacled Eiders: oneiders and theiryoung. Densities based on helicopter
Common Eider nest, and four King Eider nests (twesurveys in the Prudhoe Bay area ranged from 0.008
identified by contour feathers). An additional threeto 0.05 broods/kffor 1991-1993 (TERA 1995). No
nests (8% of 36) belonged to unidentified eiders. brood survey was conducted on the delta in 1994

(Johnson 1995). During ground searches for broods
Transportation Corridorl In 1997, we did not in 1993, we found 11 Spectacled Eider broods with
search for nests in the Transportation Corridord2 young (Smith et al. 1994). One brood with 3
Anderson et al. (1998b), however, searched for eidgroung occurred in the Facility Area, and the
nests along the road corridor to the proposed Tanemaining 10 broods occurred on the Outer Delta.
drill sites in the eastern portion of the Transportation
Corridor and found two King Eider nests. In 1996,Transportation Corridorl In 1997, we did not
we searched for eider nests in the Transportatiosurvey the Transportation Corridor for eider broods;
Corridor only at the ASRC Gravel Mine site andhowever, we saw one brood (8 young, Figure 8) and
found none (Johnson et al. 1997). During searchdlree groups of adults (range = 15-30 adults) of
for Spectacled Eider nests in 1995, we found threanidentified eiders during other surveys. In 1996,
King Eider nests, in areas where nest searches wene searched only the ASRC Gravel Mine site (on
conducted for the first time (Figure 7). However,the ground) for eider broods and found none
many more King Eiders undoubtedly nest in thgJohnson et al. 1997). During helicopter surveys
Transportation Corridor, because we saw >150 birdsonducted in 1995 in the Transportation Corridor
annually on the pre-nesting surveys in 1995-1997at 50% coverage), we found 1 Spectacled Eider
(Table 5). Furthermore, our nest searches ibrood with 1 young and 51 King Eider broods with
1995-1997 were conducted in only small portionsl56 young. Those King Eider broods were dispersed
of the Transportation Corridor that were not wherghroughout the Transportation Corridor. Three large
King Eiders were concentrated during pre-nestingreches of King Eiders were observed with 23, 32,
nor where we would expect high numbers of nestand 42 young; average brood size in the corridor
(Figure 4). was 3.1 youngn(= 51 broods, based on nhumber of

females).
Brood-rearing

Deltald In 1997 and 1996, we saw no broods ofHABITAT SELECTION
Spectacled or King eiders during helicopter or foot

surveys of the Facility Area; however, no otherareiE Both Spectacled and King eiders strongly

were searched specifically for eider broods on th referred waterbodies during all portions of the
delta. We saw oFr)le broodyof unidentified eiders reeding season, but habitat preferences differed
j etween the two major survey areas because of

the northern border of the Development Area durlnlgEifferences in habitat availabiiity. On the delta,

agaarg”?t!esudri\;et}r)i/tfﬁtriLonorc:fbtr)cr)c?gdss(l\:/\gl;rgir?i'la(r);/oertr?e pectacled Eiders preferred habitats that occurred
years, ; : . . hear the coast, whereas King Eiders preferred river
distribution of eiders during pre-nesting and nestin

. ) gand stream areas. Those habitats were absent or rare
surveys (Figures 3, 4, and 7), in that all broods WeTE, the Transportation Corridor; we detected no

seen 13 km from the coast. In 1995, we saw onl .
one Spectacled Eider brood and one King Eideﬁreferences among the few Spectacled Eiders
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Results and Discussion

observed there, and King Eiders preferred freshwatavith Islands or Polygonized Margins, Aquatic Sedge

lakes in addition to streams. with Deep Polygons, and Aquatic Grass Marsh
(Table 7). All of the preferred habitats, except
Pre-nesting Shallow Open Water with Islands or Polygonized

Delta] Based on five years (1993-1997) of aeriaMargtmls. agpl tAgutz?\tlc (é_rass |\2/IarsShr,] lefere Cr)nore
surveys on the delta, pre-nesting Spectacled Eide%%’as al in distribution (Figure 2). allow Jpen

preferred (i.e., use was significantly greater tha ater_ with Islands or Polygonized Marglns and
availability as determined by Monte Carlo guatic Grass Marsh were preferred, despite each

simulation) 6 of 23 habitats that were availablebe'ng used by only two groups of Spectacled Eiders.

whereas King Eiders preferred only 1 habitat (Table he significant prefgren(_:e for these habltgts,
7 and 8). Measures of habitat selection for Spectacl FVEVEr, reflected their rarity on the delta (totaling
0

and King eiders in 1997 are reported in Appendi -3% of the area). .

Tables C1-C2, and those for previous years were The greatest use (mter_ms ofnumbe_r of groups)
presented in Johnson et al. (1996, 1997). On tfP Sp_ectacled El_ders during pre-nesting was of
delta, Spectacled Eiders preferred Brackish Wate quat_|c Sedge with Deep Polygons (.24 groups),
Salt Marsh, Salt-killed Tundra, Shallow Open WateﬁraCkISh Water (12 groups), and Salt-killed Tundra

Table 7.  Habitat selection (pooled among years) by Spectacled Eiders during pre-nesting in the Delta
survey area, Colville River Delta, Alaska, 1993—-1997 (from Johnson et al. 1997, this study).
See Appendix C1 for 1997 results.

Selection Monte

No.of No.of Use Availability Index Carlo
Habitat Adults Groups (%) (%) (Ivlev's Ef Result8
Open Nearshore Water (marine) 0 0 0 1.8 -1.00 ns
Brackish Water 31 12 12.6 1.3 0.82 prefer
Tapped Lake w/Low-water Connection 14 5 5.3 4.1 0.13 ns
Tapped Lake w/High-water Connection 8 5 5.3 3.8 0.17 ns
Salt Marsh 16 8 8.4 3.2 0.45 prefer
Tidal Flat 0 0 0 9.2 -1.00 avoid
Salt-killed Tundra 18 10 10.5 4.9 0.36 prefer
Deep Open Water w/o Islands 3 2 2.1 4.2 -0.34 ns
Deep Open Water w/lslands or Polygonized Margins 4 2 2.1 1.0 0.37 ns
Shallow Open Water w/o Islands 2 1 1.1 0.4 0.41 ns
Shallow Open Water w/lslands or Polygonized Margins 2 2 2.1 0.1 0.91 prefer
River or Stream 6 3 3.2 14.7 -0.65 avoid
Aquatic Sedge Marsh - - - 0 - -
Aquatic Sedge w/Deep Polygons 43 24 25.3 2.6 0.81 prefer
Aquatic Grass Marsh 2 2 2.1 0.2 0.79 prefer
Young Basin Wetland Complex 0 0 0 <0.1 -1.00 ns
Old Basin Wetland Complex 0 0 0 <0.1 -1.00 ns
Nonpatterned Wet Meadow 16 9 9.5 7.9 0.09 ns
Wet Sedge-Willow Meadow 25 9 9.5 18.3 -0.32 avoid
Moist Sedge—Shrub Meadow 0 0 0 2.3 -1.00 ns
Moist Tussock Tundra 0 0 0 0.5 -1.00 ns
Riverine or Upland Shrub 0 0 0 4.7 -1.00 avoid
Barrens (riverine, eolian, lacustrine) 2 1 11 14.8 -0.87 avoid
Artificial (water, fill, peat road) 0 0 0 <0.1 -1.00 ns
Total 192 95 100 100

%lvlev's E = (use — availability/use + availability); calculated from groups.
P Significance calculated from 1,000 simulationstat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.
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Table 8.  Habitat selection (pooled among years) by King Eiders during pre-nesting in the Delta survey
area, Colville River Delta, Alaska, 1993-1997 (Johnson et al. 1997, this study). See
Appendix C1 for 1997 results.

Selection Monte

No. of No. of Use Availability Index Carlo
Habitat Adults Groups (%) (%)  (lvlev's Ef Result§
Open Nearshore Water (marine) 10 2 3.6 1.8 0.34 ns
Brackish Water 3 2 3.6 1.3 0.48 ns
Tapped Lake w/Low-water Connection 6 3 5.4 4.1 0.13 ns
Tapped Lake w/High-water Connection 4 2 3.6 3.8 -0.03 ns
Salt Marsh 0 0 0 3.2 -1.00 ns
Tidal Flat 2 1 1.8 9.2 -0.67 avoid
Salt-killed Tundra 5 3 5.4 4.9 0.04 ns
Deep Open Water w/o Islands 0 0 0 4.2 -1.00 ns
Deep Open Water w/lslands or Polygonized Margins 0 0 1.0 -1.00 ns
Shallow Open Water w/o Islands 0 0 0 0.4 -1.00 ns
Shallow Open Water w/lslands or Polygonized Margins 0 0 0 0.1 -1.00 ns
River or Stream 113 33 58.9 14.7 0.60 prefer
Aquatic Sedge Marsh - - - 0 - -
Aquatic Sedge w/Deep Polygons 2 1 1.8 2.6 -0.19 ns
Aquatic Grass Marsh 0 0 0 0.2 -1.00 ns
Young Basin Wetland Complex 0 0 0 <0.1 -1.00 ns
Old Basin Wetland Complex 0 0 0 <0.1 -1.00 ns
Nonpatterned Wet Meadow 1 1 1.8 7.9 -0.63 avoid
Wet Sedge-Willow Meadow 10 6 10.7 18.3 -0.26 ns
Moist Sedge—Shrub Meadow 0 0 0 2.3 -1.00 ns
Moist Tussock Tundra 0 0 0 0.5 -1.00 ns
Riverine or Upland Shrub 2 1 18 4.7 -0.45 ns
Barrens (riverine, eolian, lacustrine) 1 1 1.8 14.8 -0.78 avoid
Artificial (water, fill, peat road) 0 0 0 <0.1 -1.00 ns
Total 159 56 100 100

lvlev's E = (use — availability/use + availability); calculated from groups.
®Significance calculated from 1,000 simulationsiat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

(10 groups). Five habitats were avoided (i.e., usenore important through the summer (Derksen et al.
was significantly less than availability), but, of those1981). In the Kuparuk Oilfield, most pre-nesting
habitats, only Tidal Flat and Riverine or UplandSpectacled Eiders were found in basin wetland
Shrub were not used by Spectacled Eidersomplex, aquatic grass\(ctophila) and aquatic
(Table 7). Among the unused habitats, only the mostedge CareX habitats (Anderson et al. 1998a).
abundant types were classified as significantlyBergman et al. (1977) found most Spectacled Eiders
avoided. Conversely, Wet Sedge—Willow Meadowat Storkersen Point in dedjpctophilawetlands. In
was used by nine groups (9.5% of the total) oPrudhoe Bay, pre-nesting Spectacled Eiders used
Spectacled Eiders, yet was avoided according to tHiéooded terrestrial habitats, but preferred
Monte Carlo analysis, because its abundance (at 18#ipoundments and ponds with emergent vegetation
of the area, it was the most abundant habitat on th®&oth Arctophila and Carex Warnock and Troy
delta) was so much greater than its use. 1992). Lakes with emergents are not abundant on

Elsewhere, studies have emphasized thée Colville Delta; however, Aquatic Sedge with
importance of emergent vegetation in waterbodie®eep Polygons and Aquatic Grass Marsh, which are
for eiders. In the NPR—A, Spectacled Eiders weranalogous to th&€arex and Arctophila ponds
found in shallowArctophila ponds and deep open described elsewhere, were significantly preferred by
lakes in June, with shallo@arexponds becoming Spectacled Eiders on the delta (Table 7).

31 Colville Wildlife Study



Results and Discussion

King Eiders used 12 of 23 available habitatsfor River or Stream, were the three most used
on the delta during pre-nesting, but only one habitatabitats. All three habitats that were significantly
was used by large numbers of birds (Table 8). Rivesivoided by King Eiders—Moist Sedge—Shrub
or Stream was the only preferred habitat, which waMeadow, Moist Tussock Tundra, and Wet Sedge—
used by 33 groups (59% of the total) containing 113Villow Meadow—did receive some use, but were
King Eiders. Three relatively abundant habitats orused less than expected given their availability.
the delta were significantly avoided, despite each  Bergman et al. (1977) found that pre-nesting
being used by one group of King Eiders: Tidal FlatKing Eiders preferred different habitats shallow and
Nonpatterned Wet Meadow, and Barrens. The higdeepArctophila, basin complexes, and coastal
use of River or Stream, low use of typical nestingvetlands from those in our study, but this may be
habitat (i.e., lakes and meadows), and the prevalenexplained by differences both in study area and in
of flocks rather than pairs (see Distribution andscale between the two classifications. For example,
Abundance) suggested that King Eiders had not yetoastal wetlands were absent and Aquatic Grass
dispersed into breeding areas during the pre-nestingarsh was rare in the Transportation Corridor.
survey. Furthermore, the low number of nests foun#ioreover, we delineated multiple types ( 0.25 ha in
on nest searches indicates that the Colville Rivesize) where they occurred in one waterbody, whereas
Delta may be more important as a stopover for Kindgdergman et al. (1977) classified whole waterbodies.
Eiders breeding elsewhere than as a nesting ardeor example, the Deep Open Water and Shallow
At Storkersen Point, where King Eiders nest inOpen Water types where we found the most King
relatively high densities, they preferred shallow anciders could havérctophila margins that were
deepArctophila wetlands, basin complexes, anddelineated separately if 0.25 ha. Waterbodies
coastal wetlands during pre-nesting and nearly theontaining these combinations of habitats would be
same habitats during nesting (Bergman et al. 1977¢lassified as the deep and shalkretophilaor basin
Nest densities also are high at Prudhoe Bay, whemmplexes in the classification system of Bergman
pre-nesting King Eiders used almost all habitats bugt al. (1977).
preferred wet, aquatic nonpatterned tundra, aquatic
strangmoor, and water with and without emergentslesting

(Warnock and Troy 1992). Deltal] We conducted nesting surveys on the ground

because of the difficulty in finding eider nests from

; . . ) he air. Consequently, complete surveys of extensive
nesting surveys in the Transportation Corridor (199 d y P y

. abitats in remote areas such as the Colville Delta
and 1995-1997), we saw only 29 Spectacled Eldergﬁe time-consuming and logistically difficult. We

(11 gr_oups), suggesting that_this area s Iessimpc_)rtag ose to search areas that either maximized our
than is the delta for breeding. Six of 18 habltatsChances of finding nests (1993, 1994, and 1997) or
were used, but none was preferred by Spectacl‘.?ﬂat included proposed development sites

Eiders (Table 9). Although the habitats used by 995-1997). Thus, we did not search a
fSpectat(?Ied Iflders here v;/r:areA5|T|Iaé:r o :hlogle usg presentative sample of habitats from which
ornesting elsewnere on the Arclic L.oastal =ain, g6 tion could be calculated; instead, we used the
larger sample of Spectacled Eiders will be neede

to clarify habitat preferences in the Transportation esting data to summarize habitat associations.
Corridor P P Nesting Spectacled Eiders used many of the

Unlike Spectacled Eiders, we saw Iargesame habitats that were preferred during pre-nesting.

: . ©o Between 1992 and 1997, 7 (25%) of 28 nests (total

numbers of ng Eiders (532 adul_ts n 165 9rOUP3cjudes 6 nests identified by contour feathers) on
on the ground) in the Transportation Corridor. lnthe delta were found in Aquatic Sedge with Deep
fqur years of surveys (1993 and 1995_1997)’.Kinq3olygons (Table 11). Other important nesting
E;db?tr:tsus(?rgbllgl 1&(1)r)1d pDrierr%d sno\flvg?éra\\//vilrlw%kﬂ abitats were Brackish Water, Nonpatterned Wet
X b P - "Meadow, and Salt-killed Tundra, which together

Islands, both types of Shallow Open Water, and Rive ontained 54% of all nests. We did not find eiders
or Stream were significantly preferred and, excepﬁesting on water, but neéts on islands could be

Transportation Corridof] In four years of pre-
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Table 9.  Habitat selection (pooled among years) by Spectacled Eiders during pre-nesting in the
Transportation Corridor survey area, Colville River Delta, Alaska, 1993 and 1995-1997
(Johnson et al. 1997, this study). No Spectacled Eiders were seen in 1996. See Appendix C2
for 1997 results.

Selection Monte

No.of No.of Use Availability Index Carlo
Habitat Adults Groups (%) (%)  (vlev's Ef Result8
Open Nearshore Water (marine) - - - 0 - -
Brackish Water - - - 0 - -
Tapped Lake w/Low-water Connection - - - 0 - -
Tapped Lake w/High-water Connection 0 0 0 <0.1 -1.00 ns
Salt Marsh - - - 0 - -
Tidal Flat - - - 0 - -
Salt-killed Tundra - - - 0 - -
Deep Open Water w/o Islands 6 3 27.3 9.1 0.50 ns
Deep Open Water w/lslands or Polygonized Margins 0 0 0 1.8 -1.00 ns
Shallow Open Water w/o Islands 7 2 18.2 3.2 0.70 ns
Shallow Open Water w/lslands or Polygonized Margins 1 1 9.1 2.3 0.60 ns
River or Stream 0 0 0 0.7 -1.00 ns
Aquatic Sedge Marsh 0 0 0 0.3 -1.00 ns
Aquatic Sedge w/Deep Polygons 0 0 0 <0.1 -1.00 ns
Aquatic Grass Marsh 0 0 0 0.2 -1.00 ns
Young Basin Wetland Complex 3 2 18.2 4.4 0.61 ns
Old Basin Wetland Complex 0 0 0 10.6 -1.00 ns
Nonpatterned Wet Meadow 10 2 18.2 7.3 0.43 ns
Wet Sedge-Willow Meadow 0 0 0 5.8 -1.00 ns
Moist Sedge—Shrub Meadow 2 1 9.1 24.2 -0.45 ns
Moist Tussock Tundra 0 0 0 27.0 -1.00 ns
Riverine or Upland Shrub 0 0 0 2.3 -1.00 ns
Barrens (riverine, eolian, lacustrine) 0 0 0 0.6 -1.00 ns
Artificial (water, fill, peat road) 0 0 0 0.1 -1.00 ns
Total 29 11 100 100

lvlev's E = (use — availability/use + availability); calculated from groups.
P Significance calculated from 1,000 simulationstat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

classified as in a waterbody at the scale of our habité&tnnual mean distances of Spectacled Eider nests to
map (i.e., small islands and islarefsm from shore  water in the Kuparuk Oilfield ranged from 0.6 to
were not mapped). Spectacled Eider nests wef®4 m over 5 years, and the waterbodies closest to
strongly associated with waterbodies in all habitat®iests were primarily basin wetland complexes,
in which they occurred, averaging 1.0 mshallow and deep open lakes, and water with both
(range = 0.1-10 my = 28) from permanent water Carex and Arctophila emergents (Anderson et al.
(Smith et al. 1994, Johnson et al. 1997). Brackisi998a). In the Kuparuk Oilfield, the most common
Water was the nearest waterbody class to 46% dfesting habitats were basin wetland complexes,
the nests, and Deep Open Water without Islands wasjuatic grass with islands, low-relief wet meadows,
the nearest to 21% of the nests (Table 11). We fourghd nonpatterned wet meadows. Spectacled Eiders
no Spectacled Eider nests in 1995 or 1996, wheat Storkersen Point preferred the same habitat (deep
searching was concentrated near the Facility AreArctophild) for nesting as they did during pre-nesting
(Figure 7). (Bergman et al. 1977). In the NPR-A, Spectacled
Similar habitat associations were reported foiEiders used shallowarex ponds during summer

other locations. Nests on the Yukon-Kuskokwim(Derksen et al. 1981). In Prudhoe Bay, nests were
Delta averaged 2.1 m from water (Dau 1974)found in bothCarex ponds and wet, nonpatterned
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Table 10. Habitat selection (pooled among years) by King Eiders during pre-nesting in the
Transportation Corridor survey area, Colville River Delta, Alaska, 1993 and 1995-1997
(Johnson et al. 1997, this study). See Appendix C2 for 1997 results.

Selection Monte

No. of  No. of Use Availability Index Carlo
Habitat Adults Groups (%) (%)  (lvlev's Ef Result8
Open Nearshore Water (marine) - - - 0 - -
Brackish Water - - - 0 - -
Tapped Lake w/Low-water Connection - - - 0 - -
Tapped Lake w/High-water Connection 0 0 0 <0.1 -1.00 ns
Salt Marsh - - - 0 - -
Tidal Flat - - - 0 - -
Salt-killed Tundra - - - 0 - -
Deep Open Water w/o Islands 168 40 24.1 9.1 0.45 prefer
Deep Open Water w/lslands or Polygonized Margins 15 6 3.6 18 0.33 ns
Shallow Open Water w/o Islands 101 34 20.5 3.2 0.73 prefer
Shallow Open Water w/lslands or Polygonized Margins 62 19 114 2.2 0.67 prefer
River or Stream 10 6 3.6 0.7 0.68 prefer
Aquatic Sedge Marsh 2 1 0.6 0.3 0.34 ns
Aquatic Sedge w/Deep Polygons 0 0 0 <0.1 -1.00 ns
Aquatic Grass Marsh 0 0 0 0.2 -1.00 ns
Young Basin Wetland Complex 37 9 5.4 4.3 0.11 ns
Old Basin Wetland Complex 43 15 9.0 105 -0.08 ns
Nonpatterned Wet Meadow 50 18 10.8 7.3 0.20 ns
Wet Sedge-Willow Meadow 4 2 1.2 5.8 -0.66 avoid
Moist Sedge—Shrub Meadow 30 9 5.4 24.3 -0.64 avoid
Moist Tussock Tundra 8 5 3.0 27.2 -0.80 avoid
Riverine or Upland Shrub 1 1 0.6 2.3 -0.58 ns
Barrens (riverine, eolian, lacustrine) 1 1 0.6 0.6 0.02 ns
Artificial (water, fill, peat road) 0 0 0 0.1 -1.00 ns
Total 532 166 100 100

lvlev's E = (use — availability/use + availability); calculated from groups.
> Significance calculated from 1,000 simulationstat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

tundra (Warnock and Troy 1992). As mentionedaquatic grass, shallow open water, and aquatic sedge.
earlier, waterbodies with emergent vegetation, excet Storkersen Point, nesting King Eiders preferred
for ponds in Aquatic Sedge with Deep Polygons, arshallow and deeprctophila and coastal wetlands
not abundant on the Colville Delta; therefore, nestingBergman et al. 1977). Farther east, in Prudhoe Bay,
habitat on the delta differs somewhat from areas witKing Eiders used a wider array of non-aquatic
abundanCarexandArctophilawaterbodies. habitats than did Spectacled Eiders and preferred
We found only four King Eider nests (two were moist, wet low-centered polygons and wet
identified by contour feathers) during six years ofstrangmoor (Warnock and Troy 1992).
nest searches on the delta. Three of these nests were
in Aguatic Sedge with Deep Polygons, and the otheFransportation Corridor] We found no Spectacled
was in Salt-killed Tundra (Table 12). The distanceEider nests in the Transportation Corridor in 1995
from permanent water was greater and more variabley 1996, which were the only years small portions
(x =20 m; range = 0.5-80 m) than for Spectacle®f that survey area (locations where Spectacled
Eider nests. The nearest waterbodies were both typEé#ders were seen on pre-nesting aerial surveys) were
of Tapped Lakes, Deep Open Water without Islandssearched for nests. Three nests of King Eiders were
and Shallow Open Water without Islands. Andersoffound in 1995, and two nests were found in 1997.
et al. (1997) found King Eiders in the Kuparuk Those nests occurred in both types of Basin Wetland
Oilfield nesting near basin wetland complexes Complexes, Nonpatterned Wet Meadow, and Moist
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Results and Discussion

Table 11. Habitat use by Spectacled Eiders during nesting in the Delta survey area, Colville River
Delta, Alaska, 1992—-1994 and 1997 (Johnson et al. 1997, this study). Nests were found
during ground searches of selected portions of the study area. No nests were found in 1995

and 1996.

No. of Use
Habitat Nests (%)
HABITAT USED
Brackish Water 5 17.9
Tapped Lake w/High-water Connection 1 3.6
Salt Marsh 1 3.6
Salt-killed Tundra 4 14.3

Deep Open Water w/o Islands 1 3.6
Shallow Open Water w/o Islands 1 3.6
Aquatic Sedge w/Deep Polygons 7 25.0
Nonpatterned Wet Meadow 6 21.4
Wet Sedge-Willow Meadow 2 7.1
Total 28 100
NEAREST WATERBODY HABITAT?

Brackish Water 13 46.4
Tapped Lake w/High-water Connection 4 14.3
Deep Open Water w/o Islands 6 21.4
Deep Open Water w/lslands or Polygonized Margins 2 7.1
Shallow Open Water w/o Islands 1 3.6
Shallow Open Water w/lslands or Polygonized Margins 2 7.1
Total 28 100

#Nearest waterbody(0.25 ha in size) was measured from the digital map.

Tussock Tundra (Table 12). The nests were awater (x = 0.03 kmn=7). In NPR-A, Spectacled
average of 1 m (range = 0.5-3.0 m) from permaneriider broods primarily used shalld@arex ponds,
water. The nearest waterbodies were both types ofep open lakes, and de&gtophila (Derksen et
Basin Wetland Complexes and Shallow Open Wateal. 1981). Post-nesting adults without broods at
without Islands, which were some of the waterbodyStorkersen Point also preferred defgtophila
types that King Eiders most often nested near in th(Bergman et al. 1977).

adjacent Kuparuk Oilfield (Anderson et al. 1997). Only two King Eider broods have been seen
on the delta since studies began in 1992. We saw
one King Eider brood in 1995 in Aquatic Sedge with
Deep Polygons ~0.02 km from Brackish Water. In

. ) . .. 1992, we found the other brood in Wet Sedge—
broods in 1995; however, we saw one unidentifie llow Meadow ~0.07 km from Deen Ooen Water
eider brood in Deep Open Water without Islands inWithout lslands ' pop
1997, during an aerial survey for loons. We '

conducted ground surveys for eider broods in thei'ransportation CorridoBl The Transportation

Facility Area from 1995 to 1997 and in various othercd‘orridor was searched specifically for eider broods

areas in 1992 and 1993. Only eleven Spectacle . . o :
Eider broods have been seen s)i/nce 1993 (E)I'able 1 nly in 1995. In 1997, we saw one unidentified eider
food in Deep Open Water without Islands during a

and only one was seen during a systematic survep/.

Most of the broods were found in Salt-killed Tundragﬁgllzyvr\gy'enovr\}zt;p\?vitﬁ ﬁﬁ:nilsdirr tl)DrSIOdoV;?zZéln
(36% of all locations) and Brackish Water (27%), P Y9

suggesting a strong attraction to coastal habitats. %Iarglns during a systematic aerial survey of the

similar attraction was exhibited by broods for coastal L?\?;polréaé'i?]n ;g;‘%‘:golg 12855 wcépe :‘23 n?:iairg
lakes; we saw most broods (64%) nearest to Brackish' V&Y 9 group

Brood-rearing

Deltal] We only conducted aerial surveys for eider
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Results and Discussion

Table 12. Habitat use by King Eiders during nesting in the Delta and Transportation Corridor survey
areas, Colville River Delta, Alaska, 1994-1997 (Johnson et al. 1997, this study). Nests were
found during ground searches of selected portions of the study area.

No. of Use

Area/Habitat Nests (%)
DELTA

HABITAT USED

Salt-killed Tundra 1 25

Aquatic Sedge w/Deep Polygons 3 75

Total 4 100

NEAREST WATERBODY HABITAT?

Tapped Lake w/Low-water Connection 1 25

Tapped Lake w/High-water Connection 1 25

Deep Open Water w/o Islands 1 25

Shallow Open Water w/o Islands 1 25

Total 4 100

TRANSPORTATION CORRIDOR
HABITAT USED

Young Basin Wetland Complex 1 20
Old Basin Wetland Complex 2 40
Nonpatterned Wet Meadow 1 20
Moist Tussock Tundra 1 20

Total 5 100
NEAREST WATERBODY HABITAT?

Shallow Open Water w/o Islands 2 40
Young Basin Wetland Complex 2 40
Old Basin Wetland Complex 1 20
Total 5 100

®Nearest waterbody0.25 ha in size) was measured from the digital map.

habitats, 3 of which were preferred: Deep OpemMcLaren 1984). Preferred nesting habitat is
Water without Islands and both types of Shallowcharacterized by numerous lakes and associated
Open Water (Table 14). These three habitats alsmetlands (King and Hodges 1980, Monda et al.
were used by the largest numbers of brood group4994). Tundra Swans are traditional in their selection
Moist Sedge—Shrub Meadow and Moist Tussoclof nesting territories and often may use the same
Tundra were unused by King Eiders and were usedest mounds in successive years (Palmer 1976,
significantly less than their availability. King Eider Monda et al. 1994). Incubation begins after egg-
broods at Storkersen Point preferred shaltavex laying is completed, and hatching occurs 30-35 days
(equivalent to Aquatic Sedge Marsh) and deepater (Palmer 1976). Families then stay on or near

Arctophila(Bergman et al. 1977). their breeding territories until the young are fledged,
after 8—10 weeks of brood-rearing (Bellrose 1978,
TUNDRA SWAN Rothe et al. 1983, Monda and Ratti 1990). Tundra

Swans leave northern Alaska by late September or
BACKGROUND ez_irly Qctober on an'easterly migration route. for
wintering grounds in eastern North America

Tundra Swans arrive on the Colville Delta in (Johnson and Herter 1989). Freezing temperatures

mid- to late May (Simpson et al. 1982, Hawkinsand snow in early autumn can hasten their departure

1983). Swans occupy breeding territories and initiatand cause mortality of young swans (Lensink 1973,

nests soon after arrival, although they can be delaya@onda and Ratti 1990).

by late snowmelt (Lensink 1973, McLaren and
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Table 13. Habitat use by Spectacled Eiders and distance to nearest waterbody during brood-rearing in

the Delta survey area, Colville River Delta, Alaska, 1993 and 1995 (Johnson et al. 1996).
Broods were located during both aerial and ground surveys.

No. of Mean Distance

Brood-rearing No. of Usé to Waterbod$
Habitat Groups Young (%) (km)
HABITAT USED
Brackish Water 3 11 27.3
Salt-killed Tundra 4 22 36.4
Shallow Open Water w/o Islands 1 3 9.1
Aquatic Grass Marsh 1 4 9.1
Wet Sedge-Willow Meadow 2 7 18.2
Total 11 47 100
NEAREST WATERBODY HABITAT
Brackish Water 7 33 63.6 0.03
Tapped Lake w/High-water Connection 1 3 9.1 0.08
Deep Open Water w/o Islands 1 4 9.1 0.24
Shallow Open Water w/o Islands 1 3 9.1 0
Aquatic Grass Marsh 1 4 9.1 0
Total 11 47 100 0.05

#Use is calculated from number of brood-rearing groups.

P Distance was measured to waterbodi@®5 ha in size on the digital map and may not be as accurate as measurements on

the ground.
DISTRIBUTION AND ABUNDANCE only 7% of the total swans on the delta were
Nesting associated with nests in 1997 (Table 16).

From 1996 to 1997, swan nesting also
Deltal] With minor exceptions, the distribution of decreased between the Kuparuk and Colville rivers;
Tundra Swan nests on the delta has been relativeflf the Kuparuk Oilfield, nesting effort declined by
consistent among years (Figure 9). We located 3279, from that in 1996, and 7% fewer swans were
Tundra Swan nests during systematic aerial surve)sresent than in the previous five-year mean
of the delta in 1997, a sharp decline from the 4%anderson et al. 1998a). The decline in nests
nests located in 1996 (Table 15). In 1997, we foun@robably was due to the late snowmelt and thawing
four additional nests opportunistically during of waterbodies that occurred in the region in spring
intensive aerial surveys for eiders, and five moregg7 (Anderson et al. 1998a; also see Eider and
nests during ground searches. Although nestingaribou sections of this report).
effort was greatly reduced in 1997, we counted more  Although nesting on the delta declined in 1997,
swans on the delta (749) than in any previous yeafest density (0.06 nests/Ridetermined from aerial
(Table 16). Factors that could account for thissuryeys, remained within the range of values we have
increase in swan numbers include the occupation @fpserved over the previous four years of surveys
the delta by flocks of failed breeders from0.03—-0.08 nests/kinTable 15). Higher densities
surrounding regions or the presence of returning noryf nests have been found on the delta during intensive
breeding swans (either subadults or non-breedinground searches, however. In 1982, for example,
adults) from previous successful breeding seasongg nests were found on the northern 80% of the delta
During the aerial survey on 20 June, we observed @impson et al. 1982), and in 1981, 32 swan nests
flock of ~200 swans on the Outer Delta in thewere found on ~80% of the delta (Rothe et al. 1983).
Kupigruak Channel; the following day, we found 4 Nest densities determined from aerial surveys of
flocks ranging in number from 57 to 110 on the deltagther areas on the coastal plain were similar to those
Because of the large number of nonbreeders presefdy the Colville Delta: 0.04—0.06 nests/kon the
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Table 14. Habitat selection by King Eiders during brood-rearing in the Transportation Corridor survey
area, Colville River Delta, Alaska, 1995 (Johnson et al. 1996).

No. of Selection Monte

Area Brood-rearing No. of Use Availability Index Carlo
Habitat (km?) Groups  Young (%) (%) (Ivlev's E} Result8
Open Nearshore Water (marine) 0 - - - 0 - -
Brackish Water 0 - - - 0 - -
Tapped Lake w/Low-water Connection 0 - - - 0 - -
Tapped Lake w/High-water Connection 0.09 0 0 0 <0.1 -1.00 ns
Salt Marsh 0 - - - 0 - -
Tidal Flat 0 - - - 0 - -
Salt-killed Tundra 0 - - - 0 - -
Deep Open Water w/o Islands 15.21 5 76 31.3 9.2 0.55 prefer
Deep Open Water w/lslands or Polygonized Margins 3.10 1 6 6.3 1.9 0.54 ns
Shallow Open Water w/o Islands 5.16 4 23 25.0 3.1 0.78 prefer
Shallow Open Water w/Islands or Polygonized Margin3.60 3 41 18.8 2.2 0.79 prefer
River or Stream 1.09 0 0 0 0.7 -1.00 ns
Aquatic Sedge Marsh 0.49 1 4 6.3 0.3 0.91 ns
Aguatic Sedge w/Deep Polygons 0.03 0 0 0 <0.1 -1.00 ns
Aquatic Grass Marsh 0.23 0 0 0 0.1 -1.00 ns
Young Basin Wetland Complex 7.03 2 6 125 4.2 0.49 ns
Old Basin Wetland Complex 16.90 0 0 0 10.2 -1.00 ns
Nonpatterned Wet Meadow 11.97 0 0 0 7.2 -1.00 ns
Wet Sedge—Willow Meadow 9.66 0 0 0 5.8 -1.00 ns
Moist Sedge—Shrub Meadow 40.06 0 0 0 24.1 -1.00 avoid
Moist Tussock Tundra 46.31 0 0 0 27.9 -1.00 avoid
Riverine or Upland Shrub 3.92 0 0 0 2.4 -1.00 ns
Barrens (riverine, eolian, lacustrine) 0.98 0 0 0 0.6 -1.00 ns
Artificial (water, fill, peat road) 0.26 0 0 0 0.2 -1.00 ns
Total 166.09 16 156 100 100

#lvlev's E = (use — availability/use + availability); calculated for groups.
bSignificance calculated from 1.000 simulationsiat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

eastern Arctic Coastal Plain (Platte and Brackneyests during aerial surveys of the Facility Area
1987) and 0.01-0.05 nests/kim the Kuparuk (Table 15). Prior to 1995, however, we conducted
Oilfield and adjacent areas (Anderson et al. 1998ajpnly aerial surveys in the Facility Area. In the larger
In 1997, the density of nests within the area (14 krf) searched on foot around the Facility
Development Area (0.06 nests/Bmvas the same Area, we found seven swan nests (0.49 nest/km
as that estimated for the entire Delta survey are@wo of these nests were located on both the aerial
(Table 15). Ten (31%) of the 32 nests located duringnd ground surveys, one nest by aerial survey only,
aerial surveys on the delta occurred in theand the remaining four nests were found only by
Development Area. Ground observers found anotheground searchers. Of six nests within the ground-
four nests, resulting in a combined count of 14 nestsearch area that we revisited after hatch, five nests
for the Development Area (0.08 nestsAkmIn  (83%) were successful, and the sixth nest failed.
previous years, we found 5-17 nests during aerial  The aerial survey failed to detect four of seven
surveys in the Development Area, and nest densityests (57%) in the ground-search area suggesting that
was the same as that for the entire delta (except sightability of swan nests in the Facility Area was
1996; see Table 15), suggesting that the Developmelaw. A larger sample of nests is necessary to estimate
Area and the Outer Delta are used equally by nestirgightability for the delta, but it appears that swan
swans. nest sightability varies with habitat, density, and the
In the Facility Area in 1997, we found two swanpresence of snow or ice. Using an intensive aerial
nests, one by aerial survey and one by ground surveyirvey designed to measure sightability of nests in
(Figure 10). In previous years, we found 0-3 swaithe nearby Kuparuk Oilfield, Stickney et al. (1992)
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Figure 9.

Distribution of Tundra Swan nests observed during aerial and ground surveys in the Delta and Transportation Corridor
survey areas, Colville River Delta, Alaska, 1989-1993 and 1995-1997. In 1989-1991, only the Transportation Corridor
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Results and Discussion

Table 15. Numbers and densities of Tundra Swan nests and broods counted on aerial surveys in the
Delta and Transportation Corridor survey areas, Colville River Delta, Alaska, 1989-1993 and
1995-1997 (Johnson et al. 1997, this study).

Nests Broods
Mean Brood
Area Year No. No./krh No. No./knf Size
Delta (551krﬁ) 1997 32 0.06 24 0.04 2.5
1996 45 0.08 32 0.06 34
1995 38 0.07 25 0.05 3.7
1993 20 0.04 14 0.03 2.6
1992 14 0.03 16 0.03 2.4
Development Area (169 Kin 1997 10 0.06 8 0.05 24
1996 17 0.10 14 0.08 35
1995 12 0.07 6 0.04 3.7
1993 6 0.04 3 0.02 2.0
1992 5 0.03 6 0.04 1.8
Facility Area (9 krf) 1997 1 0.11 1 0.11 3.0
1996 1 0.12 3 0.35 3.7
1995 3 0.35 0 0 0
1993 0 0 0 0 0
1992 1 0.12 1 0.12 1.0
Outer Delta (352 kR) 1997 19 0.05 15 0.04 2.6
1996 25 0.07 16 0.05 3.3
1995 26 0.07 17 0.05 3.8
1993 13 0.04 10 0.03 2.7
1992 9 0.03 9 0.03 2.4
Western Delta (31 ki 1997 3 0.10 1 0.03 3.0
1996 3 0.10 2 0.06 3.0
1995 0 0 2 0.06 3.0
1993 1 0.03 1 0.03 4.0
1992 0 0 1 0.03 5.0
Transportation Corridor (343 1997 11 0.03 11 0.03 24
1996 19 0.06 16 0.05 3.0
1995 18 0.05 10 0.03 2.7
1993 10 0.03 10 0.03 2.3
1992 12 0.03 15 0.04 2.2
1991 7 0.02 6 0.02 2.8
1990 11 0.03 14 0.05 3.2
1989 6 0.02 2 0.01 3.0

estimated that 27% of swan nests were missed Qfben on aerial surveys were lower than those in 1995
the standard nesting survey. Using a similagpng 1996. On the Western Delta in 1997, we located
sightability comparison on the Alaska Peninsulainree swan nests during aerial surveys (Figure 9).

Wilk (1988) estimated that standard aerial nestingye 31so found three nests there in 1996, but no more
surveys missed ~31% of the swan nests present. than one nest in any other year.

On the Outer Delta, we located 19 swan nests

during aerial surveys for swans in 1997 (Table 15)Transportation Corridofl In 1997, we located
four additional nests were located during other aeriaj1 sywan nests (0.03 nestsAxin the Transportation
surveys; and one additional nest was located ogqrridor during systematic swan aerial surveys
ground searches (S. Earnst, Boise State L_Jnlv., BoIsgrigure 9). Observers on eider surveys located one
ID, pers. comm.). The number and density of nestgqgitional nest. During the previous seven years,
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Results and Discussion

Table 16. Numbers of Tundra Swans counted on aerial surveys in the Delta and Transportation
Corridor survey areas, Colville River Delta, Alaska, 1989-1993 and 1995-1997 (Johnson et
al. 1997, this study).

Nesting Brood-rearing Fall Staging
Total Swans with Total No.of  No.of Adults with Young Total
Area Year Swans Nests (%) Swans Adults Young Broods (%) (%) Swans
Delta
1997 749 7 348 287 61 14 18 286
1996 579 12 358 250 108 25 30 355
1995 208 31 261 169 92 29 35 B4
1993 240 12 237 200 37 13 16 295
1992 249 7 297 259 38 13 13 0
Transportation Corridor
1997 37 49 107 81 26 21 24 0
1996 52 67 105 57 48 53 46 no data
1995 87 40 93 66 27 30 29 5
1993 50 32 83 60 23 33 28 no data
1992 46 48 105 72 33 43 31 no data
1991 40 25 84 67 17 18 20 no data
1990 33 52 101 56 45 50 45 no data
1989 38 24 69 63 6 6 8 no data

aWestern Delta (31 kfhwas not surveyed.

numbers of nests located in the Transportatiomverage brood size was 2.5 young/brood
Corridor ranged from 6 to 19 (Table 15). Since 1989(range = 1-5), or the second lowest we have
the number of nests in the Transportation Corridorecorded, and the density was 0.04 brood&/km
has fluctuated, but the general trend has been datean nesting success (calculated from aerial survey
increase in nesting. results only) on the delta was 74.5 f=(5 years).
The number of swans counted in theTwo earlier studies on the delta, both employing
Transportation Corridor during the nesting seasoimtensive ground surveys, provide comparative data.
grew steadily from 1989 to 1995; however, duringRothe et al. (1983) reported a nesting success rate
1996 and 1997, numbers declined (Table 16)of 91% f = 32 nests) and a mean of 2.1 young/brood
Although the proportion of swans associated withfor the Colville Delta in late July 1981. In 1982,
nests has increased slightly over the previous sevearesting success was 718« 48 nests), and average
years, this trend has not been consistent eadirood size in mid-August was 2.5 young/brood

successive year. (Simpson et al. 1982). In a three-year study (1988—
1990) of swans nesting on the Canning and Kongakut
Brood-rearing river deltas, the overall nesting success was 76%

Deltall Tundra Swan broods were distributed(n = IlalodneiFs_,tMond_agt a![. $9§4). i
throughout the Colville Delta (Figure 11). Brood roductivity (as indicated by nesting success,

counts on the delta in mid-August 1997 indicateab L?i?\ d ?ﬁ;ﬁ\'}g ?ar;?si\rllzﬁ\?:ctc))rr?dol?ctseljjea)lec;ir:altZﬁrsgIt:l
that ~75% of the 32 nests (seen on aerial surve%as sgimilar to gr reater than values reported in othi:r
were successful (Table 15). Similar nesting succes 9 P

rates were estimated from nest and brood surveys ﬁ]iudles of swans on the Arctic Coastal Plain. Aerial

1996 (71%) and 1993 (70%), whereas we counte urveys between the Kuparuk and Colville rivers
more broods than nests in 1992 (success = 114% 988-1993, 1995-1997) recorded average brood

i f 2.1-2.8 young/brood and densities of
Clearly, we undercounted nests and/or some broo 2ES 0 o .
may have immigrated to the delta in 1992. In 1997, -02-0.04 broods/kfr(Ritchie et al. 1990, 1991;
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surveyed.

In 1989-1991, only the Transportation Corridor was
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Results and Discussion

Stickney et al. 1992, 1993; Anderson et al. 1996nesting success calculated for all survey years was
1997, 1998a). Platte and Brackney (1987) estimatefl 9 %
63—-85% nesting success, 0.04 broodé/land 2.5 (n = 8 years).
young/brood on portions of the Arctic Coastal Plain As on the delta, fewer Tundra Swan young were
during 1982-1985. counted in the Transportation Corridor in 1997 than
The smaller number of nests and broods founth 1996 or 1995 (Table 16). However, the total
on the delta in 1997 resulted in young swansumber of adult swans counted in the Transportation
representing only 18% of all swans present in Augustorridor during the brood survey was greater than
(Table 16). The number of adult swans counted oim any previous year. In 1997, we counted 81 adults
the delta during the brood-rearing survey was greatend 26 young, and 21% of all adult swans were with
than in any of the previous years of this study. Théroods. In only one previous year (1991) was the
percentage of young swans on the delta has rangeércentage of adults with broods smaller than that
from 13 to 35% over the 5 years of studyin 1997. Overall, swans using the Transportation
(Table C4). In 1982, the percentage of young swanSorridor and the adjacent Kuparuk Oilfield have
on the delta was 26% (Simpson et al. 1982). In thexhibited considerable annual variation in nesting
adjacent Kuparuk Oilfield, the percentage of youngeffort, nesting success, and mean brood size
swans has ranged from 21 to 34% since 198BAnderson et al. 1998a). Regionally, 1997 was a
(Anderson et al. 1998a). much less productive year for Tundra Swans than
In the Development Area, we found eighteither 1995 or 1996. Fewer nests and young swans
broods during the aerial survey in 1997, downwere counted on the coastal plain between the
sharply from the high count of 14 broods in 1996Kuparuk and Colville rivers (an area that includes
(Table 15). Nonetheless, the 1997 brood count ithe Transportation Corridor) in 1997 than in 1995
the second highest since our surveys began. We 1996, and mean brood size (2.2 young/ brood)
found one brood in the Facility Area in 1997 duringwas the second-lowest in that area since surveys
the aerial survey (Figure 12). However, as many asegan in 1988 (Anderson et al. 1998a).
three broods were seen there during ground surveys.
In 1996, we saw three broods in the Facility Arearall Staging

during an aerial Survey. . Delta] Tundra Swans have been widely distributed
The annual trend in the density of swan brood%n the delta during our fall-staging surveys.

between the Development Area and the Outer DeltE|owever, most generally occur in several large flocks

was similar to that found for nests; that is, the twc{hat occupy river channels on the Outer Delta
areas had equivalent densities in all years exce igure 13). Wetlands immediately east of the delta
1996, when densities of broods and nests were high Liween th'e Miluveach River and Kalubik Creek ’

in the Development Area (Table 15). On the Ouu?have had the largest aggregations of Tundra Swans

Delta, we found 15 broods on an aerial survey "n the Arctic Coastal Plain of Alaska during fall

1997, similar to the count in 1996. An additional .
three broods located incidentally during other aeriaf[aglng (Seaman et al. 1981), and we have observed

: . arge numbers there as well (Figure 13). We made
surveys of the Outer Delta were not included 'ntOta|§e\g/eral attempts to survey(th% entir(g Delta and
used for interannual comparisons.

Transportation Corridor areas during the fall-staging

Transportation Corridof] The range of densities of period in 1997, butinclement weather through much
Tundra Swan broods in the Transportation CorridoPf September prevented the completion of all but

. ) one survey (28 September). Two flocks (127 swans
during eight years of surveys (0.01-0.05 brood§/km and 77 swans) comprised the majority of the 286
was nearly the same as that for the delt

wans on the delta at that time (Table 16).
gc?ﬁ?]?a_giot?rggzzd\s/\iﬁy Zglgrotsir)ﬁatlen q %ﬁggv\évrzga We recorded variable departure times from the
number of broods¥ = 10.5:n = 8 years) found elta. For example, on 19 September 1995, we

h : b thi 198 ounted only 64 swans, most of which were in
€re since we began our surveys in this area in iscrete family groups distributed throughout the
Nesting success for 1997 was 100%, and meap, 1, Although weather at that time was
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Results and Discussion

exceptionally mild, three days of subzero24 September by helicopter during poor weather, but
temperatures two weeks earlier had caused lakes $aw no swans at that time either. Although complete,
freeze (J. Helmericks, Golden Plover, Prudhoe Baygystematic staging surveys have not been flown over
AK, pers. comm.) and may have induced most swarthe Transportation Corridor annually, we suspect that
to leave. Similarly, in 1992, subzero temperatureshis area is of limited importance to staging swans.

after 8 September caused an early freeze, and swans

vacated the delta by the time of our fall-stagin

survey (17 September, Smith et al. 1993). I%‘ABITAT SELECTION

contrast, temperatures in 1993 remained aboviesting

freezing until after a staging survey on 15 Septembepe|tar] Tundra Swans on the delta used a wide range
when we saw 295 swans (Table 16). In 1996, W hapitats for nesting. During five years of surveys,

also saw large numbers of swans (355) on the stagingyan nests were located in 15 of 23 available habitats
survey, butit was conducted on 6 September, beforgaple 17). Five habitat types were preferred, and
the first freezing temperatures of the month; we havg,;r were avoided. We found 118 nests (79% of the
no data on when the swans departed. These feyia)) in preferred habitats; together these habitats
observations suggest that the departure of most sWagsyered 36% of the Delta survey area. Annual

from the delta can be triggered before the middle ofyeasurements of habitat selection for previous years
September by cold temperatures and freeze-up @b, pe found in Johnson et al. (1996, 1997): habitat

waterbodies, but large numbers of swans can remaigpjection for 1997 is presented in Appendix Table
on the delta much later when temperatures remaifz 5nd Ca4.

above freezing. Surveys inthree (1993, 1996, 1997)  Most nests (61; 41% of the total) were located
of the five years considered here documented staging et Sedge-Willow Meadow, a preferred habitat
by large numbers of swans prior to migration, anpat also was the most widely available (19%) habitat
event also reported by Campbell et al. (1988). i the Delta survey area (Table 17). The second-
Although the Colville Delta and nearby pighest number of nests (21) occurred in
wetlands have been identified as important fa”Nonpatterned Wet Meadow, another preferred
staging areas for swans, the origins of the birdgapitat. No other habitat type in the Delta survey
staging there remain unclear. Swans nestin moderaigea contained >20 nests. Salt-killed Tundra,
to high densities from the delta northwest t0aquatic Sedge with Deep Polygons, and Moist
Teshekpuk Lake (Derksen et al. 1981) and from th&eqge—shrub Meadow also were preferred. Nesting
delta east to the Kuparuk River (Ritchie et al. 1990g\yans avoided Tidal Flat, River or Stream, Riverine
1991; Stickney et al. 1992, 1993; Anderson et alg, Upland Shrub, and Barrens, which together
1995, 1996, 1997). Although swans fromcomposed 44% of the Delta survey area.
surrounding nesting areas may be staging on the  syans on the delta appeared to be attracted to
delta, our total counts of swans during stagingest sites near lakes and ponds. The mean distance
surveys have not indicated an increase over the totg} gyan nests to the nearest waterbody was 0.1 km
during the brood-rearing period (Table 16). To(Taple 18). In decreasing order of use, swan nests
understand more clearly the importance of the deltgere most closely associated with three waterbody
and adjacent wetlands for swan staging, mformatl(.)lﬁ,peS on the delta: Deep Open Water without Islands,

on swan residency time and origin of swans iSrapped Lake with Low-water Connections, and
needed. That information would require markingg,ackish Water.

swans from other areas on the Arctic Coastal Plain

and locating them on multiple surveys throughoutrransportation Corridof] Swans used a wide array

the fall-staging period. of habitats during the eight years of surveys in the
. _ Transportation Corridor; nests were found in 13 of

Transportation Corridor] We flew one complete he 18 habitats available (Table 19). Three habitats

staging survey (28 September) over th&yere preferred, and three were avoided. Thirty-one
Transportation Corridor in 1997 and observed ngests (33% of the total) occurred in preferred

swans. We surveyed portions of the area on 23 anghpjtats: Deep Open Water with Islands or
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Results and Discussion

Table 17. Habitat selection (pooled among years) by nesting Tundra Swans in the Delta survey area,
Colville River Delta, Alaska, 1992, 1993, and 1995-1997 (Johnson et al. 1997, this study).
See Appendix C3 for 1997 results.

Selection Monte

Area  No.of Use Availability Index Carlo
Habitat (km®  Nests (%) (%) (vlev's Ef Result8
Open Nearshore Water (marine) 10.46 0 0 1.9 -1.00 ns
Brackish Water 6.50 0 0 1.2 -1.00 ns
Tapped Lake w/Low-water Connection 21.42 2 1.3 3.9 -0.49 ns
Tapped Lake w/High-water Connection 20.36 3 2.0 3.7 -0.29 ns
Salt Marsh 16.35 8 5.4 3.0 0.29 ns
Tidal Flat 56.05 2 1.3 10.2 -0.77 avoid
Salt-killed Tundra 25.63 16 10.7 4.6 0.40 prefer
Deep Open Water w/o Islands 23.31 4 2.7 4.2 -0.22 ns
Deep Open Water w/lslands or Polygonized Margins 5.15 3 2.0 0.9 0.37 ns
Shallow Open Water w/o Islands 2.30 0 0 0.4 -1.00 ns
Shallow Open Water w/lslands or Polygonized Margins0.55 0 0 0.1 -1.00 ns
River or Stream 81.76 0 0 14.8 -1.00 avoid
Aquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 13.60 10 6.7 2.5 0.46 prefer
Aquatic Grass Marsh 1.37 2 1.3 0.2 0.69 ns
Young Basin Wetland Complex <0.01 0 0 <0.1 -1.00 ns
Old Basin Wetland Complex 0.01 0 0 <0.1 -1.00 ns
Nonpatterned Wet Meadow 41.92 21 14.1 7.6 0.30 prefer
Wet Sedge-Willow Meadow 102.36 61 40.9 18.6 0.38 prefer
Moist Sedge—Shrub Meadow 13.36 10 6.7 2.4 0.47 prefer
Moist Tussock Tundra 2.52 1 0.7 0.5 0.19 ns
Riverine or Upland Shrub 27.40 1 0.7 5.0 -0.76 avoid
Barrens (riverine, eolian, lacustrine) 78.90 5 3.4 14.3 -0.62 avoid
Artificial (water, fill, peat road) 0.02 0 0 <0.1 -1.00 ns
Total 551.29 149 100 100

lvlev's E = (use — availability/use + availability); calculated from groups.
P Significance calculated from 1,000 simulationstat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

Polygonized Margins, Aquatic Sedge Marsh, andPolygons) were absent or rare in the Transportation
Young Basin Wetland Complex. These preferredCorridor. Among the habitats that were preferred
habitats, however, composed only 6% of the area ian the delta and common in both areas, only Wet
the Transportation Corridor. The three avoidedsedge—Willow Meadow and Moist Sedge—Shrub
habitats—Moist Sedge—Shrub Meadow, MoistMeadow were used less than their availability in the
Tussock Tundra, and Deep Open Water withouTransportation Corridor. Moist Sedge—Shrub
Islands—together occupied 61% of the survey areMeadow occupied a large percentage of the
but contained only 28% of the nests. Transportation Corridor (25%), but contained a

Although swan nests were found in most of therelatively small percentage of the nests (11%). The
available habitats in the Transportation Corridor thatifference in selection for Wet Sedge—Willow
also were used on the delta, habitat preferences dideadow between the two areas may relate to its
not overlap between the two areas. Two of thalistribution: on the delta, this habitat is widespread
habitats preferred in the Transportation Corridor ar@and borders many of the waterbodies near which
either absent or rare on the delta (Aquatic Sedgewvans tend to nest, whereas in the Transportation
Marsh and Young Basin Wetland Complex).Corridor, it appears to occur in isolated patches,
Likewise, two habitats preferred on the delta (Saltwhich occupy a small proportion of the shorelines
killed Tundra and Aquatic Sedge with Deepof lakes (Figure 2).
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Results and Discussion

Table 18. Distance to the nearest waterbody of Tundra Swan nests detected on aerial and ground
surveys in the Delta and Transportation Corridor survey areas, Colville River Delta, Alaska,
1989-1993 and 1995-1997 (Johnson et al. 1997, this study).

Delta Transportation Corridor
Mean Mean
No.of Use Distancé No.of Use Distancé
Nearest Waterbody Habitat Nests (%) (km) Nests (%) (km)
Brackish Water 23 134 0.10 0 0 -
Tapped Lake w/Low-water Connection 27 15.7 0.09 0 0 -
Tapped Lake w/High-water Connection 18 10.5 0.09 0 0 -
Deep Open Water w/o Islands 48 27.9 0.09 20 21.1 0.05
Deep Open Water w/lslands or Polygonized Margins 12 7.0 0.05 14 14.7 0.01
Shallow Open Water w/o Islands 13 7.6 0.14 6 6.3 0.02
Shallow Open Water w/lslands or Polygonized Margins 2 1.2 0.04 11 11.6 0.05
River or Stream 18 10.5 0.14 0 0 -
Aquatic Sedge Marsh 0 0 - 6 6.3 <0.01
Aquatic Grass Marsh 11 6.4 0.05 4 4.2 0.08
Young Basin Wetland Complex 0 0 - 17 17.9 <0.01
Old Basin Wetland Complex 0 0 - 17 17.9 0.02
Total 172 100 0.10 95 100 0.03

®Distance to nearest waterbody was measured to waterk@d&Esha in size on the digital map and may not be as accurate
as measurements on the ground.

Swan nests in the Transportation Corridor wereequivalent to our Salt Marsh), and 36% of the nests
found close to waterbodies: the mean distance ¢¥ere<10 mfrom waterbodies. On the Canning delta,
nests to the nearest waterbody was 0.03 krd2% of 54 nests were <1 km from a coastal lagoon,
(Table 18). Deep Open Water without Islands wa$2% of the nests were in graminoid-marsh (probably
the nearest waterbody to most nests. Othegquivalent to Aquatic Grass and Sedge Marshes),
waterbody types that were closest to >10 nests wea@6% were in graminoid-shrub-water sedge (probably
Old Basin Wetland Complex, Young Basin Wetlandequivalent to our Wet SedgeWillow Meadow), and
Complex, Shallow Open Water with Islands or63% were<10 m from waterbodies.

Polygonized Margins and Deep Open Water with
Islands or Polygonized Margins. Brood-rearing

Tundra Swans breeding on the Canning angq 57 As was observed during nesting, Tundra
Kongakut river deltas in northeastern Alaska selected, .2 ns with broods used the majority of the habitats
marsh habitats and nested near either large lakes Qt the delta: broods occurred in 18 of 23 available

coastal lagoons (Monda et al. 1994). Because onlyapitats (Table 20). Four habitats were preferred,
seven habitats were classified for these deltas ang,q tnree were avoided. Forty broods occurred in
because the habitats differed in availability fromy, eferred habitats, and 11 broods occurred in avoided
those on the Colville Delta, the habitat use reportef{ypitats. Brood-rearing swans used waterbodies for
by Monda et al. (1994) was not directly comparablgq a4ing and escape habitat and preferred them to
with our findings. Similar to our comparison of SWanerestrial habitats. Swan broods preferred Brackish
nesting habitat on the Colville Delta andyqter, Tapped Lake with Low-water Connections,

Transportation Corridor, Monda et al. (1994) found, 4 poth Deep Open Water types, all of which
differences between their two study sites thajogether occupy 10% of the delta. The most broods
reflected differences in habitat availability. On the(16% of the total) were in Wet Sedge—Willow

Kongakut delta, 89% of the 36 nests were <1 kMqaqow, but it was not preferred because it occupies

from a coastal lagoon, 42% of the nests were in aredSe most area (19%) on the delta. Broods avoided
classified as saline graminoid-shrub (probably
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Table 19. Habitat selection (pooled among years) by nesting Tundra Swans in the Transportation
Corridor survey area, Colville River Delta, Alaska, 1989-1993 and 1995-1997 (Johnson et
al. 1997, this study). See Appendix C4 for 1997 results.

Selection Monte

Area  No. of Use Auvailability Index Carlo
Habitat (km®)  Nests (%) (%) (Ivlev's Ef Result§
Open Nearshore Water (marine) 0 - - 0 - -
Brackish Water 0 - - 0 - -
Tapped Lake w/Low-water Connection 0 - - 0 - -
Tapped Lake w/High-water Connection 0.10 0 0 <0.1 -1.00 ns
Salt Marsh 0 - - 0 - -
Tidal Flat 0 - - 0 - -
Salt-killed Tundra 0 - - 0 - -
Deep Open Water w/o Islands 30.76 3 3.2 9.0 -0.47 avoid
Deep Open Water w/lslands or Polygonized Margins 6.52 11 11.7 1.9 0.72 prefer
Shallow Open Water w/o Islands 10.84 4 4.3 3.2 0.15 ns
Shallow Open Water w/Islands or Polygonized Margins 7.37 4 4.3 2.1 0.33 ns
River or Stream 2.31 0 0 0.7 -1.00 ns
Aquatic Sedge Marsh 0.97 4 4.3 0.3 0.88 prefer
Aquatic Sedge w/Deep Polygons 0.03 0 0 <0.1 -1.00 ns
Aquatic Grass Marsh 0.65 1 1.1 0.2 0.70 ns
Young Basin Wetland Complex 14.23 16 17.0 4.1 0.61 prefer
Old Basin Wetland Complex 35.60 10 10.6 10.4 0.01 ns
Nonpatterned Wet Meadow 24.47 12 12.8 7.1 0.28 ns
Wet Sedge-Willow Meadow 19.87 3 3.2 5.8 -0.29 ns
Moist Sedge—Shrub Meadow 84.67 10 10.6 24.7 -0.40 avoid
Moist Tussock Tundra 94.62 13 13.8 27.6 -0.33 avoid
Riverine or Upland Shrub 7.74 3 3.2 2.3 0.17 ns
Barrens (riverine, eolian, lacustrine) 1.93 0 0 0.6 -1.00 ns
Artificial (water, fill, peat road) 0.47 0 0 0.1 -1.00 ns
Total 343.16 94 100 100

®lvlev's E = (use — availability/use + availability); calculated from groups.
P Significance calculated from 1,000 simulationsiat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

Tidal Flat, River or Stream, and Barrens, whichdistance of broods to a waterbody was 0.03 km. The
together compose 39% of the delta. largest number of broods (28) was near Tapped Lakes
The preference for salt-affected habitatswith Low-water Connections, and most of the
(Brackish Water and Tapped Lake with Low-waterremaining broods were near either Brackish Water
Connection) by brood-rearing swans may reflec{25 broods), Deep Open Water without Islands
either a seasonal change in distribution or habita23 broods), or Tapped Lake with High-water
preference, in that 37% of all swan broods on th€onnections (17 broods).
delta were in salt-affected habitats, compared with
only 19% of all nests. Swan broodg & 6.6 km;  Transportation Corridot] Unlike the delta, the
n = 111) were only slightly closer to the coast,Transportation Corridor contained little or no salt-
however, than were nestg (= 6.8 km;n = 149), affected habitat, resulting in differences in habitat
suggesting that swans select different habitats inse by swan broods. Swan broods used 13 of 18
these two seasons without actually moving towardhabitats available in the Transportation Corridor
the coast. (Table 22). Four habitats were preferred, and three
All swan broods were near (and oftenwere avoided. As on the delta, both types of Deep
swimming in) waterbodies, and most were associate@pen Water habitats were preferred, but two other
with saline waterbodies (Table 21). The mearhabitats, Aquatic Sedge Marsh and Aquatic Grass
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Table 20. Habitat selection (pooled among years) by Tundra Swans during brood-rearing in the Delta
survey area, Colville River Delta, Alaska, 1992, 1993, and 1995-1997 (Johnson et al. 1997,
this study). See Appendix C3 for 1997 results.

Selection Monte

Area  No. of Use Availability Index Carlo
Habitat (km®) Broods (%) (%) (Ivlev's E}f Result8
Open Nearshore Water (marine) 10.46 0 0 1.9 -1.00 ns
Brackish Water 6.50 8 7.2 1.2 0.72 prefer
Tapped Lake w/Low-water Connection 21.42 16 14.4 3.9 0.58 prefer
Tapped Lake w/High-water Connection 20.36 7 6.3 3.7 0.26 ns
Salt Marsh 16.35 7 6.3 3.0 0.36 ns
Tidal Flat 56.05 1 0.9 10.2 -0.84 avoid
Salt-killed Tundra 25.63 9 8.1 4.6 0.27 ns
Deep Open Water w/o Islands 23.31 11 9.9 4.2 0.40 prefer
Deep Open Water w/lslands or Polygonized Margins 5.15 5 4.5 0.9 0.66 prefer
Shallow Open Water w/o Islands 2.30 2 1.8 0.4 0.62 ns
Shallow Open Water w/lslands or Polygonized Margins0.55 1 0.9 0.1 0.80 ns
River or Stream 81.76 5 4.5 14.8 -0.53 avoid
Aquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 13.60 4 3.6 25 0.19 ns
Aquatic Grass Marsh 1.37 2 1.8 0.2 0.76 ns
Young Basin Wetland Complex <0.01 0 0 <0.1 -1.00 ns
Old Basin Wetland Complex 0.01 0 0 <0.1 -1.00 ns
Nonpatterned Wet Meadow 41.92 7 6.3 7.6 -0.09 ns
Wet Sedge—Willow Meadow 102.36 18 16.2 18.6 -0.07 ns
Moist Sedge—Shrub Meadow 13.36 1 0.9 2.4 -0.46 ns
Moist Tussock Tundra 2.52 0 0 0.5 -1.00 ns
Riverine or Upland Shrub 27.40 2 1.8 5.0 -0.47 ns
Barrens (riverine, eolian, lacustrine) 78.90 5 4.5 14.3 -0.52 avoid
Artificial (water, fill, peat road) 0.02 0 0 <0.1 -1.00 ns
Total 551.29 111 100 100

®lvlev's E = (use — availability/use + availability); calculated from groups.
®Significance calculated from 1,000 simulationstat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

Marsh, also were preferred. In contrast, swan broods Swan broods in northeastern Alaska used
avoided Old Basin Wetland Complex, Moist Sedge-different habitats as the brood-rearing season
Shrub Meadow, and Moist Tussock Tundra. Theserogressed (Monda et al. 1994). Early in the brood-
habitats occupied 63% of the Transportationrearing season on the Kongakut River delta, grazing
Corridor, whereas only 11% of the area was occupieith saline graminoid marsh and aquatic-marsh habitats
by preferred habitats. predominated. Later in the season, surface and sub-
Most broods (56; 67% of the total) were foundsurface foraging concentrated more in aquatic-marsh
in Deep Open Water types (43 in Deep Open Watdtabitat. Changes in habitat use and foraging methods
without Islands and 13 in Deep Open Water withmay be related to nutritive quality of different plants
Islands). No other preferred habitat was used bygr the ability of older, larger cygnets to feed on
more than four broods. submerged vegetation (e.g., pondweeds
The average distance of broods in thgPotamogetorspp.]) in deeper water.
Transportation Corridor to the nearest waterbody was ~ Spindler and Hall (1991) found swans feeding
0.01 km (Table 21). Sixty-six broods (78% of theon various species of submergent pondweddte
total) were nearest both types of Deep Open Watgkugust and September in brackish water
and nine broods (11% of the total) were nearest tenvironments of the Kobuk-Selawik Lowlands. On
both types of Shallow Open Water.
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Table 21. Mean distance to the nearest waterbody of Tundra Swan broods detected on aerial and
ground surveys in the Delta and Transportation Corridor survey areas, Colville River Delta,
Alaska, 1989-1993 and 1995-1997 (Johnson et al. 1997, this study).

Delta Transportation Corridor
Mean Mean
No.of Use Distancé No. of Use Distancé
Nearest Waterbody Habitat Broods (%) (km) Broods (%) (km)
Brackish Water 25 20.8 0.03 0 0 -
Tapped Lake w/Low-water Connection 28 23.3 0.02 0 0 -
Tapped Lake w/High-water Connection 17 14.2 0.04 0 0 -
Deep Open Water w/o Islands 23 19.2 0.02 51 60.0 0.01
Deep Open Water w/lslands or Polygonized Margins 6 5.0 0 15 17.6 0.01
Shallow Open Water w/o Islands 5 4.2 0.03 5 5.9 <0.01
Shallow Open Water w/lslands or Polygonized Margins 1 0.8 0 4 4.7 0.01
River or Stream 13 10.8 0.07 1 1.2 0.08
Aquatic Sedge Marsh 0 0 - 4 4.7 0
Aquatic Grass Marsh 2 1.7 0 2 24 0
Young Basin Wetland Complex 0 0 - 2 2.4 0
Old Basin Wetland Complex 0 0 - 1 1.2 0
Total 120 100 0.03 85 100 0.01

Distance to nearest waterbody was measured to waterbxu®Esha in size on the digital map and may not be as accurate
as measurements on the ground.

the Colville Delta, swans also favored pond weedrellow-billed Loons arrive on the delta just after the
during the brood-rearing and molting periodsfirst spring meltwater accumulates on the river
(Johnson and Herter 1989). Wilk (1988) describeshannels, usually during the last week of May (Rothe
spring-staging swans feeding on abundanetal. 1983), and use openings in rivers, tapped lakes,
pondweeds in tidally influenced habitat in theand in the sea ice before nesting lakes are available
Naknek River. Monda et al. (1994) also found thatn early June (North and Ryan 1988). Nest nitiation
pondweeds were an important component of the didtegins the second week of June, hatching occurs in
of swans on the Kongakut and Canning river deltagnid-July, and broods usually are raised in the nesting
pondweeds, along with another important food, alkaliake (Rothe et al. 1983); however, broods
grass Puccinellia phryganodgsgrow well in salt-  occasionally move to different lakes (North 1986).
affected environments. Although we did not collectNorth (1986) found most nests on the delta in what
data on the feeding habits of swans, the use of sale described as deep open lakes and deep lakes with
affected and aquatic-marsh habitats by broods argimergent grass.

fall-staging flocks on the Colville Delta and in the

Transportation Corridor suggests that some of thBISTRIBUTION AND ABUNDANCE
same plants are being sought in our study area.

Nesting
LOONS Deltal] During aerial surveys of the Colville Delta
in 1997, most Yellow-billed Loons (81%) and their
BACKGROUND nests (80%) were concentrated in the central part of

On the Arctic C | Plain of Alaska. Yell the delta, between the Elaktoveach and Sakoonang
n the Arctic Coastal Plain of Alaska, Yellow- oo he)g (Figure 14). The few birds and nests found

lt\)/lllle(zleo_ons nes_t E rlrr]nar:!lyhbetv\éeen _the ?ON'I(Ije andoutside this area were located in previously recorded
eade rivers, with the highest densities foun SOUtBreeding territories of Yellow-billed Loons (North

of Smith Bay (Brackney and King 1992). The 1986, Johnson et al. 1997). This pattern of use is

Colville D_elta also is an important nesting area fOI'consistent with the distribution of loons and nests
Yellow-billed Loons (North and Ryan 1988).
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Table 22. Habitat selection (pooled among years) by Tundra Swans during brood-rearing in the
Transportation Corridor survey area, Colville River Delta, Alaska, 1989-1993 and 1995—
1997 (Johnson et al. 1997, this study). See Appendix C4 for 1997 results.

Selection Monte

Area No.of Use Availability Index Carlo
Habitat (km®) Broods (%) (%) (vlev's Ef  Result8
Open Nearshore Water (marine) 0 - - 0 - -
Brackish Water 0 - - 0 - -
Tapped Lake w/Low-water Connection 0 - - 0 - -
Tapped Lake w/High-water Connection 0.10 0 0 <0.1 -1.00 ns
Salt Marsh 0 - - 0 - -
Tidal Flat 0 - - 0 - -
Salt-killed Tundra 0 - - 0 - -
Deep Open Water w/o Islands 30.76 43 51.2 9.0 0.70 prefer
Deep Open Water w/lslands or Polygonized Margins 6.52 13 155 1.9 0.78 prefer
Shallow Open Water w/o Islands 10.84 4 4.8 3.2 0.20 ns
Shallow Open Water w/lslands or Polygonized Margins 7.37 1 1.2 2.1 -0.29 ns
River or Stream 2.31 0 0 0.7 -1.00 ns
Aquatic Sedge Marsh 0.97 4 4.8 0.3 0.89 prefer
Aquatic Sedge w/Deep Polygons 0.03 0 0 <0.1 -1.00 ns
Aquatic Grass Marsh 0.65 2 2.4 0.2 0.85 prefer
Young Basin Wetland Complex 14.23 2 2.4 4.1 -0.27 ns
Old Basin Wetland Complex 35.60 1 1.2 10.4 -0.79 avoid
Nonpatterned Wet Meadow 24.47 2 2.4 7.1 -0.50 ns
Wet Sedge-Willow Meadow 19.87 2 2.4 5.8 -0.42 ns
Moist Sedge—Shrub Meadow 84.67 7 8.3 24.7 -0.50 avoid
Moist Tussock Tundra 94.62 2 2.4 27.6 -0.84 avoid
Riverine or Upland Shrub 7.74 1 1.2 2.3 -0.31 ns
Barrens (riverine, eolian, lacustrine) 1.93 0 0 0.6 -1.00 ns
Artificial (water, fill, peat road) 0.47 0 0 0.1 -1.00 ns
Total 343.16 84 100 100

lvlev's E = (use — availability/use + availability); calculated from groups.
® Significance calculated from 1,000 simulationsiat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

documented for the delta during aerial surveys in ake in the National Petroleum Reserve—Alaska
1993, 1995, and 1996 (Smith et al. 1994; Johnson @b.14 birds/krf Derkson et al. 1981) and the Alaktak
al. 1997), and during ground studies in 1981, 1983egion south of Smith Bay (0.16 birds/kmvcIntyre
and 1984 (Rothe et al. 1983, North 1986). 1990).

In 1997, we counted 48 Yellow-billed Loons In both 1997 and 1996, we revisited lakes where
on the aerial nesting survey, 14 of which wereye had seen Yellow-billed Loon pairs but did not
associated with 10 nests. Numbers of loons and nestid nests on the initial aerial survey. During these
in 1997 were similar to counts made in other yeargecond visits, we found an additional four nests in
when aerial surveys of the entire delta werej997 and an additional five nests in 1996 that either
conducted (1993, 1995, and 1996; Table 23). Thgad been missed or were initiated after the first
similarity among years in the distribution andsurvey (Table 23). In 1997, we also found a Yellow-
abundance (0.10 to 0.15 birdsAjrof Yellow-billed  pjlled Loon nesting west of the Nechelik Channel,
Loons and their nests suggests that the breedingst north of the Western Delta area, during a survey
population on the delta has been relatively stablgyr caribou (Figure 14). This area was not surveyed
during at least the past five years. Similar densitiefy previous years during our aerial surveys or by
have been reported for other Yellow-billed LoonNorth et al. (1984) in 1983 and 1984. Our highest
nesting areas on the North Slope of Alaska: Squargunt of 19 nests (which includes two nests assumed
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Results and Discussion

Table 23. Numbers and densities of loons and their nests counted on aerial surveys in the Delta and
Transportation Corridor survey areas, Colville River Delta, Alaska, 1992, 1993, and 1995—
1997 (Johnson et al. 1997, this study).

Yellow-billed Loon Pacific Looh  Red-throated Lodh
Number Number/krn Number Number
Area Year Birds Nests Birds Nests Birds Nests Birds Nests
Delta (324 krf)
1997 48 1014 015 0.03(0.0) 103 26 6 1
1996 46 12(17) 014 0.04(0.0%) 74 18 4 2
1995 39 11 0.12 0.03 62 10 11 0
1993 49 11 0.15 0.03 130 24 44 0
1997 12 2 0.10 0.02 5 3 2 0
Development Area (169 Kn
1997 29 6 (8) 0.17 0.04(0.08) 61 14 0 0
1996 30 8 (1D 0.18 0.05(0.0%) 59 13 1 0
1995 24 5 0.14 0.03 33 4 8 0
1993 28 7 0.17 0.04 81 17 12 0
1997 4 1 0.15 0.04 0 0 0 0
Facility Area (9 krf)
1997 2 0 0.22 0 2 0 0 0
1996 3 1 0.32 0.11 4 1 0 0
1995 2 1 0.22 0.11 0 0 0 0
1993 2 1 0.22 0.11 10 1 0 0
1992 - - - - - - - -
Outer Delt (155 knf)
1997 19 4 (6) 0.12 0.03(0.04) 42 12 6 1
1996 15 4 (6) 0.10 0.03(0.08) 15 5 3 2
1995 15 6 0.10 0.04 29 6 3 0
1993 21 4 0.14 0.03 49 7 32 0
1997 8 1 0.09 0.01 5 3 2 0
Transportation Corridor (343 l@r)n
1997 3 0 0.01 0 44 9 0 0
1996 5 0@ 001  0(<0.0D 31 14 0 0
1995 4 0 0.01 0 88 7 0 0
1993 0 0 0 0 140 10 7 0
1992 - - - - - - - -

®Densities of Pacific and Red-throated loons were not calculated because detectability differed from that of Yellow-billed
Loons and survey intensity varied among years.

®Number or density of nests found on initial survey and, in parentheses, cumulative number or density found after revisiting
locations where loons, but no nests, were seen.

°In 1992, three plots were sampled; 119 kvere surveyed on the Delta, 93 %were surveyed on the Outer Delta, 26°’km
were surveyed in the Development Area, and the Transportation Corridor and the Facility Area were not surveyed.

“Portion of the Outer Delta described as the Loon Outer Delta survey area in Figure 14.

®In 1995, the Transportation Corridor was 274 kmarea.
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Results and Discussion

from brood locations) for the delta occurred in 1996and 1995 were east of the Elaktoveach Channel.
and was similar to the 19 and 20 nests found durin@ther researchers on the delta in 1997 found a nest
intensive ground surveys in 1983 and 1984 geast of the Elaktoveach Channel in the same location
respectively (North and Ryan 1989). as one nest from 1995 (S. Earnst, unpubl. data).
In the Development Area, we countedDensities of Yellow-billed Loons on the Outer Delta
29 Yellow-billed Loons and 6 nests on the aeriaranged from 0.09 to 0.14 birds/kior all years of
nesting survey in 1997. Densities of both loons andur study. Nest densities were similar among years
their nests in the Development Area in 1992, 1993¢xcept for 1992, when only one nest was found in
and 1995-1997 varied little among years (Table 23pone of the two survey plots on the Outer Delta
The addition of the nests that we found during revisit§Table 23).
in 1996 and 1997 resulted in nests densities of 0.05 Our loon surveys focused on Yellow-billed
and 0.07 nests/kinrespectively. We found the Loons, which tend to nest on large lakes (>10 ha).
majority of nests in the north-central and northeaster@onsequently, the survey route flown did not provide
part of the Development Area (Figure 14). In 1992complete coverage of smaller waterbodies, which
we found one nest in our survey plot that was in thare frequented by Pacific and Red-throated loons.
northeastern part of the Development Area. Opportunistic counts of Pacific and Red-throated
In the Facility Area in 1997, we saw one pairloons reflect their general distribution among areas
of Yellow-billed Loons but found no nests during but are not indicative of the relative abundance of
the nesting survey conducted from a fixed-wingthese species (due to biases in species detectability)
aircraft. In previous years, we counted a similaior annual changes in abundance (because of annual
number of loons in the Facility Area during the variation in survey intensity) (Figure 15, Table 23).
nesting survey (Table 23). Five days after the aeridlherefore, we have not calculated densities for these
survey in 1997, we conducted an intensive helicoptemwo species.
survey of the Facility Area and found an adultona  Pacific and Red-throated loons are more
nest (Figure 10). We also found this nest during thdifficult to detect from aircraft than are Yellow-billed
ground survey. The nest was later judged to bkeoons because their smaller size and use of lakes
successful when young were seen nearby. In 198@jith emergent vegetation decrease their detectability
a nestwas found on the same lake (North et al. 1983)om aircraft. We flew the lake-to-lake survey pattern
and in 1996, a brood was seen on this lake, suggestidgring the nesting season at a higher intensity (i.e.,
that nesting occurred that year. In 1993, 1995, ansimaller lakes also were surveyed) in 1993 than in
1996, we found a Yellow-billed Loon nest on anotherl995-1997. This difference in survey intensity is
lake in the Facility Area, east of the Sakoonangeflected in the higher counts of Pacific and Red-
Channel (Figure 14). We did not see any loons othroated loons in 1993. Although our counts are not
find a nest on that lake during aerial or groundadjusted for differences in detectability among loon
surveys in 1997, although another ground crew foundpecies, Pacific Loons were the most abundant loon
a nest on that lake (S. Earnst, unpubl. data)n the delta during each year of study and nesting
Reoccupation of territories on the Colville Delta bywas most common in the western and central part of
the same Yellow-billed Loons was suspected byhe delta (Figure 15, Table 23). Summarizing ground
North and Ryan (1988) in 1983 and 1984, when mangurveys on the delta, Rothe et al. (1983) reported
pairs used the same nest bowl or nested in the sarsimilar findings and suggested that Pacific and Red-
vicinities during those years (North and Ryan 1989)throated loon densities on the Colville Delta were
The distribution and abundance of Yellow- comparable to other areas in the Arctic Coastal Plain.
billed Loons on the Outer Delta (i.e., Loon OuterDensity estimates from sample plots in 1981 were
Delta survey area, Figure 14) similar among yearsl.5 birds/km for Pacific Loons and 0.6 birds/Km
especially 1996 and 1997, when the locations of foufor Red-throated Loon (Rothe et al. 1983).
nests stayed the same. Most loons and nests foudmpared with these figures from the delta,
on aerial surveys in 1996 and 1997 were confined tBergman and Derksen (1977) found similar Pacific
the area between the Tamayayak and Elaktoveadtoon densities (1.6 birds/kdhbut higher Red-
channels (Figure 14). Two nest sites found in 199%roated Loon densities (1.2—1.6 birdsfkiauring
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Results and Discussion

five years of study at Storkersen Point, 70 km eastorth of the Transportation Corridor (Figure 14).
of the Colville Delta. Each of these nest locations had been used by
In 1996 and 1997, we surveyed the FacilityYellow-billed Loons during one of the previous years
Area (9 knd) and the surrounding vicinity intensively of study (Johnson et al. 1997).
during aerial and ground surveys and recorded nest  Pacific Loons and their nests were common in
locations for Pacific and Red-throated loonsthe Transportation Corridor in 1997, whereas Red-
(Figure 10). In 1997, we found six Pacific and fourthroated Loons were not seen on the aerial survey
Red-throated loon nests, up from four Pacific andFigure 15, Table 23). Survey intensity varied both
one Red-throated loon nests in 1996. Within themong years and between the delta and the
larger ground-search area (14%nm 1997, which  Transportation Corridor, therefore, we cannot
includes the Facility Area, we found 16 Pacific Looncompare the distribution and abundance of these loon
nests and 7 Red-throated Loon nests. Of the eigepecies among years within the Transportation
Pacific Loon nests that we revisited in 1997, weCorridor, nor can we compare between the delta and
determined that five nests hatched successfully arttie Transportation Corridor. In 1995-1997, we
three nests failed (62% success). Of the seven Resklectively surveyed large lakes in the Transportation
throated Loon nests we revisited, three nests wer@orridor and consequently, we undercounted these
successful, three were failed, and one had aspecies. In 1993, we included smaller lakes in the
unknown fate (43-50% success). aerial survey and recorded 3x as many Pacific Loons
In 1996, in a ground-search area of similar sizeas in 1997.
(17 knr?), we found 13 Pacific Loon nests and 2 Red-
throated Loon nests, although we assumed from thgrood-rearing

number of broods seen in that area that 4 more Refy, ., 1 gistribution of brood-rearing Yellow-

throa_ted Loor_l_nests were in the area. Th_e ne%ﬁlled Loons on the Colville Delta in 1997 was
density of Pacific and Red-throated loons in this areg: iiar to that during nesting (Figure 16). We

was 1.1 nests/kfrand 0.5 nests/iknrespectively, counted 65 adult Yellow-billed Loons and 5 broods

in 1997, and 0.8 nests/knand 0.4 nests/kin n the 1997 brood-rearing survey; all broods were

respectively, in 1996. Similar densities were reporte‘gssociated with nesting lakes located during the
by Bergman and Derksen (1977) for Pacific Loon esting survey. Most nesting lakes where we did

and Red-throated Loons at Storkersen _Pomt. In19 t find broods were still occupied by Yellow-billed
and 1995, we also conducted both aerial and grou Cgon pairs. Adults with young remain on or near

surveys of the Facility Area but not at the intensity, : g
of the 1996 and 1997 surveys. In 1993, we foun € nest Iak_e during broo_d rearing (North and Ryan
989), while non-nesting and failed breeders

one Pacific Loon nest on an aerial survey and_ "haintain their territories throughout the summer

t1h995’ we ;ound one Red-throated Loon nest durln%North and Ryan 1988). The density of Yellow-billed
€ ground survey. Loons on the delta during brood-rearing in 1995,

Transportation Corrido—During the 1997 aerial 1996, andb|1997 was nearly wice that in 19(192 an(;j
nesting survey, we counted three Yellow-billed_lg93 _(Ta e24). In 1995_199_7’ we conducte
Loons in the Transportation Corridor, all in |arge|nten3|ve surveys that used a helicopter, rather than

lakes in the western part of the corridor (Table 23)?‘_ fixed-wing aircraft, as t_he Survey platform; this
We saw a similar number of loons in the difference probably contributed to the higher bird

Transportation Corridor in 1995 and 1996, and mosgtount in those years. .
were seen in the same area as the birds in 1997 Brood density on the delta was relatively stable

(Figure 14). We saw no Yellow-billed Loons on theduring the five years of surveys, ranging from 0.01

aerial survey in 1993, and we did not survey thd® 0.03 broods/kf(Table 24). In 1993, 1996, and

Transportation Corridor in 1992. In 1996, we found1997' we counted five to seven broods. In 1992, we

a Yellow-billed Loon nest in the western part of thefound only one brood during surveys of our three

Transportation Corridor. That nest was the only nes"‘t""m_pIe plots. The rrr:ost productiv;: yegr fo(; bgloo_d-
we found in the Transportation Corridor during four€arnngwas 1995, when we counted 11 broods during

years of surveys. In 1997, we also found four nes@erial surveys. This total was similar to the number
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Results and Discussion

Table 24. Numbers and densities of loons and their broods counted on aerial surveys conducted by
fixed-wing aircraft in 1992 and 1993, and by helicopter in 1995-1997, in the Delta and
Transportation Corridor survey areas, Colville River Delta, Alaska (Johnson et al. 1997, this

study).
Yellow-billed Loon Pacific Loof Red-throated Lodh
Number Number/ki Number Number
Area Year Adults Broods Young Birds Broods Adults Broods Young Adults Broods Young
Delta (324 krf)
1997 65 5 8 0.20 0.02 153 15 17 24 5 6
1996 62 6 6 0.19 0.02 89 25 30 19 6 9
1995 49 11 15 0.15 0.03 182 34 40 49 7 9
1993 29 7 7 0.09 0.02 38 2 2 0 0 0
1992 11 1 1 0.09 0.01 21 6 6 21 0 0
Development Area (169 Kin
1997 38 4 7 0.23 0.02 91 12 14 19 5 6
1996 30 3 3 0.18 0.02 69 21 26 13 5 8
1995 25 4 6 0.15 0.02 90 12 14 5 1 1
1993 15 3 3 0.09 0.02 17 1 1 0 0 0
1992 8 0 0 030 O 10 1 1 7 0 0
Facility Area (9 km)
1997 4 1 2 0.44 0.11 2 0 0 2 1 2
1996 0 0 0 0 0 6 2 3 1 0 0
1995 0 0 0 0 0 2 1 2 0 0 0
1993 0 0 0 0 0 0 0 0 0 0 0
Outer Delt&155 knf)
1997 27 1 1 0.17 0.01 62 3 3 5 0 0
1996 32 3 3 0.21 0.02 20 4 4 6 1 1
1995 24 7 9 0.16 0.05 92 22 26 44 6 8
1993 14 4 4 0.09 0.03 21 1 1 0 0 0
1992 3 1 1 0.03 0.01 11 5 5 14 0 0
Transportation Corridor (343 l@l)n
1997 13 0 0 0.04 0 56 3 3 1 0 0
1996 3 0 0 0.01 0 42 11 14 0 0 0
1995 7 0 0 0.03 0 185 15 18 9 0 0
1993 5 0 0 0.01 0 0 0 0 0 0 0

®Densities of Pacific and Red-throated loons were not calculated because detectability differed from that of Yellow-
billed Loons and survey intensity varied among years.

®In 1992, three plots were sampled; 11 kere surveyed on the Delta, 93%were surveyed on the Outer Delta, 26°km
were surveyed in the Development Area, and the Transportation Corridor and the Facility Area were not surveyed.

¢ Portion of the Outer Delta described as the Loon Outer Delta survey area in Figure 14.

In 1995, the Transportation Corridor was 274 kmarea.
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Results and Discussion

of broods (12) found by North (1986, derived fromaircraft, the density of adults was about half that in
Table 10) during intensive ground surveys of thel995-1997, and in 1992, when we surveyed sample
deltain 1984. In both 1995 and 1997, we observegdlots, the density was about one-sixth that in
broods that contained >1 young. At the time of oul995-1997. Brood densities varied among our five
brood-rearing surveys, chicks were about 2 to §ears of study on the Outer Delta, regardless of the
weeks of age, based on estimated hatch dates frosurvey method. The density in 1997 (0.01 broods/
11 to 28 July (North and Ryan 1988). km?), however, was the lowest that we have recorded.

We counted 38 adult Yellow-billed Loons and The highest density of broods on the Outer Delta
4 broods in the Development Area during the 199Was recorded in 1995 (0.05 broodsfkmhen we
brood-rearing survey (Figure 16). In the years whegounted seven broods.
we surveyed the Development Area in its entirety, In 1997, we found Pacific and Red-throated
the density of Yellow-billed Loons increased fromloons and their broods throughout the Delta survey
1993 to 1997 (Table 24), but brood densitiesarea (Figure 18). The numbers of birds and broods
remained similar among years (0.02 brood$)km for both species were higher in the Development
The increase in adult density from 1993 to 199%rea than on the Outer Delta in 1996 and 1997
possibly was due to the change in the survey platforrfTable 24). These numbers, however, were not
from fixed-wing aircraft to helicopter. The decreaserepresentative of the actual number of Pacific and
in adult density from 1996 to 1997 was a result of &ked-throated loons with broods. These loon species
shift in use between years from the Outer Delta ta@an rear their young on smaller waterbodies than
the Development Area: loon densities of the entiré’ellow-billed Loons; because our survey did not
delta were similar in both years but differed withininclude all waterbodies, some broods were missed.
the two subareas. The highest density of loonMoreover, because our survey intensity for these
(0.30 birds/km) was based on the number of loonssmaller waterbodies varied among years and survey
seen in 1992 within a 26-Kmaurvey plot, which was coverage was never complete, we cannot compare
not representative of the entire Development Areannual abundance or calculate densities for these two
(169 kn¥). species.

During the aerial brood-rearing survey in the During combined aerial and ground surveys of
Facility Area in 1997, we saw two pairs of Yellow- the Facility Area in 1997, we did not find any Pacific
billed Loons, one with a brood of two young Loon broods in the Facility Area, although we did
(Figure 12). This year is the first time that we foundsee 9 broods and a total of 12 young in the larger
Yellow-billed Loons in the Facility Area during the ground-search area (27 knirigure 12). In 1996,
aerial brood-rearing survey (Table 24), although weve found 4 Pacific Loon broods and 6 young in the
have seen Yellow-billed Loons in previous years orf-acility Area, and 12 broods and 17 young in the
lakes intersected by the Facility Area boundary. Omground-search area for that year (1&knkor Red-
ground surveys, however, we saw Yellow-billedthroated Loons in 1997, we found two broods with
Loons in the Facility Area every year from 1995 totwo young each in the Facility Area and an additional
1997 (1997 locations in Figure 17). In 1996, wetwo broods with one young each in the larger ground-
found two broods during ground surveys; one wasearch area. In 1996, we counted three Red-throated
on the same lake as the 1997 brood, but outside &bon broods in the Facility Area and three additional
the Facility Area boundary, and another was on #&roods within the ground-search area; all broods had
nesting lake in the eastern part of the Facility Areaone young, except for one with two young. In 1995,
We found no broods in the Facility Area in 1993 orwe counted five Pacific Loons broods and no Red-
1995. throated broods on combined aerial and ground

On the Outer Delta, we counted 27 Yellow-surveys, and in 1993, we found one Pacific Loon
billed Loons and found 1 brood in 1997 (Figure 16)brood and one Red-throated Loon brood during a
The density of adults in 1997 was relatively similarground survey.
to 1995 and 1996, years when we also used a
helicopter as the survey platform (Table 24). In 1993Transportation Corridor—In 1997, we counted 13
when we surveyed the Outer Delta by fixed-wingadult Yellow-billed Loons during the aerial survey
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Results and Discussion

in the Transportation Corridor, but none had broods€?olygonized Margins, and Wet Sedge—Willow
We saw seven of the birds (as pairs and singles) iMeadow. Nests were built on peninsulas, shorelines,
the western part of the corridor and found theslands, or in emergent vegetation, of which the latter
remaining six in a flock in a large lake in the north-two could be classified as part of a waterbody at the
central part of the corridor. In other years when thecale of our habitat map. Wet Sedge—Willow
Transportation Corridor was surveyed (1993, 1995Vieadow was the habitat most frequently used for
1996), we counted from three to seven loons, noneesting (21 nests or 40% of all nests), and it was the
with broods, and all in similar locations to those inmost abundant habitat on the delta (25% of total
1997 (Table 24). During aerial surveys in 1992 andrea). A larger sample of nests (combined from aerial
1995-1997, we found one Yellow-billed Loon broodand ground surveys) confirmed the importance of
in each year north of the Transportation Corridor inVet Sedge—Willow Meadow; it was used 3.5 times
one of two nesting lakes near the East Channel a@fs frequently (46% of all nests) as any other habitat
the Colville River (Figure 15). (Table 26). Three habitats significantly avoided by
During the aerial brood-rearing survey in 1997 nesting Yellow-billed Loons—River or Stream,
we saw 56 adult Pacific Loons and 3 broods in th&®iverine or Upland Shrub, and Barrens—were
Transportation Corridor (Figure 18, Table 24). Thisunused and occupied a large portion of the delta (35%
count represents only the number that weof the total).
encountered opportunistically along our survey route  Because Yellow-billed Loons usually raise
and does not represent the total number using theoods on the lakes where they nest, forage in lakes
Transportation Corridor. Our survey route waswithin their territories, and use lakes for escape
similar to that in 1996, when we saw a similar numbehabitat, waterbodies adjacent to nest sites are
of Pacific Loons, but we counted more broods inprobably more important than the habitats on which
1996 than in 1997. In 1995, when we conducted athe nests actually are built. To evaluate which
intensive survey in the Transportation Corridorwaterbodies were used most commonly by Yellow-
during the brood-rearing season, we saw 185 adulttilled Loons during nesting, we measured the
Pacific Loons and 15 broods. Although the numbedistance from the nest to the nearest waterbody on
of broods was similar in 1995 and 1996, the numbethe digitized map and summarized the distance by
of adults was four times greater in 1995, and mayaterbody type (Table 26). Average distance to the
have included a large number of nonbreeding onearest waterbody habitat was 0.01 km (polygon
staging individuals. In 1993, no Pacific Loons wereponds were not mapped individually and, therefore,
seen during a cursory search of the Transportatioare not included as waterbodies). Nests were found
Corridor; the Transportation Corridor was notat similar distances to water during three other studies
surveyed in 1992. We rarely saw Red-throated Loonsn the Arctic Coastal Plain (Sage 1971, Sjolander
in the Transportation Corridor during the four yearsand Agren 1976, North and Ryan 1989). Nests found
of surveys: only nine in 1995 and one in 1997, nonduring our study occurred most commonly near Deep
of which had broods. Open Water without Islands (51% of all nests),
Tapped Lake with High-water Connection (27%),
HABITAT SELECTION and I_Deep Open Water with Islands or Polygonized
Margins (18%).

Nesting North (1986) found that similar waterbody

Delta—During four years of aerial surveys on thelYPeS were used by nesting Yellow-billed Loons on
delta (1993, 1995-1997), 53 Yellow-billed Loonthe Colville Delta in 1983 and 1984. Eleven (48%)
nests were found in 7 of 19 available habitat&f 23 nests occurred on Deégetophila lakes, 9
(Table 25). Habitat selection values for 1997 ard39%) were on Deep-Open lakes, and 1 (0.04%) each

reported in Appendix C5, and values for previougVere on ponds <0.5 ha, ponds 0.5-1.0 ha, and shallow
years were reported by Johnson et al. (1996, 19977:keS >1.0 ha with emergent sedge or grass. Deep
Three preferred habitats accounted for 35 (66%) dftkes as described by North (1986) include the two
the 53 nests: Tapped Lake with High-waterP€eP Open Water types and Tapped Lakes with

Connection, Deep Open Water with Islands OrHigh-water Connections that we have described.
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Table 25. Habitat selection (pooled among years) by nesting Yellow-billed Loons in the Delta
survey area, Colville River Delta, Alaska, 1993 and 1995-1997 (Johnson et al. 1997, this
study). See Appendix C5 for 1997 results.

Selection Monte

Area  No.of Use Availability Index Carlo
Habitat (km®)  Nests (%) (%)  (lvlev's Ef Result8
Open Nearshore Water (marine) 0 - - 0 - -
Brackish Water 1.22 0 0 0.4 -1.00 ns
Tapped Lake w/Low-water Connection 19.38 0 0 6.0 -1.00 ns
Tapped Lake w/High-water Connection 19.57 8 151 6.1 0.42 prefer
Salt Marsh 5.64 0 0 1.7 -1.00 ns
Tidal Flat 0.06 0 0 <0.1 -1.00 ns
Salt-killed Tundra 7.48 0 0 2.3 -1.00 ns
Deep Open Water w/o Islands 21.09 7 13.2 6.5 0.34 ns
Deep Open Water w/lslands or Polygonized Margins 3.58 6 11.3 1.1 0.82 prefer
Shallow Open Water w/o Islands 1.87 0 0 0.6 -1.00 ns
Shallow Open Water w/lslands or Polygonized Margins 0.40 0 0 0.1 -1.00 ns
River or Stream 38.33 0 0 11.9 -1.00 avoid
Aquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 10.00 5 9.4 3.1 0.51 ns
Aquatic Grass Marsh 1.20 1 1.9 0.4 0.65 ns
Young Basin Wetland Complex 0 - - 0 - -
Old Basin Wetland Complex 0 - - 0 - -
Nonpatterned Wet Meadow 29.78 5 9.4 9.2 0.01 ns
Wet Sedge—Willow Meadow 80.84 21 39.6 25.0 0.23 prefer
Moist Sedge—Shrub Meadow 9.10 0 0 2.8 -1.00 ns
Moist Tussock Tundra 0.01 0 0 <0.1 -1.00 ns
Riverine or Upland Shrub 22.61 0 0 7.0 -1.00 avoid
Barrens (riverine, eolian, lacustrine) 51.27 0 0 15.9 -1.00 avoid
Artificial (water, fill, peat road) 0 - - 0 - -
Total 323.42 53 100 100

lvlev's E = (use — availability/use + availability); calculated from groups.
P Significance calculated from 1,000 simulationsiat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

Although North and Ryan (1988) reported thatLoon nest in the Transportation Corridor in 1996.
Yellow-billed Loons did not nest on tapped lakes,That nest was in Nonpatterned Wet Meadow and was
they did not discriminate Tapped Lakes with High-located 0.02 km from Deep Open Water without
water Connections, which may appear to be untappddlands. Nests have not been found in the
because they commonly are connected to channéelsansportation Corridor during other survey years,
by low, vegetated areas that do not flood every yeaalthough nests were found north of this area
The small waterbodies where North (1986) foundFigure 14).

nests probably correspond to our Aquatic Sedge with

Deep Polygons, Shallow Open Water withoutBrood-rearing

Islands, and Aquatic Grass Marsh. Consistent Wmﬂ)elta—During aerial surveys in 1995-1997, we

our observations, North (1986) found that nests %fbund 22 Yellow-billed Loon broods in three habitats

small waterbodies (<10 ha) always were near . .
(<70 m) larger waterbodies. on the delta (Tapped Lake with High-water

Connection and both types of Deep Open Water), of
which only the two types of Deep Open Water were
preferred (Table 27). Deep Open Water without
Islands was used eight times as often as Deep Open

Transportation Corridor—In 1997, we did not find
any Yellow-billed Loon nests in the Transportation
Corridor. We did, however, find one Yellow-billed
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Results and Discussion

Table 26. Habitat use by nesting Yellow-billed Loons and distance to nearest waterbody based on aerial
and ground surveys in the Delta and Transportation Corridor survey area, Colville River
Delta, Alaska, 1992, 1993, and 1995-1997 (S. Earnst 1995-1997, unpubl. data; Johnson et al.
1997; this study).

Mean Distance

No. of Use to Waterbod¥
Habitat Nests (%) (km)
HABITAT USED
Tapped Lake w/High-water Connection 10 12.3
Deep Open Water w/o Islands 8 9.9
Deep Open Water w/lIslands or Polygonized Margins 9 111
Aquatic Sedge w/Deep Polygons 8 9.9
Aquatic Grass Marsh 1 1.2
Nonpatterned Wet Meadow 7 8.6
Wet Sedge—Willow Meadow 37 45.7
Moist Sedge—Shrub Meadow 1 1.2
Total 81 100
NEAREST WATERBODY HABITAT
Tapped Lake w/High-water Connection 22 27.2 <0.01
Deep Open Water w/o Islands 41 50.6 0.01
Deep Open Water w/lslands or Polygonized Margins 15 185 <0.01
Shallow Open Water w/o Islands 2 25 0.01
Aquatic Grass Marsh 1 1.2 0
Total 81 100 0.01

®Distance to nearest waterbody was measured to waterkx@dEsha in size on the digital map and may not be as accurate
as measurements on the ground.

Water with Islands or Polygonized Margins BRANT

(73% vs. 9% of all broods, respectively). No shallow

water hab?tats were used during brood-rearing. We§  ~ck GROUND

Sedge—Willow Meadow and Barrens, the two most

abundant habitats in the survey area, were the only ~ The Colville Delta is an important staging area

habitats avoided during brood-rearing on the deltdfor migrating Brant in early spring (Simpson et al.

The concurrence of habitats preferred during nesting982, Renken et al. 1983) and supports the largest

and brood_rearing reaffirms the importance of |arge(,30ncentrati0n of nesting Brant on the Arctic Coastal

deep waterbodies to breeding Yellow-billed Loons Plain of Alaska (Simpson et al. 1982, Renken et al.

North (1986) found that similar lake types were used 983, Rothe et al. 1983). Brant arrive on the delta

during brood-rearing in 1983 and 1984. Small lake&luring late May and early June, and nest initiation

(<13.4 ha) were not used during brood-rearing, bupegins as soon as suitable nesting habitat is available

coastal wetlands (probably equivalent to our TappetKiera 1979, Rothe et al. 1983). Most Brant nests

Lake with High-water Connection or Brackish (>*950; Martin and Nelson 1996) on the delta are

Water) were used by two broods (North 1986).  located within a colony or group of colonies
(hereafter, the Anachlik Colony-complex) consisting

Transportation Corridor—We found no broods of of at least nine islands centered around Anachlik

Yellow-billed Loons in the Transportation Corridor Island near the mouth of the East Channel (Simpson
during any year of survey. et al. 1982, Renken et al. 1983, Martin and Nelson

1996). Brant began nesting at the Anachlik Colony-
complex in the 1960s, nesting first on Anachlik
Island, but expanding to Char, Brant, and Eskimo
islands by the late 1970s—early 1980s (Martin and
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Table 27. Habitat selection (pooled among years) by Yellow-billed Loons during brood-rearing in the
Delta survey area, Colville River Delta, Alaska, 1995-1997 (Johnson et al. 1997, this study).
See Appendix C5 for 1997 results.

Selection Monte

Area No.of Use Availability Index Carlo
Habitat (km®) Broods (%) (%)  (lvlev's Ef Result8
Open Nearshore Water (marine) 0 - - 0 - -
Brackish Water 1.22 0 0 0.4 -1.00 ns
Tapped Lake w/Low-water Connection 19.38 0 0 6.0 -1.00 ns
Tapped Lake w/High-water Connection 19.57 4 18.2 6.1 0.50 ns
Salt Marsh 5.64 0 0 1.7 -1.00 ns
Tidal Flat 0.06 0 0 <0.1 -1.00 ns
Salt-killed Tundra 7.48 0 0 2.3 -1.00 ns
Deep Open Water w/o Islands 21.09 16 72.7 6.5 0.84 prefer
Deep Open Water w/lslands or Polygonized Margins 3.58 2 9.1 11 0.78 prefer
Shallow Open Water w/o Islands 1.87 0 0 0.6 -1.00 ns
Shallow Open Water w/lslands or Polygonized Margins 0.40 0 0 0.1 -1.00 ns
River or Stream 38.33 0 0 11.9 -1.00 ns
Aquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 10.00 0 0 3.1 -1.00 ns
Aquatic Grass Marsh 1.20 0 0 0.4 -1.00 ns
Young Basin Wetland Complex 0 - - 0 - -
Old Basin Wetland Complex 0 - - 0 - -
Nonpatterned Wet Meadow 29.78 0 0 9.2 -1.00 ns
Wet Sedge—-Willow Meadow 80.84 0 0 25.0 -1.00 avoid
Moist Sedge—Shrub Meadow 9.10 0 0 2.8 -1.00 ns
Moist Tussock Tundra 0.01 0 0 <0.1 -1.00 ns
Riverine or Upland Shrub 22.61 0 0 7.0 -1.00 ns
Barrens (riverine, eolian, lacustrine) 51.27 0 0 15.9 -1.00 avoid
Artificial (water, fill, peat road) 0 - - 0 - -
Total 323.42 22 100 100

lvlev's E = (use — availability/use + availability); calculated from groups.
P Significance calculated from 1,000 simulationstat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

Nelson 1996). These four islands remain the corghannel west to the Tingmeachsiovik River (Smith
of the colony-complex, but Brant now nest in limitedet al. 1994), outside of our study area.

numbers on at least five other islands. Additional The fall migration of Brant along the arctic

nesting locations for Brant are scattered across th&ast of Alaska usually begins in mid— to late August
delta, primarily in the northern half (Smith et al. (Johnson and Herter 1989). Major river deltas, such
1993, 1994; Johnson et al. 1996, 1997). as the Colville Delta, provide important resting and
After eggs hatch in early July, most Brantfeeding areas for Brant at that time (Johnson and
brood-rearing groups move from nesting areas tRichardson 1981). These fall-staging Brant tend to
salt marshes along the coast. A large percentag@e areas along the coast that are similar, but not

(>50%; J. Helmericks, pers. comm.) of brood-rearingimited, to those used by brood-rearing groups (Smith
groups from the Anachlik Colony-complex moveset al. 1994).

northeast towards Oliktok and Milne points

(Stickney et al. 1994, Anderson et al. 1997). Some
remain on Anachlik Island, and others move to the
area northwest of the East Channel (J. Helmericks,
pers. comm.). Brant from the smaller colonies
probably use salt marshes from the Elaktoveach
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DISTRIBUTION AND ABUNDANCE boundary (Figure 20); nest success was less than
20%. In both 1995 and 1996, only one nest was
found within the Facility Area.
Delta] During aerial and ground surveys of the In 1997, almost half (nine) of the Brant nesting
Delta survey area in 1997, we counted 92 Brant neslscations, excluding the Anachlik Colony-complex,
at 19 locations, excluding the Anachlik Colony-occurred on the Outer Delta (Figure 19). In previous
complex (Figure 19). We saw 552 Brant on the deltayears, we found Brant at two (1992) to seven (1993)
547 of which were counted during the aerial surveyolonies in this area. The distributional patterns that
and 5 of which were seen on the ground survey angle have observed in all years on the delta were
were affiliated with nests. Our count of nests wagonsistent with longer-term studies conducted
more than twice that seen in 1995 and 1996, and obetween the Colville and Kuparuk rivers that found
count of Brant was 5 times greater than that in 199fhat most%75%) Brant nest within 5 km of the coast
and 1996 (Table 28). In 1997, Brant occupied 11 ofStickney et al. 1994); the percentage on the Colville
19 nesting locations (consisting »1 nest each) Delta is >90% because of the size of the Anachlik
previously identified on the delta (excluding the Colony-complex.
Anachlik Colony-complex) and 8 new nesting
locations. Some of the new nesting locations wergransportation Corridof] Few Brant have been
within a few hundred meters of older locations andecorded nesting in the Transportation Corridor since
may represent a shifting of birds from previouswe began our survey (Figure 19). In 1997, we
nearby locations. Other nesting locations were atounted four Brant and three nests at one colony that
sites where adults were seen in previous years, butas used four out of five years; on another survey in
no nests were observed. The increase in the totghrly July, we counted seven nests at this colony.
number of nesting colonies in 1997 probablyOnly two nesting colonies are known in the corridor,
represents normal annual variation in nesting activitsnd another colony is located just outside of the
by Brant. eastern border. In previous years, we never found
The substantial increase in numbers of Brant4 nests at any location, so the July count was the
during nesting in 1997 may represent failed breedefiargest ever recorded during the study period for a
from the Anachlik Colony-complex or failed- or colony in the Transportation Corridor.
nonbreeders that migrated to the delta from other
areas such as the Kuparuk Oilfield or Howe Islandrood-rearing
in the Sagavanirktok River Delta. This latter colony

was disrupted by bear predation during incubatior) eltal] D_ata frqm b(.)t.h a multi-year bandlng st_udy
(Lynn Noel, LGL Alaska Research Associates in the neighboring oilfields and our surveys indicate

Anchorage, AK, pers. comm.). Tundra Swans als hat brood-rearing groups of Brant from the Colville

) . Ita disperse as far east as Beechey Point (Anderson
showed substantial increases in numbers recordedt )
et al. 1996, Martin and Nelson 1996), and as far west

during the nesting surveys (this report), including s the Tingmeachsiovik River (Smith et al. 1994).

some swans that were probably failed breeders fro&l. . .
. - ithin the Delta in 1997, we counted 422 Brant (254
the adjacent Kuparuk Oilfield (Anderson et al'adults/subadults and 168 goslings) at eight locations

1998a, this report). during a systematic survey for geese (Figure 21,

We recorded 10 Brant nesting locations in th : . .
Development Area during aerial and ground surve;sTable 29). The size of Brant flocks during rearing

. . i . ranged from 16 to 130 birds, and the mean percentage
in 1997, substantially greater than the 1-5 colonles]c goslings equaled 41% (range = 0-56% 8)

counted in previous years (Figure 19; Johnson et al o )
1997). One colony, which was used in each of thgomrﬁ]redntonjls _r52f/OBT E:evgousr\)/e;rsh the delt
previous four years, had no nests in 1997, althoug € number of Brant observed on fhe detta

. ring brood-rearing in 1997 was the third lowest
a new location a few hundred meters southwest ha : .
@unt since surveys were started by USFWS in 1988

e
at least seven nests. We found three Brant nesti :
locations (one nest apiece) in the Facility Area i%v ssbfo?g?}:&roggr:tl;ﬁ;;g;ythm;t?drzlvoigﬁ;n ii?;
1997, and four (one nest each) just outside its, . y b Previous y '

srhls low number reflected poor productivity at the

Nesting

Colville Wildlife Study 68



69

151°12'27"

70°30'28"

151°12'27"

S\

/’w"'”

JAlso 1 Canada
Goose nest,

70°11'40"

9 /i

1 Canada
Goose nest

Beaufort Sea

,_.
(2]
@ ULt HIPU

74

Nl@

ABR File:BRANNEST.PRJ, 02/04/98

7

O colony complex

70°30'28"

Years Occupied

7

Q

AN
\

. [l1996

ST Jree2
[ 1993
[ 1095

N 1097

Anachlik

3

b o

Q

Kuparuk
Oilfield

-

Transportation CorridorC”

N

1D

e

DS-2M
-— |

5

70°11'40"

\\9“54'45

X

149°54'45"

Apmis ajIIpIIM 3]1IAI0D

Figure 19. Distribution and nest counts of Brant colonies and Canada Goose nests located during aerial and ground subedigs in the
and Transportation Corridor survey areas, Colville River Delta, Alaska, 1992, 1993, and 1995-1997.

uoISSNISIJ pue SYNSay



Results and Discussion

Table 28.  Distribution and abundance of Brant and nests counted on aerial surveys in the Delta and
Transportation Corridor survey areas, Colville River Delta, Alaska, 1992, 1993, 1995-1997
(Johnson et al. 1997, this study). The Facility Area combines aerial and ground data.

No. of No. of No. of
Survey Area Year Locations Nests Adults
Delta 1997 14 87 547
1996 9 34 95
1995 6 19 72
1993 6 52 202
1992 2 8 297
Development Area 1997 5 12 4
1996 3 20 38
1995 1 7 18
1993 1 10 20
1992 1 5 10
Facility Area 1997 3 3 4
1996 1 1 1
1995 1 1 1
1993 0 0 0
1992 0 0 0
Outer Delta 1997 9 75 543
1996 6 14 57
1995 5 12 54
1993 5 42 182
1992 1 3 287
Transportation Corridor 1997 1 3 4
1996 1 4 10
1995 1 1 4
1993 2 5 30
1992 1 1 11
Anachlik Colony-complex in 1997 (J. Helmericks, In the Development Area in 1997, we saw one

pers. comm.). Aerial surveys in the Kuparuk Oilfieldsmall group of Brant (8 adults, 8 young); however,
also indicated that substantially fewer birds hadhe predominant pattern for most Brant is to rear their
moved from the Anachlik Colony-complex to brood-broods along the coast (Stickney and Ritchie 1996).
rearing areas between Oliktok and Milne pointsA study in the adjacent Kuparuk Oilfield found four
(ABR, unpubl. data). The number of Brantin brood-of six radio-tagged Brant that nested inland reared
rearing groups on the delta in 1997 was lower thatheir broods on inland lakes (Stickney 1997). These
the number (538 birds) in the adjacent regiorBrant were in small brood-rearing groups
between the Kuparuk River and Kalubik Creek,(<10 broods) and represented only a small percentage
which is another destination for brood-rearing groupsf total number of brood-rearing Brant in the oilfield.
from the large Anachlik Colony-complex. The

largest count of adults and goslings observed durin@ransportation Corridok] In the years when we
brood-rearing occurred in 1995, when 1,480 birdgonducted surveys in the Transportation Corridor,
were seen, and the lowest count occurred in 199%e saw no brood-rearing groups of Brant (Figure
when only 45 adults and no goslings were seen. ThzL). We also did not observe any Brant in this area
absence of goslings in 1992 was due, in part, tduring the systematic brood-rearing survey for geese
predation of the Anachlik Colony-complex by a bearin 1997. This area has none of the salt-adapted
(J. Helmericks, pers. comm.). vegetation that Brant prefer during brood-rearing.
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Results and Discussion

Table 29. Abundance, distribution and percent of goslings of Brant in brood-rearing groups during late
July-early August on the Colville River Delta, Alaska. Data for years prior to 1992 are from
Bayha et al. (1992); data for 1992, 1993, and 1995-1997 are from ABR (unpubl. data) and
this study.
East Channel to Elaktoveach Channel to Total No. of Percent

Year Elaktoveach Channel Nechelik Channel Birds Groups Goslings

1997 242 180 422 8 40

1996 490 503 993 7 52

1995 1,175 305 1,480 6 48

1993 590 130 720 5 52

1992 0 45 45 2 0

199F 410 100 510 No data No data

1990 433 195 628 No data No data

1988 70 103 173 No data No data

&Counts were an average of two surveys except in 1991, when one survey was conducted between the Elaktoveach and
Nechelik channels.

The small number of birds that do nest in this are80 not occur in this area during fall staging, most

may move to salt marshes between Kalubik Creelkely because this area lacks the salt-affected
and the Miluveach River. habitats that Brant use during this season.

Fall Staging HABITAT SELECTION

DeltalJ During fall staging in 1997, we saw 227 Brant primarily use coastal areas during nesting,
Brant in the 5 locations on the delta, and group SIZ&Srood-rearing, and fall staging (Figures 19, 21,
ranged from 20 to 80 birdsx(= 45 birds) ang 22). Although we have found small nesting
(Figure 22). The number of Brant counted on thegjonies or single nests in the Development Area
delta during this coastal survey in 1997 was lowegnq Transportation Corridor, surveys of these areas
than in 1996 (1,327 birds), 1995 (469 birds), an¢yaye peen intermittent and sample sizes were
1993 (355 birds), but was similar to that in 1992na4equate for an analysis of habitat selection (low
(200 birds). A systematic, delta-wide surveynymbers in these areas may result from a lack of
(50% coverage) for staging geese conducted one dayjitaple habitat). Therefore, we restricted our
prior to the coastal survey in 1997 recorded 387 Brangnalysis to those portions of the Outer Delta that we
at 15 locations. The difference in numbers betweegurveyed completely in 1992, 1993, and 1995-1997;
surveys could reflect differences in methodology, buty,e brood-rearing analysis included 1992, 1993,
more likely indicated variations in use (i.e., S0Me1 995, and 1996 (in 1997, we did not conduct a
groups seen during the systematic survey hagymparable coastal survey), but differed from the
departed the delta prior to the coastal survey).  analysis conducted the previous year in that the
We saw no Brant either in the Facility Area or,ymper of iterations performed during the Monte

Development Area during fall staging in 1997 c4ylg simulation was increased from 500 to 1,000.
(Figure 22). In 1996, we saw three groups in the

Development Area, and we saw one group just soUijesting

of the Facility Area in 1995. _ _ . .
Thirteen colonies (excluding the Anachlik

Transportation Corridof] In previous years, we Colony-complex) comprising 87 nests (maximal
have not seen Brant in the Transportation CorridofStimate among all years) have been used by nesting
during fall staging. The systematic staging surveyBrantin that part of the Outer Delta that was surveyed
conducted for all geese in 1997 confirmed that Braronsistently among years (Table 30). At those
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Results and Discussion

Table 30. Habitat selection by nesting Brant (based on the cumulative locations of colonies) in the
Outer Delta survey area, Colville River Delta, Alaska, 1993, and 1995-1997 (Johnson et al.
1997, this study).

Max. Selection Monte
Area Est. No.of Use Availability Index Carlo

Habitat (km? of Nests Colonies (%) (%) (Ivlev's Ef Resultd
Open Nearshore Water (marine) 10.46 0 0 0 4.2 -1.00 ns
Brackish Water 6.41 5 3 23.1 2.6 0.80 prefer
Tapped Lake w/Low-water Connection 5.54 0 0 0 2.2 -1.00 ns
Tapped Lake w/High-water Connection 2.20 0 0 0 0.9 -1.00 ns
Salt Marsh 13.11 10 2 154 5.2 0.48 ns
Tidal Flat 55.89 0 0 0 22.3 -1.00 ns
Salt-killed Tundra 2325 30 4 30.8 9.3 0.54 prefer
Deep Open Water w/o Islands 2.07 0 0 0 0.8 -1.00 ns
Deep Open Water w/lIslands or Polygonized Margins 264 10 1 7.7 1.1 0.76 ns
Shallow Open Water w/o Islands 0.70 0 0 0 0.3 -1.00 ns
Shallow Open Water w/lslands or Polygonized Margins  0.26 0 0 0 0.1 -1.00 ns
River or Stream 49.41 0 0 0 19.7 -1.00 ns
Aquatic Sedge Marsh 0 - - - 0 - -
Aquatic Sedge w/Deep Polygons 7.62 1 1 7.7 3.0 0.43 ns
Aquatic Grass Marsh 0.37 16 1 7.7 0.1 0.96 prefer
Young Basin Wetland Complex 0 - - - 0 - -
Old Basin Wetland Complex 0 - - - 0 - -
Nonpatterned Wet Meadow 15.33 0 0 0 6.1 -1.00 ns
Wet Sedge—Willow Meadow 1655 15 1 7.7 6.6 0.08 ns
Moist Sedge—Shrub Meadow 2.49 0 0 0 0.1 -1.00 ns
Moist Tussock Tundra 1.68 0 0 0 0.7 -1.00 ns
Riverine or Upland Shrub 1.25 0 0 0 0.5 -1.00 ns
Barrens (riverine, eolian, lacustrine) 32.99 0 0 0 13.2 -1.00 ns
Artificial (water, fill, peat road) 0.02 0 0 0 <0.1 -1.00 ns
Total 250.25 87 13 100 100

2lvlev’s E = (use — availability/use + availability); calculated for colony locations only.
P Significance calculated from 1,000 simulations at 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

colonies, nesting Brant used 7 of 21 availableand smaller proportions of Nonpatterned Wet
habitats, and 3 of those habitats—Brackish WateiMeadow, Moist Sedge—Shrub Meadow, Salt-killed
Salt-killed Tundra, and Aquatic Grass Marsh—wereTundra, Salt Marsh, Aquatic Sedge with Deep
preferred. No habitats were avoided. AlthoughPolygons, and both types of Deep and Shallow Water
Aquatic Grass Marsh was preferred, it contained onlyTable 31). No quantitative information is available
one colony with 16 nests. Brackish Water and Salten the location of nests in these habitats, so they
killed Tundra contained the most colonies (3 and 4vere not included in our selection analysis. Several
colonies, respectively), and Salt-killed Tundraislands that supported colonies (e.g., Plover, Swan,
contained more nests (30) than all other habitat@nd Turnstone islands) contain large proportions of
Basin Wetland Complexes, which typically areBarrens, but only on Brant Island, where the only
preferred by Brant elsewhere on the Arctic Coastabther habitat available is Tidal Flat, are Brant known
Plain (Stickney and Ritchie 1996), were not availablgo nest almost exclusively in Barrens. An unknown
in the Outer Delta survey area. proportion of the Brant on Char Island also nest in

The islands in the Anachlik Colony-complex, Barrens, but more nests in this colony are located in
which contain >950 nests, consist of large areas dhe adjacent Salt Marsh. The use of Barrens by Brant
Barrens (including partially vegetated areas), Wein the Anachlik Colony-complex is notable because
Sedge-Willow Meadow, and Tidal Flat (which Brant did not nest in this habitat elsewhere on the
periodically is flooded and not available for nesting),delta (Table 30).
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Table 31. Habitat availability for islands in the Anachlik Brant Colony-complex, Colville River Delta, Alaska. Brant nestewmed during P
ground searches in 1993 (Martin and Nelson 1996). The colonies at Seal Island and Snow Goose Lake were not in arefas classified
habitat. =

5

Availability (%) g

Anachlik Is. Brantls. Charls. Dunels. Eskimo Is.PloverIs. Swan Is. Turnstone Is. White-front Is. 8

Habitat (278 nests)(194 nests)128 nests)(29 nests) (103 nests)63 nests) (61 nests) (37 nests) (29 nests) §

Open Nearshore Water (marine) 0 0 0 0 0 0 0 0 0 S
Brackish Water 0 0.7 0 0 0 0 0.5 0 0

Tapped Lake w/Low-water Connection 0 0 0 0 0 0 0 0 0

Tapped Lake w/High-water Connection 0 0 0 0 0 0 0 0 6.4

Salt Marsh 0.3 0 3.9 0 0 15 8.3 11.9 0

Tidal Flat 145 96.1 88.9 0 0 0 0 0 0

Salt-killed Tundra 2.0 0 0 3.7 30.7 0 0 0 34

Deep Open Water w/o Islands 0 0 0 4.3 0 0 1.0 0 0.1

Deep Open Water w/lslands or Polygonized Margins 7.0 0 0 6.7 0 0 0 0 0.6

Shallow Open Water w/o Islands 1.1 0 0 0.7 0 0.2 0 0 0.2

Shallow Open Water w/lslands or Polygonized Margins 13 0 0 0.8 0 0 0 0 0.9

River or Stream 0 0 0 0 0 0 0 0 0

Aquatic Sedge Marsh 0 0 0 0 0 0 0 0 0

Aquatic Sedge w/Deep Polygons 6.1 0 0 8.8 0 0 0 0 7.1

Aquatic Grass Marsh 0 0 0 0 0 0 0 0 1.8

Young Basin Wetland Complex 0 0 0 0 0 0 0 0 0

Old Basin Wetland Complex 0 0 0 0 0 0 0 0 0

Nonpatterned Wet Meadow 32.3 0 0 14.4 0 0 7.8 0 9.8

Wet Sedge—Willow Meadow 20.4 0 0 324 0 0 0 0 52.7

Moist Sedge—Shrub Meadow 3.4 0 0 0 29.3 0 10.6 0 0

Moist Tussock Tundra 0 0 0 0 0 0 0 0 0

Riverine or Upland Shrub 1.0 0 0 2.3 0 0.9 0 3.3 0.1

Barrens (riverine, eolian, lacustrine) 10.1 3.2 7.3 25.9 40.0 97.4 71.8 84.8 16.9

Artificial (water, fill, peat road) 0.6 0 0 0 0 0 0 0 0

Total 100 100 100 100 100 100 100 100 100

Total area (krf) 4.0 2.4 1.0 4.4 0.5 1.2 1.4 0.9 3.0




Results and Discussion

Surveys of nesting Brant from Prudhoe Bay toin the Development Area in 1995-1997 (Table 32).
as far west as Kasegaluk Lagoon indicate that island3ver half of the nests were in either Deep Open
at the mouths of river deltas have supported largeater with Islands or Polygonized Margins (9 nests)
numbers of Brant than have mainland colonie®r in Shallow Open Water with Islands or
(Ritchie 1996; ABR, unpubl. data). In the oilfields Polygonized Margins (5 nests). Additional nests
in particular, the largest colonies (100-250 nestsivere in Aquatic Sedge with Deep Polygons,
are located on islands at the mouth of the Kuparuklonpatterned Wet Meadow, Salt Marsh, Tapped
River delta and on Howe and Duck islands, near theake with High-water Connection, and Wet Sedge—
mouth of the Sagavanirktok River delta. TheséNillow Meadow. The largest colony located during
islands tend to be isolated from the mainland duringround searches in 1995 (6 nests) straddled two
spring breakup, which provides some protection frontlifferent habitat types (Deep Open Water with
terrestrial predators such as arctic foxes and may bslands or Polygonized Margins and Aquatic Sedge
more important to nesting Brant than the specifiavith Deep Polygons). All nests except one were
habitats occupying the islands. Isolated barrietocated <1 m from permanent water. The nests were
islands also are used by Brant nesting in Kasegalukear lake habitats, which included Deep Open Water
Lagoon in northwestern Alaska (Divoky 1978, (both types; 67% of nests), Shallow Open Water with
Lehnhausen and Quinlan 1981, Ritchie 1996) antslands or Polygonized Margins (21%), and Tapped
those nesting off the coast of the oilfields on thd.akes (both types; 12%).

Niakuk Islands and other areas of the arctic coast
(Johnson and Herter 1989; Ritchie et al. 1990; ABRBrood-rearing

unpubl. data). These islands usually are composed During brood-rearing in 1993, 1995, and 1996,

of sand or gravel, with minimal vegetation, similar . . .

- . ' .we saw 28 groups of Brant in 9 different habitats,
o ;[he I?arrenls habitat used by Brantin the AnaChm§vith salt-affected habitats receiving the greatest use
colony-complex. (Table 33). Over all years, Brackish Water was used

We collected detailed information on the habita
of 24 individual nests located during ground searchesy the most Brant brood groups (seven) and was the

Table 32. Habitat use and nearest waterbody habitat of individual Brant nests located during ground
searches in the Development Area, Colville River Delta, Alaska, 1995-1997 (Johnson et al.
1997, this study).

No. of Use
Habitat Nests (%)
HABITAT USED
Tapped Lake w/High-water Connection 1 4.2
Salt Marsh 1 4.2
Deep Open Water w/lslands or Polygonized Margins 9 37.5
Shallow Open Water w/lslands or Polygonized Margins 5 20.8
Aquatic Sedge w/Deep Polygons 4 16.7
Nonpatterned Wet Meadow 2 8.3
Wet Sedge—Willow Meadow 2 8.3
Total 24 100

NEAREST WATERBODY HABITAT

Tapped Lake w/Low-water Connection 1 4.2
Tapped Lake w/High-water Connection 2 8.3
Deep Open Water w/o Islands 2 8.3
Deep Open Water w/lIslands or Polygonized Margins 14 58.3
Shallow Open Water w/lslands or Polygons 5 20.8
Total 24 100

#Nearest waterbody(0.25 ha in size) was measured from the digital map.
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Table 33. Habitat selection (pooled among years) by Brant brood-rearing groups in the Outer Delta
survey area, Colville River Delta, Alaska, 1993, 1995, and 1996 (Johnson et al. 1997).
No. of Selection Monte
Area Brood-rearing Use Availability  Index Carlo
Habitat (km®)  Groups (%) (%)  (Ivlev's E} Result§
Open Nearshore Water (marine) 10.46 4 14.3 4.8 0.50 ns
Brackish Water 6.29 7 25.0 2.9 0.79 prefer
Tapped Lake w/Low-water Connection 5.17 0 0 2.4 -1.00 ns
Tapped Lake w/High-water Connection 2.06 0 0 0.9 -1.00 ns
Salt Marsh 12.61 3 10.7 5.8 0.30 ns
Tidal Flat 55.89 4 14.3 25.5 -0.28 ns
Salt-killed Tundra 22.22 3 10.7 10.1 0.03 ns
Deep Open Water w/o Islands 0.69 0 0 0.3 -1.00 ns
Deep Open Water w/lslands or Polygonized Margins 1.78 0 0 0.8 -1.00 ns
Shallow Open Water w/o Islands 0.53 0 0 0.2 -1.00 ns
Shallow Open Water w/lslands or Polygonized Margins  0.20 0 0 0.1 -1.00 ns
River or Stream 43.15 2 7.1 19.7 -0.47 avoid
Aquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 6.40 1 3.6 2.9 0.10 ns
Aquatic Grass Marsh 0.19 0 0 0.1 -1.00 ns
Young Basin Wetland Complex 0 - - 0 - -
Old Basin Wetland Complex 0 - - 0 - -
Nonpatterned Wet Meadow 9.76 0 0 4.5 -1.00 ns
Wet Sedge—-Willow Meadow 9.33 1 3.6 4.3 -0.09 ns
Moist Sedge—Shrub Meadow 1.73 0 0 0.8 -1.00 ns
Moist Tussock Tundra 1.68 0 0 0.8 -1.00 ns
Riverine or Upland Shrub 0.81 0 0 0.4 -1.00 ns
Barrens (riverine, eolian, lacustrine) 28.08 3 10.7 12.8 -0.09 ns
Artificial (water, fill, peat road) 0.02 0 0 0 -1.00 ns
Total 219.06 28 100 100

lvlev’s E = (use — availability/use + availability); calculated for colony locations only.

P Significance calculated from 1,000 simulationstat 0.05; ns = not significant, prefer = significantly greater use than

availability, avoid = significantly less use than availability.

only preferred habitat on the delta. The other saltarea, we saw some groups just outside the survey
affected habitats used included Open Nearshorgoundaries and some groups during other surveys
Water, Salt Marsh, Salt-killed Tundra, and Tidal Flat(Figure 21). The habitats used by these additional
River or Stream was the only habitat that was usegroups (Table 34) were not appreciably different than

significantly less than its availability (i.e., avoided)

.those used by Brant seen on the coastal surveys in

Brood-rearing groups frequently moved into nearbythe Delta survey area (Table 33), and reaffirmed the
water when disturbed by our survey aircraft, so thémportance of salt-affected habitats and the coastal
use of waterbodies probably is the result of broodgone to Brant during the brood-rearing season.
moving from adjacent foraging habitat (most likely

Salt Marsh) as our aircraft approached. BroodGREATER WHITE-FRONTED GOOSE

rearing groups tended to be close to three types
waterbody habitats:

waterbody was 0.10 km.

In addition to the brood-rearing groups seen o

coastal surveys in previous years in the Delta surv

Colville Wildlife Study

of

Brackish Water (20 of 39BACKGROUND
groups), River or Stream (12 groups), and Open
Nearshore Water (7 groups) (Table 34). The mean
distance of brood-rearing groups to the neares?

The Colville Delta is a regionally important
esting area for White-fronted Geese (Rothe et al.
983). In the early 1980s, the USFWS recorded
mean densities during June of 6.28 bird¢/land
erl.S nests/kr) which are among the highest densities
tecorded for these geese and their nests on the Arctic
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Results and Discussion

Table 34. Habitat use by Brant and distance to nearest waterbody during brood-rearing in the Delta
survey area, Colville River Delta, Alaska, 1992, 1993, and 1995-1997 (Johnson et al. 1997,
this study). Brood-rearing groups were located during aerial surveys (coastal Brant surveys
in years previous to 1997 and the goose systematic survey in 1997) and include groups
located just outside the Delta survey area boundaries.

No. of Mean Distance

Brood-rearing Use to Waterbody
Habitat Groups (%) (km)
HABITAT USED
Open Nearshore Water (marine) 5 12.8 -
Brackish Water 11 28.2 -
Salt Marsh 3 7.7 -
Tidal Flat 4 10.3 -
Salt-killed Tundra 5 12.8 -
River or Stream 6 15.4 -
Aquatic Sedge w/Deep Polygons 1 2.6 -
Wet Sedge—Willow Meadow 1 2.6 -
Barrens (riverine, eolian, lacustrine) 3 7.7 -
Total 39 100
NEAREST WATERBODY HABITAT
Open Nearshore Water (marine) 7 18.0 0.01
Brackish Water 20 51.3 0.17
River or Stream 12 30.7 0.02
Total 39 100 0.10

®Distance to nearest waterbody was measured to watertxd®Esha in size on the digital map and may not be as accurate
as measurements on the ground.

Coastal Plain of Alaska (Simpson and Pogson 19821 nest, 2%). Within these habitats, most nests (84%)

Rothe et al. 1983, Simpson 1983). were on polygon ridges or small hummocks,
microsites similar to the nesting sites reported by
Simpson and Pogson (1982). Nests were <1-400 m
DISTRIBUTION AND ABUNDANCE (X =72.5 m) from the nearest permanent waterbody.
Nesting The average clutch size in 1997 was 3.8 eggs37
During ground surveys in 1997, we located 4éﬁests), similfar to the vall_Jes reported in other studie.s
White-fronted Goose nests (3.2 nests)km the on the COIV'"e_ DeIt'a (Simpson and Pogson 1982;
ground-search area that included the Facility Area%lmpson 1983; Smith et al. 1993, 1994; Johnson et
al. 1996, 1997). Of 44 nests that we revisited, 36

(Figure 23). The density of nests found was highey,.,, 0 . 0
than the density (2.0 nests/Rnrecorded in {82 %) were successful, 5 (11%) failed, and 3 (3%)

. . ad unknown fates.
approximately the same area in 1996 (Johnson et al. We found 25 White-fronted Goose nests

:ogrggt)hzrd :rltrgoosft tﬂgugéelt;h?sti:ﬁpséaeinpéegfusscl) 2.7 nests/krf) within the Facility Area boundary
b P 9S9%, 1997 (Figure 23), up from 13 nests

1982, Rothe et al. 1983, Simpson 1983). Most nes .5 nests/ki) in 1996 (Johnson et al. 1997). Nests

(36 of 45, 80%) found in 1997 were in Wet SG(]Ige_occurred in four of the six habitats noted previously;
Willow Meadow; other habitats used for nesting P y;

included Moist Sedge—Shrub Meadow (3 nests, 6% r;eég\(/aereontznfovL\J/r;?elrnV\l;It%nf;?;tr?ér;egrvgitl Mgﬁg‘;\g’
Nonpatterned Wet Meadow (4 nests, 11%), Aquatiﬁ‘vlarging P Y9
Sedge with Deep Polygons (2 nests, 4%), Deep Open '
Water with Islands or Polygonized Margins

(1 nest, 2%), and Riverine or Upland Shrub
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Figure 23. Nest locations of selected birds observed during ground surveys near the Facility Area, Colville River Deltigtélaska,
June 1997.
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Results and Discussion

Brood-rearing reflect poor productivity or the influx of adults from
r areas is uncertain.

. ._pthe
In 1997, we conducted a systematic aeriaf ) .
y During the aerial survey on the Outer Delta,

survey (50% coverage) to collect information on the . .
distribution and group sizes of brood-rearing an e recorded 1,642 White-fronted Geese in 29 groups

0 i
molting White-fronted Geese (Table 2). In 1996, 45% goslings). We saw no geese on the Western

we conducted the first systematic survey (25%Pelta in 1997, but saw 50-60 geese in both 1995

coverage), whereas in previous years, brood-rearin"gIOI 1996.
information for White-fronted Geese was collecte . . .
opportunistically during aerial surveys conducted fci;l'ransgogatlon _CorndoD W‘? S?IW 268 Wh'te_.
Brant and eiders. In 1997, we saw 2,394 White-rom.e eese in 5 groups in t e Transportation
fronted Geese in 45 groups in both the delta anﬁfmdor during an aerial survey in late Ju_ly 1997
Transportation Corridor, or almost twice the numbe |§1ure 24). Th? overall percentage of go;llngs was
seen in any other year (1,347 in 1995), am}.G/oforgrOl_Jps in the Transportatlon Sorrldor. The
substantially greater than in 1996, when we saw 55 umber of birds seen in 1997 was 50% greater than

16 groups n he same e, Group sz 109/ 1L O b Seen i 1950, oLt vy,
ranged between 9 and 225 individuals £ 53.2). goslings seen in 1997 was about a third of that seen

Deltal] On the systematic aerial survey in 1997, we" 1996 (47%), suggesting that productivity was poor

saw 2,126 White-fronted Geese in 40 groups on thd 1997.
delta (Figure 24). These groups generally wer
distributed throughout the study area and typicall
occurred in or near water, including Open NearshorBeltal] During fall staging in 1997, large numbers
Water, Brackish Water, Tapped Lakes (both typeshf White-fronted Geese, in groups that averaged <30
Deep Open Water (both types), and River or Streanirds, were distributed throughout the delta in a
Most groups (26 of 40 groups, 65%) were in eithewrariety of aquatic and terrestrial habitats (Figure 26).
Brackish Water or both types of Deep Open WatelThis pattern of staging distribution was different
Goslings composed 35% of the total number of birdfrom that seen in 1996, when these geese were
(743 of 2,126). concentrated around river channels and large lakes

During aerial surveys in the Development Area,jin fewer, but larger groups. White-fronted Geese
we counted 484 White-fronted Geese in 11 groupg]id not concentrate near the coast, as did Brant, and
none occurred within the Facility Area. However,were abundant inland in the Development Area. On
during ground surveys in the ground-search aretie systematic survey (50% coverage) for fall-staging
(27 kn?), we observed 152 White-fronted Geesegeese, we saw 1,732 birds in 49 groups on the delta
(36% goslings) in 21 groups, 3 of which were in then 1997; in contrast, we recorded 1,356 birds in 28
Facility Area (Figure 25). Inthe 1996 ground-searclgroups seen on a similar survey, but with 25%
area (18 kr¥), we saw 154 geese in 17 groups, 3 otoverage in 1996. Prior to 1996, we made
which were in the Facility Area. In 1995, we saw lobservations opportunistically during surveys for
group of 28 geese (75% goslings) during a grounébcal species (Figure 27). Hence, the level of effort
survey. Although the occurrence of White-fronteddevoted to sampling White-fronted Geese varied
Geese within the Facility Area was low in 1997, weamong years. Counts of fall-staging White-fronted
also recorded brood-rearing and molting group$eese seen on the delta during 1991, 1992, and 1995,
using lakes just outside the Facility Area duringwere 555, 1,807, and 491 geese, respectively
various incidental helicopter surveys there(Johnson et al. 1997). In addition, we saw 2,250
(Figure 25). The percentage of goslings seen duringeese on another survey in August 1992. Our data
both aerial and ground surveys in 1997 was smallare insufficient to determine whether this annual
than that seen in 1996 (55% during the aerial surveyariation in numbers was due to differences in survey
of the entire Delta, 57% during the ground survey itiming and intensity or to actual changes in
the Development Area). Whether these decreasedundance.

all Staging

81 Colville Wildlife Study



Apms ajiIpIIM 3]IIA10D

Z8

_ 70°3028"

70°3028"

N

151°12'27'
>
o

Facility
Area

151°12'27"

70°11'40"

km Beaufort Sea

Outer Delta

Brood and Molting Locations
1997 1996

\«9"54'45"

* Greater White-fronted Goose ®
+ Snow Goose ®
(] Canada Goose no data

o

P

Kuparuk
Oilfield

Transportation Corridor&J

!

T

ABR File:MIGOBR97.PRJ, 02/10/98

70°11'40"

~_f
®
*®
®
T
N N/
149°54'45'

Figure 24. Distribution of brood-rearing and molting groups of Greater White-fronted, and Snow, and Canada geese observed during
aerial surveys in the Delta and Transportation Corridor survey areas, Colville River Delta, Alaska, July 1996 and 1997.
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Figure 26. Distribution of fall-staging groups of Greater White-fronted, Snow, and Canada geese observed during aerialteerveys i

Delta and Transportation Corridor survey areas, Colville River Delta, Alaska, August 1996 and 1997.
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Results and Discussion

In the Development Area, we saw 12 groupsal. 1981; Simpson et al. 1982; R. J. King, USFWS,
containing 758 White-fronted Geese during the fallfairbanks, AK, pers. comm.). Today, three small
staging survey in 1997 (Figure 26). During a groundtolonies (26 t&=400 nests) are known from the
survey on 14 August, we saw 5 groups containingagavanirktok, Ikpikpuk, and Kukpowruk river
87 geese near, but not in, the Facility Area. In 1991deltas (Ritchie and Burgess 1993). In addition, small
1992, and 1995, we counted 194, 20, and 130 birdeaumbers of Snow Geese and a few nests have been
respectively, in the Development Area (Figure 27)recorded from the area between the Kuparuk QOilfield

Few White-fronted Geese occurred in theand Kasegaluk Lagoon (King 1970; Ritchie and
Facility Area during the five years that we recordedBurgess 1993; ABR, unpubl. data). Currently in
geese on staging surveys. No groups occurred idlaska, large numbers of Snow Geese occur during
this area in 1997. In 1996, we saw one group of 3&ll staging only in the Arctic National Wildlife
birds in the Facility Area and another group of 35Refuge (Johnson and Herter 1989).
was seen there in 1991 (Figure 27). No White-

Lr:)r;gegdSGeese were seen in the Facility Area in 1996ISTRIBUTION AND ABUNDANCE

On the Outer Delta, we saw 909 White-frontedNesting

Geese in 35 groups during the systematic fall-staging  ge,y nests have been found on the Colville Delta

survey in 1997 (Figure 26). In 1996, we saw 564y, 5y vear. In 1997, we found one nest on the Outer
geese on a systematic survey, and, in 1995, we sg¥p 13~ we found no Snow Goose nests on the
361 geese incidentally. The largest numbers WerB o\ville Delta in 1996, although we saw a few

seen in 1992, when we counted 1,787 and 2,250 »ered nests just west of the delta, near the mouth
White-fronted Geese incidentally on other SUrVeYSq¢ Fish Creek. In 1995 one Snow Goose nest was
In 1991, we saw 343 geese on the Outer Delta duringyep, 4y ring an aerial survey: in both 1993 and 1994,
a swan survey (ABR, unpubl. data). two nests were found each year during ground
searches (Johnson et al. 1996). All nests were

Transportation Corridot] During fall staging in <5 ym from the coast in the Outer Delta survey area.
1997, we saw 33 groups totaling 894 White-fronted

Geese du_ring a systgmatic survey in th%rood-rearing

Transportation Corridor (Figure 26). This total was

more than twice the number we recorded in 1996 ~ Small numbers of Snow Geese have been seen
(399 geese), when we had half the survey coveragél most years during brood-rearing surveys for
In 1995’ we recorded 0n|y one group of 30 bird@reater White-fronted Geese and Brant. In 1997,
during a swan survey in the same area. On aeri#f¢ saw three groups of brood-rearing Snow Geese
surveys for swans in 1988, 1990, and 1991, wéotaling 12 adults and 16 goslings, the largest number
counted 18-354 geese in the Transportation Corrid&f birds seen so far on the Delta (Figure 24). In both

(Johnson et al. 1996). 1995 and 1996, we saw only one group of Snow
Geese during the aerial surveys for brood-rearing
SNOW GOOSE geese (Figure 28); the group seen in 1995 was

without goslings. All brood-rearing groups were
seen on the Outer Delta. No Snow Geese were
BACKGROUND recorded during surveys in 1992 or 1993, however.
Early in this century, Snow Geese may have
nested commonly and gathered for molting andrall Staging

brood-rearing in widespread portions of the Arctic During late August 1997, we saw one group

Cogs_telll Plaind(A_ndeIrson 1913, Bﬁiley 19F"S’(6 birds) of Snow Geese on the systematic goose
Gabrielson and Lincoln 1959). In the past EWg rvey and four groups (37 birds) during the coastal
decades, however, only small numbers have nestey rvey the next day (Figure 26); all were seen on the

sporadically along th? Bea”f‘?” Sea coast, g(““ner‘”"”éuter Delta. We saw three Snow Geese in one group
west of the Sagavanirktok River Delta (Derksen ebn the Outer Delta in late August 1996, 20 on the
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Results and Discussion

Outer Delta and 12 in the Transportation Corridorearing/molting period (Figure 25). The only other
in 1995, and 6 were seen in the Transportatiogyear when Canada Geese were seen on the delta was
Corridor in 1991 (Figure 27). No Snow Geese werd 993, when a group of 30 was seen during a ground

seen during staging surveys in 1992 or 1993. survey on the Outer Delta.
CANADA GOOSE Fall Staging

During fall staging, Canada Geese occurred in
BACKGROUND large numbers and used coastal areas of the Outer

Several hundred Canada Geese nest along tIPeeIta more than other areas on the delta. In 1997,

banks and bluffs of the upper Colville River (KesselWe recorded 2,101 Canada Geese in 52 groups during

and Cade 1958). Priorto 1996, Canada Geese W(?%? systematic survey (50% coverage) for geese
not reported nesting either on the Colville Delta o igure 26). One day later, we recorded 1,932

in NPR-A. Canada Geese nest in scattered Iocatioﬁ:salnaOIa Geese in 46 groups during the coastal staging

on the Arctic Coastal Plain east of the Colville River>-' V&Y for Brant. These numbers were greater than

(Ritchie et al. 1991: ABR, unpubl. data) and'[hose observed in all other years, except 1992, when
commonly nest on islands in wetlands in the Prudho e counted 10,950 Canada Geese (Flgu_re 27). In
Bay area (Troy 1985, Murphy and Anderson 1993) 9%6’ the only other year a systematic survey
A major molting area for these geese is located ne 5% coverage) was conducted, we recorded 1,486

Teshekpuk Lake, west of the Colville Delta (Derksen anada Geese in 15 groups on the delta. In .other
et al. 1979). Although the Colville Delta has notYears, the numbers seen incidentally were less: 923

been identified as an important molting or brood-2irds in 1995, 825 birds in 1993, and 310 birds in
991. It is unclear what influences the annual

rearing area for Canada Geese, it is important during” > =" ..~ . )
g P ariability in numbers of Canada Geese and their

fall migration (Smith et al. 1994), when geese f the delta durina fall stagina. but fthi
traveling along the Beaufort Sea coast stop and feetp® ©' the delta during fall staging, but some ot this

(Johnson and Richardson 1981, Garner and ReynolMg\riability probably is an artifact of the intensity and
1986) ’ timing of aerial surveys.

In 1997, we saw only 1 group of 12 Canada
Geese in the Development Area (Figure 26) during
DISTRIBUTION AND ABUNDANCE the aerial survey, but we saw 2 groups of 195 birds
during a ground survey around the Facility Area on
14 August; one of these groups was in the Facility
In 1997, we found one Canada Goose nest Ofrea (Figure 17). We saw 3 groups containing 426
the Outer Delta near the Nechelik Channel and tW@eese in the Development Area in 1996 and 1 group
nests just west of the delta in NPR-A (Figure 19)of 75 birds in 1995 (Figure 27). The only other
At one of these locations in the NPR-A, we saw 1Qpservation of this species in the Development Area
Canada Goose nests in 1996, the first documentgghs in 1991, when 65 geese were seen, 30 of which
record of them nesting close to the delta or in thgccurred in the Facility Area (ABR, unpubl. data).
NPR-A (Johnson et al. 1997). However, local On the Outer Delta in 1997, we saw 2,089
residents have observed Canada Geese nesting in 88nada Geese in 51 groups (Figure 26). We saw
NPR-A at least since the 1980s (J. Helmericks, perg. 050 geese on the Outer Delta in 1996 and 245 geese
comm.). The nest found on the Outer Delta was thg, 1991. In 1993 and 1992, all Canada Geese seen
first record we have of a Canada Goose nest on th§, the delta were in the Outer Delta survey area

Nesting

delta. (Figure 27).
. No Canada Geese were seen in the Western
Brood-rearing Delta survey area during fall staging in 1997,

or subadults) in the Development Area during g\o staging groups of Canada Geese occurred in the

ground survey in mid-July, which is only the secondTfansportation Corridor in any year.
record of these geese on the delta during the brood-
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OTHER BIRDS number of birds (flying and non-flying combined)
at Alpine Pad 1 (103), followed by the Infield Road
BACKGROUND (85), the Airstrip (83), and Alpine Pad 2

(10; Table 35). The number of birds observed on
The Colville River Delta provides varied andthe ground appeared to be related to the size of the
productive habitats for many bird species for feedinggotprint: we counted most at Alpine Pad 1 (90),
breeding, molting, and staging (Seaman et al. 198he |argest footprint, and fewer at the Airstrip (58),
Meehan 1986). In spring, the early availability othe Infield Road (48), and Alpine Pad 2 (9). Of the
open water and snow-free areas attract many migrafife most abundant species seen on the ground at all
and breeding birds to the delta (Rothe et al. 1988jtes (Lapland Longspur, Semipalmated Sandpiper,
Meehan 1986). Diving ducks feed and loaf ofectoral Sandpiper, Red-necked Phalarope, and
flooded tapped lakes, and geese and dabbling duckgyannah Sparrow), only the passerine species were
use vegetated areas inundated by high water (Rot&en at each site. The high number of birds seen at
et al. 1983). Shorebirds, passerines, and ptarmigafpine Pad 1 was due to larger numbers of passerines
concentrate along river channels, and jaegers, gullgad shorebirds, particularly Semipalmated and
and terns feed in the nearshore marine waters of th@ctoral sandpipers and Red-necked Phalaropes.
outer delta (Rothe et al. 1983, Seaman et al. 198F)ying birds accounted for 27% of all the birds
Breeding birds can begin nesting 1-1.5 weeks earligicorded. The most common species seen flying

on the delta than at inland sites nearby, which aigere Pacific Loons, Parasitic Jaegers, Arctic Terns,
still frozen and snow-covered (Rothe et al. 1983bh0rebirds, passerines, and small flocks of

Egg-laying for all species occurs from early June t@aterfowl.

early July, and hatching occurs from late June through At all sites combined, we counted 23 species
late July. By August, nonbreeding waterfowl haveyn the ground and another 2 species flying; the
regained flight after the molt and form pre-migratorymajority of species at each site were seen on the
flocks. Waterfowl with broods remain in protectiveground (Table 35). Total numbers of species were
wetlands on the delta through August, until the youngimilar at Alpine Pad 1, the Infield Road, and the
are Capable of ﬂlght Shorebirds are attracted to thﬂrstrip_ At A|p|ne Pad 2, we saw 0n|y three species
salt marshes and tidal flats of the delta, particularl(yf birds (Savannah SparrOW, Lap|and Longspur’ and
during the post-breeding season in August, becaupgrasitic Jaeger), but that is where we counted the
of high invertebrate abundance and the large amoujleatest number of Savannah Sparrows. Shorebirds
of exposed shoreline at that time (Andres 1989). Thentributed the most to species diversity, and most
prolonged presence of open water on the delta durigg these species (9) occurred at Alpine Pad 1.
fall provides resources for late migrants and may bf/aterfowl were the second most diverse group of
critical to the survival of some juvenile Watel’bil’d%irds; the h|ghest number of species (f|ve) occurred

(Markon et al. 1982). at the Infield Road. The Infield Road traverses the
most habitats, including numerous small ponds and
DISTRIBUTION AND ABUNDANCE an Aquatic Grass Marsh, where we commonly saw

_ waterfowl. Waterfowl were not as common at the
We recorded the presence and location Qfiher three sites, which were predominantly drier
breeding bird species in the proposed footprint withiqgpitats such as Wet Sedge—Willow Meadow and
the Facility Area (Figure 23) by conducting anyoist Sedge—Shrub Meadow.
intensive ground survey on 25-26 June 1997.

Because this survey was conducted late in the nes“ﬂ%sting

period of shorebirds and passerines, we did not ) _ _ -

attempt to locate nests for these birds because the During nesting surveys in the Facility Area and
number found would have underestimated the actudfinity (Figure 23) in June 1997, we found nests of
number of nesting attempts. However, we did searé@ny bird species other than the focal species (see
for waterfowl and loon nests. During this surveyPrévious sections for focal species nests) (Table 36).
we recorded flying birds and birds on the groundVithin the Facility Area (9 kr), we found nests of
(non-flying) separately. We counted the greate§t@d-necked Grebe, Northern Pintail, Greater Scaup,
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Table 35. Numbers and locations of birds counted during the intensive breeding-bird survey of
proposed gravel footprints in the Facility Area of the Alpine Development, Colville River
Delta, Alaska, 25-26 June 1997. Sites are shown in Figure 23.
Airstrip Infield Road Alpine Pad 1 Alpine Pad 2 All Areas
(12.7 ha) (5.9 ha) (16.4 ha) (4.1 ha) (39.1 ha)
Non- Non- Non- Non- Non-
Species flying TotaF flying  TotaP flying  TotaF flying  TotalP flying  TotaP
Pacific Loon 0 2 2 4 0 0 0 0 2 6
Red-necked Grebe 0 0 2 2 0 0 0 0 2 2
Tundra Swan 0 0 1 1 0 1 0 0 1 2
Greater White-fronted Goose 0 3 2 18 2 2 0 0 4 23
Northern Pintail 0 0 7 20 0 1 0 0 7 21
Greater Scaup 0 4 0 2 0 0 0 0 0 6
Oldsquaw 1 1 2 2 0 0 0 0 3 3
Willow Ptarmigan 2 2 1 1 0 0 0 0 3 3
Sandhill Crane 0 0 2 2 0 0 0 0 2 2
Black-bellied Plover 1 1 0 0 1 1 0 0 2 2
American Golden Plover 1 1 0 0 1 1 0 0 2 2
Semipalmated Sandpiper 12 15 9 9 23 24 0 0 44 48
Pectoral Sandpiper 10 13 4 4 11 12 0 0 25 29
Dunlin 0 0 0 0 6 6 0 0 6 6
Stilt Sandpiper 1 1 0 0 2 2 0 0 3 3
Long-billed Dowitcher 0 1 1 1 1 1 0 0 2 3
Red-necked Phalarope 2 6 6 9 11 14 0 0 19 29
Red Phalarope 2 2 1 1 1 1 0 0 4 4
Parasitic Jaeger 1 1 1 0 1 0 1 1 4
Glaucous Gull 0 0 0 0 0 1 0 0 0 1
Arctic Tern 0 3 0 0 1 1 0 0 1 4
Yellow Wagtail 1 3 0 0 0 0 0 0 1 3
Savannah Sparrow 2 2 3 3 2 2 6 6 13 13
Lapland Longspur 22 22 5 5 27 29 3 3 57 59
Common Redpoll 0 0 0 0 1 3 0 0 1 3
Total birds 58 83 48 85 90 103 9 10 205 281
Total species 13 18 15 17 14 18 2 3 23 25

&Total includes non-flying and flying birds.

Oldsquaw, Willow Ptarmigan, Parasitic Jaeger, andbcations of nests differed among years. The Facility
Arctic Tern, as well as nests of shorebirds andirea also differed in location and size among these

songbirds.

In addition, we found nests of Rockhree years (see Figure 18 in Johnson et al. [1996]

Ptarmigan and Glaucous Gulls within that part ofand Figure 17 in Johnson et al. [1997] for 1995 and
the ground-search area surrounding the Facility Ared.996 boundaries, respectively). Our search was less
Because our nesting surveys were designed to locatgensive in 1995 than in subsequent years, so we
nests of large waterbirds (e.g., loons, grebes, analill not discuss the results of that year’s nest survey.
waterfowl), and because some habitats (e.g., Riveringll of the nests recorded in the 1996 Facility Area
or Upland Shrub) were searched less intensively thasso were located within the 1997 Facility Area
others, these nest counts should only be considerddundary (for 1996 locations, see Appendix D1).
an indication of the presence of the species in thé/e found 22 species nesting there in the 2 years
area and not an accurate estimate of their abundancembined; 14 (64%) of those species nested in each
Our ground-search area in 1997 overlappedgear (Table 36). In 1996 only, we found one nest
extensively with the ground-search areas in 1998ach of Green-winged Teal and Long-tailed Jaeger
(Johnson et al. 1996: Figure 18) and 1996n the Facility Area, and one of Northern Shoveler
(Figure 10). In all three years, we found nests oin the surrounding ground-search area. In 1997 only,
many of the same species, although numbers ande found nests of Red-necked Grebe, Greater Scaup,
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Table 36. Numbers of bird nests and broods of selected species found during ground surveys of the
Facility Area, Colville River Delta, Alaska, 1996 and 1997. Search area boundaries are
displayed in Figures 10 and 12.

Number of Nests Number of Broods
1996 1997 1998 1997
Facility = Ground- Facility = Ground- Facility = Ground- Facility Ground-
Area  Search Area Area  Search Area Area  Search Area Area Search Area
Species (8.6 kfy (17.1knf) (9.3 knf) (14.2 knf) (8.6 knf) (18 knf) (9.3knf) (27.2 knf)
Red-necked Grebe 0 0 2 3 0 2 0 1
Greater White-fronted Goose 13 35 25 45 3 17 2 16
Green-winged Teal 1 1 0 0 0 0 0 0
Northern Pintail 1 2 4 5 0 1 1 1
Northern Shoveler 0 1 0 0 0 0 0 0
Greater Scaup 0 0 1 2 0 0 2 4
Oldsquaw 4 7 6 9 1 6 0 1
Willow Ptarmigan 1 1 5 12 1 1 0 0
Rock Ptarmigan 0 0 0 1 0 0 0 0
Sandhill Crane 0 0 0 0 0 0 0 1
Black-bellied Plover 0 0 1 2 0 0 0 0
American Golden Plover 1 1 1 1 0 0 0 0
Bar-tailed Godwit 1 1 0 0 0 0 0 0
Semipalmated Sandpiper 16 27 8 16 1 1 1 1
Pectoral Sandpiper 6 6 2 2 0 0 0 0
Dunlin 2 3 1 2 0 0 0 0
Stilt Sandpiper 4 4 1 1 0 0 0 0
Long-billed Dowitcher 1 2 2 2 0 0 0 0
Common Snipe 0 0 1 1 0 0 0 0
Red-necked Phalarope 9 23 10 15 0 0 0 0
Red Phalarope 5 9 7 11 0 0 0 0
Parasitic Jaeger 1 1 1 1 0 1 0 0
Long-tailed Jaeger 1 1 0 0 0 0 0 0
Glaucous Gull 0 0 0 2 0 1 0 2
Sabine's Gull 0 1 0 0 0 0 0 0
Arctic Tern 0 0 3 5 1 2 1 2
Short-eared Owl 0 1 0 0 0 0 0 0
Savannah Sparrow 1 1 1 1 nodata no data no data no data
Lapland Longsptir nodata no data no data no data no data no data no data no data
Total nests or broods 68 128 82 139 7 32 7 29
Total species 17 20 19 21 5 9 5 9

2The boundaries of the Facility Area and search area in 1996 overlapped with, but differed from, those in 1997. SeenFigure 17 i
Johnson et al. (1997) for boundaries in 1996.

®apland Longspur nests and broods were numerous, but numbers of nests and broods found were not recorded.

and Arctic Tern in the Facility Area and a Rock We revisited nest sites of waterfowl! in July
Ptarmigan nest in the ground-search area (Figure 23)997 (after the hatch) to determine the fate of nests
We found 12 Willow Ptarmigan nests in 1997 in thein the ground-search area. Nests were determined
ground-search area, compared with one in 1996o be successful if egg membranes were detached
Notable for shorebirds was a Bar-tailed Godwit nestrom the eggshells. Using this technique, we could
found in 1996 and a Common Snipe nest found imletermine nest fate for most waterfowl species, but
1997, both within the respective Facility Areas. Innot for species such as ptarmigan, shorebirds, gulls,
1995, when a less-intensive ground search wasr Arctic Terns, whose eggshells and membranes
conducted, only White-fronted Goose nests wergarely are found after hatch. We also could not
found in the Facility Area, although nests of Northerndetermine the fate of nests on inaccessible islands,
Pintail, Oldsquaw, Glaucous Gull, Sabine’s Gull, andas was the case for three Red-necked Grebe nests.
Arctic Tern were found nearby. Of the 13 duck nests found during the nesting survey
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in the ground-search area, only one Northern Pintail997 (Table 36). Within the area searched
was successful, a success rate of 8%. During tteurrounding the Facility Area, we found additional
brood-rearing survey, we found three additionabroods of Red-necked Grebe, Greater Scaup,
nests: one active Northern Pintail nest and one faile@ldsquaw, Sandhill Crane, Glaucous Gull, and
and one successful Oldsquaw nest. One Arctic TerArctic Tern.
and two Glaucous Gull nests were considered In the Facility Area in 1996, we found one
successful, based on the presence of broods near thod each of Oldsquaw, Willow Ptarmigan, and
nest site. Arctic Tern (for 1996 locations see Appendix D2).
In 1995-1997, we collected observations ofOutside the Facility Area, but within the search area,
Red-necked Grebes during aerial surveys for focalve found broods of Red-necked Grebe, Northern
species because little is known about the bird'®intail, Oldsquaw, Parasitic Jaeger, Glaucous Gull,
presence on the Colville Delta. Red-necked Grebeasnd Arctic Tern. In 1995, we saw two scaup broods
are considered uncommon on the Arctic Coastah the Facility Area and two Oldsquaw broods in the
Plain (Brackney and King 1994), and Gerhardt eground-search area.
al. (1988) classified the species as a visitant In addition to the Red-necked Grebe brood
(“anonbreeding species without a definable seasonfdund near the Facility Area, we found three Red-
pattern”) to the delta. Prior to our discovery of anecked Grebe broods and four separate adults in the
nest in the southern part of the Development Areaouthern part of the Development Area during an
in 1996, the only other record, to our knowledge, oferial survey (Figure 28). One brood was on the
a Red-necked Grebe nesting in this area was a nestime lake as the Red-necked Grebe nest that we
found south of the delta, at the junction of the ltkillik found earlier in the season, and the other two broods
and Colville Rivers in 1949 (Nelson 1953). In 1997, were on a lake where we found a brood in 1996.
we found three Red-necked Grebe nests on a lal&gased on the number and location of nests and
that is partially within the Facility Area (Figure 23) broods that we found in 1997, we determined that at
and one nest in the southern part of the Developmelgast seven pairs of Red-necked Grebes nested on
Area. Other researchers on the delta reported findinfpe delta in 1997. In 1996, at least four pairs of
a Red-necked Grebe nest on the Outer Delta in 19ed-necked Grebes nested on the delta. We did not
(S. Earnst, pers. comm.). In 1996, we repeatedlfind any Red-necked Grebe nests or broods on the
saw up to three Red-necked Grebes in the Facilitglelta in 1995, but we did have four sightings of birds
Area on the same lake that supported the nests in the Development Area and Transportation
1997, but we did not find a nest on the lake thaCorridor.
year. Nests of Red-necked Grebes consist of a  During the brood-rearing period in July, many
floating vegetation mat and occur in lakes withnonbreeding waterfowl and failed breeders used
extensive amounts of emergent grasses or sedgesgas of the delta, particularly waterbodies, for
consequently, their nests may easily be overlookedeeding and refuge during molt. We did not conduct
These records suggest that the delta is at least pagecific surveys for non-focal waterfowl! (other than
of a breeding range expansion for this species. geese, beginning in 1996), but did record incidental
sightings during surveys for focal species
Brood-rearing (Figure 25). However, in 1997, we recorded
éocations of all broods and groups of nonbreeding
I3|Naterbirds near the Facility Area (Figure 25) during
ground and helicopter surveys in July. We saw
roups of Northern Pintail on lakes in the Facility
rea throughout July. On 16 July, we saw three large

- . roups in the Facility Area: one group of ~400 birds
and vicinity because we also used a helicopter tgnd two groups of ~100 birds each. We saw an

search large lakes adjacent to the Facility Aregtdditional 6 groups of Northern Pintail, ranging in

(Figure 29). In the Facility Area, we saw broods of™ ) .
Northern Pintail, Greater Scaup, and Arctic Tern i € from 19 to 35 birds, in the grour_ld-searc_h area
on the same day. We saw American Wigeon,

In 1997, we conducted two ground surveys, on
for eiders and one for loons, during brood-rearing i
the Facility Area and vicinity (Table 2). The ground-
search area was slightly larger for the brood-rearin
survey than for the nesting survey in the Facility Are
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Northern Shoveler, Greater Scaup, and Oldsquathe entire herd moves onto the coastal plain in
in smaller groups, ranging from 1 to 15 birds. Wesummer and into the Brooks Range and its northern
observed a group of 28 Arctic Terns feeding in thdoothills in winter (Cameron and Whitten 1979,
same area as two of the large groups of Norther@arruthers et al. 1987). Pregnant cows of the CAH
Pintails. Generally, Tapped Lakes (both typesHisperse widely across the coastal plain during
attracted the largest numbers of groups and speciezlving season, which begins in late May and ends
However, two notable lakes (lakes M9524 andn mid-June; peak calving typically occurs near the
M9525 [Moulton 1996: Figure 2]) contained groupsend of the first week of June (Curatolo and Reges
of 2100 Northern Pintail in their Aquatic Grass 1984, Whitten and Cameron 1985). The TLH calves
Marsh margins, which was generally where theand summers in a core area surrounding Teshekpuk

highest densities of ducks were seen. Lake, about 80 km west of the Colville Delta, and
disperses across the coastal plain in winter, traveling
Fall Staging south of the Brooks Range in some years (Silva 1985,

Carroll 1992, Philo et al. 1993).
The Colville Delta was not surveyed routinely
during the caribou calving season until our Colville

During aerial surveys for focal species, we
recorded sightings of fall-staging ducks
opportunistically in 1997 and in previous years

(Figure 27). In 1997, we saw small groups of Greatevrvnd“fe studies began in 1992; complete surveys of

Scaup (10-25 birds) on the Outer Delta and in th he Colville Delta and Transportation Corridor
Development Area and 2 groups of Oldsqua uring calving season were conducted in 1992 (Smith

(25 and 40 birds) in the Transportation Corridor. Inet al. 1993), 1993 (Smith et al. 1994), and 1995

August 1997, we saw two small groups of Northern(‘]OhnSon _et al. 1996). Except for parju_al (3.3%)
Pintails (16 and 20 birds) at a tapped lake in th overage in 1981 and one year (unspecified) in the

northern part of the Facility Area. In contrast, in 978-1980 period, calving surveys of the CAH by

1995 and 1996, we saw large groups of ducks bot DIF(_BHeng(_ad at ?/Lﬁfift of th% ECast ChannelzIQ%fSthe
on the delta and in the Transportation Corridor. | O\Q ed |vde£:( ! ezggg Sameron .
1996, we saw ~100 American Wigeon and ~50%aw €ad and L.ameron ). Survey coverage in

Northern Pintail feeding in three tapped lakes neacgelzvﬁ]rgiejsg]:iJ{ﬁgfgtzrg%ns gr?(;rfgéoiuvcggr;z(zh
the Facility Area and 2 groups of unidentified duckﬁ wer than in the Kuparuk Oilfield, which has been

(50 and 400 birds) at two tapped lakes on the Out%)e focus of intensive survey efforts (e.q., Cameron

Dela. In 1995, we sawlarge groups of Greater Scauf -y gge 'y 2w head and Cameron 1988). Similarly,

and unidentified ducks on the Outer Delta, Norther:past surveys of the TLH stopped at the western bank
Pintail in the Development Area, and Oldsquaw i f the Nechelik Channel (Reynolds 1982).

the Transportation Corridor. Because sightings i . .
P ghting By the calving season, caribou of the CAH

each year were incidental, they do not represenste arate into western and term ments. which
complete counts of the delta for fall-staging ducks. P ) and eastern segments, c
tend to remain on their respective sides of the

Sagavanirktok River and Prudhoe Bay Oilfield

CARIBOU throughout the summer (Lawhead and Curatolo
1984). The CAH caribou that occur on the Colville
BACKGROUND Delta in summer belong to the western segment of

The Colville Delta lies at the western edge ofth€ herd. _ _
the summer range of the Central Arctic Herd (CAH),  Caribou movements during midsummer are
of caribou, and at the eastern edge of the summéluenced predominantly by mosquitoesefles
range of the Teshekpuk Lake Herd (TLH). The CAHSPP-) and oestrid fliesHypoderma tarandiand
generally ranges between the Colville and Itkillik CEPhenemyia trompeWhite et al. 1975, Roby
rivers on the west and the Canning and Tamayariak?/8)- Mosquitoes typically emerge in abundance
rivers on the east (Cameron and Whitten 197d)€ar the coast by the end of June or beginning of
Lawhead and Curatolo 1984, Shideler 1986). Thduly, some (after their emergence inland), and persist
distribution of caribou varies seasonally, as virtually© the end of July. Mosquito activity is lowest at the
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coast due to low ambient air temperature ana 9% increase from the previous census in July 1995
elevated wind speeds near the Beaufort Sea (Whit@8,093 caribou), which was 23% lower than the
etal. 1975, Dau 1986), so caribou normally move t@receding count in July 1992 (23,444 caribou). The
the coast to escape mosquito harassment. Mosquitoerd grew at a high rate during the 1970s and early
harassed caribou will move coastward and upwindl980s (Whitten and Cameron 1983), but growth
but only as far as is necessary to reach insect-frestowed by the late 1980s (Cameron 1994). The TLH
habitat (Lawhead and Curatolo 1984, Dau 1986)also declined by 1995, but due to a difference in
When insect harassment declines or ceases dueprevious census dates, the magnitude of decline
low temperatures or windy weather, CAH cariboucannot be compared directly between the two herds.
move inland to the south or southwest (White et alThe most recent census of the TLH (July 1995)
1975, Lawhead and Curatolo 1984). CAH cariboutotaled 25,076 caribou (Bente 1996), down 9% from
generally remain within 30 km of the coastthe high count of 27,686 caribou in July 1993
throughout the mosquito season (Lawhead an{Machida 1994).
Curatolo 1984).

Harassment of caribou by oestrid flies typically
lasts from mid-July into August (Dau 1986). Fly- CALVING SEASON
harassed caribou use unvegetated and elevated sites, Snowmelt in the Colville-Kuparuk region
such as pingos, mud flats, river bars, gravel padgccurred ~1%—-2 weeks later than normal in 1997.
and roads, as relief habitat. By the beginning oExtensive snow cover remained during our surveys
August, CAH caribou begin to disperse southwar®n 1-3 June, a time when it normally has begun to
after mosquito harassment abates and coastal habigaglt into a patchy, complex pattern that confounds
becomes less important (Lawhead and Curatoleounts of caribou. During those surveys, snow cover
1984, Dau 1986). This inland dispersal continuesvas essentially 100% in the Kuparuk South survey
through September and into the breeding season (r@jea,=90% over most of the Colville Delta and
in October. Little use is made of the study area duringolville East survey areas (decreasing to as low as
the rut (Smith et al. 1994). 50-70% in windblown portions of the uplands along

Use of the Colville Delta by CAH caribou for the southern edge of Colville East) and 80-85% in
relief from insect harassment during midsummethe Kuparuk Field survey area. We did not encounter
monitored sporadically between 1983 and thdhe patchy snow cover typical of the intermediate
beginning of our studies (Lawhead and Curatolstages of snow melt until our second set of surveys
1984, Cameron et al. 1995). Use of the delta fot10-12 June). During those surveys, snow cover
insect relief has been greatest when insect harassméanged from 5% to 70% (mostly 20-60%) in different
occurred during periods of westerly winds (Camerorareas: Colville East, 5-40%; Kuparuk Field,
etal. 1989, Smith et al. 1993). The frequency of usé0—-70% and Kuparuk South, 5-40%. Snow cover
of the delta by radio-collared CAH caribou appearedvas disappearing rapidly by the end of our calving
to increase during the late 1980s (R. Camerorgurveys, averaging 5-10% by the time of our
ADFG, Fairbanks, AK, unpubl. data), when the herdccomposition counts on 13-15 June. Therefore, to
was increasing. In addition, telemetry surveys iradjust the counts from the second set of surveys, we
the 1990s demonstrated that some TLH cariboapplied a sightability correction factor (SCF = 1.88;
occasionally use the delta during periods of mosquitémith et al. 1994) to compensate for caribou
harassment (G. Carroll, ADFG, Barrow, AK, pers.obscured by patchy snow (20-70% cover). The
comm.). The extent of contact and exchange ofontrast in timing of snowmelt between 1996 and
individuals between these two herds has not beet®97 was striking; the early timing of melt in 1996
quantified, but a small amount of interchange ofand the late timing in 1997 are at the extreme ends
collared caribou has occurred (G. Carroll, persof the range we have observed since 1983.
comm.).

The most recent photographic census of the
CAH (19-20 July 1997) resulted in a count of 19,730
caribou (ADFG, unpubl. data). This count represents
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Delta Area (1.3 caribou/kr®). After applying the sightability
correction factor, the adjusted estimates were 2,821—
§12 large caribou in Colville East and 1,022 — 298
n Kuparuk South. Similar adjustments could not
e computed for calves due to the lack of a suitable
correction factor (Smith et al. 1994). However, if
We adjusted densities of large caribou are combined
with the observed densities of calves, the minimal
%ensities would be 2.6 and 2.1 caribouwfkmthe
olville East and Kuparuk South areas, respectively.
g the adjacent Kuparuk Field survey area (Lawhead

al. 1998) on 11 June, the observed caribou density
:

We saw no caribou on the Colville Delta during
either set of surveys in the 1997 calving seaso
(Figures 30-33, Table 37). On 1 June, no caribo
were seen on transects in the entire Colville Delt
survey area (637 ki nor were any seen during the
eider pre-nesting surveys in mid-June. This deart
of caribou on the Colville Delta during calving is
consistent with the pattern observed in all previou
surveys. Few adults and virtually no calves wer

calving seasons (Smith et al. 1993, 1994; Johnso 15 caribourkr?) and minimal adjusted density

etal. 1996, 1997). Two transect surveys of portion : :
of the Colville Delta during 1979-1981 also found .25 caribou/krf) were an order of magnitude lower

few caribou; instead, most of the small numberfoun&h?n. n C(_)CIIVHIE East anc(zlj Kut?]a“ék ls.ﬁmg' ![\/Ios(;
in this general area (0-12 caribou on each of %avmg evidently occurred in the Lolvilie East an

transects) occurred more than 16 km inland (Whitte uparuk South areas, where the density of calves

and Cameron 1985). Whitten and cameror" the second survey (0.5 and 0.4 calved/km

suggested that the low numbers of caribou on th,EfSp;Ctlveli) ;xlc(jeeded the total caribou density in
Colville Delta during calving probably reflected € vuparuk Field area.

: : . : o Comparison with previous years (Smith et al.
avoidance of flooding during spring breakup; this .
suggestion is plausible, given the large volume 0}993’ 1994; Johnson etal. 1996, 1997) shows a sharp

runoff in the channels of the Colville River during ﬁ]efrrgisui:/gthzrgzzli:irgg?e rs?r?ig gigfgfsseo\fvzrgsg
calving. In addition, we suggest that the low y :

availability of tussock tundra—the habitat type mos{?_”ma”ly to low numbers in the Kuparuk South area.

preferred by cow caribou during calving (Kuropat otal density has been lower but more consistent in

and Bryant 1980)—may contribute to the low densityCOIVIIIe East than in Kuparuk South; the 1997

: . density for the former area fell within the range
of caribou on the delta at that time of year. (1.5-2.4 caribou/kf) observed in 1992-93 and

1995-1996. In contrast, the total density of 7.3
caribou/knt in Kuparuk South in 1996 was the
In marked contrast to the absence of caribotighest recorded in our studies, up from the previous
from the Colville Delta, we found relatively large high of 5.1 caribou/k@in that area in 1995. Peak
numbers of caribou east of the delta in 199@ensities in 1997 were only about half as high as the
(Table 37). Caribou were most concentrated in th@995-1996 peaks. Whitten and Cameron (1985: 36)
eastern portion of the Colville East survey area andelated the distribution of calving by CAH caribou
to a lesser extent, in the Kuparuk South survey are@ the timing of snowmelt and extent of flooding,
(Figures 30-33). Counts from the first surveystating that “early snowmelt and dry conditions
(1-3 June) were extrapolated to population estimata@gsulted in greater numbers of caribou near the
of 555 + 76 caribou in Colville East and 286 + 55coast.” Our survey results for 1996 and 1997 support
caribou in Kuparuk South; the corresponding densityhis generalization. The lower densities of caribou
estimates were 0.4 and 0.5 cariboluk@spectively. in our survey areas in 1997 imply that a greater
Early June counts did not need to be adjusted fqsroportion of calving by the western segment of the
sightability because snow cover was uniform. CAH occurred south of 70° N latitude (the southern
By 10-12 June, total caribou numbers andoundary of our surveys) than in other recent years.
density had increased in both the Colville East and  The estimated number of caribou present during
Kuparuk South areas: the unadjusted estimates wefige calving season in our survey areas has represented
2,150 * 292 caribou for Colville East (1.6 caribou/~25-50% of the total CAH in recent years. In 1997,
km?) and 765 + 107 caribou for Kuparuk Southour combined estimates for all four survey areas

East of the Colville River
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Figure 30. Distribution and density of caribou (adults and calves) in the Colville and Kuparuk survey
areas, 1-3 June 1997. Dots represent centers of transect segments<8.8 km) in
which caribou were observed.
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Figure 31. Distribution and density of calf caribou in the Colville and Kuparuk survey areas, 1-3 June

1997. Dots represent centers of transect segments (3x2kK8rkm) in which caribou were
observed.
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Figure 32. Distribution and density of caribou (adults and calves) in the Colville and Kuparuk survey
areas, 10-12 June 1997. Dots represent centers of transect segmentsx(3.2 km) in
which caribou were observed.
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Figure 33. Distribution and density of calf caribou in the Colville and Kuparuk survey areas, 10-12 June
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observed.
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Table 37. Counts and population estimates of caribou (£ 80% confidence interval [CI]) during the
calving season in the Colville and Kuparuk survey areas, Alaska, 1997. The adjusted
population estimate was calculated by multiplying the population estimate (large caribou
only) by a sightability correction factor (SCF = 1.88; Smith et al. 1994) on dates when
caribou were obscured by patchy snow (20—70% cover).

Adjusted
Population
Population Estimafe Estimate
Suﬁ\:gf/le j__ Counts /'A\I'?;gdl Total Calves Large Caribdu
Survey Ared Date (km®)  Totaf Calves (km’) No. =*ClI No. =+CI No. +ClI
Colville Delta 1 June 142 0 0 636 0 - 0 - - -
12-20 June 636 0 0 636 0 - 0 - 0 -
Colville East 1-2 June 685 279 30 1,362 555 76 60 12 - -
10-12 June 664 1,081 325 1,321 2,150 292 646 106 2,821 812
Kuparuk South 2 June 301 144 21 599 286 55 42 12 -
12 June 301 385 111 599 765 107 221 37 1,022 298
Kuparuk Field 3 June 554 205 16 1,137 421 54 33 9 - -
11 June 554 83 21 1,137 170 44 43 17 239 84

®Refer to Figure 30 for locations.

® Area of transect segments that were surveyed.

°Total = cows + calves + yearlings + bulls.

4Total area within the boundaries of the survey area.

€Count of caribou expanded to the total area.

" Large caribou = cows + yearlings + bulls (SCF for calves not available).

totaled ~5,500-5,800 caribou (including sightabilityedge of the Kuparuk Oilfield has become
adjustments) in mid-June. This total representscreasingly important for calving by the western
slightly less than 30% of the July 1997 count ofsegment of the CAH (Smith and Cameron 1992;
19,730 caribou for the CAH. In 1996, our total wasCameron and Ver Hoef 1996). The pattern seen in
9,482 caribou, or 52% of the estimated 1995 herd993 and 1995-1997, when the highest densities
size of 18,093 caribou. In 1995, the total numbebccurred south and west of the Kuparuk Oilfield and
estimated in 3 of the 4 survey areas (no Kuparukast of the Colville River, indicates that the area of
Field survey was done that year) was 4,828 caribomost concentrated calving has shifted southwest of
(27% of the 1995 herd size); the comparable figur¢he Kuparuk—Milne concentration area.
in those three areas for 1996 was 7,024 caribou (39% The southwestern shift in the distribution of
of the 1995 herd size). most concentrated calving activity does not mean
From 1978 (when systematic surveys begandhat caribou have abandoned the traditional
to 1987, calving by the CAH tended to beKuparuk—Milne calving area, however. Although
concentrated in two general locations: between thine relatively low number of caribou (estimated at
Colville and the Kuparuk rivers west of Prudhoe Bayl70—421 caribou) using the Kuparuk Field area in
(the “Kuparuk—Milne concentration area” in the early to mid-June 1997 was consistent with the trend
vicinity of the Kuparuk and Milne Point oilfields) of lower numbers there since the late 1980s, the
and between the Shaviovik and Canning rivers eastumber using the area varies greatly among years.
of Prudhoe Bay (Lawhead and Curatolo 1984For instance, a large number of caribou used the
Whitten and Cameron 1985, Lawhead and Cameroiduparuk Field survey area during the 1996 calving
1988, Cameron et al. 1992). Since then, howevegeason (estimated at 2,458 caribou on 11 June;
the area between the Colville River and the westerhawhead et al. 1997), even though most of the
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Table 38. Sex and age composition of caribou groups observed in the Kuparuk South—Colville East
(combined sample) and Kuparuk Field survey areas during helicopter surveys in the 1997
calving season.
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altitude and decreasing snow cover on the latteand 31 July, recorded incidental sightings on 7 and
dates. The percentages of all sex and age groufd—15 August, and flew a final transect survey on
(except bulls) are comparable with composition22 August (Table 39).
percentages reported by ADFG for previous years  Despite the late snowmelt in 1997, insect
in which calf production was high (Woolington harassment began in late June at about the normal
1995). Asin past years, bulls were undercounted itime expected from studies in the 1980s and early
our 1997 composition surveys (0.5% overall),1990s in the Kuparuk QOilfield (Johnson and Lawhead
judging from the average of 5.6% (range 2—14%) irl989, Lawhead and Flint 1993, Lawhead et al. 1994).
ADFG surveys during 1978-1992 (Woolington The first few mosquitoes were noted on 21 June by
1995). Misclassification of young bulls as cowsour ground observers on the Colville Delta and by
would cause our estimate of the calf:cow ratio to b@ther researchers south of the Transportation
somewhat below the actual value for the herd.  Corridor (L. Moulton, MJM Research, Bainbridge
Yearlings constituted 23.9% of our compositionisland, WA, pers. comm.). As mosquitoes emerged
sample in the Kuparuk South—Colville East surveyin low numbers on 23 June, caribou began to
areas. This figure is substantially higher than thaaggregate and move slowly into the southwestern
calculated for the Kuparuk Field area, where fewportion of the Kuparuk Oilfield (CPF-2 area);
yearlings were present (1.6%, or 3 yearlingshowever, moderate-to-severe harassment by
100 cows). The overall percentage for the combinethosquitoes did not occur until 28-29 June.
composition samplen(= 2,372 caribou in the Widespread harassment by oestrid flies began by 12
Colville East—Kuparuk South and Kuparuk FieldJuly, although isolated instances of characteristic fly-
survey areas) was relatively high: 18.1% yearlingsvoidance behavior by caribou were seenon 1 and 8
and 40 yearlings:100 cows (Table 38). Theluly. In all, we noted moderate or severe mosquito
distribution of yearlings in 1997 was less uniformharassment on 18 days and fly harassment on 16 days
than in other recent years, in that the proportion ofn 1997; simultaneous harassment by both
yearlings was highest near the southern edge of thmosquitoes and oestrid flies occurred on at least 12
survey areas. The number of yearlings in the CAHlays (1, 12, 14-17, 19-20, 23-26 July).
varies substantially among years (5-22%; Caribou movements in the 1997 insect season
Woolington 1995), depending on both calffit a general pattern seen in recent years: caribou
production in the preceding year and overwintemoved eastward out of the study area in late June—
survival (Whitten and Cameron 1983). The highearly July and did not return in numbers until mid-
number of yearlings we counted in 1997 reflectedo late July. Weather conditions prior to 28—-29 June
the high calf production of 1996, whereas the lowresulted in mild mosquito harassment on several
number of yearlings in 1996 reflected low calfdays, causing a slow movement of caribou upwind

production in 1995 (Johnson et al. 1996). (easterly) toward the Kuparuk River. The 279
caribou (in 26 groups; Table 39) moving eastward
INSECT SEASON on the delta and Transportation Corridor on 28 June

was the largest number we saw until 12 July
In the 1995 and 1996 insect seasons, Wealthough we flew no surveys specifically for caribou
concentrated on the Development Area, Westerpn the delta from 6 July to 22 July, observers
Delta, and Transportation Corridor survey areagonducting surveys for other species also looked for
(Johnson et al. 1996, 1997), which are located souttaribou). Coastal habitats were not used extensively
of the outer portions of the Colville Delta that wereuntil 29 June, when the temperature reached 22° C
surveyed most often in 1992 and 1993 (Smith et ahnd mosquitoes were active even on the outer
1993, 1994). In 1997, we enlarged our survey are@olville Delta. On 30 June, at least 3,245 caribou
with additional east-west-oriented transects southggregated along the coast outside of our study area
of the Transportation Corridor (Figure 35). We(from Back Point eastward to the Kuparuk River),
conducted aerial observations of caribou (bottand 6,350 were found between Beechey Point and
systematic transect surveys and nonsystematihe Kuparuk River¥30 km east of the Colville
reconnaissance flights) on 27 days between 28 Jum®e|ta) on 1 July, when the temperature at the
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Table 39. Numbers of caribou observed during aerial surveys of strip transects (1.6-km spacing) in the
Delta (Development Area and Western Delta) and Transportation Corridor survey areas
during the insect season, Colville River Delta, Alaska, 1997. Complete systematic coverage
of all transect lines was not attempted on each survey, and caribou also were observed outside
of these survey areas.

Transportation Corridor

Development Area and Western Delta and Adjacent Area to South
No. of No. of
Lines Lines
Date Groups Individuals  Surveyed Groups Individuals Surveyea
28 June 4 25 5 22 254 6
3 July 1 1 2 0 0 4
4 July 0 0 0 2
5 July 0 0 2 0 0 4
6 July - - 0 0 0 2
8 July - - 0 1 2 2
11 July - - 0 0 0 2
12 July - - 0 5 1,941 3
13 July - - 0 39 2,455 6
14 July - - 0 35 2,402 5
15 July - - 0 0 0 1
16 July - - 0 0 0 2
19 July - - 0 0 0 1
21 July - - 0 2 1,114 1
22 July 1 1 5 9 2,774 5
23 July 0 0 4 2 1,130 4
24 July 0 0 3 2 1,700 4
26 July 1 100 0 - - 0
27 July 13 1,214 11 7 63 10
29 July 5 295 8 27 648 7
30 July 2 240 6 0 0 6
31 July 5 230 6 6 234 5
22 August 1 1 6 5 10 6

20f 11 transect lines in the Development Area and Western Delta subareas of the Delta study area.
®Of 9 transect lines in the Transportation Corridor plus 3 more lines south of it, as depicted in Figure 35.
¢Incidental observation during a waterbird brood-rearing survey; no caribou transects flown.

Kuparuk camp reached 24° C. We found nocsaw five groups totaling 1,941 animals in the
aggregations on the Colville Delta at that time. ~ Transportation Corridor east of the Miluveach River.
Cooler temperatures and generally easterlypespite some insect harassment during 12—-14 July,
winds suppressed insect activity on most days duringaribou remained in the Transportation Corridor and
2-10 July (except for periods of harassment on 4-8djacent area to the south until the night of 14-15
July) and caribou remained east of the study areduly, when they moved northeast into the western
especially in the Kuparuk River floodplain and Kuparuk Oilfield. A westerly movement by
vicinity inland to 70° 10" N latitude. Caribou began1,500-2,000 animals occurred on 15-16 July, but
to move to the south and west from the Kuparukhey did not reach the Transportation Corridor before
River during that period, however, and moved intcsevere insect harassment on 17 July drove them north
our study area from the east on 12 July, when wagain to the coast. Caribou generally remained near
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the coast during 17-20 July, moving inland a fewthe second half of July as fly harassment became
miles at night but returning to the coast during thanore common, and the last day of moderate or severe
day; it was during this period that ADFG flew the mosquito harassment in 1997 was 26 July. Fly
1997 photocensus and we were able to follow caribolarassment continued to mid-August, however,
movements in the Kuparuk Oilfield effectively by judging from incidental observations of fly
road surveys (Figure 35). A few scattered singlavoidance behavior as late as 14 August. We saw
animals and small groups (not mapped orfew caribou in the study area on our final transect
Figure 35), but no large groups, were seen on th&urvey on 22 August.
outer Colville Delta and nearby coastline during this CAH caribou frequently use the outer fringes
period. of major river deltas for insect relief during the
The most consistent use of the study area bgeriods of most intense harassment (Cameron 1983,
caribou in the 1997 insect season occurred duringawhead and Curatolo 1984). Based on our five
the last third of July. On 21 July, caribou movedyears of surveys (1992, 1993, 1995, 1996, 1997),
southwest through the western Kuparuk Oilfield andliscussions with local residents, and incidental
into the eastern Transportation Corridor, by eveningbservations in past years (e.g., Lawhead and
>1,000 animals were visible west of the DS-2M padCuratolo 1984), it is evident that the Colville Delta
The number of caribou seen in the Transportatiois used annually by CAH caribou for insect relief.
Corridor and adjacent area to the south peaked drhe numbers moving onto the delta vary each year,
22 July, when 9 groups totaling 2,774 caribou werdowever, in response to changes in weather and the
recorded on the transect survey. Despite insecesulting levels of insect activity. These numbers
harassment, caribou movements were variable witare impossible to predict, but our surveys provide a
no pronounced coastal movement, although severehnge of what can be expected. The largest numbers
groups approached the coast along the East Chanrirelour surveys were seen in 1996 (3,340 caribou near
of the Colville River. Atleast 1,035 caribou movedthe Elaktoveach Channel on 14 July; Johnson et al.
onto islands in the northeastern delta (north of th&€997) and 1992 (3,300 caribou near the Kupigruak
Development Area) on 23 July, while 1,130 caribouChannel on 18 July; Smith et al. 1993). In most
remained in the Transportation Corridor. Over theyears, the Outer Delta is used by the largest
next two days, two groups of caribou totaling 1,700aggregations, probably because the barrens and tidal
animals were present in the Transportation Corridoflats close to the ocean offer the most effective relief
during a period of insect harassment. No survey wasom insect harassment.
flown on 25 July, but the location of caribou on The largest numbers using the Development
26 July and the presence of heavy trails on river mudrea have occurred as caribou were drifting
strongly suggested that the large groups from thsouthward in the absence of insect harassment (1,950
Transportation Corridor had moved west across thearibou on 17 July 1996 and 1,214 caribou on 27
East Channel onto the delta on 25 July. July 1997). Our observations to date indicate that
The movements by caribou onto the delta oruse of the Development Area by large groups (>1,000
23-25 July began a period of use of the Developmemtnimals) of insect-harassed caribou is rare. The value
Area during the last week of July. The number obf the Development Area to caribou probably peaks
caribou there peaked on 27 July, when 1,214 caribadn the second half of July and early August, as small
in 13 groups moved south through the area aftegroups and individuals seek relief from oestrid fly
rapidly cooling temperatures caused insecharassment on elevated landforms, river and lake
harassment to cease. We saw several groups totalibgrrens, and dunes.
230-295 caribou in the Development Area through At the beginning of the insect season, insect-
31 July, and a few hundred caribou were scattereldarassed caribou cross the Transportation Corridor
widely through the Transportation Corridor duringas small groups coalesce in the first major coastward
that time as well, moving in varying directions in movements of the season. Although this type of
response to periodic insect harassment. Thmovement was not seen in 1996 (due to the early
influence of mosquitoes on caribou movement®nset of mosquito harassment immediately following
(aggregation and coastal movement) declined duringalving), it occurred in 1995 and 1997 and also may
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have occurred in 1992 and 1993. Westerly an@urgess et al. 1993). For both arctic and red foxes,
southwesterly movements in mid-July 1995-199%mall mammals are the most important year-round
resulted in use of the corridor by large numbers oprey, supplemented by caribou and marine mammal
caribou. The greatest use of the Transportationarcasses and, in summer, by arctic ground squirrels
Corridor by caribou occurred during the 1996 insecand nesting birds and their eggs; garbage is eaten
season, as a result of the influx of ~7,000 caribowhen available (Chesemore 1968, Eberhardt 1977,
during 8-10 July; the peak numbers using the are@arrott et al. 1983b).

in 1995 and 1997 were lower, but we have observed  Several studies of arctic foxes in and near the
>1,000 caribou in the Transportation Corridor eactiNorth Slope oilfields have been conducted since the
year. Because the corridor is located relatively fatate 1970s (Eberhardt 1977; Eberhardt et al. 1982,
inland from the coast (compared with the normatl983; Fine 1980; Burgess et al. 1993). Before our
range of daily movements by caribou during thesurveys in recent years (Smith et al. 1993, 1994;
insect season), it is used more frequently by smallohnson et al. 1996, 1997), the research of greatest
groups for feeding and resting during insect-freegelevance on the Colville Delta was that by Garrott
periods than by large aggregations of insect-harassétio80; also see Garrott et al. 1983a), who studied
caribou throughout the insect season. However, largectic foxes in the region in the late 1970s.

groups of caribou harassed by both mosquitoes and

oestrid flies have occurred there annually in theDEN NUMBERS. DISTRIBUTION. AND
second half of July. OCCUPANCY , ’

ARCTIC AND RED FOXES Unlike previous years (1992-1993 and
1995-1996), we did not fly systematic transect
surveys in 1997 to search for dens in the
BACKGROUND Transportation Corridor and Delta (Development
Both arctic and red foxes occur in northernArea and Western Delta) areas. Instead, we focused
Alaska on the Arctic Coastal Plain. Red foxes aren checking known dens to assess their status and
common in the foothills and mountains of the Brooksevaluate pup production. During the den status
Range, but are restricted largely to major drainageshecks in late June and early July, we also conducted
(such as the Colville and Sagavanirktok rivers) oropportunistic searches by helicopter of suitable-
the coastal plain, where they are much less commdooking habitats to locate additional sites. The soil
than the arctic fox (Eberhardt 1977). Red foxes ardisturbance and fertilization by foxes at den sites
aggressive toward arctic foxes and will displace themesults in a characteristic, lush flora that makes the
from feeding areas and den sites (Schamel and Trasytes easily visible from the air after “green-up” of
1986, Hersteinsson and Macdonald 1992). vegetation (Chesemore 1969, Garrott et al. 1983a).
Arctic foxes in northern Alaska breed in late During five years of surveys and contacts with
March or April, and pups are born in late May orother observers, we have located 50 arctic fox dens
June after a gestation period of ~52 days (Chesemoasd 4 red fox dens between the western edge of the
1975); pups first emerge from dens at 3—4 weeks da@olville Delta and the western edge of the Kuparuk
age (Garrott et al. 1984). Dens are occupied fromdilfield (Figure 36) and have searched
late spring until pups disperse in mid-Augustunsuccessfully for one other den used in 1983
(Chesemore 1975). Throughout their range, arctiM. North, unpubl. data). In 1997, we found two
fox litters average 4-8 pups but can range up tmore dens in the Transportation Corridor on the den
15 pups (Chesemore 1975, Follmann and Fay 198%tatus survey and found another on the Western Delta
Strand et al. 1995). during the eider pre-nesting survey. During our 1997
Survival of arctic fox pups to weaning is highestvisit to one den that was used historically by red
in years when small mammals are abundanfoxes (J. Helmericks, pers. comm.), we reclassified
(Macpherson 1969). Causes of pup mortality includé as an arctic fox den, based on the most recent sign
predation, starvation, and sibling aggressiorfound there. After the 1997 field season, S. Earnst
(Macpherson 1969, Garrott and Eberhardt 1982unpubl. data) provided the locations of three other
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Results and Discussion

dens used by arctic foxes on the outer Colville Deltaemaining dens showed signs of occasional use by
between 1994 and 1997. We have never searchedults only or were completely inactive. Pups were
for dens on the Outer Delta during systematic aeriddnown or suspected to be present only at arctic fox
surveys. Hence, we expect that more dens are preselens on the delta or north of the Transportation
in that area (which has been confirmed by JCorridor; the presence of pups was not confirmed at
Helmericks [pers. comm.], who knows of several derany of the dens in the corridor.
sites that we have not found). Nevertheless, our  Den occupancy by litters in 1997 (11-25%) was
sample of confirmed dens has increased in each yetlre lowest we have observed during our studies. In
of study, from 6 dens in 1992 to 55 dens in 1997contrast, den occupancy in 1996 was the highest on
Although more den sites will be found with furtherrecord for the Colville area (67%; Johnson
survey effort, the rate at which new sites are beingtal. 1997). In 1995, litters were present at 13 (38%)
added is declining. of 34 arctic fox dens examined (Johnson et al. 1996),
All 4 red fox dens and 19 arctic fox dens are orand in 1993, 12 (52%) of 23 dens were occupied by
the Colville Delta, 18 arctic fox dens are in thelitters (Smith et al. 1994). Low-intensity survey
Transportation Corridor, and the remaining 14 arcticoverage late in the 1992 season resulted in a sample
fox dens are located north and south of the corridathat was too small to calculate meaningful
(Table 40). The overall density of arctic fox denspercentages. In their Colville study area, Eberhardt
(active and inactive) in the combined Delta (552km et al. (1983) reported that the percentage of dens
and Transportation Corridor (343 Rnsurvey areas containing pups (comparable to our natal and
is 1 den/22 krh The density in the Delta area (1 den/secondary categories combined) ranged from 6% to
29 kn?) is lower than that in the Transportation55% in a 5-year period, whereas 56—67% showed
Corridor (1 den/19 ki Table 41), probably due to signs of activity by adults alone. Burgess et al.
the low number of dens (and lower search intensityj1993) estimated that 45-58% of the dens in their
on the Outer Delta. The overall density is higheistudy area in the Prudhoe Bay OQilfield produced
than the 1 den/34 Kimeported by Eberhardt et al. litters in 1992, although only 21% still were occupied
(1983) for their Colville study area (which extendedby families at the time of ground visits in late July—
farther east—west than ours, but not as far inlandgarly August. Despite a high density of dens on
The densities we report for arctic foxes areHerschel Island in the northern Yukon (Smith et al.
intermediate between those reported for developet992), only 3—19% of a sample of 32 dens examined
areas of the Prudhoe Bay Oilfield (1 den/12—-13;km over 5 years were used as natal dens in any one year
Eberhardt et al. 1983, Burgess et al. 1993) an{Smits and Slough 1993).
undeveloped areas nearby (1 den/72;KBurgess In any year, estimates of pup production must
et al. 1993), and are slightly higher than the meabe considered minimal because pups often remain
densities reported for large areas of tundra in thenderground for extended periods, making it difficult
Northwest Territories (1 den/36 BnmMacpherson to obtain reliable counts. In 1997, this difficulty was
1969) and Siberia (1 den/32 knBoitzov 1937, as pronounced. During 6-20 July, we expended
cited in MacPherson 1969) (Table 41). Excluding80 hours observing 22 arctic fox dens and 3 red fox
the historically used site reported by Helmericks, thelens, but were able to obtain complete litter counts
density of red fox dens in the Delta area was 1 derat only 3 of the 11 arctic fox dens where litters may
138 knt; few data for this species are available forhave been present. Observations at dens in
comparison from other arctic tundra areas. 1996-1997 were most successful for obtaining pup
Based on brief visits at 44 arctic fox dens anccounts during early morning and evening, when
longer observations at 22 of those dens betweeioxes were more active than during midday. Pups
23 June and 20 July, we confirmed that pups werproved difficult to observe in 1997, presumably
present at five dens and strongly suspected that pupscause they were young and not yet spending much
were present at two more dens. We observed paitsne outside the den burrows at the time of our
of adults sleeping at four other “active” dens,observations in late June (and even early July), but
although we saw no pups at those sites. Thus, tledso because few dens that appeared to be good
number of dens with pups was in the range of 5—1firospects early in the season had pups in July. We
(11-25%) of the 44 arctic fox dens checked; the
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Table 40. Landforms, activity status, and numbers of pups at arctic and red fox dens during the 1993
and 1995-1997 seasons on the Colville River Delta and adjacent coastal plain, Alaska.

No. of Pup$
Location/species 1997 Staltus (1997) 1996 Status 1995 Status 1993 Status
DELTA
Arctic Fox
dune mound inactive? - inactive inactive -
dune ridge inactive? 0 natal natal -
dune ridge inactive - - - -
dune/cutbank natal 4 natal secondary -
dune/cutbank nd - inactive inactive -
dune/lake bank inactive? - natal inactive natal
dune/lake bank inactive? nd inactive inactive inactive
dune/lake bank inactive - natal natal inactive
dune/lake bank natal =3 natal secondary? adults only
lake bank natal? 0? natal inactive inactive
low dune ridge natal 5 secondary not checked -
low mound inactive - - - -
low ridge active 0? secondary? secondary? -
nd® nd - - - -
ndf active? nd - - -
nd® inactive? - -
old dune inactive - natal inactive natal
old dune inactive? - inactive natal natal
Red Fox
river cutbank inactive - natal natal -
sand dune active? 0 natal natal -
sand dunes inactive - inactive natal -
sand dunes active 0? natal secondary? -
TRANSPORTATION CORRIDOR
Arctic Fox
pingo inactive - natal secondary adults only
pingo inactive - natal natal inactive
stream bank inactive? - natal natal natal
lake bank inactive? - natal - -
terrace bank active 0 secondary - -
low mound active 0 natal - -
terrace bank inactive - natal - -
lake bank inactive - natal - -
old lake bank inactive? - active - -
low mounds active 0 - - -
old lake island inactive - - - -
old lake bank active 0 inactive inactive -
old lake bank inactive - inactive inactive secondary
pingo inactive - inactive inactive inactive
lake bank inactive? - natal natal secondary
lake bank inactive - natal inactive? secondary
low ridge inactive - inactive inactive secondary
low ridge inactive - inactive inactive secondary
NORTH/SOUTH OF TRANSPORTATION CORRIDOR
Arctic Fox
lake bank inactive - natal? inactive? -
old gravel pad nd - inactive inactive inactive
old lake bank natal 6 natal inactive? secondary
old lake bank nd - natal natal -
old lake bank inactive - natal? - -
old lake bank inactive - secondary - -
old lake bank inactive - inactive inactive inactive
pingo inactive - natal inactive inactive
pingo nd - inactive natal secondary
pingo inactive - natal inactive inactive
stream bank inactive - inactive natal -
stream bank inactive - inactive inactive -
stream bank natal >4 natal inactive -
stream bank nd - natal inactive natal

& Sites added after the 1997 field season, based on information from S. Earnst (pers. comm., 1998), but were not visited.

P Based on observations between 23 June and 20 July (23—-25 June and 6—10 July for most dens); question mark indicatesgarckmiginty
status (“active” means natal vs. secondary status could not be determined); nd = no data (site not checked).

¢ Minimal number of pups counted;sign or question mark indicates count suspected to be incomplete; nd = no data on litter size

4Sources: 1996—Johnson et al. (1997); 1995—Johnson et al. (1996); 1993—Smith et al. (1994)
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Table 41. Densities of arctic fox dens in the Delta and Transportation Corridor survey areas, compared
with data from other tundra areas. Table was modified from Burgess et al. (1993: Table 3).
Russian sources were cited in Macpherson (1969) and Garrott (1980); sizes of study areas
were not stated for all references.

Den Densit§
Location (1 denk knr) Source
COLVILLE WILDLIFE STUDY
Colville Delta survey area 29 This study
Transportation Corridor survey area 19 This study
OTHER STUDIES
Colville Delta and adjacent areas 42 Garrott 1980
Colville Delta and adjacent areas 34 Eberhardt et al. 1983
Prudhoe Bay Qilfield 12 Eberhardt et al. 1983
Prudhoe Bay Qilfield (developed areas) 13 Burgess et al. 1993
Undeveloped tundra near Prudhoe Bay 72 Burgess et al. 1993
Sagavanirktok River delta, Alaska 25 Burgess and Stickney 1992
Okpilak River (ANWR), Alaska 13 Spindler 1978
Yukon—-Kuskokwim Delta, Alaska 1 Anthony et al. 1985
Yukon Territory coastal plain 22 Smith et al. 1992
Herschel Island, Yukon Territory 3 Smith et al. 1992
Banks Island, Northwest Territories 22-141 Urquhart 1973
Keewatin, Northwest Territories 36 Macpherson 1969
Taimyr Peninsula, Russia 0.5 Sdobnikov 1958
Bol'shezemel'sk tundra, Russia 2 Danilov 1958
Bol'shezemel'sk tundra, Russia 16 Dementyiev 1958
Siberia ("tundra zone") 32 Boitzov 1937
Turukhansk region, Russia 50 Boitzov 1937

x = number listed in column; e.g., den density is 1 den/Zdrkthe Colville Delta survey area.

counted 22 pups at the 11 arctic fox dens that wkigh-production year of 1996 was 6.1 pups per litter
judged to be natal sites or otherwise activgJohnson et al. 1997). These figures were identical
(Table 40). At the three dens where we thought wevith those reported by Garrott (1980) for low and
obtained complete counts, the litter size averageldigh years of pup production in his Colville study
5.0 pups (range = 4-6). No pups were seen at ttegea. In 1978, when small mammals were abundant
red fox dens we checked, although only one den wam the delta, Garrott (1980) closely observed seven
thought to be active. litters (from a total of 23 active dens), which
In some years, estimates of pup production araveraged 6.1 pups (range = 2-8). In contrast, he
confounded by the use of secondary dens, which mabserved only one litter the year before (from two
result in splitting of litters among several dens byactive dens), when small mammals were scarce, and
one family (Garrott 1980, Eberhardt et al. 1983)was unable to obtain a reliable litter count. This
Garrott (1980) noted that movements from natal densomparison confirms that both the occupancy rate
to secondary dens typically occurred after early t@f dens and the number of pups produced by arctic
mid-July when the young were 5—7 weeks old, andoxes were low in 1997.
that interchange of young between dens occurred Several possibilities explain the low number
after the initial move. We were aware of no suchof pups in 1997: litters were not produced, litters
movements in 1997, although several litters weravere born but lost, or pups simply were not spending
seen early in the season but not subsequently.  much time above ground during our observations.
The mean litter size for arctic foxes calculatedMost of the dens we checked on 23-25 June had
in 1993 and 1995 was 3.1 pups each year (Smith been visited by adult foxes, judging from fresh tracks,
al. 1994, Johnson et al. 1996), and the mean in trezats, shed fur in burrows, fresh digging, and some
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prey remains, which suggests that the number gfingos all are used on the Arctic Coastal Plain
adults was not unusually low in 199 uterolitter ~ (Chesemore 1969, Eberhardt et al. 1983, Burgess et
sizes of arctic foxes normally do not varyal. 1993).

significantly among years, although the number of

pups surviving to weaning fluctuates directly inDelta Area

relation to food abundance (Macpherson 1969). Because both arctic and red foxes have similar

Macpherson observed a high rate of derlllenning requirements and will use the same den sites

abandonment during a year of low Iemmlngin different years, we included both in our analysis

agungancz, (sjo itis poTs@IetLhatl%L;p?s died and a(:]g[g habitat selection. Fifteen arctic fox dens and four
a alr:j one tefns fhar?/ in the b fseason, WNIGR Y fox dens constituted our habitat selection sample
could account for the low nUMDET Of pups SEEN O, o Hejtg survey area. We have not been able to

our visits. The pups we saw on 21 June (Den SE?%SH four arctic fox dens reported by other
1

and even 9 July (Den 34) were smaller than expectg searchers, so we could not assign a habitat type to

:cgtretrhi?] thga;:;;’sosﬁgo%ﬁt;g :gsvttr\]’v Paetlepsmvg\]/ec;gcllg/:/e ! em and excluded them from the sample. Dens were
9 eIocated in four of the 13 available habitats

than normal; these smaller pups may not have be Table 42). Fourteen dens (74% of the total) were

as a_ctlve above 2{3}””‘1 r?s the plépstogserv%d A the Riverine or Upland Shrub type (all were in
previous years. ough we conducted our ey, ., shrub rather than riverine shrub), the only

. . U
status checks and observations about five days earl'ggnning habitat that was preferred. The other

in 1997 than in 1996, it seems unlikelythatthistimeh(,j‘bi,[a,[S used by denning foxes on the delta were

difference would account for the size difference in, . Sedge—Willow Meadow (three dens), Moist

pups between the two years. edge—Shrub Meadow (one den), and Nonpatterned

.The I(.)W occupancy rate and small number O(?\/et Meadow (one den). The Barrens type was
arctic fox litters in 1997 led us to conclude that the_ .

. : : avoided on the delta.

density of small mammals (primarily brown
lemmings) in the Colville stL_de area was low, Transportation Corridor
although we have no population data to evaluate
support this conclusion. Our observers reported We included all 18 arctic fox dens in the
relatively few sightings of lemmings and lemming Transportation Corridor in our analysis (Table 43),
predators (e.g., snowy owls and jaegers) whildo date, we have found no red fox dens in the corridor.
searching for bird nests in the study area. Althoug®ens were located in four of the 10 available habitats.
J. Helmericks (pers. comm.) reported that lemming#s on the delta, Riverine or Upland Shrub was the
were abundant around his homestead on Anachli&nly preferred habitat; in the Transportation Corridor,
Island near the mouth of the East Channel, thdhis type constitutes only 2.7% of the area of
abundance apparently was a local phenomenotgrrestrial habitats. The most dens in a single type
Given that den occupancy can vary substantiallgnine) were located in Moist Sedge—Shrub Meadow.
among years and regions in relation to populatiofrewer dens were located in Moist Tussock Tundra
level and food abundance (Macpherson 1969four dens), Riverine or Upland Shrub (three dens,
Chesemore 1975, Garrott 1980, Eberhardt et a#ll in upland shrub), and Old Basin Wetland Complex
1983), the low occupancy rate of dens and the gener@wo dens). Moist Sedge—-Shrub Meadow was the
lack of pups in 1997 are strong circumstantialsecond most available habitat in the Transportation
evidence of low abundance of small mammals.  Corridor (29.9% of total area), after Moist Tussock
Tundra (33.4%). No habitats were significantly
SELECTION OF DENNING HABITAT ?:\é?lr?ﬁ_ by denning foxes in the Transportation

The presence of permafrost in arctic tundra In both the Delta and Transportation Corridor
forces foxes to dig dens in locations that have theurvey areas, foxes preferred Riverine or Upland
greatest depth of seasonally thawed soils. Foxe&Shrub for denning (Tables 42 and 43). Dens in other
locate dens on raised landforms with well-drainechabitats actually were located in small patches of
soil; ridges, dunes, lake and stream shorelines, aridgher microrelief that were below the minimal
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Table 42. Habitat selection by arctic and red foxes for denning in the Delta survey area, Colville River
Delta, Alaska. The sample analyzed included all active and inactive dens of arctimfexes (
15 dens) and red foxes € 4 dens) found during 1992-1997, because both species may use
the same dens in different years.

No. of Selection Monte

Area Fox Use Availability®  Index Carlo
Habitat (km®) Dens (%) (%) (vlev's E)’ Result§
Open Nearshore Water (marine) 0 - - 0 - -
Brackish Water 0 - - 0 - -
Tapped Lake w/Low-water Connection 0 - - 0 - -
Tapped Lake w/High-water Connection 0 - - 0 - -
Salt Marsh 16.35 0 0 4.3 -1.00 ns
Tidal Flat 56.05 0 0 14.8 -1.00 ns
Salt-killed Tundra 25.63 0 0 6.8 -1.00 ns
Deep Open Water w/o Islands 0 - - 0 - -
Deep Open Water w/lIslands or Polygonized Margins 0 - - 0 - -
Shallow Open Water w/o Islands 0 - - 0 - -
Shallow Open Water w/lslands or Polygonized Margins 0 - - 0 - -
River or Stream 0 - - 0 - -
Aquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 13.60 0 0 3.6 -1.00 ns
Aquatic Grass Marsh 0 - - 0 - -
Young Basin Wetland Complex <0.01 0 0 <0.1 -1.00 ns
Old Basin Wetland Complex 0.01 0 0 <0.1 -1.00 ns
Nonpatterned Wet Meadow 41.92 1 5.3 111 —-0.36 ns
Wet Sedge—Willow Meadow 102.36 3 15.8 27.1 -0.26 ns
Moist Sedge—Shrub Meadow 13.36 1 5.3 35 0.20 ns
Moist Tussock Tundra 2.52 0 0 0.7 -1.00 ns
Riverine or Upland Shrub 27.40 14 73.7 7.2 0.82 prefer
Barrens (riverine, eolian, lacustrine) 78.90 0 0 20.9 -1.00 avoid
Artificial (water, fill, peat road) 0.02 0 0 <0.1 -1.00 ns
Total 378.11 19 100 100

2 Aquatic habitats were assigned zero availability for fox dens.

Plvlev's E = (use — availability)/(use + availability).

¢ Significance calculated from 1,000 simulations at 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

mapping size of habitat areas. On the Colville Deltdurrowing, conditions that occur at elevated
and Transportation Corridor, the landforms usednicrosites within a variety of larger habitat types.
most are banks of streams and lakes (including banks

of drained-lake basins), dunes, ridges, and pingo80OLAR BEAR

(Table 40; Garrott 1980, Eberhardt et al. 1983).

Those landforms are usually ve_gete_lted_with Uplan%ACKGROUND

shrubs and less commonly with riverine shrubs.

Pingos commonly were used as den sites in the Polarbears have a circumpolar distribution and
Prudhoe Bay area (Burgess et al. 1993) but account@gcur in low densities on the sea ice within 300 km
for only a small percentage of the known sites in th@f the arctic coast of Alaska (Amstrup and DeMaster
Colville area (Eberhardt et al. 1983). In thel988). Polar bears occur annually in the coastal zone
Teshekpuk Lake area west of the Colville Delta, lonaround the Colville Delta and North Slope oilfields
mounds are used most often for den sites (Chesema?gd occasionally feed on refuse at the North Slope
1969). These observations all confirm that thédorough landfill in the Prudhoe Bay Oilfield
primary habitat requirement for den construction igShideler and Hechtel 1993). Although polar bears
well-drained soil with a texture conducive to are marine mammals (protected under the Marine
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Table 43. Habitat selection by arctic foxes for denning in the Transportation Corridor survey area,
Colville River Delta, Alaska. The sample analyzed included all active and inactive dens
found during 1992-1997.

No. of Selection  Monte

Area  Fox Use Availability®  Index Carlo
Habitat (km®) Dens (%) (%) (Ivlev's E)’> Result§
Open Nearshore Water (marine) 0 - - 0 - -
Brackish Water 0 - - 0 - -
Tapped Lake w/Low-water Connection 0 - - 0 - -
Tapped Lake w/High-water Connection 0 - - 0 - -
Salt Marsh 0 - - 0 - -
Tidal Flat 0 - - 0 - -
Salt-killed Tundra 0 - - 0 - -
Deep Open Water w/o Islands 0 - - 0 - -
Deep Open Water w/lslands or Polygonized Margins 0 - - 0 - -
Shallow Open Water w/o Islands 0 - - 0 - -
Shallow Open Water w/lslands or Polygonized Margins 0 - - 0 - -
River or Stream 0 - - 0 - -
Aquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 003 O 0 <0.1 -1.00 ns
Aquatic Grass Marsh 0 - - 0 - -
Young Basin Wetland Complex 1423 O 0 5.0 —-1.00 ns
Old Basin Wetland Complex 3560 2 11.1 12.5 —-0.06 ns
Nonpatterned Wet Meadow 2447 0 0 8.6 -1.00 ns
Wet Sedge—Willow Meadow 1987 O 0 7.0 -1.00 ns
Moist Sedge—Shrub Meadow 84.67 9 50.0 29.9 0.25 ns
Moist Tussock Tundra 9462 4 22.2 33.4 -0.20 ns
Riverine or Upland Shrub 774 3 16.7 2.7 0.72 prefer
Barrens (riverine, eolian, lacustrine) 193 O 0 0.7 -1.00 ns
Artificial (water, fill, peat road) 047 O 0 0.2 -1.00 ns
Total 283.64 18 100 100

& Aquatic habitats were assigned zero availability for fox dens.

Plvlev’s E = (use — availability)/(use + availability).

¢ Significance calculated from 1,000 simulationsiat 0.05; ns = not significant, prefer = significantly greater use than
availability, avoid = significantly less use than availability.

Mammal Protection Act of 1972, as amended), 3, the same type of habitat in subsequent years
portion of the females use terrestrial habitats for den?Amstrup and Gardner 1994). Cubs are born in dens
The distribution and movements of polar bearsy pecember or January (Lentfer and Hensel 1980);
are dictated largely by seasonal ice movements. Agter size ranges from one to three cubs.
seasonal ice forms and spreads southward from the  f 9g dens occupied by pregnant female polar
polar pack ice in fall, polar bears move with it, hears (tracked by telemetry) from the Beaufort Sea
usually appearing along the coast of the Beauforyopylation, 42% were on land, 53% were on drifting
Sea in October (Lentfer 197_2). Polar bears are mo%ck ice, and 4% were on shorefast ice (Amstrup
numerous along the coast in years when multi-yeagng Gardner 1994). The proportion of bears denning
pack ice moves near the shoreline. Adult males angn, jand in the Beaufort Sea region has been
non-pregnant females do not use dens, except ffcreasing in recent years, probably as a result of
temporary shelters during poor weather. Pregnamopulation recovery following prohibition of sport
females enter winter dens in October or Novembehuming in 1972 (Stirling and Andriashek 1992,
emerging again in late March or April (Lentfer andAmstrup and Gardner 1994). The Beaufort Sea
Hensel 1980, Amstrup and Gardner 1994). Femalgsypylation stock increased at an average rate of 2.4%
do not return to the same den sites annually, althouglyer the last two decades, and currently is thought
they tend to return to the same general area and dgf\pe increasing slightly or stabilizing near carrying
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capacity (USFWS 1995). The increasing populatiofoy radio-collared bears revealed strong selection for
and the increasing proportion of terrestrial denningluffs along rivers, streams, and lake banks having
suggest that the number of females denning on larglopes of at least 40° and at least 1 m of vertical
in the Colville Delta region may increase relief (S. Amstrup, pers. comm.). Prevailing winds
accordingly. in winter are from the west and southwest, so
landscape features oriented perpendicular to these
directions accumulate deep drifts along bluff faces.
DEN NUMBERS AND DISTRIBUTION Therefore, dunes and bluffs along the Colville River
Information on the distribution of polar bear channels and bluffs along Kalubik Creek and the
maternity dens in the Beaufort Sea region hasiluveach and Kachemach rivers provide the
accumulated slowly from reports over severahabitats most likely to be used by denning polar
decades (few systematic surveys have beebears.
conducted specifically to locate polar bear dens), and
has been supplemented by tracking of marke&RIzZZLY BEAR
females through telemetry. Records obtained from
various sources (S. Amstrup, pers. comm.;
S. Schliebe, pers. comm.; USFWS 1995) indicate gACKGROUND
low frequency of occurrence of maternity dens in Grizzly bears (brown bears) are distributed
the vicinity of the Colville Delta (Figure 37). These throughout northern Alaska from the Brooks Range
records include locations for dens in the immediat¢o the coast. Population densities are highest in the
vicintity of the delta (some dating from the 1920s,mountains and foothills and are low on the coastal
1940s, and 1950s), as recorded in interviews witplain. ADFG biologists estimate that 40-45 bears
hunters from Nuigsut (USFWS 1995: Appendix A).inhabit an area of approximately 17,50C kratween
It should be noted that the locations mapped fronthe Colville River on the west and the Kavik River
the accumulated records over many years cover @n the east, and extending inland 80 km to the White
wide range of accuracy, and generally should bélills (Shideler and Hechtel 1995b; R. Shideler, pers.
considered approximate locations. comm.). Since 1991, ADFG has captured and
Of particular interest is a den that was occupiednarked 51 bears in this region (37 were radio-
in the winter of 1996—1997 on the Colville Delta, incollared as of winter 1997-98) in an ongoing study
the northeastern Development Area, as reported wf use of the oilfields by bears, and additional
USFWS by I. Helmericks; that den is the most receninmarked bears also occur there.
one discovered in the study area. Lower Kalubik  Mating in northern Alaska peaks in June but
Creek has been used repeatedly by denning femalean occur anytime from May through July
over the years, as indicated by three additionalGarner et al. 1986). Males and females remain
records (undated) from the USFWS databaseeparate for most of the year, coming together only
(Figure 37). Additional literature records of densbriefly to court and mate. Cubs are born in dens
were reported by Seaman et al. (1981: Figure 7guring December and January, and litters in northern
who showed 12 locations of dens and females witllaska range from one to three cubs, averaging two
cubs recently out of dens between the lower ltkillik(Reynolds 1979).
River and Kalubik Creek, plus five locations in the Grizzly bears den from early October to late
Beaufort Sea within 30 km of the mouth of theApril or May in northern Alaska. Both sexes and alll
Colville River. Lentfer and Hensel (1980) reportedages occupy winter dens, with females and dependent
two dens and two observations of females with cubgoung entering dens earlier and emerging later than
recently out of dens along the east side of the Colvillenales and single females (Garner and Reynolds
River. All of the den locations reported by Seamari986, Shideler and Hechtel 1995b). On the coastal
et al. (1981) and Lentfer and Hensel (1980)plain, grizzlies dig dens in pingos, banks of rivers
presumably are included in the USFWS database.and lakes, dunes, and steep gullies in uplands
The best denning habitat on the coastal plain isHarding 1976; Shideler and Hechtel 1995a;
terrain that accumulates and sustains deep snowdrifis Shideler, pers. comm.). Most of the bears tracked
through the winter. Examination of 25 den sites useldly ADFG denned within 50 km of the oilfields,
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Figure 37. Distribution of winter dens of polar and grizzly bears (records from USFWS and ADFG
databases) and incidental sightings of grizzly bears during aerial surveys in June—September
1995-1997 near the Colville River Delta, Alaska. Observation effort was greatest in the
Development Area and Transportation Corridor during June—August.
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although several have denned 100-160 km inland  Forty-five of the grizzly bear dens located by
(Shideler and Hechtel 1995a; R. Shideler, persADFG were found between the Kuparuk Oilfield and
comm.). the Colville River, south to 69° 40" N (i.e., the area
shown in Figure 37). Twenty-nine of these dens were
used by 12 different marked bears from the
DISTRIBUTION AND ABUNDANCE 1992-1993 to the 1997-1998 denning seasons; the

In summer 1997, we observed grizzly bearsther dens were older or were used by unmarked
opportunistically during our surveys for waterbirdsbears. In winter 1996-1997, marked bears denned
and caribou; some additional locations were obtainedn the Colville Delta for the first time in ADFG’s
in August during a telemetry survey conducted foistudy: one den, containing two subadult males, was
ADFG. We recorded 31 sightings in 1997|ocated along the Sakoonang Channel approximately
(23 sightings occurred in the map view in1.5 km south of the Facility Area, and another den,
Figure 37). At least 10 different bears, including Zoccupied by a pregnant female that gave birth to a
females with dependent young (one with a yearlingitter of three cubs, was located in a sand dune at the
and the other with 2 cubs of the year), were seen isouth end of Ptarmigan Island, in the East Channel
the study area between June and September 199R. Shideler, pers. comm.). That female with cubs
As in 1993, 1995, and 1996, we saw several grizzlgnd one of the subadult males spent much of the
bears during the first half of June on the caribosummer on or near the delta. One of the two subadult
calving grounds south of the Kuparuk Qilfield. Mostmales also denned farther north on the delta in winter
of the later sightings were clumped in the1997-1998. In the Transportation Corridor, four
Transportation Corridor near the Miluveach River,different dens have been occupied by marked bears
probably because of the frequency of overflights oklong the Miluveach River in recent years: two dens
that area of favorable riverine habitat, which has beefone containing the female with cubs seen on the
used consistently in past years. In 1997, we sawdelta in summer 1997) during winter 1997—1998,
female grizzly with two cubs of the year repeatedlyand one each in 1995-1996 and 1996—-1997. Most
on the delta (particularly “Ptarmigan Island,” a largegrizzly bear dens in the Colville-Kuparuk area,
island in the East Channel of the Colville Riverhowever, were clustered in the uplands >15 km south
[Figure 37]) throughout the summer. A radio-of the Transportation Corridor, in the headwaters of
collared subadult male bear also remained on or negte Miluveach and Kachemach rivers and a western
the delta for much of the summer. tributary of the Kuparuk River.

In the summers of 1995 and 1996, we saw
grizzly bears more commonly in the TransportationyjUSKOX
Corridor and the uplands south of it than on the delta
(Figure 37). During our 1996 surveys, we recorde
only one bear sighting (a female with two dependen ACKGROUND
young) on the Colville Delta. In all, five of our 1996 Muskoxen were native to Alaska but were
sightings involved females with dependent youngextirpated by humans by the late 1800s (Smith
Half of the 1995 sightings involved more than onel989b). In the mid-1930s, muskoxen from
bear, and five were of females with dependent youndsreenland were introduced on Nunivak Island in
At least 14 different bears (including dependenwestern Alaska, and 64 animals from there
young) were seen in the vicinity of the Colville Deltasubsequently were reintroduced at Barter Island in
during the 1995 season. Grizzly bears were observédde Arctic National Wildlife Refuge (ANWR) in
in the vicinity of the Colville Delta five times in 1993 1969 and at the Kavik River (between Prudhoe Bay
(Smith et al. 1994) and once in 1992 (Smith et aland ANWR) in 1970. Those introductions
1993). The increase in sightings over this time perioéstablished the ANWR population, which grew
represents our increased observation effort fromapidly and expanded to both the west and east within
1992 to 1996-1997. Nevertheless, use of the delta decade (Garner and Reynolds 1986). Another
region by grizzlies can be expected to increase gmpulation was introduced near Cape Thompson in
the population in the vicinity of the oilfields northwestern Alaska in 1970 and 1977 (Smith
continues to expand. 1989b); that population also has expanded, albeit
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more slowly than the ANWR population. The typicallargest numbers of muskoxen have occurred
pattern of population expansion has been for solitargonsistently in that general location and at that time
bulls to pioneer new areas, followed by groups obf year. The number seen there has increased each
mixed sexes and ages (Smith 1989a, Reynolds 199%kar, indicating an expanding population. On 4 June
After 1986, the ANWR population stabilized 1997, we found 99 muskoxen, including 19 calves,
at 350-400 muskoxen, whereas the number west of 7 groups in the ltkillik uplands. On 5 June 1996,
there increased rapidly (Reynolds 1992b, 1995)we found 84 muskoxen, including 22 calves, in 7
Muskoxen that inhabit the Arctic Coastal Plain souttgroups in the same vicinity. On 5 June 1995, we
of the Kuparuk and Prudhoe Bay oilfields probablyfound 61 muskoxen, including 7 calves, in four
originated from the ANWR population. This groups. The calf numbers in these counts are
conclusion was corroborated by our observation oprobably lower than the actual numbers produced
a tagged bull on the lower Kachemach River in Julyeach year because calving continues after early June
1997, whose tag fit the description of those appliedReynolds et al. 1986). Although we have not
to a few bulls in ANWR by the USFWS in the 1980sconducted systematic surveys of this species in the
(P. Reynolds, pers. comm.). By the mid-1980s, sheldwer Colville and ltkillik drainages, the similarity
muskox fur (giviut) had been found in the westernof the numbers we observed with those found by
Kuparuk Qilfield (P. Kleinleder, ABR, pers. comm.), ADFG in April 1997 (Hicks 1997) indicates that we
and lone bulls were seen near the Colville Riveprobably have found the majority of the population
(Reynolds et al. 1986). Golden (1990) reported thatest of the Sagavanirktok River in the last few years.
a small number of muskoxen first overwintered in Despite comprehensive coverage of the Colville
the Colville River area southeast of Nuigsut inDelta and Colville East caribou calving survey areas
1988-1989. Stephenson (1993) estimated thaturing early and mid-June each year, 1997 was the
approximately 165 muskoxen inhabited the regiorfirst year in which we saw muskoxen north of the
west of ANWR to the Colville River, but gave no ltkillik uplands during our calving surveys: a group
estimate of the number of animals west of theof three adults was found on Kalubik Creek, north
Sagavanirktok River. On 16 April 1997, ADFG of the Transportation Corridor, on 2 June. In past
conducted a winter survey west of the Sagavanirktojiears, groups of muskoxen have been seen in the
River (Game Management Unit [GMU] 26B ‘West’; vicinity of the Delta and Transportation Corridor
James 1997) for the first time and located 92nly during July and August.
muskoxen, primarily in the general vicinity of the We observed several groups of muskoxen
Itkillik uplands, where we have found the largestrepeatedly during July and August 1997 in the
numbers in our surveys during late May and earlyicinity of the delta and Transportation Corridor. A
June (see below); a few muskoxen also were founghixed-sex group of 24 muskoxen, including 3 calves,
in the White Hills on that survey. At the same time,used riverine shrub habitat along the Kachemach
USFWS biologists found 187 muskoxen east of th&iver during 7-15 July, then evidently separated into
Sagavanirktok River (GMU 26B ‘East’; smaller groups; one group of 13 muskoxen, including
James 1997). 2 calves, remained along the lower Kachemach River
at least until 22 August. A group of four bulls used
the lower Kachemach River and habitats nearby
DISTRIBUTION AND ABUNDANCE along the East Channel between 16 July and 2
During the summers of 1992-1993 andAugust, and we saw solitary bulls on the lower
1995-1997, we saw most muskoxen south and eaghchemach and ltkillik rivers in late July and August.
of the Colville Delta, although a few muskoxenwe saw a single cow with a calf once on 27 July on
(mostly lone bulls) have been seen on the deltan island in the East Channel. The last sighting of
(Figure 38). We first found relatively large numbersthe 1997 season was a mixed-sex group of 30
of muskoxen in the uplands east of the ltkillik River,muskoxen in the southwestern corner of the
40-50 km south of the Transportation Corridor,Transportation Corridor on 28 September
during a caribou calving survey in late May 1993,(J. S. Hamilton, pers. comm.).
and have returned each year since then because the
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Figure 38. Distribution of muskoxen seen during aerial surveys in May—September 1992-1993, and
1995-1997 near the Colville River Delta, Alaska. Observation effort was greatest in the
Development Area and Transportation Corridor during June—August.
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These observations are similar to those fronBPOTTED SEAL
past years, although the number of muskoxen
ol_)served in_ the study area has increased in ParaugkCKGROUND
with the regional population. In July 1996, a mixed-
sex group of 20-21 muskoxen, including 7 calves, In Alaska waters, the spotted seal occurs from
moved down the Kachemach River, then sout]Bl’iStOl Bay north to the Chukchi Sea and east to the
toward the Itkillik River. Mixed-sex groups Beaufort Sea (Frost et al. 1982, 1983). Although
containing calves were seen each summer in 199Mttle is known of the winter habits of this species,
1993, and 1995 near the mouth of the Itkillik Riverthey are known to whelp, breed, and molt from
and along the eastern side of the Colville River nortfMarch through April while they inhabit the pack ice-
of there; these groups comprised 14 animals in 199%ront in the Bering Sea (Quakenbush 1988). As the
four in 1993, ané:13 (incomplete count) in 1995. Ppackice recedes and shorefast ice melts, spotted seals

Muskox home ranges in ANWR are larger, anddisperse to nearshore habitat; from mid-summer to
activity and movement rates are much higher, duringpte fall, they commonly haul out on land throughout
summer than winter (Reynolds et al. 1986). Longtheir range. Favored haul-out sites are small islands,
distance movements from winter to summer rangéand spits, and shoals adjacent to deep water
are common in mid-late June, after river breakugSeaman et al. 1981, Frost et al. 1993, ABR, Inc.,
and leafing out of willows along drainages (Reynold¢/npubl. data). In the Chukchi and Beaufort seas,
19923_) Group size typ|ca||y decreases in Summeﬁpotted seals haul out on land from mld-July through
as the breeding season (rut) approaches in Augulﬁte October (Seaman et al. 1981; Frost et al. 1993;
and September; most groups in ANWR ranged fronABR, Inc., unpubl. data). The most northerly
10 to 30 animals in summer (Reynolds et al. 1986documented major summer/autumn concentration of
Reynolds 1992b). Our limited observations suggestpotted seals is in Kasegaluk Lagoon, where up to
that most of the muskox population that resides i?,200 seals have been seen hauled-out (Frost et al.
the Itkillik—Colville region follows a similar pattern 1993). As nearshore waters begin to freeze in early
of seasonal movements and group dynamicg¥inter, spotted seals move away from the coast
muskoxen winter in the uplands east of the Itkillikbecause they are incapable of maintaining breathing
River, then disperse during summer into smalleholes in the thickening shorefast ice (Quakenbush
groups, some of which move northward along thel988).
Itkillik and Kachemach rivers to the Colville Delta Although the distribution and abundance of
vicinity, returning south later in the summer and fall.spotted seals from Pt. Barrow eastward along the

In winter, muskoxen select upland habitats neaBeaufort Sea coast is poorly documented, the
ridges and bluffs with shallow, soft snow cover thatColville River Delta is known to be used by seals in
permits easy access to food plants (Klein et al. 1993jummer and autumn. Seaman et al. (1981) reported
In Spring' muskoxen use up|and tussock tundra anah estimate from J. Helmericks of 150-200 seals used
moist Sedge_shrub tundra, apparenﬂy Seeking h|g|rﬁhe Colville Delta from late JUly through autumn.
quality flowering sedges (Jingfors 1980, ReynoldsSatellite tracking of spotted seals outfitted with
etal. 1986). By late spring and summer, muskoxeffansmitters has revealed that movements of
prefer river terraces, gravel bars, and shrub standRdividuals from Kasegaluk Lagoon to the Colville
along rivers and tundra streams (Jingfors 1980P€lta may be initiated as late as August (Frost et al.
Robus 1981), where they eat willow leaves,1993).
flowering herbaceous plants, and sedges (Robus
1984, O’Brien 1988). Thus, Riverine or Upland p|STRIBUTION AND ABUNDANCE
Shrub and Moist Sedge—Shrub Meadows likely are

the most important habitats for muskoxen using the ~ PUring eight aerial surveys in 1997, we saw
Colville Delta and Transportation Corridor. small groups of spotted seals on four occasions,
hauled out on sand spits or in adjacent shoals in two

locations (Figure 39). Seals were not seen elsewhere
on the delta, and none were seen on or around the
Jones Islands or Pingok Island. Seaman et al. (1981)
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Figure 39. Locations and dates of Spotted Seal observations on the Colville River Delta, Alaska, 1996
and 1997.
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speculated that adequate haulout sites on the delpart of the Transportation Corridor. We do not know
are limited in number. The two locations where wef the two individuals we saw on 20 July were the
observed seals in 1997 probably represendame ones seen on 16 July. Similar to snowshoe
“traditionally” used sites. hares, moose occur at much higher densities
We did not observe any initial responseupstream along the Colville River, and are rare on
(i.e., hauled-out seals did not flee into nearby deethe delta (Coady 1979); our observers saw no moose
water) to the approach of our aircraft during ouron the delta during 1992-1996, although we found
surveys, which were sometimes flown as low as 9@wo sets of tracks one year. USFWS biologists saw
m agl and as close as 500 m horizontally from th&—4 moose per year during summer field work on
seals. In one instance, however, seals entered ttiee delta in the early 1980s (Simpson et al. 1982,
water when we began circling above them to obtaifRenken et al. 1983, Rothe et al. 1983).
an accurate count. Our limited observations of  On 29 July 1997, we saw a gray wolf on the
haulout seals on the Colville Delta are contrary tdachemach River 11 km south of the Transportation
reports by other investigators about the sensitivityCorridor while flying muskox surveys in a small
of this species to aircraft. In Kasegaluk Lagoonairplane (“super cub”). Shortly after we spotted it,
Frost et al. (1993) found that seals began respondirigje wolf began pursuing a lone caribou, which it
to survey aircraft at1 km and at flight altitudes of succeeded in bringing down for about 30 seconds
760 meters; furthermore, they suggest that spottdaefore the caribou escaped. The wolf continued to
seals may be more sensitive to disturbance than madtase the caribou for more than a kilometer before
other pinnipeds. Seaman et al. (1981), citingt gave up and sat down in the creek. Five and a half
discussion with J. J. Burns, also mentions that spottdtburs later, we saw the wolf resting along the
seals are exceptionally sensitive to disturbance. Kachemach River <1 km south of the Transportation
Corridor. On 20 July 1995, other biologists saw a
OTHER MAMMALS wolf north of the Transportation Corridor on the
Miluveach River, 5 km upstream from the mouth
We saw three mammal species—snowsho¢€S. Earnst, pers. comm.). The population of wolves
hare, gray wolf, and moose—in the Delta andn the outer coastal plain was depressed for many
Transportation Corridor survey areas in 1997 thayears following federal predator control in the 1950s
we had not seen during previous years of studgnd subsequent aerial hunting (R. Stephenson, pers.
(1992-1996). On 16 June, we saw a Snowy Owtomm.). Increased sightings and harvest by Nuigsut
feeding on the carcass of a small, white-hairedesidents in recent years indicate that the population
mammal in the Facility Area. Two days later duringhas rebounded (G. Carroll, pers. comm.), and wolves
ground surveys in the same area, we found anldave been seen occasionally in the Kuparuk Oilfield
collected the hindquarters of a snowshoe harsince winter 1993-1994 (A. Schuyler, pers. comm.).
(identity confirmed by G. Jarrell, University of
Alaska Museum, Fairbanks, pers. comm.). On 19
June, we spotted an unidentified hare from the
helicopter in a drained lake basin in the north-central
part of the Transportation Corridor. Snowshoe hares
were abundant along the Colville River upstream
near Umiat in mid-June 1997 (D. R. Klein, pers.
comm.), but their occurrence along the lower Colville
River and on the delta is rare.
We saw moose on three occasions during aerial
surveys in 1997. On 16 July, we saw two female
moose together close to Pikonik Mound, near the
East Channel north of the Transportation Corridor.
On 20 July, we saw one moose on an island southwest
of Anachlik Island and another in the southwestern
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Appendices

Appendix A. Common and scientific names of birds and mammals seen during the Colville River
Delta Wildlife Study, May—October 1992—-1997.

BIRDS
Red-throated Loon
Pacific Loon
Yellow-billed Loon
Red-necked Grebe
Tundra Swan

Gavia stellata

Gavia pacifica

Gavia adamsii
Podiceps grisegena
Cygnus columbianus

Greater White-fronted GooseéAnser albifrons

Snow Goose

Brant

Canada Goose
Green-winged Teal
Mallard

Northern Pintail
Northern Shoveler
American Wigeon
Greater Scaup
Lesser Scaup
Common Eider

King Eider
Spectacled Eider
Steller's Eider
Oldsquaw

Black Scoter

Surf Scoter
White-winged Scoter
Red-breasted Merganser
Bald Eagle

Northern Harrier
Rough-legged Hawk
Golden Eagle

Merlin

Peregrine Falcon
Willow Ptarmigan
Rock Ptarmigan
Sandhill Crane
Black-bellied Plover

MAMMALS
Snowshoe Hare
Arctic Ground Squirrel
Brown Lemming
Collared Lemming
Gray Wolf

Arctic Fox

Red Fox

Chen caerulescens
Branta bernicla
Branta canadensis
Anas crecca

Anas platyrhynchos
Anas acuta

Anas clypeata

Anas americana
Aythya marila

Aythya affinis
Somateria mollissima
Somateria spectabilis
Somateria fischeri
Polysticta stelleri
Clangula hyemalis
Melanitta nigra
Melanitta perspicillata
Melanitta fusca
Mergus serrator

American Golden-Plover
Upland Sandpiper
Whimbrel

Bar-tailed Godwit
Ruddy Turnstone
Semipalmated Sandpiper
Least Sandpiper
White-rumped Sandpiper
Baird's Sandpiper
Pectoral Sandpiper
Dunlin

Stilt Sandpiper
Long-billed Dowitcher
Common Snipe
Red-necked Phalarope
Red Phalarope
Pomarine Jaeger
Parasitic Jaeger
Long-tailed Jaeger
Glaucous Gull

Sabine's Gull

Arctic Tern

Snowy Owl

Short-eared Owl

Horned Lark

Haliaeetus leucocephalus Common Raven

Circus cyaneus
Buteo lagopus
Aquila chrysaetos
Falco columbarius
Falco peregrinus
Lagopus lagopus
Lagopus mutus
Grus canadensis
Pluvialis squatarola

Lepus americanus
Spermophilus parryii
Lemmus sibiricus
Dicrostonyx rubricatus
Canis lupus

Alopex lagopus
Vulpes vulpes

American Robin

Yellow Wagtail

Wilson's Warbler
American Tree Sparrow
Savannah Sparrow
Lapland Longspur
Snow Bunting

Common Redpoll

Pluvialis dominica
Bartramia longicauda
Numenius phaeopus
Limosa lapponica
Arenaria interpres
Calidris pusilla

Calidris minutilla
Calidris fuscicollis
Calidris bairdii

Calidris melanotos
Calidris alpina

Calidris himantopus
Limnodromus scolopaceus
Gallinago gallinago
Phalaropus lobatus
Phalaropus fulicaria
Stercorarius pomarinus
Stercorarius parasiticus
Stercorarius longicaudus
Larus hyperboreus
Xema sabini

Sterna paradisaea
Nyctea scandiaca

Asio flammeus
Eremophila alpestris
Corvus corax

Turdus migratorius
Motacilla flava

Wilsonia pusilla
Spizella arborea
Passerculus sandwichensi
Calcarius lapponicus
Plectrophenax nivalis
Carduelis flammea

Grizzly Bear Ursus arctos
Ermine Mustela erminea
Wolverine Gulo gulo

Spotted Seal Phoca largha
Moose Alces alces
Caribou Rangifer tarandus
Muskox Ovibos moschatus
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Appendices

Appendix B. Descriptions of wildlife habitat types found in the Delta and Transportation Corridor
survey areas, Colville River Delta, Alaska, 1997.

Habitat Description

Open Nearshore Shallow estuaries, lagoons, and embayments along the coast of the Beaufort Sea. Winds, tides, river

Water (Marine) discharge, and icing create dynamic changes in physical and chemical characteristics. Tidal range
normally is small (<0.2 m), but storm surges produced by winds may raise sea level as much as 2-3
m. Bottom sediments are mostly unconsolidated mud. Winter freezing generally begins in late
September and is completed by late November. This habitat is important for some species of
waterfowl during molting and during spring and fall staging, and for loons while foraging.

Brackish Water Coastal ponds and lakes that are flooded periodically with saltwater during storm surges. Salinity
levels often are increased by subsequent evaporation of impounded saline water. The substrate may
contain peat, reflecting its freshwater/terrestrial origin, but this peat is mixed with deposited silt and
clay.

Tapped Lake  Waterbodies that have been partially drained through erosion of banks by adjacent river channels, but

with Low-water which are connected to rivers by distinct, permanently flooded channels. The water typically is

Connection brackish and the lakes are subject to flooding every year. Because water levels have dropped, the lake
generally have broad flat shorelines with silty clay sediments. Salt-marsh vegetation is common along
the shorelines. Deeper lakes in this habitat do not freeze to the bottom during winter. Sediments are
fine-grained silt and clay with some sand. These lakes provide important overwintering habitat for fis

Tapped Lake  Similar to preceding type, except that the connecting channels are dry during low water and the lakes

with High-water are connected only during flooding events. Water tends to be fresh. Small deltaic fans are common

Connection near the connecting channels due to deposition during seasonal flooding. These lakes provide
important fish habitat.

Salt Marsh On the Beaufort Sea coast, arctic Salt Marshes generally occur in small, widely dispersed patches,
most frequently on fairly stable mudflats associated with river deltas. The surface has little
microrelief, and is flooded irregularly by brackish or marine water during high tides, storm suthes, an
river-flooding events. Salt Marshes typically include a complex assemblage of small brackish ponds,
halophytic sedge and grass wet meadows, halophytic dwarf-willow scrub, and small barren patches.
Dominant plant species usually includar€x subspathace&. ursina, Puccinellia phryganodes,
Dupontia fisheri, P. andersonii, Salix ovalifolia, Cochlearia officinalis, Stellaria humifaisdSedum
rosea. Salt Marsh is an important habitat for brood-rearing and molting waterfowl.

Tidal Flat Areas of nearly flat, barren mud or sand that are periodically inundated by tidal waters. Tidal Flats
occur on the seaward margins of deltaic estuaries, leeward portions of bays and inlets, and at mouths
of rivers. Tidal Flats frequently are associated with lagoons and estuaries and may vary widely in
salinity levels. Tidal Flats are considered separately from other barren habitats because of their
importance to estuarine and marine invertebrates and shorebirds.

Salt-killed Coastal areas where saltwater intrusions from storm surges have killed much of the original

Tundra terrestrial vegetation and which are being colonized by salt-tolerant plants. Colonizing plants
includePuccinellia andersonii, Dupontia fisheri, Braya purpurascens, B. pilosa, Cochlearia
officinalis, Stellaria humifusa, Cerastium beeringianamd Salix ovalifolia This habitat typically
occurs either on low-lying areas that formerly supported Wet Sedge—Willow Meadows and Basin
Wetland Complexes or, less commonly, along drier coastal bluffs that formerly supported Moist
Sedge-Shrub Meadows and Upland Shrub. Salt-killed Tundra differs from Salt Marshes in having
abundant litter from dead tundra vegetation, a surface horizon of organic soil, and salt-tolerant
colonizing plants. These areas are often polygonized, with the rims less salt-affected than the centers
of the polygons.

Deep Open Deep £1.5 m) waterbodies range in size from small ponds in ice-wedge polygons to large open
Water without  lakes; most have resulted from thawing of ice-rich sediments, although some are associated with old
Islands river channels. They do not freeze to the bottom during winter. Lakes usually are not connected to

rivers. Sediments are fine-grained silt and clay. Deep Open Waters without Islands are
differentiated from those with islands because of the importance of islands to nesting waterbirds.

135 Colville Wildlife Study



Appendices

Appendix B. (Cont.)

Habitat Description

Deep Open Similar to the preceding type, except that these waterbodies have islands or complex shorelines

Water with formed by thermal erosion of low-center polygons. The complex shorelines and islands are important

Islands or features of nesting habitat for many species of waterbirds.

Polygonized

Margins

Shallow Open Ponds and small lakes <1.5 m deep with emergent vegetation covering <5% of the waterbody surface.

Water without Due to the shallow depth, water freezes to the bottom during winter and thaws by early to mid-June.

Islands Maximal summer temperatures are higher than those in deep water. Although these ponds generally
are surrounded by wet and moist tundra, ponds located in barren areas also are included in this
category. Sediments are fine-grained silt and clay.

Shallow Open Shallow lakes and ponds with islands or complex shorelines characterized by low-center polygons.

Water with Distinguished from Shallow Open Water without Islands because shoreline complexity appears to be

Islands or an important feature of nesting habitat for many species of waterbirds.

Polygonized

Margins

River or Stream Permanently flooded channels of the Colville River and its tributaries and smaller stream channels in

Aquatic Sedge
Marsh

Aquatic Sedge
with Deep
Polygons

Aquatic Grass
Marsh

Young Basin
Wetland
Complex
(ice-poor)

the Transportation Corridor. Rivers generally experience peak flooding during spring breakup and
lowest water levels during mid-summer. The distributaries of the Colville River Delta are slightly
saline, whereas streams in the Transportation Corridor are non-saline. During winter unfrozen water
in deeper channels can become hypersaline.

Permanently flooded waterbodies or margins of waterbodies domina@aréy aquatilis

Typically, emergent sedges occur in water3 m deep. Water and bottom sediments of this shallow
habitat freeze completely during winter, but the ice melts in early June. The sediments generally
consist of a peat layer (0.2-0.5 m deep) overlying fine-grained silt.

Primarily a coastal habitat in which thermokarst of ice-rich soil has produced deep (>1 m),
permanently flooded polygon centers. Emergent vegetation, nihstiguatilis,usually is found
around the margins of the polygon centers. Occasionally, centers will have the emergent grass
Arctophila fulva Polygon rims are moderately well drained and dominated by sedges and dwarf
shrubs, includindryas integrifolia Salix reticulata, S. phlebophyllandS. ovalifolia.

Ponds and lake margins with the emergent ghaswophila fulva. Due to shallow water depths (<1

m), the water freezes to the bottom in the winter, and thaws by early Atgtephila stem densities

and annual productivity can vary widely among sites. Sediments generally lack peat. This type
usually occurs as an early successional stage in the thaw lake cycle and is more productive than
Aquatic Sedge Marsh. This habitat tends to have abundant invertebrates and is important to many
waterbirds.

Basin wetland complexes (both young and old) occur in drained lake basins and are characterized by
a complex mosaic of open water, aquatic sedge and grass marshes, and wet and moist meadows in
patches too small (<0.5 ha) to map individually. Deeper basins may be entirely inundated during
spring breakup. Water levels gradually recede following breakup. Basins often have distinct upland
rims marking the location of old shorelines, although boundaries may be indistinct due to the
coalescence of thaw basins and the presence of several thaw-lake stages. Soils generally are fine-
grained, organic-rich, and ice-poor in the young type. The lack of ground ice results in poorly
developed polygon rims in wetter areas and indistinct edges of waterbodies. Ecological communities
within younger basins appear to be much more productive than are those in older basins, which is the
reason for differentiating between the two types of basin wetland complexes.
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Habitat

Description

Old Basin
Wetland
Complex
(ice-rich)

Nonpatterned
Wet Meadow

Wet Sedge—
Willow
Meadow

Moist Sedge—
Shrub Meadow
(low- or high-
relief polygons)

Moist Tussock
Tundra

Riverine or
Upland Shrub

Similar to preceding type, but characterized by well-developed low- and high-center polygons
resulting from ice-wedge development and aggradation of segregated ice. The waterbodies in old
complexes have smoother, more rectangular shorelines and are not as interconnected as in young
complexes. The vegetation types generally include Wet Sedge Willow Meadow, Moist Sedge—Shrub
Meadow, and Moist Tussock Tundra. Aquatic Sedge and Grass Marshes are absent. Soils generally
have a moderately thick (0.2-0.5 m) organic layer overlying fine-grained silt or sandy silt.

Sedge-dominated meadows that typically occur within young drained lake basins, as narrow margins
of receding waterbodies, or along edges of small stream channels in areas that have not yet undergone
extensive ice-wedge polygonization. Disjunct polygon rims and strangmoor cover <5% of the ground
surface. The surface generally is flooded during early summer (depth <0.3 m) and drains later, but
remains saturated within 15 cm of the surface throughout the growing season. The uninterrupted
movement of water and dissolved nutrients in nonpatterned ground results in more robust growth of
sedges than in polygonized habita@arex aquatilisandEriophorum angustifoliunusually

dominate although other sedges may be present. Near the coast, thBgpassia fisherimay be

present. Low and dwarf willowsélix lanata, S. arcticegndS. planifolig occasionally are present.

Soils generally have a moderately thick (10—30 cm) organic horizon overlying fine-grained silt.

Occurs in lowland areas within drained lake basins, level floodplains, and swales on gentle slopes and
terraces, associated with low-centered polygons and strangmoor (undulating raised sod ridges).
Water depth varies through the season (<0.3 m maximum). Polygon rims and strangmoor interrupt
surface and groundwater flow, so only interconnected polygon troughs receive downslope flow and
dissolved nutrients; in contrast, the input of water to polygon centers is limited to precipitation. As a
result, vegetation growth typically is more robust in polygon troughs than in centers. Vegetation is
dominated by the sedge&3arex aquatilisandEriophorum angustifoliumalthough other sedges may

be present, includin@. rotundata, C. saxatilis, C. membranacea, C. chordorapdE. russeolum

Willows (Salix lanata S. arctica,andS. planifolia)usually are abundant.

Occurs on better-drained uplands between thaw basins, riverbanks, old stabilized dunes, lower slopes
of pingos, and foothill slopes, generally associated with nonpatterned ground, frost scars, and
high-centered polygons with low relief. Vegetation is dominate@ bgquatilis, C. bigelowii, E.
angustifolium, S. planifolisandDryas integrifolia The ground is covered with a nearly continuous
carpet of mosses. Soils generally have a thin layer (20-30 cm) of organic matter over silt loam.

Similar to preceding type, except that the vegetation is dominated by the tussock-forming sedge
Eriophorum vaginatum This type tends to occur on the upper portions of slopes and in better drained
conditions than Moist Sedge—Shrub Tundra.

Both open and closed stands of las®.6 m high) and tall (>1.5 m high) willows along riverbanks
andDryastundra on upland ridges and stabilized sand dunes. Tall willows occur mainly along larger
streams and rivers, where the vegetation is dominat&aliy alaxensis Low willow stands are
widespread and typically have a canopyofanataandS. glauca Understory plants include the
shrubsArctostaphylos rubra, S. reticulatandD. integrifolia, and the forb#\stragalusspp.,Lupinus
arcticus andEquisetunspp. Dryastundra is dominated Hy. integrifolia but may include abundant
dwarf willows such a$. phlebophylla Common forbs includgilene acaulis, Pedicularis lanata,
andAstragalus umbellatugndC. bigelowiifrequently is present. In Riverine Shrub, an organic
horizon generally is absent or buried due to frequent sediment deposition. In Upland Shrub, soils
generally have a thin (<5 cm) organic horizon.
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Appendix B. (Cont.)

Habitat

Description

Barrens
(riverine,
eolian, or
lacustrine)

Artificial
(water, fill,
peat road)

Includes barren and partially vegetated (<30% plant cover) areas resulting from riverine, eolian, or
thaw-lake processes. Riverine Barrens on river flats and bars are flooded seasonally and can have
either silty or gravelly sediments. The margins frequently are colonizBédghampsia caespitosa,
Elymus arenarius, Chrysanthemum bipinnatamjEquisetum arvenseEolian Barrens generally are
located adjacent to river deltas and include active sand dunes that are too unstable to support more
than a few pioneering plants (<5% cover). Typical pioneer plants inBlaidealaxensis, Elymus
arenarius,and Deschamspia caespitosaacustrine Barrens occur along margins of drained lakes

and ponds. These areas may be flooded seasonally or can be well drained. On the delta, sediments
usually are clay-rich, slightly saline, and are being colonized by salt-marsh plant species. Barrens
may receive intensive use seasonally by caribou as insect-relief habitat.

A variety of small disturbed areas, including impoundments, gravel fill, and a sewage lagoon at
Nuigsut. Gravel fill is present at Nuigsut, and at the Helmericks residence near the mouth of the
Colville River. A peat road runs roughly north-south within the Transportation Corridor. Two
Kuparuk drill sites (2M and 2K) are included, as are several old exploratory drilling pads.
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Appendix C1. Habitat selection by Spectacled Eiders and King Eiders during pre-nesting on the Delta
survey area, Colville River Delta, Alaska, 1997.

Selection  Rank

Area No. of No.of Use Availability Index Order of
Species/Habitat (km® Grows Adults (%) (%) (Ivlev's E} Selectiofl
SPECTACLED EIDER
Open Nearshore Water (marine) 8.32 0 0 0 1.6 -1.00 11
Brackish Water 6.42 5 9 19.2 1.2 0.88 1
Tapped Lake w/Low-water Connection 21.42 1 2 3.8 4.1 -0.03 8
Tapped Lake w/High-water Connection 20.29 0 0 0 3.9 -1.00 11
Salt Marsh 16.68 1 3 3.8 3.2 0.09 7
Tidal Flat 37.37 0 0 0 7.1 -1.00 11
Salt-killed Tundra 25.63 2 3 7.7 49 0.22 6
Deep Open Water w/o Islands 23.31 0 0 0 4.5 -1.00 11
Deep Open Water w/lIslands or Polygonized Margins 5.15 1 3.8 1.0 0.59 4
Shallow Open Water w/o Islands 2.30 0 0 0 0.4 -1.00 11
Shallow Open Water w/lIslands or Polygonized Margins 0.55 0 0 0 0.1 -1.00 11
River or Stream 75.43 2 2 7.7 144 -0.30 9
Aquatic Sedge Marsh 0 - - - 0 - -
Aquatic Sedge w/Deep Polygons 13.60 8 13 30.8 2.6 0.84 3
Aquatic Grass Marsh 1.37 1 1 3.8 0.3 0.87 2
Young Basin Wetland Complex <0.01 0 0 0 <0.1 -1.00 11
Old Basin Wetland Complex 0.01 0 0 0 <0.1 -1.00 11
Nonpatterned Wet Meadow 41.92 4 4 154 8.0 0.31 5
Wet Sedge—\Wow Meadow w/Low-relief Polygons 101.83 1 2 3.8 195 -0.67 10
Moist Sedge—Shrub Meadow 13.10 0 0 0 25 -1.00 11
Moist Tussock Tundra 2.49 0 0 0 0.5 -1.00 11
Riverine or Upland Shrub 27.10 0 0 0 5.2 -1.00 11
Barrens (riverine, eolian, lacustrine) 78.67 0 0 0 15.0 -1.00 11
Artificial (water, fill, peat road) 0.02 0 0 0 <0.1 -1.00 11
Total 522.97 26 41 100 100
KING EIDER
Open Nearshore Water (marine) 8.32 1 1 5.0 1.6 0.52 3
Brackish Water 6.42 2 3 10.0 1.2 0.78 1
Tapped Lake w/Low-water Connection 21.42 1 2 5.0 4.1 0.10 5
Tapped Lake w/High-water Connection 20.29 1 2 5.0 3.9 0.13 4
Salt Marsh 16.68 0 0 0 3.2 -1.00 8
Tidal Flat 37.37 0 0 7.1 -1.00 8
Salt-killed Tundra 25.63 0 0 0 4.9 -1.00 8
Deep Open Water w/o Islands 23.31 0 0 0 4.5 -1.00 8
Deep Open Water w/lslands or Polygonized Margins 5.15 0 0 0 1.0 -1.00 8
Shallow Open Water w/o Islands 2.30 0 0 0 0.4 -1.00 8
Shallow Open Water w/lIslands or Polygonized Margins 0.55 0 0 0 0.1 -1.00 8
River or Stream 75.43 12 29 60.0 144 0.61 2
Agquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 13.60 0 0 0 2.6 -1.00 8
Aquatic Grass Marsh 1.37 0 0 0 0.3 -1.00 8
Young Basin Wetland Complex <0.01 0 0 0 <0.1 -1.00 8
Old Basin Wetland Complex 0.01 0 0 0 <0.1 -1.00 8
Nonpatterned Wet Meadow 41.92 0 0 0 8.0 -1.00 8
Wet Sedge—\Wow Meadow w/Low-relief Polygons 101.83 2 3 10.0 195 -0.32 7
Moist Sedge—Shrub Meadow 13.10 0 0 0 25 -1.00 8
Moist Tussock Tundra 2.49 0 0 0.5 -1.00 8
Riverine or Upland Shrub 27.10 1 2 5.0 5.2 -0.02 6
Barrens (riverine, eolian, lacustrine) 78.67 0 0 0 15.0 -1.00 8
Artificial (water, fill, peat road) 0.02 0 0 0 <0.1 -1.00 8
Total 522.97 42 100 100

#lvlev's E = (use — availability/use + availability); calculated from groups.

® Lower numbers indicate higher preference.

139

Colville Wildlife Study



Appendices

Appendix C2. Habitat selection by Spectacled Eiders and King Eiders during pre-nesting on the
Transportation Corridor survey area, Colville River Delta, Alaska, 1997.

Selection  Rank

Area No.of No.of Use Availability Index Order of
Species/Habitat (km®) Growps Adults (%) (%) (Ivlev's E} Selectiofi
SPECTACLED EIDER
Open Nearshore Water (marine) 0 - - - 0 - -
Brackish Water 0 - - - 0 - -
Tapped Lake w/Low-water Connection 0 - - - 0 - -
Tapped Lake w/High-water Connection 0.10 0 0 0 <0.1 -1.00 5
Salt Marsh 0 - - - 0 - -
Tidal Flat 0 - - - 0 - -
Salt-killed Tundra 0 - - - 0 - -
Deep Open Water w/o Islands 30.76 1 2 20.0 9.0 0.38 4
Deep Open Water w/lslands or Polygonized Margins 6.52 0 0 1.9 -1.00
Shallow Open Water w/o Islands 10.84 2 7 40.0 3.2 0.85 1
Shallow Open Water w/Islands or Polygonized Margins 7.36 1 20.0 2.1 0.81
River or Stream 2.30 0 0 0 0.7 -1.00 5
Aquatic Sedge Marsh 0.97 0 0 0 0.3 -1.00 5
Aquatic Sedge w/Deep Polygons 0.03 0 0 0 <0.1 -1.00 5
Aquatic Grass Marsh 0.65 0 0 0 0.2 -1.00 5
Young Basin Wetland Complex 14.23 0 0 0 4.1 -1.00 5
Old Basin Wetland Complex 35.59 0 0 0 10.4 -1.00 5
Nonpatterned Wet Meadow 24.47 1 8 20.0 7.1 0.47 3
Wet Sedge—\Wow Meadow w/Low-relief Polygons 19.87 0 0 0 5.8 -1.00 5
Moist Sedge—Shrub Meadow 84.66 0 0 0 24.7 -1.00 5
Moist Tussock Tundra 94.60 0 0 0 27.6 -1.00 5
Riverine or Upland Shrub 7.74 0 0 0 2.3 -1.00 5
Barrens (riverine, eolian, lacustrine) 1.93 0 0 0 0.6 -1.00 5
Artificial (water, fill, peat road) 0.47 0 0 0 0.1 -1.00 5
Total 343.11 5 18 100 100
KING EIDER
Open Nearshore Water (marine) 0 - - - 0 - -
Brackish Water 0 - - - 0 - -
Tapped Lake w/Low-water Connection 0 - - - 0 - -
Tapped Lake w/High-water Connection 0.10 0 0 0 <0.1 -1.00 10
Salt Marsh 0 - - - 0 - -
Tidal Flat 0 - - - 0 - -
Salt-killed Tundra 0 - - - 0 - -
Deep Open Water w/o Islands 30.76 8 33 17.4 9.0 0.32 7
Deep Open Water w/lslands or Polygonized Margins 6.52 6 4.3 1.9 0.39
Shallow Open Water w/o Islands 10.84 8 35 17.4 3.2 0.69 2
Shallow Open Water w/Islands or Polygonized Margins 7.36 18 13.0 2.1 0.72
River or Stream 2.30 1 2 2.2 0.7 0.53 3
Aquatic Sedge Marsh 0.97 0 0 0 0.3 -1.00 10
Aquatic Sedge w/Deep Polygons 0.03 0 0 0 <0.1 -1.00 10
Aquatic Grass Marsh 0.65 0 0 0 0.2 -1.00 10
Young Basin Wetland Complex 14.23 4 10 8.7 4.1 0.35 6
Old Basin Wetland Complex 35.59 6 21 13.0 104 0.11 8
Nonpatterned Wet Meadow 24.47 10 23 21.7 7.1 0.51 4
Wet Sedge—\Wow Meadow w/Low-relief Polygons 19.87 1 2 2.2 5.8 -0.45 9
Moist Sedge—Shrub Meadow 84.66 0 0 0 24.7 -1.00 10
Moist Tussock Tundra 94.60 0 0 0 27.6 -1.00 10
Riverine or Upland Shrub 7.74 0 0 0 2.3 -1.00 10
Barrens (riverine, eolian, lacustrine) 1.93 0 0 0 0.6 -1.00 10
Artificial (water, fill, peat road) 0.47 0 0 0 0.1 -1.00 10
Total 343.11 46 150 100 100

@lvlev's E = (use — availability/use + availability); calculated from groups.

® Lower numbers indicate higher preference.
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Appendix C3. Habitat selection by Tundra Swans during nesting and brood-rearing in the Delta survey
area, Colville River Delta, Alaska, 1997.

No. of Selection Rank

Area Nests or Use  Availability Index Order of
Season/Habitat (km?) Broods (%) (%) (vlev's E}  Selectiofi
NESTING
Open Nearshore Water (marine) 10.46 0 0 1.9 -1.00 12
Brackish Water 6.50 0 0 1.2 -1.00 12
Tapped Lake w/Low-water Connection 21.42 0 0 3.9 -1.00 12
Tapped Lake w/High-water Connection 20.36 1 3.1 3.7 -0.08 10
Salt Marsh 16.35 1 3.1 3.0 0.03 9
Tidal Flat 56.05 0 0 10.2 -1.00 12
Salt-killed Tundra 25.63 4 125 4.6 0.34 7
Deep Open Water w/o Islands 23.31 0 0 4.2 -1.00 12
Deep Open Water w/lIslands or Polygonized Margins 5.15 1 3.1 0.9 0.54 4
Shallow Open Water w/o Islands 2.30 0 0 0.4 -1.00 12
Shallow Open Water w/lslands or Polygonized Margins 0.55 0 0 0.1 -1.00 12
River or Stream 81.76 0 0 14.8 -1.00 12
Aquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 13.60 2 6.3 25 0.43 5
Aquatic Grass Marsh 1.37 2 6.3 0.2 0.92 1
Young Basin Wetland Complex <0.01 0 0 <0.1 -1.00 12
Old Basin Wetland Complex 0.01 0 0 <0.1 -1.00 12
Nonpatterned Wet Meadow 41.92 2 6.3 7.6 0.10 8
Wet Sedge-Willow Meadow 102.36 12 375 18.6 0.34 6
Moist Sedge—Shrub Meadow 13.36 5 15.6 2.4 0.73 3
Moist Tussock Tundra 2.52 1 3.1 0.5 0.74 2
Riverine or Upland Shrub 27.40 0 0 5.0 -1.00 12
Barrens (riverine, eolian, lacustrine) 78.90 1 3.1 14.3 -0.64 11
Artificial (water, fill, peat road) 0.02 0 0 <0.1 -1.00 12
Total 551.29 32 100 100
BROOD-REARING
Open Nearshore Water (marine) 10.46 0 0 1.9 -1.00 11
Brackish Water 6.50 0 0 1.2 -1.00 11
Tapped Lake w/Low-water Connection 21.42 4 16.7 3.9 0.62 2
Tapped Lake w/High-water Connection 20.36 0 0 3.7 -1.00 11
Salt Marsh 16.35 1 4.2 3.0 0.17 7
Tidal Flat 56.05 0 0 10.2 -1.00 11
Salt-killed Tundra 25.63 2 8.3 4.6 0.28 5
Deep Open Water w/o Islands 23.31 4 16.7 4.2 0.60 3
Deep Open Water w/lIslands or Polygonized Margins 5.15 1 4.2 0.9 0.63 1
Shallow Open Water w/o Islands 2.30 0 0 0.4 -1.00 11
Shallow Open Water w/lIslands or Polygonized Margins 0.55 0 0 0.1 -1.00 11
River or Stream 81.76 2 8.3 14.8 -0.28 10
Aquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 13.60 2 8.3 2.5 0.54 4
Aquatic Grass Marsh 1.37 0 0 0.2 -1.00 11
Young Basin Wetland Complex <0.01 0 0 <0.1 -1.00 11
Old Basin Wetland Complex 0.01 0 0 <0.1 -1.00 11
Nonpatterned Wet Meadow 41.92 2 8.3 7.6 0.05 9
Wet Sedge—Willow Meadow 102.36 5 20.8 18.6 0.06 8
Moist Sedge—Shrub Meadow 13.36 1 4.2 2.4 0.26 6
Moist Tussock Tundra 2.52 0 0 0.5 -1.00 11
Riverine or Upland Shrub 27.40 0 0 5.0 -1.00 11
Barrens (riverine, eolian, lacustrine) 78.90 0 0 14.3 -1.00 11
Artificial (water, fill, peat road) 0.02 0 0 <0.1 -1.00 11
Total 551.29 24 100 100

2lvlev's E = (use — availability/use + availability); calculated from groups.
®Lower numbers indicate higher preference.
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Appendix C4. Habitat selection by Tundra Swans during nesting and brood-rearing in the

Transportation Corridor survey area, Colville River Delta, Alaska, 1997.

No. of Selection Rank

Area Nestsor Use Availability Index Order of
Season/Habitat (km?) Broods (%) (%) (Ivlev's E}  Selectiofl
NESTING
Open Nearshore Water (marine) 0 - - 0 - -
Brackish Water 0 - - 0 - -
Tapped Lake w/Low-water Connection 0 - - 0 - -
Tapped Lake w/Hgh-water Connection 0.10 0 0 <0.1 -1.00 9
Salt Marsh 0 - - 0 - -
Tidal Flat 0 - - 0 - -
Salt-killed Tundra 0 - - 0 - -
Dee Open Water w/o Islands 30.76 0 0 9.0 -1.00 9
Degp Open Water w/lslands or Rajonized Magins 6.52 1 9.1 1.9 0.65 2
Shallow pen Water w/o Islands 10.84 0 0 3.2 -1.00 9
Shallow pen Water w/lslands or Bgjonized Magins 7.37 2 18.2 2.1 0.79 1
River or Stream 2.31 0 0 0.7 -1.00 9
Aquatic Sede Marsh 0.97 0 0 0.3 -1.00 9
Aquatic Sede w/De@ Polygons 0.03 0 0 <0.1 -1.00 9
Aquatic Grass Marsh 0.65 0 0 0.2 -1.00 9
Young Basin Wetland Coplex 14.23 2 18.2 4.1 0.63 3
Old Basin Wetland Copfex 35.60 2 18.2 10.4 0.27 4
Nonpatterned Wet Meadow 24.47 1 9.1 7.1 0.12 6
Wet Sedie—Willow Meadow 19.87 1 9.1 5.8 0.22 5
Moist Sedje—Shrub Meadow 84.67 1 9.1 24.7 -0.46 7
Moist Tussock Tundra 94.62 1 9.1 27.6 -0.50 8
Riverine or Wland Shrub 7.74 0 0 2.3 -1.00 9
Barrens (riverine, eolian, lacustrine) 1.93 0 0 0.6 -1.00 9
Artificial (water, fill, peat road) 0.47 0 0 0.1 -1.00 9
Total 343.16 11 100 100
BROOD-REARING
Open Nearshore Water (marine) 0 - - 0 - -
Brackish Water 0 - - 0 - -
Tapped Lake w/Low-water Connection 0 - - 0 - -
Tapped Lake w/Hgh-water Connection 0.10 0 0 <0.1 -1.00 5
Salt Marsh 0 - - 0 - -
Tidal Flat 0 - - 0 - -
Salt-killed Tundra 0 - - 0 - -
Dee Open Water w/o Islands 30.76 7 63.6 9.0 0.75 2
Deg Open Water w/lslands or Rajonized Magins 6.52 2 18.2 1.9 0.81 1
Shallow pen Water w/o Islands 10.84 1 9.1 3.2 0.48 3
Shallow pen Water w/lslands or Rgonized Magins 7.37 0 0 2.1 -1.00 5
River or Stream 2.31 0 0 0.7 -1.00 5
Aquatic Sede Marsh 0.97 0 0 0.3 -1.00 5
Aquatic Sede w/De@ Polygons 0.03 0 0 <0.1 -1.00 5
Aquatic Grass Marsh 0.65 0 0 0.2 -1.00 5
Young Basin Wetland Copiex 14.23 0 0 4.1 -1.00 5
Old Basin Wetland Coplex 35.60 1 9.1 10.4 -0.07 4
Nonpatterned Wet Meadow 24.47 0 0 7.1 -1.00 5
Wet Sede—Willow Meadow 19.87 0 0 5.8 -1.00 5
Moist Sed)e—Shrub Meadow 84.67 0 0 24.7 -1.00 5
Moist Tussock Tundra 94.62 0 0 27.6 -1.00 5
Riverine or Wland Shrub 7.74 0 0 2.3 -1.00 5
Barrens (riverine, eolian, lacustrine) 1.93 0 0.6 -1.00 5
Artificial (water, fill, peat road) 0.47 0 0 0.1 -1.00 5
Total 343.16 11 100 100

2lvlev's E = (use — availability/use + availability); calculated from groups.

®| ower numbers indicate higher preference.

Colville Wildlife Study

142



Appendices

Appendix C5. Habitat selection by Yellow-billed Loons during nesting and brood-rearing in the Delta

survey area, Colville River Delta, Alaska, 1997.

No. of Selection Rank

Area Nestsor Use Availability Index Order of
Season/Habitat (km®  Broods (%) (%) (Ivlev's E}  Selectiofl
NESTING
Open Nearshore Water (marine) 0 - - 0 - -
Brackish Water 1.22 0 0 0.4 -1.00 6
Tapped Lake w/Low-water Connection 19.38 0 0 6.0 -1.00 6
Tapped Lake w/High-water Connection 19.57 1 7.1 6.1 0.08 4
Salt Marsh 5.64 0 0 1.7 -1.00 6
Tide Flat 0.06 0 0 <0.1 -1.00 6
Salt-killed Tundra 7.48 0 0 2.3 -1.00 6
Deep Open Water w/o Islands 21.09 1 7.1 6.5 0.05 5
Deep Open Water w/lslands or Polygonized Margins 3.58 1 7.1 11 0.73 1
Shallow Open Water w/o Islands 1.87 0 0 0.6 -1.00 6
Shallow Open Water w/lslands or Polygonized Margins 0.40 0 0 0.1 -1.00 6
River or Stream 38.33 0 0 11.9 -1.00 6
Aquatic Sedge Marsh 0 - - 0 - -
Aquatic Sedge w/Deep Polygons 10.00 0 14.3 3.1 -1.00 6
Aquatic Grass Marsh 1.20 0 5.9 0.4 -1.00 6
Young Basin Wetland Complex 0 - - 0 - -
Old Basin Wetland Complex 0 - - 0 - -
Nonpatterned Wet Meadow 29.78 2 5.9 9.2 0.22 3
Wet Sedge-Willow Meadow 80.84 9 35.3 25.0 0.44 2
Moist Sedge—Shrub Meadow 9.10 0 0 2.8 -1.00 6
Moist Tussock Tundra 0.01 0 0 <0.1 -1.00 6
Riverine or Upland Shrub 22.61 0 0 7.0 -1.00 6
Barrens (riverine, eolian, lacustrine) 51.27 0 0 15.9 -1.00 6
Artificial (water, fill, peat road) 0 - - 0 - -
Total 323.42 14 100 100
BROOD-REARING
Open Nearshore Water (marine) 0 - - 0 - -
Brackish Water 1.22 0 0 0.4 -1.00 3
Tapped Lake w/Low-water Connection 19.38 0 0 6.0 -1.00 3
Tapped Lake w/High-water Connection 19.57 1 20.0 6.1 0.53 2
Salt Marsh 5.64 0 0 1.7 -1.00 3
Tide Flat 0.06 0 0 <0.1 -1.00 3
Salt-killed Tundra 7.48 0 0 2.3 -1.00 3
Deep Open Water w/o Islands 21.09 4 80.0 6.5 0.85 1
Deep Open Water w/lslands or Polygonized Margins 3.58 0 0 11 -1.00 3
Shallow Open Water w/o Islands 1.87 0 0 0.6 -1.00 3
Shallow Open Water w/lslands or Polygonized Margins 0.40 0 0 0.1 -1.00 3
River or Stream 38.33 0 0 11.9 -1.00 3
Aquatic Sedge Marsh 0 - 0 - -
Aquatic Sedge w/Deep Polygons 10.00 0 0 3.1 -1.00 3
Aquatic Grass Marsh 1.20 0 0 0.4 -1.00 3
Young Basin Wetland Complex 0 - - 0 - -
Old Basin Wetland Complex 0 - - 0 - -
Nonpatterned Wet Meadow 29.78 0 0 9.2 -1.00 3
Wet Sedge—Willow Meadow 80.84 0 0 25.0 -1.00 3
Moist Sedge—Shrub Meadow 9.10 0 0 2.8 -1.00 3
Moist Tussock Tundra 0.01 0 0 <0.1 -1.00 3
Riverine or Upland Shrub 22.61 0 0 7.0 -1.00 3
Barrens (riverine, eolian, lacustrine) 51.27 0 0 15.9 -1.00 3
Artificial (water, fill, peat road) 0 - - 0 - -
Total 323.42 5 100 100

2lvlev's E = (use — availability/use + availability); calculated from groups.

PLower numbers indicate higher preference.
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