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CONVERSION TABLE

For those readers who may prefer the commonly used American units, rather than
the metric (S1), the conversion factors for the units used in this report are
given below.

Multiply Metric S(1) Units By To obtain American Units
Centimeters (cm) 0.3937 Inches (in)

Meter (m) 1.0936 Yards (yd)

Kilometers (km) 0.6215 Miles (mi)

Grams (g) 0.0352 Ounces (oz)

Kilograms (kg) 2.2046 Pounds (1b)

Liters (L) 0.26U42 Gallons (gal)

Square kilometers (km?) 0.3861 Square miles (mi2)
Square kilometers (km?) 247.1050 Acres

Hectares (ha) 2.4711 Acres

Kilograms per hectare (kg/ha) 0.8262 Pounds per acre (lb/acre)
Cubic meters per second 35.7143 Cubic feet per second
Degrees Celsius (°C) (°Cx1.8)+32 Degrees Fahrenheit (°F)

Xxxi



Chapter 6

FISH

This chapter presents information relevant to fishery resources on the ANWR
coastal plain and adjacent areas (Fig. 1) and is divided into 5 sections: 1)
a brief review of recent work done by the Fairbanks Fishery Resources office
and a short summary of pertinent studies carried out by other research
organizations; 2) habitat description; 3) species descriptions; 4)
discussion of impacts of human activities; and 5) remaining data gaps
concerning fishery resources within the ANWR study area.

Recent Work

In the initial baseline report of 1982, the following 6 major information gaps
were identified:

a. fish distribution in lakes and streams east of the Canning River.
b. locations and quality of fish overwintering areas.
¢. locations and discharge of springs.

d. population sizes and 1life histories of arctic char in various
drainages.

e. species composition and distribution in the nearshore and lagoon
fisheries.

f. human fishing pressure.

To address these data gaps, USFWS investigators in 1981 and 1982 assessed
habitat conditions and the general distribution and 1life histories of major
species in drainages between the Canning and Sadlerochit Rivers. Radio
telemetry was used to monitor fall and winter movements of anadromous arctic
char on the Canning River (Fig.2).

Survey work continued in 1983 on the Okpilak, Jago, and Hulahula Rivers and on
the smaller drainages between the Katakturuk and Aichilik Rivers. Char
overwintering 1locations and movements, spawning grounds, and babitat
requirements were examined on the Hulahula and Canning Rivers (Fig.2).

In 1984 information was collected on seasonal abundance, age, growth, and food
habits of fishes in Nuvagapak Lagoon (Beaufort Lagoon) (Fig.2). The char
radio-tracking project on the Hulahula River was completed; char in the
Aichilik River and grayling in 3 western refuge drainages were radio-tagged
and tracked to determine distribution, migration patterns, and overwintering
locations.

The Beaufort Lagoon investigations were modified slightly and repeated in
1985. Researchers expanded the grayling telemetry project and conducted a
fisheries survey on the Kongakut River. This river does not lie within the
1002c study area; however, any oil development within the refuge may result in
an influx of sport fishermen due to the high-quality char and grayling fishing
on the Kongakut.
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The Division of Sport Fisheries of the Alaska Department of Fish and Game has
conducted monitoring and evaluation studies of arctic waters since 1969, Most
of these studies occurred in Prudhoe Bay, and the Colville and Sagavanirktok
Rivers (Fig. 1). The investigations included:

1. fish distribution along the ANWR coast (Roguski and Komerek 1972),

2. Tfish distribution in lakes along the pipeline corridor of the north
slope (Bendock 1980 and 1982, Furniss 1974),

3. tagging and recovery of arctic char from the Sagavanirktok River
drainage (Yoshihara 1972 and 1973, Furniss 1974 and 1675),

4, aerial counts of arctic char in the Sagavanirktok River drainage
(Yoshihara 1972 and 1973, Furniss 1974 and 1975, Bendock 1980, 1981,
1982 and 1983, Bendock and Burr 1984),

5. overwintering habitat in the Colville River (Bendock 1980, 1981),

6. overwintering locations of arctic char and burbot in the Sagavanirktok
River (Bendock 1981, 1982 and 1983, Bendock and Burr 1984),

7. monitoring the subsistence fishery at Barter Island (Furniss 1974)

Also working in the same areas in the 1970's was a private research group,
Aguatic Environments Limited, which undertook bhiological investigations for
Alaska /Canada Arctic Gas along proposed routes of an Alaska-Canada pipeline.
The study area extended from Prudhoe Bay to the Mackenzie River delta. An
extensive collection of baseline information concerning water availability,
fish distribution, and habitat condition was generated and serves as excellent
reference (Craig and McCart 1974, Craig and Poulin 1974, DeBruyn and McCart
1974, Glova and McCart 1974, Ward and Craig 1974, Craig 1977a, Griffiths et
al. 1977, Mann 1975, Griffiths et al. 1979).

The Beaufort Sea became the focus of many other scientists through projects
directed under NOAA's Outer Continental Shelf Environmental Assessment Program
(OCSEAP) beginning in 1975. ©Norton and Weller (1984) reviewed the history of
scientific endeavor linked with development of o0il at Prudhoe Bay. This
review is 1 of a collection of papers written after culmination of the program
(Barnes et al. 1984), This collection of papers is a comprebhensive assemblage
of work done on the meteorology, oceanography, geology, and biology of the
Beaufort Sea.

Permits for certain o0il development activities reauire environmental
assessment and monitoring programs. Thus, in recent years, private biological
consulting firms engaged in monitoring the fisheries resources for oil
companies have added a considerable amount of fisheries information to the
north slope data base.

Although much of the Prudhoe Bay work has been cited in this chapter, it is
important to recognize key differences between the western coastal region of
the Beaufort Sea (Simpson Lagoon, Prudhoe Bay) and the eastern Beaufort Sea
coastal region (ANWR). The refuge has more lagoons protected by barrier
islands and fewer large bays. Coastal zone habitat in ANWR is influenced by
the input of mountain streams, many of which are spring-fed and provide.
overwintering areas for fish. 1In contrast, on the western coastal plain, the
lotic environment is comprised of slow-flowing tundra streams and rivers where
tundra 1lakes may play a large role as overwintering fish habitat. Fish
abundance and distribution on ANWR are directly related to habitat which is
described in the following section.
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Habitat Description

Severe winter conditions in the arctic reduce available water supplies. The
resulting scarcity of overwintering habitat is perhaps the greatest limiting
factor for arctic anadromous and freshwater fish populations. Many sections
of river channels and coastal lakes (less than 3 m in depth) freeze solid.
Winter flow is generally immeasurable (Arnborg et al., 1966, Murphy and
Greenwood 1971, McCart et al, 1972). During this period water sources are
limited to spring areas, deep isolated pools, deeper lakes, and brackish river
delta areas (Wilson et al. 1977). Known and potential overwintering areas are
depicted in Fig. 3.

Springs provide the major source of water to downstream overwintering areas
(Childers et al. 1973, Craig and Poulin 1974). The importance of springs for
overwintering and spawning for arctic fish populations has been well
documented (Yoshihara 1972 and 1973, McCart and Craig 1973, Craig and McCart
1974, Furniss 1974 and 1975, Alt and Furniss 1976, Craig 1977b). Char at all
stages of life history are present in spring areas (Glova and McCart 1974,
Craig 1977c). MeCart et al. (1972) found that the abundance and diversity of
macroinvertebrates in springs and spring-fed sections of the channel were much
greater than in other arctic lotic babitats. Glesne and Deschermeier (1984)
and Deschermeier et al. (1986) found macroinvertebrate abundance higher in
spring streams, but found diversity lower at those sites.

Many springs have been identified on and adjacent to the . ANWR study area
(Fig. 3). The cumulative discharge of springs on the Canning River drainage
is 1 of the largest on the north slope (Childers et al. 1977). The largest
spring on the Canning River is Shublik Springs, located on the southwest end
of Copleston Mountain. The discharge from this spring remains fairly constant
throughout the year at about 0.68 m3/s (Table 1). Sadlerochit Spring, the
largest known spring on the north slope that issues from a single bedrock
source, is within the ANWR study area. This spring is located on the east
end of the Sadlerochit Mountains and has a fairly constant discharge of about
1.04 m3/s (Childers et al. 1977). Red Hill Spring, which drains into the
Tamayariak River, is much smaller, with a discharge of 0.02 m3/s (Childers
et al. 1977), but is noteworthy as 1 of the few hot springs on the north slope
(32.8°C in April). Another hot spring is located in the mountains along the
Okpilak River, but no data are available for the characteristies of this
spring. Three springs on the Hulahula River provide overwintering habitat for
arctic char and arctic grayling. Residents of Kaktovik wuse the fish
overwintering in these areas along the Hulahula River during the winter
months, adding these fishery resources to their subsistence harvest. Small
springs are located throughout the Kongakut River drainage (Deschermeier et
al. 1986), with the largest spring located close to the mouth on the alluvial
fan plain. Overflow from this spring in winter has produced icings as large as
50 kmZ (Childers et al. 1977). At least 1 spring occurs along the Egaksrak
River as evidence by an icing when the rim enters the coastal plain. No data
are available on the characteristics of this spring.

Icings such as those on the Kongakut River are known as aufeis, and may become
several m thick. The area, thickness, and location of these icings are
primarily dependent up on the volume of water supplied by the spring and to a
lesser extent on the water temperature, air temperature, and topography of the
ice accumulation area. Aufeis melts slower than snow cover and may persist
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Table 1. Chemical and physical characteristics for selected
Childers et al. 1977).

springs on the north slope, Arctic National Wildlife Refuge (Adapted from

Spring Latitude Longitude Date Discharge Specific pH Water Turbidity Dissolved

(cms) conductance temperature (JTU) oxygen

(micromhos/cm at 25°C) (°C) (mg/1)
Shublik 690281 20" 146°11°'50" 10 May 1973 0.68 275 8.0 5.5 - -
28 April 1975 0.68 270 7.9 5.5 1 9.8

Red Hill 69°37'37" 146001 38" 28 April 1975 0.02 1000 7.0 33.0 2 0.4
12 August 1975 -— 950 8.2 29.0 - -

Nularvik River 690oy) thpn 145006'33" 28 April 1975 0.12 245 8.2 1.0 1 11.4
Sadlerochit 69039123" 14lo23137n 27 Arpil 1975 0.99 410 7.9 13.0 1 7.0
7 August 1975 1.06 400 7.9 13.0 - 6.2
16 November 1975 1.10 360 7.3 - - -

Hulahula 690o4513gn 144009*15" 28 April 1975 0.21 240 8.0 1.0 1 13.6
26 November 1975 0.13 225 T.2 1.0 - -
Okerokivik River 69°u3106" 143014 25" 24 November 1975 0.74 300 7.3 1.0 - -
Aichilik River 69°31'06" 143°02'00" 27 April 1975 0.04 338 8.0 3.6 2 12.4
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throughout the year. Aufeis can have major effects on stream channel
configuration and riparian vegetation in the area in which they are formed.
On the Canning River, patches of aufeis are extensive and are almost
continuous by late winter from the upper Marsh Fork to the area adjacent to
Red Hill. One of the largest aufels formations in the study area occurs in
the Canning River delta. Aufeis is common on many of the drainages in the
ANWR study area (Fig. 3), and may serve as an indicator of char habitat, since
it is generally the result of spring water overflow.

Deep river pools may provide overwintering habitat for arctic fishes. Furniss
(1975) stated that arctic rivers generally range from 1.8 to 3.6 m in depth,
but freezing can reduce available habitat to 0.3 to 0.4 m. Mann (1975) stated
that fish may not be able to overwinter in water less than 0.5 m in depth.
Some surveys indicate that arctic fishes inhabit pools generally deeper than 2
m (Yoshihara 1972, Furniss 1974 and 1975), but Alt and Furniss (1976) found
pools in the Sagavanirktok River with depths 1less than 2 m harboring
overwintering populations of fish. Deep pools on some drainages of ANWR
appear to be relatively scarce. On the Canning River during August 1981,
pools were measured by Smith and Glesne (1983) utilizing a recording
fathometer. Pool depths ranged up to 4.3 m; however, only 12 pools were
recorded with depths greater than 2 m between the Fagle Creek confluence with
the Canning River and the Staines River divergence from the Canning (Fig. 3).
Similar conditions were observed on the Sadlerochit and lower Hulabhula
Rivers. Spring and groundwater areas are used for overwintering on these. and
other streams in or adjacent to the ANWR study area.

Several parameters are intimately involved with the suitability of river pools
for overwintering. These ultimately effect dissolved oxygen concentration and
include: density of organisms in the pool area, species' physiological
tolerances, volume of the pool, temperature, organic matter, and spring
influence. Dissolved oxygen concentrations of river pools in which live fish
have been found range from 0.6 to 15 mg/l (Yoshihara 1972, Shallock and
Lotspeich 1974, Alt and Furniss 1976, Bendock 1976 and 1980). Physical and
chemical characteristics of drainages on or adjacent to the ANWR study area
are presented in Table 2. Spring flooding during breakup dramatically
increases discharge rates from these drainages and lowers dissolved solids
concentrations (Table 3). Smith and Glesne (1983) investigated physical
characteristies of several rivers 1in ANWR in vrelation to potential
overwintering habitat. They concluded greatest potential was in fourth and
fifth order streams where gradient is less than 4% and an unbraided channel
pattern existed. These characteristics are probably more applicable
predicting grayling winter locations, since grayling do not always depend on
perennial groundwater sources for overwintering and spawning as char do.

Overwintering of fishes in river deltas and coastal waters influenced by
freshwater dilution has been documented. Marine nearshore waters have been
shown to be important spawning and overwintering areas for marine fishes such
as arctic cod, faqurhorn sculpin, saffron cod, and snailfish (Craig and
Haldorson 1981). The importance of river deltas as overwintering areas for
freshwater and marine fishes has been examined by Kogl and Schell (1975),
Bendock (1979), and Dew (1982). Percy (1975) documented fish overwintering in
the Mackenzie River delta. Arctic and least cisco have shown a preference for
habitats with brackish water during the ice free period and this ‘trend
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Table 2. Chemical and physical characteristics for selected streams on the north slope, Arctic National Wildlife Refuge, 1975 (Adapted from
Childers et al. 1977).

River or Latitude Longitude Date Discharge Specific pH Water Turbidity Dissolved
Stream ) (cms) conductance temperature (JTU) oxygen
(micromhos/cm at 25°C) (°C) (mg/1)
Canning River 69048 129" 146023125" 8 November 6.U46 - ‘ 7.7 - — -
Canning River 69°50'38" 146042110" 12 August 70.80 240 T.7 9.0 1.3 11.8
Canning River delta, 70°04'38"  1U5042135" 30 November 0.00 - 6.7 0.0 - -
E. channel
Katakturuk River 6ges2125" 145012'00" 10 August 11.33 250 7.8 3.0 20.0 13.2
Marsh Creek 69°h7133n l4yohgropn 10 August 0.42 - 425 7.5 3.5 2.0 12.2
Sadlerochit River 69°3gt13" 14le2p156m 7 August - 155 7.1 7.0 0.3 11.6
Hulazhula River 69043 rh7n lUherprign 7 August 20.93 210 7.5 ' .0 2.0 12.9
Jago River 69°501'38" 146027 10" 8 August 7.56 193 7.7 4.5 1.0 12.9
Okerkovik River 69ol2rQ7n 1430141 23" 8 August 2.1 275 7.5 8.0 0.0 11.6
Aichilik’River ' 69°35123" 142058103" 11 August 22.66 235 7.5 3.5 1.0 12.9
Aichilik River 69°40r30"  142°46'52" 25 November 0.00 370 7.2 0.0 - -

Aichilik River 6948 150" 142e10'00" 23 November - 0.00 700 7.2 0.0 - -
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Table 3. Flood characteristics on selected rivers in the Arctic National Wildlife Refuge (Adapted from Childers et al. 1977).

Bankfull Channel Maximum Evident Flood Flood Characteristics

Mean Max

Streambed Slope Width depth depth Discharge Width Discharge
Stream site material (%) (m) (m) (m) (cms) (m) (ems) Q2(cms) Qgplems)
Canning River large 0.12 292 2.1 4.3 877.92 351 1500.96 124,61 382.32
69°50138" cobble
146027110"
Katakturuk River coarse 0.64 207 1.1 2.1 481 .44 204 283.2 18.69 79.30
69952125" gravel
1l4s027110"
Marsh Creek coarse 1.48 171 1.0 1.8 396.48 85 14.16 21.24 87.79
6goy7r3on gravel
1h4lohgroQn
Sadlerochit River boulders 0.62 85 1.4 2.1 311.52 85 311.52 39.65 147.26
69°39+13"
l4ye32r10"
Hulahula River coarse 0.50 76 2.2 2.7 651.36 73 283.2 50.98 178.42
69041 ry7y gravel
14403211 0"
Jago River boulders 1.32 55 1.8 2.1 396.48 55 396.48 28.32 101.95
690 37 YOZ"
143041 106"
Okerokovik River coarse 0.33 180 1.0 2.1 283.2 110 65.14 18.41 73.63
69o42r0o7" gravel
14301l 123"
Aichilik River coarse 0.54 250 1.7 2.4 934.56 249 764,64 53.81 178.42
69°35'23" gravel

142058103"




continues during winter when they move into brackish waters of the Colville
Delta (Craig and Haldorson 1981). Suitability of delta overwintering areas
depends on the salinity and tolerances of species using the area. Arctic char
may overwinter in delta areas that are not hypersaline (Alaskan Arctic Gas
1974).

The nearshore brackish-water region adjacent to the mainland generally extends
less than 10 km offshore and may include coastal lagoons and river deltas. It
is formed by the mixing of marine waters with freshwater from spring breakup
in rivers and is driven by the prevailing easterly winds and northwesterly
longshore current. The ice~free season is usually between early July and late
September or early October. Open leads occur first near freshwater
inundations. Water temperatures are cold (less than 5°C) and salinities are
low (under 10 ppt) during the early open water season. Temperatures and
salinities increase to 7-10°C and 18-25 ppt, respectively, during the
mid-summer period of mid-July to mid-August. In late summer, temperatures
decrease and brackish conditions prevail. This general scheme presented by
McCart (1980) for Simpson Lagoon is alsc applicable to Beaufort Lagoon, with
the exception that salinities in late August were not above 14.0 ppt (West and
Wiswar 1985). This phenomenon was probably due to the proximity of the
Aichilik River to Beaufort Lagoon and its freshwater intrusion being retained

within the lagoon by barrier islands. Beaufort Lagoon is characterized as a
limited exchange type lagoon: whereas Simpson Lagoon was characterized as an
open system (Hachmeister and Vinelli 10983). Lower salinities were also

reported in Kaktovik Lagoon than Simpson Lagoon (Griffiths et al. 1977).

The nearshore region is important habitat to fish for migration, feeding,
overwintering, and spawning. This region serves as a migration corridor for
anadromous fish. Juvenile arctic cisco apparently prefer the relatively
warmer water associated with this band (Fechhelm et al. 1983). The abundance
of least cisco near the Sagavanirktok River delta was positively correlated
with temperature (Griffiths et al. 1983). The coastal lagoons contain major
feeding areas for anadromous fish and those marine fish that migrate into the
nearshore area during the summer. In Simpson Lagoon, Griffiths and Dillinger
(1981) estimated that the biomass of invertebrate organisms used as major prey
items (mysids and amphipods) was 1-2 orders of magnitude greater than the
daily requirements of the vertebrate consumers. Arctic cisco, least cisco
(Craig and Haldorson 1981) and arctic grayling (West and Wiswar 1985, Wiswar
et al. 1986)  utilized lower river sections and vriver deltas for
overwintering. Fourhorn sculpins and arctic flounder are both nearshore
spawners (Morrow 1980).

Arctic 1lakes have been classified by 3 geographic areas: coastal plain,
foothill, and mountain. Coastal plain lakes are generally less than 5 m in
depth (Carson and Hussey 1962, Prescott 1963, Kaliff 1968, MecCart et al.
1972). Glacial foothill lakes and mountain lakes generally exceed 5 m in
depth (Kaliff 1968). The numerous, shallow coastal plain lakes generally
offer unsuitable habitat in winter. Many, with maximum depths less than 3 m,
freeze solid; others exhibit high ionic concentrations and low dissolved
oxygen (Wilson et al. 1977). Lake overwintering suitability generally
increases going from coastal to the mountainous regions. Walker (1960) noted
that arctic lakes that drain into streams often have open water near the
outlet with concentrations of fish being found in these areas. Lakes Peters
and Schrader in the Sadlerochit Mountains and Okpilak Lake in the Romanzof
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Mountains (Fig. 2) are overwintering sites for lake trout, arctic char, and
grayling (Ward and Craig 1974, West and Wiswar 1985, Wiswar et al. 1986).

Although overwintering habitat is of primary importance to arctic fishes,
those areas that are unsuitable in winter may play an important role as
feeding, rearing, spawning, and migration passages during ice free periods.
Ward and Craig (1974) stated that some coastal lakes may serve only as feeding
areas. DeBruyn and McCart (1974) found that grayling spawn primarily in
tundra and foothill streams that freeze solid in winter. Arctic grayling and
arctic char migrate through brackish river delta waters en route to
overwintering areas in fall, but neither has been found in these areas in
winter. Therfore, many locations which appear to sustain no fish populations
may be used for only a short, essential period in the life cycle of a species.

Species Description

Craig (1984) 1lists 62 species of fish inhabiting arctic marine, estuarine or
freshwater environments of the Beaufort sea coast. Twenty-two of these
species have been reported in marine, estuarine, and fresh water environments
on or adjacent to the ANWR study area (Table U4, Fig. 2). There is a great
amount of variation in habitat preference and 1life history requirements
between these species and within particular species. Some species such as
arctic cod occupy strictly marine-estuarine habitats. Other species occupy
only freshwater habitats. Anadromous species may occupy all 3 types of
habitat. As a result, the habitat required at various stages of their 1life
cycle (spawning, rearing, feeding, or overwintering) may be widely distributed
throughout the north slope. For this reason the following species
descriptions emphasize seasonal distributions of fishes. Information on
arctic char, arctic grayling, and arctic cisco dominate this section; these
fish are abundant in the refuge and received the most attention.

Arctic char. The arctic char is a popular sport fish and also comprises a
large portion of north slope subsistence fisheries. This species has a
circumpolar distribution; it 1is common along the Beaufort Sea coast and
inhabits many north slope rivers and lakes (Fig. 3).

Taxonomic classification of the north slope arctic char is complicated.
MeCart (1980) recognized 2 forms of the Salvelinus alpinus complex in ANWR:
an eastern lake-dweller form reported only in 2 lakes in the lower Canning
drainage, and a western form which is distributed throughout ANWR in streams,
springs, and lakes.

Four different 1life history types have been observed for the western arctic
char in the ANWR:

1) non-anadromous lake residents,
2) non-anadromous spring residents,

3) non-anadromous stream dwellers known as "residual" char (usually
males),

4) anadromous stream-dwellers.
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Table 4.

Fishes reported in freshwater,

estuarine and marine habitats on

north slope of the Arctic National Wildlife Refuge?@.

the

Common hame

Scientific name

Freshwater species:
arctic grayling
round whitefish
lake trout
burbot

Anadromous species
arctic char
arctic cisco
least cisco
broad whitefish
humpback whitefish
pink salmon
chum salmon
rainbow smelt
ninespine stickleback

Marine species
capelin
fourhorn sculpin
arctic sculpin
arctic flounder
arctic cod
saffron. cod
snailfish
Pacific sand lance
slender eelblenny
stout eelblenny

Thymallus arcticus
Prosopium eylindraceum
Salvelinus namaycush
Lota lota

Salvelinus alpinus
Coregonus autumnalis
Coregonus sardinella
Coregonus nasus
Coregonus pidschian
Oncorhynchus gorbuscha
Oncorhynchus keta
Osmerus mordax dentex
Pungitius pungitius

Mallotus villosus
Myoxocephaleus quadricornis
Myoxocephaleus scorpioides
Liopsetta glacialis
Boreogadus saida

Eleginus gracilis

Liparus sp.

Ammodytes hexapterus
Lumpenus fabricii

Lumpenus medius

eelpout Lycodes spp.
a3ources: Roguski and Komerek 1972, Ward and Craig 1974, Craig 1977a,

Craig 1977b, Griffiths et al.

Smith and Glesne 1983, Daum et al. 1984, West and Wiswar 1985.
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All 4 of these types exist in the Canning River drainage (Craig 1977a).
Spring residents have been identified in Shublik Springs (Craig 1977a), a
tributary of the Canning, and in Sadlerochit Spring which drains into the
Sadlerochit River (Craig 1977b). Baseline surveys revealed residual
populations in the Canning, Hulahula, and Aichilik Rivers; lake resident char
were found in lakes of the Jago River, in the lower portion of the Canning
River drainage, and in Peters and Schrader Lakes (Smith and Glesne 1983, Daum
et al. 1984). The Canning, Hulahula, Aichilik, Egaksrak, and Kongakut Rivers
contain anadromous populations of arctic char. These anadromous char move
freely along the entire coastline of ANWR and have been captured in most major
lagoons (Roguski and Komerek 1972, Griffiths et al. 1977, Griffiths 1983, West
and Wiswar 1985, Wiswar and West 1986).

The general 1life history cycle of anadromous char is as follows: mature
spawners migrate up-river beginning in mid-summer and continuing until fall;
spawning begins in late summer, peaks in October, then ends in November; fry
emerge from gravel the next May. Anadromous char will remain in freshwater
for 2 to 5 years before going to sea. Migration to the sea begins in late May
to early June. During summer, anadromous char feed in shallow nearshore,
coastal waters, sometimes traveling great distances from their overwintering
habitat. Migration back to the spawning grounds begins as early as late June,
with larger size spawners moving up river first, followed by immatures and
non-spawners. Mature adults may not spawn every year. Segregation of
non-spawners and spawners into different overwintering areas has been reported
(McCart et al. 1972, Furniss 1975, Smith and Glesne 1983).

Overwintering habitat is a limiting factor for char on the north slope.
Identification of these areas is difficult. Some winter habitat has been
presumed, based on observations from aerial surveys of fall concentrations of
fish prior to freeze-up. A few winter "fish holes" are known from traditional
subsistence use. Deep pools in rivers have been located by fathometer and
confirmed as suitable overwintering areas by radio-tracking fish which have
had transmitters surgically or esophageally implanted. Although
radio-tracking has been a very effective method of following migration and
identifying spawning and overwintering habitat, pinpointing exact positions is
diffcult when ice, snow and darkness obscure landmarks and pattern of river
beds.

Aerial surveys were conducted on the Canning, Tamayariak, Katakturuk,
Hulahula, Okpilak, Jago, and Aichilik Rivers in September 1982 and 1983 (Smith
and Glesne 1983, Daum et al. 1984) and of the Niguanak and Angun Rivers, and
Marsh and Carter Creeks in July 1983 (Daum et al. 1984). Char spawning redds
were located in the upper Canning River and in the Marsh Fork of the Canning
River. Concentrations of spawners and non-spawners were observed from the
mid- to upper Canning. In the Aichilik River, 2 groundwater sources provide
what appear to be suitable overwintering locations: however, concentrations of
char were observed only at the upstream spring. Large groups of char were
spotted at Fish Holes 1, 2, and 3 on the Hulahula River. No fish were
observed during aerial surveys of the Katakturuk, Okpilak, Jago, Niguanak, and
Angun Rivers and both Marsh and Carter Creeks. Arctic char were found in
winter in 2 tributaries of the Egaksrak River (Ward and Craig 1974).

Radio-telemetry projects have resulted in more specific identification of

overwintering habitat. Twelve winter locations along the Canning River were
recorded by monitoring radio-tagged char. Winter movements of char in the
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Canning River were considerable, up to 24 km downstream from the September
tagging site. Radio-tagged char in the Hulahula River, on the other hand,
remained at the September tagging site (Fish Hole # 2) with the exception of 1
fish which moved upstream about 18 km towards Fish Hole #3. Char in spawning
condition radio-tagged at the mouth of the Aichilik River in Augusﬁ 1984 were
relocated downstream from a spring site in the foothills which had been
previously identified as probable overwintering habitat during aerial surveys.

Arctic char that inhabit the lakes of the ANWR are non-anadromous {(McCart
1980). However, when breakup occurs in late May and early June, adult arctic
char overwintering in many of the. streams begin to leave. Stream-resident
char (mostly the "residual" males) and pre-smolt anadromous char move to
feeding and rearing areas downstream, while anadromous char head for the sea.
McCart (1980) reported that juvenile char are most common in mountain and
spring streams; however, Jjuveniles were collected from foothill and tundra
tributaries to the Canning, Hulahula, Aichilik, and Kongakut Rivers (Smith and
Glesne 1983, Daum et al. 1984, Deschemeier et al. 1986). Fish O+ to 4+ years
of age collected in tundra stream tributaries to the Canning River were as
much as 20 km from the nearest known overwintering area. Based on this
observation it was speculated that the lower river area near the delta may
also contain overwintering habitat.

Once in coastal waters, char stocks from many rivers of the north slope
probably mix to a certain extent. The results of tagging studies indicate
char from ANWR streams may move considerable distances west and east. Char
from the Hulahula River have been recaptured in Foggy Island Bay and Beaufort
Lagoon, char tagged in Beaufort Lagoon have been recaptured near the
Sagavanirktok River delta, and char tagged in the Firth River, Canada, were
caught in the Canning and Kongakut Rivers (Glova and MeCart 1974). Some
studies indicate char apparently prefer the nearshore brackish waters to the
adjacent marine waters (Bendock 1977, Griffiths et al. 1977, Griffiths et al.
1983). At Beaufort Lagoon, char appeared to be more abundant along the inside
of the barrier islands than they were in the nearshore waters (West and Wiswar
1985, Wiswar and West 1986). Arctic char have alsoc been found to be the most
abundant anadromous fish on the seaward side of the barrier islands (Craig
1984). This distribution indicates they have a greater tolerance for varying
temperature and salinity conditions than other anadromous species, such as
arctic and least ciscoes and broad and humpback whitefishes.

Although anadromous char begin moving back into spawning or overwintering
streams of ANWR as early as late June, most migration into freshwater takes
place in late July and August. Peak movement into the Canning River occurred
between middle and late August during 1981 and 1982 (Smith and Glesne 1983).
Investigations along the Hulahula River in 1983 (Daum et al. 1984) found a
peak movement of smaller char up river in late August; however, most of the
spawners probably moved in prior to 5 August, when sampling began.

Some investigators have suggested that not all potential spawners go to sea
the summer before they spawn (Glova and MecCart 1974, Furniss and Alt 1976,
Craig 1977a). Arctic char in spawning condition were captured in late June in
the Kongakut River about 50 km from the mouth (Deschermeier et al. 1986). The
presence of spawners this far up river in early summer indicates that they may
not migrate to the coastal waters or spend a very short time there in the
yvear(s) ‘that they will spawn.
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Growth of fish is most often viewed in terms of both length and weight. Since
weight fluctuates dramatically in arctic char during their 1life cyecle, this
discussion focuses primarily on fork length as a measure of growth. Arctic
char sizes in ANWR vary considerably depending on location and life history
type. Stream and spring residents are slower growing and small; anadromous
char are the fastest growing and attain the greatest lengths. The slowest
growing population of record (Craig 1977a) is in Big Lake in the headwater
area of the Canning River. The largest char taken from this lake was 189 mm
long at age 13; the oldest char collected was 16 years old, but only 160 mm
long. In contrast, lake resident char from Peters/Schrader Lakes have been
found up to 408 mm (Fischer, unpublished data).

Slow growth in stream residents is evident when comparing anadromous char of
the Aichilik River with stream residents collected from the same area. A 9
year old resident had achieved a length of 320 mm, while age 9 anadromous char
were 479 to 506 mm long (Smith and Glesne 1983). Perhaps the fastest growing
and largest anadromous char are in the Kongakut River. Char to 688 mm were
recorded in 1985 (Deschermeier et al. 1986), while Furniss (1975) reported a
fish T4O mm long that weighed 3200 g. The anadromous char from streams in the
rest of ANWR appear to have growth rates similar to char from north slope
drainages to the west and east of the Refuge.

Most fish captured in lagoons are of unknown origin. The largest char caught
was taken from Beaufort Lagoon in July 1985. It was a male non-spawner that
was 817 mm long and weighed 4820 g (Wiswar and West 1986). In a review of
capture data from the north slope, McCart (1980) noted that the largest char
taken from the study area are males., Comparisons have not been made for fish
from ANWR streams, but in other nearby rivers, it seems that older males tend
to be larger than females of the same age (Yoshihara 1973, Bain 1974,
Griffiths et al. 1975).

A bimodal 1length frequency distribution was reported for arctic char in
Beaufort Lagoon in 1984 and 1985 (West and Wiswar 1985, Wiswar and West
1986). The predominant size classes were the 150-250 mm and U400-500mm
lengths. The predominant age classes were ages U4 and 7. In Simpson Lagoon,
Craig and Haldorson (1981) found a bimodal age-frequency distribution with the
dominant classes containing 3-5 and 10-11 year olds. Age at sexual maturity
may be as early as 2 years, but most fish do not mature until about age 5, and
almost all fish are mature by age 8 (McCart 1980).

All known spawning sites for anadromous char on the north slope are associated
with springs or groundwater seeps that insure an adequate winter water supply
for egg and fry survival (Fig. 3). Several locations on the Canning River
have been identified by Craig (1977a) and Smith and Glesne (1983) as spawning
sites for arctic char. Some anadromous populations may utilize lakes for
spawning but none have been documented.

Length of incubation time for char eggs has been estimated at 7 to 9 months in
the Sagavanirktok River (McCart et al. 1972). Craig (1977a) estimated the
same incubation time requirements for Canning River char although he
speculated that fry in perennial springs might emerge sooner. In a Canning
River spring (Craig (1977a), peak emergence occurred during the last few days
of May and the first part of June.
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The age at which north slope char make their first seaward migration is
variable. Craig (1977a) found most char smolting around age 4 or 5, but some
smolts were as young as age 2. In the 1985 sampling period at Beaufort Lagoon
the dominant 1length class of arctiec char in fyke nets was the 151-200 mm
group, which corresponds to an age class of 3 year olds. Fish in this
category were probably smolting in the lagoon; faint parr marks were observed
on many, while others had already attained a silvery coloration. Forty char
under 150 mm long were caught in the same period, with 1 fish only 68 mm
long. Although some of these fish may have been early smolts, another
explanation is that some of the small juveniles were "washed out" of the
Aichilik River when heavy rainfall raised water levels. They were able to
survive in the lagoon environment because of the low salinities found inside
of the barrier islands.

Arctic char are opportunistic feeders. Diet staples of char which feed in
lagoons are similar from Prudhoe Bay +to the Mackenzie River Delta;
crustaceans (mainly amphipods and mysids), fish, and varying amounts of
insects, depending on the degree of fresh water contribution to the feeding
area. Stomachs of char taken from Beaufort Lagoon (West and Wiswar 1985)
contained mostly gammarid amphipods and fish. Adult spawners apparently cease
feeding once they re-enter freshwater to spawn. Residual and juvenile char
living in streams feed mainly upon insect larvae. Virtually all char from
ANWR streams rely heavily on larvae of the family Chironomidae (midges), of
the order Diptera (Stevens and Deschermeier 1986). Other common food items
are Plecopteran (stonefly) and Ephemeropteran (mayfly) nymphs.

Lake Trout. Lake trout are widely distributed across the north slope where
suitable habitat exists. They are found in rivers such as the Colville and
deeper coastal lakes such as Teshekpuk Lake west of ANWR. Within the north
slope of ANWR, they are known from coastal plain lakes near the Canning River
drainage (Ward and Craig 1974), Okpilak Lake (Daum et al. 1984), and from
Peters and Schrader Lakes (Fig. 2).

Lake trout up to 890 mm and weighing 6400 g have been reported from Lakes
Peters and Schrader Lakes (Fischer unpublished). Kaktovik residents ice-fish
at these lakes (also known as the Neruokpuk Lakes) and have reported similar
sizes in their catch (Jacobson and Wentworth 1982). 1In contrast, the 1lake
trout population of Okpilak Lake appears to be stunted, as the largest fish
taken was only 394 mm at age 13. Measurements for lake trout in lakes of -the
Canning River drainage are not available.

Spawning generally occurs in the fall over a large boulder or rubble bottom in
inland lakes at depths less than 13 m (Scott and Crossman 1973). Incubation
and hatching vary depending on habitat conditions but usually require 4 to 5
months.

Lake trout overwinter on the north slope in deep lakes and in rivers. Bendock
(1980) found a lake trout in the Colville River in a pool 2.4 m deep with
dissolved oxygen of 2.4 mg/l. Overwintering locations on the north slope of
ANWR other than Peters and Schrader Lakes and Okpilak Lake are unknown.

Hablett (1979) reported that of the lake trout captured during summer in the
western arctic, only U49% had food in their stomachs, consisting of the
following in descending order of frequency: least cisco, snails, aerial
insects, round whitefish, slimy sculpin, and voles.
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Arctic Cisco. The Arctic cisco is one of the most abundant and widely
distributed fish along the Beaufort Sea coast (Furniss 1975, Bendock 1979,
Craig and Haldorson 1981, Griffiths and Gallaway 1983, Griffiths et al.
1983). It is found in northern coastal waters and lower rivers in Europe,
Asia, and western North America. In Alaska its range extends from Demarcation
Point to Point BRarrow (Fig. 1). It has been reported from along the ANWR
coast in lagoons and river mouths (Roguski and Komerek 1972, West and Wiswar
1985, Wiswar and West 1986), and in the lower Canning River (Craig 1977a).
Craig and Mann (1974) found arctic cisco distribution restricted to marine or
brackish water in the Beaufort Sea.

The arc¢tic cisco inhabiting the Alaskan coastal waters of the Beaufort Sea
possess a complicated life history. Most arctic cisco are mature by age 7 and
thereafter spawn every second year. Spawning in the Mackenzie River system
occurs from late September to early October (Percy 1975). Fry emerge from the
gravel in spring and migrate to the Mackenzie River delta and spend their
first winter within the delta. As yearlings they migrate west to the
Sagavanirktok and Colville River deltas and associated nearshore areas, where
they have been particularly abundant in 1980, 1983 (Envirosphere 1984) and
1985. The age classes 2 through 6 years comprise the larger portion of the
cisco population in these western Beaufort Sea waters and are rare in the
Mackenzie River delta (Envirosphere 1984). Older mature arctic cisco begin
their migration back to the Mackenzie River in late June through mid-July.
Craig and Haldorson (1981) reported that those cisco remaining in Simpson
Lagoon throughout the open water season had moved out by mid-September
presumably to overwinter in the deltas of the Colville, Sagavanirktok, and
Kuparuk Rivers (Fig. 1).

Major movements of arctic cisco in Beaufort Lagoon within ANWR, occurred
during the latter half of July (West and Wiswar 1985, Wiswar and West 1986).
Most fish were captured along the lagoon side of the barrier island. The
modal length class was 376-400 mm during the 1984 and 1985 sampling seasons.
These lengths correspond to ages 8-10 year olds with females comprising 47% in
1984 and 66% in 1985. The arctic cisco captured in Beaufort Lagoon are longer
in each age class than those reported from the western Beaufort Sea (i.e.
Prudhoe Bay and Colville River delta) (Bendock 1979, Craig and Haldorson 1981,
Griffiths et al. 1983), but appear similar to age-length classes taken from
the outer MacKenzie River delta (Perey 1975). The number of juvenile arctic
cisco captured in Beaufort Lagoon was low in both 1984 and 1985. Sampling did
not begin in Beaufort Lagoon until after the first week of July and it is
possible that juvenile arctic cisco had moved through by this time or migrated
outside the barrier islands where no sampling effort occurred.

Studies of Jjuvenile arctic cisco from Prudhoe Bay have shown they prefer
temperatures of 11.59-15.40C at salinities of 5-30 ppt (Fechhelm et al.
1983). Movements of adult and Jjuvenile arctic cisco were delayed 1 to 2 weeks
around the west dock causeway probably due to the intrusion of cold water and
persistence of ice around the outer extension (Envirosphere 1984).

Overwintering locations of arctic cisco have only been documented in 2 Alaskan
rivers. Craig and Haldorson (1981) found arctic cisco overwintering in
brackish (18-32 ppt) water of the Colville River delta and speculated that
more overwintering was probably occurring in brackish river deltas and
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nearshore than previously thought. Arctic cisco have been reported
overwintering in the Sagavanirktok River delta in Alaska (Envirosphere 1984)
and the Mackenzie River delta in Canada (Percy 1975). The Canning River delta
could possibly overwinter Arctic cisco but no sampling has been conducted.

In Beaufort Lagoon, mysids and the amphipods Gammarus setosus and
Gammaracanthus loricatus were the predominant prey items of the arctic cisco.
Mysids were found in over 60% of those ciscoes examined and comprised 40% of
the total number of prey items. The amphipods also occurred frequently (in
584 of all ciscoes examined), but represented a smaller percentage (38%) of
total number of prey items (West and Wiswar 1985). The most common prey of
arctic cisco in Simpson Lagoon in summer was the mysids Mysis litoralis and M.
relicta (Craig and Haldorson 1981). Amphipods were also important and became
the major food in winter. Other predominant food items included fish, small
epibenthic isopods, chironomids, and copepods (Griffiths et al. 1975, West and
Wiswar 1985).

Least cisco. This species is found in coastal waters and some inland lakes
and streams in northern Europe, Asia and North America. In the Beaufort Sea,
least cisco appear to be abundant from Barrow to Prudhoe Bay (Furniss 1975,
Craig and Haldorson 1981, Griffiths and Gallaway 1982, Griffith et al. 1983)
and near the Mackenzie River (Percy 1975), but are relatively scarce between
these two areas (Craig and Haldorson 1981). Least cisco have been documented
in and near the Canning River delta (Craig 1977a, Ward and Craig 1974) and
juvenile least cisco (less than 180 mm) were captured in Beaufort Lagoon (West

and Wiswar 1985, Wiswar and West 1986). Roguski and Komerek (1972) sampled
along the entire coast of ANWR during the summer of 1970 and did not catch
least cisco. It is doubtful that this species occurs in large numbers in
nearshore waters of ANWR, but where they do occur, they are more common along
the mainland shoreline than they are in waters further offshore (Bendock
1979), preferring warm (10-12°C), low salinity waters (Envirosphere 1984).
Their abundance may be positively correlated with temperature (Griffiths et -
al. 1983).

Least cisco found in Prudhoe Bay and the Sagavanirktok River delta are from
the Colville River (Fig. 1). The Sagavanirktok River delta is thought to be
the furthest easterly movement of this stock (Craig and Haldorson 1981). The
movement of least cisco around the west dock causeway near Prudhoe Bay was
reportedly hindered by ice build wup and intrusion of colder water
(Envirosphere 1984)., The Mackenzie River in Canada also supports a least
cisco population whose westerly distribution is the Herschel Island area
(Griffiths et al. 1975). The river of origin for least cisco captured in
Beaufort Lagoon on ANWR is unknown.

Least cisco in the Beaufort Sea have been reported up to 490 mm (Griffiths et
al. 1983) and Bendock (1979) found the mean length of least cisco in Prudhoe
Bay was 272 mm, with a maximum length of 364 mm. Age range of these fish was
1 to 12 years with the majority between age 7 and 10 years. Age at maturity
for Simpson Lagoon cisco was found to be 6 to 7 for males and 7 to 10 for
females (Craig and Haldorson 1981).

The spawning behavior of 1least cisco is complicated by the existence of
freshwater and anadromous life history patterns. Spawning generally takes
place in the fall over sand and gravel in shallows of rivers or along lake
shores (Scott and Crossman 1973). Kogl (1972) reported mature least cisco in
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the Colville River delta in July that were potential spawners. Ripe and
spawned-out least cisco *have been caught in the commercial fishery on the
Colville River. Mature potential spawners were also found in the main
Colville River and in nearby coastal lakes (Craig and Haldorson 1981). It is
likely that some spawning occurs in both lakes and stream drainages along the
Beaufort Sea coast; however, spawning in or near the ANWR area is probably
minimal.

Overwintering locations are unknown along the ANWR coast. Least cisco are
known to overwinter in both freshwater and brackish water of the Colville
River delta in similar habitat utilized by arctic cisco (Craig and Haldorson
1981, Griffiths and Gallaway 1982). Mann (1975) found overwintering least
cisco in the lower Mackenzie River delta.

Food habits are similar to arctic cisco. Craig and Haldorson (1981) reported
mysids comprised 60-66% of the summer diet, while amphipods were the major
prey in the Colville River overwintering population.

Broad whitefish. The broad whitefish is found throughout the interior,
western, and northern regions of Alaska from the Alaska Range north. It is
frequently caught in nearshore waters of the Beaufort Sea and anadromous runs
occur in the Colville and Sagavanirktok Rivers (Fig. 1). Broad whitefish have
been reported in the lower Canning River (Griffiths et al. 1984); however,
Roguski and Komerek (1972) did not catch broad whitefish in 1970 off the coast
of the ANWR and broad whitefish was not caught in USFWS baseline surveys in
the 1002 (c) study area.

Overwintering locations have been reported in pools ~ from the lower
Sagavanirktok River (Bendock 1979) and from the Colville River in the vicinity
of Umiat (Bendock 1980) (Fig. 1).

Round Whitefish. This species is distributed widely in 1lakes and streams
throughout northern North America and northeastern Asia. In ANWR, this
species has been documented only from the Canning River drainage, including 4
lakes in the delta region. Round whitefish are able to tolerate brackish
waters and have been caught in lagoons of the outer Mackenzie River delta
(Percy 1975) (Fig. 1).

The largest round whitefish reported from the Canning River measured 462 mm.
Over 30% of the round whitefish captured by gill net were between 380 and 419
mm (Smith and Glesne 1983). These lengths correspond to ages of 7 to 10
years. Sexual maturity is reached at age 7 in round whitefish in lakes of the
Brooks Range (Furniss 1974) and in those from streams of the central arctic
coastal plain (Bendock and Burr 1984). Spawning generally takes place in the
fall in the shallow water of lakes or streams over a gravel substrate (Scott
and Crossman 1973). Preliminary information on round whitefish from the
Colville River indicated an in-stream migration to spawning areas from
mid-August to mid-September with spawning occurring from mid-September through
the first week of October (Hablett 1979). Characteristic of whitefish, the
eggs are broadcast and receive no parental care.

Whitefish overwintering locations in ANWR have not been well documented. One
round whitefish tagged in the lower Canning in 1981 was recaptured in 1982 at
Shublik Springs, a documented overwintering area for arctic char. Round
whitefish have been reported in late winter in deeper pools on the Colville
River (Bendock 1980) and pools on the lower Kuparuk and Sagavanirktok Rivers
(Bendock 1977).
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Food of round whitefish from the Colville River included snails, bivalves,
aerial insects, chironomid larvae, caddis fly latrvae, and phytoplankton,
similar to diet of grayling and resident char Hablett (1979).

Arctic Grayling. Grayling are 1 of the most widely distributed freshwater
fishes in Alaska. On the arctic coast most of the drainages that have been
surveyed contain grayling. Within the ANWR study area (Fig. 2), grayling have
been reported from the Canning, Tamayariak, Sadlerochit, Hulahula, Okpilak,
and Aichilik Rivers. and their tributaries (Ward and Craig 1974, Smith and
Glesne 1983, Daum et al. 1984, West and Wiswar 1985). Grayling were caught by
Roguski and Komerek (1972) in coastal areas of ANWR in June in locations where
salinities did not exceed 1 ppt. Grayling were captured in Beaufort Lagoon in
July 1985 where salinities were 4.0-7.0 ppt (Wiswar and West 1986). During
migration to overwintering locations in some areas, grayling travel through
the brackish waters of river deltas (West and Wiswar 1985, Wiswar et al. 1986).

Grayling taken from the Canning River in July and August 1981 and 1982 ranged
from 63 to 479 mm fork length (capture methods consisted of seining, angling,
and gillnetting). Forty percent of these fish were in the 340 to 379 mm
length class, which corresponded to ages 6-10 (Smith and Glesne 1983). Age
classification for this sample may be inaccurate in older fish due to the use
of scales, which may underestimate age in northern, - slow growing fish
species. Otoliths were used to age all other grayling samples. In the
adjacent Tamayariak River, grayling captured in August 1981 by experimental
gillnet and hook and 1line ranged from 117 to 444 mm fork 1length. The
predominant size class in the upper river (300-319 mm, ages 6-7) was much
smaller than in the lower river, 360-379 mm (ages 8-10). The oldest grayling
caught during baseline surveys was a 20 year old male, 433 mm long taken from
the Tamayariak River: (Smith and Glesne 1983). Grayling captured by hook and
line and gillnet from the Sadlerochit River and its main tributary the
Itkilyariak River were predominantly within the 300 to 359 mm length group,
ages 7 to 12 (Smith and Glesne 1983). In the Hulahula River, grayling adults
were relatively rare except in Fish Hole 2 during August and September. Only
2 Juvenile grayling were captured and none were observed in tributary
streams. In the neighboring drainage, the Okpilak River and its main
tributary, the Akutoktak River, grayling were abundant at all 1ife stages,
Jjuveniles and fry particularly numerous in the Akutoktak River. Fork lengths
of grayling from the system ranged from 122 to 375 mm (age 2-10) with the
predominant class in the 260-280 mm group (Daum et al. 1984). Grayling
captured with gillnets and hook and line in the Aichilik River in September
1982 ranged in length from 108 to 380 mm, representing ages 2 to 14 years
(Smith and Glesne 1983). When the Kongakut River was surveyed in late June
and early July 1985, grayling adults and fry were observed throughout the
drainage. Sample size for age determination was small; lengths of fish caught
by angling ranged from 268 to 337 mm for ages 5 to 8 (Deschemeier et al.
1986). A small number of grayling were captured in fyke nets in Beaufort
Lagoon in July 1985. Their lengths ranged from 285 to 359 mm (West and Wiswar
1986).

Grayling are typically spring and early summer spawners. On Weir Creek, a
tributary to the Kavik River (Fig. 1), grayling spawned from 11-18 June
(Craig and Poulin 1974). Similar timing for spawning would be expected for
coastal streams across the ANWR study area. Grayling movements to spawning
locations are associated with spring thawing and higher flows in late May and
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early June. Preferred spawning habitat consists of small gravel or rock
bottom tributaries, but spawning can occur in gravelly areas on the main
rivers (Scott and Crossman 1973). There appears to be some variation on
length of time the adults spend in the spawning stream depending on the size
of the stream. Data obtained by Craig and Poulin (1974) indicated that adults
depart the smaller tributaries immediately after spawning and return to the
main river. In other 1locations some have been reported to stay until
midsummer or autumn (Reed 1964; Tripp and McCart 1974, as cited in Craig and
Poulin 1974).

Generally Jjuvenile grayling and fry remain in smaller streams 1longer than
adults. Warmer water temperatures, more abundant food, and reduced
competition for food in smaller streams provide favorable conditions for
growth of these smaller fish. Most fry and juveniles move out of the smaller
streams by October and presumably move to deeper pools on the main river for
overwintering. Craig and Poulin (1974) reported that in northern streams most
movement of fry downstream occurs during September. Grayling fry were well
distributed in the Tamayariak River in July 1982 and most abundant in the
upper reaches (Smith and Glesne 1983). Fry and juvenile grayling were
reported in the Itkilyariak Creek, Akutoktak River, and upper Okpilak River
and Peters and Schrader Lakes (Smith and Glesne 1983, Daum et al. 1984) (Fig.
2).

Grayling overwintering locations in ANWR have only recently been identified
through the use of radio telemetry. Radio tags were surgically implanted in
grayling in 3 drainages within the study area in late July and August of 1984
and 1985, These fish, tracked at 3 to 4 week intervals, left their summer
feeding areas in mid-August to early September. Nearly all had arrived at
overwintering locations by the end of September.

Grayling from the Tamayariak and Okpilak Rivers changed drainages to reach
overwintering areas. Tamayariak grayling were relocated in pools in the
mainstem Canning River within 10 km of its divergence with the Staines River,
in the east channel of the Canning River, and in the delta area near the
confluence of the Canning and Tamayariak Rivers (Fig. 2) Grayling tagged in
the Akutoktak River moved down the Okpilak River and west into the Hulahula
River to Fish Hole 1, 32 km from the mouth, and Fish Hole 2, 68 km from the
mouth of the Hulahula River; overall total migrations of 62 km and 98 km,
respectively, from the tagging site.

Grayling tagged in the Sadlerochit River and its main tributary, the
Itkilyariak Creek, moved upstream adjacent to Sadlerochit Springs, and to the
Kekiktuk River, and to Lakes Peters and Schrader.

Food habits of grayling have received much study in Alaska. On the Colville
River during the summer, the following prey were found in grayling stomachs in
descending order of abundance: caddis fly 1larvae, chironomid larvae,
terrestrial and aquatic beatles, aerial insects, snails, bivalves, amphipods,
and ninespine sticklebacks (Hablett 1979). Scott and Crossman (1973) reported
the food of young grayling to be composed mostly of zooplankton with a gradual
shift to immature insects as size of the fish increases.

Burbot. Burbot are widely distributed throughout the Northern Hemisphere from

about H0° N latitude to the Arctic Ocean. They are found throughout Alaska in
freshwater lakes and streams and have been captured in brackish coastal waters
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of the Yukon Territory (Kendal et al. 1975). Within the ANWR study area
(Fig.2) they have been documented only from the Canning River (Craig 1977a,
Smith and Glesne 1983).

Burbot age and length data are not available for fish from the ANWR study
area. Hablett (1979) reported Colville River burbot up to 915 mm in length
and weighing 4000 g, with average length and weights of 658 mm and 1724 g.
Burbot seldom live longer than 15 years according to Morrow (1980).

Spawning generally takes place in winter, probably in January and February.
Burbot caught in March in the Colville River had completed spawning (Bendock
1980). Burbot spawning habitat is described by Scott and Crossman (1973) as
0.3-3.7 m of water over sand in streams or in gravel shoals 1.5-3.1 m deep in
lakes.

Burbot utilize some of the same overwintering locations as other freshwater
species. Bendock (1979, 1980) and Bendock and Burr (1984) documented burbot
in intermittent pools from the Colville, Sagavanirktok, and Kuparuk Rivers.

Adult burbot are considered piscivorous. The summer diet of burbhot on the
Colville River consisted of, in descending order of abundance: slimy sculpin,
ninespine stickleback, round whitefish, grayling, caddis fly larvae, and
snails (Hablett 1979).

Salmon. Small runs of pink and chum salmon occur in the Colville and
Mackenzie Rivers. These salmon also occasionally enter other north slope
drainages such as the Sagavanirktok River. Three chum salmon and 1 pink
salmon were caught in the Canning River during August 1981 (Smith and Glesne
1983). A small run of pink salmon passed through Simpson Lagoon during the
early August 1978 heading eastward (Craig and Haldorson 1981). One of these
fish was caught in September, 250 km to the east off shore of the ANWR in a
subsistence net. A male pink salmon in spawning condition was taken from the
Sadlerochit River in July 1983 (Daum et al. 1984). Craig and Haldorson (1981)
also reported chinook salmon and 1 sockeye salmon from Simpson Lagoon.
Sockeye salmon are extremely rare in the Beaufort Sea, but stragglers have
been reported from Bathurst Inlet (Scott and Crossman 1973), and 1 was
reported from the Canning River in 1981 (Smith and Glesne 1983).

Spawning locations of salmon are unknown from the ANWR study area. The 3 chum
salmon caught on the Canning River in August were in spawning condition (Smith
and Glesne 1983). Pink and chum salmon taken on the Colville River between
Itkillik River and Umiat (Fig. 1) during August 1978 were also in spawning
condition (Hablett 1979). If spawning does occur in drainages of ANWR, it
would probably be in the viecinity of springs or seepages that would insure
adequate water flow for egg development during winter.

Adult spawning salmon do not normally feed during their upstream migrations.
Information regarding fry development and length of time spent in fresh water
prior to smolting is unknown for north slope salmon populations.

Other Species. Slimy sculpin (Cottus cognatus) are common in drainages in the
western arctic but have not been reported from ANWR. Humpback whitefish
(Coregonus pidschian) are also common to the west (Prudhoe Bay) and east
(Mackenzie River delta), but apparently absent from ANWR coastal waters, most
likely due to a lack of suitable spawning habitat.
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Ninespine stickleback (Pungitius pungitius) are common in many lakes and
drainages in the ANWR study area and have even been caught in coastal lagoons
(Griffiths 1983, West and Wiswar 1985). Little information is available on
the life history of this species. It apparently spawns in the summer in
streams and lakes and can grow up to 6.4 cm or more. It is an important prey
for many other species of fish (Scott and Crossman 1973).

Rainbow smelt (Osmerus mordax dentex) have been reported in subsistence
catches in coastal waters of ANWR. Taxonomic classification of this fish is
unclear, and it has been reported as boreal smelt (Osmerus eperlanus) in many
studies. It is typically anadromous moving to freshwater in the spring to
spawn. Smelt average 18-20 cm in length (Scott and Crossman 1973) and have
reported ages of up to 15 years (Craig and Haldorson 1981). Smelt were a
minor component of the nearshore fish community during summer (Craig and
Haldorson 1981, Griffiths 1983, West and Wiswar 1985), but were one of the
most abundant in winter (Craig and Haldorson 1981). Smelt apparently
concentrate near some river mouths such as the Colville River during winter
presumably to migrate up river in the spring to spawn.

Marine species that were commonly found along the ANWR coast include fourhorn
sculpin (Myoxocephaleus quadricornis) and arctic flounder (Liopsetta
glacialis). Arctic cod (Boreogadus saida), may be more abundant seasonally,
primarily during winter.

Fourhorn sculpins are among the most widespread and numerous of all the marine
fishes found along the Beaufort Sea coast. In Beaufort Lagoon on ANWR, in
1984 and 1985, they comprised 22% and 37% of the total catch respectively and
were the most numerous marine species. These fish ranged in 1length from
38-339 mm and ranged in age from 1+ to 1l+ years (West and Wiswar 1985, Wiswar
and West 1986). Most sculpins captured were between 50 and 125 mm which
correspond to 1 to 3 year old fish. In Simpson Lagoon 1larger sculpins
(greater than 180 mm) comprised the major portion of the catch (Craig and
Haldorson 1981). Prey items of fourhorn sculpins in Beaufort Lagoon, ANWR
were primarily Gammarid amphipods. These items were found in over half of the
sculpins examined and collectively comprised over U5% of the total prey
numbers (West and Wiswar 1985). Isopods were also important and were found in
36% of the stomachs examined. Adult sculpins were becoming sexually mature
during the summer sampling period. Sculpins have been observed overwintering
in brackish river deltas and in coastal areas, indicating a wide salinity
tolerance.

Arctic flounder sometimes enter fresh or brackish water. In 1984 and 1985
flounders comprised 3% and 10% respectively of the total catch at Beaufort
Lagoon on ANWR and were the second most abundant marine species. These fish
ranged in length from 55 to 298 mm. The length interval 100-150 mm was the
most frequent. These lengths correspond to 3 and 4 year old flounder (West
and Wiswar 1985, Wiswar 1986). 1In general these findings are similar to other
studies across the Alaskan Beaufort Sea coast (Griffiths 1983, Schmidt et al.
1983). Arctic flounder generally reach maturity at ages U4+ to 5+ years and
spawn in non-consecutive years in shallow coastal waters {(Morrow 1980).
Flounder in Beaufort Lagoon feed mainly upon Gammarid amphipods, isopods, and
polychaetes (Wiswar 1986), similar to the diet observed elsewhere (Griffiths
et al. 1975, Bendock 1979, Craig and Haldorson 1981).
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Arctic cod are widely distributed along the Beaufort Sea coast and have been
described as key species in the Arctic Ocean ecosystem because of their
abundance and importance in the diets of marine mammals, birds, and other fish
(Bendock 1977, Craig and Haldorson 1980). Although arctic cod are abundant in
catches at other study areas in the Beaufort Sea, they appear to be rare
during summer in the nearshore waters of ANWR (Roguski and Komerek 1972,
Griffiths 1983, West and Wiswar 1985, Wiswar and West, 1986). Recent work
(Craig et al. 1982) indicates arctic cod may prefer low water temperatures and
increased salinities, and may be associated with the edge of the colder marine
water mass which moves back and forth in a seaward-landward direction in
shallow coastal waters. The reason for the absence of arctic cod from most
ANWR sampling may also be a function of limited location of fyke nets.
Evidently cod have been available to Kaktovik residents in the past and were
- an important food item for both villagers and their dogs in early winter
(Jacobson and Wentworth 1982).

Impacts of Human Activities

One source of mortality to fishes of the coastal plain and nearshore waters of
ANWR is human fishing pressure. No commercial fishery exists in this region
at present. The only continuing commercial fishery on the north slope is
located on the Colville River delta. This fishery, which operates from
October to December, has reported an average annual harvest from 1964 to 1976
of 65,230 fish. Of this catch, 65% has been arctic cisco and 29% least
cisco. Broad and humpback whitefish compose the remaining 6% of the harvest
(Craig and Haldorson 1980).

In ANWR, a subsistence fishery exists in nearshore waters and river deltas in
summer and at traditional fishing 1locations on rivers and lakes during
winter. The main species constituting this fishery are arctic cisco and
arctic char during summer, and char and grayling during winter (see Chapter 7,
Subsistence Section). All households in Kaktovik make use of the fishery
resources of ANWR (Pederson et al. 1986). Very little is known of the numbers
of fish taken annually in this fishery.

Some limited sport fishing also occurs by summer recreationists visiting the
area. Sport fishing in the Prudhoe Bay development area has increased to the
extent that the Alaska Department of Fish and Game has recommended the arctic
char harvest from the Sagavanirktok River be monitored (Bendock 1981).

Data Gaps

Future research should include studies of the timing and pattern of migration
of anadromous fishes using the ANWR nearshore areas, with emphasis on those
stocks of arctic char which originate in Refuge streams. Arctic char
population sizes were estimated for the Canning River (1981) and a reach of
the Aichilik River (1982). No other quantitive measurements of abundance have
been made. In general, fish use of coastal waters in this part of the
Beaufort Sea is not well known and requires further examination.

It appears the entire north slope arctic cisco population originates in the

Mackenzie River of Canada. Juvenile arctic cisco migrate from there to the
Sagavanirktok River where they have been reported in great numbers. However,
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few Jjuvenile arctic cisco have been captured during investigations in ANWR
lagoons. The temporal and spacial distribution along the ANWR coast has not
been documented.

Arctic grayling fry have been noted in the upper reaches of tundra streams
that have no known overwintering habitat. Movement of adult grayling out of
these streams in fall has been documented (West and Wiswar 1985, Wiswar et al.
1986); however, movement of Jjuvenile grayling to overwintering areas and
location of these areas is unknown.
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CHAPTER 7
HUMAN CULTURE AND LIFESTYLE

This chapter discusses the historical and present day human uses of the Arctic
National Wildlife Refuge (ANWR) study area and adjacent areas. The
archaeology and history of the area are presented first, followed by historic
and present day subsistence use patterns of Kaktovik and other affected
villages outside the study area. Recreational use of the area is presented
next and is followed by a discussion of wilderness values and proposed natural
landmarks within the study area.

Archaeology

Archaeological investigations in or near the ANWR study area were summarized
by Hall (1982) (Table 1). One of the first archaeological surveys to be
conducted in the ANWR study area covered the coastline from Flaxman Island at
the mouth of the Canning to Barter Island (Giddings 1954). This survey
located only 1 small prehistoric mound "on the eastern shore of Camden Bay, a
few miles south of Anderson Point" and an unreported number of historic sites
(Giddings 1954). The site was described as a single half-underground house
with a shallow midden surrounding it, partially eroded into the sea. The
styles of bow frames, arrow stems of antler, sealing darts, and other
artifacts present indicated the site may be earlier than a site dated using
dendrochronology to the late 14th and early 15th centuries (Giddings 1952).
No information about other sites or photographs of artifacts from the reported
site were included.

Thie divide belween titne Kongakut and Firth River drainages, Mancha Creek, a
tributary of the Firth River, and 64 km of the upper Kongakut River were
superficially covered by a survey in 1953 (Riceciardelli 1954) (Table 1).
Several caves located 122 to 244 m above the valley floor were examined and

were sterile of cultural evidence. Creek banks, old terraces, weathered
ridges, willow patches, confluences of tributary streams, and other favorable
spots were examined for prehistoric sites with the same results. Several

sites associated with gold wmining were located, but no details were given.
Vague reference was made to "cultural material...of the post-contact period"
(Riceiardelli 1954).

During the summer of 1961, a survey was conducted in the vicinity of Peters
and Schrader Lakes and the adJjacent foothills and valleys of the Shublik and
Sadlerochit Mountains (Solecki et al. 1973) (Table 1). The major objective of
this project was to test the hypothesis that the this narrow zone of
unglaciated treeless tundra between the mountains and the sea was a natural
route for prehistoric man (Solecki et al. 1973). Solecki (1951) had
hypothesized that this area held a high potential for early sites in North
America. Although they were far from definitive, the results of this survey
did 1little to support the hypothesis. During the survey, a total of 12
prehistoric sites were located. Four were termed multicomponent, but none
were stratified. Components were 1identified by extracting artifacts that
appeared to fit into traditions that had been previously defined based on work
done elsewhere. One of these sites contained British Mountain, Denbigh Flint
Complex, and Eskimo components. One consisted of British Mountain and Eskimo
components, while another contained Denbigh and Eskimo artifact groups. One
of the Denbigh sites had an unidentified component with it. The remaining
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prehistoric sites either yielded single components or were not identified; 2
were Eskimo, U4 were Denbigh, and 3 were unidentifiable. Seven historic tent
rings were also located and mapped (Solecki et al. 1973).

Table 1. Summary of archaeological work conducted on and adjacent to the
Arctic National Wildlife Refuge study area, 1914-1982 (source: Hall

1982).
Year work
conducted Location Type of work Source
1914 Barter Island Excavation Jenness 1914
1924 - East end of Barter Island Excavation Mathiassen 1930
1931 « Coast from Barrow Brief survey Ford 1959
to Barter Island
1952 Coast from Flaxman Survey Riceciardelli 1953
Island to Barter Island Giddings 1954
1952 Schrader and Peters Lakes Survey and Irving n.d.
excavation '
1953 Kongakut River Survey Ricciardelli 1954
1961 Schrader and Peters Lakes Survey Solecki et al.
Schublik Valley to 1973
Sadlerochit mountains
1972-1974 Coast from Point Lay Whaling site J . Bockstoce,
to Canadian border Survey pers. comm. to
Hall ’
1977 Hulahula and Kongakut Survey C. Wilson,
Rivers; Demarcation Bay pers. comm. to Hall
1978 Kaktovik TLUI inventory Wentworth 1979
1978 Middle Canning River Survey C. Wilson, pers.
Demarcation Bay comm. to Hall
1979-1980 Lorenz Overlook Survey and C. Wilson pers.
test excavation comm. to Hall
1980 Brownlow Point Site evaluation D. Libbey field
notes, 1981
1982 ANWR coast Survey Libbey (1982)
1982 ANWR coastal plain Survey Hall (1982)

Some of these sites were termed settlement types (Solecki et al. 1973),
however, the criteria for these types were not discussed. It appears that
sites 1located on good vantage points for spotting game and having few
artifacts were called hunting sites, while sites containing larger numbers of
artifacts or those in more sheltered areas were defined as habitation sites.
One site was designated as a hunting site that was also a workshop. Many of
these sites were either wmulti-component or were located in close proximity,
and indicated similar adaptations to similar environments. This conclusion
was based on scattered results from fragmentary glacial geology studies which
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suggest that the last glaciation did not effect much of the foothlll/coastal
plain area.

The U.S. Fish and Wildlife Service (USFWS) conducted archaeological
investigations on ANWR for several years (Wilson n.d.) (Table 1). A survey
and limited testing of selected areas of the upper Hulahula River, the
foothills around the Kongakut and Canning Rivers, and along the coast in the
Demarcation Bay and Barter Island areas were completed in 1978. These
investigations resulted in the identification of more than 40 archaeological
and historic sites which in aggregate represent the 1last 6000 years.
Unfortunately, those sites that may represent an early occupation did not
yield quality or types of artifacts to provide secure dating. These possible
early sites are exclusively small lithic scatters, with no "type specimens”
present and without charcoal or other material dateable by the C-14 method.

At least 2 and possibly 3 Thule village sites have been identified in and
ad jacent to the study area. These sites are scattered along the coast with 1
located at Barter Island, 1 at Arey Island, and 1 at Icy Reef in the
Demarcation Bay area. Only the site at Barter Island has been dated, through
commparison by Whistler (1916) and Jenness (1928) to collections from Barrow.
Unfortunately, 1little remains of this site bhecause it was almost totally
destroyed by the construction of the airport on the island. Only a few
scattered remains can be identified, and occasionally an isolated artifact
erodes from the runway. The site on Arey Island was placed in the Thule
period, based only on the feeling of the observer during a brief visit that it
is "old" Eskimo. The site at Icy Reef is also not dated with any confidence
because it also was visited briefly. Several of the sites located in the
foothills may result from older Eskimo occupation, but, again, not enough
material was collected to place these sites in a cultural tradition with any
degree of confidence.

Most of the sites found during USFWS surveys were occupied sometime during the
last 200 years (Wilson n.d.). They range in size and importance from a large
semi-permanent caribou hunting village with several associated burials, to
concentrations of several tent rings or some sod houses which have 1 or 2
associated burials, to caribou fences, and single tent rings.

The most important of these sites is the Turner River Overlook, located in the
northern foothills of the Brooks Range (Wilson n.d.). In addition to
providing a view of the Turner River and its tributaries, Demarcation Bay, and
the arctic coast, it provides an excellent location at which to await the
spring and post-calving migrations of the Porcupine caribou herd. Limited
testing at the site provided evidence of an intensive occupation over an
extended period of time. At least 3 1living floors have been identified as
having several firepits. Resting on these floors are structural remains such
as medium sized wood structural members that are usually associated with
semi-permanent dwellings. The remains of what appeared to be sod also were
identified. Many artifacts made from wood, bone, metal, and lithics have been
recovered along with the partial remains of at least 18 people. Thousands of
fragmented caribou bones have also been identified.
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Artifacts that are similar in wmaterial and construction to those found at
Turner River have been found at 2 fences, presumably used for caribou hunting,
and at tent rings in the Demarcation Bay area. It is possible that these
sites were used by the same group of people exploiting a variety of resources
in the area (Wilson n.d.).

Although the artifacts present in these sites suggest that they were occupied
sometime during the middle to late 1800's, there is no memory of them in the
traditions of Native people presently living in the nearby village of Kaktovik
(Wilson n.d.). This fact, and the report of Stefansson (1919) that the
Mackenzie Eskimos were almost extinet by the beginning of this century,
indicate that these sites may represent that last occupation by Mackenzie
Eskimos in northeastern Alaska. Other sites found during the survey represent
the remains of the Native and White communities present in the area in the
last 80 years. Traditional Land Use Inventory (TLUI) sites (see subsistence
section, Fig. 1 and Table 1) are described in U.S. Fish and Wildlife Service
(1982), Jacobson and Wentworth (1982), and Libbey (1982).

In 1982, Libbey (1982) (Table 1) made on-site inspections of almost all
coastal TLUI sites within ANWR for the purpose of ethnohistoric documentation
and verification of actual locations. The report includes a description of
Kaktovik's origins and early history, based on historical documents and
narratives from older residents of the area. Maps, photographs and
descriptions of 22 TLUI sites along the arctic coast adjacent to or within the
ANWR study area were presented.

In 1982, Hall (1982) conducted a preliminary archaeological ‘and historic
resource reconnaissance of the ANWR coastal plain for the FWS. Objectives of
this study were to complete a literature review, to conduct a preliminary
helicopter survey of the study area, to describe and evaluate cultural
resource sites, to evaluate the effects of o0il and gas exploration on sites
and areas with high probabilities of containing sites, and to recommend
additional investigations. The report summarized cultural identification
research conducted north of the Brooks Range between Point Lay and the
Canadian border from the 1800's to 1982, including investigations in or near
the ANWR study area (Table 1).

Prior to Hall's survey, relatively few cultural resource sites had been
-identified in the study area. No sites were thought to have been occupied
earlier than 800 A.D., and only 4 sites were prehistoric: 1 contained
material similar to that from the Birnirk culture (Giddings 1954, as cited in
Hall 1982) and 3 were apparently late Prehistoric Eskimo or Western Thule
(Jenness 1914, as cited in Hall 1982). All other sites were from the historic
period, most from the 20th century. Hall (1982) found no new early sites or
new cultural complexes during this survey, although many previously unknown
sites within ANWR were recorded. Four new prehistoric sites found by Hall
(1982) were 1lithic scatters, which contained 1little information about their
cultural affinities. Most sites described were historic Inupiat (Table 2).
Sod house ruins and other standing structures were commonly found along the
coast during this survey and, according to Hall (1982), are an exceedingly
valuable resource for future studies.
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Tent ring sites were found throughout the area. The cultural identity and
temporal placement of these rings is uncertain, although most of them appear
to be relatively recent.

Table 2. Estimated age, cultural affiliation and number of cultural resource
sites found on or near the Arctic National Wildlife Refuge study
area (Hall 1982).

CULTURAL COMPLEX

Prehistoric Late Prehistoric Historic Modern Unknown
(flake scatters) Inupiat Inupiat/white Inupiat/white (tent rings)
4 62 750 2 27

a8 all contained historic and/or modern components, U4 were questionable
b 15 contained modern components, 16 were questionable

A provisional outline of North Alaskan culture history in northern Alaska and
northwest Canada (Table 3) proposed by Hall (1981 and 1982) represents an
attempt at synthesizing information available in the literature.
Establishment of a chronology for this area must include a set of compromises,
according to Hall (1981). The lack of scientific archaeological
investigations in northern Alaska has resulted in areas of disagreement
between archaeologists about some of the criteria used to place assemblages
into groups. For example, there are disagreements about which sites should be
included in Inupiaq culture and about the relationship of the modern Inupiat
to the cultures that make up the Arctic Small Tool Tradition (ASTT). Some
archaeologists see a continuum from the ASTT to modern Eskimo, while others
suggest these may only be related in some indirect way that is not well
understood. In addition, the relationships between Norton, Choris, and
Denbigh cultures are confusing at best. Finally, there are discrepancies in
radio-carbon dating that have not been adequately addressed.

Two omissions from Hall's (1981) outline should be wmentioned: the British
Mountain Tradition and finds from the 0ld Crow basin. The British Mountain
Tradition, originally identified in a site located on the northern Firth
River, Yukon Territory, was thought it to be quite old by MacNeish (1956).
Later work in Canada indicated a date of 5400 B.P. (Gordon 1971) which was
more recent than originally thought. Finds in the 0l1d Crow basin include a
caribou bone flesher dated at 27,000 B.P. (Irving and Harrington 1978). The
flesher was secondarily deposited and very much resembles tools seen in modern
Athabaskan camps during the historic period.
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Table 3. Provisional outline of North Alaska culture history (Source: Hall 1981 and 1982).
Tradition Complex Dated@ Radiocarbon dates Representative sites@
Eskimo Historic Inupiat 1838-present Turner River (Lorenz) Overlook,
(Ilatka) Prudhoe Bay #1, Nuwuk, Utkiavik,
Sikoruk, Siraagruk, Anaktuvuk
Pass sites, Anigarnigurak
Eskimo Late prehistoric Inupiat A.D. 900-1838 on Walakpa: 840+90 B.P.zA.D. 1110. Barter Island, Nuwuk, Utkiavik,
(Ilatka) (Western Thule) coast; ca. 1300~ Some radiocarbon dates from Walakpa, Nunagiak, Liberator
1838 in interior. Alyeska Pipeline corridor may Lake, Swayback Lake, Betty Lake
date sites occupied during this Kinyiksukvik, Etivluk Lake,
period. : Pingok Island, Sikorak
Athabaskan Kavik A.D. 1450-1850 Atigun: 115:QHO B.P.=A.D. 1835; Kavik, Atigun.
(Kutehin) 3601100 B.P.=zA.D. 1519; BlQiBXO
B.P.=A.D. 1610; 168+3 B.P.=A.D.
1782, etec.
Eskimo Punuk ca. A.D. 900 —-_— Nunagiak
(Ilatka) . B
Birnirk A.D. 500-000 on Anderson Point: 11304200 B.P.= Anderson Point, Birnirk,

Arctic Small
Tool

0ld Bering Sea

Ipiutak

coast

ca. A.D. 500

A.D.0O. - A.D.700;
may have co-existed
with Birnirk for
some time.

A.D. 820; 1160+20 B.P.=A.D.
797; 10904300 = 867 A.D. South
Meade #1: 1260+65 B.P.zA.D.
690; 13 0+55 B.P.=A.D. 610;

14 20+110 B.P.=A.D. 530.

Feniak Lake site, (Noatak
drainage), comparable to
Anaktuvuk Pass Ipiautak, average
A.D. 500, N=5.

Walakpa, South Meade #1.

Birnirk, Utkiavik

Anaktuvuk Pass, Itkillik Lake.
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Table 3. Continued.

Tradition Complex Dated Radiocarbon dates Representative sites?
Norton 1500B.C .-A.D. or Gallagher Flint Station: (Hearth Barrow sites, BAR-095,
Choris slightly later 1 29204155 B.P.=970 B.C.; (loc. Walakpa, Sisraruq, Avak Point,
1A) 26204175 B.P.=670 B.C.; Tukuto Lake, Kayuk, Avingak,
(Loc. 5) 19754125 B.P.=25 B.C.; Gallagher Flint Station,
2940i185 B.P.=590 B.C.; (Loc. Itkillik Lake, Croxton, South
7) 1735+150 B.P.zA.D. 215; Meade #1 + 2, Putuligayuk
264 0+180 B.P.=690 B.C. and River Delta Overlook
others. Avingak: 1500-3000 B.P.
Arctie Small/ Denbigh 2500 B.C .~200B.C. Walakpa: 3100+520 B.P.=1450 B.C. Walakpa, Coffin, Putuligayuk River
Tool/Northern Punyik Point: 3660+150 B.P.= Delta Overlook, Croxton, Sikoruk,
Archiac 1710 B.C.; No Name: 34 0+160 = Imaigenik, Kurupa Lake, Punyik
1490 B.C.; 38554155 = 1905 B.C. Point, Mosquito Lake, Anagpak,
Blip: 3#80+180 = 1530 B.C. Blip, No Name, Shoreline Bluffsite
Mosquito Lake: A.D. 202404150
to 880-900+165 B.C. N=5.
Tuktu/Naiyuk ? 4500 B.C.-? Tuktu: 4500 B.C. - 200B.C., Tuktu/Naiguk, Ribdon, Mesa, Putu,
area may have been Mesa: 7620 + 95+ B.C. Putu: Utukok sites.
uninhabited for a 6090+150 B.P.; 4140 B.C. 8551 +
period before 130 B.P.; 11,470+500 B.P.=
Denbigh times. 9520 B.C. -
American Tunalik ca. 8500 B.C .- Gallagher Flint Station: 10,940+ Tunalik, Lisburne, Gallagher Flint

Paleo-Arctic

6500 B.C.

150 = 8590 B.C.

Station, Shoreline Bluffsites

& Sites in the Arctic National Wildlife Refuge are underlined.



The limited amount of archaeological work completed in and adjacent to the
ANWR study area leaves many questions about the chronology of the cultural
sequence, the processes which produced this chronology, and the behavioral
significance of the cultural remains. Information on population size and the
structure of social relations is also lacking.

Some archaeological sites in northern Alaska (Table 3) appear to be much older
than those found in the ANWR study area. This may be due to the limited
amount of archaeclogical investigation completed in the study area, or these
cultural traditions may never have been present. The status of the Arctic
Small Tool Tradition in the study area is unclear. The few sites identified
in and near the ANWR study area have not yielded collections large enough to
document whether they belong to this tradition. Assigning these sites to
specific cultures has not been possible. But future work, covering a wide
geographic area, may yield additional sites.

The relationship of the older sites at Barter and Arey Islands to the Birnirk
sites to the west (Table 3) is also not clear. Jenness (1914) thought the
collection from Barter Island was similar to collections from Birnirk, but the
Barter Island site has been almost totally destroyed. Excavations at Arey
Island may provide material which could be compared to the Birnirk collection,
and may resolve some tentative conclusions about the presence of 0l1d Bering
Sea and Punuk peoples in the Barter Island area. Excavations at Arey Island
would also provide valuable information about the historie trading site
located there.

Athabaskan Tradition sites identified by Hall (1982) (Table 3) are all in the
Brooks Range. Future work will probably not .find sites from this tradition in
the ANWR study area. However, Stefansson (1914) indicates that Athabaskan
Indians from the Arctic Village area used the Hulahula River as a travel route
when attending the trade fair at Arey Island. Surveys on this river may
identify Indian sites.

Human History
The Inupiaq Eskimo

The Inupiaq Eskimo of northern Alaska are descendants of proto-Mongoloid
peoples whoe migrated across the Bering Land Bridge at the close of the
Pleistocene Epoch. The Inupiat are composed of 2 distinect, but interacting
ethnological groups: the Nunamiut and the Tagiugmiut. The Nunamiut were
nomadic, and ranged over the northern slopes and foothills of the Brooks Range
following the migrating caribou upon which they subsisted. The Tagiugmiut
occupied small villages along the coast from which they hunted marine mammals,
principally bowhead whales and seals. Although the 2 groups of Inupiagqg
depended primarily upon distinct resources, there was significant overlap of
resource utilization and considerable cultural interaction (Gubser 1965,
Schneider and Libbey 1979). The Tagiugmiut regularly traveled inland along
the major river drainages to take fish, caribou, and other furbearers. The
Nunamiut Jjourneyed along the same rivers to the coast, where they traded
caribou meat and hides for food and materials produced by the coastal people
from their marine resources.
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Prior to 1885, the inland Nunamiut are thought to have been more numerous than
the coastal Tagiugmiut, reaching a peak of more than 1,000 in scattered bands
of 50-150 people in the river valleys of the arctic mountains and foothills
(Gubser 1965). However, as the effects of an expanding white culture
increased, their numbers dwindled. By 1920, the lure of employment in whaling
and trapping, and the effects of disease and declining caribou herds had
reduced the Nunamiut population to less than 20, and these soon moved to the
coast. In the late 1930's, several Nunamiut families returned inland to
settle at Anaktuvuk Pass in the central Brooks Range. At present, this
village is the sole remaining Nunamiut settlement. The coastal Tagiugmiut
faced similar problems during this period and are now concentrated in a few
larger villages, principally Point Hope, Wainwright, Barrow, and Kaktovik.

Early History

Written history of the ANWR study area begins with Captain John Franklin's
report of exploration in 1826 (Franklin 1828). The Royal British Navy sent
Franklin on an overland expedition to map the arctic seacoast in connection
with efforts to find the northwest passage between the Atlantic and Pacific
Oceans. Franklin traveled from the Mackenzie River west along the Beaufort
Sea coast intending to rendezvous with Captain F.W. Beechey, who was sailing
east towards Pt. Barrow. While members of Beechey's crew did reach Pt.
Barrow, Franklin was forced to turn back after reaching the Return Islands
near Prudhoe Bay (Franklin 1828). He spent the months of July and August on
the arctic coast between the mouth of the Mackenzie River and Foggy Island.
He named the Clarence River, Demarcation Point, the British and Romanzoff
mountains, Mt. Copleston, the Canning River, and many other geologic
features. He reported visiting a trade fair located on what he called Barter
Island. Since that time, however, this Jlocation has become known as Arey
Island (Leffingwell 1919).

Franklin returned to England at the end of this second expedition, but
disappeared on his next Jjourney into the north. However, his work, and that
of those who followed him investigating his disappearance, led to the
completion of the basic mapping of the arctic coast of Canada and, to a
lesser extent, Alaska. Franklin's Jjournal provides much information about the
country between the Mackenzie and Foggy Island as well as the first
descriptions of the Natives who inhabited that part of the coast (Franklin
1928).

In 1939 an expedition, commissioned by the Hudson's Bay Company, was led by
Dease and Simpson (Dease and Simpson 1837). Its purpose was to explore the
northern coast and close the gap between the maps of Franklin and Beechey.
The Franklin Mountains were named after John Franklin and a Native village was
reported at Demarcation Bay, but much information collected was regarded as
inaccurate or unreliable by later investigators (Leffingwell 1919).

This expedition was followed by several others sent in search of information
about the disappearance of Franklin. Reports of these trips were written by
several Jjunior military officers (see Leffingwell 1919 for bibliographic
references). Of special interest is the Jjourney of the Enterprise
(Collinson 1855), the first vessel to overwinter near the study area when the
ship was frozen in at Flaxman Island not far from the mouth of the Canning
River. Collinson attempted to travel from Flaxman Island to Barter Island but
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turned back due to bad weather. He did report several possible Native village
sites between the 2 islands. The observations of Collinson during his 3
winters (1851-1854) in the arctic had far-reaching effects. Although he found
no sign of Franklin, his information on anchorages and the abundance of
bowhead whales in the Beaufort Sea, together with similar reports from other
investigators, spurred the expansion of American and European whaling efforts
into the Arctic Ocean east of Pt. Barrow (Leffingwell 1919).

Collinson's work encouraged others to sail eastward from Barrow. Whalers
advanced further east each year and eventually reached Herschel 1Island,
Canada, where 7 ships were reported overwintering during 1894-95. Hunting
parties from these ships traveled as far west as the Aichilik River in the
study area. More importantly, the concentration of these ships required large
quantities of meat. While these needs were met partly by the efforts of the
ships' crews, the Native population was also heavily relied upon to provide
meat and other goods in return for trade items. The presence of these goods,
including guns, drew Eskimos from as far as Anaktuvuk Pass. Along with these
goods, the Natives for the first time encountered alcohol and a variety of
diseases carried by the whalers. In 1865, a measles epidemic among the
. Mackenzie Eskimo substantially reduced the size of the population.

The growth of the arctic whaling industry had profound economic and social
effects on the Native inhabitants of the area. Opportunities for employment
on whaling ships and the introduction of trade goods altered the economic base
of the coastal Inupiat, while the introduction of disease and alcohol had
significant social and cultural consequences. The use of firearms acquired
from White traders and whalers permitted the Eskimo to take increasingly large
numbers of caribou, which depleted populations. This decline of caribou,
together with the sudden increase in whale harvests, in many instances caused
people to starve (Spencer et al. 1979) or migrate east to Canada.

Contact between Natives and Whites became more intense during the late 1860's,
and relatively mwmajor changes in demographic and subsistence patterns
occurred. McGhee (197U4) summarizes the occurrences of the next 40 years:

"After the appearance of the American whaling fleet along the
Mackenzie Delta coast in 1889, and with the increasing
association between the indigenous population and the whalers
wintering at Herschel Island and elsewhere, the effects of
epidemic disease and the disruption of aboriginal social
patterns accelerated rapidly...At the same time as Eskimos were
being decimated by disease, local aboriginal culture was being
submerged beneath a wave of Awmerican and Alaskan Eskimo
introductions...The latter were either brought to the area as
caribou hunters by the whaling ships, or had moved in on their
own in search of new hunting and trapping grounds after the
North Alaskan caribou herds had been killed off to supply the
excess demands of the whaling fleet...Aborginal Mackenzie Eskimo
culture could probably be considered to have become extinct
between 1900 and 1910."

Very little was known of the Mackenzie Eskimo before they disappeared. They
are mentioned only infrequently in the literature of the explorers, and 1little
or no effort was made to learn their customs and history. In 1908, the first
scientific expedition to study the northern Eskimos arrived in the area, led
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by V. Stefansson and R. Anderson under the auspices of the American Museum of
Natural History. Anderson spent a winter 1living with the Natives on the
Hulahula River and collected much ethnographic information (Anderson 1919).
These people were apparently mostly Eskimos that had moved from Barrow and the
Anaktuvuk Pass areas.

Stefansson was able to reconstruct some information about the Mackenzie people
from 2 informants (Stefansson 1919). He indicated that there were 5 distinct
groups scattered from about 160 km east of the Mackenzie River to the
Demarcation Point or Icy Reef area. The group was called the Kigisktarugmiut,
which were named for the main village of Kiguklayuk on Herschel Island. They
occupied the area from Shingle Point east of Herschel Island to Demarcation
Bay, according to Stefansson (1919). However, it appears that these people's
territory may have extended as far west as Barter Island (McGhee 1974).

In 1913, Stefansson and Anderson returned to the arctic with the Canadian
Arctic Expedition (Leffingwell 1919). Stefansson lost his ship, the Karluk,
to the ice although he was not on board at the time. Anderson's ship made it
to Camden Bay where it overwintered at Collinson Point. The crew included
D. Jenness who conducted the first scientific archaeological excavations at
Barter Island. These excavations were brief but established the fact that the
spit running east from Barter Island, where the modern landing strip is now
located, was a 1large archaeological site. The artifacts he recovered
resembled those found in the Barrow area that have been assigned to an early
Eskimo tradition named the Thule (Jenness 1914).

At about the same time as Anderson entered the country, N. Arey, S.J. Marsh,
and F.G. Carter arrived to prospect for gold. Arey, who spent 11 years in the
study area, was the first White man to enter the headwaters of the Canning,
Hulahula, Okpilak, and Jago Rivers, and the only non-Native resident in the
area. Carter and Marsh wintered at Camden Bay in 1901 and spent most of the
following 2 years prospecting the Canning River as far south as Cache Creek.
Their lack of success led them back to interior Alaska via the upper Canning
and Chandalar Rivers. Many geographic features along this route were first
named by or after Carter and Marsh (Leffingwell 1919).

Other scientific parties also entered the area. In 1890, Turner discovered
the Firth River. He was followed by Funston in 1894 and Peters and Schrader
in 1901, who were mostly interested in the geography and geology of the area.
In addition, a surveying team of the United States Government established the
border between the United States and Canada (Leffingwell 1919).

The most extensive early survey of northeast Alaska was conducted by E.D.
Leffingwell, a geologist with the U.S. Geological Survey who established a
permanent camp on Flaxman Island between 1907 and 1912. During this period he
collected data on the geology and geomorphology of the Canning River area and
explored the drainages of the Okpilak and Hulahula Rivers (Leffingwell 1919).
His original camp on Flaxman Island was placed on the National Register of
Historic Places in 1972. He first entered the north in 1906 as a co-leader of
the Mikkelson-Leffingwell expedition which was less than successful when their
ship was trapped and crushed in the ice. Mikkelson departed, but Leffingwell
spent 9 summers and 6 winters in the study area during the next decade.
Leffingwell (1919) prepared the first accurate chart of the north Alaskan
coast, a detailed study of ground ice, a detailed discussion of physiography
including past and present glaciation, and an analysis of the processes of
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erosion and deposition under polar conditions. In addition to scientific
data, he provided excellent discussions of techniques for living and working
in the harsh arctic environment, and accurate descriptions of the process used
in mapping the coast and some of the interior mountains. Native names were
used when possible for many features on his maps.

Early 0il Exploration

The presence of 0il seeps on the arctic coastal plain had long been known to
the Native inhabitants of the region, and was noted in early geological
surveys (Leffingwell 1919). This information, together with an increasing
demand for oil to fuel the Navy's ships, led President Warren G. Harding to
issue an executive order on 27 February 1923 withdrawing 9,315,000 ha north of
the Brooks Range and west of the Colville River as Naval Petroleum Reserve No.
4 (NPR-4). Publie Land Order 82, issued by the Department of the Interior in
1943, closed NPR-4 and an additional 10,125,000 ha to the west and east
(including the present area of ANWR) to appropriation under any public land
laws and reserved mineral rights for use by the Secretary of the Interior in
"the prosecution of the war." Between 1944 and 1953, the Navy and a civilian
contractor (ARCON) conducted exploration for oil and gas on lands set aside by
PLO 82. Although several minor and a few larger discoveries were made, the
high potential costs of development and transportation led the Secretary of
the Navy to discontinue the exploration program in 1953 (U.S. Department of
the Navy 1977). Apparently, no seismic exploration or drilling was carried
out within the ANWR study area, although between 1947 and 1953, geologic
mapping was conducted on the Canning River, Marsh and Carter Creeks, the upper
Katakturuk and Tamayariak drainages, the Sadlerochit Motntains, and the
Kongakut and upper Firth Rivers (Reed 1958). - Naval oil exploration also
prompted initiation of scientific idinvestigations to begin in the Alaskan
arctiec. The Arctic Research Lab (ARL) began operations in Barrow in 1947 and
was later renamed the Naval Arctic Research Laboratory (NARL). A NARL field
station was established at Peters and Schrader Lakes to provide support for
geologists and biologists working in the eastern arctic (Ritchie and Childers
1976) .

Post-War Military Development

World War II and early oil exploration activity apparently had little effect
upon the northeastern Alaskan arctic and its inhabitants. However, during the
military defense buildup which followed the war, a Distant Early Warning (DEW
Line) system was constructed along the Alaskan and Canadian arctic
coastlines. Barrow was the main supply base during construction, and Barter
Island was selected as a site for a large DEW Line installation.

Construction and support of the DEW Line stations had a significant effect
upon both the arctic coastal environment and its people. The establishment of
the DEW Line site on Barter Island resulted in 3 relocations of the village of
Kaktovik between 1947 and 1964, to accommodate changes in the layout of the
installation (Wentworth 1979). DEW Line construction and operation brought
social and economic changes to the Native residents of the arctic coast on a
scale not experienced since the decline of the whaling industry. Increased
job opportunities once again caused immigration and concentration of the
nomadic Native populations in villages such as Kaktovik (Wentworth 1979).
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DEW Line construction and operation also affected the Beaufort Sea coastal
environment. Between the Canning River delta and Demarcation Point, 1
principal DEW Line station (Barter Island) and 2 intermediate stations (at
Camden Bay and Beaufort Lagoon) were constructed, as well as lesser structures
at Brownlow and Demarcation Points. Only the Barter Island installation
remains active today. Abandoned materials include numerous rusting steel fuel
drums located primarily at Camden Bay and Beaufort Lagoon, but also scattered
along the coast and:- inland within the boundaries of ANWR (Thayer 1979).

Establishment of the Arctic National Wildlife Refuge

In 194G, the National Park Service (NPS) began a survey of Alaska's
recreational potential, directed by G. L. Collins, Chief of the State and
Territorial Recreation Division for Region 4 of the NPS. 1In 1954, following
aerial surveys, field verification, and consultation with prominent
conservationists such as 0. Murie and A. S. Leopold, Collins recommended that
the northeast corner of Alaska be preserved for its wildlife, wilderness,
recreational, scientific, and cultural values. Collins also recommended that
the area be an international park, to include contiguous lands between the
Alaska-Canada border and the Mackenzie Delta (Ritchie and Childers 1976,
Spencer et al. 1979).

On 20 November 1957, Secretary of the Interior Seaton announced plans to
repeal Public Land Order 82 of 1943. The action would leave NPR-4 and
neighboring areas open for development, but specified that approximately 3.6
million ha of Alaska's northeastern arctic be considered for establishment of
a national wildlife range. On 6 December 1960, Secretary Seaton signed Public
Land Order 2214, creating the Arctic National Wildlife Range. On 2 December
1980, President Carter signed into law the Alaska National Interest Lands
Conservation Act (ANILCA). This legislation created the 7.2 million ha Arctic
National Wildlife Refuge which encompassed the existing 3.6 million ha Arctic
National Wildlife Range and an additional 3.6 million ha of adjoining lands
west to the Trans-Alaska Pipeline and south to the Yukon Flats. An area of
approximately 3.1 million ha, comprising most of the original Arctic National
Wildlife Range, was designated wilderness, while approximately 0.5 million ha
of coastal plain within the refuge was opened to seismic exploration for oil
and gas.

Public support in both the United States and Canada has continued to grow for
the establishment of an International Arctic Wildlife Range. In 1984, the
Canadian government established a new national park adjacent to the eastern
boundary of ANWR.

Subsistence

Title VIII of the Alaska National Interest Lands Conservation Act (ANILCA)
passed by Congress in 1980, defined subsistence as:

"The customary and traditional use by rural Alaska residents of wild,
renewable resources for direct personal or family consumption as food,
shelter, fuel, clothing, tools, or transportation; for the making and
selling of handicraft articles out of non-edible by-products of fish and
wildlife resources taken for personal or family consumption; for barter
or sharing for personal or family consumption, and for customary trade."
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This law provides the opportunity for rural residents engaged in a subsistence
way of life to continue to do so, establishes a priority for customary and
traditional consumptive uses of fish, wildlife, and other renewable resources
on public lands, requires that subsistence concerns be incorporated into land
use decisions affecting national wildlife refuges and other federal lands in
Alaska, and specifies that maintaining the opportunity for continued
subsistence uses by local residents is one of the purposes for which ANWR
shall be managed. Worl and McMillan (1982) defined subsistence as the
production, consumption, distribution and exchange of natural resources which

are necessary for the physical, social, and cultural maintenance of a society.

In 1977, the North Slope Borough (NSB) Commission on History and Culture,
prepared a "Traditional Land Use Inventory" (TLUI) of historic and cultural
sites in the Beaufort Sea coastal area (Nielson 1977a, as cited in Jacobson
and Wentworth 1982). From 1977 to 1980, Jacobson and Wentworth (1982)
collected information in the village of Kaktovik for the USFWS and the NSB as
part of a study to determine native historical, cultural, and livelihood
values. Traditional sites used by or with special significance to the people
of Kaktovik were identified, information on the local economy was recorded,
and subsistence resource use areas of selected Kaktovik residents were mapped
as part of a larger subsistence mapping effort for the entire north slope. A
sample of 13 Kaktovik hunters representing about one-forth of Kaktovik
households, were interviewed to determine the extent of areas used in hunting,
fishing, trapping, and gathering (Jacobson and Wentworth 1982). Kaktovik land
use patterns, determined from these individual responses, were combined with
data from other villages to provide a picture of land use across the north
slope (Pedersen 1979). In 1982, Worl and McMillan (1982) completed a
sociocultural assessment of proposed petroleum exploration in ANWR for the
village of Kaktovik, and Lonner and Beard (1982) did a similar assessment for
Arctic Village. '

Comprehensive research by the Division of Subsistence, Alaska Department of
Fish and Game (ADF&G) also contributed to knowledge of Kaktovik's subsistence
land use patterns. Pedersen et al. (1985) delineated the contemporary spatial
requirements of the hunting, fishing, trapping, and gathering sector of
Kaktovik's economy. Pedersen and Coffing (1984) and Coffing and Pedersen
(1985) detailed caribou hunting patterns and harvest.

This section describes land use patterns and the use of biotic species present
or adjacent to the ANWR coastal plain study area by rural residents. Emphasis
is on the village of Kaktovik, the only community located immediately adjacent
to the ANWR coastal plain study area. Subsistence use of the Porcupine
caribou herd, polar bears and beluga whales by other villages is also
discussed. Much of the material presented here was summarized from Jacobson
and Wentworth (1982), Pedersen et al. (1985), and Arctic Environmental
Information and Data Center (1982).

Kaktovik
Location and History
Kaktovik is the easternmost village on the Alaskan north slope. Most of its

residents are Inupiagq Eskimos who are part of the broad cultural group of
Tnuit peoples stretching from Siberia to Greenland. Kaktovik is located on
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Barter Island, less than 0.5 km offshore in the Beaufort sea of the Arctic
Ocean, 15 km north of ANWR, 580 km east of Barrow, and 115 km west of the
United States-Canadian border.

Historically, the area near Barter Island was apparently an important center
for meeting and trading. Canadian Inuit people met here to trade with Barrow
area residents, inland people came from the mountains to trade, and Indians
from south of the Brooks Range visited here occasionally (Nielson 1977b, as
cited in Jacobson and Wentworth 1982). A large prehistoric village once
existed on the island. At least 30 to 40 old house sites were there in 1914
(Leffingwell 1919, as cited in Jacobson and Wentworth 1982). Many whalebones
were found among the sod house ruins, suggesting that the people were whalers
(Kaveolook 1977, as cited in Jacobson and Wentworth 1982). One legend says
these prehistoric people, the Qanmaliurat, were driven east to what is now
Canada by other Inupiat. Oral accounts recall that people did not live at
Barter Island after the Qanmaliurat killed one couple's only son, whose body
was fished out of the water with a seining net. The name Qaaktugvik
(Kaktovik) means "seining place" (Kaveolook 1977: Okakok 1981, as cited in
Jacobson and Wentworth 1982). Another legend states Pipsuk was fished out of
the water after drowning in the lagoon while fishing from a kayak (Jacobson
and Wentworth 1982).

Barter Island was an important stop for commercial whalers to trade with
Inupiaq people during the 1890's and early 1900's (Nielson 1977b, as cited in
Jacobson and Wentworth 1982), but was never a rendezvous for the local
population according to Jenness (1914, as cited in Pederson et al. 1985). 1In
1917, Tom Gordon from Barrow established a fur trading post at Demarcation
Point, east of Barter Island, as part of a series of trading posts along the
Beaufort seacoast. In 1923, Gordon and his brother-in-law Akootchook
established a trading post at Barter Island, and other families moved there to
be near relatives and good hunting (Kaveolook 1977, as cited in Jacobson and
Wentworth 1982). The trading post was the beginning of Kaktovik as the
permanent settlement of today (Nielson 1977a, as cited in Jacobson and
Wentworth 1982).

During the 1920's and 1930's, people 1living in the Barter Island area
congregated at the fur trading post on holidays and other ocecasions. But most
of the time they were semi-nomadic, living along the coast and following the
animals on which hunting, fishing, and trapping depended. Arctic fox was a
good source of cash income and many people were involved in reindeer herding.
Three herds were kept at Camden Bay, Barter Island, and Demarcation, and the
reindeer were taken to the foothills of the Brooks Range during winter months
(Jacobson and Wentworth 1982). During the winter of 1935-1936, 58 people in
10 families were reportedly living at Barter Island, while 122 people in 20
families were 1living along the sea coast between Brownlow Point and
Demarcation Bay (U.S. Bureau of Indian Affairs 1936, as cited in Pederson et
al. 1985). Reindeer herding ended in 1938, the price of fox fur fell in the
late 1930's, and most of the Alaskan trading posts closed by the early
1940's. People from the Barter Island area then traded at Aklavik, Canada,
and moved to Herschel Island, Canada or built houses at Barter Island. People
relied primarily on local resources for food into the mid-1940's (Jacobson and
Wentworth 1982).
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In 1945-1951, mapping of the Beaufort sea coast by the U.S. Coast and Geodetic
Survey and construction of a radar site for the DEW Line system provided jobs
for area residents. In 1947, the U.S. Air Force built an airport runway and
hangar facility on the prehistoric village site, and several houses had to be
moved. In 1951, the entire area around Kaktovik (1,823 ha) was made a
military reserve, and some people were moved again. In 1964, the village was
moved a third time, and received title to their present site (Jacobson and
Wentworth 1982).

As a result of employment opportunities and the establishment of a school in
1951, the Kaktovik population increased from 46 people in 1950 (U.S. Bureau of
the Census 1950, as cited in Pederson et al. 1985) to 140-145 people in 1953
(Kaveolook 1977, as cited in Jacobson and Wentworth 1982). People moved in
from the surrounding area and 5 families living in Canada returned to Barter
Island (Kaveolook 1977, as cited in Jacobson and Wentworth 1982). During the
1960's, Kaktovik remained an isolated village, dependent on the DEW Line
installation for Jjobs and communication with the outside world. In 1968,
however, o0il was discovered at Prudhoe Bay, less than 200 km west of
Kaktovik. In December 1971, the Alaska Native Claims Settlement Act granted
Alaska Natives, including north slope Inupiat, 16.2 million ha of land and a
one-billion-dollar cash settlement. The Arctic Slope Regional Corporation
(ASRC) and the Kaktovik Inupiaq Corporation (village corporation) were formed
and Kaktovik was allotted surface rights to 37,394 ha, mostly within ANWR.
When the North Slope Borough (NSB) was formed in 1972, with the power to tax
the Prudhoe Bay o0il fields, a substantial source of revenue existed.
Kaktovik, the easternmost village in the Borough, was incorporated as a second
class city, with a wmayor and city council. By the 1late 1970's, new
Borough~funded housing, street lights, a power plant, and a high school with a
gym and small swimming pool were built in Kaktovik. Borough and related
construction and service jobs became available so that villagers were no
longer economically dependent on the DEW Line site. Some former Barter Island
residents living in Barrow moved back to Kaktovik with their families and the
population of Kaktovik increased. At the same time, however, petroleum
exploration expanded east of Prudhoe Bay towards Kaktovik's traditional
subsistence area. Exploratory drilling took place on Flaxman Island near the
Canning River mouth bordering the ANWR. In December 1979, the first offshore
lease sale was held in the Beaufort Sea, including tracts to within 6 km of
the ANWR boundary. Further offshore lease sales have been planned for tracts
in the Beaufort Sea north of Kaktovik. 1In December 1980, the Alaska National
Interest Lands Conservation Act (ANILCA) mandated o0il and gas surface
exploration of the coastal plain of ANWR, which was conducted during the
period 1983 to 1985. 1In 1984-1986 the Kaktovik Inupiaq Corporation approved
an agreement between their regional corporation (ASRC) and Chevron USA Inc. to
drill an exploratory well near the mouth of the Niguanak River on village
lands adjoining ANWR.

The U.S. Census placed Kaktovik's population at 120 in 1960 and 165 in 1980
(Pedersen et al. 1985). NBS censuses in Kaktovik found 195 people in 1980 and
201 people in 1981 and a population of 218-226 was projected for 1985 (Worl
and McMillan 1682). 1In 1983, Pedersen (et al. 1985) counted 185 persons in
Kaktovik, including 46 households averaging 4.0 persons per household.
Eighty-three percent of the population was of Eskimo descent (Pedersen et al.
1985) .
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Traditional Land Use Inventory Sites

Historic Traditional Land Use Inventory (TLUI) sites referred to throughout
this section are associated with present as well as historic use. Traditional
sites on or adjacent to the ANWR study area important to Kaktovik residents
are identified in Table 4 and Fig. 1. Descriptions of these sites can be
found in Jacobson and Wentworth (1982) and U.S. Fish and Wildlife Service
(1982). Sites west of ANWR between the Canning and the Colville Rivers can be
found in North Slope Borough (1980). Inupiaq place name spellings in use
today are often different from those appearing on U.S. Geological Service
(USGS) maps, and locations may differ slightly as well. Both names are listed
in Table 1, but for clarification, names appearing on USGS maps are used in
the text. At locations where only Inupiaq names exist, TLUI site names are
used and underlined. Where differences in Inupiaq spelling exists between
Jacobson and Wentworth (1982) and Pederson et al. (1985), the former is used.
Inupiag letters are also not found in the text, but are used in Fig 1 and
Table 4.

Although historic sites are associated with present land use, subsistence
activities are not limited to these sites. Some subsistence activities are
site-specifie, such as fishing, but other activities cover broad areas.
Often, the historic site is used as a camping area for pursuing activities
which are much more far-reaching. The traditional sites mentioned in this
section are not the only sites used by Kaktovik people.

The Subsistence Economic System

The Inupiaq Eskimo living in or near the area of what is now ANWR have always
sustained themselves by living off resources taken directly from the land and
sea. Their culture 1is based on this close economic relationship with the
natural environment, defined by Jacobson and Wentworth (1982) as the
"subsistence economic system". Today, the Kaktovik economic system is merging
subsistence with modern monetary elements, operating within the TInupiag
cultural context, according to Jacobson and Wentworth (1982). Worl and
MeMillan (1982) also described Kaktovik's economy as an interrelationship of
subsistence and Market (cash) economies. Wolfe and Ellanna (1983), as cited
in Caulfield (1983) described the subsistence socio-economic system as being
"mixed", comprised of both market (cash) and subsistence sectors, with a
domestic mode for production, seasonal activities, a network of distribution
and exchange through sharing, and .systems of land use and oral traditions
encompassing beliefs, knowledge and values associated with resource use.

The subsistence component of the Kaktovik economic system can be separated in
to three parts: economic, social and cultural (Worl and McMillan 1982). The
economic aspects of subsistence, defined by Worl and McMillan (1982), include
production (hunting, fishing or gathering) and distribution of natural
resources for food, clothing, shelter, fuel, utilitarian tools and equipment,
ceremonies, art and crafts. Some importation of resources not readily
available in Kaktovik (eg: walrus and smelt) and exportation of surplus
products (eg: maktak and sheep) occurs, and today, unlike aboriginal times,
the economy is integrated and dependent on the capital "'system. The purchase
of equipment such as snowmoblies, boats, outboard motors, fuel, rifles, and
ammunition, which are necessary for the procurement of subsistence resources
requires cash (Worl and McMillan 1982). Distribution and exchange of servicés
and goods, including commercially manufactured and natural resource
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Table 4. Traditional Land Use Inventory Sites in the Arctic National Wildlife
Refuge (sources: Jacobson and Wentworth 1982, Pederson et al. 1985).

Inupiag or local name Meaning Name on USGS maps {(location)
Sirak Flaxman Island
Agliguagruk "Big jawbone" Brownlow Point
Tigutaaq (Tamayariak delta)
Kayutak (Coast between Tamayariak

and Katakturak Rivers)
Kanigniivik "Meeting at the end" Konganevik Point
Katakturuk Katakturuk
Nuvugag "Point" Collinson Point
Kunagrak (Mouth of Marsh Creek)
Aanallaq Anderson Point
Salligutchich Sadlerochit Springs
Sannigsaaluk (Kajutakrok Creek)
Patkotak Paul Patkutaq's place (Nataroarok Creek)

First Fish Hole
Second Fish Hole
Third Fish Hole (Katak) "To fall™"

Kagich

Ugpillam Paapa

Naalagiagvik "Place where one can
come to listen"

Iglukpaluk

Tikluk-Akootchook house site

Qaaktugvik "Seining place"

Qaaktugvik "Seining place"

Qaaktugvik "Seining place"

Pipsuk

Qikigtaq (Drum Island)

Tapkak

Kanigiluk

Tapqauragq "Little sand spit"

Ugsrugtalik "Place with some oil"

Qapilooraug

Pukak

Imaignaurak "Place of little water"

Iglugruatchiat "Place of sod houses"

Angun "Pitceh"

Nuvagapak "Big point of land"

Atchilik "Place with skin tents"

Siku "Ice"

Pinugsraluk "Big mounds"

Kuvluuraqg "Little thumb"

#

0ld Man Store

Kanigluaqpiat "Way at the end"

Pattaktuq #1 " "Big toe"

Pattaktug "Big toe"

(Hulahula River)

(Hulahula River)

(Upper Hulahula River)
(headwater of Hulahula River)
(Okpilak delta)

Arey Island

(NW Barter Island)

(S Barter Island)

Kaktovik (first location)
Kaktovik (second location)
Kaktovik (present location)
Pipsuk Point

Manning Point

Bernard Spit

(Jago River delta)

Martin Point and Tapkaurak Spit
Griffin Point

(Pokok lagoon)

(Pokok lagoon)

(Pokok Bay)

Humphrey Point

Angun Point

Nuvagapak Point

Aichilik River

Icy Reef

(between Kongakut and
Demarcation Bay)

Kulurak

Demarcation Bay -- west side
(S. Demarcation Bay)

(SE Demarcation Bay)
Demarcation Point

Gordon

¥ No local name.
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Fig. /. Traditronal Land Use Inventory Sites
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products and cash, occur within a social or kin-based network (Worl and
McMillan 1982). The social sphere of this economic system includes harvesters
who actively engage in subsistence activities, recipients (eg: the elderly or
families without active hunters), and financial sponsors who provide cash,
equipment, or supplies to harvesters. Cooperation and sharing of resources
binds and integrates the community as a social unit. Cultural components of
this subsistence economic system dictate relationships between people, animals
and the environment (Worl and McMillan 1982).

The north slope Inupiat have lived with an economy which combines subsistence
and cash since the late 1800's. Some of the ancestors of Kaktovik residents,
both Native and White, were commercial whalers at Barrow and Herschel Island.
Commercial whaling declined by about 1910, and fur trapping took its place as
the main source of cash income. In the 1930's, Kaktovik subsistence was
combined with trapping and reindeer herding. In the late 1940's, Kaktovik
people began working for wages, which increased their economic security. But
hunting and fishing still remained the main source of protein, the foundation
of the Native diet, and the source of some arctic cold-weather clothing, and
also provided the basis for the relationship with the 1land, the group
activities, and the sharing of resources that is central to the Inupiaq
culture (Jacobson and Wentworth 1982). From the 1950's until the 1970's, a
few jobs at the post office, store, school, the Barter Island DEW Line site,
and related construction were the main sources of local wage employment
(Jacobson and Wentworth 1982). The DEW line provided 68% of the employment
during this period (Worl and MeMillan 1982).

After 1972, government became the dominant employer on Kaktovik, accounting
for 62% of all employment in 1977, and 84% in 1982. Job availability
increased 87% between 1974 and 1977 and at least another 60% between 1977 and
1982, due to employment primarily by the NSB and associated construction
projects funded by the Borough Capital Improvements program (Worl and McMillan
1982)., A 1982 job count identified 67 full-time jobs in Kaktovik (Alaska
Consultants, Inc. 1983, as cited in Pedersen et al. 1985). However, seasonal
or temporary employment was the norm for most workers (Pedersen et al. 1985).
Worl and McMillan (1982) found that although jobs were available, few
residents worked steadily, not only because work was seasonal, but also
because of personal preference. Many individuals voluntarily left work during
hunting and fishing seasons.

Worl and McMillan (1982) found that estimated medium income for 20 Kaktovik
families was $16,500 in 1973, and estimated mean income ranged from $17,824 in
1975 to $15,000 - $16,684 in 1977. 1In 1980, the medium income for the entire
community of Kaktovik was $25,000, compared to $25,421 for households
statewide (Alaska Consultants, Inc. 1983, as cited in Pedersen et al. 1985).
In March 1982, average salaries ranged from $2400 per month for permanent NBS
employees to $3000 per month for village corporation employees to $4000 per
month for construction workers. Kruse et al. (1981, as cited in Pedersen et
al. 1985) documented that although many Kaktovik residents are employed,
individuals still actively participate in subsistence activities.

Recently rapid changes have occurred in Kaktovik. 1In addition to new housing
for almost every family, new facilities include a wmodern school with a
gymnasium and small swimming pool, a well equipped health c¢linie, public
safety building, and fire station. Other facilities include the U.S. Post
Office and USFWS ANWR office, the village cooperation office and store, the
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community hall and Presbyterian Church. Water delivery, electricity, sewage
and trash pickup, maintenance and storage facility, satellite television, and
telephones are available for every home, (Jacobson and Wentworth 1982).

Although people in Kaktovik now earn more money, gains have been offset. by the
cost of 1living in northern Alaska. In 1982, food and fuel costs were 72%
higher in Kaktovik than in Anchorage (Pedersen et al. 1985, Worl and McMillan
1982). Almost all consumer goods must be flown into Kaktovik. In spite of
economic changes, substantial changes in sociocultural values have not
occurred. Strong kinship ties and alliances of the extended family have been
maintained and sharing remains a major element of the economic system
(Jacobson and Wentworth 1982, Worl and MecMillan 1982). People can still
return to traditional camping, hunting, and fishing sites - places where they
grew up ~ and find them much as they remember them. And they can do the same
activities at these sites as they have always done, in a familiar setting.
This provides the opportunity to strengthen family and kinship ties and the
community values of sharing and helping each other. To the Inupiat, land in
its natural state is an economic provider as well as a source of pleasure, and
outings on the land are a significant part of economic reality, even though
most people also work for wages (Jacobson and Wentworth 1982).

The nutritional importance of subsistence is well documented. Subsistence-
harvested meats and birds are high in protein and low in fat, and contain
essential vitamins and minerals. Caribou and seal meat have more protein per
ounce than fat-marbled beef. Marine mammal meat has more vitamin A and more
iron than beef, and ptarmigan has twice the thiamine of chicken. Unlike other
mammal fat, seal and whale oil is polyunsaturated and does not contain high
levels of cholesterol (Cooperative Extension Service 1974, Hurwitz 1977,
Nobmann 1978, Milan 1979, Worl 1979).

The economic value of subsistence harvested food is substantial. In 1982,
86.5% of Kaktovik households reported that they obtained all or most of the
meat they ate by hunting and fishing, and nearly 80% of Kaktovik households
report consuming meats 7 days of the week from hunting and fishing (Alaska
Consultants Incorporated 1983; Alaska Consultants Incorporated and Stephen
Braund and Associates 1984, as cited in Pedersen et al. 1985). Pedersen (et
al. 1985) presented an estimated annual harvest of the primary subsistence
species (Table 5), which was based on few data, but provided a guess as to
what the average harvest levels may have been. Assuming that each Kaktovik
person consumes 219 kg of subsistence harvested meat and fish each year (Table
5) at an average price of $9.92 per kg (E. Ahlers, pers. comm.) the cost of
subsistence foods consumed would be $2173 per person per year,

Skills and abilities of individuals which contribute to an economic system are
largely determined by culture. Within the framework of the wage economy,
Kaktovik wage earners operate in an environment that does not often utilize
their skills as hunters or give them many chances to excel. The opposite
situation occurs when people are hunting, fishing, or traveling across the.
land. These subsistence skills and survival abilities are sources of Inupiag
identity and pride (Jacobson and Wentworth 1982). Hurwitz (1977, as cited in
Jacobson and Wentworth 1982) found that subsistence activities contribute to
mental health by strengthening the family unit, providing meaningful work, and
fulfilling needs for personal self-reliance, self-esteem, and self-fulfillment.
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Table 5. Annual subsistence resources harvested in Kaktovik averaged for the
period of 1962-1982 (modified from Stoker 1983, as cited in Pedersen
et al. 1985, Table 14).

Utilizable Percentage of total

Species Number weight (kg) village harvest
Bowhead whale 1 8,900 27 .5
Fish - 7,045 21.7
Caribou 75 5,250 16.2
Dall sheep 27 1,227 3.8
Moose 5 1,125 3.5
Birds - 1,045 3.2
Bearded seal 30 2,400 7.4
Ringed seal 70 1,330 .1
Beluga whale 5 2,000 6.2
Walrus 3 1,050 3.2
Polar bear 4 900 2.8
Small game - 136 0.4
Vegetation no data no data no data
Total harvest 32,408 100.0

Per capita/per year 219

The Inupiat are actively seeking to obtain material goods and other aspects of
modern societies, but wish to continue their relationship to the land and
maintain the subsistence economy and culture (Worl and McMillan 1982). 1In
summary, money and Jjobs are important elements of life in modern Kaktovik, but
do not replace the land and its resources as a permanent source of security
and well-being (Jacobson and Wentworth 1982). Kaktovik's Mayor Archie Brower
stated: "The Brooks Range all the way to the ocean is our garden. We feed on
that - the sheep, caribou, fish, seals, and whales" (Brower 1979, as ecited in
Jacobson and Wentworth 1982). The economic importance of the fish and
wildlife to Kaktovik people 1is not only the need and preference for
subsistence foods, but also the ability to provide their own food from the
area in which they live (Jacobson and Wentworth 1982).

Yearly Cycle

The following description of Kaktovik people's yearly cycle of subsistence
activities is summarized from Jacobson and Wentworth (1982) and is based on
observations made in Kaktovik in 1977-1980. As no information of numbers of
people hunting and trapping was presented in Jacobson and Wentworth (1982),
quantitative comparisons of subsistence use were not possible. A general
pattern of activity has been followed since the early part of this century
(Fig. 2), but hunting techniques have changed with the availability of new
technology. The relative emphasis on certain species has also changed. For
example, bowhead whales were not hunted at Kaktovik until 1964, and fewer
seals are hunted today compared to the mid-1960's, when people had dog teams
to feed.
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Subsistence activities at Kaktovik vary both by season and by year, due to
changing environmental and access conditions, the abundance of animals and
their movements, regulations regarding hunting and trapping seasons, changing
condition of the meat, hide or fur, and other opportunities available ¢to
villagers as well as time available for hunting, individual preference, and
degree of hunting success. Travel and access is limited by season. During
the ice-free or summer months, usually early July through September, people
travel by outboard-powered boat, and subsistence activities are confined to
the coastline. Shallow water precludes access along rivers to inland areas.
But after freezeup and during the winter snow season, from October through
May, people travel overland by snowmachine, across the tundra of the coastal
plain. Participation in subsistence activities is greatest during spring and
summer months, as this is the time of long days, mild weather, and species
abundance. Also school is out and entire families can camp and hunt and fish
together.

The yearly cycle begins during the colder days of late August at the onset of
the whaling season. Whaling occurs only in the fall at Kaktovik, not during
the spring as in other north slope villages. Hunting can last for several
weeks before whales are taken. Cutting up and transporting the whale meat,
maktak (whale blubber), and baleen may take another week.

After freeze-up of the lagoon between Barter Island and the mainland, and
after sufficient snow has fallen (usually by mid-October), people use
snowmachines to travel into the mountains to hunt, fish, and trap for periods
ranging from a few days to a month at a time. The average stay is 1 to 2
weeks. Trips to the mountains peak in early November and extend into
mid-December, after which hunting decreases due to lack of daylight. The
principal "snow season" camps of Kaktovik people are along the Hulahula River,
near First, Second, or Third Fish Holes for convenient ice fishing, and on the
Sadlerochit River, north of Sadlerochit Springs to the Kekiktuk River and
beyond. Wall tents are heated with either wood-burning stoves fueled by
willows gathered nearby, or small oil stoves fueled by heating fuel. At
Thanksgiving and during the Christmas holidays, everyone returns from the
mountains to the village to celebrate with Eskimo dances, games, snowmachine
races, and feasts at which meat and maktak are distributed. 1In January and
February, some people return to mountain camps for fishing, hunting, and
trapping. Trips to the mountains increase in March and peak in April and May
when long hours of daylight, warmer temperatures, and good snow cover
prevail. In late May or early June, migratory waterfowl hunting begins along
the coast. In early June, waterfowl hunting usually takes place closer to
Barter Island, as travel by snowmachine becomes more difficult. People may
set up camps on the mainland southeast of Barter Island, on Arey Island, or at
other locations, depending on where the flocks are flying by. Stays at these
camps range from overnight to two weeks. Seals can be taken also, and some
people may get an occasional caribou. Later in June, subsistence activities
decline because the lack of snow prevents travel by snowmachine, and the
coastal waters are still frozen, making boat travel impossible. Prior to the
1970's, when the people used dog teams for transportation, they traveled out
over the ice to hunt seals in June, and also put packs on the dogs and
traveled inland to hunt caribou or small game. As soon as the ice goes out in
July, subsistence activities increase as many people travel along the coast by
boat to hunt caribou and fish. The entire coast from Foggy Island to
Demarcation Bay is used for summer subsistence activities.
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Resources Harvested and Areas of Use

The fish, wildlife, and other biotiec resources used by Kaktovik residents in
1977-1980 were described by Jacobson and Wentworth (1982). Resource use
described by Pedersen et al. (1985) encompassed the period 1923-1983, but
current use patterns were not differentiated. Resource use presented in this
section was compiled from both of these sources and assumes that patterns
observed in 1977-1980 continue today. Table 6 lists biotic resources used by
Kaktovik residents and gives English, Inupiaq, and scientific names for these
resources.

Table 6. Biotic resources used by Kaktovik residents (source: Jacobson and
Wentworth 1982, Pedersen et al. 1985).

English name Inupiag name Scientific name

Big game
¥Caribou Tut tu Rangifer tarandus
¥Dall sheep Imnaigq Ovis dalli
*¥Moose Tut tuvak Alces alces
¥Brown bear Ak%aq Ursus arctos
¥Furbearers
Arctie fox Tigiganniaq Alopex lagopus
Red fox Kayuagtug Vulpes vulpes
Wolf Amaguq Canis lupus
Wolverine Qavvik Gulo gulo
Mink Itigiaqpak Mustela vison
Weasel Itigiaq Mustela erminea
¥Small mammals
Arctic ground squirrel Siksrik Spermophilus parryii
Alaska marmot Siksrikpak Marmota broweri
Marine mammals
¥Seals
Bearded seal Ugruk Erignathus barbatus
Ringed seal Natehiqg Phoca hispida
Spotted seal Qasigiag Phoca largha
*Whales
Beluga whale Qilalugaq Delphinapterus leucas
Bowhead whale Agviq Baleana mysticetus
¥Polar bear Nanuq Ursus maritimus
#YJalrus Aiviq Odobenus rosmarus
¥Birds
Common eider Amauligruaq Somateria mollissima
King eider Qigalik Somateria spectabilis
Black brant Niglilgaq Branta bernicla
Snow goose Kanuqg Anser caerulescens
Canada goose Igsragutilik Branta canadensis
Pintail Kurugaq Anas acuta
Oldsquaw duck Aaghaalig Clangula hyemalis
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Table 6. Continued.

English name

Inupiag name

Scientific name

¥Birds (continued)
Ptarmigan
Willow ptarmigan
Rock ptarmigan
Snowy owl
Birds' eggs
¥Fish
Arctic char
Whitefish
Arctic cisco
Least cisco
Broad whitefish
Round whitefish
Ling cod (burbot)
Gravling
Chum salmon
Pink salmon
Arctic flounder
Fourhorned sculpin
Lake trout
Pike

Arctic cod ("tomcod")
Rainbow smelt
Blackfish ("old man fish")

¥Edible plants
Blueberry
Cloudberry
Cranberry
Wild potato
Wild rhubarb
Willow leaves

¥Fuel/structural material

Driftwood
Brush, willow
Sod

Coal

Agargik
Akrigivik
Niksaaqtugiq
Ukpik

Mannik
Igaluk
Igalukpik

Qaaktagq
Igalusaaq
Aanaakziqg
Savigunaq
Tittaaliq
Sulukpaugaq
Igalugruaq
Amaqgtug
Nataaénaq
Kanayuq
Igaluakpak
Paigduk

Uugaq
Izhuagniq
Agayuqaksrauraq

Asiaq
Agpik
Kimminfiaq
Masu
Quuulliq
Akutug

Qiruk
Ugpik
Ivruq
Aluag

Lagopus lagopus

Lagopus mutus
Nyctea scandiaca

Salvelinus alpinus

Coregonus autumnalis
Coregonus sardinella
Coregonus nasus
Prosopium cylindraceum
Lota lota

Thymallus arcticus
Oncorhyncus keta

Oncorhyncus gorbuscha
Liopsetta glacialis

Myoxocephalus quadricornis
Salvelinus namaycush

(not positively
identified)

Boreogadus saida

Osmerus mordax

Dallia pectoralis

Vaccinium uliginosum
Rubus chamaemorus
Vaccinium vitis-idaea
Hedysarum alpinum
Oxyria digyna

Salix sp.

¥Resource categories identified by Pederson et al. (1985)

Fish, caribou, Dall sheep,

and whales are the most important subsistence

species, based on an estimated percent of meat harvested (cireca 1962-1982),

percent household use (ecirca 1923-1983),

and relative use (1977-1982) (Table

7). Migratory birds are also hunted, but relatively few seals are taken today
now that snowmachines have replaced dog teams (Jacobson and Wentworth 1982).

Pedersen et al. (1985) found most Kaktovik households relied on a wide variety

of resources.

households, and fish,

birds,
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and sheep
interviewed households between 1923-1983 (Table 7).

The average of 12.! resource categories were utilized per
household, 13 of 15 resource categories were
caribou,

used by more than 50% of the

were used by 95-100% of



Table 7. Relative importance of biotic resources used by Kaktovik residents.

Estimated contribution Household

Resource to total harvest use (n=21) Relative use
category (1962-1982)2 (1923-1983)b (1977-1980)¢ Rank sum
% rank % rank rankd

Fish 21.7 2 100 1 1 4
Caribou 16.2 3 95 2 1 6
Dall sheep 3.8 5 95 2 1 8
Whales 33.7 1 67 7 1 9
Seals 11.5 hy 90 3 2 9
Birds 3.2 7 95 2 1 10
Moose 3.5 6 76 5 3 14
Small game 0.4 9 86 uy 2 15
Polar bear 2.8 8 86 u 3 15
Furbearers 0.0 10 76 5 2 17
Walrus 3.2 7 29 9 3 19

& from Stoker 1983 as cited in Pedersen et al. 1985 (Table 3)

b from Pedersen et al. 1985 (Table 15)

C based on Jacobson and Wentworth 1982, U.S. Fish and Wildlife Service 1982

d 1zhunted or taken often; 2=hunted or taken moderately, 3=zhunted or taken
-infrequently

The entire ANWR study area is included within the area identified by Pedersen
et al. (1985) as that used from 1923-1983 by Kaktovik residents to obtain all
subsistence resources (Fig. 3). But variation exists between both the size of
the area used and the number of resource categories utilized by different
households. The household with the least extensive use harvested 7 resource
categories and covered a minimum area of about 200,000 ha, while the household
with the most extensive use harvested 12 resource categories and utilized a
minimum of 1.5 million ha. Household use areas overlap and there appears to
be no exclusive household territories (Pedersen et al. 1985).

Big Game

Caribou. Caribou is the staple and most preferred land mammal in Kaktovik's
subsistence diet. A source of fresh meat throughout the year, which provides
high levels of protein, vitamins and minerals, it is also eaten frozen and
dried, and is a very important part of holiday feasts (Jacobson and Wentworth
1982). Pederson et al. (1985) found that caribou may represent 16% or more of
the total village subsistence harvest, and 95% of Kaktovik households used
caribou (Table 7).
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Prior to the 1960's, when dog teams were the principal mode of transportation
in Kaktovik, people hunted caribou for dog food. But the replacement of dog
teams with snowmachines by 1972 has probably led to a decrease in the number
of caribou taken per family (Jacobson and Wentworth 1982).

Kaktovik residents harvest animals from 2 caribou herds: the migratory
Porcupine herd and the resident Central Arctic herd. Pedersen and Coffing
(1984) estimated that half the animals taken during the regulatory years
1981-1983 were taken from each herd. Caribou from the Porcupine herd are
usually available on the coastal plain from May to July when calving and
post-calving movements occur. Central Arctic caribou are present between the
Canning River and Hulahula River throughout the year. A detailed description
of the range and movements of these 2 herds is presented in Chapter 5.

Kaktovik's caribou hunting range from the period 1923-1982 was the community's
largest resource category use area and covered almost 2 million ha (Pedersen
and Coffing 1984). It included the entire ANWR study area (Fig 4). Within
this area, about 750,000 ha (38%) are considered to be intensively used:
about 150,000 ha are used in summer when people hunt along the coast by boat,
and about 60,000 ha are used in winter when people hunt inland with
snowmobiles (Fig. U4). Most caribou were harvested in July-August and
March-April in 1981-1984 (Pedersen and Coffing 1984).

Caribou hunting opportunities are usually greatest in summer, from early July
to late August, but can fluctuate widely depending on sea ice conditions and
movements of the herds. When there is open water in July, people use boats to
hunt for caribou extensively along the coast. Hunters usually cannot go
inland by boat, as rivers are too shallow, with the exception of the lower
Canning River. Hunters are reluctant to walk more than 1-3 km inland. but
commonly go ashore to scan the surrounding terrain for caribou (Jacobson and
Wentworth 1982).

Jacobson and Wentworth (1982) found the coastal area directly south of Barter
Island and eastward to the Jago River delta was one of Kaktovik's most
intensely used summer caribou hunting areas after the ice had gone out of the
lagoon. In May and June, small numbers of caribou are taken in conjunction
with spring waterfowl hunting, though access may be limited due to break-up
conditions and lack of snow. The mainland southwest of Barter Island along
Arey Lagoon and the coastal area east of Barter Island from Tapkaurak ‘Point to
Pokok Bay is heavily used for summer caribou hunting. Griffin Point, probably
the most popular campsite, is used in July, when people spend several weeks
there fishing and hunting. Martin Point, Tapakaurak Spit, and Pukak (near
Pokok Lagoon) are also popular places to camp. At least 1 family hunts
waterfowl at Pukak each spring, and returns in July to hunt caribou. Caribou
hunting extends beyond Pukak to the Kogotpak River mouth and Nuvagapak
Lagoon. People may also hunt caribou at Demarcation Bay. West of Barter
Island, Anderson Point, Collinson Point, and Sannigsaaluk (near Kajutakrok
Creek) are used as bases for caribou hunting in July and August. Although the
entire coast is used, the area from Nataroarok Creek to the eastern shore of
Camden Bay is very important (Jacobson and Wentworth 1982).

Jacobson and Wentworth (1982) found that winter caribou hunting can begin in
late October, after enough snow has accumulated, and Kaktovik Lagoon has
frozen, although a few people may take snowmobiles over to the mainland by
boat. Hunting effort decreases during the dark months of November through
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February, but increase in March and April, as daylight and temperatures
increase (Jacobson and Wentworth 1982, Pedersen et al. 1985). Most winter
caribou hunting occurs in the mountains along river valleys, but people
occasionally hunt caribou on the coastal plain, at locations like Konganevik
Point. The Hulahula River's Second Fish Hole is one of the most intensely
used areas as a base for winter caribou hunting, according to Jacobson and
Wentworth (1982). From here, many people hunt downriver to First Fish Hole,
upriver to Kolotuk Creek, and south to Katak Creek, Karen Creek, Kekiktuk
River, along the north side of Lake Schrader, west to the upper Sadlerochit
River and Fire Creek, and north to the southern slopes of the Sadlerochit
Mountains. Hunters often camp along the Sadlerochit River. Other winter
caribou hunting areas identified by Jacobson and Wentworth (1982) are the
southern Okpilak River drainage and the Okpirourak Creek drainage. These
areas may be approached directly from Barter Island along the Qkpilak River or
from Second Fish Hole on the Hulahula River. The foothill area from Kingak
Hill near the Hulahula to the Okpilak and Okpirourak drainages is another
important winter caribou hunting area (Jacobson and Wentworth 1982).

Yearly harvest of caribou varies considerably, due to changes in availability
of animals, access conditions, harvest opportunities for other species, and
competing interests and opportunities not related to hunting. For example, in
1981, the Porcupine caribou herd moved east of Barter Island into the Yukon
Territory after calving and were unavailable to Kaktovik  hunters. Only W43
caribou were harvested that regulatory year. During the 1982-1983 season,
when caribou were numerous along the coast and several hundred came onto
Barter Island, 110 were taken (Pedersen and Coffing 1984).

Estimates of caribou harvested by Kaktovik residents from 1972-1980 ranged
from a high of 300 animals in 1972-1973 to a low of 40 animals in 1978-1979
(Table 8). Numbers of caribou taken by Kaktovik residents from 1981-1984 were
recorded by Coffing and Pedersen (1985) and ranged from 43 to 110, with a 3
year average of 85 animals (Table 8).

Table 8. Estimated numbers of caribou taken by Kaktovik residents between
July 1972 and July 1984 (sources: Pedersen and Coffing 1984, Fig.
11; Coffing and Pedersen 1985, Table 5).

Regulatory Estimated
year harvest ~ Source
1972-1973 300 LeResche 1974
1973-1974 100 Reynolds 1976
1974-1975 ' 100-200 Reynolds 1977
1975-1977 100-300 Reynolds 1978
1977-1978 100 Whitten 1980
1978-1979 90 Jacobson and Wentworth 1982
1979-1980 80 Jacobson and Wentworth 1982
1980-1981 70-80 Pedersen and Caulfield 1981a
1981-1982 43 Coffing and Pedersen 1985
1982-1983 110 Coffing and Pedersen 1985
1983-1984 102 Coffing and Pedersen 1985
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Jacobson and Wentworth (1982) found that during the summer hunting season,
hunters tend to select bull caribou over cows because bulls are larger and fat
this time of year. By early winter, cows are preferred. Coffing and Pedersen
(1985) found that bulls comprised 74% of the harvest in 1981-1983.

Although the coastal (predominately summer) hunting area was considerably
smaller than the inland (winter) area (Fig. 4), it provides a significantly
larger harvest (Table 9). For the vears 1981-1983, over 3 times as many
caribou were taken at coastal sites as inland sites (Coffing and Pedersen
1985).

Table 9. Numbers and proportions of caribou taken from coastal and inland
sites by Kaktovik residents from July 1981-July 1984 (source:
Coffing and Pederson 1985).

Regulatory Coastal Inland Unknown

year sites sites sites Total
1981-1982 22 (51%) 15 (35%) 6 (14%) 43
1982-1983 86 (78%) 24 (22%) 0 ( 0%) 110
1983-1984 80 (78%) 22 (22%) 0 ( 0%) 102
3 year average 63 (T4%) 20 (24%) 2 (2%) 85

Pedersen and Coffing (1984) found that nearly all of the coastal area
designated as high yield for caribou hunting during the 3 years of their study
were within the ANWR study area (Fig. 4). This coastal area provided 744 of
the caribou harvested by Kaktovik residents from 1981-1984 (Table 9).

Dall sheep. Jacobson and Wentworth (1982) found that Kaktovik residents hunt
Dall sheep from mid-October until mid-December. Prior to 1978, legal hunting
season for sheep was from early August to early September. Because animals
were not accessible to Kaktovik hunters at this time, a special Dall sheep
hunting season was created to meet 1local subsistence needs. Some sheep
hunting also occurs from January to March, when people are short of meat, but
the sheep are thinner and not as good at this time of year (Jacobson and
Wentworth 1982).

Approximately 300,000 ha in the Brook Range between the Sadlerochit and the
Kongakut Rivers were used for sheep hunting from 1923-1983 (Pedersen et al.
1985). With the exception of the northeastern corner of the Sadlerochit
mountains, no sheep hunting areas are within the ANWR study area (Fig. 7).
Jacobson and Wentworth (1982) found the most intensely used sheep hunting area
is the upper Hulahula River and its tributaries, from the entrance to the
mountains near Second Fish Hole to the headwaters. Third Fish Hole (Katak)
and Kanich (headwaters of the Hulahula) are also major sheep hunting areas. A
nearby stream is known locally as "200 Sheep Creek." In the early part of the
century, 2 families of Eskimo sheep hunters 1lived on the Hulahula River
according to Anderson (1919, as cited by Jacobson and Wentworth 1082). One
Eskimo killed about 70 sheep from June 1908 to May 1909. Jacobson and
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Wentworth reported that Kaktovik people also hunt sheep in the Sadlerochit
mountains, as well as the upper Sadlerochit River, along creeks on the eastern
side of the Shublik Mountains and Third Range, and in the Whistler Creek area
at Neruokpuk (Peters and Schrader) Lakes. During recent years, hunting has
increased in the upper Okpilak River near Okpilak Lake, on the Jago River near
Marie Mountain, and on the Aichilik River near the first fish hole (Jacobson
and Wentworth 1982).

In the late 1800's and early 1900's, the Kongakut River was important for
sheep hunting, not only for 1local Inupiat, but also for overwintering
commercial whalers at Herschel Island. Sheep numbers were apparently low into
the 1930's, possibly due to overharvesting associated with commercial whaling,
but by the late 1930's and early 1940's, sheep were common along the Kongakut
River (Jacobson and Wentworth 1982). Anderson (1919, as cited in Jacobson and
Wentworth 1982) felt that Dall sheep were not heavily hunted in the mountains
of northeast Alaska until whaling ships began to winter at Herschel Island in
1889,

The number of sheep taken by Kaktovik hunters varies from a few to as many as
50 per year. From 1977 through 1979 the average take was about 36 animals
(Jacobson and Wentworth 1982). From 1962-1982 the estimated annual harvest
contributed an estimated 3.8% to the community meat harvest (Table 7). Of
households interviewed, 95% harvested sheep (Table 7) sometime bhetween 1923
and 1983 (Pedersen et al. 1985). Jacobson and Wentworth (1982) found that
during 1977-1980 most sheep were taken by 4 families, who shared the meat with
the rest of the village. Harvest depends upon the availability of other
food sources, snow cover, weather, and travelling conditions in the mountains
(Jacobson and Wentworth 1982).

The sheep harvest is a mixture of ewes and rams. Large rams are the largest
and the fattest animals, but are often difficult to hunt. Unlike caribou,
rams taste good even in the rut. All of the sheep meat is eaten, including
parts of the intestines, feet, and head (Jacobson and Wentworth 1982). Sheep
meat and sheep soup are a very important part of the communal feasts at
Thanksgiving and Christmas. Sheep horns are sometimes used to make jewelry,
fishing lures, and other items (Jacobson and Wentworth 1982).

Moose. People in the village of Kaktovik usually take 1 or 2 moosSe per year
on an opportunistic basis, according to Jacobson and Wentworth (1982).
Pedersen et al. (1985) estimated an average of 5 moose were taken each year
between 1962-1982, which contributed 3.5% to the community meat harvest (Table
7). Of Kaktovik households interviewed, 76% harvested moose between 1923 and
1983 (Table 7). Moose were most often taken in the Sadlerochit Valley, and in
the foothills along 0Old Man Creek, the Okpilak River, and the Okpirourak
River, and were more commonly seen along the Sadlerochit River than along the
Hulahula River. Moose often congregate in the Ignek, Ikiakpaurak and Ikiakpuk
Valleys, and along the Canning River, where Kaktovik people sometimes make
hunting trips in the spring. Moose occasionally are taken along the Kavik
River and in the foothills near its headwaters (Jacobson and Wentworth 1982).
Moose hunting areas used between 1923-1983 (Pedersen et al. 1985) which are
within or near the ANWR study area include portions of the upper Katakturuk,
Sadlerochit, Hulahula, Okpilak, and Jago Rivers.
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Moose are relatively recent arrivals to the north slope, but populations
apparently are increasing. One middle-aged hunter, who actively hunted
caribou, sheep, seal, and other animals all his 1ife, shot his first moose in
the fall of 1980 in the foothills near Okpirourak Creek. Most people prefer
caribou to moose, and a few do not like moose (Jacobson and Wentworth 1982).

Brown bear. Kaktovik people occasionally take brown/grizzly bears
opportunistically. Historically, neither Eskimos nor Indians made any special
effort to hunt brown bears (Anderson 1919, as cited in Jacobson and Wentworth
1982). 1In recent years the village has taken about 2 bears per year (Jacobson
and Wentworth 1982). Brown bears killed by Kaktovik hunters are generally
taken inland during April or early May, but also occasionally during July,
when bears are seen close to the coast (Jacobson and Wentworth 1982).
Approximately 52% of the households reported having taken brown bears from
1923 to 1983, but brown bears were not listed as a frequently harvested
resource (Pedersen et al. 1985). According to Jacobson and Wentworth (1982),
people in Kaktovik think the Sadlerochit River drainage has many brown bears.
One bear was taken near the Neruokpuk Lakes in May 1978, and another atop 1 of
the hills near the Kekiktuk River in late April 1979. A present-day Kaktovik
resident killed a brown bear in the Kongakut River valley in the early 1940's,
and used the skin for a tent door, as did Eskimos during the early part of the
century (Anderson 1919, as cited in Jacobson and Wentworth 1982). In 1975 or
1976, 3 nuisance bears were shot at a summer camp at Manning Point. 1In April
1980, a brown bear was shot at Second Fish Hole on the Hulahula River after it
emerged from a vacant tent and chased a woman. In late July 1981, a brown
bear tore up a new tent left at a Canning River delta camp (Jacobson and
Wentworth 1982). Brown bear hunting areas used in 1923-1983 (Pedersen et al.
1985) which are within the ANWR study area include the area bhetween the
Sadlerochit River and the Jago River, and near the coast as far east as Pokok
Lagoon.

Furbearers

Winter months are important for trapping and hunting furbearers. Some people
go to the mountains to hunt or trap wolves, wolverines, and red and cross fox,
while others concentrate on arctic fox on the coastal plain (Jacobson and
Wentworth 1982). Pedersen (et al. 1985) found that during the period
1923-1985, up to 57% of the Kaktovik households hunted furbearers, and 76% of
the households trapped furbearers (Table 7). The size of the area used in
pursuit of furbearers in 1923-1983 (Pedersen et al. 1985) was second only to
caribou hunting. Trapping areas extend across almost 900,000 ha, and cover
more than half the ANWR study area along the Canning and Katakturuk Rivers,
and between the Sadlerochit and Aichilik Rivers. Hunting areas include more
than 1.5 million ha, and encompass the entire ANWR study area.

Furs are used locally in making parkas and ruffs, or are sold to the village
corporation or directly to a fur buyer. Furs, particularly fur ruffs, are
important components of arctic clothing.

Arctic fox. The arctic or white fox is trapped mainly along the coast and on
the coastal plain, on Barter Island, and on the barrier islands, lagoon ice,
and coastal area between the Sadlerochit River and Griffin Point. Skins are
prime with dense white fur by November and December, but by late March or
early April the hair usually begins to loosen. Traplines are usually
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within 16 - 24 km of the coast, but arctic foxes are sometimes taken further
inland. Arctic foxes have been taken at First Fish Hole and in the
Sadlerochit Valley, and have been seen as far inland as Kanich, at the
headwaters of the Hulahula River (Jacobson and Wentworth 1982). Many present
day Kaktovik people formerly trapped arctic fox all along the coast, from
Beechy Point to the Canadian border.

The arctic fox population fluctuates widely from year to year. During the
winters of 1976-1977, 1979-1980, and 1980-1981, more than 100 fox were trapped
each year, but only 2 were taken in 1977-1979. During U trapping seasons
(1978-1982), a Kaktovik woman was the most successful arctic fox trapper,
taking between 35 and 50 foxes each year in the Barter Island vicinity
(Jacobson and Wentworth 1982).

Arctic foxes are frequent carriers of rabies. In 1976, nearly every dog at
Barter Island was destroyed after contracting rabies from an arctic fox, and
an entire family had to undergo rabies vaccinations (Jacobson and Wentworth
1982).

Red fox and cross fox. Red foxes and cross foxes (a color phase of the same
species) are trapped primarily in the mountains, but are caught occasionally
on the coastal plain, according to Jacobson and Wentworth (1982). The
Hulahula drainage from Kingak Hill to Kanich, 0ld Man Creek drainage, and the
entire lowland area between the Hulahula and Sadlerochit Rivers, including the
area around Neruokpuk Lakes, are reported to be good for fox trapping. One
trapper got 5 red foxes along the Jago River in the vicinity of Marie Mountain
in March 1978. Formerly, red foxes were taken inland on the Kongakut River,
near Pungautilik tributary and along the Canning River (Jacobson and Wentworth
1982). Only 1 or 2 dozen red foxes are taken each year. Most red fox
trappers are men, but a woman was regarded as the most skillful in Kaktovik at
setting fox traps (Jacobson and Wentworth 1982).

Wolf and wolverine. Most wolves and wolverines are trapped or shot in the
foothills of the Brooks Range along the Hulahula, Sadlerochit, Okpilak, and
Canning Rivers. The primary hunting area 1s between the Hulahula and
Sadlerochit Rivers, from Sadlerochit Springs to Kikiktat Mountain and the
Neruokpuk Lakes, where terrain is characterized by gentle slopes and open
country with good visibility and good access by snow machines. Wolves are
also encountered in the upper Hulahula River area during fall sheep hunts.
Occasionally a wolf has been trapped along the coast (Jacobson and Wentworth
1982).

At least 17 wolves and 14 wolverines were taken by Kaktovik residents from
1978 to 1985 (Table 10). Two village men are the most active in pursuing
wolves and wolverines, but other men and women also hunt and trap them
(Jacobson and Wentworth 1982).

460



Table 10. Known harvest of wolverines and wolves by Kaktovik residents,

1978-1985.
T ﬁdﬁggﬁ—of Number of T

Winter wolves wolverines Source

1978-1979 2 6 Jacobson and Wentworth (1982)
1980-1981 5 7 Jacobson and Wentworth (1982)
1983-1984 7 1 G. Weiler, ANWR, FWS (pers. comm.)
1984-1985 3 0 G. Weiler, ANWR, FWS (pers. comm.)

Total 17 14

Other furbearers. Although rare, mink (Itigiaqpak) have been seen on the
north side of the Brooks Range, especially during recent years. Mink were
trapped at Second Fish Hole on the Hulahula River during the winters of
1977-1979 and were seen at the Aichilik River in the area of Second Fish Hole
(Jacobson and Wentworth 1982). Anderson (1919, as cited in Jacobson and
Wentworth 1982)) reported seeing mink tracks ‘in 1908 on the Hulahula near
Second Fish Hole, and a long-time Kaktovik resident captured a mink at
Demarcation Point in the 1940's.

Jacobson and Wentworth (1982) reported that weasels (Itigiaq) are trapped in
the Hulahula and Sadlerochit River areas incidental to other species. A few
river otters (Pamiuqtuuq) were seen in the upper Hulahula River during fall
1977, and tracks have been observed along the Canning River. Porcupine
(Qinagluk) are sometimes seen in the upper portion of the Hulahula River.
Lynx (Niutuiyiq) have been seen on the Hulahula River between First and Second
Fish Holes, and along the coastline in the summer.

Small mammals

Small mammal hunting areas used in 1923-1983 (Pedersen et al. 1985) encompass
the entire ANWR study area except for small areas between the Jago and
Okerokovik Rivers and between the Sikrilurak and Aichilik Rivers.

Arctic ground squirrel. Arctic ground squirrels are available for hunting
from March and April until October. Traps, .22 caliber rifles, and sometimes
snares are used for taking squirrels. Squirrels are eaten, and the skins are
used for garment trim and parkas (Jacobson and Wentworth 1982). Hunting is
best along the banks and sandy mounds of the major rivers, especially the
Jago, Okpilak, Hulahula, and Sadlerochit according to Jacobson and Wentworth
(1982). Two areas intensely used by the people of Kaktovik are the Jago River
delta and the Hulahula-Okpilak River delta, from the coast to several miles
upstream. People also hunt along the entire drainages of the Jago and Okpilak
Rivers, and the Sadlerochit River up to 16 km north of Sadlerochit Springs
around Neruokpuk Lakes, and south of Okiotok Peak. Ground squirrels are
hunted along the Hulahula especially in the vicinities of First and Second
Fish Hole, near the mouths of Marsh and Carter (Igalugliurak) Creeks, from
Camden Bay to 6-8 km inland and on the Canning River near Ignek and Nanook
Creeks and the delta. East of the Jago River, Kaktovik people hunt squirrels
along the Niguanak and Sikrelurak River drainages, including the
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Niguanak Hills, and occasionally along the Aichilik and Egaksrak Rivers.
Formerly squirrels were hunted on the Kongakut River, especially near the big
bend south of VABM "Dar" (Jacobson and Wentworth 1982).

Alaska marmot. Two or 3 Kaktovik families hunt for marmots each spring, on
the edge of the mountains between Itkilyariak Creek and the Sadlerochit
Springs. In the spring of 1977, about 10 marmots were taken in this area.
Marmots also occur in some of the rocky areas at Neruokpuk Lakes. They emerge
from winter dens later in May than ground squirrels (Jacobson and Wentworth
1982).

Marine Mammals

Bowhead whale. Bowhead whales are the principal marine mammal hunted by
Kaktovik residents. Whaling occurs from late August until early October
during the westward migration of bowheads off the Beaufort seacoast. Whales
are not hunted in spring in Kaktovik because the open leads are too far from
shore. Whale hunting is generally done within 16 km of land, but may occur as
much as 32 km offshore (Jacobson and Wentworth 1982). Whaling began in
Kaktovik in 1964. Between 0 and 5 whales per year (X = 1.8) were taken by
Kaktovik residents from 1964-1985 (Table 11).

Ve

4

Jacobson and Wentworth (1982) reported that over the past few years, as many
as 8 whaling crews with about 5 people each have participated in the hunt.
The crews use small (4-7 m) outboard-powered boats, and communicate with each
other by citizen band radio. After a crew has struck a whale, the other crews
help kill and land it. In the whaling seasons of 1979 and 1980, hunters from
the village of Nuigsut Joined Kaktovik whalers because of unfavorable
conditions in their own area (Jacobson and Wentworth 1982).

Crews normally hunt as far west as Anderson Point at Camden Bay and as far
east as Griffin Point, and may occasionally go as far east as Humphrey Point
(Jacobson .and Wentworth 1982). The community whaling area identified by
Pedersen et al. (1985) includes over 420,000 ha along the coast from Camden
Bay to the Kogopak River (Fig 6).

The earliest date that Kaktovik hunters have seen a whale is 21 August. Whale
sightings vary from day to day, from none to 15 or 20. Large females and
calves are seen during the last stage of migration (Jacobson and Wentworth
1982).

Whale meat (including that from beluga whales) was estimated to be about one
third of the total meat harvest (Table 7) in 1962-1982 (Pedersen et al.
1985). Meat and maktak is divided among the captain, crews, and the rest of
the village. The captain saves the portion from the navel to the tail for
distribution at Thanksgiving, Christmas, and Nalukatug feasts. One portion
goes to the Presbyterian church in Fairbanks, and some families send part of
their shares to relatives in Anaktuvuk Pass, Barrow, Inuvik, or other
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Table 11. Whales taken by the village of Kaktovik between 1964 and 1985
(source: Jacobson and Wentworth 1982, Table 7).
Number .
of Number Approximate Approximate
crewvs taken Year length of whale Sex location
- 2 1964 ———— - 1.6 km NW Bernard Spit
and 1 found dead off
Humphrey Pt.
- 3 1973 9.1-12.2 m - One 1.6 km N Bernard
Spit. 2 between Jago
Spit and Griffin Point.
197428
2 2 10-24 Sept --—- S —
2 0 19750 _—— .
7 2 1976¢
20 Sept 13.7m M 3.2 km NE Jago Spit.
27 Sept 9.1 m - Barter Island's Arey
Spit, N of Iglukpaluk.
5 2 1977d
28 Sept 16.8 m M 3-7 km N Barter Island.
1 Oct 9.1 m F 3-7 km N Barter Island.
5 2 1978¢
21 Sept 1l.1m M Barter Island; washed
up at Camden Bay.
26 Sept 13.3 m M 16-24 km N Griffin Pt.
7 5  1979F
20 Sept 12.7 m M 5-8 km NE Griffin Pt.
6 Oct 10.7 m F Shallow water 1 km N-NE
Barter Island.
8 Oct 10.3 m G
10 Oct 10.8 m M em————
11 Oct 10.8 m M Shallow water Arey
Island Pt.
5 1 19808
14 Sept 9.2-10.7 m M Pukak.
5 3 1981
8 Sept 17.1 m F 8-9 km NW Jago Spit.
11 Sept 14.3 m M N Tapkaurak Spit.
22 Sept 16.2 m F 11 km NE Jago Spit.
- 1 1982h — - e
- 1 1983h —— - me————
- 1 1984h -— N
8 0 1985h -— e

aFiscus and Marquette 1975

bMarquette 1976

CMarquette 1978

dMarquette 1979

€Braham et al. 1980

fJohnson et al. 1981
&Marquette et al. 1981

hg, Morris, NMFS, pers. comm.
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villages. In 1981, over half of the meat and maktak went to places outside
Kaktovik (Jacobson and Wentworth 1982).

Whaling is perhaps Kaktovik's most important community activity. Pedersen et
al. (1985) reported 67% of households participated in harvesting whales (Table
7), but everyone in the village is involved, according to Jacobson and
Wentworth (1982). Whaling emphasizes the cultural values of cooperation and
sharing of resources, and passes these values to the younger generation
(Jacobson and Wentworth 1982).

Beluga whale. Kaktovik people sometimes catch beluga whales, which are
usually taken incidental to the hunt for bowhead whales in the fall. One
family took 2 beluga whales from a school swimming near Pukak, in early August
1978. In late August or early September 1980, 6 to 20 beluga whales were
taken near Barter Island, and a few belugas were also taken at Griffin Point.
No beluga whales were taken by Kaktovik residents between 1981 and 1985 (I.
Akootchook, pers. comm.).

Gray whale. Gray whales are observed occasionally. During the fall of 1979,
a gray whale was seen close to Barter Island, but apparently no gray whales
have been taken by Kaktovik whalers (Jacobson and Wentworth 1982).

Seals. Kaktovik people hunt 3 species of seal; bearded seal, ringed seal, and
spotted seal, for o0il, meat, and skins. Although relatively few are taken
today, seal o0il is eaten and is also used for storing and preserving food
(Wentworth 1979, as cited by Jacobson and Wentworth 1982). Sealskins are used
for boots, slippers, mitts, parka trim, and sometimes as dufflebags or purses
for belongings. Bearded seal skins are used as boot soles (Jacobson and
Wentworth 1982).

Most seals are hunted by boat from July to September along the coast, both
inside and outside the barrier islands, up to 32 km offshore. Hunters may
travel on the sea ice by snowmachine searching for seals along open leads
(Jacobson and Wentworth 1982).

Pedersen et al. (1985) reported a use area of almost 600,000 ha along the
entire ANWR study area coastline up to 30 km offshore, for seal hunting in
1923-1983. According to Jacobson and Wentworth (1982), the most intensely
used summer seal hunting area extends from Pokok Bay on the east to Nuvugagq
and Simpson Cove on the west. The Canning River delta and the Flaxman Island
area are also important. Sea ice hunting extends as far east as Pokok Lagoon
and as far west as Brownlow Point, with traditional spring seal hunting camps
at Naalagiagvik on Arey Island, and on Tapkaurak Spit, and other coastal sites
(Jacobson and Wentworth 1982).

Ringed seals and bearded seals are taken much more commonly than spotted
seals. Ringed seals are most numerous and occur year around, but bearded
seals are probably hunted more actively. Spotted seals are the least common
and are present only during summer months. One Kaktovik resident identified 2
coastal areas (Anderson Point to the Hulahula-Okpilak delta, and Demarcation
Bay to the Canadian border) as important spotted seal habitat (Jacobson and
Wentworth 1982). Some residents consider spring the most important time for
sealing, when days are long and the animals are lying on the ice. But ringed
seals shed in May, and hides are not prime until August or September. Seals
were formerly hunted for dog food. Relatively few seals are taken today
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because dog teams have not been commonly used in Kaktovik since the 1late
1960's. This lessened dependence on seals in not seen as a permanent change,
as the price of fuel makes some hunters talk of going back to dog teams
(Jacobson and Wentworth 1982).

Walrus. Walrus infrequently occur as far east as Kaktovik (K. Frost, ADF&G,
pers. comm.). Over the past 20 years only 5 or 6 walrus have been taken by
Kaktovik hunters. In the mid-1950's, the first walrus seen in several years
was taken. In July 1978 a young walrus was taken 0.8 km from Barter Island,
and in August 1981 a walrus was taken close to Bernard Spit. A few walrus
were seen during the fall whaling season in 1975 or 1976 and 1981, but were
not harvested (Jacobson and Wentworth 1982). No walrus were taken between
1981 and 1985 (I . Akootchook, pers. comm.).

Polar bear. In recent years, almost all polar bears have been taken in the
vieinity of Kaktovik village, occasionally within a few m of a house (Jacobson
and Wentworth 1982). In fall and the dark months of winter, polar bears can
be frequent visitors to the village, attracted to the Barter Island refuse
dump, or to a whale .carcass on the beach, and are considered dangerous. Polar
bears occasionally also appear during summer months (Jacobson and Wentworth
1982). According to Jacobson and Wentworth (1985) Kaktovik's main polar bear
hunting area extends from the Hulahula-Okpilak River delta on the west, to
Pokok Lagoon on the east, and bears are often pursued out on the ice up to 16
km offshore. The polar bear hunting area used in 1923-1983, identified by
Pedersen et al. (1985), is about 0.6 million ha and encompasses the entire
ANWR study area coast up to 35 km offshore.

Polar bear may be killed opportunistically when people are out camping or
looking for other game. In 1968, a man camped at Brownlow Point shot a polar
bear which approached him. In 1975, a woman shot a polar bear while her
family was camped at Griffin Point. Polar bears have occasionally been Seen
inland several km, sometimes even in the mountains. About 1946, a village
elder shot a polar bear in the mountains in Canada, and 3 men unsuccessfully
chased a polar bear by dog team, up the Okpilak River several km inland
(Jacobson and Wentworth 1982). In November 1977, polar bear tracks were seen
along the Hulahula River, about 32 km from the coast. In April 1980, 2
Kaktovik hunters saw a polar bear sow and cub on the northeast edge of the
Sadlerochit Mountains near Itkilyariak Creek. ’

Into the 1940's and 1950's, polar bears were hunted primarily in late April
with dog teams. One man hunted bears north of Demarcation Bay, and between
Angun Point and the Kongakut River delta from 5-48 km offshore. A Kaktovik
woman who grew up at Flaxman Island hunted polar bears with her family on the
western part of the island in the fall (Jacobson and Wentworth 1982).
Leffingwell (1919, as cited in Jacobson and Wentworth 1982) reported that
Eskimos in the vieinity of Flaxman Island shot perhaps a dozen polar bears
each year.

Passage of the Marine Mammal Protection Act in December 1972, which wmade the
sale of unproccessed polar bear hides to non-natives illegal, reduced the
incentive for people to hunt bears actively. Hides are valuable when made
into articles of clothing such as boots, pants, or coats. Polar bear mittens
are important cold weather gear.
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Although polar bear hunters are interested mainly in the hides, the meat is
usually eaten if the bear is fat. According to village elders, "skinny bears
will make you sick." Some villagers prefer not to eat polar bear meat, saying
it is too rich (Jacobson and Wentworth 1982). The polar bear harvest
estimated for the period 1962-1982 (Pedersen et al. 1985) provided less than
3% of the community's annual harvest (Table 7).

Polar bear harvest varies considerably from year to year (Table 12), depending
on ice conditions and the number of bears attracted to the village during fall
and winter. Schliebe (1985) documented a minimum polar bear harvest of 26
bears by the village of Kaktovik from 1981 to 1984 or a mean of 6.5 bears per
vear. Pedersen et al (1985) reported an estimated average annual harvest of 4
polar bears for the period 1962-1982. In 1971, 11 polar bears were taken by 1
family alone (Jacobson and Wentworth 1982). Of the surveyed households, 86%
reported taking polar bears (Table 7) in the period 1923-1983 (Pedersen et al.
1985).

Table 12. Minimum number of polar bears harvested by Kaktovik residents,

1978-1985, ‘
Time period Number of bears Data source
1977-1978 5¢ . Jacobson and Wentworth 1982
1978-1979 1€ Jacobson and Wentworth 1982
1980-1981 23 Schliebe 1985
1981-1982 1 Schliebe 1985
1982-1983 1 Schliebe 1985
1983-1984 1 Schliebe 1985
1984-1985 2 Schliebe per. comm.
1985-1986 3 Schliebe per. comm.

€ Estimated number harvested.

Birds

Waterfowl and ptarmigan are hunted throughout most of the ANWR study area from
the Jago River to the Canning River (Fig. 7). The bird hunting area used by
Kaktovik residents in 1923-1983, defined by Pedersen et al. (1985), was more
than 1 wmillion ha. The average annual contribution provided by birds was
estimated to be 3.2% of the village total meat harvest in 1962-1982, but 95%
of the households (Table 7) harvested birds sometime between 1923 and 1983
(Pedersen et al. 1985).

Ducks and geese. Waterfowl are hunted primarily in spring, from May through
early June. Less intensive hunting continues throughout the summer and into
September. Waterfowl hunting is a family activity and extended families
usually camp together, for 1 to 2 weeks. According to Jacobson and Wentworth
(1982), virtually the entire village goes spring waterfowl hunting.

Soup made from waterfowl is eaten in spring, and some waterfowl are stored for
winter months and holiday feasts (Jacobson and Wentworth 1982). Black brant,
prized for their freshness and flavor, are the principle birds sought in
spring. People also hunt common eider, king eider (Qinalik), snow geese
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(Kanuq), Canada geese, pintail, and oldsquaw. Oldsquaw, the most numerous of
the waterfowl, are taken more frequently than any other species, but are not
actively hunted (Jacobson and Wentworth 1982).

Jacobson and Wentworth (1982) found that people may hunt ducks and geese along
the entire coastline from Flaxman Island to Demarcation Bay. Travel to the
more distant areas is usually by boat in July after the. ice goes out, and is
often in combination with fishing or caribou hunting. A popular place to hunt
waterfowl in spring is Collinson Point, where people hunt in a wide area
around the spit and coastline. Families also camp at Anderson Point and hunt
waterfowl in nearby coastal areas. Konganevik Point and the small bay
directly to the south are also good hunting sites for brant. Some people hunt
waterfowl in Pokok Bay and Angun Lagoons and on the seaward side of these
spits. One person hunts at Beaufort Lagoon from Angun Point to Nuvagapak
Lagoon, from Siku Lagoon entrance to the eastern mouth of the Kongakut River,
and from Demarcation Bay to the Canadian border. Griffin Point is another
popular waterfowl hunting camp where several Kaktovik families go each year.
From here, people hunt brant, snow geese, and eiders from Oruktalik Lagoon to
Tapkaurak Point and around the narrow spit and coastline to Pokok Lagoon.
Flaxman Island, Brownlow Point, and the point southeast are occasionally
hunted, and in the fall, 1 family hunts geese in the lake system south of the
Tamayariak River mouth. In recent years, the south end of Manning Point spit
has been the most commonly used hunting site close to Barter Island. In 1978
and 1979, 3-6 families camped here; 1 family took 35 brant by 5 June, 1978.
Naalagiagvik on Arey Island is a popular camping spot if birds pass farther
out from the mainland. The lakes southwest of Barter Island are also hunted,
and sometimes waterfowl hunting camps for brant and geese are set up along the
banks of the Okpilak and Hulahula Rivers, south of the delta. Some people
make day trips to the western or southern side of Barter Island, to Bernard
Spit, or as far as the lakes south of the Jago River delta when ducks and
geese are flying. Waterfowl may be hunted by boat in Arey, Kaktovik, and Jago
Lagoons after the sea ice goes out. In 1978, the westward migration of black
brant passed over Barter Island between 15 August and 30 August, and some
birds were shot from the nearby spits (Jacobson and Wentworth 1982).

Some people collect small numbers of eider eggs and, less commonly, glaucous
gull and oldsquaw eggs, each spring, usually from Arey Island or Tapkaurak
Spit. Jago Spit used to have many eider duck eggs, before it eroded. The
Aichilik River delta, an area not commonly hunted, is the best nesting place
for black brant, according to 1 Kaktovik resident. The barrier islands west
of Flaxman Island are remembered by older people as having many eider eggs
(Jacobson and Wentworth 1982).

Ptarmigan. Although ptarmigan are hunted all year, most are taken in spring
when villagers travel inland to the mountains. ® Hundreds or thousands of
birds, primarily willow ptarmigan, concentrate in the willows along the rivers
and streams. During spring and summer, many birds, primarily rock ptarmigan,
may be taken along the coast (Jacobson and Wentworth 1982). People hunt birds
with a .22 caliber rifle, or snare them. In May 1978, a Kaktovik woman caught
several willow ptarmigan in snares near Sadlerochit Springs.

In former years, Kaktovik residents depended upon ptarmigan as a reliable
source of food when other game was scarce. Ptarmigan feathers were also used
as a household necessity for wiping greasy or wet hands. One woman hunted
ptarmigan on the eastern side of Flaxman Island, at Brownlow Point, and along
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the Canning River from the mouth to about 8 km upriver. One Kaktovik man, who
grew up at Camden Bay, captured many ptarmigan along the upper Kavik River
(Jacobson and Wentworth 1982). A Canadian expedition, stranded at Collinson
Point in 1914, survived on ptarmigan which were secured within 24 km of their
camp (Leffingwell 1919, as cited by Jacobson and Wentworth 1982).

According to Jacobson and Wentworth (1982), Carter Creek and Marsh Creek,
inland for 8 to 16 km, are good areas for hunting ptarmigan. Many ptarmigan
are also taken Jjust east of Barter Island at Manning Point. Ptarmigan are
hunted on the Sadlerochit River from about 8 km north of Sadlerochit Spring to
Fire Creek, on the tributaries of the Sadlerochit, such as Last Creek and
Arctic Creek, and on the Kekiktuk River and its tributaries, including Karen
Creek. The Canning River is hunted less commonly but is well known as an
excellent area for ©ptarmigan, especially upriver from Ignek Creek.
Frequently, a ptarmigan is the first wildlife species a child learns to shoot,
when families travel in spring time and teach their children to hunt (Jacobson
and Wentworth 1982).

Y

Fish

Many species of fish inhabiting the Beaufort Sea and inland rivers and lakes
are taken for subsistence. Fishing was the only harvest activity reported by
Pedersen et al. (1985) in which all households where involved between
1923-1983 (Table 7). Pedersen et al. (1985) estimated that fish provided
about 20% of the village's subsistence harvest during 1962-1982 (Table 7).
Kaktovik's fishing area, delineated by Pederson et al. (1985), lies along the
coast from Foggy Island Bay to the Kongakut River delta and Demarcation Bay,
and extends up the Canning River and portions of the Katakturuk, Sadlerochit,
Okpilak, and Aichilik Rivers in or near the ANWR study area (Fig. 8).

People usually catech fish with gill nets, although rods and reels are
sometimes used near the village and at the fish camps. In 1985, 8 families
from Kaktovik used 1 to 3 gill nets during the open water season. Although
total fishing effort or catch was not determined, the estimated catch per
family probably ranged from 300 to 1000 fish, including two-thirds char and
one-third Arctic cisco (Envirosphere Co. 1986). Jacobson and Wentworth (1982)
found summer fishing activity in July, August, and September was most
concentrated off the coast and around the spits of Barter Island, on Bernard
spit, and on Arey Island, but included areas from Foggy Island to Demarcation
Point. People camp near fishing sites at Iglukpaluk on Barter Island, or on
Arey Island, or check nets each day by boat. Griffin Point is another popular
summer fishing camp where people may dry large quantities of fish for winter
use. From here they fish in Tapkaurak Lagoon, Oruktalik Lagoon, Pokok Lagoon,
and on either side of the long and narrow barrier islands which form Angun
Lagoon (Jacobson and Wentworth 1982).

Collinson Point spit in Camden Bay, the eastern part of Camden Bay near
Anderson Point, and Carter Creek are also good fishing sites (Jacobson and
Wentworth 1982). The Inupiaq name for Carter Creek is Igalugliurak, which
‘means "little river with lots of fish." The best time for netting these fish
is in June, after the river opens up (North Slope Borough 1980, as cited in
Jacobson and Wentworth 1982). During summer and early fall, the Canning River
delta is an important fishing area, particularly the main channel near the
mouth to about 16 to 24 km upriver. The larger lakes to the east of the
Tamayariak River (between VABM "Walker" and VABM "Noon") are too shallow for
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fishing. Brownlow Point at the northern tip of the Canning River delta and
the coast to the southeast are other important fishing and camping areas
(Jacobson and Wentworth 1982).

Jacobson and Wentworth (1982) found that after freeze-up and throughout the
snow season, people travel up rivers where they fish through the ice and camp
near the deep pools and open water springs where fish overwinter. Winter
fishing may take place as far west as the Canning River and as far east as the
Kongakut River. Until the mid-1940's, present-day Kaktovik people also relied
extensively on fish in the rivers west of the Canning. In spring and fall,
fish are caught through the ice of the Neruockpuk (Peters and Schrader Lakes)
and Okpilak Lakes in the mountains using a simple hook and line attached to a
willow stick. This common fishing method is referred to as '"hooking"
(Jacobson and Wentworth 1982).

The Hulahula is the most important winter fishing river to Kaktovik
residents. After freeze-up, people camp at First Fish Hole and Second Fish
Hole and, when travel conditions permit, many people also go up to Katak or
Third Fish Hole, beyond Kolotuk Creek. In 1979, 20 people camped at Second
Fish Hole for a week, and caught over 500 char between 23-26 April; 300 of
these were caught on 25 April when the river overflowed (Jacobson and
Wentworth 1982). The Sadlerochit River, downriver from Sadlerochit Springs,
where the water stays open much of the year, and the Okpilak River are less
important for snow-season fishing than the Hulahula River. Short nets are
used, and 1 woman catches fish from a small rubber boat (Jacobson and
Wentworth 1982).

The Canning River drainage provides winter fishing inland from the delta,
along braided sections south of the Staines confluence, about 16 km downriver
from Shublik Island, and at the warm springs near Ignek and “Nanook Creeks.
Formerly, Kaktovik people would make fishing trips up the Canning River in the
fall and at any time during the snow season, staying several weeks or longer.
Trips as far as the Canning are now usually made in the spring when there are
long daylight hours for traveling. People travel the coast from Barter Island
to the Canning River delta, then follow the river inland, or travel inland
along the Sadlerochit or Hulahula Rivers and along the north side of the
Sadlerochit mountains, to the Canning. Most people do not make this trip
every year because of its distance (Jacobson and Wentworth 1982).

According to Kaktovik people, the Jago River has "no fish whatsoever." There
are some smelt in the Jago River delta during the summer, but they are
difficult to get because the water is shallow (Jacobson and Wentworth 1982).
The Aichilik and Kongakut Rivers are both very good fishing rivers, which were
‘fished often until the mid-1940's, but now are not used very frequently.
"First fish hole" on the Aichilik is located at the 304 m contour line just
before entering the mountains. A second fish hole, known especially for
grayling, is several km further inland near the large western tributary. On
the Kongakut River, 1 important fishing area is at the Pungautilik River
confluence and another is on the Pagilak tributary. The large bend on the
Kongakut was an important winter camping area with many willows for fishing
rods as well as firewood. Another winter fishing area was about 6 to 16 km
inland from the coast on the east branch of the Kongakut River. 1In the winter
of 1981, a group of Kaktovik people went .fishing on the Kongakut River even
though no one had fished there for several years. On the coast, people
formerly fished in the delta of the Kongakut west branch near Siku, and along
the Demarcation Point spit (Jacobson and Wentworth 1982).
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Arctic char. Arctic char is the most extensively used fish species. In
summer, sea-run char are caught along the coast, around the barrier islands,
and up the navigable portions of the river deltas. They are the first fish to
appear in the nets after the ice goes out in early July. Char are caught into
late August. During the snow season, arctic char are taken by fishing though
holes in river ice. These fish are sometimes called “1qalukp1ayat" because of
their smaller size (Jacobson and Wentworth 1982).

Arctic cisco. Arctic cisco is the most common whitefish species. Cisco
appear in the nets about the first of August, usually after the arctic char
run peaks. The arctic cisco run is at its peak anywhere from August through
early September. They are almost always taken in the ocean, by netting or
seining. Arctic cisco tagged by ADF&G near Prudhoe Bay were caught about 275
km west at Griffin Point from 1 month to 1 year later (Jacobson and Wentworth
1982).

Least cisco. Least cisco, are less common than arctic cisco and are taken in
the lagoons, river deltas, and particularly the small lakes and streams of the
river drainages. The species is distinguished from the arctic cisco by its
blackish gray fins instead of white ones, and by its narrower, "skinnier"
body. A least cisco tagged at Prudhoe Bay on 25 July 1977 was caught at
Griffin Point 20 days later (Jacobson and Wentworth).

Broad whitefish. Broad whitefish, a relatively large species of whitefish,
are usually taken in the deeper lakes and channels of the Canning River delta
during July through September. Occasionally they are taken in the winter at
fishing holes farther inland on the Canning River (Jacobson and Wentworth
1982).

Round whitefish. Round whitefish, similar to but less common than broad
whitefish, are found in the same area of the Canning River. Formerly,
Kaktovik people caught both broad and round whitefish in the Sagavanirktok
River (Jacobson and Wentworth 1982).

Ling cod or burbot. Small numbers of ling cod may be taken inland on the
Canning River during the snow season. Formerly, they were taken during fall
and winter on the Kuparuk River and other larger rivers, inland at least 16 km
from the coast (Jacobson and Wentworth 1982).

.

Grayling. Grayling is a major subsistence species taken in many rivers and
deltas. Late summer, after freeze-up, and spring are the most likely times to
catch grayling (Jacobson and Wentworth 1982).

Pink salmon and chum salmon. Pink and chum salmon are occasionally taken in
nets in July and August, especially near Barter Island. Pink salmon were
taken in large numbers all along the Beaufort seacoast in 1978. This was a
very unusual event and some villagers had never seen pink salmon before
(Jacobson and Wentworth 1982).

Arctic flounder and fourhorned sculpin. These 2 species sometimes appear in
nets during summer ocean fishing. Kaktovik people catch arctic flounder off
Manning Point, Arey Spit, and in Kaktovik lagoon between Manning Point and the
mainland. Sculpin are usually not eaten because they are too boney (Jacobson
and Wentworth 1982).
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Lake trout. During the snow season, lake trout are caught in the Neruokpuk
Lakes by fishing through the ice with hook and line. Often 63 to 89 cm or
more in length, they are the largest fish species taken by Kaktovik people
(Jacobson and Wentworth 1982).

Pike. Paigluk, which Kaktovik people believe to be pike, are occasionally
taken in the Hulahula River, mainly at First Fish Hole, and in other rivers.
This species has not been positively identified. It is described as "sort of
an ugly fish", having a large lower jaw, white meat and pink stripes (Jacobson
and Wentworth 1982).

Other fish. Arctic cod or tomcod and smelt are small fish that may be caught
along the Beaufort seacoast. In summer they are sometimes taken with nets
near the spits off Barter Island. In October and November, people fish
through the ocean ice at Iglukpaluk on the northwest side of Barter Island and
north of Barter Island (Jacobson and Wentworth 1982).

Blackfish are also called "old man fish" by Kaktovik people. They are small
fish (up to about 30 em in length) taken through the ice, in winter and
spring, along the Canning, Hulahula, Kongakut, and Aichilik Rivers (Jacobson
and Wentworth 1982).

Other Villages

Other villages 1located relatively far from the ANWR study area utilize
wildlife species which may spend part of their life cycles in or adjacent to
the ANWR study area. The Porcupine caribou herd is of particular
significance, but some marine mammals, such as beluga whales and polar bears
are also used.

Caribou

Archaeological evidence (Irving and Harrington 1978, as cited by U.S.
Department of State 1980) indicates that man may have been using caribou for
at least 27,000 years, before ‘the last glaciation in northern Alaska and
Canada. Work done at sites occupied up to 1500 years ago near 0ld Crow, Yukon
Territory, documented a subsistence economy centered primarily on the
interception of spring and fall migrations of caribou (Morlan 1972 and 1973,
Cing-Mars 1974). The high percentage of caribou bones in faunal remains at
the Cadzow Lake site and the Klo-kut site show the importance of caribou and
its continuity of use over many years, as accompanying material goods changed
from stone axes to bullets.

The Athabaskan people, specifically the Vunta Kutchin (Gwich'in) of the 01d
Crow area and the Netsit Kutchin (Gwich'in) of the Chandalar area in Alaska,
were traditionally nomadic groups whose life cycles basically centered around
the hunting of big game animals. The seasonal migration of caribou was the
most important natural phenomenon which influenced their way of life (Stager
1974). Caribou were the most important game species and, until the early
1900's, were often hunted using surrounds or enclosures (Balikei 1961,
McKennan 1965). Corral areas with long wing fences were constructed, and
groups of caribou drifted or were driven into them. Warbelow et al. (1975)
recorded the location of many of these surrounds in Alaska and Canada. After
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the introduction of the rifle to the Kutchin people, the use of surrounds
declined, and hunters changed from the group hunting strategies to single
hunter strategies. However, 1 surround north of 01d Crow was used into the
1950's (Balikei 1961).

Caribou from the Porcupine caribou herd continue to be important to the people
in rural villages of Alaska and the Yukon Territory today, despite a general
shift during the 1900's from a dependence on subsistence resources to an
increased dependence on imported foods (U.S. Department of State 1980).
People in Arctic Village, Alaska, which is located near areas often used by
the Porcupine caribou herd, are dependent on this caribou resource. Other
villages with residents who hunt Porcupine caribou are Venetie, Fort Yukon,
and Chalkyitsik in Alaska, and 01d Crow, Fort McPherson, Inuvik, Aklavik,
Arctic Red River, and Tuktoyaktuk in the Northwest Territories.

Arctic Village, Alaska, is located on the south side of the Brooks Range at
68° north latitude, 145° west Yongitude in a valley of the East Fork of the
Chandalar River about 170 km south of the ANWR study area and 200 km north of
Fort Yukon. The village is near the northern limits of the boreal forest.
The present population is approximately 125 people (Pederson and Caulfield
1981b). Work done by McKennan (1965) and Hadleigh-West (1963) provided
baseline information on lifestyle, culture, and subsistence use of resources
of the Kutchin of the present Arctic Village area.

Caulfield (1983) described current subsistence land use of Arctic Village
residents, and Lonner and Beard (1982) made a sociocultural assessment of
Arctic Village with respect to proposed petroleum exploration in the ANWR.
Activities in Arctic Village are still closely tied to the harvest of fish and
wildlife resources. An estimated 50% to 90% of all food consumed is derived
from local sources. Caribou is the most important source of food, with moose,
fish, Dall sheep, waterfowl, and small mammals also important (Lonner and
Beard 1982, Caufield 1983). Caribou are often available near Arctic Village
from August to April, although changes in migration routes or wintering areas
bring few caribou near the village in some years. Fall hunting is usually
conducted near the village from hunting camps on 0ld John Lake. Winter
hunting usually includes the use of snowmachines which gives the people an
opportunity to hunt farther from the village. When caribou are not available,
moose, fish, and Dall sheep may be taken in larger numbers (Pederson and
Caulfield 1981b). Estimated annual harvests by Arctic Village residents
ranged from 300-1200 caribou per year between 1972 and 1981 (LeBlond 1979,
U.S. Department of State 1980, Pedersen and Caulfield 1981a).

0ld Crow, Yukon Territory, is located on the north bank of the Porcupine River
at 139° west longitude and 67° north latitude. The 1973 population was about
206 including white residents (Stager 1974). Work by Stager (1974) showed
that caribou was the most important species of the subsistence resources used
by 0ld Crow people in 1973. The major hunt for caribou is in September when
large numbers of caribou pass through the 01ld Crow flats and cross the
Porcupine River heading for wintering areas. At this time they can be taken
on land or by riverboat. Most male residents older than 11 years Jjoin in the
caribou hunt (Berger 1977). Hunting of caribou in winter and spring may also
occur, depending on the year (Stager 1974). Between 1963 and 1985 about 300
to 1000 caribou per year were taken by 0ld Crow residents (Yukon Wildlife
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Branch, pers. comm.). In addition to caribou, people harvest fish during the
summer, moose, muskrats and waterfowl during spring, and rabbits and ptarmigan
when available.

Other villages utilizing caribou from the Porcupine herd are located on the
edge of the Porcupine herd's range, and take caribou only in years when
animals are available (U.S. Department of State 1980). The estimated annual
caribou harvest in Aklavik and Fort McPherson, Canada, has ranged from less
than 100 to over 2,000 from 1963 to 1985 (Yukon Wildlife Branch, pers.
commn.). Alaskan villages of Venetie, Fort Yukon, and Chalkyitsik harvested
about 300-400 caribou in 1980-81 (Pedersen and Caulfield 198la). Sharing and
trading of resources occurs between villages. If caribou are not available in
Fort Yukon, people may trade salmon to someone in Arctic Village for caribou.
A network of exchange exists and those who are unable to provide subsistence
resources for themselves are able to procure it from friends or relatives
(Berger 1977). 1In early 1981, people from Venetie, Fort Yukon, Chalkyitsik,
Beaver, and Birch Creek used visits to relatives and friends in Arctic Village
as opportunities to take caribou which were within 8 km of the village (R.
Caulfield, pers. comm.).

Marine mammals

Communities of the Mackenzie River delta (Inuvik, Aklavik, and Tuktoyaktuk)
and Amundsen Gulf (Sachs Harbour, Holman, and Paulatak), are partially
dependent on subsistence uses of beluga whales and polar bears. Beluga whales
are present in the Beaufort Sea north of the ANWR study area during spring and
fall migrations where they generally follow the pack ice edge (Seaman et al.
1981). Beluga whales are harvested in the Mackenzie portion of the Beaufort
Sea, when whales enter warmer waters of the bays near the Mackenzie River
delta during early July and remain until the middle of August. Whaling for
beluga whales near the MacKenzie delta is not regulated, and approximately 120
whales are taken per year (Brackel 1977). Whale products are primarily used
locally, although some products such as maktak are occasionally sold. Beluga
maktak is often shared with relatives in Kaktovik and other Alaskan and
Canadian villages. The importance of beluga whales to the economy and diet of
Mackenzie villages may be more a matter of preference than economic
necessity. A varilation in diet, and the sport and recreation of the hunt,
with opportunities for socialization, are all important factors in whaling
(Brackel 1977).

Polar bears represent a substantial component of the cultural and economic
base of the Inuit people of the Canadian western arctic (Stirling et al.
1975). Some polar bears used by Canadian villages may spend some time in or
adjacent to the ANWR study area. Polar bear hides have direct economic value,
and in recent years the principal motivation for polar bear hunting has been
the sale of hides (Stirling et al. 1975). Fur exports are an important source
of cash in the economies of Mackenzie and "Rim" villages. According to
Brackel (1977), marine furs (white fox, polar bear, and ringed seal) provided
5% - 19% of the earned income in the Mackenzie and "Rim" economies,
respectively. Brackel (1977) also states: "Polar bears warrant special
attention because their value and socio-economic importance overshadow other
marine furs. Polar bear exports, worth $17,000, make a sizeable contribution
to marine fur income in the Mackenzie economy." Polar bears are the least
abundant of the marine fur species, but the individual hides have the most
valve. The average price per hide received by hunters was $1000 in 1974
(Brackel 1977). .
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Recreation, Wilderness and Natural Landmarks
Recreation

Recreational uses of the ANWR study area are varied and related to wildlife or
wilderness values. Recreationists are attracted to the refuge because of its
wilderness characteristics, its opportunities to explore remote, untamed
areas, and to view wildlife. Solitude and tranquility, considered important
components of a wilderness experience (Hendee et al. 1968, Rossman and Ulehla
1977), and pristine arctic and subarctie habitats can also be experienced in
ANWR. Lucas (1980) indicated that some visitors to wilderness areas place
priority on recreational opportunities, and others desire to find a natural
ecosystem.

Use of the refuge by recreationists, particularly hunters, increased rapidly
in the early 1970's, and stabilized to a steady increase after 1974 (refuge
files). In 1975, Ritchie and Childers (1976) sampled 281 visitors (exclusive
of industry, research personnel, Kaktovik residents, and DEW Line site
employees) and estimated the total numbers of visitors to be 312-375. Most
people visited the refuge between 1 June and 15 September. Warren (1980)
estimated the refuge had U34 visitors exclusive of subsistence users in 1977.
In 1982, J. Liedberg (pers. comm.) estimated 900-1000 people visited the
entire refuge, but no data were collected. Current levels of recreation use
are unknown, but fewer recreationists apparently use the coastal plain than
other areas of the refuge. Warren (1980) found that 4.1% of hunters and 17.9
to 26.3% of non-hunters visiting the refuge in 1977 spent time in the ANWR
study area. ‘

In 1977, 248 (57%) of all visitors to the refuge were hunters (Warren 1980).
Most visitors were from Alaska and the contiguous Pacific Coast states, and
most were males between the ages of 25 and U45 years old. The average stay was
10.6 days for hunters and 13.4 days for non-hunters. Primary activities
included  hunting, backpacking/hiking, observing wildlife, and viewing
scenery. Over 90% of all visitors surveyed indicated that seeing wildlife was
important to their experience (Warren 1980).

Recreational uses of the ANWR study area are difficult to isolate from the
remainder of the refuge, especially the contiguous Brooks Range. Many
recreational experiences rely on a continuous trip from the mountains, across
the coastal plain to the coast, or vice versa. Visitors usually arrive in the
study area via commercial air service to Kaktovik or Prudhoe Bay and by
aircraft charter from these locations to their destination. Other visitors
may arrive by foot, hiking from drop-off points in the Brooks Range or from
Arctic Village. Visitors floating rivers begin trips on rivers within the
Brooks Range and float north to pick-up points on the coast or on the coastal
plain. Some kayak groups float to the coast and then paddle through the
coastal lagoons to Barter Island. The river corridors are especially
important to most visitors because they serve as navigational aids.and provide
easy hiking routes across otherwise difficult terrain. No recreational
facilities exist in the study area. The abandoned DEW Line sites at Camden
Bay and Beaufort Lagoon may occasionally be used by recreationists.
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Within the coastal plain study area, backpacking/hiking, and floating rivers
are probably the most common forms of recreation (J. Liedberg, pers. comm.).
Hiking is good along the coast and along the river courses in the coastal
plain, but cross-country hiking is difficult because of wet, tussocky
terrain. Most hikers in the study area are enroute to or from the mountains.
Boaters utilize rafts or kayaks to navigate the river courses. The more
popular floating rivers are the Canning, Hulahula and the Jago. Although
hunting is the most common form of recreation throughout the entire refuge,
less hunting is done on the coastal plain than in the mountains because Dall
sheep, a species commonly sought by hunters, does not occur within the study
area. However, 1 hunting guide does operate in the study area, and has
applied to the state for an exclusive guide area for caribou and brown bear.
Other recreational activities in the ANWR study area include wilderness
enjoyment, nature study, photography, fishing, and wildlife observation.
These activities may be the major purpose for the trip, but are usually done
in conjunction with other recreation such as hunting or backpacking. The
residents of Kaktovik occasionally engage in snowmobiling and cross-country
skiing (J. Liedberg, pers. comm.).

The number, characteristics, timing, 1length of stay, activities and
demographics of recreationists using the study area need to be quantified.
The esthetic values of walking and float trips across the study area also need
to be assessed. Information on the number, harvest and other use data for
sport and subsistence hunting is also needed. The study of public use on the
ANWR, done by Warren (1980) in 1977, should be updated.

Wilderness Values

The ANWR coastal plain study area has been the subject of at 1least 2
wilderness studies. The wilderness qualities of the entire ANWR pursuant to
the Wilderness Act of 1964 were examined by the U.S. Fish and Wildlife Service
(1973). This study concluded that the entire range had outstanding wilderness
qualities suitable for inclusion into the National Wilderness Preservation
System, with the following exceptions:

1. The abandoned DEW-Line sites at Camden Bay and Beaufort Lagoon, comprising
185 and 170 ha, respectively.

2. The 361 ha military withdrawal, the 57 ha occupied by the village of
Kaktovik and the remaining 1,405 ha of Barter Island.

3. A total of 26,525 ha of land in the vicinity of Barter Island selected by
the KIC under the ANCSA.

With these exclusions, approximately 3.6 million ha were proposed for
wilderness designation in 1973. Congressional action on wilderness
designation was delayed, however, pending a decision on possible routing of
the Arctic Gas Pipeline across the refuge and Congressional debate on the
Section 17(d)(2) provisions of the ANCSA. Extensive public testimony was
received from within and outside Alaska about both of these actions, much of
which focused on the wilderness quality of the ANWR (U.S. Fish and Wildlife
Service 1978).
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In 1976, the decision was made to not route the Arctic Gas Pipeline across the
wildlife range (Alaska Natural Gas Transportation Act of 1976, PL 94-586). On
2 December 1980, ANILCA Section 303(2) established the Arctic National
Wildlife Refuge, expanding it to approximately 7.3 million ha from the 3.6
million ha of the original wildlife range. Most of the original wildlife
range was designated as wilderness. Excluded were the exceptions listed above
and the ANWR coastal plain study area.

Section 1317 of ANILCA requires that all lands within units of the National
Wildlife Refuge System in Alaska not already designated as wilderness be
reviewed as to their suitability for preservation, with recommendations going
to Congress prior to 2 December 1987. Section 1004 of ANILCA requires a
wilderness review of the ANWR study area with no time 1limit defined. These
ANWR wilderness reviews are being conducted as part of the Comprehensive
Conservation Planning Process (ANILCA Section 304(g)(1)), which is scheduled
for completion in early 1988.

A second wilderness review conducted on the ANWR coastal plain study area
(Thayer 1982) similarly concluded that the entire coastal plain, with the
exception of the 2 abandoned DEW Line sites, meets the requirements for
wilderness classification. The area has also often been described as being de
facto wilderness (HR Rep. No. 95-1045, Part I, 95th Congr., 2nd Sess. 151,
1978; HR Rep. No. 96-97, Part I, 96th Congr., lst Sess. 483 and U487, 1979).

The Wilderness Act of 1964 1listed 6 characteristics to be considered in a
wilderness evaluation. The following paragraphs describe the wilderness
values of the coastal plain study area for each of these 6 characteristics:

1. Size: The study area meets the designated size criteria since it exceeds
2000 ha and is of sufficient size to make practical its preservation and use
in an unimpaired condition.

2. Naturalness: With few exceptions the entire study area is in near
pristine condition. Exceptions include the military withdrawal on Barter
Island, the village of Kaktovik, and the abandoned DEW Line sites.

Lands selected and conveyed to the Kaktovik Inupiaq Corporation (KIC) and
Native allotments on the coastal plain are not eligible since they are. in
private ownership. Subsurface rights associated with the KIC lands were
transferred to the Arctic Slope Regional Corporation in 1983.

Some old tractor tread marks are visible along the coast. On some maps these
tracks are incorrectly noted as tractor trails. The tracks are mostly the
result of random travel associated with DEW Line construction approximately 25
years ago. Most of these tracks are substantially unnoticeable.

The seismic exploration conducted during the winters of 1983-1984 and
1984-1985 created a network of trails, which, to a degree, detract from the
wilderness quality of the area. However, +this detraction is minimal,
especially to an observer on the ground. More often than not, the signs of
these activities are undetectable by a person hiking across the coastal plain,
even when the person knows their approximate location and is actively

479



searching for them (Fruge 1985). Botanical studies show that recovery of
visual impacts is slowly occurring (Felix et al. 1986), and many of the visual
effects of the seismic exploration are expected to eventually disappear.

The ANWR coastal plain study area is the most pristine of any large segment of
arctic tundra remaining in the United States. 0il exploration and development
are permitted or are occurring on coastal plain areas to the west in Alaska
and to the east in the Canadian arctiec.

3. Opportunities for solitude: The coastal plain study area is primeval land
and offers excellent opportunity for solitude, which is further enhanced by
the wilderness status of the land immediately south and east and the Arctic
Ocean to the north of the area. There are no roads in the area or designated
trails for wilderness travelers, but most travel occurs along river courses.
However, even 1in cleose proximity to another party, the meandering shape of
stream valleys provides adequate opportunity for seclusion.

In traveling by primitive means across the coastal plain, the wvisitor
experiences true solitude and wilderness. Such experience is reminiscent of
the hardship, challenge, drama, and peril faced by the early American
pioneers, but which is becoming increasingly difficult to experience today.
There are relatively few signs of human culture except for archeological sites
and artifacts, occasional aircraft, or the vapor trail of a high-flying jet.
It is possible, depending upon time of year and route taken, to traverse the
entire coastal plain and not see a sign of human existence.

L. Opportunity for primitive and unconfined types of recreation: The
characteristics that provide opportunity for solitude, also provide the
opportunity for primitive and unconfined recreation, eSpeéially hunting,
hiking, skiing, photography, wildlife observation, and wilderness enjoyment.
Special features of the unit are its openness and feeling of unconfinement.

The close proximity of the Brooks Range to the arctic coast on ANWR presents a
unique wilderness situation in the North American arctic, offering the
wilderness recreationist the opportunity to experience, in a comparatively
concentrated zone, a variety of habitat and terrain types, whether traveling
by foot or river. A visitor can, within the span of a few days, go from the
alpine =zone of ice, snow and rock, to alpine meadows, and arctic tundra
valleys. Leaving the mountains, one traverses tussock tundra foothills,
“braided river floodplains, and rolling tundra plains. Near the arctic coast,
one encounters the flat thaw lake plain, and the coastal zone of wetlands,
lagoons, barrier islands, and the ocean. This recreational variety is
unavailable within such a short distance anywhere else on the Alaskan north
slope.

The shallow valleys of the numerous streams that flow across the unit to the
Arctic Ocean provide good camping sites. Gravel outcrops on the plain above
streams provide camp sites with broad views. The streams in the area are not
navigable by conventional power boat and most are not easily navigable by
canoe. Rafts or kayaks provide the best crafts for river running.

The Arctic Ocean beach reef system, is composed of sand and small gravel. The
beach, with the Arctic Ocean to the north and the broad coastal plain to the
south, and the general absence of man's work, offers extensive primitive and
unconfined camping and wilderness enjoyment opportunities.
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In terms of scenic quality, the ANWR coastal plain is expansive and varied.
To a person situated midway between the Brooks Range and the ocean, the
mountains dominate the southern skyline. Mounts Isto, Chamberlin, and
Michelson, the 3 tallest peaks in the Brooks Range, are always snow-clad and
are impressive when viewed from the coastal plain, their grays and whites
contrasting with the greens and browns of the tundra. To the east and west,
one sees the vast expanse of treeless tundra rolling into the distance,
creating the illusion of limitless wilderness in both directions. If one is
situated in the right place and given the right weather conditions it is also
possible to see to the north the coastal lagoons, the ocean, and the permanent
pack ice beyond. Because vegetation is mostly very low, only a few cm tall
over much of the area, both visitor and wildlife are conspicuous. Animals are
easily visible and, because of the relative lack of human presence, are often
unwary or even curious when confronted by humans.

5. Ecological, geological, scientific, educational, and historic values: The
entire refuge is one of the more primitive and isolated wild land regions left
on earth that has been afforded protection as a conservation area. The
coastal plain is an integral part of the wilderness ecosystems encompassed by
ANWR, as most of the major wildlife species occurring on or near the refuge
(caribou, moose, muskox, grizzly bears, wolverines, wolves, polar bears,
numerous species of birds) utilize the coastal plain habitats for all or
critical portions of their 1life cycles (i.e., calving, nesting, breeding,
staging). ' :

The geologic formations of beach gravel and sand formed by the Arctic Ocean
are used as nesting and resting sites for marine and other water birds.
Bearded and ringed seals rest on the ocean spits and gravel bars. During
early winter, polar bears excavate dens in the snow drifts that form along the
coast and inland along rivers. Rivers and streams form deltas with many small
ponds and marshes that are used as nesting areas by waterfowl and shorebirds.

Seasonal abundance of wildlife on the coastal plain is high. Many species of
migratory birds utilize the ANWR coastal plain for nesting and rearing young.
The calving grounds of -the Porcupine caribou herd, including core calving
areas, are found within the ANWR study area. The coastal plain is the most
biologically productive part of the entire ANWR and can be thought of as the
center of wildlife activity on the refuge (U.S. Fish and Wildlife Service
1973).

Humans may have been present in the ANWR study area for approximately 50,000
years (U.S. Fish and Wildlife Service 1973). Because of the cold, arid
climate, items of cultural or historical significance may be preserved on the
coastal plain for long periods. However, because of the geological setting,
the possibility of archeological sites dating earlier than 14,000 years ago is
not great (Hall 1982). Numerous historic and/or traditional land use sites
have been identified, especially along the coast, where archeological and
cultural remains have been found. Many of these are of historic or
prehistoric study value (Hall 1982) and may contain information valuable to
understanding recent human adaptations to the arctic.

The biological diversity and uniqueness of ANWR has been recognized by many

scientists. During the 12th Alaska Science Conference in 1961 (Dahlgren
1962), the scientific importance of ANWR was attributed to the relatively
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undisturbed condition of the area and the ecological diversity represented
within such a contracted region. It was stated that the range offered "... an
unequaled chance for aquatic ecology", that the area could serve as a control
area against which the effects of land-use practices elsewhere in the Alaskan
arctic could be measured, and that the area could "... provide topics for an
untold number of scientific publications."”

In originally recommending the area for preservation, Collins and Sumner
(1953) wrote:

"The region offers science the best opportunity of any place in
Alaska, if not 1in the whole of North America, for studying the
processes by which these and other arctic animals maintain their
numbers through the natural checks and balances of c¢limate, food
supply, and predation.

The whole field of cyclic population fluctuations, so characteristic
of the smaller animals in the arctic, can be studied here with no
interference by agricultural or other human activities. Such
research possibilities are of outstanding importance to various
applied sciences such as game, fur and fish management, and human
survival techniques.

Ecologists recognize that research in an arctic wilderness study area
has special usefulness beyond the confines of the region because the
comparative simplicity of environmental factors in the arctic makes
them easier to isolate and analyze."

In 1969, the Tundra Biome Section of the International Biological Program
(IBP) passed a resolution urging that all or a major portion of ANWR be
ineluded in the National Wilderness Preservation System, that scientific
research be recognized as a priority use of the range, and that minimal
man-induced physical and biological changes be permitted in the area (U.S.
Fish and Wildlife Service 1973).

ANWR 1is the only conservation system in North America that encompasses a
complete spectrum of the wvarious arctic ecosystems in an wundisturbed
condition. The ANWR coastal plain is an integral part of that spectrum. The
area presents unique opportunities for scientific study of this undisturbed
ecosystem. There are also concurrent educational opportunities inherent in
the existence of this pristine area (U.S. Fish and Wildlife Service 1982).

This portion of the arctic coastal plain is the last such area in Alaska that
has not been committed to man's development activities. As such, it has
extremely high value as a remaining example of the natural coastal arctic
ecosystem. Therefore, its ecological, scientifiec, and educational values are
almost incomparable.

6. Possibility of returning to natural conditions: The abandoned DEW Line
sites at Camden Bay and Beaufort Lagoon are slowly returning to natural
conditions through the processes of beach erosion, thermokarsting, and frost
tilling. The FWS is slowly removing some of the human artifacts from these
sites (Thayer 1979). Also, a new project proposed by the U.S. Army Corps of
Engineers will result in almost complete cleanup of these sites. If all
artifacts are removed, these sites may someday assume a near natural
condition, though this may take hundreds of years.
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The seismic exploration program of the last 2 years has resulted in a grid of
seismic trails that are visible from the air. However, at ground level these
trails are much less apparent. The majority of the trails are expected to
disappear within a few years. _Longer lasting scars may persist in isolated
areas. Visual effects are expected to disappear over time, though how long it
will take for all traces of these activities to disappear is uncertain.

The coastal plain study area in its present state has outstanding wilderness
qualities and meets the definition of wilderness contained in the Wilderness
Act. In fact, ANWR is regarded by many as epitomizing the values intended to
be preserved by formal wilderness designation (S. Rep. No. 96-413, 96th
Congr., lst Sess. 376, 1979).

The wilderness qualities of ANWR have been the subject of a number of articles
(Collins and Sumner 1953, Anonymous 1953, 1956, 1957a, 1957b, Sumner 1956,
Tall 1959, Douglas 1960, Murie 1962, Dean 1965, Milton 1970, Brower 1971,
Laycock 1976, Chadwick 1979, Abbey 1984, Kerasote 1984a and 198Lb). 1In
summary, the scenic qualities, the wildlife presence, the excellent
opportunities for solitude, the recreational challenges, and the scientific
and historic values of the ANWR coastal plain result in an area well qualified
for wilderness designation.

Natural landmarks

Three sites within or immediately adjacent o the study area have been
recommended for inclusion in special recognition systems. Bliss and Gustafson
(1981) noted that Sadlerochit Mountains and Warm Springs have been nominated
for inclusion as a National Natural Landmark site. The goal of the National
Natural Landmarks Program, established in 1963, 1is to inventory and
characterize sites that best illustrate the diversity of our nation's natural
heritage. The approximate size of the site is 93,313 ha. The Sadlerochit
Mountains themselves lie outside of the study area; the Sadlerochit Springs
lies within the boundary of the area. 'This nomination was made because it
contains the most northern population of Dall sheep in North America and
because of the water aquifer and lush vegetation (Bliss and Gustafson 1981).
The area also has several disjunct plant populations and the northernmost
balsam poplar stand in North America (Murray 1979).

Two other sites were recommended <for inclusion in the National Natural
Landmark System. These are the Beaufort Lagoon-Demarcation Bay area and the
Jago River system. These 2 sites have also been nominated for inclusion in a
statewide Ecological Reserves System. The Beaufort Lagoon site is partially
within the study area, and extends 80 km along the coastline from Beaufort
Lagoon eastward to Demarcation Bay. It includes a major arctic lagoon and
estuary system, a major river delta with perennial aufeis, and a coastline
visited by the Porcupine caribou herd, fall migrating waterfowl and shorebirds.

The Jago River drainage, according to Stenmark and Schoeder (1974) contains "a
complete array of tundra and floodplain vegetative and animal types typical of
the north slope." The complete river drainage from headwaters to mouth is
included in the proposal. Much of this drainage lies within the ANWR study
area.
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