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Abstract: GlSspatia analysisof 15 categories of subsistence resources (seamammals, fish, birds, shellfish) and 90 archaeol ogical
sitelocationsalong the Pacific shoreline of Katmai National Park and Preserveindicatesthat sitesof all time periods are concentrated
within enclosed bay systemswhere resource diversity tendsto be highest. This pattern of intensive settlement in resource-rich “ hot
spots’ may apply to the entire Gulf of Alaskaregion. Ethnohistoric information on Alutiiq subsistence practices and site survey
data from the study area suggest that large and ecologically diverse bays (e.g. Kukak and Amalik) may have offered sufficient
resource options to buffer cyclical shiftsin the productivity of salmon and other species, and to thus provide stable, self-sufficient
territories for autonomouslocal groups. Several gapsin the Katmai occupation record are nonethelessidentified (5600 — 4600 cal.
yrs. B.P; 2900 — 2000 cal yrs. B. P) that may represent periods when even the most diverse and stable settlement areas were
abandoned. The study suggests that reconstructions of maritime adaptations and social development in the Gulf of Alaska must

take account of the physical and ecological heterogeneity of the coastal environment, aswell asitsinstability over time.

Keywor ds: subsistence, settlement pattern, GIS, resource diversity, maritime adaptations, Gulf of Alaska, Alutiig.

The Pecific shoreline of Katmai National Park and
Preserve (Figure 1) was occupied by indigenous popul a-
tionsfor at least 7000 years and offers an important set-
ting for the archaeological study of Alaskan coastal ad-
aptations. Cultural resource surveys have been conducted
along virtually all sections of the topographically varied
coastline between Katmai Bay and Cape Douglas, where
90 pre-contact and historic period settlements are now
known. The present Gl S-based study of site locations,
resourcedistributions, and coastal geomorphol ogy incor-
porates archaeol ogical dataand interpretations from Uni-
versity of Oregonresearch (G. Clark 1977; Dumond 1964,
1971, 1987; seealso W. Davis 1954; Oswalt 1955), post-
Exxon Valdez oil spill surveys and cultural ecological
analysis (Dekin et a. 1993; Environment and Natural
Resources|ngtitute 1993; Erlandson et al. 1992; Haggarty
etal. 1991; Mobley et a. 1990), and recent interdiscipli-
nary studies sponsored by the National Park Service and
Smithsonian Ingtitution (Crowell and Mann 1996; Crowell
and Mannn.d.; Hilton 1998, 2002; National Science Foun-
dation 2002; Schaff 2002). It buildson AllenMcCartney’s
observation (1988:46) that the Pacific coast of the Alaska
Peninsulaisaregion of “punctuated productivity” where
ecological hotspots correspond with areas of intensive
human use.

The cultural history of the Katmai coast, where a
small Alutiigt population resided until the early 20" cen-
tury, isunified with that of the Alutiiq region asawhole
(Figure 2), with particularly close parallelsto Kodiak Is-
land and lower Cook Inlet (D. Clark 1984a; G. Clark 1977,
Crowell 2000; Steffian 2001; Workman 1980). Initial
settlement of the coast was almost certainly an aspect of
the Paleoarctic expansion from Siberia (West 1996). Al-
though presently known only from the Ugashik Narrows
site and other inland locations on the Alaska Peninsula
(Dumond 1981; Henn 1978), Paleoarctic sites dating to
between 8500 and 10,000 calendar years have been docu-
mented in the eastern Aleutian Islands (Dumond and
Knecht 2001; McCartney and Veltre 1996) and south-
eastern Alaska (Ackerman et a. 1979; S. Davis 1996;
Dixonetal. 1997). Middle Holocene siteson the Katmai
coast, assigned to the Takli Alder (4700 — 2700 B.C.)
and Takli Birch (2700 — 1000 B.C.) phases?, contain
barbed harpoons and remains of sea otter, harbor seal,
sealion, porpoise, and awidevariety of fishand seabirds,
al indicative of fully-devel oped maritime harvesting ca-
pabilities (Bender 1999; G. Clark 1977; Dumond 1977).
Apparent population growth, the appearance of medium
to large coastal villages with semi-subterranean houses
and thick shell middens, and acontinuing shift from chipped

1 The Alutiiq population (plural, Alutiit) has been referred to as “Pacific Eskimo” in earlier literature (e.g. Birket-Smith 1953; D. Clark 1984b). Crowell
et al. (2001) discuss the currency of Alutiiq as a cultural designation. The spelling “Alutiig” has been retained because of widespread usage and publication.
However, in the revised orthography now used by the Alaska Native Language Center (University of Alaska Fairbanks) it would be “Alu’utiq” (Leer
2001)

2 Date ranges are expressed in calendar years as revised from G. Clark (1977) to accommodate new sites and an expanded series of calibrated radiocarbon
dates (Crowell and Mann 1996).
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Figure 1: The Gulf of Alaska shoreline of Katmai National Park, showing 1994 survey locations, pre-contact archaeological

sites, and historic villages.

east-west interactions with other Gulf of Alaska popula
tionsfrom the Aleutiansto Prince William Sound, aswell

to ground stonetool s are among the important trends that
characterize subsequent periods of occupation, known as

asintermittent connections northward to Bristol Bay and
theBering Sea(D. Clark 1984a; G. Clark 1977; Dumond

1974,1981).

the Cottonwood phase (A.D. 1—-500), Beach phase (A.D.

500 — 1000), and Mound phase (A.D. 1000 — 1700).

Artifact assemblages from these phases suggest strong
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Russian fur traders who arrived in the late 18" cen-
tury noted several Alutiiqvillagesinwhat isnow Katmai
National Park, including Katmai (Alutiig name, Qayihwik)
and Kukak (Qukaq) on the Pacific coast and
Severnovskoe (Ikak) at Naknek Lake in the interior
(Arndt n.d.; Hussey 1971; L Uhrmann 2000). Therewere
scattered seasonal campsaswell. All Alutiiq settlements
within the study area, including newer communities at
Douglas and Kaflia Bay, were deserted after the mas-
sive eruption of the Katmai/Novaruptavolcanoin 1912,

Native descendants of this historic population now
liveinvillagesto thewest and north of the park, including
Chignik, Chignik Lake, Chignik Lagoon, Perryville, Ivanof
Bay, Port Heiden, Ugashik, Pilot Point, Naknek, South
Naknek, and King Salmon. The Pacific coast Alutiiqvil-
lages maintain a subsistence-oriented economy that is
focused on salmon, seals, caribou, moose, and a wide
range of other animal foods and wild plants (Fall et al.
1995; Fall and Hutchinson-Scarbrough 1996; Morseth
1998). Oral traditionsrelating to life on the Katmai coast
prior to 1912 are strong (Partnow 2002). This continu-
ousrel ationship between people and theland isan impor-
tant aspect of contemporary Alutiiq cultural identity and
underlinesthe broader significance of archaeol ogical stud-
iesin the Katmai area (Crowell et al. 2001).

The present paper examinesthe spatial distribu-
tion of indigenous habitation sites along the Pacific
(Shelikof Strait) shoreline of Katmai National Park inre-
lation to both the coastal landscape and the avail ability of
marine subsistence resources. The focus in the latter
instanceis on accessto key fish and game species of the
coastd zone, including seamammals, salmon, bottom fish,
seabirds, and waterfowl®. Along the Katmai coast, most
food species are concentrated in discrete patches that
are seasonally specific and unevenly distributed. Examples
include sealion haul-outs and rookeries, harbor seal haul-
outsand breeding areas, seabird colonies, salmon spawn-
ing streams, shellfish beds, and spring concentrations of
waterfowl. From the standpoint of the human harvester,
the coastal and near-shore zones thus represent a space-
time mosaic of relatively predictable hunting and fishing
opportunities. The Katmai Alutiit and their ancestors
chose settlement locations and adopted patterns of sea
sona movement that maximized these opportunities, as

documented by archaeol ogical and historical dataand as
discussed in this paper*.

A limiting but necessary assumption of theanalysis
isthat spatial distributions of fish and game specieshave
remained at least approximately the same over the last
7000 years. It is certainly true that the populations of
some species have been reduced by historic impactsin-
cluding commercial fishing and whaling. Itisasoto be
expected that populations of al coastal fauna have fluc-
tuated as the result of cyclical changes in climate, sea
temperature, and other natural variables (Beamish and
Bouillon 1993; Francis et al. 1994, 1998). We nonethe-
lessassumethat animalshave utilized broadly similar feed-
ing, breeding, and migration areas through time, despite
these changesin population. Future paleoenvironmental
research and studies of archaeol ogical faunamay at least
partially invalidate this assumption and lead to modifica-
tion of the present model. To minimize untenable projec-
tionsfrom present datainto the past, the analysisfocuses
on the generalized spatial diversity of resources rather
than on measures of absolute abundance.

One key perspective of the study is that large bays
with complex coastlines are topographically and ecol ogi-
cally diverse and for this reason offer an exceptional va
riety of harvest optionsto human foragers (cf. Haggarty
et a. 1991:225-247). The spatia concentration of re-
sourcelocaleswithin such bays probably attracted settle-
ment for several reasons, including shorter foray distances
and less need to shift residence from main villages to
seasonal fishing and hunting camps. Diversity of subsis-
tence options would also have mitigated changes in the
abundance of individual food species. In addition, bays
that are protected from ocean storms by reefs and is-
landsprovided arelatively sheltered environment for travel
in skin-covered kayaks and larger transport craft
(angyat). Low energy beaches are safer for landing
boats, and their physical characteristics—including sub-
strate, sediment, width, and slope—indirectly reflect the
reduced risks of boat travel in the vicinity. For these
reasons, the geomorphological characteristics of Katmai
beaches were incorporated into the GIS analysis.

The results of the study are relevant to the ecology
of human settlement and adaptation around the Gulf of

3 Terrestrial resources were not included in the present analysis. Brown bears and moose have generalized distributions along the Katmai coast, while
caribou are sometimes locally available in the vicinities of Hallo Bay and Katmai Bay. Caribou are more abundant along the coast west of the study area
and in the interior, beyond the Aleutian Range. Usable distributional data are lacking for porcupine, fox, beaver, and other smaller land animals. Limited
archaeological samples suggest that terrestrial species played a relatively minor role in the diets of former coastal inhabitants of Katmai National Park
(Bender 1999; Dumond 1977), although they are important today for Alutiiq villages such as Chignik.

4 Mike Hilton (personal communication 2002) suggests that “catcher beaches” where driftwood is available in quantity were also important resource

locales.
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Figure 2: Cultural phases of the central Gulf of Alaska coast.
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Figure 3: Ethnonhistorically reconstructed Alutiig seasonal round for Kodiak Island, circa 1790 —
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Alaska, one of the world’s most productive oceanic re-
gions (Exxon Valdez Oil Spill Trustee Council 2002; Hood
and Zimmerman 1986). Southern Alaska — aong with
the coasts of southern California, Florida, and Peru - was
among the earliest places in the Americas where human
foragers cameto rely primarily on maritime food sources
(Erlandson 2001; Workman and M cCartney 1998; Yesner
1998). Trendsof the middle and late Holocene - includ-
ing increased sedentism, population growth, social inequal-
ity, and warfare - prefigure ethnographic characteristics
of historic Unangan, Alutiig, Denad ina, Tlingit, Haida, and
Tsimshian societies (Crowell et a. 1991; Lantis 1970;
Townsend 1980). Environmental variation and instability
— demonstrated on a local scale for the Katmai coast —
arelikely to underliethese cultural and demographic pat-
terns.

SETTLEMENT PATTERN STUDIES IN THE
ALUTIIQ REGION

Ethnohistoric Patterns

Ethnohistoric data for the Alutiiq area (e.g., Black
1977; Davydov 1977; Gideon 1989; Holmberg 1985; von
Langsdorff 1993; Merck 1980; Sauer 1802) indicate that
pre-contact settlement patterns were characteristic of a
“logistical foraging mode” of hunting, fishing, and gather-
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ing (Erlandson et al. 1992). Logistical foraging systems,
which incorporate movements of task groups between
base settlements and temporary exploitation camps, are
associated with pronounced seasonality and spatial dis-
persion of food resources.

A reconstruction of early historic period Alutiiq sea-
sonal subsistence activitiesispresented in Figure 3, with
source annotations. Thefigure represents Kodiak Island
for the period of about 1790-1805 and is aproxy for the
Katmai coast, where direct ethnohistoric information is
scarce. The pattern may be distorted to a certain degree
by Russian colonid control and itsimposed focus on mari-
time fur production. During the environmentally unpro-
ductive months of October through March, coastal resi-
dentsundertook relatively few subsistence activitiesand
concentrated inlarge, long-established villageswhere they
consumed a diet of dried salmon, sed oil, berries, and
other stored foods. Shellfish were collected in all sea-
sons but were especially important as a source of food in
the spring when other suppliesranlow. From April through
September the popul ation was more dispersed, as house-
holds divided their efforts among awide variety of sub-
sistence harvest opportunities as well as sea otter hunt-
ing voyages (Black 1977:85; Davydov 1977; Lisianskii
1814:195; Merck 1980:206; Sauer 1802:178). Duringthis



time, salmon, whales and dozens of other migrant spe-
cies become available and many birds and sea mammals
were concentrated at their breeding grounds. Individuals
and family groups traveled to hunting, fishing, and col-
lecting places and often resided there for periods of days
or weeks. Accumulated storesof dried fish, whale meat,
and other foods were transported back to the main vil-
lages by boat. Fleet watercraft and the close packing of
ecological zones permitted many subsistence efforts to
be staged entirely from thewinter villages, where at | east
some of the population resided year-round (Clark 1987;
Haggarty et al. 1991:93-98).

loasaf summarized this pattern from his observa-
tionson Kodiak Iandin 1794-1799:

Almost every family hasits own dwelling, and
many have more than one dwelling in various
places. They settle on the bays and inlets, on
the sea shore, and near streams, but change
their locations and dwellings with the seasons.
In the spring they usually stay in places where
therun of fish from the seatoward the streams
occursearliest, and in winter near the shallows
wherethey can find subsistencefor themselves.
(Black 1977:85).

Ethnographically-recorded factors in the selection
of settlement sitesincluded proximity to the sea, protected
beaches for boat landings, open views of adjacent bays
for monitoring seamammal sand the approach of enemies,
and access to fresh water and food (Birket-Smith 1953;
D. Clark 1984b, 1987; de Laguna 1956). It isimportant
for archaeol ogical interpretation to notethat seasonal sub-
sistence phases were often but not necessarily associ-
ated with either different locations or different types of
dwellings. Impermanent shelterssuch asskintents, over-
turned boats, and small plank sheds were used for travel
and subsistence camps (Arteaga 1779:107; Merck
1980:122-123; Portlock 1789:253; Zaikov 1979:4), while
winter or year-round base villages on Kodiak Island and
the Alaska Peninsula consisted of semi-subterranean
dwellings that could shelter as many as 15 — 20 occu-
pants (Davydov 1977:154; Gideon 1989:39-40; von
Langsdorff 1968:235; Lisianskii 1968:212-213; Merck
1980:204; Shelikhov 1981:55-56; D’ Wolf 1968:66-67).
However, similar houseswere al so built at many summer
salmon fishing locations (Clark 1987; Jordan and K necht
1988). InPrince William Sound, plank dwellingsfor sum-
mer and winter usewerevery similar in construction (al-
though floors of the latter were more deeply excavated)
and both types were sometimes built in the same loca
tions (Birket-Smith 1953:53-55; de L aguna 1956; Walker
1982:140-141; Zaikov 1979:4).

Archaeological Models

Archaeological settlement pattern modelsfor south-
ern Alaska have placed varying degrees of interpretive
emphasison the physical and biological characteristics of
coastal environments. “Landscape focus’ modelsinter-
pret site locations primarily in relation to such variables
as shoreline topography, wave and weather exposure,
beach substrate, and fresh water access (e.g., Dekin et
al. 1992; Maschner 1999a; Maschner and Stein 1995;
McCartney 1977). Biological resourcesaretypicaly as-
sumed to be sufficiently homogeneous in distribution to
be equally accessible from al possible settlement loca-
tions. “Resource focus’ models, on the other hand, may
incorporate avariety of physical variables (such aswave
energy and shoreline shape) but in particular addressthe
spatial heterogeneity or “patchiness’ of subsistence re-
sources and the attraction that resource concentrations
would have had for indigenous settlers(e.g., Corbett 1991;
Crowell and Mann 1998; Dumond 1987; Environment and
Natural Resources I nstitute 1993:71-77; Erlandson et a.
1992; Fitzhugh 1996; Haggarty et al. 1991). Erlandson et
al. (1992) consider paleodemography asan additiond fac-
tor, positing that early settlement and human population
growth inthe most productive and reliable environments
would have been followed by fissioning and territorial
expansioninto lessdesirablelocations.

Investigations of long-term shoreline history are es-
sential to settlement pattern modeling on the North Pa-
cific rim because tectonically and isostatically-induced
changes in relative sea level — often rather localized in
their effects - are important factors in the formation and
destruction of the coastal archaeol ogical record (Crowell
and Mann 1996, 1998; Fitzhugh 1996; Johnson and
Window 1991; Maschner 1999b). Changesin relative
sea level can also have widespread effects on coastal
ecology by altering the tidal regime in biologically pro-
ductive lagoons and marshes (Gilpin 1995).

One result of recent coastal surveys has been
recognition that human populations were in fact dispro-
portionately concentrated in some areas of the Gulf of
Alaska, and that these concentrations are almost certainly
related to variationsin ecological productivity and diver-
sity. Mobley et al. (1990) found that there are two to
four times more archaeological sites per km of coastline
inthe K odiak archipelago thanin other partsof the Alutiiq
region including the Alaska Peninsula, Kenai Peninsula,
and Prince William Sound. This measure is affected by
differential site preservation due to sealevel and glacial
historiesbut correlatesroughly with comparative estimates
of Alutiig subgroups at the time of Western contact
(Crowell and L Ghrmann 2001:30-36)°. Local concentra-
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tionsof sitesare evident in the Morzhovoi Bay/ Cold Bay
area of the lower Alaska Peninsula (Maschner 19993,
1999b), Amalik Bay and Kukak Bay onthe Katmai coast
(Erlandson et al. 1992; thispaper), the Karluk River/ Uyak
Bay area of western Kodiak Island (Jordan and Knecht
1988), Sitkalidik Island and the entire east side of Kodiak
Island (Clark 1987; Fitzhugh 1996), Kachemak Bay in
lower Cook Inlet (de Laguna1975; Workman et a. 1980),
and the outer islands of Prince William Sound (de La
guna1956).

Haggarty and co-authors (1991) suggested that pre-
contact human populations were highest in areas where
thewidest variety of resourceswasavailable. They quan-
tified proximity of archaeological sitesinthe central Gulf
of Alaska to several types of food sources: salmon
streams, sea lion rookeries and haul-outs, harbor seal
concentrations, and seabird colonies. Thesampleincluded
285 dites in the Kodiak archipelago, 23 on the Pacific
coast of the Alaska Peninsula, and 17 on the Kenai Pen-
insula®. The authors found that, on average, sitesin the
Kodiak archipelago were within 10 km of 18 different
resource locales, about a third more than mean values
for the Alaska Peninsulaand Kenai Peninsula. Kodiak’s
higher site density may therefore be attributableto aricher,
more diverse resource base.

A large mgjority (81%) of archaeological sitesin
this sample was located in “protected” and “ semi-pro-
tected” waters of bays and fjords, while only 19% were
along exposed outer coasts and 1% along rivers. Outer
bayswere found to support a disproportionate number of
thelargest sites, many with surfaceimprints of semi-sub-
terranean houses and evidence of occupation over time
spans of hundreds or thousands of years (Haggarty et al
1991:226-228). Such settlements fit the ethnographic
profile of winter village sites. One evident advantage of
outer bay placement for winter villageswasminimization
of travel distancesto resources across awide gradient of
ecological conditions, from surf-pounded offshore rocks
where sea lions and sea birds can be taken to quiet inner
bayswherelarger streamswith salmon runsaretypically
located. Reefs, idlands, and submerged glacial moraines
add tothetopographicd and ecologica complexity of many
outer bay areas, increasing the harvest potential for shell-
fish. In contrast, the heads of bays are often poor areas
for shellfish because of silting, winter freezing, and low
sdinity.

Thesefindingsare corroborated by D. Clark’s (1987)
ethnohistorical and archaeological analysis of 32 winter
settlementson Kodiak Island. Clark found that 20 (63%)
of thewinter villagesreported by Lisianskii in 1805 were
located in the middle or outer thirds of major bays or
straits; eight (25%) were in outer coast locations, and
only four (12%) werelocated in theinner reaches of bays.

Expectations for the Katmai study area derivefrom
these previous studies and observations. Overal site
densities should be highest in areas of maximum resource
diversity and these should occur in the outer portions of
protected bay systems. These same resource-rich zones
should support the largest settlement sites — probable
winter villages — characterized by semi-subterranean
house depressions and thick, stratified middens. Other
settlement siteswill be smaller in extent, may lack house
pits, and will haverelatively thin middens. Thelatter are
likely to be warm season exploitation camps and may be
present in locationswherefewer or perhapsonly asingle
resource is accessible. Virtualy all sites should be at
locations where low or medium energy beaches allow
reasonable access by skin boat. On-shore topography,
including availability of level terrain for house construc-
tion, may further constrain sitelocations.

KATMAI COAST STUDY AREA

The study areaincludesthe entire 250 km coastline
of Katmai National Park, from Katmai Bay to north of
Cape Douglas (see Figure 1). Mt. Katmai, Mount Dou-
glas, and other glaciated vol canic peaks form the crest of
the rugged Aleutian Range, which rises north of the nar-
row fringe of coastal land and partitionsit from the lake
and river country of the AlaskaPeninsulainterior. Passes
extend through the mountains from Katmai Bay, Hallo
Bay, and north of Cape Chiniak (at Douglas) into the up-
per Naknek drainage, and wereimportant routesfor trade
andtravel (Arndt n.d.; Clemensand Norris 1999; Dumond
1977).

The coast includes two distinct geomorphic sectors
(Mann 2001). The shallowly scalloped shoreline from
Hallo Bay northeast to Cape Douglas is a depositional
environment indicative of long-termtectonic uplift. Long,
surf-pounded beaches of sand and gravel are composed
of sediments transported by streams from the glaciated
interior. A contrasting zone of long-term subsidence ex-
tends along the southern coast, configured of drowned
glacial valleys. The heads of larger fjords like Kukak
Bay arefilled with alluviumwhiletheir outer portionsare

5 For regional comparison, Kroeber (1939) estimated that overall Alutiiq population density was similar to that of the Tlingit (2.8 and 2.5 persons per
coastal mile, respectively) and relatively low in comparison to the eastern Unangan (4.6), Tsimshian (7.0) and Haida (8.2).
8 The study included a tiny and unrepresentative sample of only three sites from Prince William Sound and results for that area are ignored here.
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characterized by bedrock cliffsthat drop steeply into deep
water. Small islands and shoals create intricate, shel-
tered coastlinesin the mouths of both Kukak and Amalik

bays.

A discontinuous pre-Pleistocene marine terrace ex-
tends along many parts of the southern coast at 10-15
meters above current sealevel. Thisterrace provided an
attractive platform for pre-contact settlement and is oc-
cupied by numerous archaeological sitesdating from the
Alder phase to historic times. These perched sites have
been fortuitousdly protected from erosion during minor
Holocenefluctuationsin relative sealevel, which appear
to haveincluded ahigh stand (1-2 m above present level)
that ended around 4000 years ago as well as one or sev-
eral periods since 3000 B.P. when sealevel was dightly
lower than it is today. However, lower elevation sites
may have been destroyed or submerged by these fluc-
tuations. A number of sitesin Amalik Bay are currently
eroding as the result of a.5 m increase in sea level that
occurred during the last 300 years (Crowell and Mann
1996:26; Hilton 1998).

Unlike areas further east in the Gulf of Alaska, the
Katmai coast wasrelatively unaffected by Holocenegla-
ciation. Thishasbeen apositivefactor in preservation of
the archaeol ogical record. Repeated vol canic eruptions,
including the Katmai/Novaruptaeventin A.D. 1912, have
draped the coast in tephra deposits.

Vegetation along the Katmai coast is dominated
by grass and shrub tundra, with isolated patches of re-
cently arrived Sitka spruce and stream mouth stands of
willowsand cottonwoods. Theweather isgenerally windy
and highly changeable, with frequent stormsfrom Octo-
ber through April. Thisweather pattern, combined with
strong currents and alarge tidal range, poses great risks
to boat travel on Shelikof Strait.

The Katmai coast is located within an excep-
tiondly rich areaof summer phytoplankton production that
extends from the Kenai Peninsula to Umnak Pass
(Sambrotto and Lorenzen 1986). Marinefood resources
are correspondingly abundant and dominate strongly in
archaeological midden samples (Bender 1999; G. Clark
1977; Davis 1954; Oswalt 1955). In total, the area is
home to six species of marine mammals, 29 species of
land mammals, 137 bird species, 24 freshwater fishesand
five anadromous fishes.

ARCHAEOLOGICAL RESEARCH

Most of the Katmai coast has been archaeologically sur-
veyed on at least areconnaissance level, beginning with
field work by the National Park Service, University

of Oregon, and the University of Alaskain the 1950s
(Davis 1954; Oswalt 1955) and by the University of Or-
egon in the following decade (G. Clark 1977; Dumond
1964, 1971). These projectsincluded extensive excava-
tions at Kukak Village (XMK-006) and the Takli Sitein
Amalik Bay (XMK-018).

Systematic coastal surveysconducted after the 1989
Exxon Valdez oil spill added asubstantial number of new
locations and radiocarbon dates (Table 1). These sur-
veys were augmented through coordinated archaeol ogi-
cal and geological research by the Arctic Studies Center
(Smithsonian Ingtitution) and National Park Service (NPS)
in 1994 under the NPS Systemwide Archaeological In-
ventory Program (SAIP), resulting in documentation of
22 new sSites.

The focus of the SAIP work was on four sections
of the coast where existing datawere inadequate. These
were 1) Cape Douglas 2) Swikshak Lagoon 3) Kukak
and KafliaBays combined, and 4) Kinak Bay and Amalik
Bay combined (Crowell and Mann 1996; Crowell and
Mannn.d.)’. The SAIP study areas, indicated in Figure
1, also represent contrasting environmental zones. the
resource-poor Cape Douglas headland, the estuarine en-
vironment of Swikshak Lagoon, and the resource-rich,
protected waters of severa major bay systems. More
recent NPS-sponsored studies include supplemental site
assessmentsin Kukak Bay and Amalik Bay and excava
tions at the Mink Island site (XMK-030) in the Takli is-
land group (Hilton 1998, 2002; Schaff 2002).

Some sections of the coast — for example, Katmai
Bay - have not been intensively examined and may be
under-represented in the inventory of known sites. One
benefit of the GIS model presented hereisits utility for
identifying areas of high site potential where future in-
vestigations may be focused.

GIS ANALYSIS: DATA AND METHODS

A GIS model of the coast of Katmai National Park
was developed in ArcView 3.1 (Environmenta Systems
Research Institute 1998) to quantify aspects of the bio-
logical and physical settings of indigenous archaeol ogical
sites. The purpose wasto test expectations about coastal

7 Our work in Amalik Bay was geological only, complementing archaeological surveys and excavations by other investigators (G. Clark 1977; Dekin et

al. 1993; Haggarty et al. 1991; Mobley et al. 1990).
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Table 1: Archaeological Sites and Radiocarbon Dates on the Pacific Coast of Katmai National Park and Preserve
Calibrated radiocarbon dates from Crowell and Mann 1996; Mills 1994; and calculated from other sources using the University
of Washington Quaternary Isotope Lab Radiocarbon Calibration Program Rev. 4.3

Site
Number Site Name Culture |SiteType| Period Radiocarbon dates Citations
AFG-001 |Cape Chiniak |Indigenous|Midden |Pre-contact Dumond 1964:37-41; Dumond
& 1965:14; Mobley et a. 1990; Haggarty
structures et al. 1991, Hilton 1998:80-81
AFG-037 | Ashivak Indigenous|Midden | Historic Petroff 1884:28; Porter 1893:72
AFG-043 | Kaguyak Both Midden |Pre-contact Davis 1954:45ff; Dumond 1965:9-13;
Village Site & & historic Orth 1971:484; Mobley et al. 1990;
structures Haggarty et a. 1991; Hilton 1998:81-
82
AFG-044 | Swikshak Indigenous | Midden | Unknown Dumond 1965:8-9; Mobley et a. 1990;
Lagoon Hilton 1998:83-84
AFG-107 |Cape Douglas |Unknown |Structures| Unknown Mobley et a. 1990; Haggarty et al.
Sod Feature 1991
AFG-108 | Sukoi Bay Unknown | Structures|Historic Haggarty et al. 1991; Crowell and
Cabins Mann n.d.
AFG-109 | Swikshak Euro- Cannery |Historic Haggarty et al. 1991; Hilton 1998:84-
Cannery American 86
AFG-110 | Swikshak Indigenous | Structures| Pre-contact Mobley et a. 1990; Hilton 1998:86-87
House Pits
AFG-117 | Shakun Lithic |Indigenous|Midden |Pre-contact Mobley et a. 1990; Hilton 1998:88
Site
AFG-118 | Shakun House |Indigenous | Structures| Pre-contact Mobley et a. 1990; Hilton 1998:89-90
Pits
AFG-134 |Cape Douglas |Indigenous|Rock Pre-contact Mobley et a. 1990
Cairn cairn or
cache
AFG-165 | Sukoi Cairn Unknown | Rock Historic Mobley et a. 1990; Crowell and Mann
cairn or n.d.
cache
AFG-171 |Pre-Katmai Indigenous|Midden |Historic Haggarty et al. 1991; Crowell and
Historic Scatter & Mann n.d.
structures
AFG-176 |Triple Lakes Indigenous | Midden | Pre-contact Haggarty et al. 1991
Creek #1
AFG-177 |Triple Lakes Indigenous | Midden | Pre-contact Haggarty et al. 1991
Creek #2
AFG-181 |Kiupalik Island |Indigenous | Structures| Unknown Hilton 1998:90-92
North End
Depressions
AFG-192 |Kiukaplik Euro- World Historic Hilton 1998:92-93
Island Historic | American |War Il
Remains Ste
AFG-194 Indigenous | Structures| Pre-contact Dekin et al. 1993
AFG-199 |Sukoi Cabinll [Unknown |Structures|Historic Crowell and Mann n.d.
AFG-200 |Cape Douglas |Indigenous |Lithic Pre-contact Crowell and Mann n.d.
Lithic Scatter | Scatter
AFG-201 |Cape Douglas |Indigenous |Lithic Pre-contact Crowell and Mann n.d.
Lithic Scatter 11 Scatter
AFG-202 | South Cape Indigenous | Structures| Historic Crowell and Mann n.d.
Douglas Camp
AFG-203 |Cape Douglas |Indigenous |Lithic Pre-contact Crowell and Mann n.d.
Lithic Scatter Scatter
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Table 1: Archaeological Sites and Radiocarbon Dates on the Pacific Coast of Katmai National Park and Preserve, con’t

AFG-204 | Cape Douglas | Indigenous|Rock Unknown Crowell and Mann n.d.
Cairn I carn or
cache
AFG-205 | South Cape Indigenous | Midden | Pre-contact Crowell and Mann n.d.
Douglas
Midden
AFG-206 |Cape Douglas |Indigenous|Rock Pre-contact Crowell and Mann n.d.
Cairn I carn or
cache
AFG-207 | Sukoi Bay Indigenous |Midden |Pre-contact |B.C. 190 (B.C. 10) A.D. |Crowdl and Mann n.d.; Crowell and
Terrace Site & 140 Mann 1996
structures B.C. 2040 (1900) 1740
AFG-208 | Sukoi Bay Indigenous | Rock Pre-contact Crowell and Mann n.d.
Cairnll carnor
cache
AFG-209 | Cape Douglas |Indigenous|Rock Pre-contact Crowell and Mann n.d.
Cairn I carn or
cache
ILI-058 | Shaw Island Indigenous | Structures| Pre-contact Mobley et d. 1990
Site
KAR-127 |TwinCreeks |Indigenous|Midden |Pre-contact Mobley et a. 1990
Midden
XMK-006 |Kukak Village |Indigenous|{Midden |Pre-contact |A.D. 1030 (1261) 1394 |G. Clark 1977:12ff; Dumond 1964:31-
& & historic | A.D. 1020 (1261) 1400 | 35; 1965:14; 1971:Davis 1954; Hilton
structures A.D. 711 (977) 1170 1998:53-54
A.D. 268 (609) 860
A.D. 400 (605) 759
XMK- Kukak Isolated |Indigenous|Midden |Pre-contact | B.C. 5030 (4724) 4249 | G. Clark 1977; Hilton 1998:54-55
006A Housepit &
structures
XMK-007 |Kaflia Indigenous | Midden | Pre-contact Oswalt 1955; Dumond 1963:36;
& & historic 1964:36-37; 1965:17-19; Mobley et al.
structures 1990; Haggarty et al. 1991
XMK-014 |Katmai Both Midden |Pre-contact Orth 1971:502; Davis 1954: Dumond
& & historic 1971, Petroff 1881:33
structures
XMK-015 | Old Kukak Indigenous | Midden | Pre-contact Dumond 1964:31; Orth 1971:549;
& & historic Mobley et a. 1990; Hilton 1998:55-56;
structures Crowell and Mann n.d.
XMK-017 Indigenous | Midden | Pre-contact Dumond 1965:19-21
XMK-018 [ Takli Site Indigenous | Midden |Pre-contact | B.C. 1289 (984, 954, G. Clark 1977:7ff; Dumond 1965:23-
943) 799 24, 33-43; Dekin et al. 1993:788ff;
B.C. 1419 (1099) 839 Hilton 1998:11-12
B.C. 3090 (2856, 2688,
2622) 2204
B.C. 4779 (4495) 4249
XMK-019 Indigenous |Midden | Pre-contact Dumond 1965:24-25, 1971; Mobley et
al. 1990; Dekin et al. 1993:794; Hilton
1998:14
XMK-020 | Hook Point Site| Indigenous| Midden | Pre-contact | A.D. 100 (381) 600 G. Clark 1977:10ff; Dumond 1971;
& B.C. 2130 (1865, 1845, |Dekin et a. 1993:801-802; Hilton
structures 1771) 1519 1998:15
XMK-021 Indigenous | Midden | Pre-contact Dumond 1971; Haggarty et al. 1991,

Dekin et al. 1993:803; Hilton 1998:16-
17
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Table 1: Archaeological Sites and Radiocarbon Dates on the Pacific Coast of Katmai National Park and Preserve, con't

XMK-022 Indigenous| Midden |Pre-contact | B.C. 3356 (2882) 2458 | Dumond 1971; Mobley et al. 1990;
& B.C. 4356 (3983) 3652 |Hagarty et a. 1991; Dekin et al.
structures B.C. 3486 (2902) 2470 | 1993:706ff; Hilton 1998:17-18
B.C. 3501 (3078, 3071,
3025) 2679
XMK-023 Indigenous| Midden | Pre-contact Dumond 1971; Hilton 1998:19
XMK-024 Indigenous|Midden | Pre-contact Dumond, D.E. 1971; Dekin et d.
1993:805ff; Hilton 1998:19-20
XMK-025 Indigenous| Midden | Pre-contact Dumond, D.E. 1971; Haggarty et d.
1991; Hilton 1998:20-21
XMK-026 Indigenous|Midden | Pre-contact Dumond 1971; Mobley et a. 1990;
Dekin et a. 1993:811ff; Hilton
1998:22
XMK-027 Indigenous| Midden |Pre-contact | B.C. 2841 (2276, 2253, |Dumond 1971; Mobley et a. 1990;
2229, 2221, 2206) 1774 | Dekin et al. 1993:814ff; Hilton
B.C. 3941 (3492, 3469, |1998:23
3373) 2877
XMK-028 |Little Takli Indigenous| Midden | Pre-contact Dumond 1971; Mabley et a. 1990;
Island Hilton 1998:24-25
XMK-029 Indigenous| Midden | Pre-contact Dumond 1971; Mobley et a 1990;
& Dekin et al. 1993:819ff; Hilton
structures 1998:25-27
XMK-030 |Mink Island Indigenous| Midden | Pre-contact | B.C. 4898 (4705, 4691) | Dumond 1971; Mobley et a 1990;
Site & 4460 Dekin et a. 1993:821ff; Hilton
structures *reports 84 unpublished | 1998:27-29; National Science
datesfrom B.C. 5650 to | Foundation 2002*; Schaff 2002
A.D. 1460 (calibrated)
XMK-031 Indigenous| Midden | Pre-contact Dumond 1971; Dekin et al.
1993:824ff; Hilton 1998:29-30
XMK-046 |Devil'sCove |Indigenous|Midden |Pre-contact Dumond 1965:15-17, 1971; Oswalt
House Pits & 1955:53; Hilton 1998:57; Crowell and
structures Mann n.d.
XMK-047 |Kukak Bay | Indigenous| Midden |Pre-contact |A.D. 1235 (1310, 1365, |Dumond 1971; Hilton 1998:58-59;
& 1375) 1440 Crowell and Mann n.d.
structures
XMK-049 Indigenous| Midden | Pre-contact Dumond 1971
&
structures
XMK-055 | Kachemak Indigenous| Midden | Pre-contact
Village Site &
structures
XMK-056 |Russian Indigenous| Midden |Pre-contact |A.D. 1240 (1290) 1410 |Mobley et a. 1990; Crowell and Mann
Anchorage & B.C. 20 (A.D. 120) A.D. |n.d.; Crowell and Mann 1996
structures 320
B.C. 3920 (3710) 3640
B.C. 4020 (3920, 3880,
3810) 3660
XMK-057 Indigenous| Midden | Pre-contact
XMK-058 | Cape Gull Cove | Indigenous| Midden |Pre-contact | A.D. 1284 (1421) 1637 |Mobley et a. 1990; Haggarty et al.
Site & A.D. 1284 (1406) 1482 |1991
structures A.D. 1301 (1414) 1466
A.D. 1245 (1329, 1343,
1395) 1482
A.D. 1028 (1278) 1413
A.D. 1028 (1282) 1431
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XMK-059 |Kukak Bay Indigenous|Midden |Pre-contact | A.D. 1435 (1505, 1595, |Mobley et al. 1990; Hilton 1998:59-61,;
Refuge Rock & 1620) 1660 Crowell and Mann n.d.; Crowell and
Site structures B.C. 2106 (1880, 1837, |Mann 1996
1831) 1686
XMK-060 |Kukak Bay Euro- Cannery |Historic Mobley et a. 1990; Hilton 1998:61-62
Cannery American
XMK-061 |KafliaBay Unknown | Structures|Historic Mobley et a. 1990
Cabin
XMK-062 |Point Jane Hut |Unknown | Structures|Historic Mobley et a. 1990; Hilton 1998:63
XMK-067 | Rounded Indigenous|Midden | Pre-contact Mobley et a. 1990; Hilton 1998:33-34
House Pits &
structures
XMK-068 | Nate's Told Indigenous | Structures| Pre-contact Mobley et a. 1990
You So Site
XMK-070 | Thirty Meter Indigenous|Midden | Pre-contact Haggarty et al. 1991; Dekin et al.
Cutbank Site 1993:831-832; Hilton 1998:34-35
XMK-071 | Twenty Meter |Indigenous|Midden |Pre-contact Haggarty et al. 1991; Dekin et a.
Cutbank 1993:833-34; Hilton 1998:35-36
Erosion Scatter
XMK-072 |Intertidal Indigenous|Midden |Pre-contact | B.C. 2457 (1945) 1531 | Haggarty et al. 1991; Dekin et al.
Debitage Site B.C. 2880 (2397, 2384, |1993:757-769; Hilton 1998:36-37
2344) 1830
XMK-073 | Takli Idand Unknown |Fox farm |Historic Dekin et al. 1993:835-37; Hilton
Fox Farm 1998:38-39
XMK-074 | Takli Indigenous | Midden | Pre-contact Haggarty et al. 1991; Dekin et al.
Southwest 1993:838-83; Hilton 1998:39-41
XMK-075 | Geoduck Site |Indigenous|Midden |Pre-contact |B.C. 795 (201) A.D. 317 |Haggarty et al. 1990; Dekin et al.
B.C. 345 (B.C. 38, 30, 1993:770-787; Hilton 1998:41-42
21,11,1) AD. 131
XMK-076 | Amalik Bay Indigenous | Midden | Pre-contact Haggarty et a. 1990; Hilton 1998:42-
Inlet Flakes 43
XMK-077 |Fud Cache Indigenous | Isolated | Pre-contact Haggarty et a. 1990
Point artifact
find
XMK-079 Indigenous | Midden | Pre-contact Dekin et al. 1993:770-787; Hilton
1998:44-45
XMK-080 Indigenous | Midden | Pre-contact Dekin et al. 1993:788-89; Hilton
1998:45-46
XMK-081 Indigenous|Midden | Pre-contact Dekin et al. 1993:843; Hilton 1998:47-
48
XMK-089 Indigenous | Midden | Pre-contact Hilton 1998:48-50
&
structures
XMK-090 Indigenous|Midden | Pre-contact Hilton 1998:50-51
XMK-091 |Kukak Bay Il |Indigenous|Midden |Pre-contact Hilton 1998:64-65
XMK-106 | Tiny Island Indigenous |Midden | Pre-contact | A.D. 390 (550) 660 Hilton 1998:65-67: Crowell and Mann
Village & B.C. 4580 (4470) 4350 |n.d.
structures
XMK-107 [Tiny Island Il | Indigenous | Structures| Pre-contact Hilton 1998:67-68; Crowell and Mann
n.d.; Crowell and Mann 1996
XMK-108 | Kukak Bay Il |Indigenous | Structures| Pre-contact Hilton 1998:68; Crowell and Mann
n.d.
XMK-109 | Tiny Island Indigenous|Midden | Pre-contact Hilton 1998:69-70; Crowell and Mann
Passage | & n.d.
structures
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XMK-110 | Inner Kukak Indigenous| Midden | Pre-contact Hilton 1998:70-71; Crowell and Mann
Bay Village & n.d.
structures
XMK-111 | Tiny Island Indigenous| Midden | Pre-contact | B.C. 1690 (1520) 1405 | Hilton 1998:71-72; Crowell and Mann
Passage 11 & n.d.; Crowell and Mann 1996
structures
XMK-112 |Kinak Bay Islet | Indigenous|Midden |Pre-contact |A.D. 1475 (1665) 1950 | Crowell and Mann n.d.: Crowell and
Mann 1996
XMK-113 |Kinak River Indigenous| Midden | Pre-contact | A.D. 1530 (1670, 1950) |Crowell and Mann n.d.: Crowell and
Wet Site & 1950 Mann 1996
structures A.D. 990 (1040) 1220
XMK-114 |Kinak Bay | Indigenous|Midden | Pre-contact Crowell and Mann n.d.
XMK-115 | Aguchik Idland | Indigenous|Midden |Pre-contact |B.C. 2137 (1886) 1688 | Hilton 1998:72-73; Crowell and Mann
Cove & n.d.: Crowell and Mann 1996
structures
XMK-116 |Aguchik Idland |Indigenous|Midden |Pre-contact |B.C. 1390 (1211, 1198, |Hilton 1998:73-74; Crowell and Mann
Tombolo 1192, 1138, 1133) 1001 |n.d.: Crowell and Mann 1996
XMK-117 | Aguligik Island | Indigenous|Midden | Pre-contact Hilton 1998:75; Crowell and Mann
I & n.d.
structures
XMK-118 | Kukak Point Indigenous| Midden | Pre-contact |A.D. 1020 (1170) 1260 | Hilton 1998:75-76; Crowell and Mann
Village & n.d.: Crowell and Mann 1996
structures
XMK-119 |Kaflia River Indigenous| Midden |Pre-contact |B.C. 1880 (1630) 1425 | Crowell and Mann n.d.: Crowell and
Mouth-South Mann 1996
Midden
XMK-120 |Kéaflia River Indigenous| Midden |Pre-contact |A.D. 1400 (1440) 1640 |Crowell and Mann n.d.: Crowell and
Mouth-North Mann 1996
Midden
XMK-121 | Aguligik Island | Indigenous|Midden |Pre-contact Hilton 1998:77-78; Crowell and Mann
1 n.d.
XMK-122 |Kukak Bay IV |Indigenous|Midden |Pre-contact Hilton 1998:78-79; Crowell and Mann
n.d.

foraging and settlement strategies, as discussed above.
Severa layers of information were incorporated: base
maps, archaeological data, resource distributions, and
shoreline classification. The model was then used ana-
lytically to examine environmental variation and patterns
insitelocation.

Base Maps

Base maps for Katmai National Park and Preserve
(coastline, park boundary, streams) were derived from
an ArcView extension, the GIS Theme Manager, devel-
oped by the Alaska Support Office of the National Park
Service (NPS-AKSO 1997).

Archaeological Data

Primary archaeological data consisted of al indig-
enous coastal siteswithin the park boundary, atotal of 90
locationsthat represent the Alder phase through the early
20" century (Table 1). Digital description and location
data were acquired from the Alaska Heritage Resources
Survey (AHRS) database, with checks and corrections
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based on field notes and topographic maps. The Alaska
Heritage Resources Survey classifies 72 as probable pre-
contact middens, of which 34 have evident surface house
pits. Inaddition, there are eight siteswith house pitsthat
are classified as historic or of unknown age; three lithic
scatters, six rock cairns or caches, and one isolated arti-
fact find. Four historic sites were excluded from most
statistics: two canneries, afox farm, and a World War 11
facility.

This sample was treated as an aggregate, without
attempting any breakdown by age other than pre-contact
vs. historic. Thischoice allowed inclusion of many sites
—more than half of the sample-that do not have even
approximate age determinations. Many sites also have
multiple components. Therefore, the selected sample
reflects sitelocation choice over aperiod of almost 7000
years but allows very limited interpretation of temporal
trends. Radiocarbon dates and apparent gaps in the oc-
cupation record are discussed separately below.



Biological Data

We used digital species distribution data packaged
with the NPS-AKSO GIS Theme Manager (see
www.nps.gov/akso/gis) and which are in turn derived
from two main sources: the Kodiak I1sland and Shelikof
Strait Environmental Sensitivity Index (National
Oceanic and Atmospheric Administration 1998) and the
Cook Inlet and Kenai Peninsula, Environmental
Sensitivity Index (National Oceanic and Atmospheric
Administration 1995). These sources combine
information from zoological surveys by the U. S. Fish
and Wildlife Service (USFWS), the Alaska Department
of Natural Resources (ADNR), and the Alaska
Department of Fish and Game (ADF&G).

Severa non-digital sources were converted for use
inthe project. The preliminary edition of the West Coast
of North America Strategic Assessment Atlas (National
Oceanic and Atmospheric Administration 1988) provided
coverage of Pacific cod, Pacific halibut, and harbor por-
poise. For harbor seals, we used the Sensitive Areas
Identification Project produced by the Kodiak Island
Borough Coastal Management Program (Kodiak Island
Borough 1997). Further technical details are available
from the authors.

Coastal Geomorphology

Schoch (1996) described shoreline geomorphol ogy
for the entire Katmai coast. This dataset, based on the
Howes Physical Shore-Zone Mapping System (Howes
et a. 1994), differentiates 4160 segments of shoreline
into 34 classes according to four categories: substrate,
sediment, width, and slope. A ssimplified binary classifi-
cation into beaches that are favorable or unfavorable for
skin boat landingswas derived for purposes of the analy-
sis. Favorable beaches (13 of the 34 Howes classes)
were defined as those composed mostly of sand and/or
finer sediments, with slopes of lessthan 5 degrees. Low
beach angle is a reasonable index of low wave energy
throughout the year, indicating that such beaches are shel-
tered from heavy surf (Carl Schoch, personal communi-
cation, 1999).

Method

Thefirst step wasto overlay the base map with dis-
tributional datafor all 15 subsistence resources (see Fig-
ures 4-7 [Appendix]). These include harbor seal haul-
out and high use zones, sealion haul-outs, seaotter con-
centrations, and harbor porpoise areas (Figure 4); outlets
of salmon spawning streams (Figures 5 and 6); spring
herring spawning areas, concentrations of adult halibut
during April - October, and year-round concentrations of
adult Pacific cod (Figure 6); summer seabird colonies,

spring and fall waterfowl concentrations, and razor clam
beds (Figure 7).

Computer-generated catchment zones (buffers) were
drawn around resource locales to represent reasonable
or average distancesthat indigenous residentswould have
traveled to harvest them. Ethnohistoric information sug-
geststhat exploitation of salmon and shellfish was gener-
ally carried out in the immediate vicinity of settlements,
including fishing camps, so we assigned one km buffers
to the sources of these foods. Resources that were
normally exploited by kayak, including ssamammals, bot-
tom fish, and seabirds, were assigned 10 km buffers. Note
that this method generates circular catchments around
point sources(e.g., seabird coloniesand mouths of salmon
streams), whereas resource locales that cover definable
areas (e.g., harbor seal concentrations) were enclosed
by irregular catchments of the same shape as the actual
distribution.

Overlays (unions) of these catchment zones were
then combined. Theresulting map (Figure 8 [Appendix])
shows the number of resource locales, ranging from one
to 24, which is available by foot or skin boat from any
point along the coast. The map demonstrates consider-
ablevariationin resource density, from broad areaswhere
only three or four food sources are available to sections
of the south coast where 20 or more sources are within
range.

We took an alternative view of the same data by
constructing 1 km and 10 km catchment circles (as ap-
propriate by prey species) around archaeological site lo-
cations. By taking this site-centered view of what re-
sources were within range, we were able to compare
harvest potentials for different categories of sites by lo-
cation and type (Tables 2, 3, and 4).

The next two procedures were applications of the
coastal classification data. Figure 9 [Appendix] shows
segments of shoreline that are favorable for skin boat
landings (blue), unfavorable (red), or unknown/unspeci-
fied (green), on the basis of our index combining shore-
line substrate and inferred wave energy. This figure
graphically illustrates that points and headlands are ex-
posed to the full force of the sea, and tend to have few
usable beaches. Unfavorable sections of shoreline are
also indicated within Kukak Bay and other protected ar-
eas. For the most part, these are places where sheer
cliffs enter the water directly.

Accessto “favorable” beaches was determined by
generating 250 m buffersaround all archaeological sites
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Table 2: Average number of resource harvest locations per site catchment,
by general resource category

Location No. sites | Marine Fish | Seabirds | Total
mammals & clams

Cape Douglas 17 3.9 17 |26 8.2

Amalik Bay/Kinak Bay | 33 9.7 51 |58 20.6

Kukak Bay/KafliaBay | 26 48 57 |72 17.7

Swikshak 9 5.3 21 | 26 10.0

All other sites 9 5.2 36 |30 11.8

Table 3A: Average number of resource harvest locations per site catchment
by marine mammal species

Location No. sites | Harbor | Sea | Sea | Harbor | Total Marine mammals
seal lion | otter | porpoise

Cape Douglas | 17 1.9 00 | 10 1.0 3.9

Amalik Bay/ | 33 42 27 | 18 1.0 9.7

Kinak Bay

Kukak Bay/ 26 2.2 1.3 | 03 1.0 4.8

Kaflia Bay

Swikshak 9 2.6 7 1.0 1.0 5.3

All other sites | 9 2.1 12 | .9 1.0 5.2

Table 3B: Average number of resource harvest locations per site catchment
by fish species

L ocation No. sites | Pink Chum | Coho Sockeye | King Herring | Halibut | Cod | Total
salmon | salmon | salmon | salmon | salmon fish

Cape Douglas | 17 0.7 0.0 0.0 0.0 0.0 0.0 1.0 00 |17

Amalik Bay/ | 33 0.1 0.1 0.0 0.0 0.0 29 1.0 11 |51

Kinak Bay

Kukak Bay/ 26 0.3 0.2 0.0 0.2 0.0 29 1.0 12 |58

Kaflia Bay

Swikshak 9 0.3 0.3 0.2 0.2 0.0 0.0 1.0 00 |21

All other sites | 9 0.3 0.1 0.0 0.0 0.0 1.2 1.0 9 3.6

Table 3C: Average number of resource harvest locations per site catchment
by clams and bird species

Location No. sites | Razor clams | Seabirds | Waterfowl | Total
Cape Douglas 17 0.5 1.1 1.0 2.6
Amalik Bay/Kinak Bay | 33 0.0 4.8 1.0 5.8
Kukak Bay/KafliaBay | 26 0.1 6.1 1.0 7.2
Swikshak 9 0.6 2.0 0.0 2.6
All other sites 9 0.1 2.6 0.3 3.0

76 AlaskaJournal of Anthropology Volume 1, Number 2



Table 4: Number of Harvest Resource Locations per Site Catchment

By Site Type

Site Type and Period Total | 1-4 | 56 | 7-8 | 9-10 | 11-12 | 13-14 | 15-16 | 17-18 | 19-24
Sites

Pre-contact midden sites | 38 0 2 1 3 2 1 1 3 25

without structures

Pre-contact middens 34 0 0 4 3 2 1 2 11 11

with structures

Historic or unknown age | 8 0 0 4 2 0 1 0 0 1

with structures

Lithic scatter 3 0 0 2 1 0 0 0 0 0

Rock cairn or cache 6 0 1 3 2 0 0 0 0 0

Isolated artifact find 1 0 0 0 0 0 0 0 1 0

Table 5: Access to Favorable Boat Landing Beach

By Site Type

Site Typeand Period Total | Favorable | Unfavorable | Inland | Not
Sites | Shore Shore Site Classified

Pre-contact midden sites | 38 31 6 0 1

without structures

Pre-contact middens 34 22 8 2 2

with structures

Historic or unknown age | 8 3 5 0 0

with structures

Lithic scatter 3 3 0 0 0

Rock cairn or cache 6 2 4 0 0

Isolated artifact find 1 1 0 0 0
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(Table5). Thisdistance representsan arbitrary but prac-
tical walking distance between shore and living area. |If
a “favorable” beach segment of any length occurred
within thiscircle then accesswas considered to be avail -
able.

The final step was to integrate both aspects of the
analysisfor the purpose of identifying portions of the coast
that have both good landing beaches and high resource
access (greater than ten food sources within range).
Segments of coastline that meet both criteria are indi-
cated in red on Figure 10 [Appendix]. This figure also
shows the locations of all archaeological sites in the
sample, allowing the actual and predicted distribution of
sites to be compared.

RESULTS

Exceptional resource density isindicated along the
highly indented southern coastline (Figure 8). Thehigh-
est values (up to 24 resources in range) are in Amalik
Bay, Kinak Bay, Kuliak Bay, and Kaflia Bay. Slightly
lower values pertain to most of Kukak Bay. Consider-
ably lower values are evident in the wider baysand along
the straighter coastlines north to Cape Douglas and south-
west to Katmai Bay. Site-centered subsistence scores
(Table 2) indicate that site catchmentsinthe Amalik Bay/
Kinak Bay and Kukak Bay/KafliaBay SAIP survey ar-
eas included an average of 20.6 and 17.7 different food
sourcesrespectively, while corresponding figuresfor Cape
Douglas, Swikshak, and elsewhere on the coast are half
thesevaluesor less. The Amalik Bay/Kinak Bay areais
exceptionally high in seamammal resources.

Resource density - the number of separate resource
locales within range of a site —tends to be accompanied
by resource diversity. Average subsistence scores by
species (Tables 3a, 3b, and 3c) include relatively few
values of zero or lessthan onefor Kukak/K afliaBay and
Amalik/ Kinak Bay areas, whereas many zero values
(meaning no access at al) are evident for Cape Douglas,
Swikshak, and elsewhere. For example, Cape Douglas
offers no accessto sealions or to any fish species except
pink salmon and halibut, whereasresidents of Kukak and
KafliaBays had access to al subsistence species except
for king salmon and coho salmon.

Results of the Katmai analysis show that high re-
source access correlates strongly with the locations of
indigenous settlements. Villagesand campsare clustered
along the ecologically rich south coast where 59 sites,
well over half the total for the entire park shoreline, are
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located injust four fjords: Kukak Bay, KafliaBay, Kinak
Bay, and Amalik Bay (Figure 10).

For the whole park coast, 82% (59/72) of pre-
contact settlements have catchments encompassing more
than 10 resource locales (Table 4). While thisresult ac-
cords with the expectations of our settlement model, the
data do not support the corollary proposal that siteswith
house depressi ons—aminimum but not sufficient condi-
tion for identifying winter settlements— should be associ-
ated with areas of highest resource density. In fact, the
averagetotal number of harvest locationsis 18.4 for sites
without house pitsand only 16.4 for siteswith house pits.
However, thisresult may be skewed by adistinctiveim-
pediment to archaeological surveys on the Katmai coast
—the great extent to which house depressions and other
surface features have been filled in with tephrafrom the
1912 eruption and earlier volcanic events, making them
difficult to identify. Aeolian sands are also a factor at
somelocations (Schaff, personal communication 2002).

Several anomaliesin spatial patterning are notable.
A cluster of 17 sites appears at Cape Douglas, an inten-
sively surveyed areathat is not favored by agood subsis-
tence base. However, many of the Cape Douglas sites
(9/17) arerock cairnsand surfacelithic scatters and most
others (5/17) are post-contact cabinsand housepits. This
unusua combination of site types probably reflects the
greater importance of the cape as a stopping-over locale
for coastal kayak travelersrather than as aplaceto live.
The cairns, most near the shore, are food caches or |and-
ing markers. Although no historic records pertaining to
Alutiiq residence at Cape Douglas have been located, it
is likely to have been a summer camping place for sea
otter fleets dispatched by the Russian-American Com-
pany (Kodiak District). These fleets hunted each year
along the Alaska Peninsula coast from Sutkhum to
Kamishak Bay. Seaotter hunting continued in this area
under American rule (Arndt n.d.; Clemons and Norris
1999:12-37).

Two major villages — Katmai and the post-contact
fur trade settlement of Douglas (al so known as K aguyak)
—appear to belocated in areas of relatively poor resource
diversity. However, both villages are situated near im-
portant passes through the mountains, and caribou are
locally available at Katmai. Under Russian and Ameri-
canrule, both villages served astrading centersthat dealt
in furs from the interior as well as sea otters from the
annual commercia hunt.

Of the sites in the total sample 69% (62/90) had
access within 250 m to a “favorable” beach for landing



and launching boats while 26% (23 sites) did not (Table
5). Most of the sites without good landing beaches are
located at Cape Douglas, Swikshak, and other parts of
the more exposed northern coast, although afew are scat-
tered through the fjords of the southern coast. Fivesites
were either too far inland for access to any beach or
werelocated along “ unclassified” segments of shoreline.

DISCUSSION

The non-random distribution of human settlement
along the Katmai coast arose in part from tectonic forces
that shaped the coastline and produced its varied con-
figuration from north to south. The indented and island-
studded southern coast provided diverse habitatsfor ma-
rine species that in turn supported long-term and rela-
tively intensive human occupation.

Local Settlement Patterns

The Katmai coast data suggest the possibility that
the most ecologically productive bay systems may have
offered self-sufficient territories for autonomous local
groups. Inthiscase, fjords along the south coast should
each include contemporaneous sites representing all
phases and activities of the annual subsistence cycle.
Excavation data, faunal samples, and radiocarbon dates
are presently inadequate for detailed settlement pattern
analysis on the local level, although preliminary results
may be mentioned.

In Kukak Bay, a series of large house pit sites of
different agesislocated in the mouth of thefjord. During
itstime, each may have been a central village where the
whole population of thebay resided during winter. Smaller
sites of all time periods, interpreted as probable warm
weather subsistence camps, are scattered around the bay
at salmon streams, islands, and other locations.

The earliest of the hypothetical central villages is
Tiny Island Village (XMK-106), which has Alder and
Birch phase components and a calibrated basal date of
4470 B. C. The site was resettled during the Cotton-
wood phase (about A. D. 200 — 500) after along occu-
pation hiatusthat is part of ageneral pattern on the coast
(seediscussion below). Tiny Idand Village was deserted
againinabout A.D. 500, adate which correspondsto the
beginning of occupation at the very large Kukak Village
site (XMK-006). Thick midden depositsand 89 surface
house depressions at Kukak Village span the Beach and

Mound phases, ending about A. D. 1500 (G. Clark 1977).
Dumond (1977) suggests from annual growth rings on
clam shellsand other faunal datathat Kukak Villagewas
probably used throughout the year, which is consistent
with the Alutiiq ethnographic pattern of “winter village”
occupationg.

By A. D. 1500 the locd population appears to have
shifted again, thistime acrossthe bay to XMK-059, alarge
village site that is partially perched atop a high sea stack.
Defensible villages of this type are widespread across the
Gulf of Alaskaduring the 2 millennium A. D. (Maschner
and Reedy-Maschner 1998; Moss and Erlandson 1992).

Another apparent occupation hiatus in Kukak Bay
spansthelast several hundred years before Western con-
tact. By the early 19" century people were once again
living at Kukak Village, as reported by George von
Langsdorff and John D’ Wolf in the summer of 1806 (von
Langsdorff 1993; d’ Wolf 1968).

Farther west along the Katmai coast, the majority
of sitesin Amalik Bay are small Alder and Birch phase
components dating from 5650 — 1000 B. C., clustered in
the Takli Idand/Mink Island group. Thedeeply stratified
Russian Anchorage site (XMK-056) at the mouth of ad-
joining Kinak Bay wasfirst inhabited between about 3800
B.C. and A.D. 100 and may have been the winter home
of familiesthat spent the summer fishing for cod and hali-
but and hunting sea mammalss, seabirds, and waterfowl
on the Amalik Bay islands. Dumond's faunal analysis
suggested a summer occupation at XMK-018, the Takli
Site (Dumond 1977). There arelater Beach and Mound
phase occupations at Russian Anchorage and XMK-030
on Mink Island. A newly reported site on Mink Island
(XMK-092) with 19 house depressions and storage pits
may represent acentral village during the late prehistoric
period, although satisfactory radiocarbon dates are not
yet available (J. Schaff, personal communication 2002).

Resource Stability

Another implication of demonstrated ecological di-
versity along the southern Katmai coast isthat total sub-
sistence output should have remained relatively stable,
allowing agreater potential for uninterrupted human oc-
cupation. Inother words, alternativeswerelocally avail-
able to human foragers when any one prey speciesor set
of species declined in abundance.

8 The contemporaneous but much smaller Kukak Point Village site (XMK-118) should also be mentioned. XMK-118, located only 1 km from the main
Kukak Village, has a thick midden and deep house depressions including a very large, centra structure (20 x 27 m) that may have served as a winter
ceremonia house (gazgiq). The basal midden date of this village site is A.D. 1020 (1170) 1260.
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Significant fluctuations of major prey species must
in fact have been a general problem for Gulf of Alaska
foragers. Sockeye salmon, for example, increase dra-
matically during periods of warmer sea surface tempera-
tures (SST) in the Gulf of Alaska, as shown by historic
catch records and nitrogen isotope signatures in spawn-
ing lakes (Finney et a. 2000). Over the past 500 years
there have been six phases of high temperatures and
salmon abundance aternating with periods of colder SSTs
and salmon minima (Finney 1998). Changein the oppo-
site senseisindicated for sealions and seals, which de-
clined substantially during warmer seatemperaturesfrom
the mid-1970sthrough 1990s but may now berecovering
(Franciset a. 1998). This decadal-scale cycling of ma-
rine regimes overlies long-term paleoclimatic trends in-
cluding colder Neoglacial temperatures after 3800 B.P.
and the Littlelce Age of A.D. 1400 —1900. (Mann et al.
1998).

Thewide range of food choiceswithin bay systems
of the southern coast would have buffered most impacts
of ecosystem change and encouraged the long-term resi-
dentia stability of local groups. Nonetheless, there are
several temporal gapsin the archaeological record of the
areathat suggest reduction or out-migration of the Katmai
coast population as awhole (Figure 11 [Appendix]). In
calibrated radiocarbon years, there are no known com-
ponents between 5600 - 4600 B.P. or 2900 - 2000 B.P,
and only afew intheLittlelce Ageinterval of 100—500
B. P. Further study is needed to account for such gaps,
which could conceivably belaid to the tectonic destruc-
tion of cultural deposits, abandonment of the coast asthe
result of large volcanic eruptions such asthe 1912 Katmai/
Novarupta event, or climate-driven ecosystem changes,
as Knecht suggests for Kodiak Island at the start of the
Little Ice Age (1995). In the latter instance we believe
that ecologically diverse bay systems such as Kukak and
Amalik would have been the last areas to be abandoned,
and the first to be resettled. Verification awaits a better
understanding of site structure and chronology for the
coast as awhole.

CONCLUSION

Resource and landscape factors were combined to
create a heuristic GIS model of coastal settlement pat-
terns on the Katmai coast. The model is predictive as
well as descriptive and suggests, for example, that un-
der-explored areas of high site potential lie in parts of
Kukak Bay, between Kinak Bay and KafliaBay, inHallo
Bay, and north of Cape Douglas (Figure 10). More and
larger excavation samples will be needed, however, to
test and refine the view of Katmai coastal settlement that
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we have proposed. Actual resource use at different
sites, as determined from faunal remains, may in the fu-
ture be compared to the harvest options suggested by our
catchment analysis. Linear regression and other math-
ematical modeling techniques could be employed to make
the model more statistically robust (e.g. Maschner and
Stein 1995), although the principal conclusion - that re-
sources and sites are non-randomly distributed and spa-
tially correlated —is clear frominspection and basic data
tabulations.

More generally, the present study suggests that re-
constructions of maritime adaptations and social devel-
opment in the Gulf of Alaska must take account of the
physica and ecological heterogeneity of the environment,
aswell asitsinstability over time. In Katmai and else-
where, population appears to have been concentrated in
limited local areas of high resource potentia that are sepa-
rated by significant expanses of exposed and relatively
unproductive shoreline. Effective population densities
weretherefore much higher than regional averagesmight
suggest, underlining the potential for territorial circum-
scription, forced sedentism, intensification of resource
harvests, aggressive competition between local groups,
and complex political relations even at arelatively early
stage of the region’s demographic growth (Ames 1981,
1994; Coupland 1996; Fitzhugh 1996; Erlandson et al.
1992; Maschner 1991; Maschner and Reedy-Maschner
1998).

On the other hand, even the most favored local ar-
eas might occasionally fail biologically or become unin-
habitable dueto eruptions, tectonic subsidence, or glacial
advances. The devastation and abandonment of villages
on the Katmai coast during the 1912 Katmai/Novarupta
eruptionisonly oneexample (Hussey 1971; Morseth 1998;
Partnow 2002). Othersinclude Alutiiq abandonment of
the Kenai Fjords coast around 1170 A.D. asthe result of
sudden tectonic submergence (Crowell and Mann 1998),
abandonment of Kachemak Bay around A. D. 500, pos-
sibly due to subsistence failure (de Laguna 1975; Work-
man and Workman 1988), and thelate 18" century Tlingit
migration from Icy Straits north to Yakutat when Little
Ice Age glacial advances filled Glacier Bay and sub-
merged local shorelines (de Laguna 1972; Mann and
Streveler 1996). We suggest that subsequent Tlingit and
Eyak pressure on eastern Prince William Sound may have
forced Chugach Alutiig migration to the outer coast of
the Kenai Peninsula, as recounted in oral histories from
the Cook Inlet villages of Nanwalek and Port Graham
(Stanek 1999). Alutiiq populationsaround eastern Bristol
Bay were similarly displaced by aggressive Yup'ik
(Aglurmiut) expansion in the late 18" century (Harritt



1997). In the dynamic environment of southern coastal
Alaskait would appear that natural disasters and human
migration — sometimes requiring the seizure of new terri-
tory by force—must have periodically punctuated longer
periods of stability, population growth, and cultural
complexificationwithin fixed territories.
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APPENDIX

Figure 4: Harbor seal, sea lion, sea otter, and harbor porpoise distributions.
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Figure 5: Salmon resources (chum, pink, coho, and sockeye).

A, Chom salmon stream outlets B. Pink salmon stream ontlets
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Figure 6: Fish resources (king salmon, herring, cod, and halibut).

A, King salmon stream outlets B. Pacific hemng spawning arcas
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Figure 7: Seabird, waterfowl, and razor clam distributions.
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