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PREFACE 

On December 2, 1980, President Jimmy Carter signed the 

Alaska National Interest Lands Conservation Act (ANILCA) 

protecting 43,600,000 acres under the National Park System, thus 

creating the 2,457,000-acre Bering Land Bridge National Preserve 

(BELA). The establishment of the Alaskan parks was the 

culmination of nine years of intense legislative debates 

concurrent with multidisciplinary research efforts directed by 

the National Park Service Alaska Task Force and carried out by 

the Cooperative Park Studies Unit at the University of Alaska, 

Fairbanks. Data gathering studies conducted within the proposed 

Chukchi-Imuruk National Reserve (BELA) included a 1973 

biological survey by Herbert Melchior et al. (1979), 

archeological investigations in 1974 and 1975 by Wm. Roger Powers 

et al. (1982), the Espenberg maar study by Robert Forbes et al. 

(1976) and a study of the reindeer industry by Stell Newman in 

1975. 

Although it was initially thought that BELA lacked the 

outstanding scenic values generally requisite for inclusion in 

the National Park System, attention was drawn to the Preserve's 

unique physiographic features, particularly the Imuruk lava 

fields, largely through the early research efforts of David M. 

Hopkins. Hopkins' field work was the direct impetus for later 

phytogeographical and palynological studies by Robert Sigfoos 

(1951) and Paul Colinvaux (1964) and eventually led to the 
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publication of The Bering Land Bridge (Hopkins 1967). Hopkins 

made exploratory test investigations at Trail Creek Caves in 

1948, encouraging the full-scale excavations directed by Helge 

Larsen of the Danish National Museum in 1949 and 1950. Larsen's 

work at Trail Creek Caves established the presence of 

internationally significant prehistoric resources in BELA (1968). 

The subject of this report, the 1985-1986 BELA Cultural 

Resources Inventory, was initiated by the National Park Service, 

Alaska Regional Office (NPS-ARO) in order to inventory cultural 

resources for protection and management purposes as mandated by 

the National Historic Preservation Act and Executive Order 11593. 

Project manager, Kenneth Schoenberg, Branch of Survey and 

Research, outlined the project as a tripartite program including 

two seasons of field work and a final year of data analysis, 

organization of permanent site inventory records and report 

publication. The first field season, Phase One, was planned to 

be a surface survey conducted in the Preserve's interior lands, 

including subsurface testing of Trail Creek Caves. Phase Two, 

the second and last field season, was to be a survey of the 

Preserve's coastal lands. The historic resources of BELA were 

treated as a separate archival study carried out by Frank 

Williss, NPS Denver Service Center (Williss 1986). 

Implementation of Phase One of the archeological project 

began when the author was hired to design and lead a 

reconnaissance-level survey of the interior lands of the 

Preserve during the summer of 1985. Crew members were Anne 
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Worthington (crew chief, in charge of supply and camp managment), 

Dale Vinson and Will Gilmore. Field work commenced after the 

release of public announcements to local newspapers, radio 

stations and at public meetings, and was conducted from June 11 

to August 24. Support of the field work was provided by the BELA 

headquarters staff in Nome; Superintendent Larry Rose, Rosalie 

McCreary, Ken Adkission and Richard Harris. 

Phase Two of the project was carried out during the summer 

of 1986 and concentrated on the Preserve's coastal lands between 

Wales and Deering. Public meetings were held in Deering and 

Shishmaref to announce the project. Permission to include Native 

allotments in the survey was requested at the public meetings and 

also through a formal written request mailed to all allotment 

holders (and allotment heirs). This final season of field work 

was conducted from June 17 to August 28 with Dale Vinson (crew 

chief), James Jordan, Owen Mason and Kim Ningeulook (NPS trainee) 

as crew members. During the course of the survey, Jordan 

initiated a study of coastal erosion rates and characteristics 

and Mason began beach ridge geomorphological studies. David 

Hopkins, under NPS contract, joined the project in August to 

study thaw lake exposures in order to gather sediment samples 

containing plant fossils for paleoenvironmental interpretation. 

Phase three has resulted in the completion of the Cultural 

Sites Inventory files containing complete records of the sites 

recorded within the Preserve. Low altitude (4,000' flight 

height) color infrared aerial photographic coverage of the coast 
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between Mitletavik and Cape Espenberg and of Kuzitrin Lake, Lava 

Lake and Humboldt Creek was obtained. Finally, this report, a 

description of the project results with only preliminary analysis 

and comparison with data from regional sites, has been prepared. 

It is hoped that the data will be more thoroughly analyzed in 

forthcoming reports. 

I would like to thank Gideon K. Barr, Sr. who imparted 

knowledge of nineteenth and early twentieth century Native land 

use patterns in the Espenberg area of the Preserve. I would also 

like to thank the Native allotment holders who supported the 

project and granted permission to survey on their lands. 

David M. Hopkins advised, inspired and made major 

contributions to the project from beginning to end, including the 

review and editing of Chapters 8 and 9. 

Douglas D. Anderson, Brown University, shared unpublished 

data critical to the understanding of the culture history of the 

study area. Charles Lucier made his personal ethnographic and 

archeological records and photographs from work at Trail Creek 

Caves and in the Deering-Buckland area available. Marilyn 

Barker, University of Alaska, Anchorage, identified the plant 

specimens collected from the Preserve. Terry Alldritt provided 

several of the ethnographic references used in the discussion of 

caribou drive lines (Part Two, Chapter 6). 

I am especially grateful to William B. Workman, University 

of Alaska, Anchorage, and to Robert Gal, Bureau of Land 

Management, Kotzebue, for reviewing a first draft of this report. 
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I am also grateful Ted Birkedal, NPS-ARO Regional Archeologist, 

and the Branch of Archeology for support given. 

All maps were drafted by Anne Worthington with some 

assistance from Dale Vinson and James Jordan. Technical editing 

was accomplished in part by Joan McCoy. The cover was designed 

by Keith Hoofnagle, Visual Information Specialist, NPS-ARO. 

Special acknowledgment goes to Jim Wood and Claire Willis of the 

NPS Science Publications Office, Atlanta, for special care taken 

in printing this manuscript. The author is accountable for all 

other production duties and is responsible for any errors. 

Jeanne Schaaf 
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PART ONE: PROJECT DESCRIPTION AND RESULTS 



INTRODUCTION 

A reconnaissance-level archeological survey was conducted 

during 1985 and 1986 in the Bering Land Bridge National Preserve, 

northern Seward Peninsula, Alaska. The project was directed by 

the National Park Service, Alaska Regional Office in Anchorage, 

with local support from the Preserve headquarters in Nome. The 

research concentrated on the Preserve's interior lands in 1985 

and resulted in the documentation of 60 archeological sites 

representing cultural occupations from the Denbigh Flint Complex 

to the Historic Inupiat period (about 4,200 to 50 years BP). The 

Preserve lands adjacent to the Bering Strait, Chukchi Sea and 

Kotzebue Sound were surveyed in 1986. One-hundred and sixty-two 

cultural sites were recorded, representing Denbigh Flint Complex, 

Choris, Norton/Near Ipiutak, Kotzebue and Historic Inupiat 

occupations. The majority of the total known sites in the 

Preserve appear to represent the last 1,000 years of the 

regional cultural sequence. An estimated 24,000 acres or less 

than one percent of the 2.7 million-acre study domain, were 

encompassed by the two-year survey program. 

The survey project was not problem-oriented but rather, was 

directed toward recovery of baseline information on site 

location, type and condition within distinct physiographic units 

in the Preserve. Factors influencing the research design were 

the large study domain, difficult logistical access (within 

budget), the presence of permafrost at shallow depths under 

continuous tussock-tundra vegetation cover and limited staffing. 
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Artifact collection and subsurface testing were kept to a 

minimum according to National Park Service conservation policy. 

Collections were made only when necessary to prevent loss through 

erosion and to recover radiocarbon samples. 

The project findings are presented in two volumes. Volume 

I is a project summary of 10 chapters, organized in two parts. 

Part One, Chapter 1 is a physical description of the Preserve; 

Chapter 2 summarizes previous research and the regional culture 

sequence model; Chapter 3 is a description of the research design 

and field methodology; Chapter 4 is a presentation of the results 

arranged according to physiographic units surveyed, sites are 

briefly described and site data are summarized in tables; and 

Chapter 5 is a project evaluation and a discussion of research 

and management recommendations including priorities for 

excavation and National Register eligibility. Volume I, Part Two 

contains special project studies. Part Two, Chapter 6 is a 

discussion of stone features (inuksuit, cairns, hunting blinds, 

caches and deadfall traps) found in the interior lands of the 

Preserve; Chapter 7 by David M. Hopkins is a report on the 

volcanic history of the Devil Mountain-Cape Espenberg area 

synthesizing field work spanning nearly 40 years, radiocarbon 

dates for the maar eruptions are presented; Chapter 8 by James W. 

Jordan is a preliminary report on an ongoing study of coastal 

retreat rates and characteristics from Cape Espenberg to Lopp 

Lagoon; Chapter 9 by Owen K. Mason is a study of sand ridge 

stratigraphy and formation processes along the north coast of the 
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Seward Peninsula with specific focus on the formation of the sand 

ridges at Cape Espenberg; and Chapter 10 contributed by Dale M. 

Vinson is a preliminary report of the identification of faunal 

material collected from the testing of Trail Creek Caves in 1985. 

Radiocarbon dates from sites within BELA are listed in Appendix 

1. Appendix 2 is a research proposal submitted by David M. 

Hopkins under NPS contract, for an ongoing study of thaw lakes 

as repositories of paleoenvironmental information. This study 

was initiated in 1987 by Janet Kidd (University of Alaska, 

Fairbanks). Appendix 3 contains the field site inventory forms 

for 1985 and 1986. 

Volume II contains individual site descriptions and site 

plans as well as broader survey area maps showing the locations 

of the field studies. Site plan maps include details of 

disturbance such as erosion and vandalism to enable Preserve 

personnel to monitor ongoing site disturbance. It is necessary 

that this volume be restricted in distribution for protection of 

the cultural resources described therein. 

A Cultural Resources Inventory for the Preserve has been 

compiled and includes complete descriptive, photographic, 

cartographic and analytic data known for all sites documented by 

the 1985 and 1986 surveys. All data is curated at the National 

Park Service, Alaska Regional Office in Anchorage with duplicate 

files at the Preserve headquarters in Nome. National Register 

and National Historic Landmark District nominations are scheduled 

for preparation in 1988-1989. 
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CHAPTER 1 

PROJECT AREA 

The Bering Land Bridge National Preserve (BELA) encompasses 

roughly 2.7 million acres in the northern one third of the Seward 

Peninsula between 65°15' and 66°35'north latitude and 162°45' and 

167°30' west longitude (Figure 1). The north coast lands of the 

Preserve lie along the Arctic Circle, bordered by the Bering 

Strait on the west, the Chukchi Sea on the north and Kotzebue 

Sound along the east coast. The interior Preserve land is 

bounded on the south by the Bendeleben Mountains, a range of 

plutonic and high-grade metamorphic rock reaching 1128 meters 

above sea level. The Kugruk River flowing north to Kotzebue 

Sound defines the eastern boundary of BELA. 

The village of Shishmaref is located on Sarichef Island, 

surrounded by Preserve lands along the northwest coast of the 

Seward Peninsula. Deering, a village of about 150 residents, is 

situated at the mouth of the Inmachuk River, just 19 kilometers 

east of the Preserve boundary on the south coast of Kotzebue 

Sound. BELA lands provide important subsistence resources for 

area residents, including reindeer range, moose, migratory water 

fowl, fish and a variety of berries. There are over 100 active 

Native allotments within the Preserve (66 approved and 39 

pending). Most are concentrated along the Chukchi coast and 
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FIGURE 1. Bering Land Bridge National Preserve and 
regional archeological sites. 
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lagoon shores northeast and southwest of Shishmaref, and along 

the lower Serpentine River banks. Approved allotments are 

private inholdings and were not part of the survey domain unless 

permission was received from the allotment owners. 

Climate 

BELA's interior lands have a continental climate with mean 

July temperatures of 9.7°C (49.5°F), ranging from below 0°C to 

21.1°C (70°F) with diurnal fluctuations of 23°C (Racine 1979:32-

33). Total summer precipitation (June through August) measured 

in 1974 was 96.1 millimeters (mm, 3.8 inches) with most (60.5 mm 

or 2.4 inches) falling in July (Racine 1979:34). Continuous 

winds reaching 80 kilometers/hour (50 mph) were recorded in the 

interior, most frequently from the south or southwest (Racine 

1979:34-35) . 

Temperature and precipitation records kept during the 1985 

archeological survey in the interior and during the 1986 survey 

along the coast are presented below (Schaaf BELA Field Notes 

1985, 1986). Temperatures were measured between 6:30 and 8:30 

a.m. 

19 85 BELA INTERIOR 1986 BELA COAST 
Temperature Range/Mean Temperature Range/Mean 

June (15 days) 1.7-15.6°C 5.6°C (12 days) 1.7-11°C, 5.4°C 
July (23 days) 4.4-28°C, 10.9°C (24 days) 6.1-15.6°C,10.6°C 
Aug. (15 days) 1.7-19°C, 10.3°C (15 days) 0.6-12.8°C, 8.2°C 

In June of 1985 there were five days of measurable precipitation 

(four rain, one snow), in July there were two days of rain and in 

August, five days of rain. In 1986, June had one day of rain, 
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July had eight days and August had four days of measurable 

precipitation. Coastal wind speed and direction was measured 

from June through August, 1986 by Jordan (Part Two Chapter 8). 

Winds of the highest velocities (greater than 16 kilometers/hour 

or 10 mph) generally were from the northeast, south and west 

(Chapter 8). Shore ice broke up in late June (June 20 - 25), 

1986, in the area between Lopp and Ikpek Lagoons. 

No annual climatic data has been gathered for the Preserve 

lands and thus it must be extrapolated from Nome, Kotzebue Wales 

and Shishmaref. Minimum January temperatures along the coast 

average about -2 3°C to -28.9°C and in the interior are -51.1°C 

(National Park Service 1985). 

The Preserve is underlain by a continuous layer of 

permafrost beginning at depths below tussock-shrub tundra from 10 

to 40 centimeters below surface (Racine 1979:35, BELA Field Notes 

1985). Frozen ground in the coastal aeolian sand deposits was an 

average of 60 centimeters below surface in July (BELA Field 

Notes 1986). Acidic, poorly drained soils are very extensive. 

Subsurface organic preservation is good due to low temperatures, 

high acidity and excessive moisture (Holowaychuk and Smeck 

1979b:131). It has been found that the rate of decomposition 

decreases markedly in acid soil below pH 5.0 and at temperatures 

below -7.5°C (p.131). 
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Climate and Vegetation History 

The paleoenvironment of the study area is best known from a 

number of interdisciplinary studies including pollen cores from 

Whitefish Lake (Shakleton 1982) and from Imuruk Lake (Colinvaux 

1964; Colbaugh 1968); pollen, faunal and macrofossil studies at 

Cape Deceit (Guthrie and Matthews 1971; Matthews 1974); and 

Pleistocene and Holocene glaciation studies on the Seward 

Peninsula (Calkin et al. 1987; Hopkins et al. 1983; Kaufman and 

Hopkins 1985) . 

The Whitefish Lake sample is a short core representing the 

last 10,000 years BP. The Imuruk Lake long core contains records 

as old as 140,000 years BP and is truncated at 10,000 years BP 

(Shackleton 1982). A chronological and stratigraphic review of 

the Cape Deceit deposits by Giterman et al. (1982) indicates that 

this record may extend back to the late Pliocene, about 1.8 to 

2.5 million years BP. Climatic and vegetation interpretations 

based on the above studies are summarized in Table 1 below. It 

is likely that there are numerous climatic oscillations as yet 

undetected in the pollen and glacial records thus far examined 

(Hopkins 1982). 

Natural Resources: Flora 

The vegetation of the northern Seward Peninsula is treeless 

and falls into the general classification of shrub tundra. 

Detailed botanical studies conducted by Racine and Anderson in 

BELA resulted in the listing of over 350 vascular species and 

about 100 species of lichens and mosses which were grouped into 
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TABLE 1. PALEOCLIMATE AND VEGETATION INTERPRETATIONS FOR 
CENTRAL AND NORTHERN SEWARD PENINSULA 

Years BP Paleoenvironmental Interpretation 

before 80,000 Treeless tundra-like vegetation (Cape 
Deceit). 

80,000 - 55,000 Cold period, steppe-tundra indicated by 
grass, sedge and Artemisia pollen 
(Imuruk Lake). 

55,000 - 35,000 Warmer period, Betula, Alnus, Picea 
increase (Imuruk Lake). 

35,000 - ca.15,000 Cold period, Duvanny Yar interval 
(Hopkins 1982), dry, cold periglacial 
climate, unfavorable for plant growth, 
probably sparce herb or steppe-tundra, 
extensive loess deposition and formation 
of dune complexes (Radiocarbon dates, 
Kaufman and Hopkins 1985). 

15,000 - 8,000 Birch Interval, widespread and rapid 
climatic change, warmer, drier summers, 
snowy winters, dune activity continues, 
thaw lake deposits and peat accumulate, 
dwarf shrub tundra develops,large 
herbivores present, offshore shelf 
exposed above -20 meters until 11,000 
BP, then flooding of the continental 
shelf which increased moisture 
available (Hopkins 1982, Kaufman and 
Hopkins 1985). 

8,000 - 3,000 Colder period, climatic deterioration, 
cirque glacier expansion in Central 
Seward Peninsula (Calkin et al. 1983, 
1984 and 1987, Kaufman and Hopkins 
1985). 

3,000 -2,500 Lower temperature and/or precipitation 
increase (Calkin et al. 1987). 

2,000 - 1,500 Cirque glacier growth (Calkin et al. 
1987). 

200 - 50 Neoglacial (Calkin et al. 1987). Expansion of 
shrub thickets, clearer, warmer summers 
(Hopkins 1972). 
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20 vegetation types (1979). Simplified and condensed, the 

vegetation types found in the interior lands of the Preserve are 

willow and green alder shrub thickets along drainageways, 

alluvial bars, maar benches and flood plains; tussock-dwarf shrub 

tundra (cottongrass and sedges forming hillocks with prostrate 

shrubs) on slopes and flat uplands; dwarf shrub tundra 

(prostrate shrubs less than one meter high with dwarf birch and 

Avens [Dryas] important) on ridge crests and in well-drained 

upland areas; and wet and dry meadows dominated by graminoids 

(Racine and Anderson 1979). Modern plant communities identified 

along the BELA coastal lands are dwarf shrub tundra, rock desert 

with less than 10 percent plant cover and wet and dry grass and 

sedge meadows. (Volume II, Appendix 1 is a description of 

specific interior and coastal plant communities.) 

The tundra is composed of a rich variety of plants including 

many important food species still used by the Inupiat people of 

the area. Berries commonly collected are blueberry (Vaccinium 

uliginosum), crowberry (Empetrum nigrum), salmonberry (Rubus 

chamaemorus) and lingonberry or low bush cranberry (Vaccinium 

vitis-idaea). Important tubors and greens include wild celery 

(Angelica lucida), mare's tail (Hippuris vulgaris), tall 

cottongrass (Eriophorum angustifolium), sourdock (Rumex 

arcticus), sweet coltsfoot (Petasites frigidus), Bistort 

(Polygonum bistorta), beach greens (Honckenya peploides), wild 

rhubarb (Polygonum alaskanum), Eskimo potatoe (Hedysarum alpinum) 
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and willow (Salix spp.) (Jones 1983; Schaaf BELA field notes 

1985,1986) . 

Natural Resources: Fauna 

Historically, caribou and muskoxen ranged across the Seward 

Peninsula. Muskoxen were eliminated by the early 1900's and 

reintroduced in 1970 and 1981 (Smith 1987). Numerous historic 

accounts document that caribou were very abundant on the 

peninsula prior to about 1874 (Skoog 1968). Natural factors such 

as disease or poor forage conditions (possibly caused by fire) 

may have caused historic and prehistoric caribou population 

fluctuations, with the Seward Peninsula being an overflow area 

during times of high population density of the arctic herd (Skoog 

1968) . 

Siberian reindeer were brought to the peninsula in 1892 and 

reached a peak population estimated to be 600,000 in the early 

19 30's, later declining to the present level of about 4,000 head 

(Williss 1986). Faunal resources available to Holocene residents 

of the northern part of the Seward Peninsula include 

approximately 20 species of terrestrial mammals. Important among 

these are caribou, grizzly bear, muskox, wolf, wolverine, 

beaver, muskrat, red and arctic fox, hare, weasel and ground 

squirrels. Moose were rare or absent before 1950. Moose bone 

found at Trail Creek Caves indicate that they were present 

prehistorically, though probably rare in occurrence (Larsen 

19 68). Big game mammals present in the area during the late 
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Pleistocene and probably important to early man include mammoth, 

muskox, mastodon, horse, large-horned bison, moose, and elk 

(Guthrie and Matthews 1971; West 1981). 

The deep waters of Bering Strait support a diversity of sea 

mammals, important among these are bowhead, beluga and gray 

whales, spotted, bearded, ringed and ribbon seals and walrus. 

Polar bear are another important marine resource. A wide variety 

of fish have been noted in the lakes and rivers within or near 

the Preserve, including whitefish, grayling, arctic char, Dolly 

Varden, pink and chum salmon, boreal and pond smelt, northern 

pike, blackfish, burbot, ninespine stickleback and arctic and 

starry flounder (Roeder and Graham 1979). Over 100 species of 

birds have been observed in the Preserve including 13 species of 

waterfowl (Kessel 1979). Among these, most important food 

sources to the Inupiat are ptarmigan, ducks, geese, and seacliff 

nesting birds such as kittiwakes and murres. BELA is a major 

summering area for Canada geese and sandhill cranes. 

Physiography; Interior Lands 

The major physiographic divisions and sub-units within the 

Preserve's interior lands are summarized below (Holowaychuk and 

Smeck 1979a; Figure 2). 

The Northern Coastal Plain includes the land north of 66° 

north latitude extending to the beach deposits along the Chukchi 

coast. The plain is of low relief, up to 60 meters above sea 

level, characterized by a thick surficial deposit of Pleistocene 
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FIGURE 2. B e r i n g Land B r i d g e N a t i o n a l P r e s e r v e . A r c h e o l o g i c a l S u r v e y A r e a s . 
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loess, dotted with innumerable small thermokarst lakes and 

wetlands (Figure 3). Major drainages across the plain are the 

Nugnugaluktuk River, flowing east to Kotzebue Sound and the 

Serpentine River flowing west to Shishmaref Inlet. A subdivision 

within the coastal plain is an area of volcanism which includes 

Devil Mountain and five large maar lakes (North and South Devil 

Mountain Lakes, North and South Killeak Lakes, and Whitefish 

Lake). The maars are rimless craters formed by explosive 

eruptions which occurred during a period extending from 180,000 

years ago to Holocene times (Hopkins, Part Two Chapter 7). This 

volcanic material is basaltic; the tectonic setting is not 

appropriate for obsidian production, and thus there are no local 

obsidian sources. 

Rolling, Stream-dissected Uplands of Tertiary colluvium and 

frost-rived mantle rock lie south of the coastal plain. 

Elevations reach 775 meters above sea level at Ear Mountain 

south of Shishmaref, 880 meters above sea level at Midnight 

Mountain south of Serpentine Hot Springs and 560 meters above sea 

level north of Trail Creek Caves in the eastern portion of the 

Preserve. These high elevation areas are limestone, marble, 

shistose marble, quartz and slate-bearing exposures conducive in 

places to cave formation. The physiography of the Serpentine Hot 

Springs area is unique to the Preserve (Figure 4). It is 

characterized by 500-meter high jagged ridges and tors of 

Cretaceous-aged granites. The Hot Springs Creek flows into the 
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FIGURE 3. Northern Coastal Plain. Aerial view 
showing thaw lakes and basins (1:60,000). 

FIGURE 4. Granite tors at Serpentine Hot Springs. 
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Serpentine River which meanders across the northern coastal plain 

to Shishmaref Inlet. The Goodhope River is one of the major 

river drainages of this area. 

The Imuruk Lava Plateau is in the southeastern portion of 

the Preserve, north of the Bendeleben Mountains. It is composed 

of at least five different lava flows ranging in age from five 

million years to the 2,000 year old Lost Jim Flow (Figure 5; 

Kaufman and Hopkins 1985). The lava flows are brecciated to 

various degrees depending on age and are overlain by deposits of 

windblown silt. Imuruk Lake, Cloud Lake and Lava Lake are 

prominent features within the plateau. The topography is gently 

rolling hills of low relief (averaging 400 meters above sea 

level) with isolated higher broad-domed summits of ancient 

volcanic cones such as Asses Ears, Cygnus Cone, Gosling Cone and 

the Twin Calderas north of Kuzitrin Lake. The headwaters of the 

Goodhope, Noxapaga and Kugruk Rivers begin here. 

The Kuzitrin Flats, a batholith of biotite quartz 

monzonite, borders the north flank of the Bendeleben Mountains 

and lies south of the lava plateau. Kuzitrin Lake is bordered by 

a series of relict lacustrine terraces, the most prominent being 

on the south side (Figure 6). Glacial drift of Holocene age has 

been found only on the highest cirques in the Bendeleben and 

Kigluaik Mountains to the south. Though some of these deposits 

are within 13 kilometers of Kuzitrin Lake, drift of this age has 
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FIGURE 6. Relict terraces along the south shore of 
Kuzitrin Lake. 

17 

FIGURE 5. The Lost Jim Lava Flow. 



not been found in the Kuzitrin Lowlands. The Kuzitrin River 

flows west across the flats to the Noxapaga River. 

The Bendeleben Mountain foothills form the southern 

boundary of the Preserve. They are composed of metamorphic and 

igneous rocks, primarily shist, gneiss and quartz monzonite. 

Elevations reach a maximum of 1128 meters above sea level. 

Physiography: Coastal Lands 

The Phase Two study area included in excess of 480 

shoreland kilometers of sea coast, fresh water estuaries and 

salt water lagoons along a 1.6 kilometer-wide strip of land 

between Mitletavik at the north end of Lopp Lagoon (35.5 

kilometers northeast of Wales) and Sullivan Bluffs (22.5 

kilometers west of Deering; Figure 2). The coast from Lopp 

Lagoon to Kividluk is a discontinuous barrier bar of beach 

sands, aeolian deposits and river alluvium (Figure 7). Though 

the barrier bar is treated as one physiographic unit, it is a 

dynamic system of sediment transport and deposition with a poorly 

understood history (Jordan, Part Two Chapter 8; Mason, Part Two 

Chapter 9). At Cape Espenberg, the coast is prograding at an 

unknown rate, forming a parallel series of relict beach ridges 

beginning just west of the Espenberg River and extending east 

totaling 24 kilometers in length (Frontispiece). 

There is no evidence of late Wisconsin or Holocene 

glaciation in the study area. Glacial deposits of Nome River 
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age, about 800,000 years BP, are found in the Lopp Lagoon Area 

(Kaufman and Hopkins 1985). Glaciation indirectly affected the 

landscape history of the area lowering sea levels to expose 

several miles of offshore shelf, an important source of the 

aeolian sediments which mantle the northern coastal plain 

(Hopkins 1982). Also, thawing of buried Pleistocene ice is 

causing collapse and erosion of coastal bluff formations in the 

vicinity of the Kitluk River and south of Cape Espenberg (Hopkins 

1982) . 

From Cape Espenberg to Sullivan Bluffs, there are erosional 

bluff exposures of Pleistocene- and Holocene-aged thaw lake 

deposits, thick peat and aeolian silt deposits, river delta 

sediments and a few exposures of Imuruk volcanics (Figure 8). 

Characteristic of the area are extensive offshore tidal mudflats 

and the large, shallow bays at the mouths of the Nugnugaluktuk 

and Goodhope rivers. The 50-meter high bedrock cliffs and bird 

rookeries of Sullivan Bluffs overlook Kotzebue Sound at the 

eastern edge of the Preserve. 
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FIGURE 7. Coastal barrier bar, northwest Seward 
Peninsula. 

FIGURE 8. Shoreline of Kotzebue Sound, South of Cape 
Espenberg. 
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CHAPTER 2 

PREVIOUS ARCHEOLOGICAL RESEARCH 

Study Area 

Previous archeological work conducted within the Preserve 

lands include the excavation of two caves at Trail Creek by Helge 

Larsen in 1949 and 1950 (Larsen 1968; Figures 9a and 9b). The 

caves (site BEN-001)1 demonstrated a sequence of temporary 

occupations representing the Paleo-Arctic tradition, Denbigh 

Flint Complex, Choris, Norton, Ipiutak, Western Thule and recent 

Inupiat cultures. The artifacts and faunal material removed 

from the caves are curated at the Danish National Museum in 

Copenhagen. 

In 1958, James L. Giddings briefly investigated the 24-

kilometer long, 1.6-kilometer wide series of beach ridge crests 

at Cape Espenberg (Giddings 1967; Giddings and Anderson 1986). 

Giddings collected artifacts from five cultural components at 

Espenberg: Denbigh Flint Complex, Choris, Norton, Ipiutak and 

recent Inupiat. Giddings traveled by boat along the coast from 

Cape Espenberg to Shishmaref and noted shorter series of beach 

ridges along the way. If he stopped to investigate any sites 

during the journey, the information is unavailable to the author 

at this time. At Shishmaref, Giddings examined the village and 

1 The Alaska Heritage Resources Survey (AHRS) site inventory 
designations are used throughout this report. 
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FIGURE 9a. Testing of Cave A at Trail Creek 
Caves in 1949 (Charles Lucier photo). 

FIGURE 9b. Trail Creek Caves. Phillip Spaulding 
testing Cave I in 1950 (Charles Lucier 
photo). 
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associated graves of Old Shishmaref, noting that the site was 

being dug by the village residents. Giddings excavated and made 

surface collections in three areas on the barrier bar fronting 

Lopp Lagoon, just south of the Preserve's western boundary in 

1959. The three sites are Agulaak Island (TEL-012), Kugzruk 

Island and Singauruk Channel Sites 1 through 3 (TEL-011). These 

sites represent Denbigh, Norton, Choris, Western Thule and 

recent Inupiat cultures (Giddings and Anderson 1986). The 

artifacts collected from Cape Espenberg and Lopp Lagoon are 

curated at the Haffenreffer Museum of Anthropology, Brown 

University in Bristol, Rhode Island. 

Wm. Roger Powers of the University of Alaska, Fairbanks, 

directed a survey of the eastern interior portion of the Preserve 

in 1974, from Cloud Lake to Kuzitrin Lake (Powers et al.1982). 

He recorded 24 sites, primarily stone structures such as hunting 

blinds, windbreaks, cairns and stone-lined house and storage 

depressions located on prominent cinder cones and buttes of the 

Imuruk lava plateau. The following year, the late eighteenth 

century Cloud Lake Village site (BEN-033) of nine stone-lined 

houses was excavated by JoAnne Adams (Powers et al. 1982). 

Cultural materials collected on the survey and from the 

excavation are curated at the University of Alaska Museum, 

Fairbanks. 

Finally, limited surveys were conducted by the Bureau of 

Indian Affairs (BIA), ANCSA office, and the National Park 

Service Cooperative Park Studies Unit at four cemetery/historic 
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sites selected under ANCSA section 14(h)(1) by the Bering Straits 

Native Corporation (BSNC). The four sites are TEL-052, a 

reindeer corral and four house depressions located just south of 

Ikpik (BLM Case File FF-21964); Serpentine Hot Springs BEN-012 

(BLM Case File FF-22005); BEN-054, a mountain pass between 

Minnie and Boston Creeks (BLM Case Files FF-22902 and 22904) and 

a thaw lake shore inland from TEL-052 (BLM Case File FF-21965, no 

site found). In 1985, Neal Crozier of the BIA, Division of Trust 

Services, surveyed a proposed reindeer corral site along the 

Chukchi coast, midway between Shishmaref and Cape Espenberg. He 

recorded four loci of protohistoric to historic period cultural 

remains over a 1.4 kilometer linear area, designated as SHF-018 

(Volume II). A wooden bowl collected by Crozier is housed at the 

NPS-ARO. 

Table 2 lists the known archeological and historic sites 

within BELA lands prior to the NPS 1985 and 1986 archeological 

surveys. Note that several of the sites were known from 

ethnohistoric accounts recorded by Dorothy Jean Ray (1964) and 

Kathryn Koutsky (1981) and had not been documented by field work. 
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TABLE 2. BELA CULTURAL SITES INVENTORY PRIOR TO THE NPS 
1985 AND 1986 ARCHEOLOGICAL SURVEYS. 

SITE NO. DESCRIPTION REFERENCE 

BEN-001 Trail Creek Caves. Larsen 1968 

BEN-012 Old Arctic Hot Springs BLM File #22005 
(Serpentine Hot Springs). NPS report n.d. 

BEN-016 Pittakpuk, mid-19th Ray 1964:83 
century village. 

BEN-017 Mitliktoghvik, possible Ray 1964:83 
mid-19th century village. 

BEN-021 Lava Beds Cave Bland 1972 
no cultural material. 

BEN-028 5 stone-lined pits. Melchior 1979:279 

BEN-029 3 house depressions. Powers 1982:83-87 
6 cache pits, pottery, 
flakes. 

BEN-030 Skeleton Butte, 25 Powers 1982:56-60 
stone-lined houses, 
37 cache pits, several 
hunting blinds. 

BEN-031 1 stone-lined cache. Melchior 1979:279 

BEN-032 Asses Ears, rock shelter. Powers 1982:55-56 

BEN-033 Cloud Lake, late 18th Powers 1982:60, 
early 19th century 142-203 
village, 7 stone-lined 
houses, possible kazgi. 

BEN-034 2 stone-lined pits. Powers 1982:64 

BEN-035 7 stone-lined pits. Powers 1982:64 

BEN-036 2 cairns, 4 stone-lined Powers 1982:64-67 
storage pits. 

BEN-037 1 cairn, 12 stone rings Powers 1982:67-68 
4 rectangular pits, 
10 circular storage pits. 
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TABLE 2 (continued) 

SITE NO. DESCRIPTION REFERENCE 

BEN-038 Several large cairns Powers 1982:67 
5 stone-lined pits 
1 stone ring. 

BEN-039 2 hunting blinds. Powers 1982:74 

BEN-040 1 hunting blind, 3 Powers 1982:76 
cairns. 

BEN-041 1 hunting blind. Powers 1982:76 

BEN-042 Large stone ring, Powers 1982:76 
3 small rings, 3 stone-
lined depressions. 

BEN-043 4 circular stone walls. Powers 1982:76-77 

BEN-044 1 cairn, 2 stone rings. Powers 1982:77 

BEN-045 1 cairn, semicircular Powers 1982:77 
stone wall. 

BEN-046 1 cairn. Powers 1982:78 

BEN-047 Gosling Cone, 9 stone- Powers 1982:78-82 
lined house pits, 7 
stone rings, 13 cache 
pits, 9 cairns. 

BEN-048 Cygnus cone, 2 cairns Powers 1982:82 
hunting blind, domed 
cache. 

BEN-049 Twin Calderas, numerous Powers 1982:82 
stone structures, caches, 
elaborate cairns, blinds. 

BEN-050 Sturgeon Ridge, hunting Powers 1982:83 
blind. 

BEN-051 2 cairns. Powers 1982:83 

BEN-052 5 possible house pits Powers 1982:88 
4 rock rings, 2 caches. 
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TABLE 2 (continued) 

SITE NO. DESCRIPTION REFERENCE 

BEN-053 Many house depressions Powers 1982:88 
and stone rings. 

KTZ-002 Cape Espenberg Giddings 1967 
multicomponent Giddings,Anderson 
Denbigh to recent. in press, Ray 1964 

KTZ-006 Tukutat, late village Ray 1964:83 
2 houses in 1897. Orth 1967 

KTZ-009 Kividluk Ray 1964:82 
7 houses, 1 kazgi Orth 1967 
in 1892. 

KTZ-010 Singyuk, late village Ray 1964:82 
1 to 2 houses, ancient Orth 1967 
houses. 

KTZ-011 Tapkak, summer camp. Ray 1964:83 

KTZ-012 Nugnugaluktuk, seasonal Ray 1964:83 
fish and sealing camp. 

KTZ-013 Ungmalaukpuk, seasonal Ray 1964:83 
camp, 2 groups of house 
depressions. 

KTZ-014 Tugmagluk, fish and Ray 1964:83 
seal camp, possible CPSU report 
depressions. 

KTZ-015 Likliknuktuk, seasonal Ray 1964:83 
camp, possible winter 
village. 

KTZ-016 Pittak, late village. Ray 1964:83 

KTZ-017 Uyauks, late village. Ray 1964:83 

KTZ-018 Siknaugrurak,late Ray 1964:83 
village. 

KTZ-021 Recent village site. Melchior 1974:276 

KTZ-022 4 small square pits. Melchior 1974:276 
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TABLE 2 (continued) 

SITE NO. DESCRIPTION REFERENCE 

SHF-001 Sinyasut, 4 houses Ray 1964:81 
in 1892. Koutsky 81:1:19-20 

SHF-002 Itibluk, village. Ray 1964:81 
Koutsky 1981:1:19 

SHF-011 Ennaghruk, small Ray 1964:82 
village, sealing camp. Koutsky 1981:1:18 

SHF-018 Many cache depressions Crozier, BIA 
4 burials, wood bowl. report n.d. 

TEL-015 Ikpik, late village Ray 1964:81 
with kazgi. Koutsky 1981:1:20 

TEL-052 Issak, 3 houses in Ray 1964:81 
1892, 4 house pits, Koutsky 1981:1:20 
reindeer corral. ANCSA survey report 

TEL-063 Ollanna graves, Koutsky 1981:1: 
46 house depressions ANCSA survey 1972 
6 graves. 

Regional Research 

Previous archeological research on the Seward Peninsula 

outside of the Preserve is briefly summarized here. In 1926, 

Ales Hrdlicka conducted a cursory survey of historic Inupiat 

villages and burials at Wales and at Shishmaref and at the same 

time recorded ethnographic data for the Bureau of American 

Ethnology (1930). The same year, Diamond Jenness excavated five 

house depressions at Wales and eight houses on the Diomede 

Islands. The excavated sites had components dating from the 

early contact period (AD 1700) demonstrating contact with 

Siberia, and from the Western Thule and Birnirk cultures. 

Evidence of a preceeding "Bering Sea" culture was found on the 
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Diomede Islands (1928; Rainey and Ralph 1959). Henry Collins 

excavated at Wales in 1936 and confirmed the presence of Birnirk 

and Western Thule cultures there (1937a, 1940). Collins also 

excavated historic Inupiat house depressions at Mitletavik, a 

multicomponent village at the west edge of the Preserve boundary 

about 35 kilometers northeast of Wales. He found that the house 

forms were more similar to those found further north such as at 

Point Barrow, and deviated significantly in form from houses 

found south of Bering Strait to Bristol Bay (1937b). Later work 

at Wales by J.L. Giddings in 1959 recovered evidence of the 

Denbigh Flint Complex and Norton culture preceeding the Birnirk 

and Western Thule cultures (1967, Giddings and Anderson 1986). 

Coastal research conducted by Giddings from Norton Sound (Cape 

Denbigh) to Kotzebue Sound (Cape Krusenstern) and inland along 

the Kobuk River provided the data for construction of a regional 

chronological framework for the prehistory of northwest Alaska 

from about 6,000 years BP to historic times (1952, 1964, 1967; 

Giddings and Anderson 1986). A continuation of Giddings' work at 

Onion Portage on the Kobuk River by Douglas D. Anderson extended 

the known cultural sequence to include the Paleo-Arctic tradition 

at roughly 10,000 years BP (1968, 1970). Additional work at 

Kotzebue in 1951 by James VanStone clarified settlement patterns 

of the fourteenth to sixteenth century Kotzebue culture (1955). 

A survey of the Selawik River drainage by Douglas and Wanni 

Anderson illuminated settlement patterns of the Kotzebue to 

Historic Inupiat cultures (1977). 
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Helge Larsen excavated an Ipiutak site at Deering, dating to 

about 1,100 years BP (1951). Excavations at Cape Nome in Safety 

Sound by John Bockstoce revealed a sequence of cultures including 

the Denbigh Flint Complex, Norton, Birnirk and occupations from 

the fifteenth to nineteenth centuries (1979). 

Culture Sequence Model 

The culture sequence model proposed by Giddings and 

Anderson (1986) for Kotzebue Sound and the northern and western 

Seward Peninsula coast is directly relevant to the project area. 

This model takes into account several sites within or very near 

BELA, such as Trail Creek Caves, Cape Espenberg and the Lopp 

Lagoon sites. Because the survey data is so limited, this model 

is the primary framework used to interpret the sites recorded 

within the Preserve and is presented below in summary form 

(Giddings and Anderson 1986, Anderson 1984). 

Early microblade and core sites possibly affiliated with the 

earlier American Paleo-Arctic tradition are tentatively thought 

to date in the Kotzebue Sound region between 8,000 and 6,000 

years BP. This "tradition" may be represented at Trail Creek 

Cave #2, Level III which contained microblades and grooved antler 

points for insets, dated 7,120 BC or about 9,100 BP (Larsen 

1968:71). The few sites assignable to this period in the 

northwest Alaska coastal region are located on promentories and 

were apparently game lookout and flint knapping stations. Two 

types of microblade cores associated with these early sites (but 
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usually not found together at the same site) are cores with 

broad, oval platforms (Cape Krusenstern, Lower Bench site) and 

narrow, wedge-shaped cores (Battle Rock site north of 

Krusenstern). A period of climatic deterioration based on 

evidence of cirque glacier expansion corresponds with this time 

period (Kaufman and Hopkins 1985). 

The Arctic Small Tool tradition is defined as the early 

development of a sea mammal-based economy beginning with the 

classic Denbigh Flint Complex, about 4,200 years BP and 

continuing through the Ipiutak culture ending approximately 1,000 

years BP. Artifact categories shared by sites grouped within 

this tradition are finely flaked end- and side-blade weapon 

insets, burins, knife blades, adzes and scrapers. Distinct 

cultural expressions within this tradition have significant 

technological differences such as the presence of ceramics, 

ground slate and varieties of burins. 

The Denbigh Flint Complex dates roughly between 4,200 and 

3,700 years BP and is known by a distinct artifact assemblage 

containing microblades struck from cuboid cores, burins on 

bifaces (mitten-shaped), triangular end scrapers with bifacial 

retouch on the bulbar end, burin spall tools and bifacial, 

bipointed end- and side-blade insets. Pottery and ground slate 

are absent. The mixed subsistence pattern is one of coastal and 

inland resource exploitation, emphasizing seal, caribou and fish. 

Denbigh house styles known from Onion Portage change in form from 
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a square floor plan in early Denbigh times to a round, semi-

subterranean plan, retaining a central, stone-lined hearth. 

The Early Choris period begins around 3,600 years BP and 

ends about 3,200 years BP, continuing a broad-based economic 

strategy with caribou, fishing and seal important and with some 

beluga hunting. There is a departure from the Denbigh Complex in 

a general absence of microblades, bipointed end- and side-blade 

insets, and of mitten-shaped burins. Choris burin spalls are 

struck from large, irregular flakes. End-blade insets are 

oblanceolate. Early Choris roughly corresponds in time with an 

episode of climatic deterioration, postulated by Calkin et al. 

(1987) . 

The Choris culture is dated from 3,170 to 2,500 years BP and 

is marked by the appearance of pottery. The thin, feather-

tempered pottery appears earliest with cord-wrapped, later 

changing to linear-stamped or linear-incised, and finally, small 

check-stamped decoration. However, the use of all three ceramic 

wares seems to persist through the Choris and later Norton 

cultures and therefore cannot be used alone as a time marker. 

Faunal remains at the Choris type site on Choris Peninsula show 

that there is a continuation of a seal (bearded and probably 

ringed) and caribou hunting economy with evidence of some beluga 

and baleen whale hunting. Straight-based end-blade insets, ivory 

art objects, ground slate knives and coarse-grained slab knives 

appear in Choris times. The Choris type site is a winter village 

of three very large oval houses, lacking entryways. Spring and 
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summer campsites are known from Cape Krusenstern, Cape Espenberg 

and Lopp Lagoon. 

The Norton/Near Ipiutak culture dates from 2,500 to 2,000 

years BP and is a continuation of the coastal adaptation with a 

greater emphasis on sea mammals, including some whale hunting 

(inferred from harpoon heads found at Point Hope [Larsen and 

Rainey 1948]), with caribou and net fishing also important. The 

Norton flaked stone technology with finely worked end- and side-

blades seems more closely aligned with Denbigh than with Choris 

(Giddings and Anderson 1986). There is continued use of linear-

and check-stamped pottery, clay and stone lamps and ground slate 

knives in Norton times. Notched pebble fish net sinkers are 

common in Norton/Near Ipiutak assemblages. Two winter Norton 

houses excavated at Kugzruk Island (Lopp Lagoon) were square, 

semisubterranean structures with short entryways and a central 

fireplace. 

The final phase of the Arctic Small Tool tradition is 

represented by the Ipiutak culture, appearing about 1,900 years 

BP and continuing until about 1,000 years BP. This culture is 

best recognized by elaborate pieces of artwork in addition to a 

continuation of the manufacture of Denbigh-like end- and side-

blade insets and unifacial flake knives. There is an absence of 

pottery, whaling harpoons (one exception was found at Cape 

Krusenstern), lamps and ground slate, separating Ipiutak culture 

from the Norton complex. Three types of Ipiutak houses 

identified at Cape Krusenstern are: 1) a deep rectangular, 
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semisubterranean room with a hearth placed beneath the roof 

opening (entry tunnels and coldtraps are absent), 2) a small, 

shallow rectangular room, also lacking entry tunnels, and 3) a 

square, shallowly excavated floor plan with a central hearth 

(possibly a pyramidal structure). Ipiutak subsistence practices 

focused on caribou and seal (ringed and bearded). White and 

baleen whale, spotted seal, walrus, polar bear and dog (in small 

numbers) were also present in the faunal assemblages from Cape 

Krusenstern beaches. 

The Northern Maritime Tradition is inclusive of the Birnirk 

culture beginning approximately 1,500 years BP through the 

historic Inupiat period lasting into the early 1900's. This is a 

continuation of a coastal, sea mammal-based adaptation but with a 

marked change in technology. 

The Birnirk culture was coexistent for a time with the 

Ipiutak culture and is dated between 1,500 and 1,000 years BP. A 

small Birnirk settlement of two to three houses was excavated at 

Cape Krusenstern. Birnirk subsistence depended mainly on seal 

and caribou with evidence of whale hunting at Point Hope. 

Curvilinear-stamped pottery, ground slate ulus, composite antler 

and flaked stone weapons, bird darts and flaked stone tools akin 

to Ipiutak technology are characteristic of Birnirk assemblages 

from Cape Krusenstern. The semisubterranean houses are square 

with long, offset entry tunnels and sometimes have a small room 

extending from the main room. Birnirk artifact assemblages 
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indicate a cultural relationship with the Old Bering Sea culture 

defined from St. Lawrence Island. 

The succeeding Western Thule culture is dated between AD 950 

and 1400, or 1,000 to 550 years BP, divided into an early (1,000 

to 650 years BP) and a late (650 to 550 years BP) phase. It is 

a continuation of a mixed sea and land mammal-based economy with 

a major emphasis on bowhead whale hunting. Western Thule 

settlements are large coastal villages containing five or more 

houses of a four corner post construction. The semisubterranean 

rectangular main rooms are connected to a long entry tunnel with 

one or more additional rooms extending from the entryway or from 

the main room. Use of thick, grit-tempered curvilinear-stamped 

pottery continues. Ground slate butchering implements and weapon 

insets replace flaked stone implements used in the preceding 

Birnirk period. 

The Kotzebue culture period, between AD 1400 and 1850 or 

550-100 years BP, is seen as a direct outgrowth of the Western 

Thule culture and links the prehistoric and early historic 

Inupiat cultures. The earlier phase of this culture, Old 

Kotzebue, dated from about 550 to 400 years BP, is known from 

one small winter settlement. Houses are of a four center post 

construction (that is with the main posts near the center of the 

front and rear walls), with rectangular main rooms and short 

entries. Later Kotzebue phases at Cape Krusenstern had larger 

settlements of four corner post construction, having short 

entries without storm sheds. Subsistence emphasized seal, 
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fishing and caribou hunting, while bowhead hunting ceased. 

Artifact assemblages recovered from Kotzebue period sites include 

closed socket sealing harpoons, sparse implements of ground slate 

(ulus and harpoon end blade insets), a few flaked stone end 

scrapers, lance points and drills, antler arrow points with 

square shoulders and spurred tangs and flat-bottomed ceramic 

vessels with waffle-stamped impressions (large, deep checks) and 

finger-trailed grooves. Occasional trade items such as beads and 

metal are present in late Kotzebue times. 

The Historic Inupiut culture is characterized by post-

contact influence and dates roughly from 100 to 50 years BP (AD 

1850 to the early twentieth century). Winter settlements are 

small and dispersed, located mainly along the coast and 

occasionaly inland. The semisubterranean houses are single-

roomed with tunnel entries and storm sheds. Subsistence is 

focused on seal, caribou, fish and birds with some beluga 

hunting. BELA includes portions of the territories of five late-

nineteenth century Inupiat groups: the Tapqaqmiut (Shishmaref 

area), Kingikmiut (Wales area), Kauweramiut (Kuzitrin River 

area), Kuiyugmiut (Koyuk River area) and the Piitarmiut (Cape 

Espenberg-Imuruk Lake area; Burch 1986a). The seasonal round 

followed by these separate groups was generally similar. At 

break-up in spring, families gathered on the coast in larger 

communities to hunt beluga, bearded seal (and smaller seal) and 

walrus and to gather greens. During summer, some families 

dispersed inland along rivers and lakes to fish, snare small 
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mammals and ptarmigan, gather plants and eggs and hunt waterfowl. 

Other families stayed along the coast to net beluga. In late 

summer and fall, berry gathering, caribou hunting (sometimes in 

large, organized drives), squirrel snaring and fishing were 

important. At freeze-up, people returned to winter villages 

where they could net seal, ice-fish, snare ptarmigan and small 

mammals and occasionally hunt caribou. Winter was also a time 

for traveling and gathering for feasts and dances (Koutsky 1981; 

Burch 1986a). 
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CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

Research Design; Phase One - Interior Lands 

The 1985 archeological survey of BELA's interior lands had 

the broad objective of recording as many cultural sites 

representative of as many time periods as possible. Previous 

archeological work within the Preserve was very limited, 

amounting to coverage of a fraction of one percent of the 2.7 

million acre study domain. The research design had to operate 

within the parameters of an enormous and remote study area, a 

short window of field time (mid-June through August) and a 

limited staff of four. A judgmental survey design, based on 

physiography, important natural resource distribution and 

ethnographic records of local settlement patterns was used to 

predict high potential areas. Though the prehistoric settlement 

patterns within the Preserve's interior lands were largely 

unknown, fortunately the paleogeographic history was better 

understood and could be used in conjunction with regional 

archeological and ethnographic data to select high potential 

areas for survey. The areas selected for survey are described 

below and are shown in Figure 2. 

Coastal Plain - Maar lakes and Volcanic Promentories 

Devil Mountain, a 245-meter high composite peak of volcanic 

cones, and the shorelines of the five large maar lakes 
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(Whitefish, North and South Devil Mountain and North and South 

Killeak Lakes) were selected for survey (Figure 2). The primary 

reason for looking at these areas was the demonstrated age of the 

maar lakes and their relative stability over a long period of 

time, in contrast to the highly unstable thaw lakes of the 

region. The potential for sites representing the entire known 

culture sequence for the region, to be present at outlet channels 

and on the ridges encircling the maar shores, was considered to 

be very high. North Devil Mountain Lake is the youngest maar, 

formed by an eruption about 7,100 years ago (Hopkins, Part Two 

Chapter 7). The South Devil Mountain Lake eruption occurred 

about 17,000 years BP, South Killeak Lake was formed between 

42,000 and 125,000 years BP and North Killeak Lake and Whitefish 

Lake are greater than 125,000 years BP (Chapter 7). Fish are 

abundant, particularly in Whitefish Lake and historically, 

caribou were numerous in the area. All of the maar lakes are 

readily accessible from the coast, traveling overland following 

drainages. Whitefish Lake is approximately 10 kilometers south 

of Cowpack Inlet (in the north arm of Shishmaref Inlet) via the 

Singeakpuk River; the Kitluk River flows 17 kilometers north from 

North Devil Mountain Lake to the Chukchi Sea coast; and the 

Killeak Lakes are seven kilometers west of Kotzebue Sound. 

Seasonal exploitation of the maar lake area resources seemed 

highly probable. 

Devil Mountain is the highest point of land on the northern 

coastal plain (Figure 10). It is clearly visible from the coast 
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and was used as a navigation landmark and caribou lookout station 

by nineteenth century Tapqaqmiut of the Shishmaref region 

(Koutsky 1981:1:27,28). It was also reportedly a source of 

stone which was used for net weights and line sinkers (Eisler in 

Koutsky 1981:1:28). 

FIGURE 10. Devil Mountain on the Northern 
Coastal Plain. 

The northern shoreline of Whitefish Lake, the western 

shores of North and South Devil Mountain Lakes and Devil 

Mountain are cemetery/historic site selections under ANCSA, 

section 14(h)(1), indicating at least historic cultural activity 

in the area. The Tapqaqmiut from north of Shishmaref reportedly 

frequented the Devil Mountain Lakes ("Qitiqliik") in summer to 
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hunt squirrels and to fish for trout. They also travelled inland 

via the Singeakpuk and Kalik Rivers to fish at Whitefish Lake 

("Narvaaruaq"; Kiyutelluk in Koutsky 1981:1:28). Tent rings and 

a trail are said to be visible at the lake shore (p.28). 

A final reason for surveying these areas, in particular 

Devil Mountain and Devil Mountain Lakes, was to identify 

archeologically sensitive locations because these areas were 

identified for possible future recreational trail use in the 

Preserve's General Management Plan (1985:71). 

The shores of the innumerable thaw lakes which cover the 

northern coastal plain were not sampled for survey, primarily 

because of difficult access and very limited ground exposure. 

Undoubtedly thaw lakes were the locations of prehistoric 

activity, such as game kill sites, throughout the times human 

groups occupied the area. Ethnographic records show that caribou 

were driven into thaw lakes in the Devil Mountain area by the 

late-nineteenth century Inupiat (Koutsky:I:26). Organic 

preservation of such sites would be excellent in the water

logged, frozen sediments. 

Interior Uplands 

South of the northern coastal plain are the rolling uplands 

of frost-rived regolith and colluvium, punctuated by areas of 

very high relief. Such areas include the 500-meter high granite 

ridges at Serpentine Hot Springs and the limestone and marble 

highlands of Eldorado Creek, Humboldt Creek and Trail Creek. 
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These areas are of distinct topographic expression and bedrock 

composition and are treated here as separate physiographic 

subdivisions. 

The Eldorado Creek headlands are a massive exposure of 

marble and limestone, shistose marble and quartz gneiss bedrock. 

The exposed rounded ridges reach an elevation of 550 meters above 

sea level. This area was selected for survey to search for caves 

such as those in the similar Trail Creek marble formation, 40 

kilometers to the west. Caves were ranked as sites of high 

potential for preservation of undisturbed, deeply stratified 

cultural deposits in an area where factors such as continuous 

tundra vegetation cover and shallow depths of permafrost 

effectively conceal sites. 

The Humboldt Creek headlands are 650-meter high, rounded and 

bald ridges of mineral-rich metasilite rocks, predominantly 

graphitic marble schist, slate and quartz. The creek flows 

northeastward for about 22 kilometers to its confluence with the 

Goodhope River. The headlands and upper creek drainage were 

surveyed in order to determine the impact of mining and mine 

access routes on cultural resources. 

The Serpentine Hot Springs area is characterized by high 

jagged tors and ridges of Cretaceous-aged granites. It is 

presently considered a culturally significant site by area 

Natives and historically was an important healing and religious 

site (Koutsky 1981:1). The Serpentine River drainage is dotted 
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with fish camps today and there is reason to believe that it 

provided a rich resource base in prehistoric times as well. 

The Hot Springs area had been surveyed for cultural 

resources previously, in 1974 by Wm. Roger Powers (personal 

communication), in 1979 by Bureau of Indian Affairs personnel 

(BLM File # 22005) and in 1983 by National Park Service, 

Anchorage Regional Office personnel (Schoenberg et al.1983). 

Therefore it was not a high priority area for the 1985 survey 

except for the fact that it was the only part of the Preserve 

that was logistically accessible at the beginning of the field 

season. Helicopter support was not initially available and there 

are no other fixed wing landing strips in the Preserve's 

interior. Access to other areas by float or ski plane was 

impossible because of transitional ice on the lakes. The Hot 

Springs locality was used as a base camp from which to hike into 

previously unsurveyed areas and to survey proposed and existing 

access routes to the mining claims at Humboldt Creek, about 10 

kilometers to the west. 

The limestone, marble and schistose marble formation at 

Trail Creek has long been known for its "bear holes" or caves and 

their archeological significance. This area was included in the 

survey in order to obtain a site map showing the relative 

location of the caves. A sample of the caves was selected for 

minimal testing in order to ascertain whether subsurface cultural 

deposits exist in any of the caves not excavated by Helge Larsen 

in 1949 and 1950. This testing was planned in response to a 
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request for clarification of the current status of the site 

making it eligible to the National Register of Historic Places. 

Low altitude helicopter reconnaissance of the marble formation 

was planned in order to locate additional caves. 

The Goodhope River is one of the major drainages across the 

interior uplands of the Preserve. From its headwaters in the 

Imuruk volcanic plateau on the east side of BELA, it flows 35 

kilometers west turning north and emptying into Goodhope Bay in 

Kotzebue Sound. It travels through rolling hills of 

unconsolidated colluvium and is bordered occasionally by the 

highly brecciated outcroppings of Imuruk volcanic basalts on 

ridges above the channel (Figure 11). The central portion of the 

Goodhope River drainage was selected for survey because of the 

excellent stratigraphic exposures along the meandering banks. In 

places, these exposures are six meters thick. This was 

considered a high potential area for locating deeply buried 

sites. Again, such deeply buried sites would be impossible to 

locate elsewhere without erosional exposure because of permafrost 

and continuous ground cover. In addition, a goal was to locate 

two historic villages reported by Wm. R. Hobson in 1854 on his 

traverse across the Preserve in search of, Franklin's lost 

expedition (Ray 1964:83). A further objective was to use these 

two villages to determine the rate of site attrition along the 

meandering Goodhope River and also to use the sites as bases from 

which to search for related special activity sites. 
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FIGURE 11. Cairn on basalt outcropping above the 
middle Goodhope River. 

The Noxapaga River is another major drainage system in the 

central part of the Preserve, also originating on the Imuruk 

volcanic plateau. It formerly drained the Imuruk Lake basin 

until tectonic activity shifted the drainage to the Kugruk River 

on the southeast side of the lake, leaving the Noxapaga an 

underfit river in a wide lowland valley. The stranded alluvial 

terraces along the Noxapaga drainage were selected as high 

potential areas for archeological sites. 

Imuruk Lava Plateau 

The southeastern portion of the Preserve, north of the 

Bendeleben Mountains is a broad lava plateau of brecciated 

basaltic flows overlain by deposits of windblown silt. A 
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previous archeological survey in this area recorded a pattern of 

sites characterized by stone features on the relict volcanic 

cones (Powers et al. 1982). The shorelines and adjacent lands of 

Imuruk, Lava, Erich and Joan Lakes, not previously surveyed, were 

included in the research plan with the objective of gaining a 

more complete record of the settlement and resource use pattern 

of this area. The extreme western portion of the Lost Jim lava 

flow was targeted for investigation to document the reported 

lava beds cave site (BEN-021; Bland 1972) and a World War II 

military camp and weather station on the east side of Lava Lake 

(Williss 1986). 

Kuzitrin Lake 

Kuzitrin Lake, along the north flank of the Bendeleben 

Mountains, was an especially important research area for three 

reasons: 1) the series of relict lacustrine terraces bordering 

the south shore and portions of the northwest shore, 2) the 

strategic location of the lake in an historically and recently 

important caribou area, coupled with 3) the lake's long, linear 

shape (six kilometers long, 1.2 kilometers wide) and position in 

a constricted location between two highland areas (Bendeleben 

Mountains on the south and Sturgeon Ridge and Twin Calderas on 

the north) (Figure 12). Also, more complete cartographic 

documentation of four previously reported village and caribou-

hunting sites on the northwest shore (BEN-029, BEN-049, BEN-052 

and BEN-05 3) was needed. 

46 



FIGURE 12. Kuzitrin Lake. Aerial view (1:60,000), north at 
top. Arrow indicates Twin Calderas. 

Bendeleben Mountain Foothills and Passes 

Finally, plans were made to survey portions of the 

Bendeleben foothills in the Minnie Creek area, about 21 

kilometers west of Kuzitrin Lake, and the pass between Boston and 

Minnie Creek. This area was known historically as an important 

hunting area and travel route for Fish River area Eskimo (Koutsky 

1981:IV:56). The pass had been surveyed in 1974 by Bureau of 

Indian Affairs personnel, with negative findings (BLM Case File 

FF 22904). 
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Research Design; Phase Two - Coastal Lands 

As in Phase One, the coastal survey was reconnaissance 

level with emphasis on gaining complete cartographic and 

photographic documentation of as many sites as possible. Basic 

research considerations were the identification of site locations 

and site size, determination of cultural affiliation from 

surface data where possible, assessment of impact by erosion 

and/or relic collecting, recovery of samples for radiocarbon 

dating and identification of sites having the potential to 

address regional research problems concerning the relationships 

between known cultural traditions. Further research problems 

which may be addressed at the reconnaissance level without the 

benefit of excavation data are limited to general inferences 

about settlement pattern, population size and preliminary 

identification of cultural components. 

A higher coastal site density relative to the interior 

lands was expected based in part on the large number of known 

late nineteenth century coastal villages (Table 2). Data from 

previous research in the Wales area and at Cape Espenberg and 

the known regional settlement pattern also supported the 

expectation of a high site density (Ray 1964; Koutsky 1981). 

One goal was to survey as much of the study area as possible 

in a single field season while concentrating on areas thought to 

have the highest site potential. The shoreland along the Chukchi 

coast is characterized by a number of topographic features with 

high site potential: dune formations capping tundra-backed 
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coastal bluffs, dunes bordering river mouths, relict beach ridge 

sequences, beach ridges and dunes on barrier islands fronting 

shallow lagoons, and inlet channel margins on barrier bars. 

Tidal wash-over areas and the lowland margins of the lagoon 

shores were low priority areas. Prior to the field season, high 

altitude (1:60,000 scale) color infrared photography of the coast 

was examined for identification of high site potential areas by 

James Jordan. 

Cape Espenberg was known to have a high site density from a 

cursory survey there during the 1985 NPS survey and from previous 

data gathered by Giddings (Giddings and Anderson 1986). Survey 

transects across the Cape were partially co-ordinated with the 

transects of vegetation and geomorphology studies carried out by 

Mason (Part Two Chapter 9). The highest ridge, E-14 (after 

Mason), received high survey priority over very low, smooth 

ridges. Relict channel margins, the eroding tip of the Cape and 

Espenberg River banks were also high priority survey areas. 

The shore of Kotzebue Sound south of Cape Espenberg to the 

Goodhope River Bay has erosional exposures of thaw lakes, thick 

peat and aeolian silt deposits, fronted by narrow, mucky beaches 

and extensive offshore tidal mudflats. Access to this area is 

extremely limited without the use of a helicopter. We made only 

one fixed wing landing at the Nugnugaluktuk River mouth. Boat 

access is restricted by the offshore mudflats. Therefore, only 

drainage mouths were surveyed between the Cape and the 

Nugnugaluktuk River (Figure 2). Portions of the shore of the 
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Nugnugaluktuk River Bay and the estuary upriver were also 

surveyed. 

Sullivan Bluffs, at the east edge of the Preserve, is an 

area rich in sea-cliff nesting birds and small sea mammal (seal) 

resources. This area plus the prominent drainage mouths west 

toward Goodhope Bay were surveyed. 

Multidisciplinary studies were initiated during the survey 

of BELA's coastal lands. In conjunction with the archeological 

reconnaissance, a geomorphological study of beach ridge formation 

for later application toward paleoenvironmental interpretation 

was begun by crew member, Owen Mason (Part Two Chapter 9). 

Landscape history and paleoenvironmental reconstruction based on 

analysis of macrofossils in thaw lake sediments were the focus of 

studies initiated by David M. Hopkins (Appendix 2; Figure 13). 

An additional component of the Phase Two research was the 

initiation of a study of coastal erosion and retreat rates by 

crew member James Jordan (Part Two Chapter 8). This on-going 

research, in which erosion rates and impacts on cultural sites 

will be monitored, will be an important tool for the development 

of cultural resource management and protection policy in BELA. 

The expertise of Parker Calkin was borrowed briefly to 

identify and measure the lichen Rhizocarpon, growing on a stone 

hunting blind and on stone-lined house depressions at Kuzitrin 

Lake. Radiocarbon dates were recovered from these structures in 

1985, and it was hoped that the data could be used to help 

establish Rhizocarpon growth rate curves for the Seward 
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FIGURE 13. Thaw Lake sediment exposures south of 
Cape Espenberg, D.M. Hopkins. 

Peninsula. Relative chronological dating using lichen growth 

rates may be the only means of dating many stone masonry features 

of unknown cultural affiliation within the Preserve. 

Limited time allowed only for the collection of one oral 

history from village elder Gideon K. Barr, Sr. of Shishmaref. 

This account provided much information on late ninteenth and 

early twentieth century land use patterns in the area from Cape 

Espenberg south to Imuruk Lake and west to Kividluk. 

Laboratory projects subsequent to the field work included 

preliminary identification of the faunal material collected from 

the testing of Trail Creek Caves in 1985 by Dale Vinson (Part Two 

Chapter 10). Pollen analysis of sediments adhering to mammoth 

bone from the caves, radiocarbon dated 11,360 +/-100 years BP 
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(Beta #13822) and 14,270 +/- 950 years BP (Beta #20027) was 

conducted by Robert C. Bright, University of Minnesota, 

Minneapolis. Flotation analysis of samples of exposed house 

floors and cache sediments has been partially completed by the 

author. 

Finally, the historic resources research begun in 1985 by 

Frank Williss of the NPS Denver Service Center was concluded, 

placing an emphasis on the history of reindeer herding and mining 

within the Preserve (Williss 1986). 

An important consideration of the 1986 research design was 

the presence of numerous coastal Native allotments within the 

study area. Prior to the survey, attempts were made to contact 

all allotment holders by mail and through village meetings held 

in Shishmaref and Deering in order to discuss the survey goals 

and methods, and to obtain permission to include the allotments 

in the survey domain. Approved allotments were to be surveyed 

only if permission to do so was obtained in writing from the 

allottee. Pending allotments are currently under NPS 

jurisdiction and were surveyed unless the allottee denied 

permission. Prior to the onset of the field work, permission was 

received to survey 29 allotments, and was denied for nine. 

Field Methods 

The BELA survey crew consisted of four professional 

archeologists and in 1986, one locally hired trainee. The crew 

was based within the Preserve from mid-June to the end of August 
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and operated out of temporary base camps. The camps were moved 

to designated locations by helicopter (Kenai Air) in 1985 and by 

a 185 Cessna (Olson Air Service, Nome) in 1986. Surface survey 

was conducted from centrally located base camps allowing maximum 

pedestrian access to high priority areas. The crew divided into 

two teams daily, each equipped to survey, test and record sites 

independently of the other. In areas requiring intensive 

reconnaissance or at large sites, the entire crew worked 

together. 

The survey transects were covered with two archeologists 

usually spaced from 10 to 20 meters apart, walking in a parallel, 

serpentine pattern. The spacing exceeded 20 meters where 

necessitated by topography. Transects crosscut a variety of 

ecological zones classified as low to high site potential areas. 

Isolates were defined as sites according to NPS policy, 

Branch of Survey and Research (following Davis et al. 1981:24). 

Gaps of more than an arbitrary distance of 50 meters between 

cultural material was considered a separation between sites 

(Davis et al. 1981). 

Sites were recorded on the field forms appended in Volume I 

(Appendix 3). Mapping was acomplished using Silva Ranger 

compasses and cloth metric tapes, point-plotting surface features 

and artifacts from a central datum. Subdatums were established 

at 50-meter distances from the primary datum where necessary. A 

16-inch chaining pin with an aluminum tag bearing the field site 

identification number (i.e. BELA-85-001, BELA-86-001) was 
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inserted in the ground at the primary datum. Its location is 

marked on the site maps in Volume II as • in 1985 and A in 

1986. Site boundaries were determined based on the extent of 

surface features and artifacts. Recording included a complete 

site plan view; photographic documentation in black and white 

prints and color slides of features, artifacts and the site area; 

description of features and artifacts; subsurface testing for 

recovery of charcoal samples from house floors; stratigraphic 

profiles of test unit walls and/or erosional cuts; evaluation of 

erosional or other impacts; and a description of the vegetation 

and natural setting. On-site plant species were identified for 

possible aid in interpretation of landscape history. Plant 

specimens were collected and pressed for verification of the 

field identification and to assemble a comparative herberium 

collection for the Preserve. Floral references used in the field 

were Flora of Alaska and Neighboring Territories (Hulten 1968) 

and Flora of the Arctic Slope (Wiggins 1962). Faunal remains 

were identified in the field using Mammalian Zooarchaeology, 

Alaska: A Manual for Identifiying and Analyzing Mammal Bones from 

Archaeological Sites in Alaska (Smith 1979). When identification 

of bones to genus was not possible, the categories of small 

mammal (rodent-sized), small to medium mammal (hare-sized), 

medium mammal (wolf-sized), medium to large mammal (caribou-

sized) and large mammal (bison-sized) were used. 

A policy of minimum testing and collection of artifacts was 

followed, according to NPS conservation policy, Branch of Survey 
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and Research. Artifacts were sketched, photographed and mapped 

in situ. Instances warranting collection were situations of loss 

due to erosion, collection of obsidian samples for trace element 

analysis and collection of material from test units. Fifty by 50 

centimeter test units were excavated where there was no ground 

surface visibility, or to identify features and to recover 

radiocarbon samples. 

In 1985, all areas to be surveyed were accessed by foot 

from camp, limiting the ground coverage to one-day's round trip 

distance from camp. This required frequent camp moves, every 

three to four days. After July 4th, long term camps of two-

week's duration were maintained with reliance on helicopter 

transport to and from survey areas. The survey transect lengths 

averaged from six to eight miles per day, traveling about one 

mile an hour across tussock vegetation. Soil probes were 

abandoned in favor of small collapsible shovels which enabled 

clearing larger areas for subsurface examination. Ground surface 

visibility was limited to areas of erosion or disturbance such as 

wind deflated areas, river banks, frost boils, rodent burrows and 

unvegetated beaches, dunes and ridges. Shovel tests were 

excavated randomly in high potential areas, particularly on 

relict alluvial and lacustrine terraces and at drainage 

confluences. In tussock tundra vegetation, permafrost was 

usually just beneath the sphagnum moss layer between the 

tussocks. In better drained soils, such as the beach ridges 

around the maar lakes with Dryas shrub tundra cover, the average 
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permafrost depth was 40 centimeters below surface. In many areas 

the dense vegetation cover and frozen substrate prevented 

adequate archeological investigation. 

In 1986, a 15-foot Zodiac was used to reach survey areas up 

to 15 kilometers from base camp. High winds and rough seas 

prohibited the use of the boat for more than half of the field 

season. Base camps were moved an average of every 10 days by 

fixed wing aircraft able to land on the sand beaches between 

Wales and Cape Espenberg. Ground and site visibility was very 

high along the coast with numerous erosional exposures in dunes 

and beach ridges and occasionally in looters' pits. The rate of 

survey remained about the same as in 1985 because of a greater 

site density despite better walking conditions. Shovel testing 

was employed in 1986 to recover charcoal samples from house 

floors. Base camps were not long enough to allow test units to 

thaw to depths below 70 centimeters below surface. 
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CHAPTER 4 

PROJECT RESULTS 

General Overview; Phase One-Interior Lands 

Forty-five previously unknown archeological sites and 

eight historic sites were recorded on the survey of the interior 

lands of the Preserve in 1985. The sites range in cultural 

affiliation from the Denbigh Flint Complex to the Historic 

Inupiat culture. Site types include lithic scatters, villages 

(one with 47 house depressions) and most commonly, structures 

such as hunting blinds and cairns built of volcanic rock. 

In addition, four already known prehistoric sites on the 

northwest side of Kuzitrin Lake (BEN-029, BEN-049, BEN-052 and 

BEN-053) were resurveyed and mapped. Two small village sites 

noted by Wm. R. Hobson in 1854 along the middle portion of the 

Goodhope River drainage were found and recorded. Thirteen caves 

were mapped at Trail Creek Caves (BEN-001), five were minimally 

tested and produced faunal assemblages of extinct and extant 

species. A single artifact, a Choris bone lance socket (Larsen 

1968:39), was found in surface deposits of one of the caves 

previously tested in 1950 (Charges Lucier, personal 

communication). Obsidian artifacts were rare; only two flakes 

from two different sites were collected for future trace element 

analysis. 

The results from the 1985 survey are described below, 

according to the physiographic subunits surveyed. Refer to 
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Volume II for the area maps and detailed site descriptions. 

Radiocarbon dates and calibrations are listed in Appendix 1. 

In all, approximately 20,000 acres from a variety of 

disjunct areas within the Preserve were encompassed by the 

survey transects. That is roughly 0.75 percent of the total 

acreage in BELA. Roughly 40 percent of the acreage covered by 

the survey received 100 percent coverage. The survey areas are 

representative of all of the physiographic subdivisions in the 

interior lands of the Preserve; specifically, the northern 

coastal plain, interior uplands, lava plateau, Kuzitrin lowlands 

and the Bendeleben Mountain foothills. Transects within each 

survey area cross-cut all ecological zones and topographic 

features from alpine to lowland areas. Primary survey emphasis 

was placed on riverine terraces, confluences and bank cuts, and 

on lacustrine terraces, beaches and dunes. A secondary emphasis 

was placed on upland areas, ridges and river bluffs. Slopes and 

water saturated areas were traversed and infrequently shovel 

tested. 

Serpentine Hot Springs 

From June 11-15, about 1,100 acres were surveyed in this 

area, covering ridge tops, rock shelters, drainage margins and 

confluences, relict alluvial terraces and upland passes (Volume 

II: Map 1). Many of these areas were under dense tussock tundra 

cover and could not be adequately tested because permafrost was 

at 10 centimeters or less below the surface. 
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One prehistoric site, BEN-085, was found. It is located on 

the alluvial terrace that is presently used as a landing strip, 

above the hot springs. Surface artifacts include a large blade

like-flake, an end scraper, a retouched flake and seven non-

cortical reduction flakes, sparcely scattered over an area 120 by 

50 meters on the bladed strip (Figures 14 and 15). Limited 

subsurface testing showed the presence of at least one 

undisturbed component at 13 centimeters below surface. No 

diagnostic artifacts or radiocarbon datable material were 

recovered, however, the large blade-like-flake is similar to 

tools in the Akmak assemblage and may indicate a Paleo-Arctic 

tradition component (Anderson 1970). 
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FIGURE 14. Site BEN-085. Large blade-like-flake 
(black ccs). 



FIGURE 15. Site BEN-085, surface scatter. Top: noncortical 
flakes (blue-gray ccs, black ccs, obsidian). Bottom: 
retouched flake (blue-gray ccs), end scraper (black ccs), 
flake (red-gray ccs). 

The historic Arctic Hot Springs site (BEN-012) is located 

0.7 kilometers northwest of the current hot springs buildings and 

landing strip. This site was photographed but was not mapped. It 

is labelled incorrectly on the USGS map, Bendeleben D-6, as 

Serpentine Hot Springs. The hot springs site currently in use, 

is represented on the same map as two unlabelled cabins. 

Diversion ditches related to historic mining activity were 

noted on the east side of Reindeer Creek, 4.5 kilometers 

southwest of Serpentine Hot Springs. 
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Goodhope River 

A forty-kilometer long section of the Goodhope River 

drainage was surveyed, between the Esperanza Creek and Moonlight 

Creek confluences, from June 17-28, 1985 (Volume II: Map 2). The 

survey included the river bank cuts, adjacent terraces, gravel 

bars and the bordering upland bluffs. Also surveyed were 

portions of the Esperanza, Tallowpot, Placer and Little Daisy 

Creek drainageways. 

Four historic to recent mining sites and 12 sites of unknown 

age (possibly late Kotzebue or Historic Inupiat affiliation) 

were found (Table 3). Two of the non-native historic sites are 

mining camps (BEN-093 and BEN-095). BEN-093 is an extensive 

placer mining operation on Esperanza Creek at its confluence with 

the Goodhope River. Records indicate that it was in operation by 

the winter of 1907, however no artifacts of that age were found 

(Williss, personal communication). The mining operations at BEN-

093 were active until 1981. There are no standing structures at 

the site, however, a small sod house (BEN-097) located two 

kilometers up-creek from BEN-093 may be associated with the early 

mining activity (Figure 16). This must be verified by subsurface 

testing, since heavy grass cover obscures any surface artifacts. 

BEN-095 is a prospecting camp located on the Goodhope River, 1.5 

kilometers west of the Esperanza mine. The fourth mining 
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TABLE 3. ARCHEOLOGICAL SITE SUMMARY: GOODHOPE RIVER SURVEY 
AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

BEN-016 X HISTORIC E-3A 
INUPIAT 

BEN-017 X HISTORIC E-3A 
INUPIAT 

BEN-086 X 

BEN-087 X2 

BEN-088 X 

BEN-089 X 

BEN-090 X 

BEN-091 X MINING E-2A 

A-2 A 

BEN-092 X 

BEN-09 3 PLACER MINE E-2A 

BEN-094 X 

BEN-095 X1 MINING 

BEN-096 X E-2A 

BEN-097 X MINING? 

BEN-098 X 

BEN-100 X 

BEN-102 X 

BEN-121 X 

BEN-122 X 

19 4 1,1 11 1 TOTAL 
21 5,5 58 5 PERCENT 
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FIGURE 16. Site BEN-097. Sod house exterior wall. 
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SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 



related site, BEN-091, is located near the bank of the Goodhope 

River, two kilometers east of the Placer Creek confluence. It is 

a one-room sod house with only the walls of stacked sod blocks 

still standing. 

Placer mining was begun on the Goodhope River gravel bars 

and along Placer and Daisy Creeks as early as 1901 (Williss, 

personal communication). Evidence of mining activity includes 

isolated scatters of artifacts and features such as a wooden 

keg, prospecting pits and trenches and a sluice box. 

Eleven sites consisting of stone features were found on the 

rocky outcrops bordering the edges of the bluffs along the 

drainages in this survey area. None of the sites were associated 

with artifacts. Three sites are single cairns (BEN-086, BEN-

098 and BEN-102); three are isolated stone cache pits (BEN-088, 

BEN-089, and BEN-121); two are deadfall traps (BEN-094 and BEN-

096); and three sites are complexes of caches, cairns and 

windbreaks or hunting blinds (BEN-090, BEN-092 and BEN-100). 

These sites are on high, well-drained ridges overlooking the 

middle Goodhope River channel and the confluences of smaller 

creeks and are optimum locations for game observation and 

procurement. They appear to be part of the same resource use 

pattern but could be a composite of different time periods. 

Chapter 6 in Part Two is a description and discussion of the 

stone features found within the interior lands of the Preserve. 

Calkin (personal communication 1986) is currently conducting 

research to establish lichen growth rate curves for the Seward 
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Peninsula. Once this data is available it should be possible to 

determine a relative age for these lichen-covered features. 

Preliminary investigations have shown that the very vesicular 

basalt used to construct the features in the Kuzitrin Lake area 

is a poor substrate for the uniform growth of Rhizocarpon. 

Features built of less porous basalt from different lava flows or 

different portions of flows, for example at Skeleton Butte (BEN-

030), must be examined (Figure 17). 

BEN-122 marks the location of a single artifact, a worked 

caribou brow tine found in redeposited context on a gravel bar 

along the Goodhope River. 

FIGURE 17. Cairns on Skeleton Butte (BEN-0 30), Phillip 
Spaulding. (Photo by Charles Lucier, 1950). 
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The historic Inupiat village Pittakpuk (BEN-016), was found 

and mapped. It was initially reported in 1854 by Wm. R. Hobson as 

a settlement of four huts with a large supply of caribou meat 

(Ray 1964:83). This site is rapidly being eroded by the Goodhope 

River channel. It is located on a two meter-high cut bank, from 

which a thin bone midden is eroding. The tip of a weathered, 

pointed bone tool was the only artifact found in the eroding 

sediments. Three small depressions (probably caches) remain 

undisturbed inland from the cut bank. 

BEN-017 may be the village Mitliktoghvik, located at the 

confluence of Placer Creek and the Goodhope River (Ray 1964:83). 

Seventy-eight shovel tests were placed at five and ten meter 

intervals on both sides of the confluence. Only at the very edge 

of the cut bank along the east side of Placer Creek, were any 

cultural remains found. These remains consist of a subsurface 

concentration of burned and unburned bird and small to large 

mammal bones. There are no features such as house depressions or 

cache pits visible at the site. 

A 1903 map of "The Arctic Goldfields of Alaska" shows a 

roadhouse located at the mouth of Placer Creek (Williss 1986). 

No foundations or evidence of this structure were found and it is 

unlikely that this structure really existed. 

It appears that the site attrition rate along the banks of 

the Goodhope River is very high. The evidence from BEN-016 and 

BEN-017 indicates that a site can be nearly completely eroded 

away in 130 years. 
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Fragments of mammoth tusks, teeth and bone, and unidentified 

bison to mammoth-size bone fragments were frequently found on the 

gravel bars of the middle Goodhope River. Bank cuts were 

examined but the deposits from which this material was eroding 

were not found. They may also be washing from river bed gravels, 

already in redepositional context. 

Eldorado Creek 

Radiating transects were walked from a base camp at the 

headlands of Eldorado Creek, from June 30 through July 2 (Volume 

II: Map 3). The ridges and cliffs of exposed limestone and 

marble bedrock were checked for caves and rockshelters. 

Drainageways, terraces, ridge tops and saddles were also 

preferentially surveyed, however the transects crossed all 

topographic features of the area. Several small cavities in the 

cliffs were examined, especially in the northern part of the 

survey area. No evidence of prehistoric occupation was found. A 

small cave at the headwaters of Lincoln Creek was tested and 

yielded a large quantity of well-preserved, fractured bone, small 

to large mammal-sized, probably due entirely to non-human 

carnivore activity. 

A large, prominent rock shelter, which proved to be just 

outside the west boundary of the Preserve, was tested and only 

fractured faunal material was found. There were deep sediments 

in this rock shelter but much of it was inaccessible because of 

roof fall. It is highly likely that further testing will uncover 
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cultural material because natural shelters such as this are rare 

in the area. 

One site was recorded on the saddle which overlooks the 

coalescence of four small streams forming the headwaters of 

Eldorado Creek. BEN-099 consists of one slab-lined hearth ring 

and three to four larger partial slab rings, possible tent rings 

or windbreaks. Charcoal and caribou-sized bone fragments were 

found within the hearth ring sediments. No artifacts were found 

at the site and cultural affiliation is unknown. 

Kuzitrin Lake 

Approximately 1,500 acres were surveyed in the Kuzitrin Lake 

area from July 17-21 and on July 24, 25 and 28. Sites recorded 

include an extensive caribou drive system of stone features, a 

village of 35 house depressions and a Denbigh Flint Complex 

lithic scatter (Table 4). 

A 1974 survey of the north shore of Kuzitrin Lake by Powers 

et al. (1982) recorded four prehistoric sites on the northwest 

side of the lake (BEN-029, BEN-049, BEN-052 and BEN-053) and one 

hunting blind (BEN-050) on Sturgeon Ridge to the east of the lake 

(Volume II: Map 4). The 1985 NPS survey included shovel testing 

of the previously unsurveyed, wide terrace on the east end of 

Kuzitrin Lake and the series of terraces above the south side of 

the lake. The tests were placed at irregular intervals, ranging 

from three to 20 meters apart, depending on ground conditions. 
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TABLE 4. ARCHEOLOGICAL SITE SUMMARY: KUZITRIN LAKE SURVEY AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

BEN-029 X E-1A 
A-1A 

BEN-049 X MULTI-COMP. 
HISTORIC 
INUPIAT 

BEN-050 X 

BEN-052 X E-1A 
A-1A 

BEN-053 X MULTI-COMP. E-2A 
HIST.INUPIAT A-1A 
DENBIGH L-l 

BEN-065 X L-l? 

BEN-107 X E-2A 

BEN-110 X 

BEN-114 X 

BEN-115 X 

10 4 1 5 TOTAL 
40 10 50 PERCENT 

SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, .inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 
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No cultural material was recovered in the tests and the 

conclusion drawn was that a more intensive testing effort, with 

tests placed at regular and closer intervals, is needed. A 

longer time frame for the testing is also necessary in order to 

allow the test units to remain open for thawing of the frozen 

sediments. At the time of the survey (mid-July), the average 

depth of frozen ground was 35 centimeters below surface. 

Two sites recorded on the southwest side of the lake, 

BEN-114 and BEN-115, consist of upright stone alignments, hunting 

blinds and cache pits, with no artifacts associated. 

A sandy beach encircles Kuzitrin Lake. On a narrow sand 

spit at the inlet on the east side of the lake, the proximal 

section of a microblade was found. It is three-faceted on the 

dorsal face, 1.9 centimeters long, 0.9 centimeter wide and 0.14 

centimeter thick. The material is glossy black cryptocrystalline 

silicate (ccs) and there is use wear on the left lateral edge. 

Shovel tests placed inland from the beach at this location were 

negative. These tests were left open for one week during which 

the depth of frozen ground lowered from 26 centimeters to 34 

centimeters below surface. 

BEN-049, Twin Calderas, was resurveyed resulting in the 

recording of an elaborate complex of hunting blinds, cairns, 

caches and alignments of upright slabs located on the caldera 

rims and on the slopes below the calderas (Figure 18). The 

alignments continue down the caldera slopes, leading to sites 

BEN-029, BEN-052, BEN-053, BEN-065 and BEN-107 on the shore of 
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Kuzitrin Lake. A charcoal sample was collected from the hunting 

blind on top of the east caldera and yielded a radiocarbon date 

of 240 +/- 80 years BP (Beta #13809; Figure 19). Sites BEN-029, 

BEN-052 and BEN-053, initially identified by Powers et al.(1982) 

are settlements consisting of varying styles of house 

depressions, cache pits and slab-lined rings. These sites were 

resurveyed and mapped. There is a sparse but continuous artifact 

scatter between BEN-029 and BEN-107. Artifacts noted include a 

microblade of dark gray ccs, a biface stem of weathered gray 

ccs, an obsidian blade-like-flake and non-cortical flakes of 

black ccs. 

BEN-107 is located in a partially stabilized sand dune 

between BEN-065 and BEN-029. Flake scatters ranging in density 

from one per meter square to ten per meter square were recorded 

in the active deflation areas. Two retouched flakes, one biface 

tip and non-cortical flakes of obsidian, red-brown ccs, gray ccs, 

white quartz, basalt and brown chalcedony were noted. Continued 

ablation will uncover additional artifacts and possibly intact 

features. 

A previously unrecorded Denbigh Flint Complex lithic scatter 

in a dune blowout at the north end of BEN-053 included five burin 

spalls, a mitten-shaped burin, a side-blade, microblades and 

debitage (Figure 20). 

A charcoal sample was collected from exposed sediments in 

Feature 7, a stone-lined house depression at BEN-053. This site 

is a settlement of 35 house depressions, several cache 
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FIGURE 18. Site BEN-049. Cairns on the rim of the east 
caldera of Twin Calderas. 

FIGURE 19. Site BEN-049. Hunting blind on the east 
caldera of Twin Calderas. 
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FIGURE 20. Site BEN-053. Top: side-blade (gray ccs), 
five burin spalls (gray, blue-gray ccs). Bottom: two 
microblades (blue-gray ccs), blade inset fragment (gray 
ccs), burin (brown ccs) and flake knife (gray ccs). 



depressions and two bone middens on the west end of Kuzitrin 

Lake. The radiocarbon date from Feature 7 is 220 +/- 80 years BP 

(Beta # 13810), corresponding closely with the date from the 

hunting blind on Twin Calderas. Rhizocarpon measurements taken on 

the hunting blind and on the rock-lined houses at BEN-05 3 

corresponded in size to lichens measured on a section of pipe 

laid in 1906 (Calkin, personal communication). The very porous 

basalt is a poor substrate for uniform lichen growth. 

BEN-065 is 115 meters east of BEN-053 and 300 meters west of 

BEN-107. This site consists of 21 stone-lined features and 

depressions (caches and houses) associated with burned bone 

fragments and plain-ware ceramics. 

The sites recorded at the northwest end of Kuzitrin Lake 

represent several different temporal and cultural occupations, 

ranging from a Denbigh Flint Complex assemblage at BEN-05 3 to 

late prehistoric house pits and ceramics at BEN-052. The complex 

of stone features associated with Twin Calderas is probably the 

cumulative result of large cooperative caribou hunting efforts, 

over a long period of time (Part Two, Chapter 6). 

A domed cache pit was recorded on the east side of Sturgeon 

Ridge and has been included as part of BEN-050, the hunting blind 

on the opposite side of the ridge. The Bat (a prominent jagged 

ridge 4.5 kilometers west of Kuzitrin Lake), and a seven 

kilometer-long section of the Kuzitrin River bank south of The 

Bat were surveyed with negative results. The confluence of the 

Koyuk River and Caviar Creek, eight kilometers northeast of 

75 



Kuzitrin Lake was shovel tested (Volume II: Map 5). No sites 

were located. 

Finally, BEN-110, a site of 35 stone features, including 

hunting blinds, cairns, caribou bone-filled caches and upright 

slabs, was recorded at the summit of a flat-topped butte, 18 

kilometers northeast of Kuzitrin Lake (Volume II: Map 5). 

Lava Plateau 

Portions of the shoreline of Imuruk Lake were surveyed on 

July 22, 26 and 27 (Volume II: Map 6). Four prehistoric sites 

and two historic sites were located along the shoreline and one 

prehistoric site was recorded on top of Kettle Dome, located 

three kilometers east of the lake (Table 5). The prehistoric 

sites probably fall within late Kotzebue and/or Historic Inupiat 

times. 

Site BEN-10 3 appears to be the remains of a seasonally 

occupied reindeer herder's camp, on the west shore of Imuruk 

Lake, occupied sometime during the first half of the twentieth 

century. 

BEN-105 has a recent component, as well as a group of stone 

cache pits, cairns and rock rings. No artifacts were associated 

with these features. The later component is the remains of the 

U.S. Geological Survey (USGS) camp used by David Hopkins in the 

late 1940's (Hopkins, personal communication 1986). 

Two isolated hunting blinds, BEN-108 on the northwest side 

of Imuruk Lake and BEN-109 on the south side, likewise have no 
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TABLE 5. ARCHEOLOGICAL SITE SUMMARY: IMURUK LAKE/LAVA LAKE 
SURVEY AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 

S C B SC ST I 

BEN-069 MINING 

BEN-101 X 

BEN-10 3 X1 REINDEER 

BEN-104 X 

BEN-105 X1 X RECENT & 

EARLIER COMP. 

BEN-106 X1 E-3A 

BEN-108 X 

BEN-109 X 

BEN-111 X 

BEN-112 X 

BEN-113 X E-3A 

BEN-116 X 

BEN-118 X 

BEN-119 X 

BEN-120 X 
15 3 1 11 TOTAL 

20 5 75 PERCENT 

SITE TYPE 
13" Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 
IMPACT 
E Erosion 3 Severe A Active 
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associated artifacts. BEN-111 is an extensive complex of single 

upright stone and small cairn alignments on the south shore of 

Imuruk Lake (Figure 21). These are probably game fences 

(inuksuit), functioning to channel caribou over the edge of the 

lava ridge onto the lake terrace three to four meters below. No 

cultural artifacts were found at this site. 

BEN-106, located on the north shore of Imuruk Lake, consists 

of six intact slab-lined rings associated with cut caribou bone, 

ccs flakes and pottery scattered on a submerged shallow shelf 

extending out from the present beach. An intact stone feature, 

possibly a hearth, associated with medium to large mammal bones 

(probably caribou), was found under beach sands, indicating that 

a portion of the site is still above water. 

BEN-101 on Kettle Dome east of the lake, is a cluster of 

stone caches and possibly stone-lined house depressions. 

BEN-031, previously recorded as a single stone cache also has 

several large possible house depressions and tent rings. It is 

located on the west slope of Kettle Dome. BEN-028 is reportedly 

located 0.8 kilometer southwest of BEN-0 31 but could not be 

found. It is possible that BEN-028 is actually BEN-031 because 

it is supposed to consist of five stone-lined pits (Melchior 

1979), a description more closely matching the 1985 survey 

findings in the vicinity of BEN-031. 

Three sites were found on the lava plateau south of Imuruk 

Lake. BEN-104 is a single cairn on the rim of the Lost Jim Cone 

(Part Two Chapter 6; Figure 3 ). No cultural material was 
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associated with the cairn. A group of cairns, hunting blinds and 

upright stone alignments were recorded at BEN-112 on the west 

side of Erich Lake. The cultural context of this site is unknown. 

BEN-113 is located in a partially stable sand dune on the 

northeast side of Erich Lake. Two heavily patinated obsidian 

flakes were found in a blow-out. Despite extensive erosional 

exposure of the sediments at this site, no other artifacts were 

found. One of the flakes was collected for trace element 

analysis. 

The nineteenth century Piitarmiut of the Cape Espenberg area 

hunted caribou on the peninsula west of Salix Bay on Imuruk Lake 

in large, organized drives (Burch 1986a). The caribou were 

driven off the point of the peninsula into the water where 

hunters waited in kayaks (Burch 1986a). It is likely that many 

of the stone features recorded in the lava plateau area as well 

as the kill site on Salix Bay (BEN-106) are related to 

Piitarmiut caribou hunting practices. 

On the western edge of the lava plateau, areas surveyed 

include the shoreline of Lava Lake and adjacent lava flow edges; 

the extreme western reach of the Lost Jim Flow; five kilometers 

along the Kuzitrin River drainage at the south edge of the Lost 

Jim Flow; and sections of the Noxapaga River drainage north of 

the Lost Jim Flow and near the historic townsite of Aurora 

(Volume II: Map 7). These areas were surveyed at the end of the 

field season, from August 18-23 under the direction of crew 

chief, Anne Worthington. 
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Three sites of unknown cultural affiliation were recorded on 

the south side of Lava Lake. BEN-118, BEN-119 and BEN-120 are 

parts of a large complex of upright stone alignments, hunting 

blinds and cairns, placed along the edge of the Lost Jim Lava 

Flow (Figure 22). The attempt to locate BEN-021, Lava Beds 

Cave, was unsuccessful, however a row of cairns (BEN-116) was 

recorded on the edge of the lava flow, just east of the reported 

location of the cave site. 

FIGURE 22. Site BEN-118. Row of cairns along west 
edge of Lost Jim Lava Flow. 

No sites were found along the five kilometer portion of the 

Kuzitrin River drainage surveyed. This area was surveyed because 

it bisects a section of land designated a cemetery/historic site 

selection under ANCSA section 14(h)(1). 
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A six kilometer-long section of the Noxapaga River drainage, 

south (left) bank only, was surveyed with negative results. This 

location is three kilometers north of Lava Lake. The area was 

only very cursorily investigated at the end of the field season, 

and a thorough survey of the relict river terraces as originally 

planned was not conducted. A four kilometer-long portion of the 

Noxapaga River drainage between Aurora Creek and the historic 

townsite of Aurora were also surveyed with negative results. 

Northern Coastal Plain 

The lands adjacent to the shorelines of Whitefish Lake, 

North and South Devil Mountain Lakes and North and South Killeak 

Lakes were surveyed, in addition to Devil Mountain (Volume II: 

Map 8). 

One reindeer herder's campsite (KTZ-059) and one 

prehistoric site (KTZ-045) were recorded on South Killeak Lake 

(Table 6). KTZ-045 consists of two lithic flakes, indicative of 

prehistoric cultural activity in the area and the need for a more 

thorough investigation. KTZ-059 is the locality of a small tent 

camp associated with reindeer/caribou bone and a few tin cans. 

North Killeak Lake is ringed by a succession of three ridge 

swale systems (Part Two, chapter 7). Two prehistoric sites were 

found on the third ridge from the west shore of the lake. 

KTZ-046 is a scatter of one lithic flake and six ceramic sherds 

with no associated features. The ceramic sherds have a plain, 

brushed exterior and are tempered with plant fiber and sand. 
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TABLE 6. ARCHEOLOGICAL SITE SUMMARY: KILLEAK LAKES SURVEY AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 

S C B SC ST I 

KTZ-045 X E-3A 

KTZ-046 X E-l 

KTZ-050 X 

KTZ-059 X1 REINDEER E-1A 
A-2 A 

4 1 2 1 TOTAL 
25 50 25 PERCENT 

SITE TYPE 
£3 Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 
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KTZ-050 is the location of an isolated retouched flake. Ground 

visibility is excellent on the sparcely vegetated ridges which 

were carefully examined for artifacts and features. A more 

intensive survey, perhaps including the densely vegetated 

drainageways of the area is needed in order to locate sites 

associated with these isolated, small artifact scatters. 

Two historic sites (KTZ-047 and KTZ-048), one prehistoric 

site (KTZ-053), and one site consisting of two cairns (KTZ-051), 

were found along the shore of North Devil Mountain Lake (Table 

7). KTZ-053 consists of three house depressions located at the 

outlet of the Kitluk River. A wooden bow piece and six ceramic 

sherds are associated with the subrectangular house pits. The 

pottery is cord impressed on the exterior, grit and 

fibre-tempered and is 8.0 millimeters thick. The house 

depressions are an average depth of 40 centimeters; they are 

roughly four by two meters with a two-meter long entryway 

pointing towards the river (Figure 23). The entryways widen at 

the end into an oval depression. Shovel tests to frozen ground 

at 40 centimeters below surface revealed no evidence of 

structural members in the walls or floors. KTZ-053 is a post 

Western Thule site (probably occupied in Kotzebue times) based 

on house form. 

KTZ-047 is a reindeer-associated camp on the east side of 

North Devil Mountain Lake. There is a large concentration of 

reindeer skulls and bones at this site. A sod house, KTZ-048, is 

located 0.8 kilometer south of KTZ-047. This was a fox hunting 
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TABLE 7. ARCHEOLOGICAL SITE SUMMARY: DEVIL MOUNTAIN AND DEVIL 
MOUNTAIN LAKES SURVEY AREA. 
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SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

KTZ-047 X1 RECENT 
HISTORIC 
INUPIAT 

KTZ-048 X 

KTZ-049 X RECENT & 

EARLIER COMP. 

KTZ-051 X 

KTZ-053 X HISTORIC 
INUPIAT? 

5 2 1 2 TOTAL 
40 20 40 PERCENT 

SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 



camp belonging to James Moses, occupied from the early 19 30's to 

the early 1950's (Gideon Barr,Sr., personal communication 1987). 

A steam point standing at the back wall of the sod foundation was 

used to thaw ground for prospecting on Devil Mountain. Seal oil 

was used to power the steam boiler (Gideon Barr, Sr., personal 

communication 1987) Two cairns or rock piles, probably recent 

Native allotment markers are located on high ridges overlooking 

the lake (KTZ-051). 

FIGURE 23. Site KTZ-053. House depressions (fore
ground), Kitluk River at North Devil Mountain Lake 
outlet (background). 

No sites were found at South Devil Mountain Lake except for 

debris, including a plastic snow machine runner, from a recent 

winter camp. 
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Six prehistoric sites were located on the shore of Whitefish 

Lake (Table 8). Four are located on the north shore within an 

area which has been selected as a cemetery/historic site under 

ANCSA section 14(h)(1). KTZ-052 consists of 47 house depressions 

linearly placed along the first and second ridges paralleling 

the north shore (Figure 24). The shallow house depressions are 

oval, averaging three to four meters long by two meters wide, 

with entrys oriented towards the lake. Several of the houses 

have an extension from the north wall. The house depressions 

are from 30 to 50 centimeters deep. Only one artifact, a bone 

sled runner fragment, was recovered from a test in the center of 

a house. Although numerous shovel tests were excavated, frozen 

ground at depths ranging between 25 and 40 centimeters prevented 

reaching depths to adequately test the site. In a small area, 

some houses appeared to be superposed over earlier structures, 

indicating different temporal occupations. The houses seem 

similar to those recorded by Anderson on the Selawik drainage, 

(Anderson 1977). KTZ-052 may represent a post-Western Thule 

occupation with an emphasis on fishing after a decline in whale 

and caribou availability (Anderson, personal communication 1987). 

KTZ-054 is 1.3 kilometers west of KTZ-052 and consists of 

two house depressions and three cache pits. These house 

depressions are 70 and 120 centimeters deep and both are about 

three by two meters in size. The entryways are oriented towards 

the lake and have an oval depression at the terminus. No 
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TABLE 8. ARCHEOLOGICAL SITE SUMMARY: WHITEFISH LAKE SURVEY 
AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 

S C B SC ST I 

KTZ-052 X KOTZEBUE? E-1A 

KTZ-054 X E-1A 

KTZ-055 X KOTZEBUE? 

KTZ-056 X KOTZEBUE E-3A 

KTZ-057 X E-3A 

KTZ-058 X 

6 5 1 TOTAL 
83 17 PERCENT 

SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion l Slight A Active 

2 Moderate 
3 Severe 
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artifacts were found associated with the site. A small test unit 

excavated into one of the houses revealed a collapsed wooden 

roof at 10 centimeters below the surface. Bone, probably 

caribou, was found 14 centimeters below the surface in the 

entryway terminus of the same house. 

FIGURE 24. Site KTZ-052. Willow growing in house 
depressions, north shore, Whitefish Lake. 

There are 12 house depressions at KTZ-055, located 0.4 

kilometers east of KTZ-052, on the first ridge encircling the 

lake. The pattern of house form is consistent with those at 

KTZ-052. They have entries oriented towards the lake and the 

houses are three to four meters long by two meters wide. No 

artifacts were found at this site, but caribou antler and bone 

were protruding through the vegetation . 

KTZ-056, also on Whitefish Lake, consists of 16 house 
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depressions and five cache pits aligned on a ridge which is 

actively being eroded by the present lake level. Artifacts found 

along the beach and in the eroding 1.5 meter high bank are a 

slate ulu and ivory handle, a bone sled runner fragment, two 

ceramic sherds (plain ware, grit temper, 0.5 and 2.0 centimeters 

thick, the latter probably a lamp fragment) and a gray ccs 

biface. The biface resembles the Intermediate Kotzebue lance 

point, dating to about AD 1550, described by Giddings (1952:44; 

Figure 25). The houses are four by two meters in size. Most of 

the entryways have been eroded away. 

FIGURE 25. Site KTZ-056. Lance point (black ccs). 
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KTZ-057 is located on a shallowly submerged shelf on the 

south shore of Whitefish Lake. It is an extensive scatter of 

cut caribou bones, associated with three bone artifacts and two 

ceramic sherds. The body sherds have a plain exterior, sand 

temper and are dark brown in color. KTZ-057 is completely 

underwater and no intact features could be found on the beach or 

adjacent terrace. KTZ-058 has four possible house depressions 

and three smaller cache pits located on the edge of a terrace 

above a dry meander channel of the Singeakpuk River. The 

depressions are not well defined and no entryways could be 

identified. No artifacts were found on the surface or in the 

subsurface tests. The site's location along a relict channel 

margin, indicates that the site may be early. 

The top of Devil Mountain was designated as KTZ-049. The 

"mountain" is a composite of several volcanic cones on which 

hunting blinds, cairns and upright slabs have been constructed 

(Figure 10). The site commands a view of the entire coastal plain 

and undoubtedly was a landmark and game observation site. 

Humboldt Creek 

One site was found on the survey of five mining claims at 

the south branch headwaters of Humboldt Creek (Volume II: Map 9; 

Figure 26). The survey was conducted from August 11-13 and on 

August 17 and included the miners' access route to the claims, 

following the continental divide from Midnight Mountain. Claims 

91, 92 and 93 are on high rounded, bald ridges of graphitic 
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marble schist, quartz and slate rubble. The vegetation cover is 

sparse in these areas and ground visibility is excellent. No 

shovel tests were excavated. The ground surface of Claims 91 and 

9 3 is undisturbed and little mining and mineral exploration 

appears to have been done. There is a Caterpiller trail about 0.5 

kilometer long and an exploratory trench at the summit of the 

ridge in the center of Claim 92. No cultural material was found 

in this disturbed area or on the ground surface in the vicinity. 

There are cairns of stacked stones marking the claim boundaries 

and smaller rock piles which formerly held wooden posts to mark 

the claims. 

FIGURE 26. South branch headwaters of Humboldt Creek. 
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BEN-117 was recorded at the northeast corner of Claim 91. 

It has a thin scatter of material consisting of pieces of a 

wooden crate and dynamite or flare casings, and a group of five 

stone features. The features are slab enclosed rings, one is 

possibly a house depression. A dense concentration of 

caribou/reindeer bone was found under the vegetation mat inside 

one of the rock rings. No artifacts were found in association. 

There are records of placer mining along Humboldt Creek in 1901 

(Williss, 1986), however the cultural affiliation of the site is 

as yet undetermined. 

The trail preferred by the miners for access to the claims, 

according to a map provided to the 1985 survey, is over an 

existing trail which follows the continental divide north and 

east from Midnight Mountain. No evidence of this trail could be 

seen. However, there is a prominent lowland trail to the east of 

the divide which follows a drainage toward Taylor. A recent map 

provided to the National Park Service by miner Cheryl Tweet Jong, 

shows the preferred access route along this lowland trail, not 

along the continental divide as indicated on the earlier map. 

This lowland trail has not been surveyed. 

A conical cairn of stacked slabs was recorded on the divide 

south of the mining claims. It is 1.7 meters high and 1.34 

meters in basal diameter. The upper two slabs have holes (five 

centimeters in diameter) drilled through them, probably for 

supporting a pole. This cairn may be a USGS continental divide 

marker. 
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Claims 94 and 95 follow the Humboldt Creek drainage east and 

north of the headlands. The claim boundaries are well marked 

with white posts. There is very little mining-related ground 

disturbance in Claim 94 except for an exploratory trench at a 

tributary confluence at the east end of the claim. The alluvial 

gravel deposits and terraces immediately adjacent to the creek 

have been extensively disturbed in Claim 95, apparently prior to 

1948. There is an abandoned cabin and one collapsed out building 

on the claim. A scatter of historic artifacts remaining from the 

original claim owners includes sections of penstock on the east 

bank of the creek, a Fresno shovel and possibly a cold storage 

pit. A brass hydraulic nozzle was found lying on the tailings 

just south of the cabin currently used by the present claim 

owners. Diversion channels have been excavated into the slope 

bordering both sides of the creek in Claim 95. Caterpillar 

trails revegetated with grasses enter the claim area from the 

west and east. The claim was purchased in 1948 from Castleton and 

Keenan Co., by the Tweet family of Taylor who currently conduct 

small scale operations, primarily using pickaxe and panning. No 

cultural material nor bone was found in the disturbed gravels or 

on the adjacent terraces in Claim 95. 

The miners' alternate access trail to Humboldt Creek goes 

from Reindeer Creek to Serpentine Hot Springs and continues east 

toward the claims along the ridges. A portion of this trail, 

from Reindeer Creek to Serpentine Hot Springs, was surveyed on 

June 13 and 14. This trail has caused little subsurface 
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disturbance and the ground is protected by a cover of dense 

tussock tundra vegetation. No cultural sites were found. 

Trail Creek Caves 

BEN-001, the Trail Creek Caves site, was surveyed, mapped 

and tested from July 8-14 (Volume II: Map 10). The limestome 

cliff where the caves are located is south-facing and the cave 

mouth sediments were thawed to bedrock. The site was visited in 

order to address the following concerns regarding the nomination 

of the site to the National Register of Historic Places: 1) 

extent and location of cultural deposits in any of the caves, 2) 

site integrity, 3) research potential, and 4) to obtain a site 

map. 

Thirteen caves, including Caves 2 and 9 excavated by Helge 

Larsen, were located and mapped (Figures 27 and 28). Both caves 2 

and 9 were identified, using the descriptions and photographs 

showing the view from the cave entrances published in Larsen's 

final report (1968). The sediments of Cave 2 have been 

completely removed by the excavation and the cave floor is 

exposed. Cave 9 was partially backfilled and is easily 

identified by Larsen's camp debris outside the entrance. The 

eleven other caves were designated as Caves A through K to avoid 

confusion with Larsen's numerical designations which were 

unavailable. Photographic documentation of the cave entrances as 

well as the view from the each entrance should permit future 
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FIGURE 27. Trail Creek Caves, showing cave locations. View to north. 



Figure removed in the electronic edition in an effort 
to protect sensitive archeological resources. 

BEN-001 

A CAVE 

" DATUM 

30 meters 

FIGURE 28. Trail Creek Caves, schematic map showing cave 
locations 
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identification of the caves. There is a brief physical 

description of the caves below. 

There are depressions left by small test trenches and 

squares excavated at the mouths of several of the caves by Larsen 

and perhaps earlier by David Hopkins. Charles Lucier, who 

excavated Caves 2 and 9 in 1949, remembers testing several of the 

caves, in particular Caves A, E and I. Ledges near the entrances 

of the caves that had been tested previously, characteristically 

have a small pile of bones, including some cut and worked bone 

artifacts, apparently removed from the tested sediments. 

There is no indication of disturbance at the site, however, 

there is evidence that the caves have been explored. A 

flashlight with functioning batteries was found outside one of 

the caves and a small scrap of paper bearing the message, 

"Mammoth cave this ain't" signed by Douglas R. Buckley of Buckley 

Mining, Box 1649, Nome, was found inside Cave F. 

Five of the Caves (A-D and F) were tested in 1985 by 

placing one 1.0 by 1.0 meter square unit at each cave mouth. 

This was considered to be adequate for recovery of the 

information necessary to address the concerns listed above, while 

leaving as much of the site undisturbed as possible. The 

sediments were removed by trowelling, to the maximum depth 

possible, either to frozen ground or to the original cave floor. 

The test unit in Cave F was terminated at 25 centimeters below 

surface because of time constraints. Arbitrary 10 centimeter 

levels were excavated until natural stratigraphy could be 
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discerned and then followed. The sediments excavated were not 

screened. All faunal material was collected within the 

stratigraphic units. The test unit stratigraphic profiles are 

presented in Part Two, Chapter 10. 

No cultural material was recovered in the test units below 

surface level. A bone lance socket fragment with two parallel, 

longitudinally incised lines, of probable Choris affiliation, was 

found on the surface of Cave A (Figure 29). Lucier believes 

he may have dislodged this artifact from its original context 

when he tested the cave (personal communication 1987). 

FIGURE 29. Trail Creek Caves site. Choris lance 
socket fragment from the surface of Cave A. 

A mammoth scapula was recovered from the floor of Cave B, at 

110 to 125 centimeters below the surface. The bone collagen 

fraction has a very young radiocarbon date of 11, 360 +/- 100 

years BP (Beta #13811). A mammoth vertebral process from the 
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same stratigraphic level has a radiocarbon date on bone collagen 

of 14,270 +/- 950 years BP (Beta #20027). Sheep, bison and horse 

are also represented in the cave deposits. A preliminary report 

of the faunal identifications is presented by Dale Vinson in Part 

Two, Chapter 10. The collected faunal material is curated at the 

NPS Alaska Regional Office in Anchorage. 

On a rock ledge west of Cave 9, there is a small mammal 

deadfall trap. It is constructed of 18 loosely piled marble 

slabs and is 1.08 by 1.32 meters in basal diameter and 49 

centimeters high. It has a section of wood, 22 centimeters long 

and 2.5 centimeters in diameter in the center of the trap (Figure 

30) . 

There are a number of small, shallow "fox holes" and 

overhangs in the Trail Creek marble formation which look 

deceptively like caves from a distance. A large cave or overhang 

was seen from the air about one kilometer north of the mapped 

caves. It was not visited but should be investigated at some 

future date. 

The rich faunal assemblage, dating from terminal Pleistocene 

to early Holocene times, that is preserved in the cave sediments 

is of tremendous research potential. Thorough analysis of the 

material may reveal evidence of butchering. The cave sediments 

and faunal assemblage hold significant research potential for 

paleoecological interpretation of the Pleistocene-Holocene 

transition. Palynological analysis of the sediments adhering to 

the mammoth scapula removed from Cave B was conducted by Robert 
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FIGURE 30. Trail Creek caves, deadfall trap west of Cave 9. 
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C. Bright, University of Minnesota, Minneapolis. No pollen 

grains were present in the small sample but this does not 

preclude the recovery of pollen from the cave sediments through a 

larger scale, systematic sampling effort. 

Although no cultural remains were found in the test units, 

the artifact found on the surface of Cave A, thought to be 

dislodged from subsurface context by earlier testing, indicates 

the presence of subsurface material. There is no question that 

the caves have significant archeological and paleoecological 

research potential and that the integrity of the sediments 

remains largely undisturbed. 

Trail Creek Cave Descriptions 

Cave A. This cave is located at the southern end of the 

limestone formation, 20 meters above the cliff base. These 

measurements were taped to a baseline at the base of the cliff. 

The south-facing entrance is 7.4 meters wide and 1.1 meters high. 

The cave is 19 meters long and a small 50 centimeter diameter 

tunnel continues into the bedrock past the back of the cave. The 

orientation of the cave is 220° (magnetic). Inside the cave 

mouth, the cavity widens and in places a person can stand 

stooped. There is a trench at the mouth of the cave, apparently 

excavated by Larsen, with a pile of bones placed beside it. Only 

a few mosses were found growing inside the cave. Vegetation at 

the cave mouth includes Salix spp., Dryas, Saxifraga, Potentilla 

and Epilobium. Access to the cave is good from both above and 
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below the entrance. 

Cave B. This cave is located 13.8 meters above the cliff 

base. There is a small ledge at the cave entrance and a shear 

drop-off below. Access from above and below is very difficult. 

The entrance faces 165° (magnetic) and is 90 centimeters high and 

2.3 meters wide. The cavity is 7.0 meters long with an ice wedge 

at the back blocking further passage. There is a small shallow 

depression, 40 by 40 centimeters, from a previous test excavation 

at the cave mouth. Mosses grow on the cave floor two meters in 

from the entrance. The vegetation on the ledge outside includes 

Salix, Dryopterus, Silene, Mertensia and grasses. 

Cave C. Cave C is located 12 meters above Cave A and 32 

meters above the cliff base. The entrance faces 16 3° (magnetic) 

and is 2.9 meters wide by 66 centimeters high. The cave is 6.0 

meters long with a ceiling height of only 25 centimeters near 

the back. There is a small depression from a previous test at 

the entrance. It appears that massive roof fall discouraged much 

previous testing of this cave. Access is easy from above or 

below. The vegetation is the same as at Cave A with the addition 

of Betula nana. 

Cave D. This cave is 30 meters above the cliff base. 

Access is very difficult from above and below. There is no 

evidence of previous testing. The cave entrance is oriented 140° 

(magnetic) and is 3.6 meters wide and 2.0 meters high. It is 

approximately 13 meters long. At a distance of 5.5 meters into 

the cave, the cavity widens into a room a person can stand in. 
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The floor is covered by large limestone and marble slabs. The 

back of the cave is plugged by an ice wedge. Mosses and 

Chrysosplenum grow 2.5 meters into the cave. 

Cave E. This cave is 87 meters above the cliff base. It is 

3.0 meters high and 4.1 meters wide at the entrance which is 

oriented 80° (magnetic). It is 4.8 meters deep and has a back 

opening oriented 277° (magnetic). There is a wide gently 

sloping shelf outside the cave, where part of Larsen's crew 

camped, using the cave as the kitchen (Lucier, personal 

communication). This cave appears to have been thoroughly 

tested. There are backdirt piles outside the entrance and inside 

the main room of the cave. Tin cans, lantern glass, a wooden 

table and a trowel are scattered on the cave floor. There is a 

pile of bone fragments and a section of sawed bone on a rock 

slab in the center of the cave. Accessibility to the cave is 

excellent. 

Cave F. This cave is 11 meters above the cliff base. 

Access is very difficult. The entrance faces 120° (magnetic) 

and is 1.2 meters high and 3.0 meters wide. It is 9.0 meters 

long and the interior height increases to 2.0 meters. There is 

bone and charcoal scattered on the cave floor. Mosses, cf. 

Chrysosplenum and grass grow near the cave mouth. 

Cave 2. This cave is 41 meters above the cliff base. The 

sediments have been excavated completely by Larsen and support a 

thick growth of Salix on the slope below the mouth. There are 

recent fire hearth remains 4.0 meters inside the cave. 
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Cave 9. This cave is located roughly 150 meters north of 

Cave 2 and is 106 meters above the base of the cliff. It is a 

multi-chambered cave, excavated by Larsen in 1949 and 1950. 

Cave G. This cave is 20 meters east of Cave 9. Its 

entrance is 4.5 meters wide and 3.1 meters high, facing toward 

Cave 9. The floor slopes uphill 5.5 meters to an exit facing 

northeast. The floor at the center of the cave is blocked by 

heavy roof fall. 

Cave H. Cave H is 29 meters upslope, at 318° (magnetic), 

from Cave 9. The entrance faces 144° (magnetic) and is 60 

centimeters high and 2.8 meters wide. It is 2.5 meters long. 

This cave is perched on a ledge behind and above Cave 9. There 

is very little sediment accumulation in the cave and research 

potential is judged to be low. 

Cave I. Cave I is the northernmost cave mapped and is quite 

high relative to the other caves. It is 114 meters above the 

cliff base. The entrance faces 116° (magnetic) and is 1.1 

meters wide and 1.4 meters high. The cave bifurcates into two 

rooms. The western room is 5.4 meters from the cave entrance. 

Water on the floor was frozen and had bone and antler protruding 

from it at the time of the survey. There is a large trench 

previously excavated into the sediments outside the cave 

entrance. The trench is 1.2 meters wide and 1.0 meter deep, 

extending out from the cave mouth for 3.0 meters. Lucier 

excavated this trench in 1949 and found no artifacts (personal 

communication, Figure 9a). However, the backdirt contains many 
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cut bone fragments. The interior of the cave has two distinct 

piles of backdirt, with bone piled nearby. This cave is easily 

reached from the top of the formation. 

Cave J. This cave is located 29 meters above the cliff 

base, in an area enclosed by high rock walls on the north and 

south. The entrance faces 74° (magnetic) and is 1.4 meters high 

by 0.75 meter wide. The floor slopes steeply at a 45° angle and 

is blocked by massive roof fall near the entrance. The cave is 

8.0 meters long. There is no bone associated and no evidence of 

prior testing. 

Cave K. Cave K is located 7.8 meters east of Cave J and is 

a fissure in the rock wall bordering Cave J on the north. The 

south-facing entrance is 3.2 meters high and 0.5 meter wide. It 

is 6.0 meters long. There was ice covering the steeply sloping 

floor at the time of the survey. There are reindeer or caribou 

bone (a mandible, antler and split long bone) at the cave 

entrance. The area near the entrance looks as though it may have 

been previously tested. 

General Overview: Phase Two- Coastal Lands 

One-hundred fifty four previously unknown archeological 

sites were found along the coastal lands of the Preserve. In 

addition, eight known historic Inupiat villages reported by 

Dorothy Jean Ray were located and mapped (1964; Table 2). Two 

areas of high site density were recorded, one in the 13-kilometer 

long area between Lopp Lagoon and Ikpik with 36 sites, and the 
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other on Cape Espenberg where a partial survey documented 76 

sites. The sites are representative of the Denbigh Flint 

complex, Choris, Norton/Near Ipiutak, early Western Thule, late 

Western Thule, Kotzebue and Historic Inupiat cultures. 

/An estimated 4,100 acres were surveyed with 100 percent 

coverage of about 3,700 acres. As expected, erosion is a major 

impact on coastal sites with complete loss of most Historic 

Inupiat villages on coastal front ridges within 100 years 

(Figure 31). Thus far, looting is only a minor threat to coastal 

sites. Ten sites, or five percent of the total known sites, were 

damaged by vandalism at the time of the survey. 

FIGURE 31. Site KTZ-150. Erosion of coastal front 
ridge on the barrier bar northeast of Shishmaref, D. 
Vinson and K. Ningeulook. 
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The results of the coastal survey are summarized below, 

with sites grouped according to survey areas defined in Figure 2, 

moving from west to east. The spelling of Inupiat place names 

follows Ray (1964) and deviates somewhat from the spellings as 

they occur on the USGS quadrangle maps. Refer to Volume II for 

detailed site descriptions and maps. 

Ikpik 

The 13-kilometer-long stretch of coast between Mitletavik on 

the northeast end of Lopp Lagoon and Ikpik on the southwest end 

of Ikpik Lagoon was surveyed between June 18 and July 1, 1987 

(Volume II: Map 11). A strip about 500 meters wide from the 

beach to the tundra-backed coastal bluffs was covered. In this 

area, the most active agent of erosion is wind deflation, 

impacting sites on the sparsely vegetated dunes along the tundra 

bluff edge. The 35 sites recorded are predominately located in 

the dunes on the tundra bluff edge, with only a few located on 

the relict beach ridge below the bluff (Table 9). 

Eight villages with two to seven house depressions and 

several associated caches were recorded. All the villages 

tentatively date between the Western Thule and Historic Inupiat 

culture periods. All but one are located on the six meter-high 

bluff overlooking the coast and are characteristically located 

along the channels of relict thaw lake drainages. The dunes 

bordering these drainages support a thick growth of Elymus 

arenarius (lymegrass or wild rye) which shows a distinct intense 
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TABLE 9. ARCHEOLOGICAL SITE SUMMARY: IKPIK SURVEY AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

TEL-015* X HISTORIC E-2A 
INUPIAT L 

TEL-052* X REINDEER E-2A 
CORRAL 

TEL-080 X2 

TEL-081 X E-3A 

TEL-082 X NORTON? E-3A 

TEL-083 X2 

TEL-084 X A-3A 

TEL-085 X E-2A 

TEL-086 X LATE KOTZ. 

TEL-087 X 

TEL-088 X HISTORIC E-3A 
INUPIAT? A-1A 

TEL-089 X E-3A 

TEL-090 X E-2A 
A-2A 
L-l 

TEL-091 X1 RECENT & E-2A 
EARLIER COMP. 

TEL-092 X2 

TEL-093 X E-3A 

TEL-094 X2 

TEL-095 X KOTZEBUE? E-2A 

TEL-096 X L-2A 
A-1A 

TEL-097 X2 E-2A 



TABLE 9. ARCHEOLOGICAL SITE SUMMARY: IKPIK SURVEY AREA 
(continued). 

SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

TEL-098 X HISTORIC 
INUPIAT 

TEL-099 X LATE 

KOTZEBUE? 

TEL-100 X2 E-2A 

TEL-101 X2 E-3A 

TEL-102 X E-2A 

TEL-103 X E-3A 

TEL-104 X KOTZEBUE,LATE E-2A 
WESTERN THULE A-1A 

TEL-105 X LATE LOTZEBUE E-1A 

A-1A 

TEL-106 X E-EA 

TEL-107 X E-3A 

TEL-108 X? E-3A 

TEL-109 X2 E-3A 

TEL-110 X2 E-1A 

TEL-111 X2 E-2A 

TEL-112 X1? 

35 11 2,10 7 2 3 TOTAL 
31 7,29 20 7 9 PERCENT 
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FIGURE 32a. Site TEL-086. View from Chukchi shore. 
Site on mainland coastal bluffs (background). House 
depressions show as dark areas. Site TEL—083 on lower 
ridge in midground. 

ill 

SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 

* Site recorded by BIA ANCSA office. 



pink pattern on the false color infrared aerial photography 

(1:60,000 scale; Jordan, unpublished data 1986). 

TEL-086 is a village of six deep house depressions, a 

possible kazgi and six cache pits (Figure 32a and 32b). A single 

radiocarbon date from charcoal under the roof fall of one of the 

houses is 220 +/- 70 years BP (Beta #17954). This places the 

occupation within late Kotzebue times. The house depressions 

are rectangular, with single to multi-roomed plans. The rooms 

are an average of 4.0 by 5.0 meters and 0.5 to 1.0 meter deep. 

Associated ceramics are thick black body sherds with coarse sand 

temper and a rough surface texture. Whale and walrus bone are 

present and indicate a maritime-based economy. 

TEL-098 is an Historic Inupiat village of five large houses 

and 12 cache depressions. Historic period artifacts such as an 
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FIGURE 32b. Site TEL-086. Feature 16, possible kazgi. 



iron gun barrel, iron sled runners, stove parts and enamelware 

are scattered on the site surface. The plank and beam house 

structures are partially exposed (Figure 33). 

FIGURE 33. Site TEL-098. House Feature 14. Chukchi 
Sea in background. 

TEL—104 is a settlement of seven houses, 18 caches and three 

wood-lined seal poke caches. Three charcoal samples from the 

same test unit in one of the houses were 590 +/- 80 years BP 

(Beta #17954), 250 +/- 70 years BP (Beta # 20029) and 100 +/- 70 

years BP (Beta # 17955). The discrepancy between the dates may 

be due to small sample size and disturbance of sediments above 

the house floor, which was not reached due to frozen ground. 

Contamination from sea mammal oil may also be influencing the 
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radiocarbon dates. The house plan resembles Western Thule 

houses excavated at Cape Krusenstern, having a rectangular main 

room connected by a long entry tunnel to a storm shed, with one 

or more side rooms connected to the entryway (Giddings and 

Anderson 1986). Whale bone and wooden structural members are 

visible in some of the house walls. A late Western Thule 

occupation would correspond with the date of 590 years BP. The 

ceramic sherds found are from a flat, circular "plate" (lamp?, 

estimated diameter 38 centimeters) with feather temper and from a 

grit-tempered vessel decorated with shallow parallel grooves. 

The varied and widespread features may represent multi-component 

occupancy. 

TEL—105 has seven many-roomed house depressions and 15 

associated caches and seal poke caches. Charcoal collected from 

a test in one of the houses was dated to 290 +/- 60 years BP 

(Beta # 17953) placing it within the late Kotzebue period. 

Surface faunal material include whale and seal bone. 

TEL-087, TEL-09 3, TEL-096 and TEL-099 are small settlements 

of two to four houses, probably representing Western Thule to 

Historic Inupiat occupations. Cultural affiliations are 

tentatively established from house form, ceramic types and other 

associated artifacts. TEL-096 is the only village damaged by pot 

hunters' diggings. TEL-108 is probably an eroded village with 

one possible house depression and four caches remaining. 

TEL-015 is the late Historic Inupiat village Ikpik, which 

was not recorded because of its location on an approved Native 
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allotment for which survey permission was denied. This site was 

mapped in 1987 by BIA, ANCSA Office personnel (Dale Slaughter, 

personal communication). 

Seven burial sites were found in the dunes capping the 

bluffs overlooking the coast. The burials appear to have been 

surface or near surface, with human bone currently scattered in 

the vicinity of the original burial. Four are single burials 

with human bone and wood from the burial box or plank liner 

scattered diffusely (TEL-084, TEL-089, TEL-106 and TEL-107). 

There are no artifacts associated with any of the burials and 

cultural affiliation is unknown. There are three large burial 

sites containing from three to 12 burials. TEL-088 contains three 

plank-lined burials exposed by dunal deflation. Associated 

artifacts are a clay bowl lamp and two ivory sled runners similar 

to runners from St. Lawrence Island (Nelson 1899:208). The 

pottery is decorated with parallel rows of short horizontal 

grooves as described by Oswalt from late sites on the Seward 

Peninsula (1953; Figure 38). TEL-090 is the largest grave site, 

containing 12 burials. The burials are plank-lined and marked 

with whale bone and whale rib arches. A plain body sherd was the 

only associated artifact. TEL-10 3 is a large site containing 

five scattered burials. Associated ceramics have an undecorated 

rim with a flat, wedge-shaped lip and crushed gravel temper. 

TEL-091 is a recent and historic period sealing camp. A 

pegged seal skin drying frame is still in situ on the ground 

surface. Artifacts include carved wooden kayak parts, a bone 
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snow knife, enamelware and modern debris. 

Ten sites are isolated groups of up to four cache 

depressions and wooden cache structures associated with oil-

soaked and cemented sand (TEL-080, TEL-083, TEL-092, TEL-094, 

TEL-097, TEL-100, TEL-101, TEL-109, TEL-110 and TEL-111). The 

caches are dug into the dune sediments along the tundra bluff 

edge. They are round, oval, rectangular or square and are 

sometimes associated with walrus and seal bone. Several of the 

caches are constructed of driftwood pole platforms encased in 

oil-cemented sand. The cemented sand seems impervious to 

weathering and preserves the integrity of many of the structures 

(Figures 34 and 35). These caches are eroding from the north-

facing edge of the dunes along the bluff edge. 

Two artifact scatters were found in the Ikpik survey area. 

TEL-082 is a sparse scatter eroded from a buried organic layer 55 

centimeters below the present surface of the dunes along the 

tundra bluff edge. A ground slate knife and a Norton-like end-

blade were collected (Figures 36a and 36b). The second scatter, 

TEL-085, consists of two carved wooden kayak frame parts, a 

possible ivory cord fastener, and ceramic sherds from a single 

vessel with a smooth exterior and coarse sand temper. 

Finally, three isolated artifacts were recorded: 1) TEL-

081, a whetstone, 2) TEL-095, a bone arrow point similar to 

Intermediate Kotzebue period points (Giddings 1952:Plate 

XXXVII:4; Figure 37) and 3) TEL-102, a wooden ice pick shaft. 

The sites recorded in the Ikpik area represent permanent 
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coastal villages with a maritime-based subsistence economy 

supplemented with some land mammal hunting. Seasonal camps where 

sea mammal oil and meat were cached were also recorded. The 

location of sites, well inland from the coast on the mainland 

bluff edge, suggests the potential for early sites to be present, 

uneroded. The Ikpik area is a unique study area in that it has 

several villages close in geographic and cultural proximity with 

high potential to address questions of culture change, 

particularly within the Northern Maritime tradition. 

FIGURE 34. Site TEL-101. Eroded cache structure 
outlined in oil-cemented sand (Feature 2). 
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FIGURE 35. Site TEL-104. Pillar of oil-cemented sand. 

FIGURE 36a. Site TEL-082. Ground slate knife. 
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FIGURE 36b. Site TEL-082. End-blade inset (black ccs). 

FIGURE 37. Site TEL-095. Bone arrow point (field 
photo). 
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Trout Creek/Arctic Lagoon 

This small area was surveyed when a helicopter became 

available from September 8 through 10. Five sites were found by 

low altitude (60 meter) aerial reconnaissance (Table 10). This 

was the only section surveyed between Shishmaref and Ikpik 

(Volume II : Map 12). 

SHF-019 and SHF-020 are seasonal activity sites, probably 

related to fish, waterfowl and sea mammal procurement. They are 

located on opposite points of land bracketting the Kugrupaga 

Inlet opening. SHF-019 at the mouth of Trout Creek is 

significant because of the presence of a stratified midden 

deposit in addition to at least 17 shallow cache depressions. 

The midden has been badly damaged by several large potholes 

exposing three organic lenses bearing cultural material. Bird, 

caribou, seal and whale bone fragments were noted in the backdirt 

piles. Artifacts found include a pumice abrader, a fossil bone 

adze, cobble tools and plain, coarse sand temper ceramic sherds. 

One sherd has shallow parallel grooves in the exterior surface. 

The depressions are rectangular and square, ranging in size from 

one meter square to two meters on a side. SHF-020 has four 

rectangular depressions averaging 1.0 by 1.5 meters in size with 

no associated artifacts. 

SHF-021 and SHF-022 are small settlements eroding along the 

lagoon-side of the barrier bar, southwest of the Sinyasut shelter 

cabin (SHF-001). SHF-022 is a late Historic Inupiat period 

settlement with one intact sod house foundation and three house 
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TABLE 10. ARCHEOLOGICAL SITE SUMMARY: TROUT CREEK/ARCTIC LAGOON 
SURVEY AREA. 

121 

SITE # SITE TYPE AFFILIATION IMPACT 

S C B SC ST I 

SHF-001 SHELTER CABIN 

SHF-019 X2 MIDDEN, E-2A 
MULTI-COMP. L-3A 

SHF-020 X2 

SHF-021 X HISTORIC E-3A 
INUPIAT, LATE 
KOTXEBUE? 

SHF-022 X HISTORIC E-3A 
INUPIAT L-l 

5 2 2 TOTAL 
40 40 PERCENT 

SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 



remnants along the lagoon shore. A very large wooden cache 

filled with oil-cemented sand has slumped from the dune onto the 

beach. This is probably the village, Sinyasut, with four houses 

occupied in 1892 (Ray 1964:81). Four elevated plank-box graves 

are near SHF-022 and five similar graves are just north of SHF-

021. 

SHF-021 is an eroding village, dating somewhat earlier in 

time than SHF-022, lacking contact period artifacts and having 

less well-defined features. Whale and seal bone are associated 

with the eroding feature floors. A ceramic rim present has a 

wedge-shaped fluted lip and sand temper. A ceramic ware decorated 

with horizontal rows of parallel, shallow grooves is also 

associated (Figure 38). An eroded adult and infant burial lies 

along the beach below the site. 

FIGURE 38. Site SHF-021. Sherd with horizontal 
series of parallel grooves. 
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Shishmaref Inlet 

Portions of the 42 kilometer-long barrier bar between the 

Preserve boundary northeast of Shishmaref and Kividluk were 

surveyed from July 3 through 10. (Volume II: Maps 13 and 14). 

Twenty-seven sites were recorded; most concentrated on the 

section of the barrier bar opposite Cowpack Inlet (Table 11). 

Two additional sites were found in September when the mainland 

lagoon shore was flown with a helicopter. Nine small habitation 

sites with one to three house depressions and one major, 

multicomponent village at Kividluk were mapped (KTZ-009, KTZ-066, 

KTZ-068, SHF-025, SHF-027, SHF-036, SHF-038, SHF-040, SHF-042 and 

SHF-043). These sites probably range from Western Thule to 

Historic Inupiat occupations, the majority assignable to the 

latter period. Three of the settlements, including Kividluk (KTZ-

009) are severly impacted by coastal erosion. None of the sites 

have been damaged by relic collectors. 

Seven houses and a kazgi were occupied at Kividluk in 1892 

(Ray 1964:82). Three other localities at the site include a 

group of nine house depressions, another group of 11 houses and 

an abandoned sod house. A fourth locality of several house 

depressions was found in September of 1987 near the location of 

the shelter cabin, about one kilometer southwest of Kividluk 

(Jordan and Mason, personal communication). This last locality 

has not been documented. I believe that the late Historic 

Inupiat period occupation in 1892 is the site locus nearly 
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TABLE 11. ARCHEOLOGICAL SITE SUMMARY: SHISHMAREF INLET/ 
SINGEAKPUK RIVER SURVEY AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

KTZ-009 X MULTI-COMP. E-3A 
HIST.INUPIAT, 
KOTZEBUE 

KTZ-066 X HISTORIC E-2A 
INUPIAT 

KTZ-067 X2 E-2A 

KTZ-068 X HISTORIC 
INUPIAT-
KOTZEBUE 

KTZ-150 X2 HISTORIC E-3A 

INUPIAT 

KTZ-151 X E-1A 

KTZ-152 X2 

SHF-011 X HISTORIC E-1A 
INUPIAT, 
REINDEER 
CORRAL 

SHF-018 X HISTORIC E-2A 

INUPIAT 

SHF-023 X E-2A 

SHF-024 X2 

SHF-025 X HISTORIC E-1A 
INUPIAT, 
KOTZEBUE? 

SHF-026 X2 

SHF-027 X RECENT E-2A 
HIST.INUPIAT, 
KOTZEBUE? 

SHF-028 X2 HIST. INUPIAT E-3A 
MULTI-COMP. 
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TABLE 11. ARCHEOLOGICAL SITE SUMMARY: SHISHMAREF INLET/ 
SINGEAKPUK RIVER SURVEY AREA (continued). 
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SITE # SITE TYPE AFFILIATION IMPACT 

S C B SC ST I 

SHF-029 X E-1A 

SHF-030 X E-2A 

SHF-0 31 X2 

SHF-0 32 X HISTORIC A-1A 

INUPIAT? 

SHF-0 34 X 2 A-1A 

SHF-0 35 X2 A-1A 

SHF-0 36 X HIST.INUPIAT- E-1A 

LATE KOTZ. 

SHF-0 37 X 

SHF-0 38 X HISTORIC E-2A 

INUPIAT? 

SHF-0 39 X 

SHF-040 X? 

SHF-041 X HISTORIC 
INUPIAT? 

SHF-042 X HIST.INUPIAT- E-3A 
KOTZEBUE? 

SHF-043 X E-1A 
29 11 9 7 2 TOTAL 

38 31 24 6 PERCENT 



SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 
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completely eroded away on the coastal front ridge (Figures 39a 

and 39b). Gideon Barr, Sr. of Shishmaref lived at Kividluk as a 

child in 1918 and remembered that the houses had eroded after 

site abandonment (personal communication, 1987). A radiocarbon 

date on charcoal removed from one of the features at this 

locality is 170 +/- 70 years BP (Beta # 17973). Three intact 

house depressions, one with a standing doorway arch of ship 

parts, are situated just behind the eroding coastal beach ridge. 

The locality at Kividluk with 11 house depressions is also 

eroding along the coastal front ridge (Figure 40). Charcoal from 

one of the eroding feature floors has a radiocarbon date of 290 

+/- 70 years BP (Beta # 17958). An antler arrow point collected 

from this locality is very similar to types excavated at the 

Intermediate Kotzebue site dated AD 1550 (Giddings 1952:Plate 

XXXVTI-6, 7; Figure 41) This occupation at Kividluk may be 

contemporary with an Intermediate Kotzebue period settlement on 

Whitefish Lake (KTZ-056), 16 kilometers directly south of 

Kividluk. These sites could provide important information about 

inland and coastal resource use patterns. 

127 



FIGURE 39a. Site KTZ-009, Kividluk. Locality A 
eroding along the Chukchi coast. 

FIGURE 39b. Site KTZ-009, Kividluk. Eroding feature 
floor at Locality A with J. Jordan. 
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Figure removed in the electronic edition in an effort 
to protect sensitive archeological resources. 
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FIGURE 41. Site KTZ-009, Kividluk. Bone arrow point. 

Kividluk holds significant research potential for the 

application of the anthropological technique known as 

"upstreaming" which may be useful as a tool to allow 

archeologists to more reliably employ ethnographic analogy (Burch 

1986b). Using this technique, one works back in time from a late 

nineteenth settlement with oral histories collected from former 

occupants, to progressively earlier sites, closely analysing 

similarities and differences in settlement patterns and artifact 

assemblages. 

Four of the other habitation sites recorded in the 

Shishmaref Lagoon Area are single sod houses associated with 

caches and burials (KTZ-066, KTZ-068, SHF-025, SHF-027 and SHF-

038; Figures 42 and 43). These are late Historic Inupiat period 
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occupations, some probably associated with early twentieth 

century reindeer herding. 

There are four additional habitations with one to two 

houses. These probably date to earlier periods, (Western Thule 

to Kotzebue) based on house styles and lack of contact period 

artifacts. These sites are SHF-0 36, SHF-040, SHF-042 and SHF-

043 (Figure 44). 

FIGURE 42. Site SHF-025. Sod house frame. 
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Figure removed in the electronic edition in an effort 
to protect sensitive archeological resources. 
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FIGURE 43. Site SHF-025. Site plan map. 
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Twelve of the sites recorded in this survey area are 

isolated groups of from three to 34 cache depressions of unknown 

cultural affiliation (KTZ-067, KTZ-150, KTZ-152, SHF-018, SHF-

024, SHF-026, SHF-028, SHF-031, SHF-034, SHF-035, SHF-039 and 

SHF-041). The caches are associated with oil-cemented sand, 

sometimes with driftwood pole covers and side walls. Some have 

been recently used and others appear to be much older. The caches 

at KTZ-150 may be the remnants of an eroded village located on 

the coastal front ridge (Figure 30). Several other isolated 

caches were noted on the survey but have not been recorded. 

These caches were the localities of seasonal procurement and 

storage of sea mammal resources. 

Ennaghruk, SHF-011, was a spring sealing camp (Ray 1964:82) 

and is also the site of a reindeer corral constructed by the 

Shishmaref Reindeer Association in 1928. The corral was 

dismantled in 19 32 and rebuilt at the mouth of the Serpentine 

River (Williss 1986:97). Five oval cache depressions and one 

surface grave were recorded at this site. 

Sites SHF-023, SHF-030, SHF-032 and KTZ-151 are burial sites 

with one to four graves each. The graves are plank-lined and are 

surface or near surface burials with the contents now scattered 

widely. One site, marked by a standing wooden cross, is a 

twentieth century burial. The others, though not associated with 

artifacts, appear to be earlier. 
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Figure removed in the electronic edition in an effort 
to protect sensitive archeological resources. 
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FIGURE 44. Site SHF-043. Site plan map. 
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Finally, SHF-029 is the location of an isolated ceramic 

sherd from the basal portion of a vessel with crushed gravel 

temper and a roughened exterior surface. SHF-037 is the site of a 

single bone arrow point with one lateral barb and an acute basal 

tang. 

SHF-009 and SHF-010 (shown on Map 13, Volume II) are late 

nineteenth century sites reported by Dorothy Jean Ray (1964) 

located outside of the Preserve boundary and not documented by 

the survey. 

Kitluk River 

This area includes the coastal bluff bordering the north 

shore of Seward Peninsula, between the north end of Shishmaref 

Inlet at Singyuk and the beginning of the prograding ridge 

sequence which forms Cape Espenberg (Volume II: Map 15). The 

survey was conducted from July 11 through 16. The area is 24 

kilometers long and is characterized by about five-meter high 

bluffs backed by polygonal patterned tundra and capped by eolian 

sand deposits (Figure 45). Thermokarst lake drainages form three 

prominent channels emptying into the Chukchi Sea. The two major 

river mouths in this area are the Kalik and Kitluk Rivers, the 

latter draining the Devil Mountain Lake maars. Nine sites were 

recorded in this survey area (Table 12). 
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TABLE 12. ARCHEOLOGICAL SITE SUMMARY: KITLUK RIVER SURVEY AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

KTZ-010 X HIST.INUPIAT E-3A 

& EARLIER 

KTZ-145 X HIST.INUPIAT E-3A 

KTZ-146 X2 E-3A 

KTZ-147 X2 E-3A 
KTZ-148 X MULTI-COMP. E-3A 

HIST.INUPIAT-
LATE WESTERN 
THULE 

KTZ-149 X HISTORIC E-3A 
INUPIAT & 
KOTZEBUE? 

KTZ-153 X E-3A 

KTZ-155 X HIST.INUPIAT E-3A 
& EARLIER A-2A 

KTZ-156 X E-1A 

9 5 2 1 1 TOTAL 
56 22 11 11 PERCENT 

SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 
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FIGURE 45. Chukchi coast east of the Kitluk river. 

Five large Historic Inupiat period villages, all moderately 

to severely impacted by erosion were found within this survey 

area (KTZ-010, KTZ-154, KTZ-148, KTZ-149 and KTZ-155). None of 

the sites have been disturbed by potting. Three of these 

settlements appear to have more than one cultural component based 

on differing house forms present. A sixth eroded village has 

recently been exposed by shifting sand deposits banking the bluff 

edge, at the channel outlet about one kilometer east of KTZ-145 

(Jordan and Mason, personal communication 1987). 

KTZ-010 is one candidate for the location of the late 

nineteenth century settlement, Singyuk (Ray 1964:82). Singyuk 

reportedly had one or two houses and had ancient house 

depressions (p.82). The site recorded at KTZ-010 has two 
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standing cabins, three sod house foundations and four to five 

large house depressions (Figure 46). Artifacts noted in the 

house structures eroding along Shishmaref Inlet date to the early 

twentieth century. KTZ-155 is probably the actual site of 

Singyuk, located just 500 meters south of KTZ-010. There are six 

house depressions, five cache depressions and at least one 

possible house depression, much older than the others. Log and 

plank structural members are exposed in several of the houses. 

The only contact period artifacts noted in direct association 

with the houses were iron nails. KTZ-156 is the site of two 

surface burials on the tundra bluff above the settlement. 

KTZ-145 is an eroded village consisting of five house floors 

and at least two cache floors exposed in the eroding dune face 

(Figure 47). Only one partial feature depression remains on the 

knife-backed dune capping the bluff. The plank-lined house 

floors and whale, seal and caribou bone indicate that this was a 

permanent village with a sea-mammal based economy supplemented by 

land mammal hunting. A blue trade bead and a small piece of 

copper sheeting (imported) place this site within the Historic 

Inupiat period (Figure 48). Ceramics found at KTZ-145 have a 

wedge-shaped rim with a lip fluted by oblique grooves along the 

outer edge (Figure 49). The exterior surface has horizontal 

rows of deep, irregular impressions, possibly paddled. The paste 

has large angular grit and fiber temper. A notched pebble net 

sinker was found on the ground surface 77 meters north of KTZ-

145. It's relationship with the site is unknown. 
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Figure removed in the electronic edition in an effort 
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FIGURE 46. Site KTZ-010. Site plan map. 
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FIGURE 47. Site KTZ-145. Site plan map. 

140 



FIGURE 48. Site KTZ-145. Slate ulu, copper fragment, 
blue glass bead (1.4 cm diameter) and notched pebble 
(found 77 meters from site features). 

FIGURE 49. Site KTZ-145. Rim sherd. 
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KTZ-148 is a multicomponent village site at the beginning or 

west end of the Espenberg beach ridge series. One area within 

this site has been nearly completely removed by erosion along the 

face of the coastal ridge adjacent to a drainage channel. Five 

feature floors with matted lenses of wood fragments, charcoal and 

bone are the only remains of the site. Sand accumulation at the 

base of the ridge probably obscures associated, eroded artifacts. 

A second locality, along the channel bank inland from the sea 

coast has six house depressions, some similar in form to Western 

Thule houses. This is a large area containing several discrete 

artifact scatters representing a number of seperate occupations 

from at least as early as Western Thule to recent times. 

Charcoal collected from a feature eroding along the channel bank 

has a radiocarbon age of 430 +/- 80 years BP (Beta # 17959) and 

is possibly late Western Thule in affiliation. 

KTZ-149 is the location of Ullugsaun, an early twentieth 

century winter village occupied by reindeer herders (Gideon Barr, 

Sr., personal communication 1987; Koutsky 1981:1:17). There are 

six sod house ruins remaining from this occupation. Thirteen 

eroding features on the east end of this linearly extensive site 

are earlier, probably nineteenth century, based on ceramics 

recovered. KTZ-149 was a spring and fall seal netting site 

(Gideon Barr, Sr., personal communication 1987). 

KTZ-153 is the site where an isolated ground slate knife was 

collected and given to the archeology team by another researcher 

in the Preserve. The site was not visited by the survey team. 
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It is possibly the location of the nineteenth century village, 

Ikpizaaq and cemetery, Sinik (Koutsky 1981:1:17). 

Two final sites recorded are isolated wooden structures 

eroding from the face of the coastal ridge (KTZ-146 and KTZ-147). 

The structures are probably the remains of subterranean caches 

used seasonally to store sea mammal products. 

Cape Espenberg 

Approximately 1,400 acres were surveyed in three segments of 

Cape Espenberg, resulting in the recording of 76 sites 

assignable to the Denbigh Flint Complex, Choris, Norton, Western 

Thule, Kotzebue and Historic Inupiat period occupations (Volume 

II: Map 16). Site types recorded include 13 villages, 52 

artifact scatters, two burials, one cache, seven isolated 

artifacts and an early twentieth century reindeer corral. The 

survey was conducted from July 23 - August 1 and from August 11-

17. Roughly 20 percent of the Cape was surveyed, and assuming 

similar site densities in the unsurveyed portions, over 300 

additional sites may be present. 

The sections of the Cape surveyed are 1) a 240 acre-section 

adjacent to the west bank of the Espenberg River (Segment B after 

Mason Part Two, Chapter 9), 2) approximately 560 acres between 

the east river bank and a prominent curved channel (Segment C) 

and 3) 640 acres on the eastern tip of the Cape (Segment E). The 

sites found are summarized below according to the section 

surveyed. The data recovered supports a beach ridge chronology 
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with the earliest sites corresponding to the oldest or 

inlandmost ridges. This relative dating technique fails in 

locations along channel margins crosscutting the ridge sequences, 

where more recent encampments are located on older ridges. A 

majority of the sites are impacted by erosion along channel 

margins and by wind deflation. At the time of the survey, only 

three sites had been damaged by pot hunting. 

Mason has identified 14 ridges in Segment B, immediately 

west of the Espenberg River (Part Two Chapter 9). The ridges 

inland from the first and second coastal ridges are low and 

vegetated with scattered blowouts. These ridges are built up by 

sand accumulation and attain greater elevations along the 

Espenberg River bank. The majority of the sites recorded in this 

section were within 600 meters of the river channel. Fifteen 

sites were documented, including four villages of nine to 22 

houses, eight artifact scatters, a group of cache depressions and 

one isolated artifact (Table 13A). 

KTZ-111 is a village of 22 house depressions, 27 cache pits 

and three surface graves located on the second and third ridges 

inland from the sea (Figure 50). The variety of house types and 

the apparent superposition of some indicates a multicomponent 

occupancy possibly from Western Thule through the Historic 

Inupiat period. A ceramic ware associated with one of the houses 

has a waffle-stamped exterior surface with rows of deep 

rectangular impressions measuring 0.6 by 0.3 centimeters and 0.2 

centimeters deep (Figure 51). This type of pottery is known from 
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TABLE 13A. ARCHEOLOGICAL SITE SUMMARY: CAPE ESPENBERG B COMPLEX 
SURVEY AREA. 
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SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

KTZ-111 X HIST.INUPIAT- E-2A 
KOTZEBUE? L-3A 

KTZ-131 X KOTZEBUE-LATE E-2A 

WEST.THULE? L-3A 

KTZ-132 X E-2A 

KTZ-13 3 X NORTON? E-2A 
A-3 A 

KTZ-134 X E-3A 

A-3 A 

KTZ-135 X E-2A 

KTZ-136 X E-3A 

KTZ-137 X E-3A 

KTZ-138 X HIST.INUPIAT-

KOTZEBUE? 

KTZ-139 X E-2A 

KTZ-140 X HIST.INUPIAT 

KTZ-141 X E-3A 

KTZ-142 X E-1A 

KTZ-14 3 X DENBIGH? E-1A 

KTZ-144 X E-1A 

15 6 8 1 TOTAL 
40 53 7 PERCENT 



FIGURE 51. Site KTZ-111. Ceramic Sherd with waffle 
stamped surface treatment. 
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SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 



late sites on Cape Krusenstern (Anderson, personal communication 

1986). KTZ-111 is undergoing steady destruction by erosion 

along the river channel and by pot hunting concentrated in the 

features along the channel. 

KTZ-131 consists of 10 to 13 house depressions and two cache 

depressions located on the fourth ridge inland from the coast and 

along the river channel (Figure 52). This site is also seriously 

damaged by potting and by erosion at the bank edge. The house 

forms are diverse and may represent more than one occupation. 

The outline of one of the houses resembles Western Thule houses 

excavated at Cape Krusenstern (Giddings and Anderson 1986). No 

contact period artifacts were found. 

KTZ-138 is a village of 15 houses located on the second 

ridge in from the coast and is protected from erosion by the high 

coastal front ridge. The houses have a large subrectangular main 

room connected to a storm shed by a long entry tunnel. There are 

one to two axillary rooms connected to the entry passage. The 

site is probably late Kotzebue period or Historic Inupiat period 

judging from the condition of the houses and from the waffle-

stamped pottery associated. 

KTZ-140 is a late Historic Inupiat village of nine sod 

houses located just south of the Goodhope reindeer corral along 

the river bank on the inlandmost ridge. This site was occupied at 

the turn of the century by Gideon Barr's father and uncles 

(Gideon Barr,Sr., personal communication 1987). A standing cabin 

on stilts adjacent to the site was occupied until 1947. 
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The possible remains of an eroded settlement are located on 

the sixth ridge inland and along the left river bank at KTZ-137. 

Two possible house remains and one cache were noted. Ceramic rim 

sherds found at KTZ-137 have a thickened, everted and fluted lip 

with finger-trailed impressions on the vessel surface below the 

lip (Figure 53). KTZ-136 consists of a house depression and six 

cache depressions on the fifth ridge at the eroding left bank 

edge. Associated pottery has a plain surface, possibly with 

faint cord impressions, coarse grit and feather temper and a 

wall thickness of 1.0 to 1.5 centimeters. 

FIGURE 53. Site KTZ-137. Ceramics with finger-trailed 
surface impressions. 
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Three lithic artifact scatters were recorded on the 14th 

and oldest ridge relative to the present shore. KTZ-141 is a 

small lithic reduction site with gray and red ccs retouch flakes. 

A discoidal scraper of andesite with bifacial lateral edge 

retouch is located near the flake scatter. KTZ-142 is a diffuse 

and sparse scatter of non-cortical lithic flakes associated with 

the remains of a hearth. KTZ-143 is possibly of Choris 

affiliation and consists of a flake knife, a burinated flake and 

a large non-cortical flake. 

Five additional artifact scatters were found on ridges B-4 

through B-10 (KTZ-132, KTZ-133, KTZ-134, KTZ-135, and KTZ-144). 

KTZ-13 3, on ridge B-9, contains check-stamped ceramic sherds, 

two end-blade bases and retouch flakes (Figure 54). The check 

stamps are rectangular, 4.0 by 2.4 millimeters in size, and about 

0.5 millimeter deep. The paste is fine with down temper. A 

radiocarbon date from oil-cemented sand collected from the site 

is 2850 +/- 70 years BP (Beta # 17972). The date is problematic 

because of sea mammal oil contamination, however, it is 

compatible with the ceramic ware. The site is assignable to the 

Choris or Norton cultures as described from Cape Krusenstern 

(Giddings and Anderson 1986). Sites KTZ-134 and KTZ-135 are 

located on the tenth ridge and inland from the river channel. No 

diagnostic artifacts were found, however end-blade inset 

fragments, as well as the ridge position indicate that these 

sites may be of Choris and/or Norton affiliation. KTZ-132 and 

KTZ-144 are very small scatters of reduction flakes located on 

151 



FIGURE 54. Site KTZ-133. End-blade inset bases (black ccs) 
and check-stamped ceramic sherd (field photo). 

ridges B-8 and B-4, respectively. The sites recorded on ridges 

B-9 and B-10 adjacent to the west bank of the Espenberg River, 

are severely impacted by reindeer corralling activities. 

Finally, KTZ-139, located between ridges B-8 and B-9, is 

an isolated discoidal scraper of brownish quartzite. It is 

bifacially retouched around the perimeter. 

The second section surveyed on Cape Espenberg, Segment C, is 

immediately east of the Espenberg River. One village, 14 

artifact scatters, an early twentieth century reindeer corral and 

one isolated artifact were documented in this area (Table 13B). 

The survey concentrated on the oldest ridges (C-10, C-12-a and 

C-12-b after Mason, Part Two Chapter 9) and on the channel margin 

at the east end Segment C (Chapter 10 Figure 5). The first two 
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TABLE 13B. ARCHEOLOGICAL SITE SUMMARY: CAPE ESPENBERG C COMPLEX 
SURVEY AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

KTZ-114 X CHORIS/NOR- E-2A 
TON? 

KTZ-115 X EARLY WEST. E-3A 

THULE 

KTZ-116 X E-2A 

KTZ-117 X E-3A 

KTZ-118 X E-2A 

KTZ-119 X E-3A 

KTZ-120 X E-2A 

KTZ-121 X E-2A 

KTZ-122 X E-1A 

KTZ-123 X E-3A 

KTZ-124 X DENBIGH? E-3A 

KTZ-125 X CHORIS/NOR- E-3A 
TON? 

KTZ-126 X DENBIGH? E-1A 

A-2 A 

KTZ-127 X E-3A 

KTZ-128 CORRAL 

KTZ-129 X E-3A 

KTZ-130 X EARLY E-1A 
KOTZEBUE 

17 1 14 1 TOTAL 
6 82 6 PERCENT 
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SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 
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coastal ridges were also surveyed, omitting the allotments on the 

east side of the river at the present Espenberg settlement. None 

of the sites recorded have been disturbed by vandalism. Wind 

erosion has a major impact on sites bordering the channel margins 

and to a lesser extent has formed scattered blowouts on the 

ridges inland from the channel. 

KTZ-130 is a large village of 25 house depressions and ten 

cache depressions, with a single radiocarbon date of 500 +/- 80 

years BP (Beta # 17970). The date is from charcoal collected 

from an eroding hearth in a dune blowout. This is the only 

disturbance noted at the site which is protected from erosion by 

a dense grass cover and by the high coastal front ridge. The 

date places the site occupation within the early Kotzebue period. 

Ceramics found eroded from the hearth exposure have a wedge-

shaped rim with a flat lip, surface decoration of finger-trailed 

impressions and a crushed gravel temper. Some of the house 

features appear to be superposed suggesting more than one period 

of occupation. 

Two flake scatters found on the oldest ridge of this 

sequence are probably Denbigh Flint Complex camps. KTZ-124 

includes a mitten-shaped burin fragment and a small flake knife 

associated with fire-cracked rocks from a hearth. KTZ-126 

contains a mitten-shaped burin and two blades (Figure 55). Both 

of these sites are exposed in shallow blowouts and subsurface, 

undisturbed deposits may exist nearby. Two artifact scatters on 

ridge C-10 are probably Choris camps based on the presence of 

155 



linear-stamped, feather-tempered ceramics (KTZ-114 and KTZ-125; 

Figure 56). These ceramics are similar to Choris and early 

Norton linear-stamped ware collected earlier from this same ridge 

(Giddings and Anderson 1986). 

KTZ-115 is an occupation floor tabled in a dune blowout on 

the fouth ridge inland from the shore. This charcoal and bone-

rich lens contains a ground slate harpoon point, a diagonally 

flaked biface fragment and ochre-stained pebbles, The charcoal 

has a radiocarbon age of 1010 +/- 90 years BP (Beta # 17969), 

placing the site within the early Western Thule period. 

The remaining nine scatters recorded are of undetermined 

cultural affiliation but can tentatively be assigned by their 

ridge placement. Four scatters on the oldest ridge may be of 

Denbigh association (KTZ-116, KTZ-118, KTZ-120 and KTZ-122) and 

three scatters containing side- and end-blade fragments on the 

tenth ridge may be Choris and Norton sites (KTZ-121, KTZ-123 and 

KTZ-127). Organic-rich paleosols at KTZ-117, KTZ-119 and KTZ-127 

could yield radiocarbon samples as well as subsistence data. 

KTZ-128 is the site of the Espenberg reindeer corral built 

in 1919 and active until 1940. After abandonment, the posts were 

used for firewood (Gideon Barr,Sr., personal communication 1987). 

The summer camp associated with the corral was located about 500 

meters north of the corral but was not found by the survey. An 

isolated ground slate ulu was found at KTZ-129, in disturbed 

context below ridge C-10. 
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FIGURE 55. Site KTZ-126. Denbigh burin and blades 
(gray ccs). 

FIGURE 56. Site KTZ-125. Oblique linear-stamped rim. 
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In the third and largest section surveyed at the east end of 

Cape Espenberg, Segment E, 44 sites were mapped (Table 13C). The 

sites recorded in Segment E include six extensive villages of 

Western Thule to Historic Inupiat affiliation, 31 artifact 

scatters (largely of Choris and Norton affiliation), two surface 

burials, one cache structure and two isolated artifacts. 

Several additional sites were seen within this area but were not 

recorded due to time constraints. A house depression in one of 

the unrecorded sites located west of KTZ-087 has been dug out, 

presumably by relic seekers, and is the only site damaged by 

vandalism noted on the survey of this area. 

The survey efforts concentrated on the 14th ridge inland 

from the coast, on the eroding sites at the east tip of the Cape 

and along a relict channel crosscutting the beach ridges (Volume 

II: Map 16). Ridge E-14 is the most prominent ridge of the 

series, reaching an elevation of 6.0 meters and a width of 145 

meters. Thirty-one artifact scatters separated by distances of 

70 meters or more, were recorded on the 4.2-kilometer long 

section of this ridge surveyed. All of the sites with 

radiocarbon dates or diagnostic artifacts are assignable to the 

Choris and Norton cultures. Most of the scatters are located on 

the slip faces or basins of dune blowouts, in disturbed context 

(Figure 57). Wind action has created an undulating ridgescape of 

large, irregularly-shaped blowouts and remnant dune crests. 

Buried organic lenses, paleosols or living floors, are visible at 

seven of the arifact localities (KTZ-072, KTZ-079, KTZ-098, KTZ-
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TABLE 13C. ARCHEOLOGICAL SITE SUMMARY: CAPE ESPENBERG E COMPLEX 
SURVEY AREA. 
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SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

KTZ-069 X LATE WEST. E-1A 

THULE 

KTZ-079 X NORTON? E-2A 

KTZ-071 X E-1A 

KTZ-072 X NORTON? E-2A 

KTZ-073 X E-2A 

KTZ-07 4 X NORTON? E-3A 

KTZ-075 X E-2A 

KTZ-076 X E-3A 

KTZ-077 X E-2A 

KTZ-078 X CHORIS/NOR- E-3A 
TON? 

KTZ-079 X CHORIS/NOR- E-3A 
TON? 

KTZ-080 X CHORIS/NOR- E-3A 

TON? 

KTZ-081 X E-2A 

KTZ-082 X 

KTZ-083 X E-2A 

KTZ-084 X CHORIS/NOR- E-3A 

TON? 

KTZ-085 X2 E-3A 

KTZ-086 X LATE WEST. A-1A 
THULE-KOTZ? 

KTZ-087 X KOTZEBUE? E-3A 



TABLE 13C. ARCHEOLOGICAL SITE SUMMARY: CAPE ESPENBERG E COMPLEX 
SURVEY AREA (continued). 
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SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

KTZ-088 X KOTZEBUE E-3A 
L-l 

KTZ-089 X WESTERN E-3A 

THULE? 

KTZ-090 X KOTZEBUE? 

KTZ-091 X E-2A 

KTZ-092 X E-3A 

KTZ-093 X E-2A 

KTZ-094 X E-3A 

KTZ-095 X E-3A 

KTZ-096 X1 CHORIS 

KTZ-097 X E-EA 

KTZ-098 X CHORIS/NOR- E-3A 

TON? 

KTZ-099 X E-2A 

KTZ-100 X NORTON? E-2A 

KTZ-101 X KOTZEBUE E-3A 

KTZ-102 X E-3A 

KTZ-103 X E-3A 

KTZ-104 X WEST.THULE- E-3A 

BIRNIRK? 

KTZ-105 X E-2A 

KTZ-106 X E-2A 

KTZ-107 X E-2A 



TABLE 13C. ARCHEOLOGICAL SITE SUMMARY: CAPE ESPENBERG E COMPLEX 
SURVEY AREA (continued). 

SITE # SITE TYPE AFFILIATION IMPACT 

S C B SC ST I 

KTZ-108 X E-2A 

KTZ-109 X NORTON & E-3A 

EARLIER? 

KTZ-110 X NORTON? E-3A 

KTZ-112 X E-3A 

KTZ-113 X E-3A 

44 7 1,1 2 31 2 TOTAL 
16 2,2 5 70 5 PERCENT SITE TYPE 

S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 
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105, KTZ-109, KTZ-110 and KTZ-113; Figure 58). These lenses are 

charcoal-rich and contain bone chips and shell. Four 

radiocarbon dates were recovered from three of these sites. 

FIGURE 57. Cape Espenberg. Site KTZ-072 in blowout basin on 
ridge E-14, 0. Mason. 

KTZ-079 is a lithic scatter containing an end-blade base, 

scraper and debitage associated with oil-cemented sand, bone and 

charcoal eroding from three organic-rich buried lenses (Figure 

59). The lowest buried lens has a radiocarbon date from charcoal 

of 2,340 +/- 80 years BP (Beta # 17962). A second charcoal date 

is from an area where the second and third lenses are possibly 

mixed and is 2,660 +/- 110 years BP (Beta # 17961). These dates 

fall within late Choris and early Norton times according to the 

chronology developed for Kotzebue Sound (Giddings and /Anderson 

1986). Unfortunately no ceramics were associated with any of 

these dated sites. KTZ-098 is also the location of three 

162 



Figure removed in the electronic edition in an effort 
to protect sensitive archeological resources. 

KTZ-072 

• DATUM * FLAKE KNIFE 

~ - , LITHIC ARTIFACT EXPOSED 
- - " SCATTER PALEOSOL 

Contours Estimated 

lOmeters 

FIGURE 58. Site KTZ-072. Site plan map. 
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exposed subsurface paleosols containing charcoal, shell and bone 

fragments. Artifacts eroded from these deposits include a 

broadly ovate biface of andesite and debitage. The biface is 

crudely flaked with steep lateral edges. An associated charcoal 

sample has a radiocarbon age of 2,500 +/- 90 years BP (Beta # 

17966). KTZ-098 also may be a late Choris/early Norton site. KTZ-

109 contains check-stamped ceramic sherds and debitage (Figure 

60). The pottery has a porous paste with fine down temper. The 

checks are 2.0 by 2.0 millimeters in size and are stamped in 

horizontal rows, sometimes overlapping. A charcoal sample from a 

paleosol six meters from the check-stamped pottery locality is 

probably associated and has a radiocarbon date of 2,285 +/- 90 

years BP (Beta # 17968). A ceramic sherd collected from the 

paleosol has an exterior treatment of linear stamping with a fine 

twisted cord. The stamping overlaps to create a diamond 

pattern. The paste is porous with fine down temper. 

FIGURE 59. Site KTZ-079. Buried organic lenses 
exposed in dune blowout, D. Vinson. 
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Three undated scatters contain linear-stamped pottery and 

non-diagnostic lithic artifacts (KTZ-078, KTZ-080 and KTZ-084). 

The linear impressions are from a fine, twisted cord and are 

parallel to the rim (Figure 61). The rim has faint oblique 

impressions and a flat, straight lip, slightly thinner than the 

vessel wall. The vessel walls appear to have been straight. The 

temper is down with some crushed gravel. Three other sites 

contain only check-stamped ceramics with lithic artifacts (KTZ-

070, KTZ-074 and KTZ-100). The rim sherds have flat, 

undecorated and slightly outward flaring lips, the same 

thickness as the vessel wall (0.7 centimeter; Figure 62). The 

surface treatment is horizontal rows of rectangles which average 

3.0 by 5.0 millimeters. The vessels were apparently globular in 

shape and have down and crushed gravel temper. KTZ-074 is an 

extensive scatter containing finely worked end-blade insets, a 

stone lamp and a dense concentration of debitage in addition to 

the check-stamped ceramics. 

The oldest ridge group on the south side of the Cape, south 

of the 14th ridge in the E Segment was surveyed with placement of 

random shovel tests on the low, vegetated ridges. KTZ-096, 

located on the ridge E-18, is a hearth 12 to 21 centimeters below 

the surface with no associated artifacts. Charcoal from this 

feature has a date of 3,570 +/- 100 years BP (Beta # 19643), 

possibly early Choris in affiliation. KTZ-102 is a ceramic 

scatter on the eroding tip of ridge 16. The ceramics are plain 

with no surface or rim decorations. The vessel was globular with 
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FIGURE 60. Site KTZ-109. Square check-stamped sherd. 

FIGURE 61. Site KTZ-078. Linear-stamped sherd. Rim to 
left (field photo). 

166 



a wedge-shaped, flat rim and fiber and crushed gravel temper. 

The recent-looking ceramics do not appear to be correlated with 

the relative age of the ridge. KTZ-10 3 is a lithic scatter 

containing two biface fragments and one flake, on the eroding tip 

of ridge E-15. 

FIGURE 62. Site KTZ-074. Rectangular check-stamped 
ceramics and stone bowl fragment. 

Twelve sites are small lithic scatters, most often 

containing debitage, end-blade fragments and occasionally 

burinated bifaces (KTZ-071, KTZ-073, KTZ-075, KTZ-076, KTZ-077, 

KTZ-081, KTZ-083, KTZ-097, KTZ-099, KTZ-106, KTZ-108 and KTZ-

112). Small fragments of exfoliated pottery are associated with 

a few of these scatters. Hearth remnants in the form of scatters 

of oil-cemented sand clods are often associated with the sites. 
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Finally, two sites on the 14th ridge yielded isolated bone 

arrow points. KTZ-082 is a barbless point with square shoulders 

and a conical tang, made from a caribou rib. KTZ-107 is a point 

with three unilateral barbs and a conical tang. 

Three villages at the eroding edge of the east end of the 

Cape were partially mapped. Only the house features within 50 

meters of the cut bank, and thus most immediately threatened by 

loss, were mapped due to time constraints. The features continue 

west from the mapped portion for several hundred meters along the 

crests of second through fourth ridges. Ten houses and 24 cache 

depressions were mapped at the eastern end of KTZ-087 on ridge E-

4-a (after Mason Part Two Chapter 9; Figure 63). Three house 

forms present are: l) a single, rectangular main room having a 

long entry tunnel and storm shed at its terminus, 2) the addition 

of a lateral room to the entryway of the house form described in 

1, and 3) two houses as described in 1), joined at the entry 

terminus. Shell, caribou and sea mammal bone are exposed on the 

site surface. KTZ-088 is on the adjacent ridge E-4-b, where 

eight houses of the three types described from KTZ-087, were 

mapped. Charcoal collected from an eroding house floor has a 

date of 310 +/- 80 years BP (Beta # 17963), indicating an 

Intermediate Kotzebue period occupation. The third village 

recorded at the east tip of the Cape is KTZ-101, with nine houses 

and 12 cache depressions mapped (Figure 64). This site is on the 

second ridge inland from the coast (ridge E-2). The houses have 
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large, deep rectangular main rooms with long entryways and one to 

two rooms connected to the entryway. Charcoal from an eroding 

house floor has a radiocarbon age of 210 +/- 60 years BP (Beta # 

17967), possibly a late Kotzebue period occupation. It is 

doubtful that all of the features extending west from these sites 

belong to the same occupation. 

A fourth site recorded at the east tip of the Cape is KTZ-

104, consisting of a diffuse artifact scatter in the tidal flats 

below the eroding remnant of the seventh ridge. The artifacts 

collected include two ground slate harpoon blades, three ground 

and flaked adzes, a basalt biface and a slate knife (Figure 65). 

A biface of fine-grained basalt, with flaked edges and ground 

faces was also found (Figure 66). This is a larger version of an 

effigy point illustrated from the Birnirk component of the 

Walakpa site in the Point Barrow area (Stanford 1976, Plate 6-0). 

The biface also resembles Norton points (Giddings 1964:Plate 48). 

A transect along a relict channel margin 3.2 kilometers west 

of the tip of the Cape, was surveyed in conjunction with 

geomophological studies (Mason, Part Two Chapter 9). Four 

villages, two burials and three artifact scatters were recorded 

on ridges E-2 through E-6. KTZ-086 and KTZ-090 are located on 

the second ridge, on opposite sides of the channel. Eleven house 

depressions and nine cache depressions were mapped at KTZ-087. 

Whale bone and timber structural members are visible in some of 

the houses. The houses have large, rectangular main rooms with 

very long entryways, up to two lateral rooms connected to the 
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FIGURE 65. Site KTZ-104. Ground and flaked adzes (banded 
green ccs, dark green basalt). 

FIGURE 66. Site KTZ-104. Effigy point (black basalt). 
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entryway and a storm shed. Seal, bird, small mammal bone and 

shell are associated. No artifacts were found except a tiny 

ground slate toy harpoon point. KTZ-090 has nine houses and four 

cache pits associated with scatters of shell, seal and caribou 

bone and charcoal. Metal fragments and a bone harpoon socket 

with iron stains on the interior slot suggest a nineteenth 

century occupation. Both KTZ-086 and KTZ-090 have more recent 

features adjacent to the channel margins. KTZ-069 is a 

settlement of 27 houses with 18 caches on the third ridge inland 

from the coast. The house forms vary from single main rooms to 

forms with one to two axillary rooms connected to the entry 

tunnel or two houses joined at the entry terminus. 

Concentrations of shell, seal, caribou and unidentified bone 

fragments are exposed by deflation at the perimeters of the 

features. A radiocarbon date from charcoal in one of the houses 

is 590 +/- 90 years BP (Beta # 17965), possibly a late Western 

Thule occupation. Pottery present has crushed gravel temper and 

finger-trailed lines on the exterior surface. KTZ-089 has two 

faint house depressions associated with shell, bone and charcoal 

scatters. The houses have oval main rooms, a long entry passage 

with a small room off the entryway near the terminus. A series 

of discrete artifact scatters and hearths extends for 250 linear 

meters along this ridge crest, most likely representing separate 

camps. No diagnostic artifacts were noted, however a bone arrow 

point found may be distinctive. It lacks barbs, is a flattened 

oval in cross section and has a scalloped edge near the tang. A 
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ground slate ulu and two bone arrow points were found at KTZ-091 

on the opposite side of the channel from KTZ-089. One arrow 

point is unbarbed with a conical tang the the other is 

unilaterally barbed with a tapered tang. 

Two burial sites, KTZ-092 and KTZ-094, are located on the 

fourth and fifth ridges respectively. The human remains are in 

disturbed contexts due to wind deflation. At KTZ-094, a portion 

of one burial remains in situ in a narrow saddle between two 

coalescing blowouts. The erosion of the burial material down 

either side of the saddle is forming two secondary "sites" 

containing human bone and wood fragments (Figures 67 and 68). 

KTZ-093 is an artifact scatter located west of the burial at KTZ-

092. It contains two bone arrow points, each with conical tangs 

and three unilateral barbs. 

FIGURE 67. Cape Espenberg. Coalescing blowouts on 
relict ridges, destroying site context. 
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FIGURE 68. Site KTZ-094. Site plan map. 
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KTZ-095 consists of three localities with artifacts on the 

end of ridge E-6, adjacent to the relict channel margin. The 

scatters are eroded from living floors, where in situ portions 

are visible in the blowout walls. Two types of ceramic wares are 

present: 1) orange plain ware with feather temper and an 

undecorated, rounded rim and 2) black, thick plain ware with 

coarse grit temper and a flat undecorated rim. The site contains 

a cache of walrus ribs with perforated ends; similar perforated 

ribs were used as net sinkers and handles at St. Michael (Nelson 

1899:128 Plate LII-14). An isolated curved antler sled 

reinforcing piece and ground slate ulu were also noted in the 

site area. 

A final site recorded in the eastern segment of Cape 

Espenberg is an isolated cache structure eroding in a north-

facing blowout on the second ridge inland from the sea. KTZ-0 85 

is a cache constructed of driftwood and whale bone, outlined by a 

hard cast of oil-cemented sand. 

Nugnugaluktuk River 

The shoreline at the mouth of Nugnugaluktuk Bay and the 

mouths of drainages along the coast to the north of the bay were 

surveyed between August 3 and August 7 (Volume II: Map 17). 

Three Kotzebue to Historic Inupiat villages were mapped as well 

as a single sod house occupied in the early 1900's (Table 14). 

Portions of the river shoreline and confluences upriver were 

briefly surveyed with negative results. David Hopkins joined the 
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TABLE 14. ARCHEOLOGICAL SITE SUMMARY: NUGNUGALUKTUK RIVER 
SURVEY AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 
S C B SC ST I 

KTZ-012 X HISTORIC E-3A 
INUPIAT 

KTZ-013* X HIST.INUPIAT E-2A 
& EARLIER L-2A 

KTZ-014 X HIST.INUPIAT L-3A 

KOTZEBUE 

KTZ-06 3 X KOTZEBUE? E-3A 

KTZ-064 X KOTZEBUE? 

5 5 TOTAL 
100 PERCENT 

SITE TYPE 
S Settlement (one or more houses) 
CI Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 
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survey operation here and studied localities of thaw lake 

exposures along the shore north of the Nugnugaluktuk River Bay. 

The bay is resource-rich, supporting a variety of fish, large 

flocks of waterfowl and numbers of spotted seal. KTZ-013 is the 

location of a large Historic Inupiat period village of over 50 

houses and many cache depressions. This site was not documented 

because permission was denied by four out of five allotment 

holders. The site is moderately damaged by pot hunting and 

erosion along the shore. This site was a good beluga hunting 

location where the whales were driven into the shallow water at 

the river mouth or onto the mudflats just north of the village 

Eggs were gathered in the spring and spotted seal were abundant 

until freeze up because of the large number of herring in the bay 

and estuary (Gideon Barr, Sr., personal communication 1987). 

A sod house was mapped at KTZ-012, the reported location of 

a seasonal fishing and sealing camp in the late nineteenth 

century. No evidence of the camp was found. The sod house 

belonged to reindeer herders Frank Osounuk and Harry Kigruk in 

the first half of the twentieth century (Barr, personal 

communication). There is reportedly a second sod house at the 

site, not found by the survey. 

KTZ-014 is the location of Tugmagluk, a seasonal fish and 

seal camp used in the late nineteenth century (Ray 1964:83). The 

12 houses and 3 3 cache depressions that were mapped, however 

indicate a settlement of longer duration than a seasonal camp. 

The house depressions are subrectangular with short entry 
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tunnels, sometimes having small entry chambers. Twenty-two of the 

caches are isolated in a group some distance from the houses and 

may be the location of Tugmagluk, the seasonal camp. The houses 

and 11 associated caches are probably a separate, earlier 

settlement. Fifty percent of the house features have been 

damaged by pot hunters. 

KTZ-063 is a small settlement of five houses and five cache 

pits (Figure 69). The houses have rectangular main rooms with 

short entrys lacking entryrooms. A single flake and exfoliated 

ceramic fragment were found on the beach adjacent to the eroding 

house structures. 

KTZ-064 is a village of 11 houses and at least six caches on 

a gravel berm at the mouth of the Pish River which empties into 

the south side of the Nugnugaluktuk Bay (Figure 70). The houses 

are rectangular with long straight entryways and occasional 

axillary rooms connected to the entryway. No artifacts were 

associated. 

KTZ-015, Likliknuktuk, a nineteenth century seasonal camp or 

village, could not be located on the point of land on the west 

side of the Pish River embayment (Ray 1964:83). 
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Sullivan Bluffs to Goodhope Bay 

Sullivan Bluffs and selected river mouths west of the Bluffs 

were surveyed from August 19 through 23, under the direction of 

crew chief, Dale Vinson (Volume II: Map 18). Four settlements 

with from one to 12 house depressions and one special use site 

were recorded (Table 15). 

KTZ-017 is the reported location of the small ninteenth 

century village, Uyayks (Ray 1964:83). No evidence of this 

village was found, except possibly for a buried organic lens with 

ceramics, bone and contact period artifacts eroding along the 

Clifford Creek bank. A sod house foundation is present at the 

site and was the home of Charlie Goodhope in the early 1930's 

(Gideon Barr, Sr., personal communication 1987). 

KTZ-018 is the village, Siknaugrurak, with 12 houses and at 

least four cache pits at the mouth of Rex Creek. The houses 

have a single rectangular room with short entryways oriented 

toward Kotzebue Sound. No associated artifacts were found. The 

site is subject to tidal flooding which is beginning to impact 

the northwest portion of the site. 

KTZ-060 is a single large rectangular house depression and 

one cache pit. There is no visible evidence of an entryway. An 

ivory arrow head slotted for an end-blade inset was found near 

the house on the eroding gravel terrace (Figure 71). It has two 

deeply incised unilateral barbs. This point is very similar to 

those described from the Intermediate Kotzebue site (Giddings 

1952:43, Plate XXVII). 
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TABLE 15. ARCHEOLOGICAL SITE SUMMARY: SULLIVAN BLUFFS SURVEY 
AREA. 

SITE # SITE TYPE AFFILIATION IMPACT 
3 C B SC ST I 

KTZ-017 X HISTORIC E-3A 
INUPIAT 

KTZ-018 X HISTORIC E-2A 
INUPIAT 

KTZ-060 X HIST.INUPIAT E-3A 
KOTZEBUE? 

KTZ-061 X HIST.INUPIAT E-1A 
KOTZEBUE A-2A 

KTZ-062 EGG-GATHERING 
SITE 

KTZ-065 X HISTORIC L-2A 
INUPIAT 

5 5 TOTAL 
100 PERCENT 

SITE TYPE 
S Settlement (one or more houses) 
Cl Camp (hearth, tent rings, mining camp) 
C2 Cache (one or more cache depressions) 
B Burial(s) 
SC Artifact Scatter 
ST Stone Structures (cairns, caches, blinds, inuksuit) 
I Isolate 

IMPACT 
E Erosion 1 Slight A Active 

2 Moderate 
3 Severe 

A Animal 
L Looting 

183 



Four houses and three caches were mapped at KTZ-061. The 

houses have rectangular main rooms, short entries and a storm 

shed at the entry terminus. Sodblocks and driftwood timbers with 

round nails are exposed in one of the house features. This is 

probably an early twentieth century occupation. 

KTZ-065 has three sod house foundations and seven cache 

depressions associated with enamelware and a wooden sled with 

metal sled runners. The houses are rectangular and lack entry 

tunnels. The site dates within the first half of the twentieth 

century. 

KTZ-062 is an egg gathering locality on top of the bedrock 

cliffs of Sullivan Bluffs. The bluffs support rookeries for a 

variety of sea birds. A configuration of upright posts was 

probably a belaying station used to aid in gathering eggs from 

the cliff face. 

FIGURE 71. Site KTZ-060. Arrow point slotted for 
blade inset. 
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Summary 

The archeological sites documented by the 1985 and 1986 

reconnaissance-level survey represent inland and coastal cultural 

occupations perhaps as early as the Paleo-Arctic tradition 

through the Historic Inupiat period, as forecast by the findings 

at Trail Creek Caves 35 years earlier (Larsen 1968). Table 16 

presents a summary of all sites recorded by the 1985 and 1986 

survey within BELA. (Table 2, p.22 lists additional reported 

sites not documented by this survey.) Further investigation is 

necessary to document with certainty sites of the Paleo-Arctic 

tradition and the Birnirk and Ipiutak cultural expressions. A 

single inland site at Serpentine Hot Springs, BEN-085, possibly 

has a Paleo-Arctic component based on a small lithic assemblage 

containing a large Akmak-like blade tool (Figure 14; Anderson 

1970) . 

The Arctic Small Tool tradition is represented by one inland 

site and several coastal sites, all at Cape Espenberg and 

possibly one in the Ikpik survey area. A Denbigh Flint Complex 

lithic assemblage is located at Kuzitrin Lake in a dune blowout 

(KTZ-053; Figure 20). Although no faunal material was noted, 

this was probably a caribou hunting and fishing locality. The 

presence of possible house features, remains to be demonstrated 

by further work. Two lithic scatters on the oldest relict 

ridges at Cape Espenberg are assignable to the Denbigh Flint 

Complex based on the presence of mitten-shaped burins, narrow 

blades and flake knives in the assemblages (KTZ-124 and KTZ-126; 
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Figure 55). Additional lithic scatters on the same ridge, though 

lacking diagnostic artifact assemblages, are probably also 

Denbigh affiliated. Hearth remains (oil-cemented sand and fire-

cracked rock) are found with some of these sites, which were 

probably seasonal camps where marine resources were procured. 

House features may be present but were not identified by surface 

reconnaissance. The few sites of this period recorded within the 

Preserve indicate seasonal exploitation of inland and coastal 

resources from small temporary camps. The Denbigh Flint Complex 

has been dated between 4,200 and 3,700 years BP in the Kotzebue 

Sound region (Giddings and Anderson 1986). 

No early Choris period sites have been identified based on 

artifact assemblages. However, a buried hearth on the 18th 

relict ridge inland from the Chukchi Sea on Cape Espenberg has a 

radiocarbon age of 3,570 +/- 100 years BP (Beta # 19643) placing 

it within this time period (KTZ-096). Early Choris sites have 

been dated between 3,600 and 3,200 years BP for this region 

(Giddings and Anderson 1986). Four Choris sites are present at 

Cape Espenberg on relict ridges E-14 and C-10 (ridge nomenclature 

follows Mason, Part Two Chapter 9; KTZ-080, KTZ-084, KTZ-114 and 

KTZ-125). These sites are identified on the basis of ceramics 

with linear, twisted cord stamping and down temper, a ware 

associated with Choris sites at Cape Krusenstern (Giddings and 

Anderson 1986; Figures 56 and 61). Choris sites date between 

3,170 and 2,500 years BP in the Kotzebue Sound region. Shell and 

caribou bone fragments associated with small artifact scatters 
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represent land and marine resource procurement from small 

seasonal camps. Three sites on Cape Espenberg may be 

transitional in time between the Choris and Norton cultures based 

on radiocarbon dates ranging from 2,850 to 2,500 years BP (KTZ-

079, KTZ-098 and KTZ-133; Beta # 17972, 17961 and 17966). 

Further investigation of the intact living floors at these sites 

is imperative, particularly since wind erosion threatens to 

completely destroy these contexts. 

Seven Norton/Near Ipiutak period occupations are identified 

at Cape Espenberg by check-stamped and down tempered ceramics in 

association with side- and end-blade insets (Figures 54, 60 and 

62; KTZ-070, KTZ-072, KTZ-074, KTZ-083, KTZ-100, KTZ-109 and 

KTZ-110). These sites are concentrated on the 14th and 10th 

relict ridges inland from the present coast, as are the Choris 

period sites identified by the survey. Choris and Norton sites 

were located on the same relict ridges at Cape Krusenstern as 

well (Giddings and /Anderson 1986). Several additional (non

diagnostic) artifact scatters on these ridges are potentially of 

Choris or Norton affiliation. /An artifact scatter containing an 

end-blade inset and ground slate knife recorded in the Ikpik 

survey area may be of Norton affiliation (TEL—082; Figures 36a 

and 36b). It is possible that further investigation may find 

houses associated with these sites. At this time the data 

indicates small seasonal camps and exploitation of marine 

resources (seal and shellfish) as well as land mammal hunting 

(caribou). The Norton/Near Ipiutak culture is dated between 
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2,500 and 2,000 years BP in the Kotzebue Sound area (Giddings and 

Anderson 1986 ) . 

No sites of the Ipiutak period were definitively identified 

from the survey data. However, Giddings recorded a possible 

Ipiutak site at Cape Espenberg in an area unsurveyed by this 

project (Giddings and Anderson 1986). The Ipiutak culture is 

dated from 1,900 to 1,000 years BP in the Kotzebue Sound region. 

The Northern Maritime tradition is best represented by both 

inland and coastal settlements of Western Thule (AD 950 to 1400), 

Kotzebue (AD 1400 to 1850) and Historic Inupiat associations (AD 

1850 to ca. 1920). Forty-nine coastal villages and nine inland 

villages represent occupations within this tradition. No 

recognizable Birnirk period sites were recorded and excavation 

data is necessary to identify such sites. An unrecorded site on 

Cape Espenberg with a severely potted house is tentatively 

thought to be a Birnirk site. This is based on the house plan, 

similar to Birnirk period houses excavated at Cape Krusenstern, 

curvilinear-stamped pottery and large quantities of seal and 

caribou bone (Giddings and Anderson 1986). The Birnirk culture 

is concurrent with the Ipiutak culture, from 1,500 to 1,000 years 

BP (Giddings and Anderson 1986). 

Western Thule settlements along the coast are tentatively 

identified, primarily by house plan as known from excavated 

houses at Cape Krusenstern (Giddings and Anderson 1986). This 

method of identification is tenuous at best because some of the 

sites with Western Thule house forms have radiocarbon dates which 
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would place the site within Kotzebue times. Artifacts assignable 

to Intermediate Kotzebue times were found at a coastal site with 

Western Thule house forms and at an inland site with Kotzebue 

house forms (KTZ-009 and KTZ-056). It is likely that house forms 

vary according to environmental setting as well as to cultural 

affiliation. The sites thought to be Western Thule are large 

settlements of up to 27 houses at Cape Espenberg and in the Ikpik 

survey area and are associated with shell, whale, walrus, seal 

and caribou bone (representative sites are KTZ-069, KTZ-089, 

KTZ-148 and TEL—104). These are large permanent coastal villages 

with a maritime-based economy, notably with whale hunting, 

supplemented by land mammal (caribou) procurement. Without 

excavation data and more radiocarbon dates, it is difficult to 

distinguish between late Western Thule sites and early Kotzebue 

period sites (KTZ-130 and KTZ-131, TEL-096). Middle Kotzebue 

period villages are at Kividluk (KTZ-009) and inland at Whitefish 

lake (KTZ-056) and are identified based on comparison of artifact 

assemblages with the Intermediate Kotzebue site (Giddings 1952). 

The settlements are relatively large with possibly 20 houses at 

Kividluk and 16 houses at Whitefish Lake. Later Kotzebue period 

settlements are small and scattered along the coast from 

Mitletavik to Sullivan Bluffs and inland at Cloud Lake (BEN-033), 

along the middle Goodhope River (BEN-016) and possibly at Devil 

Mountain Lake (KTZ-053) and Kuzitrin Lake (BEN-029 and BEN-052). 

Again, excavation data are necesary to determine temporal 

placement. Historic Inupiat sites occur as single houses or as 
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small groups of up to three houses scattered along the coast from 

Mitletavik to Sullivan Bluffs and inland along lake shores and 

rivers. Large Historic Inupiat permanent winter villages spaced 

along the coast include Mitletavik (TEL-020), Ikpik (TEL-015), 

Sinyasut (SHF-001 and SHF-022), Kividluk (KTZ-009), Ullugsaum 

(KTZ-149), Espenberg (KTZ-002) and Ungmalaukpuk (KTZ-013). 

Ethnohistoric data exists for most of these settlements and a 

handful of former occupants are still living in villages (i.e. 

Deering, Shishmaref and Wales) on the Seward Peninsula. A number 

of the historic villages are located on the coastal front ridge 

and are being severely damaged by erosion. Some are in danger 

of total destruction within the near future. These sites 

preserve an important record of the adaptation of traditional 

lifeways to European contact. 
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TABLE 16. SUMMARY OF ARCHEOLOGICAL SITES RECORDED IN 1985 AND 
1986 WITHIN THE BERING LAND BRIDGE NATIONAL PRESERVE, 

SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.II;P 

BEN-001 Trail Creek HI-PA T 16 Vol.1 
Caves 

BEN-016 3 caches, midden HI E 15 1 

BEN-017 eroded village HI E 15 4 
(85-004) 

BEN-029 3 houses, 4 E,A 19 7 
caches 

BEN-049 88 stone HI* 19 11 
features, 
blinds, cairns, 
inuksuit, caches 

BEN-052 5 houses,4 rock E,A 19 21 
rings, 2 caches 

BEN-053 35 houses and HI*,D L 19 25 
rock rings, 5 
caches, lithic 
scatter 

BEN-065 village?, 21 L? 19 32 
rock-lined 
features, 
caches, houses, 
inuksuit 

BEN-069 Fairhaven Ditch HM 18 ** 

BEN-085 lithic scatter PA? D 13 35 
(85-001) 

BEN-086 cairn 15 40 
(85-002) 

BEN-087 2 cache? pits 15 42 
(85-003) 

BEN-088 rock cairn/cache 15 44 
(85-006) 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.IIrP 

BEN-089 rock cairn/cache 15 46 
(85-007) 

BEN-090 2 rock rings 15 48 
(85-008) 

BEN-091 SOd house HM E,A 15 51 
(85-009) 

BEN-092 cairn, rock ring 15 53 
(85-010) 

BEN-093 placer mine HM,R E 15 54 
(85-011) 

BEN-094 deadfall trap 15 56 
(85-012) 

BEN-095 mining camp HM,R 15 58 
(85-013) 

BEN-096 deadfall trap E 15 60 
(85-014) 

BEN-097 SOd house HM?,HI? 15 62 
(85-015) 

BEN-098 cairn 15 64 
(85-016) 

BEN-099 hearth, 3-4 tent 17 66 
(85-017) rings or 

windbreaks 

BEN-100 dome cache, 15 69 
(85-018) deadfall trap, 

blind or cache 

BEN-101 2 uprights, 18 72 
(85-019) cairn, 2 caches 

BEN-102 cairn 15 75 
(85-020) 

BEN-103 historic scatter HR? 18 76 

(85-021) 

BEN-104 (85-022) cairn 1877 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.IIrP 

BEN-105 recent scatter, R,? 18 7 8 
(85-023) 2 blinds, 2 

caches, cairn 

BEN-106 2 tent rings, 4 HI? E 18 82 
(85-024) hearth rings, 

caribou kill 
site, bone 
tools, ceramics, 
ground slate 

BEN-107 lithic scatter E 19 86 
(85-025) 

BEN-108 hunting blind 18 89 
(85-026) 

BEN-109 hunting blind 18 90 
(85-027) 

BEN-110 35 rock 19 91 
(85-028) features, 

caches, cairns, 
blinds, uprights 

BEN-111 inuksuk 18 9 6 
(85-029) 

BEN-112 inuksuit of 18 98 
(85-030) small cairns,1 

large cairn, 3 
blinds 

BEN-113 2 flakes E 18 100 
(85-032) 

BEN-114 inuksuk 19 10 2 
(85-034) 

BEN-115 3 large rock 19 103 
(85-036) rings, 4 caches, 

3 inuksuit 

BEN-116 inuksuk of 6 18 106 
(85-048) small cairns 



SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.11:P 

BEN-117 3 rock rings, 1 R,? 14 108 
(85-049) windbreak/blind, 

recent scatter 

BEN-118 inuksuk 18 110 
(85-050) 

BEN-119 hunting blind 18 112 
(85-051) 

BEN-120 cairn and 18 114 
(85-052) inuksuk 

BEN-121 cache pit 15 116 
(85-053) 

BEN-122 isolate antler E 15 118 
(85-055) tool 

KTZ-009 large village, HI*,K* E 3 120 
22 houses, 12 
eroded features, 
several caches, 
sod house, 
elevated cache, 
grave. 

KTZ-010 3 sod houses, 2 HI, ? E 5 131 
standing cabins, 
4 earlier houses 

KTZ-012 sod house R, HI E 11 134 

KTZ-014 village, 10 HI, K L 11 136 
houses, 3 3 
caches 

KTZ-017 village, 1 house HI E 12 140 
remains 

KTZ-018 village, 12 HI 12 143 
houses, 4 caches 

KTZ-045 2 flakes E9146 
(85-033) 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.II;P 

KTZ-046 1 flake, 6 9 148 
(85-031) sherds 

KTZ-047 reindeer R-HI 8 150 
(85-040) herders'camp 

KTZ-048 sod house R-HI 8 152 
(85-037) 

KTZ-049 recent and R,HI,? 10 154 
(85-035) historic 

scatter, 3 
hunting blinds, 
3 cairns, 2 
uprights, 1 
deadfall? 

KTZ-050 1 flake 9 157 
(85-038) 

KTZ-051 2 cairns R? 8 158 
(85-039) 

KTZ-052 village, 47 R,K? E 7 159 
(85-041) houses,recent 

scatter 

KTZ-053 3 houses HI-K? 8 164 
(85-042) 

KTZ-054 2 houses, 3 HI-K? E 7 167 
(85-043) caches 

KTZ-055 village, 12 K? 7 170 
(85-044) houses, 5 caches 

KTZ-056 village, 16 K E 7 173 
(85-045) houses, 4 caches 

KTZ-057 caribou kill HI-K? E 7 177 
(85-046) site, bone and 

artifact scatter 

KTZ-058 4 houses?, 2-3 7 179 
(85-047) caches 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.11:P 

KTZ-059 recent camp with R, HI? E,A 9 182 
(85-054) possible 

historic 
component 

KTZ-060 house, cache HI-K? E 12 183 
(86-146) 

KTZ-061 4 houses, 3 HI, K? A 12 186 
(86-147) caches 

KTZ-062 egg-gathering 12 189 
(86-148) locality 

KTZ-063 5 houses, 5 K? E 11 191 
(86-113) caches 

KTZ-064 11 houses, 6 K? 11 194 
(86-114) caches 

KTZ-065 3 SOd houses, 7 HI L 12 198 
(86-145) caches 

KTZ-066 SOd house, HI E 4 201 
(86-150) grave, 4 caches 

KTZ-067 3 caches, 1 E 4 204 
(86-151) possible house? 

KTZ-068 house, grave, HI, ? 3 207 
(86-049) cache 

KTZ-069 27 houses, 18 LWT* 6 209 
(86-067) caches 

KTZ-070 2 loci, Check- N? E 6 214 
(86-069) stamp sherd,1 

flake; 3 sherds, 
1 flake 

KTZ-071 lithic scatter E 6 217 
(86-070) 

KTZ-072 2 loci,lithic N? E 6 219 
(86-071) and check-stamp 

ceramic scatter; 
flake knife and 
lithic scatter 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.11:P 

KTZ-073 lithic scatter E 6 222 
(86-072) 

KTZ-074 check-stamp N? E 6 224 
(86-07 3) ceramic and 

lithic scatter 

KTZ-075 lithic and E 6 227 
(86-074) ceramic scatter 

KTZ-076 lithic scatter E 6 229 
(86-075) 

KTZ-077 lithic scatter E 6 231 
(86-076) 

KTZ-078 linear-stamp C/N? E 6 233 
(86-077) ceramics, 

lithic scatter 

KTZ-079 lithic scatter, C/N* E 6 236 
(86-078) end blade 

KTZ-080 linear-stamp C/N? E 6 239 
(86-079) ceramics, 2 

flakes 

KTZ-081 lithic scatter E 6 241 
(86-080) 

KTZ-082 bone arrow point 6 243 
(86-081) 

KTZ-083 ceramic and E 6 245 
(86-082) lithic scatter, 

burinated 
scraper and 
biface 

KTZ-084 2 loci, ceramic C/N? E 6 247 
(86-083) and lithic 

scatter; end 
blade and 
linear-stamp 
ceramics 

KTZ-085 cache E 6 249 
(86-084) 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) " AREA VOL.II:P 

KTZ-086 11 houses, 9 LWT-K? A 6 252 
(86-085) caches 

KTZ-087 10+ houses, 24+ K? E 6 255 
(86-086) caches 

(recording 
incomplete) 

KTZ-088 8+ houses, 3+ K* E,L? 6 259 
(86-087) caches 

(recording 
incomplete) 

KTZ-089 7 loci, 2 WT? E 6 263 
(86-088) houses; 6 lithic 

and bone 
scatters 

KTZ-090 9 houses, 4 K? 6 266 
(86-089) caches 

KTZ-091 2 bone arrow E 6 269 
(86-090) points, ground 

slate blank 

KTZ-092 burial E 6 271 
(86-091) 

KTZ-093 2 bone arrow HI-K? E 6 273 
(86-092) points, metal 

fragments 

KTZ-094 2 burials E 6 275 
(86-093) 

KTZ-095 3 loci, ceramic E 6 278 
(86-094) scatter, bone 

net handles?, 
slate ulu 

KTZ-096 hearth, no C* E 6 281 
(86-095) artifacts 

KTZ-097 lithic scatter E 6 282 
(86-096) 

KTZ-098 lithic scatter C/N* E 6 284 
(86-097) 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.11:P 

KTZ-099 ceramic and E 6 287 
(86-098) lithic scatter 

KTZ-100 check-stamp N? E 6 289 
(86-099) ceramics 

KTZ-101 9 houses, 12 K* E 6 291 
(86-100) caches 

KTZ-102 ceramic scatter E 6 296 
(86-101) 

KTZ-103 lithic scatter E 6 299 
(86-102) 

KTZ-104 lithic scatter, WT-B? E 6 301 
(86-103) adzes, ground 

slate harpoon 
points 

KTZ-105 2 loci, lithic E 6 304 
(86-104) scatter, lithic 

and ceramic 
scatter 

KTZ-106 lithic scatter E 6 306 
(86-105) 

KTZ-107 bone arrow E 6 308 
(86-106) point, 3 flakes 

KTZ-108 flake E 6 310 
(86-107) 

KTZ-109 lithic and N? E 6 312 
(86-108) ceramic scatter 

(check-stamp and 
cord) 

KTZ-110 3 loci, check- N? E 6 315 
(86-109) stamp ceramics; 

ceramics; lithic 
scatter 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.11:P 

KTZ-111 22 houses, 27 HI-K? E,L 6 317 
(86-110) caches, 3 graves 

KTZ-112 lithic scatter E 6 323 
(86-111) 

KTZ-113 several loci, E 6 325 
(86-112) lithic and 

ceramic scatters 

KTZ-114 5 loci, lithic C/N? E 6 328 
(86-115) and linear-stamp 

ceramics 

KTZ-115 lithic and EWT* E 6 331 
(86-116) ceramic scatter, 

ground slate 
harpoon point 

KTZ-116 2 flakes E 6 334 
(86-117) 

KTZ-117 2 loci, lithic E 6 336 
(86-118) scatters 

KTZ-118 lithic scatter E 6 338 
(86-119) 

KTZ-119 2 loci, lithic E 6 340 
(86-120) scatters 

KTZ-120 2 loci, lithic E 6 342 
(86-121) scatters 

KTZ-121 ceramic and E 6 344 
(86-122) lithic scatter 

KTZ-122 lithic scatter E 6 346 
(86-123) 

KTZ-123 2 loci, lithic E 6 348 
(86-124) scatters 

KTZ-124 lithic scatter D? E 6 350 
(86-125) 

KTZ-125 linear-stamp C/N? E 6 352 
(86-126) ceramics 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.II:P 

KTZ-126 lithic scatter, D A 6 355 
(86-127) mitten burin, 2 

blades 

KTZ-127 2 loci, lithic E 6 358 
(86-128) scatter:cache 

KTZ-128 corral R-HI 6 361 
(86-129) 

KTZ-129 Slate Ulu E 6 364 
(86-130) 

KTZ-130 25 houses, 10 EK* E 6 365 
(86-131) caches 

KTZ-131 13 houses, 2 LWT-K? E,L 6 370 
(86-132) caches 

KTZ-132 lithic scatter E 6 374 
(86-133) 

KTZ-133 check-stamp N? E 6 376 
(86-134) ceramics, 2 end 

blades, lithic 
scatter 

KTZ-134 several loci, E 6 379 
(86-135) lithic and 

ceramic 
scatters, end 
blades 

KTZ-135 several loci, E 6 383 
(86-136) lithic and 

ceramic 
scatters, side 
and end blades 

KTZ-136 3 loci, caches; E 6 386 
(86-141) 2 houses 

KTZ-137 2 loci, house?, E 6 388 
(86-142) house and cache 

KTZ-138 15 houses, 13 HI-K? 6 390 
(86-143) caches 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.II:P 

KTZ-139 scraper E 6 393 
(86-149) 

KTZ-140 9 sod houses, HI 6 394 
(86-137) caches, elevated 

cabin 

KTZ-141 lithic scatter E 6 396 
(86-138) 

KTZ-142 lithic scatter E 6 398 
(86-139) 

KTZ-143 lithic scatter D? E 6 400 
(86-140) 

KTZ-144 lithic scatter E 6 402 
(86-144) 

KTZ-145 5 houses, 2 HI E 5 403 
(86-060) caches? 

KTZ-146 2 caches E 5 410 
(86-061) 

KTZ-147 cache E 5 411 
(86-063) 

KTZ-148 2 loci, 5 eroded HI,EK- E 5 413 
(86-065) features; 6 LWT* 

houses, 5 caches 

KTZ-149 6 sod houses, 13 HI, K? E 5 418 
(86-068) eroded features 

KTZ-150 12 caches HI? E 3 428 
(86-037) 

KTZ-151 3 burials E 3 431 
(86-038) 

KTZ-152 12 caches 3 434 

(86-039) 

KTZ-153 slate knife E 5 436 

KTZ-155 8 sod houses, 5 HI, ? E,A 5 438 
(86-064) caches 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.II:P 

KTZ-156 burial E 5 441 
(86-066) 

SHF-001 cabin R 20 442 

SHF-Oll corral, grave, 5 R, HI 3 445 
caches 

SHF-018 burial, 6 caches HI? E 3 448 

SHF-019 midden, 17 E,L 2 450 
(86-152) caches, multi-

component 

SHF-020 4 caches 2 453 
(86-153) 

SHF-021 3 loci: 6 houses HI, K? E 20 455 
(86-154) and caches,1 

burial; 5 
burials; 1 
burial, possible 
houses and 
caches 

SHF-022 3 loci: 4 sod HI E,L 20 459 
(86-155) houses (3 

eroded), 3 
caches; metal, 
shell, bone 
scatter; 4 
burials 

SHF-023 4 burials, cache E 3 464 
(86-035) 

SHF-024 5 caches, 1 3 467 
(86-036) possible house 

SHF-025 sod house, R, HI, E 3 470 
(86-040) earlier house, K? 

cache 

SHF-026 9 caches R,? 3 47 3 
(86-041) 



SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.11:P 

SHF-027 cabin, sod R, HI, E 3 475 
(86-042) house, earlier ? 

house, 2 caches 

SHF-028 34 caches R, HI, E 3 478 
(86-043) ? 

SHF-029 ceramic E 3 481 
(86-044) 

SHF-030 2 burials E 3 482 
(86-045) 

SHF-031 5 caches 3 484 
(86-046) 

SHF-032 burial, 2 caches HI? A 3 486 
(86-047) 

SHF-034 7 caches A 3 488 
(86-048) 

SHF-035 9 caches A 3 490 
(86-051) 

SHF-0 3 6 house, 5 caches HI-LK? E 3 49 3 
(86-053) 

SHF-0 37 bone arrow point 3 496 
(86-054) 

SHF-038 house, 2 caches HI? E 3 498 
(86-055) 

SHF-039 3 caches 3 501 
(86-056) 

SHF-040 2 loci: 6 3 503 
(86-058) caches, 1 

house?; 8 
caches, 1 house? 

SHF-041 3 caches, 1 HI? 3 506 
(86-059) burial 

SHF-042 house, cache HI-K? E 3 508 
(86-050) 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.II:P 

SHF-043 2 houses E 3 511 
(85-052) 

TEL-080 4 caches 1 513 
(86-001) 

TEL-081 whetstone E 1 515 
(86-002) 

TEL-082 lithic and N? E l 517 
(86-005) ceramic scatter, 

end blade, 
ground slate 
knife 

TEL-083 2 caches 1 520 
(86-006) 

TEL-084 burial, cache A 1 522 
(86-007) 

TEL-085 artifact E 1 524 
(86-008) scatter, 

TEL-086 7 houses, 6 LK* 1 527 
(86-009) caches 

TEL-087 2 houses, 3 1 531 
(86-010) caches 

TEL-088 3 burials, 1 HI-K? E,A 1 534 
(86-011) hearth 

TEL-089 burial E 1 537 
(86-012) 

TEL-090 12 burials E,A, 1 539 
(86-013) L? 

TEL-091 spring camps, R, HI, E 1 543 
(86-014) caches, racks ? 

TEL-092 4 caches 1 546 
(86-015) 

TEL-093 1 house, 3 E l 548 
(86-016) eroded features, 

4 caches 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) ~ ""'" AREA VOL.II;P 

TEL-094 7 caches 1 551 
(86-017) 

TEL-095 bone arrow point K? E l 554 
(86-018) 

TEL-096 4 houses, 5 L,A 1 556 
(86-019) caches 

TEL-097 cache E 1 559 
(86-020) 

TEL-098 5 houses, 12 HI 1 561 
(86-021) caches 

TEL-099 4 houses, 11 LK? 1 565 
(86-022) caches 

TEL-100 cache E 1 568 
(86-023) 

TEL-101 2 caches E 1 570 
(86-024) 

TEL-102 ice pick shaft E 1 572 
(86-025) 

TEL-103 five burials E 1 574 
(86-026) 

TEL-104 7 houses, 18 K*, E,A 1 577 
(86-027) caches LWT* 

TEL-105 7 houses, 15 LK* E,A 1 582 
(86-028) caches 

TEL-106 burial E 1 586 
(86-029) 

TEL-107 burial E 1 588 
(86-030) 

TEL-108 4 caches, 1 E (86-031) possible house 

TEL-109 cache E 1 593 
(86-032) 



Affiliation 
R Recent 
HM Historic mining (ca.AD 1900-1930) 
HR Historic reindeer activity (ca.AD 1900-1930) 
HI Historic Inupiat (ca.AD 1850-1930) 
K Kotzebue (ca.AD 1400-1850) 
LK Late Kotzebue Period 
WT Western Thule (ca. AD 950-1400) 
LWT Late Western Thule 
B Birnirk (ca. AD 400-800) 
N Norton (ca. 550-50 BC; 2500-2000 BP) 
C Choris (ca. 1200-550 BC; 3150-2500 BP) 
EC Early Choris (ca. 1650-1250 BC; 3600-3200 BP) 
D Denbigh (ca.2250-1600 BC; 4200-3550 BP) 

Impact 
A Animal (fox denning, ground squirrels) 
D Development 
E Erosion 
L Looting 
T Testing 

Survey Area 
1 Ikpik 
2 Trout Creek 
3 Shishmaref Inlet/Kividluk 
4 Singeakpuk River 
5 Kitluk River 
6 Cape Espenberg 
7 White Fish Lake 
8 Devil Mountain Lake 
9 Killeak Lakes 
10 Devil Mountain 

11 Nugnugaluktuk River 
12 Sullivan Bluffs 
13 Serpentine Hot Springs 
14 Humboldt Creek 
15 Goodhope River 
16 Trail Creek Caves 
17 Eldorado/Noxapaga River 
18 Imuruk Lake/Lava Lake 
19 Kuzitrin Lake 
20 Sinyasut 

* Radiocarbon Dates 
** BELA Historic Resources Study, Frank Williss, 1986 
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SITE # SITE TYPE AFFILIATION IMPACT REFERENCE 
(FIELD #) AREA VOL.11:P 

TEL-110 2 caches E 1 595 
(86-033) 

TEL-111 cache E 1 597 
(86-034) 

TEL-112 camp site? wood 1 599 
(86-004) scatter, whale 

bone 



CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

After two field seasons of reconnaissance-level survey and 

the documentation of over 220 cultural sites in the Bering Land 

Bridge National Preserve, vasts interior tracts of land and 

large segments of coastal land remain unsurveyed. Less than one 

percent of the lands protected by the Preserve have now been 

surveyed for cultural sites. The recorded archeological sites 

have been described, mapped, evaluated for significance and 

assessed for impact by erosion and vandalism (Volume II). 

Undetected, subsurface sites may be present within areas surveyed 

and testing must be conducted in areas where archeological 

clearance is required. 

Influence of Methodology and Erosion 

On Distribution of Known Sites 

The survey methods used (surface reconnaissance with very 

minimal subsurface testing) limited not only the kinds of sites 

found, but the data recovered from the sites necessary to 

identify cultural affiliation (i.e. artifact assemblages and 

radiocarbon samples). The known distribution of sites within the 

Preserve is a direct reflection of site visibility and erosion 

characteristics within the different physiographic units 

surveyed. Fifty-five percent of the sites recorded by the 1985 

survey in the Preserve's interior lands have stone structures 
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with high visibility. Eighteen percent are villages or cache 

sites with obvious depressions located in areas with low, dry 

vegetation cover. Dense dwarf shrub-tussock tundra, the 

predominate vegetation type in the Preserve's interior, 

effectively conceals sites, even sites with feature depressions. 

A small artifact scatter associated with a stone-lined cache 

depression was reported on a terrace above Granite Bay on the 

east side of Imuruk Lake after a fire had cleared the vegetation 

cover in 1974 (Racine and Racine 1979). This site could not be 

found in 1985 because of the dense, hummocky vegetation regrowth. 

The present distribution of sites along river banks is 

influenced by rapid erosion along the widely meandering channels. 

Site loss within about 130 years is estimated from two late 

nineteenth century village sites found to be nearly completely 

eroded along the middle Goodhope River. All of the major 

drainages within the Preserve show a similar pattern of wide 

meanders, and only in a special circumstance where bedrock might 

afford protection along a channel margin, would a site be 

preserved for any length of time. Sites may also be preserved on 

relict terrace remnants above channel margins. 

In the interior, small surface sites such as kill sites or 

lithic scatters associated with game look-out stations and 

temporary camps are under-represented in the survey results (8.3 

percent of the total and all found in erosional or otherwise 

disturbed contexts). Sites associated with early man or the 

Paleo-Arctic tradition typically are small, temporary-use sites 
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and have not been recorded within the Preserve (with the possible 

exception of BEN-085 at Serpentine Hot Springs). Sites of these 

cultural associations are probably present in the Preserve, but 

it would require a separate, highly specialized study to search 

for them. For example, it is known that thaw lakes in the vast 

and largely unsurveyed northern coastal plain were used in 

caribou ambushes conducted by the historic Inupiat. Mammoth bone 

eroding from thaw lake deposits along the coast indicate that the 

area supported large herbivores of the terminal Pleistocene. The 

remains of early kill sites (as well as later sites) would be 

well-preserved in the frozen, water-logged sediments, as are 

plant fossils (Hopkins, Appendix 2). A chance erosional 

exposure along the coast or along thaw lake drainages could 

expose an early site, but elsewhere, an intensive study would 

have to be organized to survey for such sites because of 

difficult and costly logistical requirements and the subsurface, 

frozen nature of deposits. Stratified early sites could 

potentially be found in caves or rock shelters, such as in the 

marble formations surveyed at the Eldorado Creek headlands or the 

Trail Creek formation. Additional caves with entrances concealed 

by rubble may be present at Trail Creek (Lucier, personal 

communication 1986); but a survey for these would also require a 

specialized study with helicopter support. It is unclear why the 

surveys of the maar lake shores failed to find early sites. 

Ground surface visibility on the tuff ridges ringing the lakes is 

excellent. Perhaps a better understanding of the ridge deposits 

210 



and a more intensive survey employing subsurface testing is 

necessary. Dense vegetation growth on the relict terraces at 

Kuzitrin Lake and on land adjacent to Imuruk Lake may also have 

concealed sites, necessitating subsurface testing. 

Early coastal sites (Paleo-Arctic tradition and earlier) 

were undoubtedly submerged as sea levels reached modern levels 

about 4,000 years ago. The known distribution of coastal sites 

and erosion studies by Jordan (Part Two Chapter 8) have shown 

that most sites earlier than the Kotzebue culture period (about 

500 years BP) have eroded along the coast between Ikpik and the 

Espenberg River. Sites located on the coastal front ridge 

composed of soft, fine sands are pounded by wind, waves and storm 

surges, resulting in some cases of site loss within 100 years 

after abandonment. 

Preservation of sites as early as the Denbigh Flint Complex 

has been demonstrated at certain coastal locations; the relict 

beach ridges preserved on some barrier islands adjacent to inlet 

margins (Lopp Lagoon), the mainland coast between Mitletavik and 

Ikpik, and at Cape Espenberg where the coast is prograding. 

Settlement Patterns 

The settlement pattern that can best be inferred from the 

survey results is represented by later Northern Maritime 

tradition sites (Western Thule through Historic Inupiat 

cultures). Large, probably permanent coastal villages are 

located at thaw lake outlets (between Mitletavik and Ikpik), at 
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major river mouths (Kitluk, Espenberg and Nugnugaluktuk Rivers), 

and along the coast of Cape Espenberg. Large coastal villages 

seem to be more common in Western Thule times, with only 

occasional small settlements of one or two houses (found on 

barrier islands only). There is a general trend toward fewer 

large villages with more scattered, small settlements located 

both inland and at river mouths along the coast in late Kotzebue 

and Historic Inupiat times. The smaller settlements are located 

at lake outlets and smaller river mouths along Kotzebue Sound. 

Bear in mind that cultural affiliations of the sites identified 

by the surface survey are assigned based on house form, a few 

radiocarbon dates and occasional associated artifacts compared 

with regional excavated sites. Faunal material associated with 

coastal villages consists of primarily whale, seal, caribou and 

some walrus bone and shellfish, with whale bone less abundant 

after late Western Thule or early Kotzebue times. The importance 

of inland resources (caribou, bird and small mammal hunting and 

fishing) is shown by the location of inland villages along lake 

shores and river channels; artifacts such as arrowheads, blunt 

bird points, and rare bow fragments; and by the numerous stone 

features (inuksuit, blinds, cairns, deadfall traps and caches) 

located in the Imuruk Lava Plateau. The stone structures 

described in Part Two, Chapter 6 probably represent fall caribou 

hunting activities assignable to the Kotzebue and Historic 

Inupiat culture periods, but also possibly as early as Western 

Thule times. The large inland villages at Whitefish Lake are 
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assignable to the Kotzebue culture period based on house form and 

artifacts. These settlements may represent an increased emphasis 

on fishing after a decline in whale hunting following the Western 

Thule culture. It is unclear whether these settlements represent 

seasonal or permanent occupations. Two possibly contemporaneous 

middle Kotzebue period occupations, one coastal and one inland, 

suggest the possiblity that house forms similar to western Thule 

forms (at the coastal site) and forms like Kotzebue houses (at 

the inland site) may represent adaptations to different 

environments and economic pursuits rather than different cultural 

occupations. 

Late Kotzebue and early Historic Inupiat permanent inland 

villages are located at Kuzitrin Lake and Cloud Lake. 

There is insufficient data for determination of settlement 

patterns for Arctic Small Tool tradition cultures. One inland 

and a few coastal Denbigh Flint Complex scatters probably 

represent seasonal camps occupied by small nomadic or semi-

nomadic groups with subsistence activities based on inland 

caribou hunting and fishing, and small sea mammal procurement on 

the coast. Small Choris and Norton camps are located at Cape 

Espenberg and are associated with shell and small sea mammal 

bone. No houses and no inland sites have been identified but may 

possibly be present. 

Predictive Models 

The following five environmental settings have been 

determined to be archeologically sensitive areas based on the 
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survey results. 

1) The volcanic cones, broad domed rocky prominences and 

brecciated lava flows in the Imuruk Lava Plateau area are the 

location of most of the known sites within the interior Preserve 

lands. These sites are stone features related to caribou 

procurement such as inuksuit, hunting blinds, cairns and caches. 

They are of unknown cultural affiliation but are thought to be 

affiliated with cultures of the late Northern Maritime tradition 

(possibly as early as Western Thule). Additional stone 

structures were noted on overflights of unsurveyed cones and 

summits in this area. 

2) Situated in intermountain valleys, long, linear lakes 

with a peninsula or narrow constriction, such as Kuzitrin Lake or 

Glacial Lake (southwest of the Preserve) are caribou kill sites. 

The peninsula or constriction was used historically as a forced 

or artificial caribou crossing where ambushes were prepared. 

Sites found at both Kuzitrin and Glacial Lakes on the Seward 

Peninsula have Denbigh Flint Complex lithic scatters as well as 

later occupations, showing that this particular environmental 

setting was an important resource area for both caribou and fish, 

and probably waterfowl at least as early as 4,000 years BP. 

3) The tundra-backed coastal bluffs in the Mitletavik to 

Ikpik area typically have village sites adjacent to drained and 

existing thaw lake outlet channels which intersect the bluff 

edge. These sites have a bright pink signature on high-altitude 

infrared aerial photography due to the dense grass cover 
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(Elymus; Jordan, unpublished data 1986). Low altitude (4000' 

flight height) color infrared aerial photographs have been 

obtained (1987) and can be used to identify similar infrared 

signatures for ground truthing. Elymus colonies on coastal front 

dunes along barrier island coasts and the north Seward Peninsula 

coast may render this method inapplicable in those areas. 

4) Two relict channels crosscutting the ridge series at 

Cape Espenberg were demonstrated to have a high site densities 

along their margins, with site types ranging from lithic scatters 

to villages from the Denbigh Flint Complex to Historic Inupiat 

times. Giddings also recorded sites adjacent to a third channel 

on the Cape, not surveyed by this project (Giddings and Anderson 

1986). Aerial photography can be examined to locate relict 

channel locations to identify high potential areas for future 

site survey. 

5) Lakeshore dune fields have a high site potential based 

on a small survey sample of two areas. The dunes at Kuzitrin 

Lake and at Erich Lake contained lithic scatters of unknown 

cultural affiliation at Erich Lake and dating to the Denbigh 

Flint Complex at Kuzitrin Lake. Aerial photography can be used 

to identify additional lacustrine dune exposures in the Preserve 

for future site survey. 

Implications of Special Studies 

The volcanic history of the Devil-Mountain-Cape Espenberg 

area reconstructed by David M. Hopkins (Part Two chapter 7) and 
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his current study of thaw lakes as repositories of 

paleoenvironmental data (Appendix 2) are essential in 

understanding the past environment of the Preserve. The lifeways 

of prehistoric peoples can only be understood in the contexts of 

their environmental setting. Hopkins presents evidence that all 

of the maars were formed by 17,000 years BP except for North 

Devil Mountain Lake, which was formed about 7,100 years ago. 

Thus, the lake shores could have been frequented by the earliest 

possible inhabitants of the area. The lands adjacent to the 

stable maar shores have high potential for preservation of sites 

dating from Early Man to Historic Inupiat times. Hopkins states 

that each eruption deposited tephra over a large area (1,000 or 

more square kilometers) and that the dated tephras can be used to 

date geophysical events such -as dune activity and loess 

deposition. This information has important bearing on predicting 

the location of archeological sites. The only tephra directly 

useful to archeologists is the tephra from the eruption of the 

North Devil Mountain maar which occured during the Paleo-Arctic 

tradition. Hopkins has found preserved portions of vegetation 

communities under tephra dated 7,100, 18,000 and 42,000 years BP, 

with significant implications for the reconstruction of the local 

Beringian paleoenvironment at various times in the past. These 

fossil plant communities, as well as the insects, microtines and 

pollen that may be associated, are unique, detailed records of 

the paleoenvironment, in contrast to the more general data that 

can be recovered from pollen records. The study of plant fossils 
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preserved in Pleistocene and Holocene-aged thaw lakes of the 

northern coastal plain is of equal significance in 

paleoenvironmental reconstruction. These deposits have the 

potential to reveal changes in local vegetation communities 

possibly reflective of climatic change during the time humans 

would have inhabited the area. 

The preliminary identification of the faunal material 

removed from five caves at Trail Creek reveals a significant 

late Pleistocene- to Holocene-aged paleontological record 

(Vinson, Part Two Chapter 10). Vinson has identified mammoth, 

sheep, bison and horse as well as caribou, bear, wolf, fox, 

unidentified bird and several microtine mammals. Two dates from 

the bone collagen fraction of two mammoth bones date the lower 

cave deposits to the terminal Pleistocene (14,270 +/- 950 and 

11,360 +/- 100 years BP). The latter date is unusually young for 

mammoth in this region and may be incorrect. However, if it is 

correct, it adds to the uniqueness and significance of the site. 

Vinson has emphasized the importance of the microtine mammals as 

indicators of Holocene environmental change. Even though no 

cultural material was associated with these cave deposits, 

thorough analysis of the faunal assemblage may reveal evidence 

of butchering. The faunal assemblage alone is of considerable 

importance as a record of late Pleistocene-early Holocene fauna 

present on the northern Seward Peninsula. When the faunal 

analysis is complete, the data can be used to complement the 

paleoenvironmental data recovered by Hopkins' studies. 
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The geomorphological study of the coastal sand ridges, 

particularly the Cape Espenberg ridges by Mason (Part Two Chapter 

9) is valuable in understanding the context of archeological site 

location and preservation. Mason feels that the oldest ridges at 

Espenberg were formed around 4,000 years BP, using archeological 

sites as upper-limiting dates. Thus, sites earlier than the 

Denbigh Flint Complex, if present, would be expected to be 

located on the mainland abutting the relict ridges. Further 

sedimentological and granulometric analysis of the ridge deposits 

will illuminate ridge formation history. Mason's study includes 

observations on blowout behavior with important implications for 

understanding the taphonomy of archaeological sites located on 

the ridges. 

The study of coastal erosion characteristics and retreat 

rates by Jordan (Part Two chapter 8) has primary importance as a 

management tool in protecting cultural resources located along 

the coast and in understanding the distribution of coastal sites 

as influenced by erosion. Jordan has estimated retreat rates for 

sections of the Preserve coast from Mitletavik to Cape Espenberg, 

ranging from 0.08 to 1.4 meters per year. This data is useful to 

Preserve managers in prioritizing coastal sites for mitigation 

based on threat of erosion. The retreat rates cannot take into 

account the occurrence of storm surges that can have a 

catastrophic affect on coastal sites. Jordan's data explains the 

distribution of coastal sites recorded by the archeological 

survey; most sites older than 500 years BP have been eroded from 
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the coastal front ridges north of Ikpik to the Espenberg River. 

Jordan has placed data-baselines at selected sites along the 

coast from which measurements will be taken periodically to 

monitor erosion. 

Research and Management Recommendations 

Excavation Priorities 

Sites recommended for excavation are prioritized based on 

their potential to address important regional research questions 

and on the immediate threat of significant data loss through 

erosion. 

1. Cape Espenberg: Ridge E-14, Sites KTZ-072, KTZ-079, KTZ-

098, KTZ-109, KTZ-110 and KTZ-113; Ridges C-5/6 and C-10, Sites 

KTZ-117 and KTZ-127. These sites have paleosols or buried 

organic lenses associated with artifacts of Choris and Norton 

affiliation. The sites appear to represent small, single-

component camps with partially intact living floors containing 

subsistence data, artifacts and charcoal. Radiocarbon dates from 

two of these sites suggest that they may be transitional in time 

between the Choris and Norton culture periods (Giddings and 

Anderson 1986). The sites potentially may yield data that could 

be used to address the question of the relationship between these 

two cultures. Bone and shell (and perhaps plant fossils) 

preserved in the buried floors could yield important information 

about the lifeways of the Choris and Norton cultures. In 

addition, since the sites do not appear to be superposed, the 
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check-stamped, linear-stamped and cord-marked ceramic wares could 

perhaps be placed within tighter chronological controls. 

The need for prompt excavation of the intact portions of 

these sites is urgent because they are rapidly being destroyed by 

wind erosion forming large, coalescing blowouts. These sites are 

small in size, only a few square meters, and excavation through 

the dune sands would proceed rapidly. Therefore, it is estimated 

that the sites could be excavated by a crew of four within two to 

four weeks, depending upon the contents of the intact living 

floors. The materials that have slumped from original context 

should be retrieved from the deposits in and below the blowout 

slip faces. 

2. Cape Espenberg: East Tip, Sites KTZ-087, KTZ-088 and 

KTZ-100. These three sites are in close proximity and are 

eroding along the east tip of the Cape. They are late Kotzebue 

to Historic Inupiat sites based on ceramics and a radiocarbon 

date of 310 +/- 80 years BP from KTZ-088. Unrecorded house and 

cache depressions continue west from the recorded portions of the 

sites along the ridge crests for hundreds of meters. These 

houses possibly are of earlier Western Thule or Birnirk 

affiliation. The occupations at KTZ-087, KTZ-088 and KTZ-100 

appear to be close in time and an intersite chronology may be 

established and used to study culture change. These sites are 

large configurations of houses and caches and excavation data may 

reveal information about social organization and population size. 

The sites are contemporary with excavated sites from Cape 
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Krusenstern, Kotzebue and the Kobuk River and thus data recovered 

can be compared with known regional sites. 

Excavation of the features immediately threatened by erosion 

as well as testing of the houses further inland could be 

conducted in conjunction with the salvage of the sites on ridge 

E-14 (discussed above). Excavation of portions of the three 

eroding villages alone would require a minimum of six weeks with 

a crew of four archeologists. It is recommended that local 

elders (such as Gideon Barr, Sr. who was raised at Cape 

Espenberg) be involved as informants and for aid in interpretion 

of house construction and artifact assemblages. 

NOTE: The eroding and potted villages located along the 

west bank of the Espenberg River mouth are not recommended for 

excavation because they are located on Native inholdings. 

3. Kividluk: KTZ-009. Kividluk is a large multicomponent 

village site eroding from the barrier bar coast midway between 

Shishmaref and Cape Espenberg. There are four separate 

settlements ranging in cultural affiliation possibly as early as 

late Western Thule to late Historic Inupiat times. The site is 

within a pending Native allotment and every effort should be made 

to work out a cooperative agreement with the land owner so that 

excavation of this site can be conducted before it is largely 

destroyed by erosion. A nineteenth century occupation is 90 

percent eroded from the coastal front ridge. Three features 

thought to be associated with this occupation are still intact. 

Unknown portions of two earlier localities have been eroded away, 
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however significant numbers of house and cache features remain 

undisturbed. 

Excavation at Kividluk is strongly urged because of the 

site's significant research potential. The occupations are close 

in time and present opportunity to analyze evidence of culture 

change. What remains of the nineteenth century component may 

yield data relevant to understanding adaptation of traditional 

lifeways to European contact. Local elders who lived as children 

at Kividluk will be able to provide information on the late 

occupations which are important links to the earlier settlements 

(i.e. Gideon Barr, Sr.). Intact configurations of houses, caches 

and a possible kazgi at two localities may reveal information 

about social organization and population size. Finally, the 

excavation data will be comparable to sites excavated in the 

Kotzebue Sound region from the same time periods. Inland 

portions of the settlements at Kividluk can be preserved for 

future research when more advanced techniques will improve data 

recovery. 

A large settlement, probably related to the settlements at 

Kividluk is located about one kilometer southwest of Kividluk. 

This site has not been recorded and should be mapped and tested 

to determine its relationship to the other settlements at 

Kividluk. 

Preliminary excavations at Kividluk would require a full 

season with a small crew of four. 

4. Whitefish Lake: KTZ-056. KTZ-056 is a village of 16 
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houses assignable to the Intermediate Kotzebue culture based on 

artifacts found eroded from houses along the shore of Whitefish 

Lake. This inland village dating to about AD 1550, is possibly 

contemporaneous with one of the components at Kividluk and 

excavation data recovered from both sites have the potential to 

reveal coastal and inland resource use patterns. KTZ-056 is 

undergoing severe erosion along the lake shore and should be 

excavated for data recovery as soon as possible. 

It is estimated that four to six weeks are necessary for 

excavation of this site. 

5. Ullugsaun: KTZ-149. Ullugsaun is a settlement of at 

least two components, eroding along the north shore of the Seward 

Peninsula. There is an early twentieth century winter village of 

six houses, occupied by reindeer herders. An earlier component 

of unknown cultural affiliation has 13 partially eroded features. 

This site may be a significant link between earlier Historic 

Inupiat times and has the unique potential to address the 

affects of the introduction of reindeer herding on traditional 

lifeways. 

Excavation is recommended because of the severe erosion 

which is rapidly destroying the site. A minumum of six weeks is 

needed to recover a sufficient amount of data from KTZ-149. 

Again, involvement of local elders is recommended. (Gideon 

Barr's father lived at this site.) 
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Testing Priorities 

1. Kuzitrin Lake: BEN-053 and relict terraces. It is 

urgent that the portion of BEN-053 containing the Denbigh Flint 

Complex artifact scatter be tested within the near future to 

determine whether intact features are present, thus warranting 

full-scale excavation. This small site is eroding in a dune 

blowout and significant data may be lost if prompt action is not 

taken. There is only one other known site in the interior Seward 

Peninsula of Denbigh association. 

The series of relict terraces along the south shore of 

Kuzitrin Lake and terrace remnants in the dunes near the 

northwest shore may potentially have sites earlier than the 

Arctic Small Tool tradition. The terraces should be 

systemmatically tested to determine site potential. It is 

unclear whether lithic scatters (of unknown cultural affiliation) 

recorded in dune blowouts at BEN-107 are eroded from the terraces 

or from the dunes formed on the terraces. 

2. Cape Espenberg: KTZ-126 and KTZ-104. KTZ-126 is a small 

lithic scatter of Denbigh Flint Complex association, located on a 

relict ridge at Cape Espenberg. Concentrated ground squirrel 

burrows within the scatter area indicate the possible presence of 

a subsurface living floor. Testing should be conducted to 

verify the presence of a buried feature and to recover samples 

for radiocarbon dating. 

A small remnant ridge present at the location of an eroded 

artifact scatter recorded as KTZ-104, should be tested to 
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determine whether any portion of the site remains intact. The 

artifact assemblage is of unknown affiliation but may date 

between Norton and Western Thule times based on ridge position. 

These small testing programs could be carried out in 

conjunction with excavations recommended above (# 1 and 2). 

3. Serpentine Hot Springs; Site BEN-085. Intensive testing 

is recommended at BEN-085 because of site disturbance by heavy 

visitor use of the area and because of the site's significance as 

the only prehistoric site recorded in the Hot Springs area. This 

site may have associations with cultures as early as the Paleo-

Arctic tradition. Testing should be conducted all along the 

primary terrace above the hot springs because of the high 

potential for additional sites to be present, concealed by dense 

willow growth. 

4. Whitefish Lake: KTZ-052. KTZ-052 is an unusually large 

inland village (with more than 47 houses) of unknown cultural 

affiliation, but possibly assignable to the early Kotzebue 

culture period based on house form. Initial testing is suggested 

in order to determine cultural affiliation and site significance. 

KTZ-052 is within a pending Native allotment and a cooperative 

agreement must be made before testing. 

5. Mitletavik to Ikpik. Although this area is relatively 

well-protected from erosion and vandalism, initial testing of the 

11 settlements and one possible Norton site (TEL-082) is 

recommended to determine site significance, temporal placement 

and cultural affiliation. Testing may also demonstrate the 
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presence of early sites in this area. 

Survey Priorities 

1. Cape Espenberg. Recently available low altitude, 

infrared color aerial photographs can be utilized to identify 

large, unrecorded villages near the coast and along inlet 

channels. Surface survey of the older ridges within Segments A 

through E (after Mason Part Two Chapter 9) should be continued. 

2. Arctic Lagoon barrier bar. This area between Ikpik and 

Sinyasut has the potential for having sites as early as the 

Denbigh Flint Complex (as demonstrated by Giddings at Lopp Lagoon 

[Giddings and Anderson 1986]). Early sites may be preserved on 

relict beach ridge segments, particularly along inlet margins. 

Aerial photographs can be examined to identify topographic 

features with high site potential. 

3. Serpentine River. The Serpentine River is the major 

drainage in the western part of the Preserve, linking coastal 

settlements to important inland resources. The lower Serpentine 

River is the location of numerous fish camps today and was an 

important resource area ethnohistorically as well. 

National Historic Landmark and National Register Priorities 

It is recommended that the following three areas be 

considered for eligibility for nomination as National Historic 

Landmark Districts: 

1. Cape Espenberg. This district should include the 
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entire physiographic unit consisting of relict beach ridges 

formed by the prograding coast. The beach ridges start at about 

8.5 kilometers west of the Espenberg River. The Espenberg NHL 

District would include approximately 11,520 acres. 

2. Kuzitrin Lake. This district should encompass about 

1,9 60 acres adjacent to Kuzitrin Lake, including Twin Calderas, 

Sturgeon Ridge and the relict terraces along the south shore. 

3. Mitletavik to Ikpik. This is a 13 kilometer-long 

section of mainland coast (about 1,400 acres) between Mitletavik 

and Ikpik. Mitletavik is a large multicomponent site, severely 

impacted by erosion, located just south of the Preserve 

boundary. If possible the NHL district should include this site. 

National Register nominations should be prepared for the 

following sites: 

1. Kividluk KTZ-009. 

2. Skeleton Butte BEN-030 (Powers et al. 1982:56-60. 

3. Whitefish Lake. The sites on the lands adjacent to 

Whitefish Lake should be nominated for inclusion in the National 

Register as an archeological district. This district would 

include approximately 800 acres. 

4. Trail Creek Caves BEN-001. The nomination of this site 

should be resubmitted based on the significant findings of the 

testing in 1985. 
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Ranger Patrols 

Periodic surveillance of areas having important cultural 

resources sensitive to damage by erosion and vandalism should be 

conducted by park personnel. For maximum effectiveness, selected 

sites should be checked twice a year; for example by site 

overflight in July (taking aerial photographs and noting any 

activities at the site), and an on-the-ground patrol in early 

September. The permanent site datums can be used as stations from 

which photographs can be taken of the site area, providing a 

comparable photographic record of the site spanning several 

years. Site maps provided in Volume II show the locations of 

potholes and erosional damage and can be used to monitor ongoing 

site impact. The Cultural Sites Inventory maps showing site 

locations should be consulted so that sites can be visited if 

they are in an area where Preserve personnel will be conducting 

other activities. 

Priority areas for surveillance are: 

1. Cape Espenberg, particularly the areas adjacent to the 

present Espenberg settlement at the mouth of the Espenberg River 

and the east end of the Cape (Segment E) where there is a high 

site density and erosional impact. 

2. Kuzitrin Lake (site BEN-053) where looting was 

documented in 19 86. 

3. Ikpik to Mitletavik area where there is some looting on 

and adjacent to Native inholdings at Ikpik. TEL-096 on Preserve 

lands is moderatly damaged by vandalism. 
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Vandalism within the Preserve is not a large problem 

currently. At this writing, eleven sites or five percent of the 

known cultural sites recorded in BELA have been damaged by 

amateur excavations. Eight of these sites are located on 

approved Native allotments within the Preserve, and therefore are 

outside NPS jurisdiction. 

Additional Research 

Support for the continuation of important multidisciplinary 

research efforts in the Preserve is strongly urged. These 

studies include the paleoenvironmental and volcanic history 

studies initiated by David Hopkins (Part Two Chapter 7), analysis 

of tephras identified by Hopkins for use in dating and 

correlations of landforms, lake cores and sediments at 

archeological sites; the geomorphological history of the 

Espenberg sand ridges (Part Two Chapter 9); the investigation of 

the dynamics of the coastal barrier bar system and coastal 

erosion rates (Part Two Chapter 8); retrieval of lake cores for 

palynological analysis; and the efforts to establish a lichen 

growth rate curve for the Seward Peninsula by Parker Calkin. 

Support should be given for completion of the analysis of the 

faunal assemblage from Trail Creek Caves (Part Two Chapter 10). 

The data generated by this research is directly relevant to 

archeological site interpretation and management of cultural 

resources. 
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Public Exhibit 

A final recommendation is the construction of an educational 

exhibit illustrating what is known about the lifeways of the 

prehistoric inhabitants of the Preserve. This exhibit should be 

displayed at the Nome Museum but should be constructed so that it 

could travel to villages such as Deering, Shishmaref, Wales and 

Brevig Mission. Project data and artifacts collected should be 

used in the display, supported by regional site data, to 

illustrate what is known about past area cultures, including 

details of house construction, settlement pattern, subsistence 

and tool kits. It is hoped that the exhibit's use of artifacts 

as keys to the understanding of past lifeways will discourage 

site vandalism and sale of artifacts. 
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PART TWO: SPECIAL STUDIES 
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CHAPTER 6 

INUKSUIT1, CAIRNS AND STONE STRUCTURES 

A variety of man-made stone structures are found on rocky 

prominences and outcroppings of bedrock and lava along river 

bluffs and lake shores in the Lava Plateau area of the Bering 

Land Bridge National Preserve (BELA). These structures are by 

far the most common type of site known in the eastern and 

southern portion of the Preserve. They comprise about 55 percent 

of the 60 known sites in all of the Preserve's interior lands. 

This skewed representation results from the obvious nature of 

stone masonry as opposed to subsurface sites which are 

effectively protected from discovery by shallow permafrost depths 

and dense, continuous tundra vegetation. 

Based on morphology, topographic location and direct 

historic analogy (when available), the stone features recorded 

within BELA fall into five general categories: 

1. Inuksuit or alignments of small cairns and/or 
upright slabs. 

2. Cairns. 

3. Caches. 

4. Hunting blinds. 

5. Deadfall traps. 

1lnuksuit plural, Inuksuk singular for Seward Peninsula Inupiaq 
dialect, Alaska Native Language Center, University of Alaska, 
Fairbanks. Literal translation "like a man"(Gubser 1965) 
referring to caribou drive fences composed of lines of rock or 
sod cairns, willow poles or antler stacks. 
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It must be emphasized that while the nomenclature utilized 

implies function, particularly the categories of caches and 

hunting blinds, there is very little direct evidence to support 

the implied functions. Excavation of the sediments enclosed 

within these features or at least very thorough examination of 

the interstices of these sites (usually located in boulder 

beds), is necessary to discover any associated artifacts which 

might clarify the function of the structures. 

Stone structures omitted from this discussion are 

surface-level stone rings one tier high, usually identified as 

tent rings or hearths, and large rock-lined depressions 

considered to be house structures. These features are detailed 

in the individual site descriptions in Volume II. 

The stone features occur singly, in small heterogeneous 

groups of two to four, and in fairly large, complex groups. The 

distribution of these features is patterned and probably 

correlates well with caribou abundance and seasonal availability. 

This hypothesis is discussed in the section following the 

morphological descriptions and literature review for each 

category. 

Inuksuit 

Inuksuit recorded in the Preserve are alignments of upright 

slabs and/or small cairns of two to four stacked rocks, small 

rock piles perhaps formerly holding poles, or single rocks placed 

on top of large boulders. The upright slabs or cairns are 
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placed in a narrow zig-zag pattern, spaced from one to 53 meters 

apart and usually less than a meter high. The alignments range 

in length from 20 meters at Kuzitrin Lake to three kilometers at 

Lava Lake (Part One, Figure 22). The upright slabs are supported 

at the base by being wedged between two or three smaller rocks, 

or canted on a rock ring platform (Figure 6-1). Two slabs may 

also be propped vertically against one another to form an upright 

inverted "V" as at BEN-110. Occasionally the upright slabs are 

solitary and not associated with alignments, perhaps serving in 

lieu of cairns or as hastily constructed blinds (BEN-101 and 

KTZ-049). 

The placement and orientation of the inuksuit are determined 

largely by local topography. At Lava Lake, they skirt the edge 

of the Lost Jim Lava flow along the south edge of the lake. The 

somewhat brecciated flow edge with deep lava holes and tubes 

forms a natural barrier along which caribou could be channeled 

into the lake. 

Some of the inuksuit at Kuzitrin Lake line a narrow pass 

between Twin Calderas (BEN-049) and a ridge to the east. These 

alignments, located below BEN-049, converge southward toward the 

lake (Volume 11:20). Other alignments below the calderas border 

the edge of natural cavities such as the deep outlet channel of 

the west caldera or they border the edges of the highly 

brecciated lava flows on the slope between the calderas and the 

lake. On the south side of Kuzitrin Lake, on the midslope of a 

ridge in a localized outcropping of granite, there is an 
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FIGURE 6-1. Site BEN-112. Canted slab. 

alignment composed of upright slabs and single rocks placed on 

large boulders. This alignment runs the length of the outcrop, 

parallel to the ridge and lake shore (BEN-115). Between Joan and 

Erich Lakes, south of Imuruk Lake, the inuksuit border the edges 

of two small boulder fields forming a narrow corrider to the lake 

(BEN-112). The alignments on the south shore of Imuruk Lake also 

follow the lava flow formation (BEN-111; Part One, Figure 21). 

In this instance, the lava is in narrow finger-like lobes roughly 

perpendicular to the lake and forming natural enclosures. 

Inuksuit are caribou drive fences associated with communal 

hunting drives. They are commonly described in historic and 

ethnographic accounts of inland and coastal Eskimos from Point 

Barrow to Greenland and in northwestern Eurasia (Spiess 1979). 
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Communal caribou drives into surrounds or lakes, utilizing drift 

fences (made of wood and/or sod) are frequently described for the 

Bering Strait and north coastal Alaska areas, but stone fences 

are not described (Dall 1831:307; Murdock 1892:265). A caribou 

surround used by the Eskimo of the Point Barrow area: 

...was simply contrived with double rows of 
turf set up to represent men and enclosing a 
space of ground lower than the rest. The 
enclosure was two miles broad at the beach 
and narrowed towards a lake of some extent, 
where the unsuspecting animals are surrounded 
and speared in the water [Simpson 1838:135]. 

A communal hunting method of the late nineteenth century 

Bering Strait Eskimo described by Edward Nelson was "to close the 

lower end of a rocky pass through which the deer were accustomed 

to travel, and then make a drive from the open valley and enclose 

the entire herd at once" (1899:119). Vilhjalmur Stefansson 

recorded that the north coast Eskimo constructed two lines of 

poles, "innuksuit", spaced closer together as the lines converged 

to a corral entrance one quarter to one third mile wide, the ones 

nearest to the entrance having moss tops (1914:385-386). 

Caribou hunting techniques used by hunters on the Seward 

Peninsula in the 1800's are documented largely from oral 

histories: 

At Caribou Drive Lake, (Kauweramiut) hunters 
drove the caribou toward the lake through a 
wing-shaped fence which served as a funnel to 
channel the animals into the water... 
[Koutsky 1981:111:37]. 
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The corral at Koksuktik is made of separate 
piles or stacks of caribou antlers, wood, or 
stone that form a circle; snares placed 
between the stacks trapped caribou 
attempting to escape; and a wing-shaped 
fence channelled the driven animals into the 
corral where hunters shot them [111:38]. 

Caribou Drive Lake is located about eight kilometers east of 

Kougarok and 18 kilometers southwest of the Preserve boundary. 

Koksuktik is roughly 16 kilometers northwest of Kougarok and 

about 44 kilometers west of the Preserve boundary. 

The Piitarmiut of the Cape Espenberg area conducted large 

(requiring several dozen men), organized caribou drives on the 

peninsula located on the northwest side of Imuruk Lake (Burch 

1986:641). The caribou were driven into the water from the tip 

of the peninsula, where they were speared by hunters in kayaks 

(p.641). The methods used to channel the caribou are not 

described. 

The nineteenth century Tapqaqmiut of the Shishmaref region 

hunted caribou in the Lane Mountain (VABM 988) area south of 

Devil Mountain. Using these two heights of land as lookouts, the 

caribou would be herded into nearby lakes through "funnel-shaped 

corrals built of stone or caribou antlers" (Koutsky 

1981:1:25-26). The meat procured at a small lake below Lane 

Mountain on the west side, was reportedly transported to the 

coast via a small stream (p.25-26), probably a tributary of the 

Nugnugaluktuk River. Three Historic Inupiat fishing and sealing 

camps are located at the mouth of the Nugnugaluktuk River (KTZ-
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013, KTZ-014 and KTZ-015). These sites are in an area primarily 

occupied in the late nineteenth century by Malemiut dialect 

speakers who apparently migrated into the area from the east 

sometime in the mid-nineteenth century (Ray 1964:82, 1967:391). 

This area may have been a boundary between the territories of 

nineteenth century Tapkqaqmiut and Malemiut speakers. 

The best descriptions of stone fences or inuksuit comes from 

inland north Alaska and from the territories of the Copper, 

Netsilik and Caribou Eskimo farther east and south. Stone fences 

from the western Brooks range, upper Kobuk River area, are 

described as: 

...running for miles, two converging lines 
of... piles of stones four feet high having 
general resemblance of a man. Beginning at 
the outer ends of these lines, which are 
miles apart, the piles are built every 30 
yards; the distance gradually lessening as 
the lines converge, until their inner ends, 
where the width is about 40 yards, the piles 
occur every 10 feet. Connected with the 
inner ends of these piles is a circular place 
marked out by brushes concealing a rope 
securely fastened at the ends and in other 
places along it [Stoney 1899:838]. 

The Anaktuvuk Pass Nunamiut drove caribou to corrals through "two 

lines of cairns which began several miles out in the open 

country, and which led across the river up the slppe to the 

enclosure" (Ingstad 1954:50-51). Spencer recorded the elaborate 

communal hunting techiniques of the inland north Alaskan Eskimo: 

Caribou were led to a corral by converging 
lines of posts at intervals of 30 to 100 
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yards apart These were logs, cairns of 
stones or piles of brush, often covered with 
pieces of clothing or skin which flapped in 
the breeze. These were known as iny uksuk 
(like a man, i.e. a scarecrow) and were 
stretched out for as much as five miles away 
from the corral opening [1959:58-59]. 

The corrals were kept permanently in place and used repeatedly. 

Gubser gives a graphic account of the movement of caribou as 

they are driven, hundreds at a time, for miles into open corrals 

(1965:172-176). Early historic Anaktuvuk Pass Nunamiut had 

caribou hunting strategies which employed surrounds and fences 

of "soldier rocks" to direct the animals past a number of ambush 

locations (Binford 1978:235). 

Lines of stone cairns associated with semicircular hunting 

blinds were employed by nineteenth century Netsilik Eskimo 

caribou hunters and are frequently mentioned in early accounts 

(Ross 1835:186; Simpson 1843:367; Schwatka 1884:543-544). 

Balicki describes the use of stone blinds and stone cairn drift 

fences by the Netsilik and further discusses the use of 

"artificial" crossing places used in areas where caribou did not 

have well defined migration paths such as on the Simpson 

Peninsula (1970:38). The topographic characteristics of 

artificial crossing places, according to Balicki, are a long lake 

with a peninsula on the northern shore creating a narrow neck of 

water. Hunters camped on the opposite shore on a height of land 

where caribou could be observed. The animals were driven into the 

lake and speared from kayaks. The Seward Peninsula is a similar 

situation, where historically caribou movements were irregular 
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and stochastic, leaving the hunter no dependable migratory route 

to monitor. Kuzitrin Lake is a long lake with a shallowly 

submerged sand spit crossing the lake at the western end. Twin 

Calderas and Sturgeon Ridge adjacent to the lake offer expansive 

views of the surrounding landscape from the hunting blinds 

recorded at both of these locations (BEN-049 and BEN-050). 

There is one other known site in the interior lands of the 

Seward Peninsula south of the Preserve, which fits this 

description. The Glacial Lake I site is located on Glacial 

Lake, a 6.5 kilometer long, narrow lake constricted near the 

south end by a peninsula. The site is located on both sides of 

the constriction and consists of seven stone (tent) rings and 

lithic scatters representing the Denbigh Flint Complex (BLM Case 

File FF-21907; Bockstoce 1979:27-29). Native oral histories 

state that the end of Glacial Lake was used in summer caribou 

drives and that there is a stone fence or corral used to funnel 

the animals into the lake and a caribou bone midden at the site 

(Koutsky 1981:IV:31). The inuksuk and midden are not mentioned 

in the archeological survey reports of the site. 

Cairns 

The blocky and light vesicular basalt rocks common 

throughout the lava plateau area in the southeast portion of the 

Preserve undoubtedly encouraged the construction of the various 

types of cairns recorded there. Six categories of cairn types 

are defined here. 
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Cylindrical Cairn 

Cylindrical cairns are well-constructed of tightly stacked, 

horizontally placed rocks. The cairn height ranges between 1.0 

and 1.86 meters and diameters range from .78 to 1.1 meters. Some 

are flat-topped while others are capped with a round head-like 

rock (Figure 6-2). The cylindrical cairns at Twin Calderas are 

buttressed around the base by vertical slabs. Two unusually 

large cairns, 3.5 meters high and 2.4 meters wide, at Twin 

Calderas are connected by a 1.0 meter-wide, straight wall, 1.37 

meters long and 2.36 meters high. The wall is constructed in 

FIGURE 6-2. Site BEN-112. Cylindrical cairn. 
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the same manner as the cairns. Sites with cylindrical cairns are 

BEN-049, BEN-066, BEN-110, and BEN-112 and Skeleton Butte (BEN-

0 30; Part One, Figure 17). Several cairns recorded by Powers et 

al. in the Imuruk Lake area are probably cylindrical cairns 

(based on photographs), though descriptions are often not 

detailed enough to categorize the cairns (1982). 

Cylindrical cairns are not described in the literature 

reviewed for this report. They are not hollow or open at the top 

as are the tall (often over two meters), circular rock tower 

traps detailed by Nelson (1969:173). Except for the tall cairn at 

Erich Lake, all cairns of this type are on high ridges, hills and 

volcanic cones. Possibly these are similar in form and function 

to the cairns referred to by Gubser, "...when the caribou had 

become wary at the presence of men several miles down the valley, 

they would easily be frightened by what looked by a man on top of 

a hill or on a ridge" (1965:172-176). 

Truncated Cairn 

Only one truncated cairn was recorded within the Preserve. 

It is located at Twin Calderas (BEN-049; Figure 6-3). It is a 

conical cairn constructed of loosely piled rocks, 2.4 by 1.6 

meters wide at the base and 0.84 meter high. At the top is a 

large flat slab extending past the diameter of the cone top which 

supports it. A description of this cairn type was not found in 

the literature reviewed for this report. 
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Globular Cairn 

The only globular cairn recorded is also located at Twin 

Calderas (Part One, Figure 18). This is a spherical structure of 

tightly stacked slabs, 1.3 meters in diameter and 2.4 meters 

high. It sits on a constricted base buttressed by vertical 

slabs. No analogous cairns are described in the reviewed 

literature. 

Conical Hollow Cairn 

There is only one example of this cairn type, located on 

Lost Jim Cone (BEN-104; Figure 6-4). It is constructed of 

vertical slabs propped together at the apex forming a small cone 

with a hollow cavity. It is 0.8 meters high and 1.2 meters in 

basal diameter. A description of this cairn type was not found 

in the literature reviewed. 

Conical Cairn of Loosely Stacked Rocks 

These cairns are constructed with minimal effort, having 

large spaces between the rocks but lacking a hollow interior 

cavity. The cairns average a meter in height and diameter. 

These are the most common cairns found (BEN-049, BEN-086, 

BEN-102, BEN-105, BEN-115 and BEN-120). At two sites, BEN-098 

and KTZ-049, this cairn type was built on top of a large (1.0 by 

2.0 meter) boulder. These cairns may have been hastily 

constructed for concealment as Balikci describes: "As soon as the 

(solitary) hunter spotted the moving caribou from the top of a 
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FIGURE 6-3. Site BEN-049. Truncated cairn. 

FIGURE 6-4. Site BEN-104. Conical hollow cairn. 
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hill, he ran quickly to the narrow end of the valley and hid 

himself, often placing a few stones in front of him for better 

concealment" (1970:41). Another possible function of this cairn 

type may have been a cache location marker. The two cairns 

built on top of large base boulders are prominent enough to have 

been landmarks. Most of the smaller cairns are in locations 

which seem unlikely for use as trail markers. 

Rock piles 

This category includes piles of rocks ranging from 1.0 to 

2.0 meters in diameter, round or linear in shape and rarely over 

0.5 meter high. The original purpose and function of these piles 

is ambiguous. The smaller piles could be pole supports or 

anchors for a hide covering, such as suggested by the small rock 

piles surrounding the large depression at BEN-110. The larger 

piles could be burials or collapsed caches. These occured at 

Sites BEN-049, BEN-101, BEN-110, BEN-112 and KTZ-051. 

Most cairns of all categories are located on land 

prominences, river bluffs, ridges and volcanic cones, except for 

the cairns between Joan and Erich Lakes (BEN-112) and at the 

south shore of Kuzitrin Lake (below BEN-115). Other cairns found 

within the Preserve are not included in this discussion because 

they are considered recent (for example, mining claim and trail 

markers and one possible USGS continental divide marker, at the 

headlands of Humboldt Creek). 
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Caches 

Stone features identified as caches are constructed above or 

below ground to form a hollow enclosure, presumably for storing 

meat either frozen in winter or partially dried after large 

spring game kills. The three categories of caches are described. 

Domed Cache 

Domed caches are large, well-constructed circular structures 

of tightly stacked rocks, each successive layer placed closer to 

the center, eventually forming a dome with a small opening at the 

top. These are constructed above ground or are semisubterranean 

and range in outside diameter from 1.0 meter to 2.9 meters. The 

only domed cache with intact walls was 1.34 meters in height. 

Three domed caches were recorded at sites BEN-050, BEN-089 and 

BEN-100. A small domed cache is located at BEN-088. It is a 

conical structure of loosely stacked rocks, 1.0 meter in 

diameter and less than a meter high. A caribou mandible with an 

impact fracture was found inside. 

Large domed meat caches were used by the Nunamiut before 

1906 when hunters still used the bow and arrow (Binford 

1978:235). These caches were: 

sometimes relatively large, constructed with 
a corbeling principle to form a dome. 
Entrance is through the top or apex of the 
dome, which is sealed with a large flat stone 
door. Around the sides are commonly located 
deadfall traps.... The floors of these 
structures are frequently of leveled 
boulders- the cairns were generally 
constructed in boulder beds- with good air 
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circulation from the bottom. Meat was placed 
in these cairns in a radial fashion.... 
Between stacked layers of meat were layers of 
willow and spruce wood through which air 
Could circulate [Binford 1987:242]. 

Meat stored in these caches was insurance against unsuccessful 

summer hunts or delayed fall caribou migrations (p. 240-241). 

Rectangular, Slab-lined and Capped Cache 

These caches are constructed above ground of large slabs 

placed vertically to form the walls of a small enclosure, closed 

with a large flat slab on top. They are 1.0 to 1.5 meters square 

in exterior dimensions and occur at sites in boulder fields where 

natural enclosures are often modified by adding vertical slabs to 

close gaps (BEN-049, BEN-055, BEN-101 and BEN-110). At BEN-110, 

several caches of this type occur, though smaller in size and 

more irregular in shape. One of these was filled with unbroken 

caribou bone. A bone, probably caribou, was found inside the 

cache at BEN-101. 

Subterranean Rectangular and Circular Slab-lined Cache 

Subterranean slab-lined caches are the most common cache 

type recorded in the Preserve (BEN-101, BEN-105, BEN-115, 

BEN-121; Powers et al.1982). The walls are lined with 

vertically placed slabs or are unlined and simply formed by the 

removal of rocks in a rubble field to form a cavity. Several of 

the subterranean caches have large flat capstones. The caches are 
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from 0.6 to 1.7 meters in cavity width and from 0.6 to 1.0 

meters in depth. The circular slab-lined cache pits found at 

BEN-115 have small rocks stacked around the rim to form a low 

dome over the depression. A fragment of a caribou skull was 

found inside the cache at BEN-101. 

Powers et al. described several caches of the subterranean 

slab-lined type from the 1974 survey: 

The (stone-lined) storage pits at the site 
were either square, rectangular, or round. 
The square storage pits measured 
approximately 0.5 m, 1 m, or 2 m on a side, 
though one larger pit measured 2.5 m square. 
The rectangular storage pits all measured 1 m 
by 2 m, except for one which measured 2 m by 
3 m. The round storage pits had diameters of 
0.5 m or 1.5 m. [BEN-0 30, Skeleton Butte; 
1982:60] 

...well-defined stone-lined storage 
pits...ranged from square to rectangular in 
shape, from 1 m square to 1 m by 1.5 m in 
size and from 0.5 m to 1 m in depth. 
Some...had flat stone slabs over the tops as 
covers and all were sunken below ground level 
[BEN-035; p.64]. 

...stone-lined storage pits.... sunken below 
ground and then built partially above ground 
by piling stones in a circular, honeycomb 
pattern. A small entrance hole was left in 
the center at the top. Inside, circular 
underground chambers are formed, ranging from 
1 m to 1.5 m in diameter [BEN-036; p.64]. 

...very well-constructed storage pits...have 
semisubterranean chambers which were 
constructed by placing flat rock slabs 
vertically in the ground. The inner chambers 
of the storage pits range in size from 1 m 
square to 1 m by 1.5 m. Four of the storage 
pits have a top entrance covered with a flat 
stone and one has a side entrance [BEN-047; 
p.78] . 
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Two slab-lined cache pits with slab covers are described 

from BEN-0 33, a late eighteenth-early nineteenth century village 

site excavated at Cloud Lake (Powers et al. 1982:151). The 

caches were not excavated, so direct evidence of their contents 

is not available. The caches more than likely held caribou meat 

judging from faunal remains recovered from elsewhere at the site; 

caribou (92 percent), bearded seal (1.7 percent), ground squirrel 

(3.8 percent) and possibly duck (1.7 percent; p.151). 

The Piitarmiut (Cape Espenberg area) stored caribou meat 

procured in large quantities from organized drives at Imuruk Lake 

"in large rock caches (uyaraaqtat), to be picked up later after 

freeze-up"(Burch 1986a:641). The caches are not described. 

Hunting Blinds 

Structures identified as hunting blinds are semi-circular 

rock walls; rock rings with high walls; large depressions with a 

rock wall around the rim and three-sided enclosures of upended 

slabs chinked with smaller rocks. These structures are 

associated with inuksuit at Lava Lake (BEN-119), Imuruk Lake 

(BEN-109), Erich Lake (BEN-112) and at Kuzitrin Lake (BEN-049 and 

BEN-115). Elsewhere, they invaribly occur at high lookout 

locations (BEN-049, BEN-090, BEN-099, BEN-100, BEN-110, BEN-115, 

and KTZ-049). Several sites with hunting blinds located on 

ridges and volcanic cones were reported by Powers et al.(1982). 

Semicircular stone screens are mentioned (but not described) in 

association with inuksuit and caribou hunting activities in 
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ethnographic accounts of Nunamiut and Netsilik Eskimo (Back 

1836:340-341; Binford 1978:408; Rausch 1951:191). 

Five categories of hunting blinds recorded in BELA are 

described. 

Semilunate Blind 

Semilunate blinds were initially described by Powers from 

four sites in the eastern part of the Preserve, BEN-039 (Lava 

Delta), BEN-040 (Hoodoo Hill 1), BEN-041 (Hoodoo Hill II), and 

BEN-050 (Sturgeon Ridge; 1982:74-76,83). The blinds are 

horseshoe-shaped, with the highest point of the stone wall being 

at the curved back; the lateral sides decrease in height toward 

the opening where the walls are only one rock high. Semilunate 

blinds were recorded on the 1985 survey at BEN-108 and BEN-049. 

They are 1.05 to 1.5 meters high at the back wall and range in 

size from 1.9 by 1.95 meters to 2.2 by 3.8 meters. 

Circular Blind 

Circular rock walls are constructed of tightly stacked rocks 

two to several tiers high (as distinguished from tent rings which 

are only a single layer of rocks; Figure 6-5). They range in 

outside diameter from 2.3 to 3.0 meters and average 0.6 meters 

in height (BEN-090 and BEN-092). Two rock walls are adjoined at 

BEN-090. Similar stone walls are described by Powers et al. from 

site BEN-043 (1982:76-77). 
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Semi-circular Blind 

These are arcs constructed of several layers of stacked 

stones, or of upended large flat slabs. They are less than a 

meter high and from 1.3 to 4.0 meters long. They occur at sites 

BEN-053, BEN-090, BEN-099, BEN-105, BEN-110, BEN-119 and KTZ-049. 

FIGURE 6-5. Site BEN-090. Circular hunting blind. 

Semisubterranean Blinds with Raised Walls 

Semisubterranean blinds are constructed in boulder beds by 

removal of rocks to a depth of 0.8 to 1.0 meter and stacking them 

around the perimeter of the depression. They are oval in shape 

and range in size from 1.0 by 0.7 meters to 3.25 by 3.5 meters. 

At BEN-100 an antler was found under the moss-covered floor. 

Splintered bone and antler were found inside two of these blinds 

at BEN-110. A blind of this type was also found at BEN-109 with 
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no associated material. 

It is possible that these features may have been caches, 

however, they are included in this category because they lack 

evidence indicating that the feature was covered. Corbelled 

walls, roof fall in the depression, and rock piles around the 

perimeter (anchors for skin covers), would be examples of 

evidence suggesting possible use as caches. Cache covers such as 

brush or skins held down by stakes, may have left no evidence, 

and therefore this category is equivocal. 

Three-sided Boulder or Upended Slab Enclosures 

Often these blinds utilize natural rock enclosures in 

boulder fields, filling in the spaces or increasing the height of 

the walls with smaller rocks. They are 1.0 to 1.5 meters high, 

usually small, with an interior space of about a square meter. 

They are described from sites BEN-049, BEN-112 and BEN-115 and 

KTZ-049. 

A unique and elaborate blind on the east rim of Twin 

Calderas fits none of the above descriptions (Part One, Figure 

19). It semi-circular and is constructed of tightly stacked 

rocks. The walls are an average of 1.2 meters wide and 1.6 

meters high, but appear to have been originally higher. There is 

a tower incorporated into the wall, which is 2.8 meters high. The 

interior space is 2.6 by 5.8 meters and has scattered rocks which 

have fallen from the walls above. A radiocarbon date obtained 

from charcoal collected from seven centimeters below the surface 
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inside the blind is 240 years +/- 80 BP (Beta #13809). The 

charcoal was associated with a number of small retouch flakes. 

Deadfall Traps 

Deadfall traps have the appearance of a small cairn and are 

constructed of loosely placed rocks roughly 1.0 meter in diameter 

and 0.5 meter high (Figure 6-6). However, these structures 

differ from cairns in that they are somewhat open on one side and 

have cantilevered and balanced rocks at the opening. Often the 

structure is collapsed and is difficult to identify unless the 

trip of the trap, a 30 to 40 centimeter-long wooden stake, 

remains in situ near the center of the trap. Four deadfall traps 

were found, all with the stake still inside, at sites BEN-001, 

BEN-094, BEN-096 and BEN-100. Binford mentions these traps in 

association with meat caches used by the nineteenth century 

Nunamiut of Anaktuvuk Pass (1978:242,349). A stone box trap for 

foxes is described from the Lonesome Creek site, northeastern 

Ellesmere Island, a late fifteenth century Thule site (Maxwell 

1985:276,305). It is similar, but utilized a balanced bait stone 

at the back of the trap to trigger the deadfall. 
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FIGURE 6-6. Site BEN-100. Deadfall trap. 

Discussion 

Inuksuit, cairns, caches, hunting blinds and deadfall traps 

are considered to be late prehistoric in age by direct historic 

analogy (Davis et al. 1981:1:56). Early explorers and 

ethnographers observed them in use by nineteenth century 

Eskimos. This assumption is supported by evidence from the sites 

in the Preserve, described above. Although none of the features 

were associated with diagnostic artifacts, a radiocarbon date of 

240 years +/- 80 BP (Beta #13809) was obtained from a hunting 

blind near Kuzitrin Lake. This date is closely matched with 

another radiocarbon date, 220 years +/-80 BP (Beta #13810), from 

a group of stone-lined house depressions (BEN-053) also near 

Kuzitrin Lake, 1.8 kilometers south of the blind. Corresponding 
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with these dates is historic documentation that late eighteenth 

century King Islanders were allowed to hunt caribou in 

Kauweramiut territory at Kuzitrin Lake in summer (Ray 1975:109). 

Kuzitrin Lake was at the territorial boundaries of the nineteenth 

century Kauweramiut, the Fish River people and the people of the 

upper Koyuk River (Koutsky 1981:IV:39). 

In late prehistoric times, Kuzitrin Lake was an important 

resource area for at least four different regional groups. 

Competition and dispute must have been common, especially during 

times of resource scarcity. The stone structures in the area 

are not necessarily contemporaneous and could have been 

constructed by different cultural groups at different times (as 

the variety of unique cairn types suggests). Undoubtedly the 

structures were used repeatedly, throughout the years, for large 

communal caribou drives as well as for small-scale caribou 

hunting. 

The excellent preservation of the exposed whittled wood 

stakes in the deadfall traps supports a late date for the use of 

these features. They are also nearly identical to deadfall traps 

used by Nunamiut of the Anuktuvuk Pass area (Binford 1978). 

The village site excavated at Cloud Lake (BEN-03 3) consisted 

of slab-lined cache pits and stone-lined house depressions and 

was determined to be a late eighteenth - early nineteenth century 

occupation (Powers et al. 1982). This site was occupied in 

summer and winter with a subsistence base dominated by caribou. 

Residents of Cape Espenberg believe that their ancestors, the 
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Imnatchiagmiut (Deering area) were forced inland to Cloud Lake by 

competition with other coastal groups (Powers et al. 1982:146). 

Cloud Lake was said to have had enough residents to entirely 

surround the lake during caribou drives (p.146). A corral and 

fence was reportedly maintained between Skeleton Butte and Cloud 

Lake, however no evidence of these features was found 

(p.146-147). Cloud Lake is near the former territory boundary 

between the Imnatchiagmiut and the Kaueramiut to the south. 

Disputes over resource use were reportedly common (Ray 1967:383). 

Some of the stone structures may be linked to occupations 

earlier than late prehistoric times. Animal drive structures 

similar to the inuksuit described here are found in the southern 

Rocky Mountain region and occur as early as the Archaic period 

(about 7,500 years BP; Benedict 1978). At Kuzitrin Lake there 

are sites representing a number of earlier occupations, 

including a variety of distinct house forms and lithic 

assemblages, including a Denbigh Flint Complex assemblage. 

Excavation of the village sites at Kuzitrin Lake and more 

thorough examination of the stone features for associated 

artifacts, charcoal or bone, are necessary to place the stone 

features in time and cultural affiliation. Lichenometry may be 

helpful in the analysis of the stone structures, particularly 

where they do not occur in association with any cultural 

material. The crustose lichen, Rhizocarpon, used to establish a 

relative dating method for the Brooks Range, is present on some 

of the stone structures. Currently research is being conducted 
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to calculate the lichen growth rate on the Seward Peninsula 

(Parker Calkin, personal communication 1986). 

Most of the sites in the Imuruk-Kuzitrin Lake area are large 

groups of stone structures, probably representing large communal 

caribou hunting and meat storage strategies. In contrast, the 

stone structures recorded along the bluffs of the Goodhope River 

and its tributary, Placer Creek, occur as isolates or in groups 

of no more than three. These sites may represent localities used 

by solitary or small groups of hunters in times of the year when 

game was found in small numbers or perhaps in the late 1800's 

when caribou were becoming scarce on the Seward Peninsula. 

Isolated cairns could be territory or cache markers. During the 

late summer and fall, the nineteenth century Piitarmiut (Cape 

Espenberg area) hunted caribou and fished along the upper 

Goodhope River: 

When the people arrived at the Goodhope, they 
continued to hunt caribou, fished for char 
and collected masu. The fish and any meat 
they got were frozen and cached for later 
consumption [Burch 1986a:642]. 

Prior to the late 1800's, caribou were abundant year around 

on the Seward Peninsula. According to local sources, this was 

possibly a distinct caribou population, which Burch has named the 

Seward Peninsula Herd (1986a:632). 

The calving grounds of this herd were on the 
Espenberg Peninsula, where at least the 
females must have congregated in late May and 
June. By July most of the animals moved to 
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higher ground in the interior, particularly 
the mountains lying between the Shishmaref 
area, on the north, and the Kuzitrin Valley, 
on the south. . . . In September the animals 
spread out again, prior to the rutting 
season. During the winter months their 
distribution was quite variable from one year 
to the next, but they could be found almost 
anywhere in the western two-thirds of the 
Seward Peninsula. . . [p.632], 

Caribou did not become scarce on the Peninsula until about 1890, 

when they were "extremely rare along the entire western coast 

from Bristol Bay to Point Hope "(Skoog 1968:242). 

Modern and historic observations of caribou behavior show 

that caribou population size and migratory movements fluctuate 

widely and randomly (Alaska Department of Fish and Game, Nome; 

Burch 1972a, 1986; Skoog 1968). Recently, when the Western 

Arctic Herd has reached peak populations, the Seward Peninsula 

has been an "overflow" area for the caribou expanding westward 

into new ranges. Prehistorically, caribou must have been an 

unpredictable resource on the Seward Peninsula, at times very 

abundant and at other times scarce or absent, with a significant 

impact on the human populations of the area. When caribou 

disappeared from the peninsula by 1890, many families are said to 

have moved north into the Upper Noatak River area (Burch 

1972:358). The eastern part of the Preserve, the Imuruk-Kuzitrin 

Lake area, would have had access to caribou longer than the areas 

to the west in periods of caribou population decline. This 

assumption seems to be borne out by the concentration of late 

prehistoric sites containing specialized stone structures for 
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caribou procurement, located in the Imuruk-Kuzitrin Lake area. 

Summary 

The stone inuksuit, cairns, caches, hunting blinds and 

deadfall traps recorded in the interior lands of BELA represent 

special-purpose sites used by logistically organized hunters for 

the procurement and storage of caribou meat, and small mammal 

meat and fur in the case of the deadfall traps. Binford defines 

logistical or collector strategies as: 

...the storage of food for at least part of 
the year and logistically organized food 
procurement parties special task groups 
may leave a residential location and 
establish field camp or a station from which 
food-procurement operations may be planned 
and executed. If such procurement 
activities are successful, the obtained food 
may be field processed to facilitate 
transport and then moved to the consumers in 
the residential camp [1982:10]. 

Several descriptions of late prehistoric/early historic resource 

use on the Seward Peninsula presented in this chapter fit this 

model. An additional example is provided below: 

Kuzitrin Lake was used (by the Fish River 
people) for caribou hunting in the summer, 
The harvest was divided among the 
participants, with the meat stripped from the 
bones and packed down to winter 
settlements. The lake was also used in 
spring and summer for fishing and hunting 
birds [Koutsky 1982:4:89]. 

The types of sites generated by a collecting strategy are 
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variable depending upon the combination of planning, procuring 

and processing activities conducted at the site. Binford 

identifies five types of sites based on his work with the 

Nunamiut Eskimo; residential sites, locations (e.g. occasion 

kills), field camps, stations or observation sites (e.g. hunting 

blinds) and caches (1982:12). All of these site types have been 

found in the Preserve and are discussed above; with the possible 

exception of locations and field camps which are difficult to 

locate and identify because of their ephemeral nature. 
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CHAPTER 7 

THE ESPENBERG MAARS: A RECORD OF EXPLOSIVE VOLCANIC ACTIVITY IN 
THE DEVIL MOUNTAIN-CAPE ESPENBERG AREA, SEWARD PENINSULA, ALASKA 

David M. Hopkins 
Alaska Quaternary Center, University of Alaska, Fairbanks 

Abstract 

The Devil Mountain-Cape Espenberg area of the Bering Land 
Bridge Preserve includes a volcanic field which lies at the 
northern limit of basaltic volcanism in Beringia. Ten recognized 
vents lie within a wedge of thick Cenozoic sediment bounded by 
the Kobuk Fault and one of its splays. 

The Devil Mountain-Cape Espenberg volcanic field consists of 
five small shield volcanoes and five maars. The shield volcanoes 
appear to be older than the maars and may predate the formation 
of permafrost in the region. The maars are of middle and late 
Pleistocene and Holocene age and are probably the product of 
phreatomagmatic eruptions that resulted when rising basaltic 
magma encountered ground water in Cenozoic sediments beneath a 
cap of permafrost. 

The age of the younger maar eruptions is estimated on the 
basis of radiocarbon-dated samples associated with airfall 
tephra, tephra-rich alluvium, and a tephra-rich ice-rampart 
complex at North Killeak Lake. Tephra beds in several ancient 
thaw-lake deposits were also dated, but these may consist of 
tephra redeposited long after the original tephra fall. 
Relative ages of the older maars are based upon the degree of 
degradation and destruction of associated arcuate tuff ridges. 
North and South Devil Mountain Lakes formed by maar eruptions 
about 7,100 and 17,000 years ago, respectively. South Killeak 
Lake was apparently formed by a maar eruption more than 42,000 
but less than 125,000 years ago. The North Killeak Lake maar is 
probably more than 125,000 years old and the Whitefish Lake maar 
seems to be older, still. 

Each maar eruption deposited a mantle of tephra over an area 
of 1,000 square kilometers or more. The dated tephra layers can 
be used to estimate the age of loess deposition and dune activity 
in the Devil Mountain-Cape Espenberg area. Fossil plant 
assemblages preserved beneath tephra deposits preserves a record 
of Beringian vegetation at various moments in the past. 
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Introduction 

The Bering Land Bridge Preserve is notable for the large 

areas of Cenozoic volcanism that it includes. Volcanism is 

responsible for much of the landscape in which a hunting and 

foraging economy was carried on for many thousands of years and 

in which reindeer herding has been carried on during the present 

century. The two most recent volcanic eruptions (those that 

formed the North Devil Mountain Lake maar near Cape Espenberg 

and the Lost Jim flow near Imuruk Lake) took place within the 

last 10,000 years and thus very likely had human witnesses. 

The numerous cinder cones and extensive basaltic lava flows 

near Imuruk Lake area are the best known of the volcanic phenomna 

within the Bering Land Bridge preserve (Hopkins, 1959, 1963; 

Hopkins et al. 1971; Swanson et al. 1981) and had the best 

documented impact upon the local people 1. More remote and 

1 A volcanic eruption graphically described in the oral history 
of the Inupiat-speaking Kaweruk people of central Seward 
Peninsula (Oquilluk, 1971, p. 22-23) seems surely to record the 
eruption of the vast and voluminous Lost Jim flow, south of 
Imuruk Lake, and the spectacular phreatomagmatic steam explosions 
that would have resulted when the flow entered Imuruk Lake 
(Hopkins, 1959, 1963). This event is also evidently recorded by 
basaltic tephra interbedded in peat on the northeast shore of 
Salix Bay, Imuruk Lake. Twiggy peat, probably slightly 
contaminated by modern roots, collected two centimeters below the 
tephra layer yielded a radiocarbon age of 1,655 +/- 220 years BP 
(1-8293) (Table 1). (This and all other radiocarbon dates given 
in this report are uncalibrated; that is, they have not been 
corrected for temporal variations in the radiocarbon content of 
atmospheric CO2). 
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Not previously described in any formal publication is the small 

field of young basaltic volcanism that lies within the Devil 

Mountain-Cape Espenberg area, an area bounded by the 

Nugnugaluktuk River2 on the south, the Cowpack River on the 

west, the coast of the Chukchi Sea on the north, and Kotzebue 

Sound on the east (Figure 7-1). 

The youngest and most spectacular volcanic features in the 

Devil Mountain-Cape Espenberg area consist of a group of five 

maars (shallow, broad, low-rimmed explosion craters formed by 

eruptions rich in steam). Tephra (volcanic ash) ejected from the 

maars is a conspicuous component of late Quaternary deposits 

throughout the Devil Mountain-Cape Espenberg area. Organic 

deposits above and below tephra deposits provide the means of 

dating at least some of the maar eruptions. Conversely, the 

tephras, once dated and characterized, can provide a useful time 

grid by reference to which other late Quaternary deposits in the 

Devil Mountain-Cape Espenberg area can be dated. The individual 

tephra layers have not yet been characterized as to grain size, 

mineralogy, and major and trace element geochemistry, but the 14 

radiocarbon-dated samples reported here provide a basis for 

dating some of the eruptions. 

2 U.S.Geological Survey maps render the spelling of this stream 
as Nugnugaluktuk River, but local residents corrected my 
pronounciation and told me that the name is more closely 
approximated by "Nuglungnugtuk" (Harry Kigrook, oral and written 
communication 8/21/49). 
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FIGURE I: Bering Land Bridge National Preserve showing localities mentioned in 
text. 
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This report describes the tectonic setting and chronology of 

the volcanic vents and tephra deposits of the Devil Mountain-Cape 

Espenberg area, incorporating the results of field work there in 

1948, 1966, 1970, 1974, and 1986. 

Previous Geological Studies 

A topographic and geologic reconnaissance of the Devil 

Mountain-Cape Espenberg area in the early 1900's established the 

presence of a large tract of basaltic volcanic rocks (Moffit 

1905, pi. III). An oil seep is reported to have been discovered 

in 1921 in a large lake about six kilometers south of the 

Nugnugaluktuk River by George Paxton of Ogden, Utah, possibly in 

the company of George D. Schofield and John Kennedy of Nome and 

John Reed of Teller, Alaska. Eight section-sized oil and gas 

permit areas were staked and held until cancellation of the 

permits in 1932 (D.M.Hopkins field notes 8/26/49, based on 

examination of Bureau of Land Management records in Nome, 

Alaska). The region seems otherwise to have escaped the 

attention of geologists, prospectors, and promoters until the 

1940s. 

In 1948 I briefly visited Harry Kigrook, then living at the 

mouth of the Espenberg River. Kigrook and I made a brief flight 

over Devil Mountain, Devil Mountain Lake, and the cinder cone at 

Hill 368 and examined from the air an iron-rich spring that 

Kigrook had taken for an oil seep. It was Kigrook who first 

informed me about the oil claims north of the Nugnugaluktuk 
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River. 

A two-day visit in 1966 provided an opportunity to examine 

volcanic ejecta and to collect radiocarbon samples bearing on 

the eruption of the two maars that comprise Devil Mountain Lake, 

to traverse the Espenberg River, and to observe beach cliffs cut 

in thaw-lake deposits near Northwest Corner Light. I then 

accompanied Fred and Fanny Goodhope on a boat trip from their 

reindeer camp on the Espenberg River to the village of Deering. 

This journey provided an opportunity to visit points on the 

Kotzebue Sound coast between Cape Espenberg River and the 

Nugnugaluktuk estuary. 

During the summer of 1970, a Geological Survey party 

composed of Robert Rowland, Chindi Hopkins, Ned Goodhope, and me 

mapped the Kotzebue Sound and Chukchi Sea coasts of the Devil 

Mountain-Cape Espenberg area and traversed the Nugnugaluktuk, 

Espenberg, and Cowpack Rivers to the limits of navigation, using 

a four-meter aluminum skiff. Many samples were collected and 

later analyzed for granulometry and macrofossil content, and 

about 20 radiocarbon dates were run, but no report was written. 

In the course of a geologic reconnaissance of the Kotzebue 

Sound region in 1973, Robert Rose, of the Union Oil Company 

recovered Pleistocene mollusk shells from a block of sand 

included in maar ejecta exposed in the bluffs of the southwest 

shore of north Devil Mountain (R.J.Merryman, Union Oil Co., 

written communication 10/1/76). The shells were placed in the 
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collections of the U.S. Geological Survey in Menlo Park, 

California. The Devil Mountain-Cape Espenberg area has since 

been visited by several petroleum company geologists. 

In June, 1974, a party funded by the National Park Service 

and composed of Daniel Livingstone, Paul Colinvaux, and me spent 

about a week in the Devil Mountain-Cape Espenberg area in order 

to assess the possibility of recovering long pollen cores from 

the Espenberg maars. Efforts to sound the lakes were inhibited 

by a persisting partial ice cover. Nevertheless, the Devil 

Mountain Lakes were revisited, and the Killeak Lakes and 

Whitefish Lake were visited for the first time 3. Several new 

radiocarbon samples were collected, and a lake sediment core was 

recovered from Whitefish Lake. Results of the 1974 field study 

are summarized by Hopkins and others (n.d). Radiocarbon age 

determinations of about 10,000 years BP were obtained from two 

segments of the lower half of the five-meter Whitefish Lake core, 

but a date reversal and the presence of uniform pollen spectra at 

all levels (Shackleton 1979) casts doubt on the reliability of 

the radiocarbon dates. Another National Park Service team 

visited the area in 1976, producing an unpublished report on the 

origin, geologic setting, and petrography of the Espenberg maars 

(Forbes 1978) . 

3 In the Inupiat dialect of the Cape Espenberg region 
"Kill'ee'k" means "East Lakes" (plural). The singular would be 
"Killik". Devil Mountain Lake is "Kitakhleek,", meaning "Double 
Lakes". Whitefish Lake is "Navaruk", meaning Big Lake (Mrs. 
Bessie Cross, written communication 9/26/74). 
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In the winter of 1974-1975, a stratigraphic test well was 

drilled to a total depth of 2,570 meters near the mouth of 

"Kiliwooligoruk"4 Creek by the Standard Oil Company of 

California (American Stratigraphic Company, 1977). Tolson 

(1986) incorporates data from the Standard Oil Company's Cape 

Espenberg No. 1 in his review of the subsurface geology of the 

Kotzebue sedimentary basin based mainly on seismic profiles and 

gravity data. 

Regional Setting 

The Devil Mountain-Cape Espenberg area is a segment of the 

northern coastal plain of the Seward Peninsula. The Arctic 

Circle passes through the northernmost part of the beach ridge 

complex that comprises Cape Espenberg. The vegetation consists 

of treeless low-arctic tundra. The area lies about 100 

kilometers west of the present western limit of spruce and about 

150 kilometers beyond the western limit of tree birch. Alder 

shrubs reach their northwestern limit on the Seward Peninsula at 

Devil Mountain Lake. 

4"Kiliwooligoruk" ("Old Wound") Creek is a local name for the 
stream that drains North Killeak Lake (Fred Goodhope, oral 
communication 7/27/66). 
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Tectonic Setting 

The Devil Mountain-Cape Espenberg area lies at the southern 

edge of the Kotzebue Basin, a subsiding tectonic basin that 

has been receiving sediment from adjoining uplands for more than 

40 million years. The Kobuk Fault, a major structural feature 

of northwestern Alaska, extends approximately west-southwestward 

across the southern part of the area (Figure 7-2; Tolson 1986). 

A splay (branch) of the Kobuk Fault extends westward across the 

area from a point near the mouth of Kungealarook Creek. Neither 

fault has obvious surface expression, but in the subsurface the 

two faults delineate a wedge of thick Cenozoic sediments that is 

adjoined by thinner Cenozoic sediment to the north and south. A 

fault that displaces late Pleistocene beach sediments on the 

southern part of the Baldwin Peninsula and swarms of lineaments 

seen on air photos of northern Baldwin Peninsula (D.M.Hopkins, 

unpublished data 1961-1964) attest to continuing movement on 

faults extending through the Kotzebue Basin as does evidence 

discussed later for Holocene tilting of the basin of North 

Killeak Lake. 

The older Cenozoic sedimentary rocks beneath the Devil 

Mountain-Cape Espenberg area include a variety of silicic 

volcanic rocks, lignite, and cemented or well-compacted 

sandstone, siltstone and mudstone. These older deposits are not 

exposed at the surface, but their presence is confirmed by 

exotic blocks incorporated in volcanic ejecta associated with 
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FIGURE 2 Tectonic features and surficial geology of Devil Mountain-Cape Espenberg area. Kobuk fault after Tolson, 1986a. Areas not 
labelled otherwise are mantled by dune sand and windblown silt of Pleistocene age and thaw lakes of Pleistocene and Holocene 
age. 



some of the Espenberg maars. 

It is worth nothing that the Devil Mountain-Cape Espenberg 

area lies at the northern limit of late Cenozoic volcanism in 

Alaska. 

Quarternary Geology 

Low hills extending from Goodhope Bay to the Cowpack River 

are underlain by volcanic deposits which form the highest part 

of Devil Mountain-Cape Espenberg area (Figure 7-2). Most of the 

remainder of the area comprises an ancient coastal plain, 

underlain at shallow depth by Pliocene and Pleistocene marine 

deposits. The presence of marine mollusk shells and many small, 

well-rounded quartz beach pebbles in volcanic ejecta indicate 

that marine deposits extend beneath the Devil Mountain Lakes. A 

lowland, three to 10 kilometers wide, along the Chukchi and 

Kotzebue Sound coasts, is underlain by lagoonal, beach, and 

nearshore mud and sand deposited during the Pelukian (last 

interglacial) transgression; these deposits are exposed along the 

Espenberg River and along the north shore of the Nugnugaluktuk 

River estuary. The volcanic and Pleistocene marine deposits are 

mantled by and generally concealed beneath a complex of late 

Quaternary dune sand, wind-blown silt, and thaw lake deposits. 

Lowland areas are covered by peat generally less than two meters 

thick. Stream channels and flood plains are underlain by 

alluvium, and alluvium is also present beneath dune sand in some 

river-bank exposures along the Nugnugaluktuk and Cowpack Rivers. 

A discontinuous fringe of barrier bar and accretionary 
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beach ridge complexes extends along the Chukchi Sea coast. The 

ancient settlements of Kividluk and Singyuk are located on a 

barrier bar complex that separates Shishmaref Inlet from the 

Chukchi Sea (Jordan, Chapter 8). Farther east, an accretionary 

beach-ridge complex 32 kilometers long and as much as two 

kilometers wide extends eastward from a point near bench mark 

Kitluk to Cape Espenberg (Mason, Chapter 9). Smaller 

accretionary beach ridge complexes are found at the north 

entrance to the Nugnugaluktuk estuary and at several other 

points along the Kotzebue Sound coast. 

The lowest-lying parts of the Cape Espenberg-Devil Mountain 

area are underlain by estuarine mud deposited behind beach and 

barrier bars and in estuaries and bays. Mud carried in 

suspension past Cape Espenberg forms a series of low-lying 

islands extending from Cape Espenberg to a point about four 

kilometers north of the mouth of Kougachuk Creek. 

Volcanic Geology 

A swarm of volcanic vents forms a belt about 32 kilometers 

long and 12 kilometers wide, extending from the coast of Goodhope 

Bay northwestward toward the shores of Shishmaref Lagoon (Figure 

7-2). Devil Mountain is a small shield volcano (convex lava flow 

complex that may or may not be capped by a cinder cone). Hills 

287, 439, and 368 are probably also small shield volcanoes, but 

they are heavily vegetated and seem to be deeply mantled with 

aeolian silt or sand; overflights failed to reveal exposed 
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volcanic rocks. Whitefish Lake, North and South Devil Mountain 

Lakes, and North and South Killeak Lakes are maars, and the 

relatively smooth uplands that surround them are at least partly 

and probably entirely underlain by thick deposits of tephra. All 

of the volcanic rocks in the Devil Mountain-Cape Espenberg area 

examined thus far consist of olivine basalt (Forbes 1978). 

The crest of Devil Mountain consists of a swarm of cinder 

cones that probably delineate a west-northwest-trending eruptive 

fissure and several short basaltic lava flows. Sand wedges or 

deeply thawed ice wedges divide the bare slopes of the cinder 

cones into complexes of large hummocks but the forms of the 

cones are otherwise well preserved. One lava flow appears from 

the air to retain the typical form of a pahoehoe flow but 

appears to have been pervasively shattered by frost-cracking. 

Elsewhere on the Seward Peninsula, similar frost-shattered 

basaltic lava flows have yielded K/Ar dates (listed in Kaufmann 

and Hopkins 1985) ranging from 0.8 to 3.0 million years; but 

preservation of original craters on the Devil Mountain cinder 

cones suggest an age at the younger end of this range, based on 

comparisons with highly degraded cones elsewhere on the Seward 

Peninsula and on the Pribilof Islands whose ages can be inferred 

from K/Ar dates on associated basaltic lava flows (Swanson et al. 

1981; Cox et al. 1966). The presence of a complete vegetation 

cover suggests that Hills 368, 439, and 287 are all older than 

Devil Mountain. All appear to record relatively quiet eruptions 

that produced considerable volumes of basaltic lava but little 
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tephra, more than half a million years ago. 

The five large maars lie to the north of the shield 

volcanoes. Each maar was created during a violently explosive 

eruption; lakes now occupy the resulting craters. A maar origin 

has also been suggested for certain small round, deeply indented 

lakes scattered across the maar belt (Forbes 1978), I think it 

more likely, however, that these represent unusually deeply 

indented thermokarst lakes (thaw lakes) formed in areas where 

perennially frozen silt and sand rich in ground ice was buried 

beneath a thick mantle of tephra from one or another of the five 

large maars. 

Why did some volcanic eruptions produce maars and others 

the more usual basaltic lava flows and cinder cones? Evidence 

presented later suggesting that the maars are all of middle and 

late Pleistocene and Holocene age; the shield volcanoes appear to 

be older. The Cape Espenberg-Devil Mountain area lies within the 

zone of continuous permafrost in an area where ice-bonded frozen 

ground is probably at least 100 meters thick (P^we 1975). The 

ejecta from the South Devil Mountain Lake maar include material 

that must have been frozen at the time of eruption. One might 

assume, therefore, that the presence of a cap of permafrost 

confined ground water in saturated Cenozoic sediments and 

provided the crucial precondition for the formation of the 

Espenberg maars and that the shield volcanoes formed at a time 

when there was no permafrost on northern Seward Peninsula. 

It is true that maars form when the crust is perforated by 
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phreatic (steam) or phreato-magmatic eruptions produced at 

shallow depth by rising magma contacting groundwater at shallow 

depth (Kienle et al. 1980). Confining pressure, however, tends 

to inhibit steam explosions (Kokelaar 1986; Lorenz 1986). More 

likely, the difference in eruptive style reflects a difference in 

the subsurface geology. The Espenberg maars lie near but north 

of the surface trace of the apparently northward dipping Kobuk 

Fault (Tolson 1986) in an area underlain by thick and probably 

water-soaked Cenozoic sediments; the small shield volcanoes to 

the south may be located in areas where porous Cenozoic sediments 

are too thin to provide an adequate ground-water reservoir. 

Morphology and Deposits of the Espenberg Maars 

The Espenberg maar lakes are circular to oval and 

exceptionally large, ranging from two to five kilometers across5. 

Lake surfaces lie 60 to 80 meters below surrounding terrain, and 

depths vary widely. North Devil Mountain Lake consists of a 

central basin said to be at least 30 meters deep (sounding by 

John Cross, oral communication 1966) surrounded by a shelf, 

visible on air photos, on which a sounding of 4.8 meters was 

obtained during our 1974 visit. A sounding of 22 meters was 

obtained several hundred meters from the west shore of North 

5 The average diameter of maars is said to be 700 meters (C.A, 
Wood 1980, quoted in Kienle et al. 1980). 
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Killeak Lake. whitefish Lake is only six meters deep at the 

central point where the 1974 pollen core was taken. Because the 

deeper lakes are slower to warm, depth differences can be 

inferred from differences in the extent of the ice cover that 

persisted during our visit in June, 1974 (Hopkins et al. n.d.). 

Consistent with its great depth, ice covered about 90 percent of 

the surface of North Devil Mountain Lake on June 26th, while 

floating ice covered only about 40 percent of Whitefish Lake on 

June 25th. Differences in the extent of persisting ice cover in 

late June, 1974, suggests the depth series: North Devil Mountain 

Lake>> South Devil Mountain Lake>> South Killeak Lake>> North 

Killeak Lake>> Whitefish Lake. 

Devil Mountain Lakes 

The Devil Mountain Lakes are the freshest in appearance and 

the most tightly dated of the maars; the north lake is the 

fresher and younger maar. The basin of North Devil Mountain 

lake has maximum and minimum diameters of 5.1 and 3.3 

kilometers. South Devil Mountain Lake is the smallest of the 

Espenberg maars, having maximum and minimum diameters of 3.4 and 

2.2 kilometers. The west end of North Devil Mountain Lake has a 

belt of sandy beaches about 100 meters wide. Elsewhere, beaches 

are only a few meters wide. Linear ponds, rows of small ponds, 

and complexes of concentric, arcuate ridges around the periphery 

of the lake (Figure 7-3b) may be features produced by base surges 

during vigorous explosive events (J.Kienle, written 
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FIGURE 3a: Whitefish Lake. 

FIGURE 3b: Devil Mountain Lakes. 

FIGURE 3c: North and South Killeak Lakes. 

SCALE IN KILOMETERS 

KEY 

LAKE INFILLINGS, MOSTLY ICE-RAMPART 

COMPLEXES 

OUTLINES MAJOR SWALES BETWEEN ICE-

RAMPART RIDGES 

DELINEATES A SCARP, VISIBLE ON AIR PHOTOS, 

SEPARATING HIGHER RIDGES OUTSIDE FROM 

LOWER RIDGES INSIDE ON WHITEFISH 

LAKE ICE-RAMPART COMPLEX 
RIDGE SWALE SYSTEMS 

LOCALITIES MENTIONED IN TEXT 

FIGURE 3a-c: Volcanic and post-volcanic features of the 

Espenberg maar lakes: (a)Whitefish Lake, 

(b) Devil Mtn. Lakes, (c) Killeak Lakes. 
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communication 8/87). Some of the ridges are concentric with the 

shores of the lakes, but others are much more sharply curved and 

evidently record smaller, more localized steam explosions that 

took place within the maar near the ends of the two eruptions 

(compare Kienle et al. 1980; Figure 7-3, top). 

The eruptive deposits of the two Devil Lake maars are 

similar and consist of mixtures in various proportions of 

juvenile magmatic and accidental material representing fragments 

torn from the throat of the volcano. Juvenile tephra 

predominates in the most sharply curved tuff rings that probably 

reflect the latest and smallest explosions; elsewhere, the 

ejecta include an estimated 20 to 90 percent of accidental 

material. The accidental fragments include metamorphic rocks 

derived from the basement, volcanic rocks of probable Eocene 

age, unmetamorphosed sedimentary rocks probably of Miocene age, 

and blocks, rounded "boulders", and disaggregated masses of 

Quaternary sediments (Table 7-1). The masses of completely 

unconsolidated pebble gravel, sand, loess, and peat are as much 

as 0.2 meter across and must have been firmly frozen when ripped 

from the throat of the volcano and carried to the surface. 

Age relationships between the North and South Devil Mountain 

Lake maars are established in the 40-meter bluff at Locality 1 

(Figure 7-2), where 3.0 meters of loess, colluvium, and in situ 

peat overlie northwestward dipping beds of south maar ejecta 

and underlie tephra from the north maar. A series of five 

radiocarbon dates ranging from ll,610+/-350 to 9,350+/-350 BP 
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TABLE 7-1. CHARACTER OF JUVENILE AND ACCIDENTAL MATERIAL IN THE 
EJECTA OF NORTH AND SOUTH DEVIL MOUNTAIN LAKE AND SOUTH 
KILLEAK LAKE. 

Probable Subsurface Source Llthology 

Juvenile magmatic material Fine cinders. 
Welded scoria. 
Highly vesicular basalt. 
Glassy basalt. 
Frothy basalt pumice. 
Cored bombs (quartz sandstone 
coated with basalt). 

Paleozoic basement 

Eocene volcanic rocks 

Angular chunks of quartz. 
Angular chunks of schist. 

Porphyritic rhyolite. 
Fragments of basalt or andesite 
with inclusions of white pumice. 
Cemented quartz sandstone. 
Lithified siltstone. 
Compact clay. 
Ironstone concretions 
(up to 0.3 m in diameter). 
Lignite and lustrous coal. 
Petrified wood. 

Pliocene and Pleistocene Highly rounded quartz pebbles 
(seen only at Devil Mountain 
Lakes). 
Beds of soft sand. 
Shelly concretionary sandstone. 
Blocks and rounded "boulders" of 
completely unconsolidated 
pebbles gravel, medium sand, 
loess (wind-blown silt) and peat. 
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(W-2801 and W-2800) were obtained from organic samples collected 

in this sequence (Tables 7-2 and 7-3). These relationships show 

that the North Devil Mountain Lake maar erupted less than 9,300 

years BP and that the South Devil Mountain Lake maar erupted more 

than 11,000 years BP (Figure 7-4). 

The presence of abundant remains of dwarf birch in the 

colluvium that accumulated between eruptions and the general 

lack of a loess cover on tuff ridges adjoining North Devil Lake 

maar is consistent with these age assignments. Silt 

impregnating ejecta from the south lake and the presence of more 

than a meter of loess-like silt overlying this ejecta at 

Locality 1 suggest that the South Devil Lake maar eruption may 

be several thousand years older than the 11,600-year-BP limiting 

date provided by W-2801. North and South Devil Mountain Lakes are 

separated by a long, narrow spit concave toward South Devil 

Mountain Lake, suggesting at first glance that the South Devil 

Mountain Lake maar transects and is therefore younger than the 

North Devil Mountain maar. However, the spit was formed by wave 

action, perhaps amplified by ice shove, long after the lake 

basins were created by maar eruptions. Surface outline tells us 

nothing about the relative ages of the two lakes. 

South Killeak Lake 

The basin of South Killeak Lake has maximum and minimum 

diameters of 4.3 and 3.0 kilometers. Steep but vegetated slopes 

rise from the perimeter of the lake. Concentric ridges, swales, 
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TABLE 7-2. RADIOCARBON DATES MENTIONED IN THE TEXT, 
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Quadrangle, Location, 
Laboratory Age Latitude, Hopkins 
Number (ybp)* Longitude field station Reference 

1-8293 1,655 +/- 220 Bend.C-3 Salix Bay, Imuruk Kaufmann & 
65 38.7'N Lake Hopkins, 

163 10.1'W (74-31) 1985 

W-3488 4,300 +/- 200 Kotz.B-6 Cutbank, small 
66 21.6'N lake SW of 

164 42.5'W Whitefish Lake 
(74-5,74-9) 

AU-113 7,070 +/- 150 Kotz.B-5 Cutbank of 
66 16.3'N Kiliwooligoruk 

164 01.4'W Creek (74-28) 

W-2800 9,350 +/- 350 Kotz.B-6 Southwest shore, N 
66 23.6'N N.Devil Mt. Lake 

164 31.7'W Lake (66-68,74-15) 

W-2802 9,410 +/- 350 Kotz.B-6 
66 23.6'N 

164 31.7'W 

W-3491 9,630 +/- 350 Kotz.B-6 
66 23.6'N 
164 31.7'W 

W-2803 10,370 +/- 500 Kotz.B-6 
66 23.6'N 

164 31.7'W 

W-2805 11,550 +/- 350 Kotz.C-5 Cutbank of 
66 30.7'N Espenberg River 

164 01.6'W (70-19) 

W-2801 11,610 +/- 500 Kotz.B-6 Southwest shore, N. 
6 6 2 3.6'N Devil Mt. Lake 

164 31.7'W (66-68,74-15) 

W-2806 14,490 +/- 400 Kotz.C-5 Cutbank of 
66 31.5'N Espenberg River 

164 00.2'W (70-32) 

W-2880 16,950 +/- 500 Kotz.C-5 Cutbank of 
66 30.0'N Espenberg River 

164 05.9'W (70-17) 



TABLE 7-2. RADIOCARBON DATES MENTIONED IN TEXT (continued) 

Quadrangle, Location, 
Laboratory Age Latitude, Hopkins 
Number (ybp) Longitude field station Reference 

BETA-186 32 16,990 +/- 150 Kotz. A-5 Cutbank of This report 
66 11.3'N Nugnugaluktuk 
164 21.0'W River 

(86-37,86-41) 

W-3489 17,630 +/- 800 Kotz. B-6 Cutbank, small M. Rubin, 
66 21.6'N lake SW of White- written 
164 42.5'W fish Lake comm, 

(74-5, 74-9) 12/26/73 

BETA-18549 17,910 +/- 150 Kotz. B-5 Mouth of This report 
66 21.6'N Kiliwooligoruk 
163 51.5'W Creek (86-46) 

BETA-18547 18,500 +/- 150 Kotz. A-5 Cutbank of This report 
66 11.3'N Nugnugaluktuk River 

164 21.0'W River (86-37,86-41) 

W-3492 19,600 +/-1000 Kotz.B-6 Small lake SW Kaufmann & 
66 21.6'N of Whitefish Lake Hopkins, 

164 42.5'W (74-5, 74-9) 1985 

AU-112 19,900 +/- 800 Kotz.B-6 Cutbank, small lake Kaufmann & 
66 21.6'N SW of Whitefish Hopkins, 1985 

164 42.5'W Lake (74-5, 74-9) 

W-2879 >27,000 Kotz.C-5 Cutbank of 
66 30.0'N Espenberg River 

164 06.9'W (70-17) 

W-2884 >31,000 Kotz.C-5 Cutbank of 
66 31.5'N Espenberg River 

164 00.2'W (70-32) 

W-2670 >42,000 Kotz.B-4 Mouth of Kougachuk 
66 15.9'N Creek (70.-44) 

163 49.9'W 

* Radiocarbon dates are uncalibrated: that is, they have not ~~ 
been corrected for temporal variations in the radiocarbon content 
of atmospheric C02. 
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TABLE 7-3. MEASURED SECTION IN BLUFF AT SOUTHWEST SHORE OF 
NORTH DEVIL MOUNTAIN LAKE (LOCALITY 1, FIGURE 7-2) 
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Bed 
Thickness Sediment Character 

(m) 
Surface. 

< 1.0 Turf, peat, and colluvium. 

10.0 Tephra from North Devil Mountain Lake maar. 

0.2-0.5 Colluvium: crudely bedded silty gravel containing 
many twigs of dwarf birch (R.C.Koeppen, Forest 
Products Lab, written communication 10/8/74). 
Radiocarbon sample W-2800, 9,350+/-350 years BP, 
collected in 1/2-cm peaty layer near top. 

0.5-0.6 Platey fibrous peat, silt laminae in upper part. 
Large willow leaves, some twigs. Fills former 
swale. Radiocarbon sample W-2802, 9,410+/-350 
years BP, collected near top; W-3491, 9,630+/-350, 
collected 5 cm below top. 

0.2 Thin and lensy bedded silt and peat. 

0.3 Sedge peat. 

1.2 Silt (redeposited loess?) containing peaty layers 
at 0.1, 0.2, and 0.9 m below top. Radiocarbon 
sample W-2803, 10,370+/-500 years BP, at 0.2 m; 
W2801, ll,610+/-500 years BP, at 0.9 m. 

0.5 Basaltic scoria infiltrated with silt. 

7.8 Covered interval. 

Lake level 
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FIGURE 4 : Diagrammatic sketch showing radiocarbon dates bearing on age of some of the Espenberg 
maar eruptions. Locality numbers located on Figure 2 . 



and gullies in a belt one or two kilometers wide delineate ridges 

that may represent ancient base-surge deposits. Beaches are 

narrow and on the west shore consist mostly of boulders. Welded 

scoria are exposed in a ledge on the east side of the lake; 

little or no exposed lava or ejecta can be found else where on 

the basin slopes. However a gully 50 meters deep entering the 

east shore of the lake (Locality 2, Figures 7-2 and 7-3) exposes 

ejecta generally similar to ejecta from the Devil Mountain Lake 

maars. Scattered quartz pebbles are larger and less rounded than 

the redeposited beach pebbles in the Devil Mountain Lake ejecta. 

North Killeak Lake 

The original basin of North Killeak Lake is nearly 

circular and has a diameter of 3.2 kilometers. Two short, faint 

swales are the only traces of base-surge rings to be seen around 

the perimeter of the North Killeak Lake maar (Figure 7-3c). The 

lake shore is separated in most places from relatively gentle 

basin slopes by a belt of ice-rampart ridges ranging from 120 to 

more than 500 meters wide. The ice rampart ridges are readily 

distinguished from concentric rings ascribed to base surges. 

Concentric rings ascribed to base surges lie entirely outside the 

original crater walls and are generally much wider and have much 

more relief than do the ice rampart ridges. Steep slopes along 

the south shore expose ledges of welded tuff-breccia and compact 

black, pisolitic accretionary lapilli (clear indications of wet 

tephra; J.Kienle, written communication 8/87). Loess is 

287 



exposed in frost-scars at the crest of the slope. 

The ice rampart ridges are mostly composed of coarse, sand-

sized brown scoria mixed with small quantities of black, 

pumiceous basalt pebbles. A scattering of very well rounded 

quartz pebbles up to one centimeter across is also present. A 

single pebble of concretionary sandstone containing small marine 

mollusk shells was found. The material making up the ridges is 

thus similar to ejecta of the Devil Mountain maars and less 

similar to ejecta from South Killeak Lake. No loess cover is 

present, confirming that the ice-rampart ridges are younger than 

the loess-mantled volcanic deposits exposed at the south rim of 

the maar. 

On June 26, 1974, we watched a large raft of wind-driven 

candled ice shove gravelly tephra atop the shorefront ridge in 

front of our camp on the west side of North Killeak Lake. The 

shorefront ridge there rises an abrupt 1.8 meters from the lake 

surface. Older ridges are higher, and the oldest stands nine 

meters above the 1974 lake level. Ridges are spaced 100 to 150 

meters, crest to crest. The ice-rampart complex along the 

southwest shore is wider but lower. The active ridge consists 

of chunks of peat and rolls of turf standing less than a meter 

above 1974 lake level; it is backed by a 50-meter belt of marsh 

at lake level and then by slightly higher gravel ridges rising 

to about 4.5 meters at the inner edge of the complex. The 

differences between profiles across the ice-rampart complexes at 

the west and southeast shores (Figure 7-3) suggests that North 
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Killeak Lake may have undergone several meters of recent 

southeastward tilting. 

The material comprising the ice-rampart ridges is indeed 

much younger than the eruption that formed the North Killeak Lake 

maar, having been deposited in a pre-existing lake beginning 

shortly after 7,100 years BP. The deposits are dated by small-

tree-sized birch wood recovered beneath gravel comprising ice-

rampart ridges in the banks of Killiwooligoruk Creek at the 

point where the stream leaves the lake basin (Locality 4, Figure 

7-2 and Table 7-4). The presence in beach-ridge sediments 

elsewhere of small rounded quartz pebbles and a concretion 

containing mollusk shells suggests that the ejecta comprising the 

beaches originated in one of the Devil Mountain Lake maars. 

Whitefish Lake 

Whitefish Lake, which I have seen only once from a float-plane 

window, is the shallowest and most subdued of the Espenberg 

maars. Basin walls are low and deeply dissected (Figure 7-3a). 

An extensive, integrated drainage enters the lake, incorporating 

streams as much as six kilometers long. The lake once had 

maximum and minimum diameters of 4.3 and 3.8 kilometers, but a 

crescent-shaped ice-rampart plain reaching a maximum width of 900 

meters occupies about a quarter of the original basin. 

None of the interior slopes are steep enough to expose the 

ejecta of which the maar walls must be composed. A series of 

swales to the north and west of the lake and a low bluff 
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TABLE 7-4. MEASURED SECTION ON KILIWOOLIGORUK CREEK AT EDGE 
OF NORTH KILLEAK LAKE BASIN (LOCALITY 3, FIGURE 7-2). 

Bed 
Thickness Sediment Character 

Surface. 

4.8 m Gravelly sand (ice-rampart deposit). 

1.0 m Large wood in frozen mud. Stems of willow and 
alder (Virginia Page, Stanford Univ., oral 
comminication 9/23/74; R.C.Koeppen, Forest 
Products Laboratory, written communication 
10/8/74); radiocarbon sample AU-113, 7070+/-150 
years BP, from this level. 

1.0 m Beach gravel. 

Stream level 
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northeast of the lake evidently delineate the faint traces of 

concentric base-surge rings. The shallow depth of the lake, the 

extensive ice-rampart complex, and the deep dissection of 

original walls suggest that Whitefish Lake is by far the oldest 

of the maars. 

Age of the Espenberg Maars 

Morphological Evidence 

If we assume that the maars were generally similar in 

initial form, that each originally displayed base-surge rings, 

that initial wall steepnesses were about equal, and that 

dissection of the walls has been progressive, then the maars can 

be divided into age classes on the basis of morphology. It seems 

clear that the two Devil Mountain Lake maars are youngest; 

radiocarbon dates and stratigraphy show that the North Lake is 

the younger of the two. The Killeak Lake maars appear to be 

considerably older, and morphological differences suggest that 

North Killeak Lake maar is much the older of the two. Whitefish 

Lake seems to be still older. 

Arrangement of the maars in order of diminishing water depth 

suggests the same age order. However, the very late age of the 

ice-rampart ridges that occupy much of the North Killeak Lake 

basin suggests that infilling of lake basins may have been 

mainly a function of position and wind direction during later 

maar eruptions. 

The explosive eruptions that produced the maars resulted in 
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tephra falls that buried the vegetation of the time. In drainage 

basins near an erupting maar, thick airfall tephra evidently was 

swiftly stripped from slopes, overloading the trunk streams and 

causing rapid aggradation. In places, vegetation on flood plain 

and lower valley slopes was buried by the aggrading streams; in 

other places, above-ground vegetation was stripped away, but 

networks of woody roots were buried and preserved. All of these 

situations provide excellent dating opportunities. In situ peat 

layers lying some distance stratigraphically below or above an 

airfall or alluvial tephra layer also provide limiting dates, 

but these may have been deposited several thousand years earlier 

or later than the eruption responsible for the tephra fall. 

The tephra comprising the ice-rampart complex surrounding 

North Killeak Lake appears to have been deposited during the 

nearby eruption that produced the North Devil Mountain Lake 

maar, and rooted wood buried beneath the oldest part of the 

complex probably dates the North Devil Mountain lake eruption. A 

similar dating situation may exist at Whitefish Lake. 

Detrital wood and peat in alluvium and lake deposits are 

untrustworthy dating materials, because buried organic material 

can be preserved in the arctic and subarctic for tens of 

thousands of years. These materials are readily redeposited in 

younger Quaternary sediments (Nelson and Carter in press). 

Consequently, detrital organics found below, within, or above a 

tephra may be far older than the material in which they are 

incorporated, and dating them may lead to quite misleading 
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conclusions concerning of the age of the eruption that produced 

the tephra. 

Ancient thaw lake deposits in the Cape Espenberg-Devil 

Mountain area include beds of tephra. Although attempts have 

been made to date these beds, problems of redeposition discussed 

below cast grave doubt upon their significance as a basis for 

dating the maar eruptions. 

Tephra in Aeolian Sequences 

Radiocarbon dates have been obtained on organic litter 

associated with tephra falls in exposures on the banks of a lake 

southeast of Whitefish Lake and on the bank of the Nugnugaluktuk 

River. These two tephras are of about the same age and most 

likely reflect the same eruption. Tephra probably of the same 

age was also seen in at least one other exposure along the upper 

Nugnugaluktuk River and in exposures on the banks of two thaw 

lakes near the Kitluk River. The thick tephra in the high and 

actively caving northwest bank of an active thaw lake one 

kilometer southeast of Whitefish Lake (Locality 7, Figure 7-2 and 

Table 7-5) provides the well-dated record of a maar eruption 

somewhere in the Devil Mountain-Cape Espenberg area. The tephra 

occurs as sharply defined graded beds that evidently reflect 

repeated volcanic explosions at the source vent. Two 

radiocarbon-dated samples collected from a turf layer buried by 

the tephra yielded radiocarbon ages of 19,900+/-800 (AU-112) and 

17,630+/-800 (W-3492) years BP while a very small sample of roots 
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TABLE 7-5. COMPOSITE SECTION ALONG ABOUT 100 METERS OF NORTHEAST 
END OF THAW LAKE, ONE KILOMETER SOUTHWEST OF WHITEFISH 
LAKE (LOCALITY 7, FIGURE 7-2). 

2 9 4 

Bed 
Thickness SedIment Character 

(m) Surface. 
0.80 Fibrous peat. 

0.15 Peaty, cross-bedded fine aeolian sand. 

0.01 Tephra. A few plant stems and peaty streaks at 
base. 

0.10 Loess-like silt, yellow and olive. 

0.02 Tephra, banded black and white, lensy 2-mrn beds. 

0.90 Loess-like silt, brown. A few plant stems and 
peaty streaks at top, immediately beneath 
overlying tephra. Radiocarbon sample W-3488, 
4,300+/- 200 yrs.BP, from this level ("Unable to 
avoid some contamination. I got small amounts of 
<next higher loess> in sample, less than 10%, more 
than 1%.", Hopkins, field notes 6/25/74). 

0.50 Interbedded quartz sand, pumice, and silt, 
probably product of aeolian redistribution of 
older sediments. No buried organic layer at base. 

1.00 Loess-like silt, dark Q'rey, many roots. 
Radiocarbon sample W-3492, 19,600+/-!,000 yrs.BP, 
is based on a very small sample representing a 
500-micron sieve concentrate from lower 20 cm of 
this unit. Sieve concentrate was largely coarse 
pumice and small concretions. 

0.20 Laminated pumice and fine, white quartz sand: 
aeolian reworking of pumice surface? 

1.60-2.00 Bedded tephra, individual beds grade from sandy 
pumice to silt-sized material. 

0.05-0.10 Buried turf, undulating surface with rooted twigs, 
in places continuous mat of 5-cm grass tufts. 
Radiocarbon-dated samples W-3489, 17,630+/-800 
yrs.BP, and AU-112, I9,900+/-800 ybp, are from 
this level. 

1.40-2.60 Loess, brown, root-bound and oxidized in upper few 
cm. Contains a buried ice-wedge 1.5 m wide which 
appears to top at base of overlying r.ephra. 

Lake level 



sieved from loess-like silt 20 to 40 centimeters above the tephra 

yielded a radiocarbon date of 19,600+/-1,000 years BP. The 

tephra evidently records an eruption that took place less than 

19,000 and perhaps less than 17,000 years BP. 

The tephra overlies loess or redeposited loess and thus must 

be younger than the maar that produced Whitefish Lake, since the 

exposure lies on the flanks of the Whitefish Lake maar. 

Overlying the tephra is a 2.7 meter sequence consisting of layers 

of silt alternating with interbedded pumice, sand-sized tephra, 

and quartz sand. Radiocarbon sample W-3488, collected within 

about 0.3 centimeter of the top of this sequence, yielded an age 

of 4,300+/-200 years BP (W-3488). The sediments above the 

tephra bed probably consist of aeolian and colluvial sediments, 

the latter being derived from the slopes of the Whitefish Lake 

maar. 

The same eruption seems to be recorded by a dated tephra 

exposed on the north bank of the Nugnugaluktuk River at the neck 

of a cut-off meander about 0.4 kilometer upstream from the mouth 

of the first right tributary above the Lane River (Locality 8, 

Figure 7-1 and Table 7-6). The tephra layer is underlain by 

loess-like silt and overlain by cross-bedded aeolian sand. The 

tephra is bedded; possibly the bedding represents the products of 

separate explosions as do the thick beds in the tephra at 

Locality 7. However, the tephra is underlain in places by a 

lamina of white quartz sand a few millimeters thick which shows 

flame structures indicating that the tephra was deposited when 
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TABLE 7-6. COMPOSITE MEASURED SECTION AT NUGNUGALUKTUK RIVER 
CUT-OFF SITE (LOCALITY 8, FIGURE 7-2; EXPOSURE WAS 
EXCAVATED ACROSS A WIDTH OF ABOUT 15 METERS). 

Bed 
Thickness Sediment Character 

(m) Top: slope (7 degrees) rising to 30 m above river 
level. 

0.50 Loess-like silt. 

1.50+ Aeolian fine and medium sand, greyish brown, 
northward dips of about 15 degrees in upper 0.45 
m, thin and horizontally bedded in lower 1.05 m. 

0.15-0.30 Black, tephra-rich sand, thin-bedded; locally at 
base, a 3-5 mm zone of white, more quartz-rich 
sand, and there, small flame structures involving 
basal white sand diapirically intrude overlying 
black sand, suggesting white sand was saturated at 
time of deposition of the black, tephra-rich sand. 
Layer is deformed and tilted in parts of the 
exposure. 

0.01-0.30 Discontinuous peat layer; in places, a buried turf 
composed of grass-like tufts and stems underlain 
by root-bound silt; where overlain by white sand, 
however, consists of discontinuous clots or lenses 
of peat and roots are lacking in underlying silt. 
Radiocarbon sample Beta # 18632, 16,990+/-150 ybp, 
from this level. 

0.45+ Massive, loess-like silt containing at least one 
1-cm clot of peat in upper 30 cm and two dish-
shaped peat lenses 5 mm thick and 40 cm long, 30 
cm below top. Small, fossil root hairs extend 
downward from peat layers, which also include 
small twigs, grass-like fragments, and pellets of 
microtine rodent dung. Radiocarbon sample Beta # 
18547, 18,500+/-150 ybp, from this level. 

0.01-0.04 Discontinuous line of peat clots. 

0.30 Silt with isolated 1-cm clots of peat. 

<0.01 Two dish-shaped peat lenses 5 mm thick and 40 
cm long. Small, fossil root hairs extend downward 
from peat layers, which also include small twigs, 
tiny grass-like fragments, and microtine dung. 

1.9 Covered. 
River level 
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the sand was wet and that the sand then rose diapirically into 

the tephra. An underlying thin turf in places is undisturbed but 

in other places where the sand is present, it is discontinuous 

and possibly was scoured or eroded during the deposition of the 

sand. These relationships indicate that the tephra layer may 

have been slightly redistributed by running water. However, the 

preservation in places of rooted vegetation beneath the tephra 

layer suggests that the radiocarbon date of 16,990 +/-150 years 

BP (Beta #18632; Table 7-6) is a very close limiting date for the 

tephra fall. 

Tephra in Alluvial Sequences 

Radiocarbon dates have been obtained for organic materials 

associated with waterlaid tephra exposed at the mouths of 

Kougachuk and Kiliwooligoruk Creeks. Buried root complexes, as 

yet undated, are also exposed beneath waterlaid tephra near the 

mouth of the Kitluk River. Undated tephra layers a few 

centimeters thick occur interbedded in alluvium in terraces of 

the Nugnugaluktuk and Cowpack Rivers. The valley of Singeakpuk 

Creek which drains Whitefish Lake has not yet been examined. 

Definitive evidence for the age of the South Killeak Lake 

maar eruption is provided by rooted organics collected beneath 

thick, coarse, waterlaid tephra deposited by a torrential 

stream. These beds are exposed in bluffs that extend about one 

kilometer northward from the mouth of Kougachuk Creek (Locality 

5, Figure 7-2 and Table 7-7). Near the present mouth of 
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TABLE 7-7. COMPOSITE MEASURED SECTION OF DISCONTINUOUS EXPOSURES 
EXTENDING ONE KILOMETER NORTH FROM MOUTH OF KOUGACHUK 
CREEK (LOCALITY 5, FIGURE 7-2). 
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Bed 
Thickness Sediment Character 

(m) 
Surface. 

0.3-0.60 Peat and turf. 

0.0-1.2 Loess-like silt. 

2.0-3.2 Sandy, silty and pisolitic tephra, thin bedded to 
laminated. At some levels displays antidunes and 
trough cross-bedding, indicating torrenial flow. 
No detrital wood. Base scoured a few cm into 
underlying deposits. 

0.0-0.5 Buried turf. Radiocarbon-dated sample W-2670, 
>42,000 years BP, from this level. 

0.6+ Sticky, pale greenish-yellow gleyed silt 
occasional blocks of dark organic silt. Large ice 
wedges and smaller ice-wedge pseudomorphs lie 
within this unit. 

Sea level 



Kougachuk Creek, the ancient stream that deposited the tephra 

locally scoured away surface vegetation and excavated into 

underlying loess immediately before the alluvial tephra was 

deposited. In other places, the water-laid tephra buried and 

preserved plant remains representing floodplain meadow 

vegetation—a moss mat, rooted grass straw, still-green grass 

sterna with fruiting heads, and gnarled, rooted and branched 

willow shrubs. A few berries and insect remains are also 

preserved. 

An exposure about one kilometer north of Kougachuk Creek 

seen in 1968 and 1970 records vegetation on the ancient valley 

slope, also preserved beneath the flood of waterlaid tephra. 

Beneath the tephra, features resembling cross-sections through 

the tussock-birch-heath polygons of Hopkins and Sigafoos (1951) 

were seen. These consisted of dwarf birch (Betula nana) and 

prostrate willow shrubs of two species in full leaf, rooted in a 

fossil turf of variable thickness. Beneath the turf lay a 

15-centimeter layer of olive silt containing cryoturbated peaty 

bands, partitioned at regular intervals by vertical zones of 

fibrous peat. The zone of silt and cryoturbated peat represents 

an ancient active (seasonally thawed) layer, now perennially 

frozen, and underlain by the flat top of an enormous buried ice 

wedge 4.5 meters across. The peat beneath the waterlaid tephra 

yielded a radiocarbon date of more than 42,000 years BP 

(W-2670). 

The deposits north of the mouth of Kougachuk Creek are 
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interpreted as representing water-laid tephra that quickly 

filled the valley of Kougachuk Creek to a depth of five meters 

or more following a maar eruption very near the drainage basin. 

The probable source is the South Killeak maar, now drained by 

Kougachuk Creek. The floodwaters scoured the floodplain in 

places and buried and preserved vegetation beneath alluvial 

tephra in others. As the deposit thickened, mesic tussock-

birch-heath tundra on the north valley wall nearly five meters 

above the floodplain was buried. The eruption and flood 

evidently took place in mid-summer, because willows and dwarf 

birch were in full leaf, the grass had fruiting heads, and some 

berries were present. 

Seasonal thawing produces an active layer about 75 

centimeters thick in contemporary tussock-birch-heath vegetation 

in the area of the Bering Land Bridge Preserve (Hopkins and 

Sigafoos 1951). The 55-centimeter thickness of the ancient 

active layer and the large size of what was then an active ice 

wedge indicates that the waterlaid tephra at the mouth of 

Kougachuk Creek was deposited during an interval when summers 

were shorter than at present. The abundance of birch, however, 

suggests a vegetation more mesic than the steppe-tundra that 

existed 12,000 to 25,000 years ago (Ager 1982; Ritchie and 

Cwynar 1982) during the cold, dry Duvanny Yar interval (Hopkins 

1982). Instead, the buried vegetation at Kougachuk Creek 

suggests an intermediate climatic regime such as that which 

prevailed between 65,000 to 25,000 years ago during the 
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Boutellier interval of Hopkins (1982). The waterlaid tephra at 

the mouth of Kougachuk Creek lies seaward of the probable inner 

limit of Pelukian (last interglacial) transgression, indicated by 

a steepening of the topography about four kilometers further 

inland, and it lies stratigraphically above Pelukian marine 

sediments exposed in coastal bluffs five kilometers to the south. 

These relationships indicate that the eruption of the North 

Killeak Lake maar took place more than 42,000 years ago but more 

recently than the peak of the last interglacial interval, 125,000 

years BP. 

An excellent exposure of water-laid tephra, unfortunately of 

much more dubious geochronological significance, was seen in 1986 

at the mouth of Kiliwooligoruk Creek, the stream which drains 

North Killeak Lake (Locality 6, Figure 7-2). Rapid coastal 

retreat during the sixteen years since my previous visit had 

resulted in the exposure of a section (Table 7-8) through a 5.5-

meter hillock that is evidently an open-system pingo. Exposed in 

the pingo is a northward-dipping alluvial sequence more than four 

meters thick composed of basaltic tephra but containing, 

surprisingly, a scattering of detrital twigs. On the lower, 

southern flanks of the dissected pingo, the tephra-rich alluvium 

disappears, and discontinuous exposures show slightly uplifted 

Holocene thaw lake sediments consisting of peat and peaty silt. 

The thaw-lake sediments could be traced into undisturbed low 

bluffs a few tens of meters further south. Unfortunately, 

limited exposures and limited time left the relationship between 
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TABLE 7-8. MEASURED SECTION IN EXPOSURE IN DISSECTED PINGO AT 
THE MOUTH OF KILIWOOLIGORUK CREEK (LOCALITY 6, 
FIGURE 7-2). 

Bed 
Thickness Sediment Character 

(m) 
Surface. 

0.26 Turf and peat, roots of modern vegetation. 

0.50 Bedded silt, sandy silt, and peaty silt oxidized 
to form color B horizon in upper part. 

4.20 Fine and coarse basaltic sand containing scattered 
detrital twigs; thin and slightly wavey bedded. 
Beds dip five or six degrees northward, parallel 
to the sloping surface. Interpreted as 
tephra-rich alluvium uplifted by development of 
pingo. Beta # 18549, 17,910+/-150 years BP, from 
detrital twigs from this unit. 

0.20 Brown silt. 

Rear of low beach 
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the alluvium and the Holocene peat uncertain. 

Twigs in the water-laid tephra were collected and submitted 

for radiocarbon dating on the assumption that they would date 

the eruption of the North Killeak Lake maar. The twigs yielded 

an age of 17,910+/-150 years BP (Beta #18549). Two alternate 

interpretations suggest themselves: (1) the alluvial tephra at 

the mouth of Kiliwooligoruk Creek may be dated by the included 

wood and may record an eruption of the North Killeak maar about 

18,000 years BP; or (2) the alluvial tephra may have been 

deposited after large quantities of tephra were dumped in North 

Killeak Lake (and no doubt also in the stream valley) about 7,100 

years BP, and the 18,000-year old wood may have been incorporated 

in the alluvial tephra from older deposits eroded from the valley 

walls. 

There is clear evidence that a maar eruption took place 

about 18,000 years ago somewhere in the Devil Mountain-Cape 

Espenberg area. Morphology, however, suggests that the North 

Killeak Lakes maar is far older than 18,000 years. Although one 

might postulate that the initial morphology of the North Killeak 

Lake maar has been obscured by thick tephra ejected during the 

North Devil Mountain Lake eruption, it seems much more likely 

that the radiocarbon-dated wood in the alluvial tephra at the 

mouth of Kiliwooligoruk Creek is redeposited. In view of the 

lack of a loess cover, the alluvial tephra is probably of 

Holocene age and of the same age as the oldest ice-rampart 

deposits in the North Killeak Lake basin. 
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Tephra in Thaw-lake Deposits 

Much of the Devil Mountain-Cape Espenberg area has been 

occupied by thaw lakes at one time or another during the past 

100,000 years. The deposits of ancient thaw lakes are 

extensively exposed in the coastal bluffs and river valleys of 

the area. A thaw lake expands by thawing, collapse, and erosion 

of its banks, producing sediment that is then redeposited in the 

lake. Gravel, sand, mammal bones, and other coarse debris are 

deposited in the nearshore zone of strong currents. Uprooted 

shrubs, chunks of peat, and other coarse organic debris drift 

down-wind, eventually become waterlogged, and are then 

incorporated in nearshore sediments of leeward shores. Fossil 

organic detritus derived from sediments in the banks may also be 

incorporated in the coarse near-shore sediments. Silt, clay, and 

fine organic detritrus are carried away in suspension and 

eventually settle in more central parts of the basin. 

Exposed sections through the basin of an ancient thaw lake 

typically display a basal zone 30 or 40 centimeters thick of 

sandy sediment, often ripple bedded, and commonly containing 

large and abundant masses of coarse organic debris. Because it 

is oldest at the point of origin (usually near the center) and 

becomes progressively younger as the former margin of the lake 

basin is approached, the organic-rich, coarse layer may be termed 

"the basal transgressive layer". The basal transgressive layer 

is generally overlain by thin-bedded fine sand, mud, organic mud, 

or fine detrital peat ranging from one to five meters in total 
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thickness. 

Peaty silt and detrital peat predominate in sediments of 

thaw lakes that existed less than 12,000 years ago, while older 

thaw-lake deposits in the Cape Espenberg-Devil Mountain region 

consist mostly of bedded silt and fine sand containing little or 

no detrital organic material except in the basal transgresive 

layer. 

The older lake deposits evidently date from a time when the 

entire landscape was aggrading as a consequence of deposition of 

wind-blown silt and sand blown from the dry floor of Kotzebue 

Sound and the Chukchi Sea and from the large glacial-outwash 

streams that crossed the dry sea floor. Ice wedges formed in 

the accumulating aeolian sediment, but from time to time the 

cycle was disrupted by development of thaw lakes which destroyed 

the ice wedges. This complex of aeolian and permafrost 

processes permitted the repeated development and subsequent 

filling of thaw-lake basins. Exposures in coastal and river 

bluffs commonly show as many as three superposed sequences of 

thaw-lake deposits. 

During field studies prior to 1987 and while writing an 

initial draft of this paper, I assumed that detrital peat 

underlying and overlying concentrations of tephra in thaw lake 

deposits would provide close limiting dates for maar eruptions. 

Dates out of stratigraphic sequence and considerable dispersal 

in the radiocarbon dates cast doubt on this optimistic 

assumption, and then Janet Kidd and I observed large quantities 

305 



of tephra being reworked into modern thaw lakes from ancient 

deposits on their banks. We also observed thick beds of 

redeposited tephra in exposed cross-sections of deposits filling 

the drained basins of former lakes of Holocene age, in positions 

where the tephra was clearly redeposited from older airfall 

tephra deposits interbedded in nearby loess deposits. Thus, at 

present it seems nearly impossible to distinguish primary from 

redeposited tephra in thaw-lake deposits. Nevertheless, 

radiocarbon samples have been collected from exposures of 

Pleistocene and Holocene lake sediments, partly to elucidate the 

history of thaw lake development and partly in the unfounded 

expectation that information bearing on the age of maar 

eruptions could be obtained. The most intensive dating effort 

was conducted in the Espenberg River valley in 1970. Steep 

bluff exposures there display two or three superposed sequences 

of thaw-lake deposits resting upon Pelukian (last interglacial) 

beach sand or on aeolian sand that probably represents ancient 

back-beach dunes of Pelukian age. 

Tephra beds appear at various levels in several of these 

exposures. Organic samples that were expected to limit the age 

or ages of the tephra beds were obtained in measured sections at 

Localities 9, 10, and 11 (Figure 7-1). 

At Locality 9 (Table 7-9), a tephra layer appears in 

thaw-lake sediments 4.6 meters above twiggy detrital peat 

comprising a basal transgressive layer from which a radiocarbon 

date of 16,950+/-500 years BP (W-2880) was obtained. A second 
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TABLE 7-9. SECTION IN VALLEY OF ESPENBERG RIVER AT HOPKINS 
STATION 70-17 (LOCALITY 9, FIGURE 7-2). 

Bed 
Thickness Sediment Character 

(m) 
Surface. 

0.70 Massive silt. 

1.10 Interbedded silt, dark sandy tephra, and "white 
sandy pumice" (quartz sand?). 

0.05 Basaltic tephra underlain by thin "white ash" 
(quartz sand?). 

0.90 Thin-bedded silt, mottled brown. 

0.45 Interbedded detrital peat and sand, ripple bedded. 

3.05 Thin-bedded fine silt, some sand, a few thin 
detrital peat laminae; rare fresh-water mollusk 
shells. Radiocarbon sample W-2879, >27,000 yrs.BP 
from organics screened from lower 0.75 m of this 
unit. 

0.22 Peaty silt. 

0.10 Detrital peat, clots of peat up to 7 cm long: base 
of thaw-lake sequence. Radiocarbon samples 
W-2880, 16,950+/- 500 years BP, from this unit. 

2.65 Medium and fine sand, cross-bedded, yellow and 
medium gray with orange mottled areas: interpreted 
as ancient back-beach dune sand. 

0.30 Interbedded olive silt and fine sand, thin-bedded; 
contains small concretions, rare twigs and marine 
shell fragments; l-cm peat lens at top contains 
stem bases of sedge(?) and some leaves: 
interpreted as lagoonal marsh deposit of Pelukian 
age. 

0.30 Black, greasy clay with thin sand beds; bits of 
wood, pumice fragments, rare marine mollusk shell 
fragments: Pelukian lagoonal mud. 

0.15 Medium sand, dark grey, well sorted: Pelukian 
beach sand. 

River level 
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radiocarbon date of >27,000 years BP (W-2879) on a very small 

sample screened from ripple-bedded silt above the basal 

transgressive layer, evidently consists of redeposited material. 

The tephra layer at Locality 9 is underlain by a lamina described 

as "white ash" (Hopkins, field notes 7/12/70) which possibly may 

be white quartz sand similar to that at the Nugnugaluktuk cut-off 

site (Locality 7. Figure 7-2). 

At Locality 10 (Table 7-10), a one-centimeter tephra layer 

appears in an undated sequence of thaw-lake sediments older than 

the basal transgressive layer of a "birch-interval" thaw lake 

from which a radiocarbon date of 11,550 +/- 350 years BP (W-2805) 

was obtained. 

Finally, at Locality 11 (Table 7-11), redeposited tephra is 

distributed through about 70 centimeters of lacustrine sediment 

above a basal transgressive layer from which radiocarbon sample 

W-2806 (14,490 +/- 400 years BP) was collected. The large 

thickness of the interval through which the tephra is 

distributed suggests that it may represent redeposited material 

derived from an older airfall tephra that had been exposed in 

the banks of the ancient thaw lake. The basal transgressive 

layer from which radiocarbon sample W-2806 was collected also 

contains redeposited material, including tests of marine 

foraminifera and fragments of marine mollusk shells. 

The possibilities of redeposition of both tephra and organic 

detritus in thaw lakes detract from the utility of thaw-lake 

sequences for dating maar eruptions. Thus, it is impossible at 
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TABLE 7-10. SECTION IN VALLEY OF ESPENBERG RIVER AT HOPKINS 
STATION 70-19 (LOCALITY 10, FIGURE 7-2). 

Bed 
Thickness Sediment Character 

(m) 
Surface. 

0.30 Turf. 

1.20 Peaty lake sediments, twigs up to 1 cm thick, 
abundant and varied fresh-water mollusks shells 
("Birch period" thaw lake deposit). Radiocarbon 
sample W-2805, 11550 +/-350 years BP, from this 
level. 

1.30 Silt, massive and yellowish in upper 0.3m fading 
downward to only slightly oxidized light grey silt 
at base. Bedding grossly disturbed as result of 
thaw collapse during deposition of next higher 
thaw lake sediment sequence. 

0.01 Basaltic tephra. 

2.00 Silt, thin bedded, slightly oxidized, a few 
laminae of detrital peat, especially in in upper 
0.65 m. 

2.55 Silt, thin bedded, and laminae of yellow sand. 
Basal transgressive layer of late Pleistocene thaw 
lake deposit. 

Sharp contact. 

1.00 Micaceous sandy silt, laminae of peat, strongly 
oxidized in upper 0.6 m. Bedding grossly 
disturbed as result of thaw-collapse during 
development of next higher thaw-lake sediment 
sequence. 

0.21 Interbedded peaty silt and medium sand, clots of 
pure peat. Cross-bedded in basal 5 cm. 

0.005 Fine silty detrital peat (base of oldest thaw-
lake deposit). 

1.20 Horizontally stratified medium to coarse sand, 
abundant marine mollusk shells (Pelukian beach 
sand). 

River surface 
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TABLE 7-11. SECTION IN VALLEY OF ESPENBERG RIVER AT HOPKINS 
STATION 70-32 (LOCALITY 11, FIGURE 7-2). 

310 

Bed 
Thickness Sediment Character 

(m) 
Surface. 

2.70 Covered. 

0.70 Silt, olive and rusty brown, laminated; beds of 
dark tephra; a small twig, a few fresh-water 
mollusks recovered from this unit. 

0.02 Detrital peat, base of a thaw-lake sequence. 
Radiocarbon sample W-2806, 14,490+/-400 years BP, 
is organics from this level. 

Sharp contact. 

2.30 Silt, olive and rusty brown, thin-bedded, rare 
lenses of detrital peat, rare twigs, rare 
fresh-water mollusk shells; bedding disturbed in 
upper 0.45 m as result of thaw collapse during 
deposition of next higher thaw-lake sequence. 

0.02 Detrital peat, base of a thaw lake sequence. 
Fresh-water mollusk shells common. A bird bone 
and a foraminifer test recovered from this unit. 
Radiocarbon sample W-2884, >31,000 years BP, 
organics in screen residue from this level. 

1.40 Silt, mottled olive and rusty brown, no visible 
bedding, no organics. 

2.30 Covered. 

2.35 Interbedded, thin-bedded silt and lesser twiggy 
detrital peat in upper part grading down to twiggy 
detrital peat with interbeds of silt and sand and 
peat, rare small rounded quartz pebbles. 

Sharp contact. 

2.10 Fine and medium sand, a few beds of redeposited 
tephra, a few marine mollusk shells: Pelukian 
beach deposits. 

River level 



present to be certain whether the tephra layers exposed in the 

tephras exposed in thaw-lake deposits along the Espenberg River 

are the products of a single eruption more than 11,550 and less 

than 16,950 years BP or whether instead they represent one, two, 

or three different eruptions of uncertain age. 

Tephra in Marine Deposits 

Tephra is a minor constituent of Pelukian interglacial deposits 

exposed in the Espenberg River valley, in the Nugnugaluktuk 

River estuary, and in the coastal bluffs for several kilometers 

to the north of the mouth of the Nugnugaluktuk River estuary. 

The presence of ubiquitous tephra in these deposits indicates 

that tephra layers must have been present on the landscape that 

was eroded by the retreating Pelukian coastal cliff. Normal 

basaltic eruptions that produce cinder cones and small shield 

volcanoes such as those in the Devil Mountain-Cape Espenberg area 

are not very explosive and generally produce little tephra except 

in the immediate vicinity of the vent. The presence of 

ubiquitous tephra in the Pelukian beach deposits indicates, 

however, that tephra was already widely distributed on the 

landscape of the Devil Mountain-Cape Espenberg area prior to or 

during the last interglacial epoch. One or two of the Espenberg 

maars, certainly Whitefish Lake and possibly North Killeak Lake, 

must be older than the Pelukian transgression, thus older than 

125,000 years. 

Tephra layers are also present in Kotzebuan deposits on the 
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Baldwin Peninsula on the east shore of Kotzebue Sound (Figure 7-

1). The Kotzebuan transgression is not yet well dated, but 

geochronological studies in progress by Julie Brigham-Grette and 

myself indicate that this transgression must have taken place at 

least 500,000 years ago. The source of the tephra in these 

deposits is unknown, but the only maars recognized within 

several hundred kilometers of the Baldwin Peninsula are those in 

the Devil Mountain-Cape Espenberg area. 

Discussion and Recommendation 

Because basalt vents of the type found in the Devil 

Mountain-Cape Espenberg area generally erupt only once, it would 

be surprising if any of the five known maars were responsible for 

more than one of the widespread tephra layers. A combination of 

morphological and geochronological evidence indicates that the 

most recent eruption in the Devil Mountain-Cape Espenberg region 

took place at North Devil Mountain Lake at some time between 

9,300 and 7,100 years BP (Figure 7-4). The eruption is probably 

closely dated by the large 7,100-year-old woody stems preserved 

beneath tephra dumped in North Killeak Lake during an eruption at 

a neighboring maar. 

The South Devil Mountain maar is undoubtedly the next older 

maar. Assuming that we can disregard radiocarbon dates limiting 

the ages of possibly redeposited tephra beds in lake sediments, 

it seems certain that the next earlier maar eruption took place 

in the Devil Mountain-Cape Espenberg area between about 18,000 
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and 16,000 years BP and that the South Devil Mountain Lake maar 

was the source. 

The very fresh South Killeak Lake maar, with its numerous 

well-preserved concentric ridges and swales, is dated as older 

than 42,000 years BP by the buried peat at the mouth of Kougchuk 

Creek and as younger than 125,000 years, based on stratigraphic 

and geomorphic relationships to Pelukian deposits and geomorphic 

features. Because of its very subdued topography the North 

Killeak Lake maar appears to be far older. It is probably as old 

or older than the last interglacial, thus 125,000 years BP or 

older. Whitefish Lake, certainly the oldest maar, can hardly be 

younger than the last interglacial interval, 125,000 years BP, 

and may even be the source of tephra beds which date from at 

least 500,000 years BP in deposits of the Kotzebuan transgression 

on the Baldwin Peninsula. 

Future field studies will probably add to knowledge of the 

age of the Espenberg maars. The basin of Whitefish Lake and the 

valleys of Singeakpuk Creek should be traversed and the Cowpack 

River should be revisited in hope of finding exposures that will 

provide more precise information on the age of and environmental 

conditions during the eruption of the Whitefish Lake maar. A 

helicopter survey of the valleys of the Kitluk River and 

Kougachuk and Kiliwooligoruk Creeks may turn up new exposures 

that will bear on the time and circumstances of the eruptions at 

the Killeak Lakes and at Devil Mountain Lake. The dissected 

pingo at the mouth of Kiliwooligoruk Creek should be revisited 
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as soon as possible in order to reassess the stratigraphic 

relationships of the deposits exposed there. This excellent 

exposure, seen in 1986, is most transient. In 1966, when I 

camped overnight on this pingo with the Goodhope family, it stood 

well back from the coast. The pingo will be completely destroyed 

by coastal erosion within a very few years. 

Efforts to establish the age of the Espenberg maars have 

contributed to the dating of ancient aeolian activity in the 

Devil Mountain-Cape Espenberg region. The 18,000-year-old 

tephra layers exposed at the thaw lake near Whitefish lake and 

at the Nugnugaluktuk cut-off site (Localities 7 and 8, Figure 7-

2) lie approximately at the boundary between older wind-blown 

silt and younger dune sand, showing that at least some of the 

vegetated dunes of the Devil Mountain-Cape Espenberg area were 

active during the height of the Duvanny Yar cold, dry interval of 

Hopkins (1982). 

Each Espenberg maar eruption produced a tephra fall that 

blanketed an area of at least 1,000 square kilometers, burying a 

diversified landscape and a diverse vegetation cover. Although 

no systematic study has yet been undertaken of the plant fossils 

in the buried turf layers, differences emerge from even the most 

casual examination. The vegetation buried beneath tephra-rich 

alluvium at the mouth of Kougachuk Creek more than 42,000 years 

BP appears to differ from modern vegetation mainly in its lower 

stature, an observation that is consistent with the very shallow 

fossil active layer preserved beneath the buried turf. Buried 
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turf associated with the 18,000 year-old-tephra appears to 

consist of tufted short graminoids recording an upland vegetation 

quite unlike the mesic shrub tundra of the present day. The 

tufted graminoid matte preserved beneath the 18,000-year-old 

tephra may be an example of the vegetation responsible for the 

ubiquitous "herb zone" pollen spectra that dominate Beringian 

pollen sequences between 14,000 and 25,000 years old (Cwynar 

1982; Ager 1982). The 7,100 year old buried tall-shrub thicket 

at the point where Kiliwooligoruk Creek leaves the North Killeak 

Lake basin contains the oldest macrofossils of alder known in the 

Kotzebue Sound area. These observations suggest that a thorough 

study of the plant remains preserved beneath tephra beds in the 

Devil Mountain-Cape Espenberg area will be richly rewarding. 

Better geochronology and better characterization of 

individual tephra falls will make them more useful for 

correlations and for attempts at synoptic reconstruction of the 

vegetation at times of tephra falls. To refine the 

geochronology of the maar eruptions, one must focus upon places 

where rooted vegetation is preserved beneath a tephra fall or 

tephra-rich alluvium. An effort to characterize individual 

tephra falls should focus upon the presence or absence and form 

of phenocrysts and their mineralogy, form and index of 

refraction of glass shards, and major and trace element 

geochemistry. 

If my age estimates of the ages of the maars are correct, 

some of the maar lakes should contain exceptionally long records 
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of lacustrine sedimentation, ranging from more than 42,000 years 

in South Killeak Lake to perhaps half a million years in 

Whitefish Lake. Pollen-coring efforts should be preceded by 

bathymetric and seismic-reflection-profiling surveys. Younger 

tephra beds, possibly of considerable thickness, and beds of 

wind-blown sand, are likely to be encountered; innovative pollen 

coring technologies will be required if these deposits are to be 

penetrated. 

The eruptions that produced the Espenberg maars must have 

been remarkably large and violent. The exceptionally large 

dimensions of the craters and the unusually extensive tephra 

blankets are a testimony to explosions of great force! Another 

exceptional circumstance is the presence of a nearby 

stratigraphic test well, which permits an estimate of the depth, 

age, and stratigraphic sequence tof accidental material 

comprising the ejecta of, at least, some of the maars. 

Sedimentologic, petrologic, and volcanologic study of the 

exposed deposits of the Devil Mountain Lake and South Killeak 

Lake maars can be expected to produce new insights that will 

contribute to the fundamental understanding of maar eruptions. 

For example: 

1) Does the exceptional size of the maars indicate the 

presence of exceptionally large ground water reservoirs 

during the eruptions? 

2) Lorenz (1986) postulates that steam explosions originate 

from progressively greater depths in the source vent as 
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ground-water is drawn down in the course of eruption. If 

this is true, then successively younger deposits in a single 

maar sequence should contain accidental material derived 

from successively greater depths. Is this true of the 

eruptive deposits of the Espenberg maars? 

3) Did the presence of permafrost somehow play a role in 

the violence of the Espenberg maar eruptions? 

4). What is the nature of the concentric ridges and swales? 

Although I have suggested that they may be dunes produced by 

base surges, their dimensions are far greater than base-

surge dunes described by Fisher and Schminke (1974, p. 247-

255). A careful study of the deposits making up the ridges 

should contribute to an understanding of their origin. 

The extensive basaltic volcanos and lava flows of the Bering 

Land Bridge Preserve are a significant scientific resource, 

casting light on volcanic processes and on the tectonic events 

that surrounded the evolution of the Bering Land Bridge and 

later of Bering Strait. The Espenberg maars and their 

associated tephras deserve further study in order to elucidate 

the processes that produce these spectacular volcanic features. 

The vegetation covered by the tephra provides a vital record of 

the former landscape of the Bering Land Bridge Preserve, a 

record that can greatly enhance our understanding of the 

paleoecology of Beringia. 
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CHAPTER 8 

EROSION CHARACTERISTICS AND RETREAT RATES 
ALONG THE NORTH COAST OF SEWARD PENINSULA 

James W. Jordan 
University of Alaska, Fairbanks 

Abstract 

An analysis of coastal erosion processes and rates of 
coastal retreat was undertaken subsequent to 1986 National Park 
Service field investigations for cultural resources in the 
Bering-Land Bridge National Preserve. The analysis was intended 
to address the nature and rates of coastal erosion operating on 
near-coast archeological sites and to provide data helpful in 
developing mitigation plans for sites currently undergoing 
erosion. Four coastal morphological subdivisions were defined; 
1) coast of sediment transport, 2) barrier islands, 3) tundra-
backed coastal bluff, and 4) Cape Espenberg sand ridge complex. 
Comparison of 1949-1950 and 1976 sequential aerial photography 
was undertaken in order to estimate rates of coastal retreat over 
the 26 year interval of photography. Analysis of selected 
locales within these zones suggests that coastal retreat is 
occurring most rapidly on barrier island shores (0.86 to 1.25 
m/yr) and somewhat slower along tundra-backed coastal bluffs 
(0.54 m/yr). Numerous archeological sites were found to be 
undergoing shore-zone erosion in these locations. The processes 
operating on them consist of aeolian deflation, wave attack and 
undercutting, and bluff face slumping. Due to the episodic 
nature of storm induced erosion, estimated long term erosion 
rates may be inapropriate in assessing potential short term 
hazards to archeological sites. Recommendations include salvage 
excavation of eroding sites and assessment of short term erosion 
by establishing monitoring stations. 

Introduction 

The northern margin of Seward Peninsula is a southwest-

northeast trending linear coastline roughly 225 kilometers in 

length which defines the southern shore of the Chukchi Sea 

(Figure 8-1). The northern boundary of Bering Land Bridge 

National Preserve (BELA) encompasses much of this coast and has 

been investigated to identify near-coast cultural resources 
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(Schaaf, Part One). Several shore-zone geomorphic processes 

interact in modifying and reshaping much of the northern Seward 

Peninsula coastline. Separate, though not unrelated, 

physiographic zones along this coast are delineated in order to 

analyze the nature and extent of these processes. This report 

describes the coastal morphology and processes operating in the 

study area and presents results of preliminary analyses aimed at 

determining rates and loci of coastal erosion and progradation. 

Of particular interest is the extent to which archeological sites 

in this environment are affected by coastal retreat and sediment 

flux. 

Several previous studies have focused upon shore-zone and 

erosion processes north and south of the study area. Harper 

(1978), Lewellen (1977), Short (1975), Short and Wiseman (1974), 

Hume and Schalk (1967), Hume et al. (1972), and Hopkins and Hartz 

1978) have investigated aspects of coastal geomorphology and 

processes affecting shoreline evolution and erosion rates along 

the northern Chukchi and Beaufort Sea coasts. Sallenger et al. 

(1978) and Sallenger (1983) have undertaken similar studies of 

the northern Bering Sea coast, with particular emphasis on 

coastal response to storm surges. In analyses similar to that 

undertaken here, Lewellen (1977), Harper (1978), and Hume et al. 

(1972) have utilized sequential aerial photography to determine 

coastal retreat rates over finite time periods. Hopkins and 

Hartz (1978) have compiled retreat rates from Peard Bay (northern 

Chukchi Sea) to Barrow, and along the Beaufort Sea coast from 
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Barrow to Mackenzie Bay. They have also summarized factors 

responsible for the low erosion rates observed by MacCarthy 

(1953) and Harper (1978) along the Chukchi coast and the higher 

rates measured by MacCarthy (1953) and Lewellen (1977) along 

segments of the Beaufort coast. 

Factors determining rates of coastal retreat are numerous 

and vary within a given length of coast depending on the 

character of surficial sediments (Hopkins and Hartz 1978), beach 

width and height (Reimnitz 1985), and bluff height (Owens et al. 

19 80). Storm wind direction and effective fetch distance are 

important factors in erosion rates. Topographic and bathymetric 

conditions along this coast (low relief and shallow, broad 

nearshore shelf) are suitable for storm surge development, but 

surge-generating storm winds are rarely from the right direction 

(Alaska Marine Ice Atlas 1983). Daily wind speed and direction 

measurements during the limited period of the 19 86 field season 

support this interpretation. Winds typically trended obliquely 

or parallel to the coastline (104 of 146 observations), with 

highest velocities (greater than 10 mph or 4.5 meters/second) out 

of the northeast, south, and west (52 of 88 observations). 

Winter and spring sea-ice cover limits the potential of surge-

generating winds to about five months per year. Significant and 

destructive surges have been reported during fall storms at 

Shishmaref and Deering (Alaska Marine Ice Atlas 1983; Alaska 

Division of Community and Regional Affairs 1974). Accelerated 

coastal retreat associated with intense fall storms has been 
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documented in the Barrow area by Hume and Schalk (1967) and Hume 

et al. (1972) and was more recently demonstrated there during the 

storms of October, 1986 (Barrow Sun, 2 October 1986). 

Coastal Morphology and Erosion Characteristics 

The study area has been divided into four zones, the 

Mitletavik-Ikpik, the Ikpik-Kividluk, the Kividluk-Espenberg A 

Complex and the Cape Espenberg sand ridges zones, based upon 

characteristic coastal morphology. These zones are described 

from southwest to northeast, beginning at the abandoned 

settlement of Mitletavik and extending to the eastern tip of Cape 

Espenberg (Figure 8-2). Archeological sites have been located 

in each of these zones, and several site vicinities have been 

selected for erosion analysis. Figure 8-3 presents schematic 

profiles for each zone, emphasizing foreshore and coastal bluff 

or berm relationships. 

The onshore topography adjacent to the study area is gently 

rolling or flat coastal tundra typically not exceeding 30 to 40 

meters in elevation. The modern coast is nearly straight and 

oriented southwest-northeast between Cape Prince of Wales and the 

Kitluk River, swinging to the east between Kitluk and Cape 

Espenberg. Cliffhead dunes of varying thickness typically mantle 

the coastal edge of the lowland, and the barrier shore scarps are 

commonly capped with recent eolian sands. Fine to very fine sand 

comprises the majority of surficial shore and near-offshore 

sediments. 
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FIGURE 2: Location of zones with characteristic coastal morphology. 



FIGURE 3: Schematic profiles of near coast topography. 
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Cape Prince of Wales Shoal is the most pronounced submarine 

feature mapped along this coast, extending about 55 kilometers 

north-northeast from the western extremity of the Cape at a depth 

of seven to 10 meters (U.S. Coast Pilot 9 1983). Cape Prince of 

Wales Shoal was probably constructed by deposition of sediments 

derived from the south by the Bering Strait current (Creager and 

McManus 1967) and may shield the coast to the east from erosion 

and bottom scour by this current. It may, however, supply minor 

amounts of fine sediment to the flat shelf to the east and this 

retransported bottom sediment may then be reworked onto the 

beach. Nearshore bathymetry elsewhere in the study area is 

gently sloping and shallow. The 20-meter isobath generally lies 

more than 12 to 15 kilometers offshore but extends more than 60 

kilometers offshore north of Shishmaref. Submerged offshore 

bars are common within about 0.5 kilometers of the shore, and 

become pronounced during and immediately following increased wave 

activity. Short (1975) has described three variations of bar 

form for the northern Chukchi and Beaufort Sea coasts. Offshore 

bars most commonly observed in the field and on aerial 

photographs of the study area appear similar to Short's type 1: 

multiple parallel bars associated with relatively high wave 

energy and a low angle of wave approach (10 to 30 ). Bar 

formation and migration are responsible for much of the 

longshore sediment transport along this coast and probably 

represent a primary mechanism by which nearshore shelf sediments 

are reworked shoreward to supply variable sediment amounts to 
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morphologically differing coastal zones. 

The Mitletavik to Ikpik Zone is about a 20-kilometer-long, 

relatively stable segment of mainland coast showing evidence of 

slow progradation. Mitletavik is just outside of the western end 

of the coastal boundary of BELA and overlooks the easternmost 

inlet channel of Lopp Lagoon. A mission was established at 

Mitletavik in 1897 (Ray 1983), but several site features appear 

to predate this. Ray (1983) also reports the site of Ikpik as 

one of several village sites occupied during ugruk hunting 

season during the late 1800's. 

A 100 to 150 meter wide, vegetated berm and backshore zone 

with three fairly continuous shore-parallel beach ridges, 

gradually rises from the foreshore to an undulating dune complex 

which mantles a tundra and thaw lake covered coastal lowland 

about six meters above sea level (ASL; Figure 8-3A). No 

indication of significant coastal retreat is observed here, and 

based on comparison of sequential aerial photography, this 

stretch appears to represent a zone of sediment transport and 

minor accretion. Several subaerial erosion processes do occur in 

the backshore-dune areas and affect extant archeological sites to 

differing degrees. 

Aeolian deflation and blowout hollowing is common along the 

crest and seaward face of the dune complex about 200 meters 

inland from the coast. These dunes are the highest landforms 

along the Mitletavik to Ikpik coast and were more deeply thawed 

than lower ridges to seaward at the time of the mid-June 1986 
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field investigation. Probably related to deflation is the 

process of nivation, most prominent on the north-facing dune 

complex surface. Persistent snow in north-facing depressions and 

hollows facilitates slumping and local basin development as 

thawing and surface runoff proceeds. These processes also 

inhibit stabilizing vegetative cover and allow local deflation 

to take place later in the thaw season. Many deflation hollows 

or blowouts in this area were observed to contain persistent snow 

along their north-facing scarps. 

Thaw lake expansion and subsequent intersection with the 

coastal dune complex is another potential threat to 

archeological sites in this zone. Expansion of thaw lakes is a 

common process in arctic tundra lowland environments (D.M. 

Hopkins, Appendix 2 this volume) and it is readily observed in 

the field and on aerial photographs of this setting. Rates and 

directions of thaw lake expansion were not subjects of this 

study, but with adequate image resolution, probably could be 

determined through comparison of sequential aerial photography. 

Several archeological sites investigated during the 1986 field 

season were originally established at promentories created by the 

intersection of thaw lake drainage channels with the coastal dune 

complex, and thus postdate gullying of the dunes. These relict 

channels are generally well vegetated and presently occupied by 

low discharge outlet streams. The erosional threat to the sites 

that overlook them is minor. Several thaw lake margins do occur 

within about 100 meters of the dune complex, however, and show 
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evidence of collapse of tundra shores and coastward expansion. 

The Ikpik to Kividluk Zone consists of a barrier island 

system which occupies roughly two-thirds of the length of the 

study area. (There is some confusion as to the place name 

locations of Kividluk and Singyuk [USGS map designations] at the 

northeast limit of the barrier island chain. These sites are 

located across from each other on the eastern end of Shishmaref 

Inlet, Kividluk on the barrier and Singyuk on the mainland. Both 

sites were year round villages in the 1890's and the Kividluk 

location [as presently designated on USGS maps] had several 

ancient house depressions at that time [Ray 1983].) Elevations 

along the barrier system generally do not exceed three meters 

ASL, although isolated dunes reach heights of four to five meters 

ASL. In cross-section, the islands generally increase in 

elevation seaward (Mason Chapter 9) with low relief backbarrier 

sandflat and marsh occurring landward near lagoon margins (Figure 

8-3B). Barrier widths range from greater than one kilometer to 

less than 100 meters. Active and sediment-filled tidal inlets 

and washover zones are common. 

The morphology of the Seward Peninsula barrier islands is 

variable, reflecting a variety of depositional and erosional 

processes. The effect of marine erosion is clearly seen in the 

nearly continuous foredune scarp along the seaward face of the 

islands. Backbarrier peat deposits were observed eroding out of 

the barrier foreshore in an area about 40 kilometers east of 

Shishmaref, and buried driftwood exposed in the foreshore at 
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Shishmaref has been dated at 450 +/- ___ _,_. ,0 . . 

200 years BP (Samsbury 

1967). These exposures on the modern beach foreshore, originally 

formed in backbarrier marsh and lagoon, indicate that coastal 

retreat has proceeded in some places to the point where the 

modern shoreline has transgressed landward over areas formerly at 

the lagoon shore. 

Depositional processes are manifest in the backbarrier zone 

by overwash sedimentation, and, at tidal inlets, by prograded 

multiple recurved spits and subaqueous inlet flood deltas. Many 

overwash zones and wash-through channels appear to represent 

sediment-filled tidal inlets. Inlet margins reflect a history 

of migration expressed by prograded recurved sand ridges and 

spits where they are preserved, and by truncated spits where 

subsequent washover or channel migration have eroded them. 

The effects of net longshore transport on inlet margins is 

evident on the sequential aerial photography used in this study. 

Armom (1979) demonstrates that tidal inlets and washover zones 

are critical in providing sediment to, and maintaining sediment 

within, barrier systems, and that sediment transfer and 

deposition at tidal inlet margins help to mitigate the barrier-

depleting effects of storm-related erosional events. In the 

absence of large scale sediment sources (i.e. rapidly retreating 

coastal bluffs located updrift) I assume that inlet margins and 

deltas and washover zones along the barrier chain of this coast 

are important though temporary storage areas for sediments that 

are being 1) transported along shore via predominant southwest to 
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northeast littoral currents; 2) eroded from the seaward face of 

exposed barrier berm and dune faces; and 3) reworked from the 

shallow nearshore shelf. Aeolian reworking of sediments becomes 

a more dominant process in these areas and a variety of incipient 

and vegetated aeolian microrelief features were observed here 

during field investigations. 

Barrier island genesis and response to Holocene sea level 

rise and stabilization have sustained a long history of 

controversy (Leatherman 1983). Prevalent among barrier 

formation theories are: spit elongation and subsequent 

breaching; drowning or submergence of low relief coastal zones; 

vertical accretion and stabilization of offshore bars above local 

sea level; and shoreward migration of ancient barriers from 

positions farther out on the continental shelf as sea level 

rises. Spit elongation and barrier breaching processes are 

evident on aerial photography. Landward migration of barrier 

foredunes is evidenced by backbarrier peat and marsh grass 

outcrops along the shoreface east of Shishmaref. 

The genetic history of barriers on the Seward Peninsula 

coast remains unclear and is complicated by the perigalcial 

setting. An approximately 100-kilometer-long segment of the 

barriers displays concentric, curvilinear sand ridges, termed 

here barrier rings, which are apparently previously undescribed 

and which may be unique to the northern Seward Peninsula coast. 

Classic barrier rings are about 500 to 700 meters in diameter 

(Figure 8-4) and may actually represent an end member of a 
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FIGURE 4: Barrier rings west of Shishmaref. 
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variety of sub-parallel arcuate sand ridge complexes. These 

features occur as discrete sedimentary packages and vary from 

near-circular to broadly arcuate in plan. More circular 

complexes generally decrease in diameter toward a crescentic, 

topographically higher, isolated central knoll. Isolated central 

knolls tend to occur on lagoonward barrier margins and reach 

heights of two to three meters above the surrounding surface, 

thus indicating aeolian rather than marine deposition. Multiple 

ridges which front these knolls occur across the barrier surface 

to seaward and are about 0.5 to one meter higher than 

intervening swales. These ridges suggest a previous, rapidly 

prograding shoreface. 

There is local field evidence for lagoon shore retreat of 

the barrier islands, in particular at two sites located just 

south of Sinyasut (Figure 8-1). Lagoon shores were not 

systematically surveyed for evidence of shore retreat. Four 

spot measurements using sequential aerial photographs of the 

Kividluk area failed to indicate significant retreat along this 

lagoon margin between 1950 and 1976. Hopkins and Hartz (1978) 

discuss the possible importance of lagoons becoming free of ice 

prior to outer coast waters. This early thawing may allow 

depositional and/or erosional processes to operate solely on 

landward barrier margins before sea-level dominated lagoon 

depths are attained following sea ice breakup. 

Short and Wiseman (1974) discuss the effects of spring 

breakup at locales along the northern Chukchi and Beaufort Sea 
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coasts. Inland snow melt and river flow begin days to weeks 

before sea ice melt, and bottom-fast lagoon ice is flooded until 

an inlet is reached or a new outlet is breached through the 

barrier system. Lagoon flooding and redeposition of sediments 

at washover or inlet margins may also partially explain the 

formation of barrier rings described above. 

The Kivldluk to Espenberg A Complex Zone encompasses the 

coast from the northeast terminus of the barrier islands at the 

site of Kividluk to the western end of the accretional beach 

ridge complex that extends to Cape Espenberg. The coast here is 

characterized by steep tundra-backed coastal bluffs three to six 

meters high, composed of late Quaternary silt, sand, and basaltic 

tephra. Minor overbluff aeolian deposits and isolated sand 

ridges occur locally along the modern bluff top. This continuous 

coastal bluff is an erosional feature about 25 kilometers in 

length, broken only where intersected by streams. The Kitluk 

River is the largest drainage intersecting this coastal segment 

and appears to contribute sand-sized basaltic tephra to the shore 

zone that is carried down drift toward Cape Espenberg. 

Erosion along these bluffs proceeds by melting and transport 

(slumping and block collapse) of permafrost-rich sediments onto 

the narrow beach, with subsequent removal by wave action. Hume 

et al. (1972) have described this as a typical erosional process 

on tundra cliffs in the vicinity of Barrow. The intersection of 

buried ice wedges with the bluff face allows melting of the ice 

and collapse of surrounding sediments, creating local gullying. 
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Headward erosion can enlarge the gullies to form minor inland 

drainages. These drainages also contribute saturated silt and 

mud to the beach for removal by waves. Ice-rich permafrost is 

also.locally exposed in these coastal bluffs about one meter 

below the surface. 

The Cape Espenberg Zone is a 25-kilometer-long accretionary 

beach ridge sequence at the extreme eastern end of the study area 

which has prograded seaward to a maximum width of about two 

kilometers. Cape Espenberg serves as the ultimate depositional 

sink for sediment transported by littoral drift along the 

peninsula's north coast. The western (up-drift) terminus of the 

Espenberg ridges abuts an older tundra-covered, wave-cut scarp at 

a point about nine kilometers east of the Kitluk River. The 

complex widens and ridges increase in number to a point about 

four kilometers east of the Espenberg River. There, the beach-

ridge complex splits away from the mainland to form a gently 

east-southeastward curving, convex-seaward spit. Mason (Chapter 

9) identifies five discrete sedimentary packages within the 

Espenberg beach ridge complex, each separated from the other by 

cross-cutting drainages (Figure 8-5). There is evidence for 

shoreface retreat along the western terminus (Mason's B Complex) 

of the Espenberg ridges, and to a lesser extent along foredunes 

in Complex E further east on the Cape. Surface topography, 

depositional history, and erosional characteristics of the 

Espenberg sand ridge complex are discussed by Mason (Chapter 9). 
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FIGURE 5: Cape Espenberg beach ridge complexes A-E (after Mason this volume). 



Methods 

Coastal retreat was measured on air photos using a 

magnifying scale readable to 0.1 millimeter. Sequential 1949-

1950 black and white aerial photography (mean scale 1:45,260) 

and 1976 color infrared aerial photography (mean scale 1:37,270) 

was used to compare measured distances between a readily 

identifiable foredune scarp or bluff edge and another point 

common to both images, usually an ice wedge polygon intersection 

or the margin of a small pond. Scale was determined for each 

photo, using USGS 1:63,360 scale base maps. The mean of total 

retreat distance and rate per year was determined from multiple 

measurements obtained at each vicinity analyzed, and a local 

retreat rate was estimated on this basis. The location of areas 

where retreat rates are estimated, and the mean retreat rate for 

each area is depicted in Figures 8-6, 8-7, and 8-8. Total mean 

retreat distances and mean retreat rates over the 26 year period 

of photographic coverage are summarized in Table 8-1. 

The change in shoreline configuration and position at 

several barrier island inlets was compared on sequential aerial 

photo images using a variable-scale vertical projector. This 

projector allows images of dissimilar scale to be compared at a 

common scale and, in this application, illustrates the effects 

of net southwest to northeast longshore sediment transport and 

resultant spit progradation and truncation at barrier inlets. 

The amount of change measured should be regarded as approximate 

due to possible distortion introduced by the projector and tide 
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TABLE 8-1. MEAN TOTAL COASTAL RETREAT (METERS) AND RETREAT RATE 
(M/YR) FOR SELECTED LOCALITIES ALONG THE NORTH COAST 
OF SEWARD PENINSULA:1949-1950 TO 1976. 
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Site or Area Location Mean Total Mean Rate # of 
Retreat (m) (m/yr) Observations 

Mitletavik; all measurements 26.4 1.00 11 
facing inlet 35.7 1.40 7 
facing seaward 17.0 0.64 4 

Ikpek Lagoon 13.8 0.53 13 

Coast north of VABM Choice 31.0 1.20 7 

Coast north of Cowpack Inlet 32.5 1.25 12 

KTZ-009; Kividluk vicinity 22.6 0.86 7 

KTZ-145; Kitluk River mouth 3.5 0.13 5 

KTZ-149 vicinity 2.3 0.08 8 

Kalik River to Espenberg 14.6 0.56 12 

A Complex 

Cape Espenberg B complex 12.9 0.50 9 

Cape Espenberg E complex 8.6 0.32 7 
Espenberg River mouth; sites on 5.1 0.20 7 
meander cut bank 

Cape Espenberg; eastern tip 6.0 0.22 4 



stage differences at the time of photography. Figure 9 depicts 

the locations of tidal inlets where shoreline positions are 

compared. Measurements given in Figures 8-10, 8-11, and 8-12 

represent the approximate change in shoreline position at these 

inlets between 1950 and 1976. 

Results 

Mitletavik to Ikpik 

The mainland coast between Mitletavik and Ikpik was not 

selected for retreat rate analysis due to the lack of evidence 

of marine erosion occurring here. The effects of subaerial 

erosion along the Mitletavik to Ikpik coast are described above. 

The Mitletavik site, facing the west side of Lopp Lagoon 

inlet (Figure 8-6), however, is undergoing the most rapid rate of 

retreat observed in this study. A strong current through an 

inlet channel along the base of this bluff is actively 

undercutting the site, exposing structural features and artifacts 

in the bluff face; the narrow beach is covered with slump blocks. 

Eleven measurements obtained from aerial imagery of Mitletavik 

provided a retreat estimate of one meter/year (m/yr). Seven 

measurements on the inlet margin of Mitletavik bluff indicated a 

retreat rate of 1.4 m/yr. On the seaward face of the bluff where 

channel undercutting is not a factor, the resultant rate is 0.64 

m/yr based on four measurements. 
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FIGURE 6: Retreat rate estimates (m/yr) between Mitletavik qnd Sinyasut. 



Ikpik to Kividluk 

Estimates of retreat were made at four locations along the 

barrier island system between the sites of Ikpik and Kividluk. 

These locations were chosen on the basis of clarity of available 

images and/or the presence of sites found to be actively eroding. 

Near the southwest end of the barrier chain, midway between 

the sites of Ikpik and Sinrazat, 13 measurements along a four-

kilometer length of coast indicate a mean retreat rate of 0.53 

m/yr (Figure 8-6). This estimate is lower than those observed 

along the northeast extent of the barrier system and may be due 

to the area's proximity to the more stable coastline southwest 

of Ikpik, about 10 kilometers up-drift. Ikpik lies on a 

prograding spit attached to the mainland and the concurrent 

retreat of the opposing inlet margin may be providing sediment to 

the local barrier beaches immediately down-drift. Relatively 

more littoral sediment may also be available for reworking along 

this stable mainland coast than is available along the 

northeastern extent of the barrier chain, more than 100 

kilometers down-drift. 

Based on observations along the coast of Sarichef Island 

(Shishmaref), Sainsbury (1967) concluded that coastal retreat or 

landward migration of the beach is proceeding "at the rate of at 

least half a mile (the width of the bar) in a few hundred years". 

This very roughly works out to 2.7 m/yr and is substantially 

greater than rates estimated elsewhere along the barrier coast in 

this study. Black and white photo coverage of Sarichef Island 
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was too incomplete for use in this analysis, so this rate could 

not be compared. Sarichef Island does occupy a unique position 

along the barrier chain. It is a short island (about seven 

kilometers long) at the mouth of Shishmaref Inlet, which is the 

inlet with by far the greatest surface area along this coast. 

Inlet channels and extensive inlet-margin sand flats occur on 

both ends of the island. Erosional processes may be enhanced by 

this combination of features, especially during high water 

conditions on the lagoon side of the island. 

Retreat rates were estimated at three areas located along 

the eastern 30 kilometers of the barrier island chain (Figure 8-

7). This area was also subject to ground survey during the 1986 

field season. Foredune or beach scarp exposures were 

relatively well defined in this area on the 1949-1950 and 1976 

aerial photography used in the study. The indistinctness of this 

boundary elsewhere on the 1976 imagery precluded effective 

comparison of the color infrared and black and white photography 

along much of the length of the barrier islands. The high 

reflectivity of sand on 1976 color-infrared imagery has locally 

obscured beach scarp signatures and appears to indicate increased 

aeolian reworking of eroded foredune sediments and subsequent 

deposition of overbluff sand during the 26 year period of photo 

documentation. 

Six near-coast archeological sites, (including Kividluk) 

examined during the 1986 field reconnaissance were experiencing 

shoreface erosion. Seven measurements along about a seven 
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FIGURE 7: Retreat rate estimates (m/yr) along eastern barrier islands. 



kilometer-length of coast north of VABM Choice yielded a mean 

retreat rate of 1.20 m/yr (Figure 8-7). Twelve measurements 

obtained from about eight kilometers of coastline north of 

Cowpack Inlet, in the vicinity of eastern Shishmaref Inlet, 

indicated a retreat rate of 1.25 m/yr. The four-kilometer 

stretch of coast at the extreme eastern extent of the barrier 

system which includes the entire Kividluk vicinity provided a 

retreat rate of 0.86 m/yr based on seven measurements. 

Kividluk To Espenberg A Complex 

The section of coastal bluff extending from the site of 

Kividluk to the western end of the Cape Espenberg beach ridge 

complex is apparently undergoing a slower rate of coastal 

retreat than the barrier island coast immediately to the west. 

Two sites investigated here during the 1986 field season were 

nevertheless found to be undergoing extensive bluff face erosion. 

One of the sites, KTZ-145, is located atop the bluff on the 

eastern margin of the Kitluk River mouth. Based on the 

difference in channel position on 1976 photography and its 

position in 1986, it appears that high river stages may have 

contributed to the undercutting of this bluff face. Eight 

measurements at KTZ-145 yielded a suprisingly low retreat rate of 

0.08 m/yr. The second site, KTZ-149, is a laterally extensive 

site atop the coastal bluff about four kilometers west of the 

Kitluk River mouth, and is experiencing bluff-face erosion. Five 

measurements at KTZ-149 gave a retreat rate of 0.13 m/yr. These 
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two estimates seem low when compared to the rate estimated for 

the 25 kilometers of coast from the Kalik River to Cape 

Espenberg analyzed exclusive of the site localities (Figure 8). 

A retreat rate of 0.56 m/yr based on 12 measurements was 

determined for this segment. Possibly the retreat distances 

estimated for these two areas are spuriously low, due to lack of 

adequate visual control points common to 1949-1950 and 1976 

imagery and indistinctness of sandy bluff edges at these sites. 

Cape Espenberg 

Two areas along the Chukchi Sea coast of Cape Espenberg 

(Mason's B and E Complexes, Chapter 9) were examined for evidence 

of coastal retreat (Figure 8-8). Complex B is a sand ridge 

complex, about 8.5 kilometers long, that abuts a coastal lowland 

to the south. It is bounded on the west by an unnamed drainage 

about eight kilometers east of the Kitluk River, and on the east 

by the Espenberg River. Complex E encompasses the eastern 12 

kilometers of Cape Espenberg and is bounded on the south and east 

by Kotzebue Sound. 

Retreat rates on the seaward margin of the Cape Espenberg 

complex appear to decrease eastward. A rate of 0.50 m/yr was 

determined from nine measurements obtained along the foredune 

scarp of Complex B. This compares fairly closely with the mean 

rate of 0.56 m/yr estimated for the 25 kilometers of coastline, 

exclusive of KTZ-149, immediately west of the Espenberg complex 

(Figure 8-8, Kalik River to Cape Espenberg). Seven measurements 
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FIGURE 8: Retreat rate estimates (m/yr) between Kividiuk and Cape Espenberg. 



along a seven kilometer segment of the E Complex gave a mean 

retreat rate of 0.32 m/yr. 

The E Complex foredunes are among the highest and most 

massive beach ridges on the Cape Espenberg complex. In general, 

they appear fairly stable and well vegetated and rise behind a 

broad foreshore. Because these ridges generally reflect 

sedimentary accretion, the retreat in scarp position noted on my 

sequential aerial imagery may merely represent one or two storm 

surge events that eroded incipient vegetated dunes at the base of 

the main foredunes. No archeological sites were found to be 

threatened by coastal retreat along this section. 

A mean rate of 0.22 m/yr was estimated for retreat 

occurring along the truncated eastern tip of Cape Espenberg. 

This rate is based on four measurements in the vicinity of four 

recorded sites, covering about one kilometer of the south-

southeast facing tip of the Cape (Figure 8-8). Ice push features 

were observed on this section of the Cape; breakup dynamics 

probably play a role in erosion at these locations. 

Tidal influences have combined with local channel migration 

at the mouth of the Espenberg River to endanger sites along the 

lower western bank (Figure 8-8). Seven measurements in the 

vicinities of four sites located atop an eight meter-high cut 

bank of a meander bend about 300 meters south of the coast gave a 

mean retreat rate of 0.20 m/yr. 
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Conclusions 

The variability in coastal retreat rates estimated thus far 

in this analysis are not unexpected, given the variety of 

coastal morphological settings in the study area. Although 

estimates were derived from a limited number of observations, 

they should serve as an adequate first approximation for retreat 

rates along given segments of coast during a 26 year period. 

Many archeological sites are currently being destroyed as 

coastal retreat proceeds. No eroding site investigated along 

the barrier island or tundra-backed coastal bluff zones has 

provided a date in excess of about 300 C-14 years BP. If we 

assume continuity in late Holocene coastal subsistence and 

settlement patterns, similar shore-zone processes, and the 

potential for past shoreline modification and retreat since the 

attainment of modern sea level, we are confronted with the 

likelihood that coastal sites older than 300 to 500 years BP 

have been destroyed. 

Results of this study indicate that coastal retreat is most 

active along the barrier island shores which occupy nearly 140 

kilometers of the 225-kilometer-length of the study area. 

Retreat is also active, though somewhat slower, along the section 

of tundra-backed coastal bluff from Kividluk to the western 

terminus of Cape Espenberg. A partial explanation for this 

difference in observed retreat rates is that, due to the dynamics 

of overwash processes, barrier foredune ridges are much more 

locally embayed than tundra-backed bluff faces. Sinuosities are 
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created along the barrier berm, whereas the tundra-backed coast 

retreats more uniformly, producing a linear bluff line. As the 

analytical method employed here measures multiple points along 

the coastal berm or bluff edge, these local barrier coast 

indentations are included in the mean retreat distance observed, 

and would result in higher overall retreat values. However, it 

is also possible that barriers are actually retreating more 

rapidly than coastal bluffs. This may indicate a recent 

acceleration of coastal retreat, perhaps during the past 1000 

years. 

Recommendations 

The retreat rate estimates presented here should help to 

prioritize future survey efforts and aid in developing mitigation 

plans for sites currently undergoing coastal erosion. These 

estimates should not be used to predict the period of safety that 

a near-coast site might enjoy before retreat is likely to affect 

it. Documentation of storm surge effects on coastal retreat 

demonstrate that as few as one or two storm-related erosional 

events can account for all of the retreat distance at any one 

location during the past 26 years. A mean erosion rate 

estimated over a period of a couple of decades does not 

necessarily reflect the potential for episodic coastal retreat 

during storm surges. This must be considered when assessing the 

vulnerability of cultural resources to coastal processes. 

Monitoring of coastal retreat and salvage of eroding 
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archeological sites should be undertaken as soon as possible to 

minimize the ongoing loss of cultural resources in BELA. Retreat 

monitoring can be made cost effective by BELA personnel 

collecting erosional data during the course of regular field 

operations within the Preserve. The aim of this work should be 

to verify and refine observations made during the present study 

and to obtain better knowledge on catastrophic and annual 

erosional processes. Additionally, mitigation measures will 

extend our knowledge of regional prehistory and provide data 

critical for an understanding of the taphonomic processes 

operating on coastal site features. 

Three basic recommendations are made in order to address 

present and expected erosional effects on coastal cultural 

resources: 1) obtain new color infrared aerial photographic 

coverage of the BELA coast, 2) establish data-baselines 

perpendicular to the retreating coast at several sites visited 

during the 1986 season, and 3) conduct salvage excavations at the 

sites most adversely affected by present retreat. 

Color infrared aerial coverage of the coast at a larger 

scale than is presently available would be extremely helpful in a 

number of respects. It would provide data to measure erosion 

over the past 11 years and extend our overall period of 

comparison to 36 years. Color infrared imagery obtained at a 

greater scale than is presently available can be used in locating 

sites and defining site boundaries prior to field investigations. 

Productivity of vegetation is commonly enhanced at coastal site 
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vicinities due to local nutrient enrichment. This signature was 

used in targeting survey areas prior to fieldwork (Jordan 1986 

unpublished data). Photography obtained at a scale of 1:6,000 or 

1:8,000 will increase the efficiency of future survey and mapping 

efforts. 

By establishing a system of data-baselines at currently 

eroding sites, it will be possible to monitor short term retreat 

at selected points of the coast. This will be valuable in 

assessing erosional processes in much finer detail and in 

determining the annual attrition that selected sites or site 

features are experiencing. A baseline of measured azimuth, 

demarcated by two capped and painted rebar stakes, should be set 

perpendicular to the coastline. The present distance to the 

bluff or berm edge should be measured from the landward datum 

stake, along the baseline through the seaward-most datum. This 

baseline should be tied into the site datum previously 

established by the archeological survey and could then be 

subsequently relocated by use of the site map. In this way, BELA 

personnel could obtain repeated measurements as logistics or 

local duties permit. These baselines should be established at 

sites located in different coastal zones in order to monitor the 

variability of shore zone processes operating along northern 

Seward Peninsula. 

Salvage excavation should proceed at sites currently in 

advanced states of erosion. As the nature and horizontal extent 

of known erosional sites varies, specific research questions 
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should be addressed within or among such sites. Winter 

settlement sites observed to be most adversely affected at 

present are KTZ-145, KTZ-149, and KTZ-009 (Volume II), all 

located along the Chukchi Sea coast. Numerous features and 

artifacts are presently being exposed in the seaward bluff face 

at these sites. (KTZ-145 may already have been almost totally 

destroyed as there is no indication of surface features on the 

bluff top above the eroding section in which cultural remains are 

observed.) The situation is similar along the eastern 100 meters 

of KTZ-149. Four sites, located along the eastern tip of Cape 

Espenberg facing Kotzebue Sound (KTZ-087, KTZ-088, KTZ-101 and 

KTZ-104; Volume II), should be considered for excavation although 

erosion seems not to be proceeding as rapidly here as at sites 

facing the Chukchi Sea. Two sites near Sinyasut (SHF-021 and 

SHF-022; Volume II) warrant partial salvage excavation or 

monitoring as outlined above, due to the erosion they are 

undergoing from the lagoon side of the barrier island. The 

barrier at this location forms a narrow constriction about 100 

meters wide. Estimates of retreat rates at these sites were not 

obtained due to poor image quality and lack of reference points 

common to sequential photographs, but this zone is particularly 

susceptible to overwash during storm surges or high lagoon 

levels. Monitoring of possible erosion occuring along lagoon 

shores should also be initiated, using the methods outlined 

above. 

The implementation of these recommendations would result in 
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a significant expansion of present knowledge of the cultural and 

natural history of the coastal environment of northern Seward 

Peninsula. Updated, larger-scale color infrared photography 

would be of great value to cultural, botanical, and 

geomorphological investigations. Measurements of short term 

erosion rates will add greatly to our understanding of coastal 

processes in a periglacial environment and their effect on 

cultural resources there. Mitigation, through excavation of 

eroding sites, will provide a wealth of archeological and 

geological information, relevant to the late prehistoric and 

historic interaction of Inupiat and Europeans with the southeast 

coast of the Chukchi Sea. 

Editor's Note 

Since the writing of this paper, low altitude color infrared 

aerial photography, 1:8,000 scale, has been obtained for the BELA 

coast between Mitletavik and Cape Espenberg (August 9, 1987). 

Also, Jordan has placed data-baselines at sites TEL-020 

(Mitletavik), SHF-001 (Sinyasut), SHF-024, KTZ-009 (Kividluk), 

KTZ-149, KTZ-146, KTZ-131 and KTZ-087. This work was completed 

on July 11, 1987. 
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FIGURE 9: Location of inlet channels where 1950 and 1976 shoreline positions are compared. 



FIGURE 10 a-b: Relative shoreline change at Mitletavik and Ikpik inlet channels 

between 1950 and 1976. 
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FIGURE II a-b: Relative shoreline change at Sinyasut (actual location) and Sinyasut 

(USGS map location) inlet channels between 1950 and 1976. 
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FIGURE 12 a-b: Relative shoreline change at VABM Happy and Kividluk Inlet channels 
between 1950 and 1976, 
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CHAPTER 9 

SAND RIDGE STRATIGRAPHY OF THE NORTHERN SEWARD PENINSULA 

Owen K. Mason 
University of Alaska, Fairbanks 

Abstract 

A prograding sand ridge plain at Cape Espenberg and a string of 
barrier islands fringes the north shore of the Seward Peninsula. 
The horizontal stratigraphy of the sand ridges in both regions 
was examined during the 1986 archeological field season. Three 
principal types of ridges are distinguished in this report: 
dune, blowout and smooth. Using inferences from granulometric 
analyses, paleosol development, aerial photo interpretation, 
morphological differences and radiometric data from archeological 
sites, four depositional units are distinguished at Cape 
Espenberg, the type section for the northern Seward coast. At 
Espenberg, the earliest ridges are smooth, record relatively 
rapid deposition and date from about 3,600 years BP. At about 
3,000-2,000 years BP the rate of deposition declined and a single 
high blowout ridge preserves the remains of lengthy Choris and 
Norton culture occupations. The midsection of Espenberg 
witnesses another increase in sedimentation bracketed between 
2,200-1,200 BP, and consists of wide swales conducive to the 
development of ice-cored hummocks, smooth ridges and frost 
wedges. The most recent ridges are higher blowout and dune ridges 
dating from 1,100 years BP to the present. The depositional 
history of the rest of the north Seward coast is correlated with 
this sequence. Fluctuations in glaciation, which affect the 
supply of sediment, may be responsible for the Seward peninsula 
coast sequence. Specifically, the stasis in sedimentation may be 
connected to the Neoglacial interval of Alaska. Alternatively, 
shifts in the Yukon Delta may have influenced the supply of 
sediment. In addition, the development of smooth ridges may 
relate to effectively higher sea levels between 2,200-1,200 years 
BP, due to increased storm tides or eustatic factors. 

Introduction 

The northern coast of Seward Peninsula presents a diverse 

number of sand ridge configurations southwest to northeast along 

the coast from Cape Prince of Wales to Cape Espenberg (Figure 9-

1). 
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FIGURE I: Location of study area and sampling transects along Seward Peninsula coast. 



Along that stretch, more than 200 kilometers long, four general 

types of coastline are recognizable, corresponding broadly to 

erosional characteristics of the coast (Jordan, Chapter 8). 

Sedimentological studies were conducted in each of four portions 

of the coast (Figure 9-1): 1) a presently accretional topography 

between Mitletavik and Ipkek Lagoon (Transects I and II); 2) the 

eroding barrier islands north of Ipkik which extend over 100 

kilometers to Kividluk (Transect III); 3) the Pleistocene 

shoreline adjacent to the Kitluk River; and 4) the Espenberg 

spit (Transects IV and V). The number and topographic 

configuration of sand ridges in each of these zones differs 

considerably. 

In the southernmost Mitletavik/Ikpik coast, only four ridges 

occur with a pronounced topographic discontinuity separating the 

oldest one from the younger ridges. The highest sand ridge (the 

fourth), about eight meters above sea level, rests atop the 

Pleistocene land surface and is composed of several 

transgressive sand depositional units with evidence of cultural 

occupations throughout the last 2,500 years. The age assignment 

is based on in situ finds of Norton culture artifacts within a 

paleosal on this ridge. A lower sand ridge at about 2.5 meters 

above sea level (ASL) is continuous along the entire 

Mitletavik/Ikpik coast but contains few archeological (mainly 

late prehistoric) sites. 

The barrier island coast between Ikpik and Kividluk has 13 

to 20 ridges, but is composed of many discrete sedimentary 
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packages related to the opening and closings of different tidal 

inlets. The alignment of sand ridges varies greatly due to the 

idiosyncracies of inlet openings and closings, rendering direct 

correlation difficult. Archeological collections during the 1986 

season were not extensive enough to allow temporal correlation. 

Along much of the barrier island coast northeast of Shishmaref, a 

single dune ridge (or amalgam of several ridges), up to 15 meters 

in height, mantles and crosscuts older flat ridges. This high 

ridge is presently being eroded and reveals pronounced cross-

bedding indicating much aeolian re-working. This recent cycle of 

dune activity may be correlated with the younger dune ridges of 

Cape Espenberg. Southwest of Shishmaref, the barrier islands are 

subject to repeated washovers and contain fewer sand ridge 

lineaments on the surface. This region was not included in the 

present study. 

In the Kividluk segment northwest of Shishmaref Inlet, 

multiple dune ridges were observed only in the vicinity of the 

Kitluk River mouth. Discrete sand ridges form parallel to the 

shore near the Kitluk River mouth and perpendicular to the shore 

near the eastern margins of drainage mouths. Overbank dunes are 

also common along this coast, as sands are funneled up erosional 

gulleys by onshore winds (Jordan, Chapter 8). Several late 

prehistoric sites are buried within overbluff dunes. With a 

better understanding of the chronology of this occupation, one 

could correlate episodes of aeolian activity with other 

sequences. 
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In the Espenberg accretionary beach ridge complex, the 

number of ridges increases eastward to a maximum of about 30 

ridge fragments with 19 laterally continuous ridges. The 

Espenberg sand ridge succession issues east-southeast for 25 

kilometers from a pronounced inflection in the coast about five 

kilometers east of the Kitluk River. The Espenberg ridges form a 

progradational sequence extending about two kilometers seaward 

from the Pleistocene land surface. 

Types of Sand Ridges 

Seward Peninsula sand ridges include at least three 

differing types. Dune ridges (Figure 9-2) immediately adjacent 

to the modern coast attain heights of about five to six meters. 

They are vegetated by a dense mat of lymegrass (Elymus sp.), 

have abrupt slopes and typically lack secondary modifications 

such as blowouts. Active sand deposition occurs seasonally on 

these ridges, though the seaward aspect may be subject to 

erosion by exceptional storm surges which then initiate blowout 

activity. Actively building ridges are bell-shaped in cross-

section with maximum slopes of about 30°. The growth of a new 

ridge is an episodic process occurring along a stretch of beach 

not subject to storm attack. As sand is blown landward by 

onshore north or northwesterly winds, it is trapped by lymegrass 

which is capable of growing apace with sand deposition. In fact, 

the stratigraphy of dune ridges shows a succession of root-bound 

beds separated by two to three centimeters of sand. 
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FIGURE 9-2. Accretionary dune ridge viewed from the 
modern beach, Transect IV, Ridge E-l, Cape Espenberg. 
Note incipient ridge at base and cover of Elymus 
arenarius mollis. 

FIGURE 9-3. Blowout ridge, Transect IV, Ridge E-14. 
View to northwest toward middle of Cape Espenberg. 
Juncus arcticus in blowout hollow. 
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Moving landward, the character of the ridges changes 

dramatically, with pronounced vegetational shifts from grass to 

low tundra dominated by lichen, crowberry and other prostrate 

shrubs. Detailed collection and description of vegetation 

communities on ridges and swales was undertaken by J. Schaaf 

during the 1986 field season (Mason 1987). Primary deposition, 

presumably from a beach source, has ceased on tundra-vegetated 

blowout ridges (Figure 9-3). Secondary blowout modification 

occurs, however, even on the first ridge. The shifting 

topography of blowouts which act seasonally as nivation hollows, 

formed one of the foci of the present research. The development 

of blowouts reveals and obscures the archeological sequence on 

the Espenberg complex. The erosion of blowouts to water table is 

accompanied by re-deposition of sand either in nearby swales or 

onto higher prominences (up to four meters) downwind. The 

topography of former surfaces is recorded as laterally extensive 

concentrations of fine sediments or organics and is revealed in 

the erosional faces of blowouts. Such pronounced "paleosols" 

which may provide a chronology of aeolian processess. 

The topography and history of blowouts increase in 

complexity landward with older ridges containing at least three 

cycles of blowout formation. Work during the 1986 season noted 

the depths of paleosols within individual ridges and the 

occurrence of archeological sites associated with former 

surfaces. 

The third type of sand ridge on the Seward coast is planar 
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in profile, contrasting with the two other forms which often rise 

higher than four meters above adjoining swales. These smooth 

ridges (Figure 9-4) are very low in relief standing rarely more 

than 50 centimeters above the interridge swales. They have 

crest altitudes about two to three meters ASL and generally lack 

active blowouts. Soil profiles within smooth ridges on the 

Espenberg complex reveal intense color changes compared to 

blowout and dune ridges, indicative of oxidation (ie. 

pedogenesis). Possibly smooth ridges are former dune ridges 

fully eroded by secondary processes. Alternately, the smooth 

ridges may reflect depositional conditions different from those 

of the higher ridges. For example, they may represent deposition 

during fair weather conditions with rapid sediment accretion on 

the beachface and only limited opportunities for re-working by 

wind. On the barrier islands, smooth ridges often contain 

buried horizons of clean sand beneath dense organic mats which 

suggests that washover events may frequently transgress smooth 

ridges. 

Cape Espenberg; Depositional Sink 

and Type Section for the Seward Coast 

The sequence at Cape Espenberg has a full temporal 

representation of sediments because the trend of longshore 

transport, as revealed in granulometric determinations (Mason 

1987:63ff), follows a northeasterly direction up the coast 

leaving the Espenberg spit as a depositional sink. Thus, a 
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FIGURE 9-4. Smooth ridge region, Transect IV, Ridge E-9 Cape 
Espenberg. This area is characterized by marsh, hummocks 
and frost cracks. 
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Holocene type section for the Seward Peninsula coast may be 

defined at the farthest east portion of the Espenberg succession. 

The Espenberg sand ridge succession actually consists of 

five discrete sedimentary segments or complexes, separated one 

from another by cross-cutting streams and inlets. The two most 

western drainages are streams flowing north from the thaw lake, 

silt-covered mainland (Hopkins, Chapter 7). The other two 

drainages are former tidal inlets now partially infilled. Tidal 

and storm processes affect all of these waterways, as evidenced 

by the accumulation of drift logs at least one kilometer upriver 

on the two westernmost rivers. 

During the initial exploration of the Espenberg complex in 

the 1986 field season, I labelled the ridge segments 

alphabetically from west to east: A, B, C, D, and E (Figure 9-5). 

The cross-cutting drainages, then, may be referred to as inter

segments contacts: hence A/B, B/C. The B/C drainage, however, is 

known as the Espenberg River. 

The A and B complexes are attached directly to the silt 

mantled mainland, marked by an eight-meter scarp, whereas the 

other three complexes are islands, with a lagoon in the landward, 

southern, direction. In one case, at the C/D drainage, recent 

dune deposition has blocked interchange between the sea and the 

lagoon and the D Complex is effectively part of a larger island 

linked to the C Complex. 

The cross-cutting drainages between segments have deflected 

the deposition of sediment with the result that different numbers 
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FIGURE 5: Stratigraphic correlations along Cape Espenberg coast. 



and configurations of ridges occur on each complex. A subsidiary 

goal of the research involved the internal correlation of the 

five packages with one another. Archeological reconnaissance on 

two packages (C and E) during 1986 yielded remains from the 

distinctive Choris/Norton period (about 3,000 to 2,000 years BP) 

at a consistent distance of about 1.5 kilometers from the modern 

shore, but on the 10th ridge inland on the westerly C Complex and 

on the 14th ridge on the E Complex. The correlation of ridge 

sets across all five complexes is plotted in Figure 9-5. The 

contemporaneous ridge sets are treated as single units with the 

major Choris/Norton ridge marked as a prominent contact, Unit II. 

The number of ridges increases easterly, leading to the 

hypothesis that the configuration of the coast controls the 

quantity of sand deposited, with a deceleration in longshore sand 

movement occurring at a critical point and allowing the 

accumulation of more ridges. Additionally, the easterly package 

has many fragmentary ridges, persisting only for short linear 

distances, but spaced closely enough with other sets of ridges to 

imply common conditions of deposition. 

Following the precedent of Giddings (1961) at Cape 

Krusenstern, ridges were numbered sequentially landward (1, 2, 3, 

4 . . . ) . To map the complexes, I traced laterally the most 

continuous ridges within a depositional package (A, B, C . . .) 

(Figure 9-5) and classed fragmentary ridges with the nearest 

laterally extensive ridge, giving them a lower case letter (a, 

b, c . . . ) . Thus, a hierarchal notation scheme was employed, 
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noting successively: Complex—Ridge—Fragment. For example, a 

particular ridge may be termed E-14-b (Figure 9-6). By numbering 

only continuous ridges, I depart from the practice of Giddings at 

Cape Krusenstern where, based on my examination of aerial photos, 

I believe that all ridge fragments are labelled. 

Blowout or dune ridges occur within restricted regions of 

the Espenberg spit. The highest masses of sand, over 20 meters 

or more in elevation, are found in the western limit of the B 

Complex (Figure 9-5). In this region, successive overwash events 

have penetrated the first dune ridge, carving lobate cavities. 

Subsequent localized aeolian reworking has created high sand 

masses. Similar localized overwash erosion and re-deposition has 

contributed to the creation of the high dune ridges in the 

remainder of the Espenberg spit. Dune ridges in the easternmost 

E Complex decline in elevation to about five or six meters. Such 

a decline probably reflects differences in coastal orientation 

and the susceptibility of the ridges to attack by storms. 

Moving landward, a survey transect of the E Complex recorded 

heights of about 3.6 to 6.0 meters in the first five dune or 

blowout ridges (E-1 to E-5), heights of only 1.8 to 2.2 meters in 

smooth ridges (E-7 to E-ll), a maximum height of about 9.0 meters 

on the Choris/Norton ridge (E-14), and low elevations of about 

2.0 meters on the oldest ridges (E-15 to E-19; Mason 1987). 

Though blowouts are common within the youngest ridges, they 

are less abundant on older ridges, remaining restricted 

principally to areas on the B-8, C-10 and E-14 ridges. Blowout 
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FIGURE 6 : Section of Complex E, Transect IV showing the demarcation of ridge 
fragments. 
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fields are common adjacent to drainages or former inlet 

channels. 

In the landward direction, the Espenberg sequence shows a 

contrast between the smooth ridges and the higher, massive 

blowout ridges. Smooth ridges occur in the southernmost portion 

of the sequence, adjacent to the lagoon, and within the interior 

of the complex amid a region of palsas (ice-cored hummocks), 

palsa-dammed pools, lakes and peat ridges pushed up along ice 

wedges in the low areas. The inter-ridge areas commonly contain 

palsas and pools of standing water floored by hard sand 

permafrost. Large lakes, tens of meters to kilometers in 

length, are banked by palsas. D. M. Hopkins (unpublished field 

notes, 1986) postulates that an inverse, genetic relation exists 

between the small marshy areas and the large size of inter-ridge 

lakes. Since the lakes have clean sand bottoms while the 

marshes commonly are floored by a mucky iron oxide-rich ooze, it 

is possible that the end product of peat oxidation is a clear 

lake. Variations in the depths and stratigraphy of peat deposits 

in inter-ridge swales in older depositional units could be used 

in correlations and dating and to provide a pollen record of the 

local vegetation cover. Several of the smooth ridges are 

transected by narrow troughs indicative of frost cracking and 

ice-wedge growth. The density of ice wedges may provide a basis 

for relative age estimates of the various smooth ridge sequences 

at Espenberg. Comparisons of frost crack density could also be 

made with similar features on other Kotzebue Sound beach ridge 
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complexes at Cape Krusenstern, the older portion of Sheshalik 

Spit (Jordan 1987) and, on the Choris Peninsula could possibly 

provide a basis for regional correlations. 

Origin and Formation of Beach/Sand Ridges 

Shore-parallel ridges are often assumed to reflect former 

positions of the seashore. In fact, this assumption guided the 

first observers in the Chukchi Sea. In the 1880's Edward Nelson 

(1899) postulated that abandoned villages at higher elevations 

reflected former positions of the sea. Seventy years later, 

Louis Giddings (1967) developed an archeological methodology 

based on beach ridge horizontal stratigraphy. However, a 

particular beach ridge does not represent a single, definable 

position of the coast. The size of sediment influences the 

amount of secondary reworking of the ridge. Gravel ridges 

probably best correspond to the 1:1 relationship; beach ridge to 

seashore, though many marine depositional events may be 

represented in a single ridge (as at Choris Peninsula; Mason 

1987, unpublished notes). With sandy sediments, high, secondary 

dunes may result from aeolian reworking of deposits originally 

supplied to the beach. 

The formation of barrier islands or a prograding beach 

ridge plain depends on many factors. To strand sediment on the 

shore requires: 1) high sediment supply; 2) low tidal activ

ity; and 3) relatively constant sea levels (Curray et al. 1969; 

Hayes 1975). Additionally, tectonic activity must be minimal (or 
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sediment supply must keep pace with it) and the offshore area 

must be relatively shallow so that waves can mobilize sediment 

(Kraft and Chrzastowski 1985). 

The welding of sediment to the shore occurs primarily during 

low energy wave conditions when the competence of breaking waves 

to retransport sediment seaward is ineffectual (Davis 1985). 

During storm conditions high energy input results in massive 

erosion and seaward migration of sediment. It must be emphasized 

that the entire coast does not act as a single system, but is 

composed of many smaller subunits. Erosion in one part of the 

coast may be accompanied by deposition upcoast, either as short 

term storage or longer term deposition. 

Storm activity affects the coast by subjecting it to 

increased energy, producing waves with a deeper wave base capable 

of moving sand deposits in deeper water. Increases in wave 

height and in sea levels occur with decreases in barometric 

pressure associated with the passage of low pressure systems. 

The effects of a storm can be three-fold (Davis 1985). As the 

first winds approach the coast and are deflected by Coriolis 

forces, longshore transport of sediment occurs, at an angle 

oblique to the coast. With the onset of the full force of a 

storm, water is effectively piled up on the shore so that 

overwash and breaching of foreshore dunes can occur. After the 

passage of the storm, in the relaxation period, sediment can be 

directed seaward by intense currents (Walker 1984). Not all 

storms possess the same intensity, duration or directionality. 
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Thus, individual storm trajectories subject parts or the coast to 

different influences. The effect of a low intensity storm, or 

low pressure system, can be longshore transport. 

The primary requirement to form a prograding sand ridge 

plain must be the loss of current ablity to transport sediment. 

Further, delivery of such sediment must be stranded above mean 

high tide line. Hence, delivery of such sediment is facilitated 

by temporary increases in sea level which occur with the lowering 

of barometric pressure. Increases in the ability to carry 

sediment landward also require higher waves, the creation of 

which requires sufficient fetch. 

Along the Chukchi Sea, the deposition of sand on barrier 

islands and the Espenberg sand ridge plain is controlled by its 

orientation to the northwest and the amount of time that open-

water conditions exist. Calm water conditions favoring 

deposition of sand are common during the summer months of July 

and August. Winds from the north or northwest, the directions of 

greatest fetch, can produce the highest waves. Intense storms 

occur during September, October and November. A major storm 

crossing the northern Chukchi Sea in November, 197 3, generated 

waves more than five meters at Shishmaref with winds from the 

west (Wise et al. 1981). 

In following sections, the depositional history of the north 

Seward Peninsula coast is described and is effectively the 

summation of the depositional boundary conditions described 

above. As a caution, I wish to emphasize that our knowledge at 
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present derives from the terrestrial record and is based on 

chronometric dates from archeological contexts which only 

provide upper-limiting ages. 

Stratigraphy of the Cape Espenberg Succession 

Four depositional units are recognizable on the Espenberg E 

Complex (Figures 9-5 and 9-6), based on topography, erosional 

characteristics, soil development, vegetation cover, grain size, 

radiometric dates and archeology. 

The oldest ridge sets, Unit I, are low-lying, possess 

strong-hued soil horizons, radiate to the southeast and date from 

pre-Choris times. Charcoal from a buried hearth 12 to 21 

centimeters below surface on the E-18 ridge is 3,570 +/- 100 

years BP (Beta #19643). Unit I ridges in the E-19 to E-15 series 

have very few blowouts. The ridges are occasionally transgressed 

by very distinctive polygonally shaped lakes formed in the swales 

which widen to the southeast. Farther westward in the Espenberg 

succession, along the A/B, B/C (Espenberg River) and the C/E 

inlets, the Unit I ridges are recurved markedly, recording the 

trend of tidal currents entering the inlets (Figure 9-5). Though 

recurved ridges are common in succeeding units (especially unit 

III on the west end of the E complex), tidal inlets only occur 

across the entire Espenberg succession within unit I. 

Archeological sites appear to cluster about the former inlets. 

However, the present sample may be biased since site discovery is 

easier within blowout fields which are common near the former 
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inlets. 

Major shifts in depositional regime are recorded with the 

emplacement of the Unit II ridge (ridge E-14) correlated with 

ridges C-10 and B-9. Archeological sites of the Choris and 

Norton cultures are numerous, especially on the eastern five 

kilometers of the E-14 ridge (Schaaf, Part One). Radiometric 

age determinations (N=4) on Unit II (Table 9-1) are derived from 

three archeological sites several kilometers apart. Three 

samples were charcoal from buried paleosols (two from a single 

component at the same site) on the E-14 ridge, while a surface 

sample on the B-9 ridge consisted of cemented oil-rich sand 

(Appendix 1). The C-14 determinations fall within the range of 

2,990 to 2,105 BP, using a two sigma range. Some of the earlier 

Unit I ridges (E-19 to E-15) were truncated by the E-14 ridge and 

a new directionality, slightly more northeasterly, is evident. 

The Choris/Norton ridges are especially discrete in the eastern 

portion of the Espenberg succession, attaining a maximum height 

of about nine meters and possessing the greatest width (150 

meters) of any single ridge. The Choris/Norton E-14 ridge, in 

places over six meters in height, seems anomaious, recording slow 

sedimentation. It possible is related to shifts in ice cover. 

Quite significantly, a stratigraphic section of the ridge shows a 

period of convolute bedding possibly correlated with climatic 

changes (see below). 

The succeeding Unit III (E-13 through E-6), bracketed 

between 2,200 and 1,200 years BP, records a substantial change in 
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TABLE 9-1. RADIOCARBON DATES FROM CHORIS/NORTON SITES LOCATED ON 
UNIT II RIDGES, CAPE ESPENBERG. 

Laboratory 
Number Date (BP) Site Context Material 

Beta-17961 2660+/-110 KTZ-079 59-64 cm bs 
in paleosol 

Charcoal 

Beta-17962 2340+/-80 KTZ-079 75-78 cm bs 
in paleosol 

Charcoal 

Beta-17968 2285+/-90 KTZ-109 82 cm bs Charcoal 

Beta-17972 2850+/-70 KTZ-133** Surface Cemented 
Sand 

E-14 ridge 
** B-9 ridge 
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sedimentation pattern, with a great influx of sediment and a 

different topography, vegetation cover and stability of ridges. 

Within this middle unit at Espenberg, the distance between 

ridges is many times greater than the width of ridges 

themselves. In fact, the breadth of the swales may be the factor 

responsible for the extensive development of palsa swamps and the 

lack of blowouts. The water-logged condition may reflect a 

local rise in water table that occurred after the deposition of 

the younger dune ridges of Unit IV. Middle ridges are 

frequently fragmentary, with up to five related fragments, and 

are crosscut by drainages which in some cases connect with the 

modern shore. 

At about 1,100 BP, with Unit IV (E-5 through E-l), the 

depositional regime changed dramatically, favoring the accretion 

of higher ridges up to six meters in height. Dating is based on 

radiometric determinations from an archeological site on the C-

4/5 ridge (1,010 +/- 90 years BP, Beta #17969) and a date on non-

archeological shell from the E-4 ridge (1,100 +/- 60 years BP, 

Beta #20028). About three ridges have been added since 590 +/-

90 BP (Beta #17965), the date from the KTZ-069 site on ridge E-

3-a. The present seaward ridge is subject to occasional erosion, 

quantified by Jordan (Chapter 8). 
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Constructional Processes on Sand Ridges: Stratigraphic 

Profile of E-14-a 

Kotzebue Sound has eroded a lengthy cross-section at the far 

southeastern extremity of the E-14-a ridge. A detailed section, 

50 meters long, was mapped resulting in the delineation of a 

maximum of seven depositional and/or pedogenic units (Mason 

1987:59-62). Profiles were drawn at five locations along the 

cutbank. Beginning westerly from the youngest point on the 

farthest southeast terminus of the ridge, the profile locations 

are at 3.5 meters, 17 meters, 27 meters, 30-35 meters, and 49 

meters (Figure 9-7). At the 33 meter point, a major 

disconformity provides a critical reference point for the 

depositional history of the ridge. Seaward-dipping beds are 

observable within the upper portion of the 27 and 3.5 meter 

profiles. Intense oxidized sequences of sand beds occur within 

upper/middle portions of the sections. 

An abrupt disconformity, or normal "fault" dipping 27° to 

31° southeast at the 33 meter point, implies that the E-14-a sand 

mass actually is a product of at least two accretionary events. 

The disconformity is also marked by a sharply oxidized unit, 

indicating the presence of a former depression favoring 

groundwater percolation. The oxidized unit may be traced to two 

separable oxidized units in the 27.2 meter profile referenced 

below. 

The exposure across the E-14 ridge suggests that a middle 

accretional dunal sequence of about 70 to 100 centimeters in 
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FIGURE 7. Stratigraphic section of ridge EI4, 
exposed at furthest east cutbank of E complex 
at Kotzebue Sound. Units are numbered from 
oldest to youngest. Bedding is generalized. 
Profile measurement begins at the most 
shoreward position, from Om. to 49m. Five 
detailed profiles (labeled A~E) are highlighted 
at 3.5, 17, 27, 30-35, and 49m west. 



thickness overlies an initial deposit of unbedded sand, possibly 

an incipient dune or eroded dune. The deposits capping the 

accretionary dunes are more complex with clean sands later 

oxidized and subjected to intense cryoturbation. Marked in 

places by a pronounced disconformity, the uppermost sands 

alternate between clean sands and two oxidized units. A major 

diagonal discontinuity subdivides the E-14-a ridge into an older 

and a younger subunit. Cryoturbation is more prevalent in the 

older unit. Charcoal-rich paleosols are common at two lower 

units, about 10 3 to 105 centimeters below surface and 152 

centimeters below surface in two of the profiles. The 

substantial depth of this charcoal is curious, suggesting 

possible cultural origins or a more complex vegetational or sea 

level history than heretofore recognized. 

Accretion Rates and Mechanisms of Accretion on Cape Espenberg 

To guage the relative length of sedimentation events at 

Espenbeg, I have produced an averaged accretion rate by dividing 

radiocarbon age by distance across the Espenberg spit. Such an 

approach averages many accretionary events and may contain errors 

of several centuries since most of the dates are archeological 

in origin and are, thus, upper-limiting dates. 

Accretion at Espenberg is episodic in nature. In the 

earliest period, between 3,700 to 3,000 BP, six ridges were 

accreted to the complex, at a rate of about 116 years per ridge. 

Between 2,500 and 600 years BP over 14 ridge segments formed, (an 
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approximate rate of 135 years per ridge), while only three 

accrued during the last 600 years (200 years per ridge). In Unit 

I, about 0.675 meters of sand were added per year, based on a 

date of 4,000 years BP for the E-19 ridge. This is a very 

problematic estimate because of sparcity of dates, I assumed that 

oldest ridge is same age as oldest part of the Krusenstern beach 

ridge complex (Giddings and Anderson 1986). The accretion rate 

during Choris/Norton times (about 2500 years BP) seems to have 

dropped considerably, probably resulting in a stable beach ridge 

and a stable shoreline position. After Norton times, the 

accretion rate increased to an annual rate of about 1.07 meters 

per year, nearly twice the earlier rate and the highest rate on 

the E Complex. Within Unit IV, the youngest unit, accretion 

fell to about 0.3 to 0.4 meters per year, about one third of the 

maximum rate and half of the rate for the earliest unit. 

The constrast in accretion rates in the E Complex parallels 

the marked changes in relations between blowout/dune ridges and 

intervening swale deposits. Swales are double or triple the 

width of swales in the other complexes (A, B, and C). The 

widths of swales may actually decrease from west to east, such as 

in the 12/13/14 or 10/12 swales. The number of ridge fragments 

doubles proceeding eastward along the E Complex, with several 

ridges subdividing into clusters (i.e. the E-9 series with five 

ridge fragments). Several ridges disappear on the surface with 

increasing distance, notably E-13 and E-ll, both of which vanish 

imperceptibly into the palsa swamp at about the longitudinal 
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mid-point of the E Complex. Changes in the ridge and swale 

dimensions are most evident in the comparatively flat palsa swamp 

that defines the Unit III of the E Complex. In the other units, 

II and IV, which are comprised of elevated dune or blowout ridges 

geomorphic processes are more complicated still, with successive 

sand accretions responsible for the formation of a single high 

ridge. Post-depositional inland or syngenetic migration of dunes 

is possibly an additional factor. 

The joining or bifurcations of ridges or ridge fragments is 

most pronounced within the middle unit, Unit III, of Cape 

Espenberg. In discussing this depositional unit, I distinguish 

three subunits on the basis of such branchings, which probably 

reflect changing directions of the littoral currents responsible 

for deposition. Similar current fluctuations are evident in the 

recurved nature of the ridges which infill the cross-cutting 

drainages. The easterly E Complex (Figure 9-5) begins at such an 

inlet (D/E) and contains very recurved ridges with the sediments 

of a former tidal delta preserved to the southeast. Overall, the 

direction of deposition shifts gradually at Espenberg, from a 

pronounced southeasterly direction in the earliest ridges to a 

more northeasterly direction in the youngest unit. A drastic 

shift in direction occurred during Choris/Norton times, about 

2,800-2,200 years BP. 
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Correlation of other Seward Peninsula Sand Ridges 

with Cape Espenberg 

Correlating ridge complexes elsewhere on the Seward 

Peninsula sand ridges with the Espenberg sequence is tentative. 

On the Mitletavik/Ikpik coast, the highest and most landward 

ridge mantles Pleistocene silt and is a summation of numerous 

depositional events that began during Choris/Norton time (Unit 

II). Like the Choris/Norton ridge at Espenberg, the Mitletavik 

ridge contains several paleosols which may eventually be tied to 

the same climatic events. Since sites of post-Norton age occur 

on the ridge, it is safe to say that the region has not been the 

site of much progradation since Choris/Norton time. Due to the 

lack of progradation, the highest point of land remained 

the most favorable for settlement and archeological data cannot 

aid us in dating or correlating the three younger ridges. 

On the Ikpik/Kividluk portion of the coast, the barrier 

islands, correlations are difficult because no geomorphically old 

features were identified and no old sites were discovered during 

the archeological survey. The great height (more than 15 

meters) of the most recent but substantially eroded sand ridges 

seems concordant with the topography of the ridge sets of Unit IV 

at Espenberg, which date to less than 1,000 years BP. A ridge of 

this type near Shishmaref yielded a problematic wood date of 450 

+/- 250 years BP (Sainsbury 1966). An estimate for the age of 

the youngest ridge on the barrier islands may be inferred from 

dates of about 100 to 300 years BP (290 +/- 70 years BP, Beta 
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#17958, 170 +/- 70 years BP, Beta #17973) within the Kividluk 

site (KTZ-009). The older ridge sets of the barrier island 

transect are generally flat and seem to represent a depositional 

regime like that of Unit III at Espenberg, dating between 2,200 

and 1,200 years BP. The presumably oldest sand mass on the 

barrier island, a group of conical hillocks near the Shismaref 

lagoon (Transect III; Figure 9-1) may date from Choris/Norton 

time based on similarity in height and distance from the modern 

shore. 

The overbluff dunes and the two ridges at the mouth of the 

Kitluk River probably correspond to the sand Unit IV at 

Espenberg and hence date from 1,000 years BP and younger. 

Without further work it is difficult to pin down the time any 

more precisely, although undated late prehistoric archeological 

sites, probably 200 to 400 years old, atop coastal bluffs, may 

mark the termination of active deposition. As yet an age 

determination for these sites is not possible. 

Climatic Implications of the Sand Ridge Chronology 

The configuration and dating of the Espenberg ridges may be 

climatically correlated with events in other parts of Alaska. 

The horizontal stratigraphy of the ridges records sedimentation 

episodes of variable length. An episode of increased 

sedimentation almost double that of earlier and later periods, 

formed the middle unit at Espenberg and falls between about 2,200 

and 1,200 years BP, a warmer period of treeline expansion 
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defined by Denton and Karlen (1977) in the Wrangell Mountains. 

It is also coincident with a non-glacial period in the central 

Brooks Range (Ellis and Calkin 1984). By contrast, periods of 

more restricted sedimentation at about 3,500-2,500 BP and 1,000-

500 BP co-occur (and possibly correlate) with glacially active 

periods in the same mountain chains. The extremely convoluted 

bedding on the Choris/Norton ridge, which must be younger than 

2,800 years (perhaps 2,200 BP), may be additional evidence for 

cooler climates during an earlier period, perhaps 3,000 BP. 

Evidence of increased extreme weather conditions has been 

preserved at several other northwest Alaska localities: fossil 

solifluction lobes at the Iyatayet site post-date the Denbigh 

Flint assemblage (Giddings 1964:200), and at the Croxton site, 

increased solifluction and rising lake levels are postulated at 

about 3,000 BP (Gerlach 1982:11). Farther east, a glacial 

expansion occurs in the central Brooks Range after 3,500 BP, 

based on lichenometric data (Ellis and Calkin 1984), along with 

the initiation of peat deposition and ice wedge formation in the 

Yukon/Tanana upland (Hamilton et al. 1983). Thus, the episode of 

cryogenic activity preserved in the Choris/Norton ridge may 

actually provide a closer approximation of the age of the ridge 

itself than do the C-14 dates, setting the date of its formation 

back by almost five hundred years to about 3,000 years BP. 

The paleosols within several of the ridges may permit some 

climatic inferences, if read correctly. Noting that two (and 

possibly three) paleosols are widespread across both the 
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Choris/Norton ridge on Espenberg and the more southerly 

Mitletavik/Ikpik ridge near Wales, it is tempting to suggest that 

the creation of the paleosols reflects a moister interval. Such 

inferences are purely speculative and await further analysis and 

confirmation. 

Climatic fluctuations may have fashioned the Seward 

Peninsula sand ridges in yet another manner. As discussed 

earlier, the addition of sand ridges to the coast depends on the 

frequency and intensity of calm versus storm conditions. The 

smooth, flat ridges of Unit III at Espenberg, dating between 

2,200 and 1,200 years BP, may have resulted from a time during 

which calmer conditions prevailed. During the last 1,100 years 

(Unit IV at Espenberg), high winds and seas resulted in massive 

shoreface erosion and redeposition along the Seward Peninsula 

coast. The high winds accompanying storms may have led to the 

development of transgressive sand dunes, as along the shores of 

the North Sea during the Little Ice Age (Lamb 1982). Overwash 

frequency may have also increased due to such storms, as 

witnessed by the numerous breaches of the foredunes at Espenberg. 

Granulometric Analysis of Seward Peninsula Sands 

A critical focus of this research involved the collection 

and granulometric analyses of sediments from the ridges; the 

methodology and results of which are detailed in Mason (1987). 

A brief summary is presented here. All samples collected were 

fine or very fine sands with a very small silt fraction 
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(generally less than five percent). The silt fraction may be the 

most revealing part of the sediments since it is a departure from 

the dominant size of particles. 

The mean grain size of beach sediments grows coarser upcoast 

from Mitletavik to Espenberg, reflecting the decreasing strength 

of near coastal currents. This onland trend parallels the 

pattern in offshore sediments. The middle section of the coast 

is more conclusive in this trend, reflecting the entry of finer 

lagoonal sediments due to tidal inlets. 

On Cape Espenberg, sand shows a tendency to fine with 

increasing age (i.e. with increasing distance from modern shore). 

Beach sands at the Espenberg C and E Complexes are consistently 

coarser and less well sorted than older aeolian-transported 

sands. The finest sands occur within the middle low-lying Unit 

III of the Cape Espenberg spit. Considering the increased soil 

horizon development and lack of blowouts in this unit, increased 

surface stability is probably involved. If the smooth ridges 

had been a lag deposit, one would expect coarser sediments. In 

fact, evidence from stratigraphically related samples also shows 

a tendency to fine with age (i.e., depth in the profile). 

Relative Age Estimation; Pedogenesis, Cryogenic Activity and 

Lake Development 

Though the archeological sites atop ridges provide some 

rudimentary mileposts for the Holocene history of the sand ridge 

complexes of Seward Peninsula, they provide what are at best 
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upper-limiting dates for the age of formation of the ridges. 

Dates or age estimates derived from geological contexts are 

preferable. During the 1986 field season, the effects of several 

different geomorphic processes were observed and judged with 

respect to their potential to assist in relative age estimation. 

Two methods of relative age characterization used by glacial 

geologists are 1) progressive flattening of slopes with age since 

deposition (Kaufman and Hopkins 1986), and 2) the development of 

soil profiles with age (Hamilton 1986). Measurements of ridge 

slopes were taken on several of the transects but the angle of 

the ridge reflects the height of the ridge more than the 

relative age. Soil profile development did seem to increase with 

increasing antiquity of the ridges. The youngest ridges 

consistently did not show any profile differentiation while older 

flat ridges had pronounced development (Mason 1987:40-41, 57-59, 

Appendix A). However, differences in elevation, a catena effect 

(Birkeland 1984), probably are the greatest control over profile 

development, since lower poorly drained smooth ridges possessed 

darker, more organic-rich horizons than higher dune ridges. The 

oldest ridges, in some instances, possess deeply oxidized 

horizons (Munsell 7.5 YR). Faint oxidation occurs beneath 

comparatively young paleosols on ridges as young as the E-5 

ridge, and reflects pedogenic effects. However, it is difficult 

to separate such oxide accumulation from that of ground water 

seepage adjacent to drainages. 

Lake configuration and evolution does vary across the 
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Espenberg ridges, but the changes are difficult to quantify. 

Straight-sided polygonal lakes are more common in the oldest 

ridge swales and may record the controlling effects of frost 

cracking. The size of lakes does not seem to be a good measure 

of age, though very small ponds are more common in the youngest 

swales. Widths of lakes in the middle unit reflect the width of 

the swales but lakes may grow longitudinally with age. Length, 

however, does not vary consistently with age. 

Frost cracking may provide a relative dating measure, if 

aerial photo quantification can be developed. However, since 

frost cracking was observed on ridges as young as the E-4 ridge 

(D.M. Hopkins, unpublished field notes) which is about 1,000 

years old, the mere presence of evidence of frost cracking is not 

an indicator of great antiquity. Frost cracks were more apparent 

on smooth ridges and may reflect topography or groundwater 

conditions, or they may simply be obscured by transgressive 

aeolian activity on blowout ridges. 

The development of a relative age sequence between Ikpik and 

Singyuk, would aid in more firmly linking the barrier island 

sequence with that of Cape Espenberg. This would be extremely 

valuable since so few diagnostic artifacts or sites pre-dating 

about 500 years BP were reported by the BELA survey from the 

barrier islands (Schaaf, Part One). 
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Sea Level Changes 

Prograding beach ridge complexes indicate the stabilization 

of sea levels and/or a surfeit of sediment added as sea levels 

continue to rise. The work of Curray, et al. (1969) on the west 

coast of Mexico is a classic treatment of the problem. Early in 

the 1960's several researchers advanced a similar case for the 

Cape Krusenstern (Moore 1961, Giddings and Moore 1961). Sea 

level stabilization to near modern levels occurred at 

Krusenstern at the time of the Denbigh Flint culture occupation 

dated to about 4,000 years BP (Hopkins 1967). An increase in the 

elevation of Krusenstern ridges about 1,900 years BP may record 

an increase in sea level (Moore 1961). 

An alternate hypothesis for late Holocene sea level history 

could be derived by comparing the record of archeological sites 

from the entire western coast of Alaska with a recent theoretical 

model based on the consequences of the decay of the western 

Antarctic ice sheet (Clark and Lingle 1979). Assuming that 

maritime peoples already occupied the coast, it is noteworthy 

that the first dated sites on beach ridge complexes of the west 

Alaska coasts post-date about 4,000 to 3,000 years BP. Such an 

occurrence is expected if the hypothetical sea level curve of 

Clark and co-workers is accepted since it postulates a slight 

increase in sea levels above modern during the fourth millenium 

BP. At Cape Krusenstern, higher gravel ridges, perhaps related 

to higher sea levels, occur at about 1,900 years BP corresponding 

to the time of the planar ridges at Cape Espenberg. The contrast 
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between low ridges at Espenberg and high ridges at Krusenstern 

may not be logically inconsistent since differing sediment grain 

size ranges (sand versus gravel) are involved. 

The Espenberg sequence may be explained by either 

hypothesis at this time. The smooth ridges of the earliest Unit 

I and middle Unit III are unique in several ways; 

topographically, vegetationally, and pedogenically. However, it 

is unclear precisely which mechanism explains this variability. 

Surely, an increase in sediment supply is indicated. Quite 

possibly unique influences controlled their deposition, such as 

the timing of major storms during the year, the amount of wind, 

or the absence of dune-building vegetation. The geobotanical 

exclusionary model used by researchers (Godfrey et al. 1979) 

explains dune-building along some parts of the Atlantic seaboard 

by tying washover frequency with salt tolerances of different 

species. To fully sort out these influences, more research is 

needed and planned. 

Increase in Sediment Supply about 2,500 BP; 

A Possible Relationship to Shifts in the Yukon River Delta 

Beach ridge coasts are indicative of an actively prograding 

coast, recording a net increase in sediment (Kraft and 

Chrzastowski 1985). Prograding shores are fostered by low tidal 

ranges and low offshore gradients. Studies of prograding coasts 

have concentrated on middle latitude coasts, but an extensive 

program of studies in the Netherlands provides some useful 
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guidelines. The southwestern coast of the Netherlands, just 

north of the Rhine river, reveals a series of sand ridges 

interdigitated with peaty swales. This topography records a 

progradational coast from about 4,700 to 2,900 years BP and a 

decline in sediment supply after 2,900 BP (Roep 1984). Dutch 

researchers followed an interdisciplinary scheme of research, 

basing their conclusions on a variety of data. Chronological 

control was obtained from radiocarbon samples from the peats 

within swales, with deeper cores yielding polleniferous 

sediments correlated with the standard northwest European 

sequence. The Dutch record reflects an inverse relationship with 

periods of rapid progradation "characterized by sequences with 

hardly any dunes and . . . thicker clay intercalations . . . 

slightly finer grain sizes" while slower progradational periods 

show extensive aeolian dunes and intercalated clays (Roep 

1984:253-4). Changes in progradational regime in southwest 

Holland may involve changes in sediment supply related to either 

climate, river course changes on the delta or human activities. 

The more rapid rate of progradation (nearly one kilometer 

of sediment in 1,000 years) in the smooth, low sand ridges (Unit 

III) at Espenberg may parallel the Dutch situation, where shifts 

in the Rhine may have controlled the rate of progradation. In 

Alaska, the Yukon River is the major sedimentary source for much 

of the coast of western Alaska (Naidu and Mowatt 1983) and for 

offshore Seward Peninsula despite the distance involved. 

Although Holocene submarine sediments in the northeastern Bering 
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Sea are notable for a paucity of sand and silt from the Yukon 

delta (McManus et al. 1977), the southern Chukchi Sea possesses 

a massive sandy shoal along the coast of the Seward Peninsula 

from Wales northward. This sediment body is probably responsible 

for the building of the sand ridges of Cape Espenberg and the 

barrier islands. The ridges of the Seward Peninsula, as shown in 

Mason (1987), do parallel in grain size the bodies offshore 

(Creager and McManus 19 66). 

The reciprocal relationship between the dearth of sand in 

the Bering Sea and the surplus in the Chukchi led Nelson and 

Creager (1977) to hypothesize that intense geotropic currents 

carried Yukon sand out of the Bering Sea, depositing it in the 

Chukchi. Nelson and Creager also suggested a date of about 

5,000 years BP for the commencement of such a diversion, based on 

radiocarbon dates within a sea core recording an abrupt cessation 

of bioturbation within sandy silts. The date of 5000 BP could 

be significant as a point of initiation for the building of beach 

ridge complexes on the shores of Kotzebue Sound, if one considers 

the dating of Arctic Small Tool tradition cultures (cf. Mason 

1987). 

Thus, fluctuations in the amount of sand supplied to the 

Chukchi coast of the Seward Peninsula may reflect the activities 

of the Yukon River. Recent evidence suggests that the Yukon 

changed course to its present location at about 2,500 BP (Dupre, 

written communication 1984). A third millennia BP timing of the 

Yukon diversion corresponds closely with some of the evidence 

from beach ridge complexes around the Bering Sea, which reveal 
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more extensive human settlement about 3,000 to 2,000 BP. The 

diversion of Yukon sediment through the Bering Strait perhaps 

resulted in a surplus of sand and may explain the rapidity and 

intensity of progradation represented in the smooth ridges at 

Cape Espenberg after Norton culture times (about 2,000 to 1,500 

years BP). Evidence of such an event may be apparent in a 

mineralogy similar to that of Yukon delta sands, well described 

by McManus et al. (1977:C18). Yukon river sand consists 

primarily of clinopyroxenes, rock fragments, orthopyroxenes and 

amphiboles. 

Though the previous scenario may be tenable, another equally 

likely explanation may be advanced. The massive sand body 

offshore of the northwest Seward Peninsula may be a relict dune 

field deposited on the subaerially exposed Chukchi shelf during 

the Pleistocene. As the seas rose, newly established longshore 

currents re-worked these sands into "shoal retreat massifs," as 

along the northwest Antlantic seaboard (Swift et al. 1973). The 

massive Wales Shoal, thus, provided both a protecting baffle on 

the full force of storms across the Chukchi Sea and a ready 

source of sand to be mobilized by very strong storm currents and 

deposited above sea level. Oceanographic and marine geological 

research probably hold the keys toward resolving these two 

hypotheses. 
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Conclusions 

The sandy beach ridges of the Seward Peninsula are a 

comparatively recent phenomenon in geomorphic history. The 

sedimentological identity of the ridges with relict offshore, 

possibly Pleistocene, deposits may imply that the ridges are a 

transitory product of the vicissitudes of the rising and falling 

seas. Alternatively, the ridges may derive from uniquely 

Holocene combinations of glaciations or climate responsible for 

increased sediment supply. 

The research reported here allows some tentative 

correlations between depositional units within the deposits 

observed along the northern Seward Peninsula coast. The better 

studied and dated portion at Cape Espenberg serves as a type 

section since the spit acts as a depositional sink for the entire 

coast. Four lithostratigraphic units described at Espenberg are 

distinguished on the basis of topography, soil development, 

vegetation and post-depositional modification (such as grain size 

changes and blowout activity). The earliest ridges (Unit I) at 

Cape Espenberg are dated archeologically to about 3,600 years BP, 

an upper limiting date on the actual time of formation of the 

ridges. A stasis in deposition (Unit II) occurred about 2,800 to 

2,200 years BP, coincident with the Choris/Norton occupation. 

Sedimentation increased dramatically during the succeeding 

millennium (Unit III) with some variation in the currents 

responsible for ridge formation. At about 1,100 BP (Unit IV) 

climatic conditions shifted once again and the formation of 
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massive dune ridges characterized the last millennium at Cape 

Espenberg. 

The work on the sedimentology of the sand ridges has just 

begun and much revision will be necessary before our vision of 

the history of the ridges is clarified. 

Suggestions for Future Research 

Since the dating of ridge formation is at present dependent 

on the archeological context of samples, a first priority should 

be to secure carbon samples such as shell, peat or charcoal from 

geological contexts. Further, more precise measurements of 

topographic or pedological features may yield a more independent 

relative age scale, complementary to the archeological data. 

To document the internal history of particular ridges, a 

thorough program of research should be conducted on the 

paleosols. A principal aim would involve establishing the 

paleotopography of blowout ridges and correlating paleosols 

across blowouts. Such a program could be integrated with large 

scale archeological testing and would involve detailed 

stratigraphic analyses and extensive radiometric dating. 

The study of erosion processes in blowouts could be an 

important research topic which could aid the National Park 

Service in resource management by quantifying erosion processes. 

Such processes could be monitored by installing calibrated posts 

in blowouts and taking measurements at repeated intervals. 

Though the 1986 study established a rough outline of 
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depositional processes, more thorough testing is required to 

establish the direction of deposition on ridges. Such research 

involves increased and intensive sampling of individual ridges. 

Geochemical analyses of soils and lakes could be undertaken 

to test theories about oxidation and lacustrine evolution. 
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CHAPTER 10 

PRELIMINARY REPORT ON FAUNAL IDENTIFICATIONS 
FROM TRAIL CREEK CAVES 

Dale Vinson 
National Park Service, Alaska Regional Office, Anchorage 

Abstract 

Test excavations were conducted at Trail Creek Caves to 
evaluate the archeological significance of the deposits in the 
unexcavated caves. The five caves tested contained remains of 
arctic mammal and bird populations. Two caves also contained 
remains of late Pleistocene large mammmals. No cultural 
materials were recovered from the subsurface deposits (a bone 
lance socket was found on the surface of one cave) and no 
evidence of butchering has been demonstrated on the faunal 
remains. Mammoth bones provided two collagen C-14 dates of 
14,270+/-950 years BP and 11,360+/- 100 years BP. The presence of 
mammoth, as well as horse and bison, indicate that at the end of 
the Wisconsin glaciation the Trail Creek Area could support 
grazing animals associated with a tundra/steppe environment. The 
remains of microtine rodents, lemmings and voles were found in 
two of the caves. Regional studies applying the known habitat 
requirements of microtine mammals to the interpretation of past 
environments are used to address the potential of microtine fauna 
in the Trail Creek cave deposits as paleoenvironmental 
indicators. 

Introduction 

Five caves at the Trail Creek Caves site (BEN-001) were 

tested as part of the Bering Land Bridge Cultural Resource 

Inventory in 1985 (Volume I Part One). A single test unit was 

placed at the entrance of each cave and was troweled in one-

meter-square, ten-centimeter arbitrary levels, without screening. 

In three of the five caves tested, the bedrock floor of the cave 

was exposed. 

This report presents initial identifications of faunal 

remains recovered from caves designated A, B, C, D and F (Part 
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One, Figure 27). A complete analysis of the faunal remains, 

including identification of all bones, determination of minimum 

number of individuals, reconstruction of game population 

structures, and analysis of taphonomic processes has not been 

funded. 

Over 2,581 faunal elements were recovered, including 

microtine mammals and extinct megafauna radiocarbon dated to the 

late Pleistocene. The faunal assemblages and the deposits 

remaining in the caves at Trail Creek can be used to reconstruct 

past environments during the periods Trail Creek Caves 2 and 9 

were occupied (Larsen 1968). There is significant potential for 

the faunal record preserved at Trail Creek to add to the general 

knowledge of the Beringian paleontology and paleoenvironment 

during the late Pleistocene and Holocene periods. 

The faunal materials removed from Trail Creek are curated at 

the National Park Service, Alaska Regional Office laboratory, 

Anchorage. 

Methods 

All faunal identifications were made using published 

illustrations and comparative specimens when available (Chomko 

1980; Gilbert 1981; Guthrie 1965; Guthrie and Matthews 1971; 

Repenning, et al. 1964; and Smith 1979). The staff at the 

University of Alaska Museum, Fairbanks, assisted in some of the 

identifications and made comparative specimens available: Gary 

Salinger identified the horse bone and one of the sheep bones; 

411 



Becky Saleeby aided in identifying individual faunal elements; 

and James Dixon and George Smith identified the deciduous bear 

teeth in the Trail Creek collection. 

Microtine remains (isolated molars, whole and fragmented 

mandibles, and maxillary fragments) were examined through a 

binocular microscope at 10 to 70x magnification. Incisors, 

toothless mandibular and maxillary elements, and damaged molars 

were classed as unidentified microtine mammal remains. No attempt 

was made to identify post-cranial microtine elements. The 

microfaunal remains were recovered in the field by troweling 

(thus biasing the sample by probably missing many small remains). 

Additional microtine elements from Cave B were recovered by 

sieving the matrix adhering to the mammoth bones through a 250-

micron (.0098 inch) mesh screen. 

Individual faunal elements were briefly examined for 

evidence of butchering, use-wear, or flaking. Evidence of bone 

alteration from predators, scavengers, and rodents was also 

identified. 

The bones are in good condition requiring little 

conservation measures. Treatment of the individual bones 

consisted of cleaning with a fine brush and allowing them to air 

dry in the laboratory. A mammoth scapula that had been fractured 

during recovery and seemed to be unstable was brushed with a 

solution of Elmers glue and water, causing parts of the bone 

surface to flake away. 
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Findings 

Fauna identified include mammal and bird species presently 

found in the Trail Creek area today, species whose ranges no 

longer include the study area, and extinct species associated 

with the terminal Pleistocene. 

The initial identifications are listed in Table 10-1, 

according to cave and stratigraphic provenience. Provenience 

descriptions in Table 10-1 correspond to sediment profiles 

illuatrated in Figures 10-1 through 10-4. Unidentified faunal 

elements are grouped as medium to large mammals, small mammals, 

microtine mammals, and birds. Medium to large mammals range from 

fox (Vulpes) to mammoth (Mammuthus). Small mammals include 

ground squirrels (Spermophilus) and hare (Lepus). The microtine 

mammals include lemmings (Lemmus), voles (Microtus) and shrews 

(Sorex). The numbers of taxa given refer to the number of 

individual bones or bone fragments, termed here elements. They 

do not represent the number of individuals. 

Caribou bones occur in most levels in all of the five caves 

that were sampled. Fox, ground squirrel, and hare are also common 

in all of the tested caves. Brown bear, sheep, horse, bison and 

mammoth are represented by a few specimens from two caves only 

(Caves A and B). Identifiable bird remains are rare in the entire 

assemblage and sea mammals are not represented. Microtine mammal 

remains were recovered from two caves (Cave B [N=8] and Cave C 

[N=143]) including lemmings, voles and shrews. 

A lower right bear canine missing its root was found in Cave 
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A, Level 1. It is similar to those found by Larsen (1968:58,59, 

Figure 38) and is probably a deciduous tooth of a young bear 

(Dixon and Smith 1986). An adult brown bear is represented by a 

worn lower right incisor with a fractured, possibly abcessed 

root from Level 7 of Cave A. A lower left bear canine, fractured 

in the same manner as those noted by Larsen was also found in 

this level. It has characteristics of a deciduous tooth showing 

reabsorption of the root (Dixon and Smith 1986), but the wear on 

the crown indicates that this was not a young animal. 

Horse, represented by an undamaged second phananx, is 

associated with two bison tarsals (also undamaged except for 

plant root etching) in Level 8 of Cave A. The condition of these 

three elements is unusual when compared to the fragmented, 

gnawed, and splintered condition of the majority of the bones 

recovered from Cave A. 

A horn core of a sheep was recovered from Level 8 of Cave B 

and is the only confirmed occurrence of sheep in the five caves 

tested. 

A fragment of the spinous process of a mammoth vertabra was 

found just above the floor of Cave B. The collagen fraction of 

this bone provided a C-14 date of 14,270+/-950 years BP (Beta 

#20027). The distal tip and most of the attachment to the 

vertabra are missing. No tooth marks or punctures appear on the 

surface of this bone, but semicircular indentations found on the 

edges of the breaks, may be tooth marks. A fragment of a much 

smaller but otherwise very similar spinous process also occurred 
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in this level. A nearly complete mammoth scapula, weighing more 

than 3.12 kilograms, was found on the floor of Cave B. The 

distal end of the scapula is thoroughly gnawed removing all 

evidence of the glenoid fossa. The edge of the acromion process 

and nearly all the thin bone making up the blade of the scapula 

are missing. The margin of the scapula is highly irregular with 

scalloping probably caused by gnawing. Deep scores and punctures 

are scattered about the intact surface of the bone. One puncture 

was applied with enough force to crush the bone and leave the 

hole surrounded by a depression. A radiocarbon date obtained 

from the collagen fraction of a part of this bone is 11,360 +/-

100 years BP (Beta #13811). This date is considered to be a 

questionably young date for mammoth in Alaska (Hopkins, personal 

communication). 

A complete caribou metatarsus has two deep, parallel 

scratches on the anterior face of the distal end near the 

epiphysis. 
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TABLE 1. FAUNAL ELEMENT FREQUENCIES AND PROVENIENCE DESCRIPTIONS 
FROM FIVE CAVES AT TRAIL CREEK. 
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CAVE A 

PROVENIENCE TAXON (N)* COMMENTS 

1. Humus with Ursus sp. 1 Right deciduous Ci 
gravels, 0 to 10 with reabsorbed root, 
centimeters 
below surface Rangifer sp. 7 
(cmbs). 

Medium to large 
mammal 68 

Spermophilus sp. 4 

Lepus sp. 1 

Small mammal 14 

AVES 1 

2. Yellowish Rangifer sp. 1 
brown micaceous 
silt, 10 to 20 Medium to large 
cmbs. mammal 14 

Small mammal 4 

AVES 2 

3. Yellowish Medium to large 
brown and very mammal 6 
dark gray brown 
micaceous silt, Lepus sp. 2 
20 to 30 cmbs. 

Small mammal 1 

4. Yellowish Medium to large 
brown and very mammal 8 
dark brown 
micaceous silt, Small mammal 1 
30 to 40 cmbs. 

5. Yellow brown Rangifer sp. 1 
micaceous silt, 
40 to 50 cmbs. Medium to large 

mammal 9 



TABLE 1. (continued) 
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CAVE A 

PROVENIENCE TAXON (N)* COMMENTS 

6. Yellowish Rangifer sp. 9 
brown micaceous 
silt and dark Vulpes sp. 1 
olive gray muck, 
50 to 60 cmbs. Medium to large 

mammal 46 

Lepus sp. 2 

Small mammal 1 

7. Yellowish Rangifer sp. 5 
brown micaceous 
silt and dark Ursus sp. 2 One right deciduous 
gray brown muck, C^ with reabsorbed 
60 to 70 cmbs. root; 1 worn right 

lower incisor with 
abcessed root. 

Vulpes sp. 3 

Lepus sp. 3 

Medium to large 
mammal 16 

Small mammal 13 

8. Dark olive Equus sp. 1 Second phalanx, 
gray muck, 70 to 
80 cmbs. Rangifer sp. 8 

Bison sp. 2 Two tarsals. 

Medium to large 
mammal 25 

Vulpes sp. 5 

Small mammal 1 

9. Dark olive Medium to large 2 
gray muck, 80 to mammal 
90 cmbs. 



TABLE 1. (continued) 

CAVE B 

PROVENIENCE TAXON (N)* COMMENTS 

1. Surface. Rangifer sp. 16 

Medium to large 
mammal 52 

Small mammal 7 

2. Dark gray Rangifer sp. 18 
brown humus,0 
to 10 cmbs. Medium to large 

mammal 55 

Spermophilus sp. 3 

Lepus sp. 8 

Small mammal 5 3 

3. Humus and Rangifer sp. 19 
fine light olive 
brown loess, 10 Ovis sp. 2 
to 15 cmbs. 

Bison sp. 1 

Medium to large 

mammal 45 

Spermophilus sp. 3 

Lepus sp. 1 

Small mammal 
4. Dark grayish Rangifer sp. 2 
brown substrate, 
15 to 30 cmbs. Medium to large 14 

mammal 

Lepus sp. 2 

Small mammal 9 

5. Yellowish Medium to large 
brown fine mammal 17 
compact sediment 
30 to 34 cmbs. Small mammal 1 
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TABLE 1. (continued) 

CAVE B 

PROVENIENCE TAXON (N)* COMMENTS 

6. Reddish Large mammal 1 Rootless incisor 
micaceous sandy of a large her-
silt, 40 to 50 bivore. 
cmbs. Medium to large 

mammal 17 

Lepus sp. 5 

Spermophilus sp. 2 

Small mammal 34 

Vulpes sp. 2 

AVES 18 

7. Poorly sorted Rangifer sp. 2 
sediment with 
dark brown clay Ovis sp. 1 
lenses, 50 to 80 
cmbs. Medium to large 

mammal 49 

Vulpes sp. 2 

Lepus sp. 1 

Small mammal 11 

AVES 25 

8. Dark brown Rangifer sp. 12 
clay lens, 80 
to 90 cmbs. Ovis sp. 1 Small horn core. 

Medium to large 18 
mammal 

Vulpes sp. 4 

Lepus sp. 6 

Spermophilus sp. 4 

Small mammal 50 
AVES 11 
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TABLE 1. (continued) 

CAVE B 

PROVENIENCE TAXON (N)* COMMENTS 

9. Red brown Rangifer sp. 7 
micaceous sandy 
silts with brown Ovis sp. 1 
clay lenses, 90 
to 100 cmbs. Medium to large 

mammal 20 

Lepus sp. 10 

Spermophilus sp. 1 

Small mammal 75 

AVES 1 

10. Reddish Mammuthus sp. 2 Fragment of spinous 
brown silts with process of vertebra, 
dark brown clay C - 14 dated to 
lenses, 100 to 14,270+/-950 years 
110 cmbs. BP. 

Rangifer sp. 17 

Vulpes sp. 5 

Medium to large 

mammal 31 

Lepus sp. 1 

Small mammal 31 
11. Dark brown Rangifer sp. 7 
clayey sediment, 
110 to 120 cmbs. Ovis sp. 1 

Vulpes sp. 1 

AVES l 

12. Dark brown Mammuthus sp. 1 Scapula, C-14 dated 
sandy silts with to 11,360+/-100 
clayey lenses, years BP. Edges 
110 to 120 cmbs. gnawed. 



TABLE 1. (continued) 

CAVE B 

PROVENIENCE TAXON (N)* COMMENTS 

13. Brown clayey Medium to large 
sediment, 110 to mammal 3 
130 cmbs. 

Lepus sp. 2 

Spermophilus sp. 1 

Small mammal 7 

CAVE C 

1. Very dark Rangifer sp. 20 
brown humus, 0 
to 10 cmbs. Medium to large 

mammal 435 

Lepus sp. 4 

Spermophilus sp. 5 

Small mammal 188 

AVES 5 

2. Dark brown Rangifer sp. 36 
clayey loess, 10 
to 20 cmbs. Medium to large 

mammal 1192 

Lepus sp. 6 

Vulpes sp. 1 

Spermophilus sp. 3 

Small mammal 3 35 

AVES 4 
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TABLE 1. (continued) 

CAVE C 

PROVENIENCE TAXON (N)* COMMENTS 

3. Dark brown Rangifer sp. 25 
clayey loess, 10 
to 20 cmbs. Medium to large 

mammal 889 

Spermophilus sp. 3 

Small mammal 181 

4. Gray brown Rangifer sp. 20 
and dark brown 
loess, 30 to 40 Medium to large 
cmbs. mammal 7 34 

Lepus sp. 8 

Spermophilus sp. 19 

Small mammal 31 

AVES 4 

5. Dense gray Rangifer sp. 42 
brown clayey 
silt with a dark Medium to large 
brown intrusion, mammal 517 
40 to 50 cmbs. 

Spermophilus sp. 18 

Small mammal 29 9 

AVES 2 

6. Dark gray Rangifer sp. 23 
brown clay and 
light gray clay Medium to large 
muck, 50 to 60 mammal 339 
cmbs. 

Spermophilus sp. 9 

Lepus sp. 1 

Small mammal 200 

AVES 3 



TABLE 1. (continued) 

CAVE D 

PROVENIENCE TAXON (N)* COMMENTS 

1. Humus, 0 to Rangifer sp. 1 
10 cmbs. 

Medium to large 
mammal 2 

Spermophilus sp. 57 

2. Humus, 10 to Rangifer sp. 12 
20 cmbs. ~ 

Medium to large 
mammal 29 

Spermophilus sp. 2 

Small mammal 6 3 

AVES 9 

3. Brown clayey Medium to large 
silt, 29 to 45 mammal 13 
cmbs. 

Small mammal 7 

4. Brown gray Medium to large 
silty sand, 30 mammal 8 
to 40 cmbs. 

Lepus sp 2 

Small mammal 3 3 

5. Orange yellow Medium to large 
gravelly clay, 30 mammal 13 
40 cmbs. 

Lepus sp. 2 

Spermophilus sp. 2 

Small mammal 2 3 
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TABLE 1. (continued) 

CAVE D 

PROVENIENCE TAXON (N)* COMMENTS 

6. Brown gray Rangifer sp. 3 
silty sand, 40 
to 50 cmbs. Lepus sp. 1 

Medium to large 
mammal 16 

7. Orange yellow Medium to large 
clay, 40 to 50 mammal 9 
cmbs. 

8. Brown gray Rangifer sp. 1 
silty sand, 50 
to 60 cmbs. Small mammal 13 

9. Orange yellow Rangifer sp. l 
gravelly clay, 
50 to 60 cmbs. Medium to large 

mammal 10 

Small mammal 11 

10. Brown gray Rangifer sp. l 
silty sand, 60 
to 70 cmbs. Medium to large 

mammal 13 

11. Yellow Rangifer sp. 2 
orange clay, 60 
to 70 cmbs. Medium to large 

mammal 6 

12. Brown gray Rangifer sp. l 
silty sand, 70 
to 80 cmbs. Vulpes sp. 1 

Medium to large 

mammal 10 

Lepus sp. 1 

Small mammal 3 
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TABLE 1. (continued) 

CAVE D 

PROVENIENCE TAXON (N)* COMMENT 

13. Orange Rangifer sp. 1 
yellow clay, 70 
to 80 cmbs. Medium to large 

mammal 17 

Small mammal 12 

14. Light brown Medium to large 4 
sandy sediment, mammal 
80 to 90 cmbs. 

15. Light brown Rangifer sp. l 
yellow silty 
sand, 90 to 100 Medium to large 
cmbs. mammal 6 

Lepus sp. 2 

Small mammal 17 

CAVE F 

1. Humus, 0 to Rangifer sp. 1 
10 cmbs. 

Medium to large 
mammal 20 

Vulpes sp 2 

Small mammal 9 

2. Gray silt, 0 Rangifer sp. 2 
to 10 cmbs. 

Vulpes sp. 1 

Medium to large 

mammal 3 7 

Lepus sp. 2 

Small mammal 15 
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TABLE 1. (continued) 

CAVE F 

PROVENIENCE TAXON (N)* COMMENT 

3. Pit feature Rangifer sp. 2 
fill, 0 to 10 
cmbs. Medium to large 

mammal 7 

Lepus sp. 2 

Small mammal 7 

AVES 1 

4. Pit feature Rangifer sp. 1 
fill, 10 to 20 
cmbs. Medium to large 

mammal 13 

Small mammal 6 

AVES 1 

*N = all bone fragments and does not represent minimum number of 
individuals. 
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FIGURE 10-1. Trail Creek Cave A test unit profile, 
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FIGURE 10-2. Trail Creek Cave B test unit profiles 
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FIGURE 10-4. Trail Creek Cave D test unit profiles. 
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Microfauna and Environmental Associations 

Microtine mammals of the genera Dicrostonyx, Lemmus, 

Microtus, and Clethrionomys were represented in only two of the 

caves tested, Caves A and B. Identified species are listed 

according to stratigraphic level in Tables 10-2 and 10-3. (Note: 

the class unidentified microtine refers to elements with missing 

or damaged teeth.) 

Microtus 

Three species of Microtus were identified from Cave C: M. 

oeconomus, M. gregalis and M. pennsylvanicus. M. oeconomus 

(the tundra vole, N=2) is identified as the second most abundant 

microtine on the Seward Peninsula (Melchior 1979). This vole has 

a wide tolerance of habitats but prefers unforested, wet 

lowlands and areas of shrubs with grass understory (Guthrie 

1968:238; Melchior 1979:264). 

M. gregalis (the singing vole, N=4) is found in well-drained 

areas near water and is associated with alpine tundra (Guthrie 

1968:235; Repenning, et al. 1964:194). Melchior (1979) found M. 

gregalis in shrub thicket and dwarf shrub tundra in BELA. 

M. pennsylvanicus (the meadow vole, N=2) is found in alpine 

tundra. Identification of this species is uncertain due to the 

wide variability in the morphology of the trefoil of the 

anterior end of the Lower Ml. 
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TABLE 2. MICROTINE RODENTS OF CAVE B. 

432 

PROVENIENCE TAXON ELEMENT 

1. Poorly sorted Dlcrostonyx 
breccia with dark torquatus * Left mandible, 
brown clay lenses, 
50 to 80 cmbs. 

2. Dark brown clay, D. torquatus Right mandible with Ml 
80 to 90 cmbs. and M2. 

Lemmus sibiricus Right mandible. 

3. Brown clay L. sibiricus Right mandible with Ml 
breccia, 110 to 130 " ' and M2. 
cmbs. 

4. Dark brown D. torquatus Maxillary fragment with 
breccia with clayey left Ml and M2, right 
110 to 125 cmbs mandible with damaged 
(associated with Ml, isolated M2. 
mammuthus scapula. 

* Modern species is D. Nelsoni, fossil species identified here 
as D. torquatus after Guthrie and Matthews 1971. 



TABLE 3. MICROTINE RODENTS OF CAVE C. 

PROVENIENCE TAXON NUMBER OF 
ELEMENTS 

1. Very dark brown humus, 

0 to 10 cmbs. Microtus oeconumus 1 

Lemmus sibircus 4 

Dicrostonyx torquatus 7 

Unidentified microtine 16 

2. Dark brown clayey 

loess, 10 to 20 cmbs. Microtus gregalis 1 

L. sibiricus 2 

D. torquatus 8 

Unidentified microtine 8 
3. Dark brown clayey 
loess with roof spalls, 
20 to 30 cmbs. L. sibiricus 3 

D. torquatus 11 

Unidentified microtine 6 

4. Mixed gray brown and 
dark brown loess, 30 to 
40 cmbs. M. gregalis 3 

Clethrionomys rutilus 1 

L. sibiricus 3 

D. torquatus 5 

Unidentified microtine 2 
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TABLE 3 (continued) 

434 

PROVENIENCE TAXON NUMBER OF 
ELEMENTS 

5. Dense gray brown 
clayey silt with dark brown 
intrusion, 40 to 50 cmbs. M. oeconomus 1 

C. rutilus 1 

L. sibiricus 2 3 

D. torquatus 10 

Unidentified microtine 20 

6. Dark brown clay 
mixed with gray mucky 
clay, 50 to 60 cmbs. M. pennsylvanicus 1 

L. sibiricus 2 

D. torquatus 2 

Unidentified microtine 5 



Dicrostonyx 

Forty-three elements from Cave C and six elements from Cave 

B were assigned to this genus. They are identified as D. 

torquatus based on identifications made at Cape Deceit (Guthrie 

and Matthews 1971). D. torquatus is adapted to a wide range of 

arctic habitats, preferentially, well-drained tundra and ecotonal 

areas (Repenning, et al:191). This species can be associated 

with specific plant communities more readily than other 

microtines (Guthrie 1968:237). Guthrie and Matthews have argued 

that fossil D. torquatus should be associated with a treeless 

arctic grassland (1971:489). The close association with the 

mammoth bone dated to 11,360+/-100 years ago indicates that D. 

torquatus was present at Trail Creek Caves during the Late 

Pleistocene. Elements of Dicrostonyx torquatus (the collared 

lemming) found with the dated mammoth scapula may allow 

correlation of the early Trail Creek Cave deposits with the 

upper deposits at Cape Deceit, thereby providing more complete 

environmental information of the late Pleistocene period of this 

region. 

Lemmus 

Two elements in Cave B and thirty-seven elements in Cave C 

were identified as L. sibiricus, the brown lemming. L. sibiricus 

is found in wet tundra meadows (Repenning et al. 1964; Guthrie 

1968; Guthrie and Matthews 1971) and is almost completely 

dependent on a diet of grasses and sedges (Guthrie and Matthews 

1971). Repenning also associates this species with treeless 
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alpine areas (1964). 

Clethrionomys 

A lower Ml and a mandible fragment with Ml and M2 from Cave 

C were identified as C. rutilus, the red-backed vole. C. 

rutilus, the Red-backed Vole, is normally associated with forest 

but can survive in unforested areas with overhead cover such as 

in boulder fields, dwarf shrub tundra, and cotton grass tussock 

meadows (Guthrie 1968:235). Melchior found C. rutilus to be the 

most abundant microtine species in the Seward Peninsula in 197 3 

(1979) . 

Conclusion 

The Trail Creek Caves have provided an interesting array of 

information, even with our limited testing protocol. The finding 

of a variety of megafauna species mixed with an array of smaller 

mammals could provide an extensive data base for a number of 

significant research proposals. These specifically could involve 

prey-predator lines, ecological-climatic reconstructions as well 

as providing more data on human utilization of the area from as 

early as initial Holocene times. The nature of our collection 

techniques give only hints to these questions, but further study 

of the collection would certainly be useful. 
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APPENDIX 1. RADIOCARBON DATES AND CALIBRATIONS FROM SITES WITHIN 
THE BERING LAND BRIDGE NATIONAL PRESERVE *. 

Beta-20027 
Radicarbon Age BP 14270 +/- 950 
Sample: Mammoth vertebral process, 0.15% organic carbon 
Provenience: Trail Creek Caves, Cave B floor 

Beta-13811 
Radiocarbon Age BP 11360 +/- 100 
Sample: Mammoth scapula, 2.0% organic carbon 
Provenience: Trail Creek Caves, Cave B floor 

Beta-19643 
Radiocarbon Age BP 3570 +/- 100 
Sample: Charcoal, AMS technique 
Provenience: KTZ-096, hearth 12 to 21 cm below surface 

Beta-17972 
Radiocarbon Age BP 2850 +/- 70 

Calibrated Age BC 1008 
BP 2957 

Intercepts and maximum range: 
One sigma BC 1125 (1008) 920 

BP 3074 (2957) 2869 
Two sigma BC 1260 (1008) 840 

BP 3209 (2957) 2789 
Sample: Oil soaked/cemented sand 
Provenience: KTZ-133, surface exposure 

Beta-17961 
Radiocarbon Age BP 2660 +/- 110 

Calibrated Age BC 818 
BP 2767 

Intercepts and maximum range: 
One sigma BC 920 (818) 790 

BP 2869 (2767) 2739 
Two sigma BC 1040 (818) 520 

BP 2989 (2767) 2469 
Sample: Charcoal 
Provenience: KTZ-079, paleosol 59 to 64 cm below surface 

Beta-17966 
Radiocarbon Age BP 2500 +/- 90 

Calibrated Age BC 667 
BP 2616 

Intercepts and maximum range: 
One sigma BC 799 (667) 410 

BP 2748 (2616) 2359 
Two sigma BC 830 (667) 400 

BP 2779 (2616) 2349 
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Beta-17966 (continued) 
Sample: Charcoal 
Provenience: KTZ-098, paleosol 38 to 42 cm below surface 

Beta-17962 
Radiocarbon Age BP 2340 +/- 80 

Calibrated Age BC 399 
BP 2348 

Intercepts and maximum rangs: 
One sigma BC 487 (399) 378 

BP 2436 (2348) 2327 
Two sigma BC 765 (399) 200 

BP 2714 (2348) 2149 
Sample: Charcoal 
Provenience: KTZ-079, paleosol 75 to 78 cm below surface 

Beta-17968 
Radiocarbon Age BP 2285 +/- 90 

Calibrated Age BC 390 
BP 2339 

Intercepts and maximum range: 
One sigma BC 404 (390) 209 

BP 2353 (2339) 2158 
Two sigma BC 756 (390) 120 

BP 2705 (2339) 2069 
Sample: Charcoal 
Provenience: KTZ-109, paleosol 82 cm below surface 

Beta-20028 
Radiocarbon Age BP 1520 +/- 60 

Calibrated Age AD 1110 
BP 840 

Intercepts and maximum range: 
One sigma AD 1032 (1110) 1211 

BP 918 (840) 739 
Two sigma AD 970 (1110) 1270 

BP 980 (840) 680 
Sample: Marine shell 
Provenience: Cape Espenberg, ridge E-5 

Beta-17969 
Radiocarbon Age BP 1010 +/- 90 

Calibrated Age AD 1015 
BP 935 

Intercepts and maximum range: 
One sigma AD 960 (1015) 1153 

BP 990 (935) 797 



APPENDIX 1 (continued) 

Beta-17969 (continued) 
Two sigma AD 829 (1015) 1220 

BP 1121 (935) 730 
Sample: Charcoal 
Provenience: KTZ-115, exposed paleosol 

Beta-17954 
Radiocarbon Age BP 590 +/- 80 

Calibrated Age AD 1340 
BP 610 

Intercepts and maximum range: 
One sigma AD 1285 (1340) 1418 

BP 665 (6100 532 
Two sigma AD 1270 (1340) 1450 

BP 680 (610) 500 
Sample: Charcoal 
Provenience: TEL—104, House feature 8, below 40 cm 

Beta-17965 
Radiocarbon Age BP 590 +/- 90 

Calibrated Age AD 1340 
BP 610 

Intercepts and maximum range: 
One sigma AD 1283 (1340) 1423 

BP 667 (610) 527 
Two sigma AD 1260 (1340) 1450 

BP 690 (610) 500 
Sample: Charcoal 
Provenience: KTZ-069, House feature 11, 28 cm below surface 

Beta-17970 
Radiocarbon Age BP 500 +/- 80 

Calibrated Age AD 1422 
BP 528 

Intercepts and maximum range: 
One sigma AD 1327 (1422) 1448 

BP 623 (528) 502 
Two sigma AD 1290 (1422) 1616 

BP 660 (528) 334 
Sample: Charcoal 
Provenience: KTZ-130, hearth, 95 cm below surface 
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Beta-17959 
Radiocarbon Age BP 430 +/- 80 

Calibrated Age AD 1445 
BP 505 

Intercepts and maximum range: 
One sigma AD 1418 (1445) 1509 

BP 532 (505) 441 
Two sigma AD 1322 (1445) 1640 

BP 628 (505) 310 
Sample: Charcoal 
Provenience: KTZ-148, feature 4 floor, 29 to 32 cm depth 

Beta-17963 
Radiocarbon Age BP 310 +/- 80 

Calibrated Age AD 1554 
BP 396 

Intercepts and maximum range: 
One sigma AD 1468 (1554) 1657 

BP 482 (396) 293 
Two Sigma AD 1398 (1554) 1955 

BP 552 (396) 0 
Sample: Charcoal 
Provenience: KTZ-088, House feature 1, 49 cm below surface 

Beta-17953 
Radiocarbon Age BP 290 +/- 60 

Calibrated Age AD 1639 
BP 311 

Intercepts and maximum range: 
One sigma AD 1505 (1639) 1657 

BP 445 (311) 293 
Two sigma AD 1450 (1639) 1950 

BP 500 )311) 0 
Sample: Charcoal 
Provenience: TEL-105, House feature 18, 75 to 81 cm depth 

Beta-17958 
Radiocarbon Age BP 290 +/- 70 

Calibrated Age AD 16 39 
BP 311 

Intercepts and maximum range: 
One sigma AD 1486 (1639) 1660 

BP 464 (311) 290 
Two sigma AD 1398 (1639) 1955 

BP 552 (311) 0 
Sample: Charcoal 
Provenience: KTZ-009, Locus C feature floor, 55 cm depth 
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Beta-20029 
Radiocarbon Age BP 250 +/- 70 

Calibrated Age AD 1651 
BP 299 

Intercepts and maximum range: 
One sigma AD 1523 (1651) 1955 

BP 427 (299) 0 
Two sigma AD 1470 (1651) 1955 

BP 480 (299) 0 
Sample: Charcoal 
Provenience: TEL-104, House feature 8, 40 cm depth 

Beta-13809 
Radiocarbon Age BP 240 +/- 80 

Calibrated Age AD 1653 
BP 297 

Intercepts and maximum range: 
One sigma AD 1525 (1653( 1955 

BP 425 (297) 0 
Two sigma AD 1450 (1653) 1955 

BP 500 (297) 0 
Sample: Charcoal 
Provenience: BEN-049, hunting blind 2 to 6 cm depth 

Beta-13810 
Radiocarbon Age BP 220 +/- 80 

Calibrated Age AD 1659 
BP 291 

Intercepts and maximum range: 
One sigma AD 1532 (1659) 1955 

BP 418 (291) 0 
Two sigma AD 1480 (1659) 1950 

BP 470 (291) 0 
Sample: Charcoal 
Provenience: BEN-053, House feature 7, animal burrow 

Beta-17951 
Radiocarbon Age BP 220 +/- 70 

Calibrated Age AD 1660 
BP 290 

Intercepts and maximum range: 
One sigma AD 1397 (1660) 1955 

BP 553 (290) 0 
Two sigma AD 640 (1660) 1955 

BP 1310 (290) 0 
Sample: Charcoal 
Provenience: TEL-086, House feature 7, 26 cm depth 
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Beta-17967 
Radiocarbon Age BP 210 +/- 60 

Calibrated Age AD 1663 
BP 287 

Intercepts and maximum range: 
One sigma AD 1397 (1663) 1955 

BP 553 (287) 0 
Two sigma AD 750 (1663) 1955 

BP 1200 (287) 0 
Sample: Charcoal 
Provenience: KTZ-101, House feature 8, 80 cm depth 

Beta-17973 
Radiocarbon Age BP 170 +/- 70 

Calibrated Age AD 1799 
BP 151 

Intercepts and maximum range: 
One sigma AD 849 (1799) 1955 

BP 1101 (151) 0 
Two sigma AD 94 (1799) 1950 

BP 1856 (151) 0 
Sample: Charcoal 
Provenience: KTZ-009, Feature 14 floor, 107 to 115 cm depth 

Beta-17955 
Radiocarbon Age BP 100 +/- 70 

Calibrated Ages AD 1885, 1912, 1072, 856, 1955 
BP 65, 38, 878, 1094, 0 

Intercepts and maximum range: 
One sigma AD 93 (1072) 1955 

BP 1857 (878) 0 
Two sigma AD 1650 (1072) 1955 

BP 300 (878) 0 
Sample : Charcoal 
Provenience: TEL—104, House feature 8, 58 cm depth 

* Calibrations by Beta Analytic, Inc. 
NOTE: Calibrations assume short-lived material."Old wood" would 

produce uncertainties in the age range. 
The half-life of radiocarbon is taken as 5568 years. 
No corrections are made for DeVries effect, reservoir 
effect or isotope fractionation. 
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APPENDIX 2 

A RESEARCH DESIGN FOR STUDY OF THAW LAKES AS REPOSITORIES OF 
PALEOENVIRONMENTAL INFORMATION 

A Research Design Submitted to the National Park Service by 
David M. Hopkins 

Alaska Quaternary Center 
University of Alaska, Fairbanks 

1986 

INTRODUCTION 

This report proposes a series of taphonomic studies1 of the 
plant remains deposited and preserved in a modern thaw lake or a 
recently drained lake basin. The results of the study will 
strengthen the interpretation of identifiable plant macrofossils 
preserved in ancient thaw-lake deposits by sampling the organic 
detritus on the bottom of one or more modern thaw lakes. The 
lake-bottom sample can then be compared with the terrestrial 
plant cover into which the lake is encroaching. Consideration is 
also given to the possibility of achieving a qualitative estimate 
of ancient plant productivity using the deposits of modern thaw 
lakes. 

Knowledge of the history of climate and vegetation of 
northwestern North America during late Pleistocene time has grown 
apace during the recent decades. The best and most continuous 
records have come from studies of fossil pollen in sediments 
recovered in cores through bogs and lake-bottom sediments (e.g. 
Ager and Brubaker 1985; Ritchie 1984). Plant macrofossils have 
been less studied, but have the potential of providing essential 
supplemental information unavailable through the study of fossil 
pollen. 

The pollen record is best known for the last 25,000 years, 
but a much longer record of climatic and vegetational change has 
been elucidated from study of pollen in several long cores that 

1Taphonomy is a discipline concerned with the processes by 
which remains of organisms become incorporated into the fossil 
record and of the extent to which the original biota can be 
reconstructed by those remains. 
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penetrated the bottom sediments of Imuruk Lake in the Bering Land 
Bridge Preserve (Colinvaux 1964). Pollen sequences have the 
virtue of providing continuous samplings of regional vegetation. 
Techniques are also available for quantifying the changes over 
time in the influx of different pollen taxa; these changes are 
assumed to correlate broadly with changes in total plant 
productivity in the region. An important limitation is the 
inability to make precise and detailed identification of pollen 
taxa. Most pollen grains can be identified only to genus, and 
pollen of several taxa important in modern and ancient Alaska 
floras can be identified only to the family level. For more 
precise determinations of the composition of ancient vegetation, 
one must turn to macrofossils—especially fossil seeds and 
leaves. Macrofossils assemblages, however, represent samples of 
local rather than regional vegetation, are less susceptible to 
quantitative analysis, and are rarely a available in deposits 
that yield long, continuous records. Intriguing discontinuous 
records have come, however, from studies of plant and insect 
macrofossils recovered from a variety of Pleistocene sediments 
(e.g. Matthews 1974a, 1974b, 1975, 1982; Nelson 1982; and Nelson 
and Carter in press). 

Information preserved in thaw-lake deposits. Thaw lakes 
(lakes formed by the collapse upon thawing of ice-rich 
sediments) constitute an abundant, widely distributed, and 
readily datable repository of terrestrial and aquatic 
macrofossils, including seeds, leaves, twigs, insects, small-
mammal remains, ostracodes, and mollusks. The terrestrial 
fossils represent a sampling of ancient local biotas that can be 
used to reconstruct or at least place limits on ancient local 
climates. The aquatic fossils can provide information on water 
temperature, chemistry, and depths and precipitation/evaporation 
balances at the time that the enclosing sediments were deposited. 
R.E. Nelson's 1982 study of a more or less continuous macrofossil 
record in northern Alaska is probably the only published study 
based on acknowledged thaw-lake studies. Some of J.V. Matthews' 
individual assemblages from Cape Deceit (Matthews 19 74b) and 
from other localities scattered across Alaska and Yukon Territory 
(Matthews 1982) are probably also derived from thaw-lake 
deposits, although Matthews did not recognize their origin at the 
time of collection. 

Thaw lakes deposits ranging in age from as much as 100,000 
to a little as 1,000 years are exposed in the coastal bluffs and 
river banks of the Bering Land Bridge Preserve. Pilot studies 
of the age and macrofossil content of some of these thaw-lake 
deposits have already been undertaken. However, no attempt has 
yet been made to acquire a lengthy and more continuous record 
from thaw lake deposits. A more serious lacuna is the lack of 
studies comparing the organic remains that accumulate in modern 
thaw lakes with the intact vegetation on the lake banks. Lack of 
studies of the extent to which lake-bank biota survive the 
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hazards of the nearshore environment and become preserved in 
lake-bottom deposits limits the value of studies of ancient thaw 
lake deposits. This report discusses a possible design for such 
a study. 

Thaw lakes may also preserve an identifiable record of 
changes in plant productivity in the area from which they receive 
sediments. Holocene thaw lake muds are rich in organic detritus 
and stand in sharp contrast with the nearly sterile silt and sand 
that comprises the deposits of thaw-lake deposits dating from the 
colder, dryer parts of the Pleistocene. If ancient and modern 
lake-deposit sequences can be accurately dated, one should be 
able to measure the rate per unit area for ancient and modern 
carbon accumulation in the lacustrine environment. This would 
provide a qualitative comparison between productivity in and near 
the ancient and modern lake. These data would be of great value 
in future attempts to refine models such as those of Bliss and 
Richards (1982) and Ritchie (1984), models which attempt to 
estimate game populations on Pleistocene Beringian landscapes. 
Models of this type are important in attempts to appraise the 
resources available to early human hunters in the area of the 
Bering Land Bridge Preserve. 

ORIGIN AND NATURE OF THAW-LAKE DEPOSITS 

Origin and setting. Thaw lakes originate by the collapse of 
ice-rich permafrost upon thawing (Hopkins 1949). Thaw lakes are 
self-perpetuating in that, once formed, they tend to warm and 
thaw the ground beneath their beds and behind their banks. As 
ground ice melts, the lakes deepen and the banks collapse. Thus, 
the lakes enlarge radially. 

Thaw lakes on the present landscape eventually become 
drained when some part of the perimeter expands into the lower 
ground of a stream valley or an adjoining, deeper thaw-lake basin 
or when a retreating coast line intersects the lake basin. 
Pleistocene thaw-lakes in lowland areas of the Bering Land Bridge 
Preserve appear to have expanded in terrain largely devoid of 
stream valleys. They have ultimately become filled by wind-blown 
silt or drifting fine sand. New thaw lakes then formed on the 
same sites, many thousands of years later. Sequences of as many 
as three superposed sets of thaw-lake deposits have been found in 
coastal and river-bank exposures in the Bering Land Bridge 
Preserve. 

Thaw lakes are found most abundantly in lowland areas, but 
they can be found in areas that may have as much as several 
hundred meters of relief. Thaw lakes are most common in areas 
mantled with at least a few meters of silty and peaty sediments, 
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but thaw lakes also develop in deep wind-blown silt and dune 
sand, in tephra (volcanic ash), and in glacial till or outwash. 
Many of the small, deeply incised crater-like lakes in the 
vicinity of Devil Mountain Lake, for example, appear to be thaw 
lakes. 

Thaw lakes are common in low-arctic tundra areas, but they 
are also common in forested regions. Thaw lakes into which 
spruce and larch trees are collapsing can be seen, for example, 
near Fairbanks, and in the Nabesna Valley, Alaska, and in the 
Kolyma Lowland, northeastern Siberia. The diverse terrains, 
substrates, and climatic zones in which thaw lakes may develop 
support an equally great diversity of vegetation types. 

Sediments. The nearshore bottom of an actively growing thaw 
lake is commonly littered with coarse, water-logged plant debris 
including abundant woody stems, complete rooted shrubs, and large 
chunks of turf, all representing material that has been 
undermined by a combination of thaw collapse and current action. 
Erosion is most active near the bank of the down-wind side of the 
lake (Livingstone 1954; Carson and Hussey, 1962). 
Concentrations of more finely comminuted plant debris (mixtures 
of grass and sedge stems, shreds of moss, and small twigs up to 
three millimeters thick)accumulate in re-entrants and other local 
areas of minimal current along the lake shore. The central parts 
of recently drained lakes within the Bering Land Bridge Preserve 
generally are floored by organic mud, evidently material dropped 
from suspension in the quieter, current-free parts of the lake 
basin. The coarser plant detritus which accumulates near the 
banks eventually becomes buried by lacustrine organic mud as the 
lake enlarges and deepens. Thus, a sample of the local 
vegetation and also of the local insect and rodent fauna becomes 
preserved. The buried saturated peaty sediments undergo little 
or no bacterial or fungal degradation in the saturated 
environment beneath the lake bottom and later may be preserved in 
permafrost for tens of thousands or even hundreds of thousands of 
years. Study of the deposits of ancient thaw lakes has great 
potential for reconstruction of local vegetation at the time that 
the lakes existed. 

Deposits of ancient thaw lakes are exposed, sometimes in 
lengthy, continuous sections, in beach cliffs along the coasts of 
Kotzebue Sound and the Chukchi and Beaufort Seas. Good exposures 
can also be found along streams such as the Espenberg River, 
where I have measured and studied about a dozen sections in 
earlier years. A cross-sectional exposure through the deposits 
of an ancient thaw lake (Figure 1) characteristically consist of: 

(1) A basal organic-rich zone, commonly 10 to 30 
centimeters thick. 
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(2) A layer, commonly 10 to 30 centimeters thick, of cross-
bedded sandy silt displaying evidence of deposition by 
strong currents. 

(3) A layer that may be as thin as one meter or as thick as 
four meters consisting of flat-bedded silt, sand, or 
sandy silt. In the deposits of lakes that existed 
during the last 3,000 years, bedding in this part of 
the sequence is delineated by laminae rich in fine 
organic debris. In lake deposits older than about 
12,000 years, this part of the sequence appears devoid 
of macroscopic organic remains, however, and bedding 
consists simply of alternations of more and less sandy 
silt. 

The basal organic zone, layer 1, is comprised of a mixture 
of organic detritus that collapsed from the banks of the 
expanding lake and sand and silt eroded from the bank. The basal 
layer is evidently time transgressive (that is, it becomes 
progressively younger toward the margin of the former lake 
basin). The basil transgressive layer is also commonly rich in 
remains of aquatic organisms such as Potamageton (an aquatic 
grass), ostracodes, mollusks, aquatic beetles, fragments of 
caddis-fly tubes, and fish remains, evidently reflecting the rich 
nutrient resources provided by the abundant organic detritus in 
the near-shore zone of the lake. 

Ice-wedge casts, structures which form in sites where masses 
of clear ice melt out beneath accumulating sediment, appear in 
the basal transgressive layer at lateral intervals of five to 15 
meters. The ice-wedge pseudomorhps can be readily recognized as 
abrupt thickenings of the basal transgressive layer and by steep 
inclinations of otherwise horizontal bedding (Figure 1). The 
ice-wedge casts are especially rich storehouses of both 
terrestrial and aquatic organic remains. The depressions form as 
buried ice wedges melt out near the lake shores and probably trap 
current-transported detritus, but this hypothesis has never been 
tested in an active modern thaw lake. 

The cross-bedded zone, layer 2, evidently represents 
material deposited in the zone of strong wing-generated currents 
near but not at the former bank of the expanding lake. Layer 2 
must also be time-transgressiva, becoming progressively younger 
from the center toward the margin of the former lake basin. 

The flat-bedded layer, layer 3, consists of sediments 
carried in suspension and deposited in the quieter water of the 
central part of the lake basin. 
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POLLEN AND MACROFOSSIL STUDIES COMPARED 

Limitations of pollen studies. A pollen spectrum represents 
a sampling of regional vegetation, but it is clearly a crude and 
biased sample. Wind-pollinated taxa are over-represented. 
Copious pollen producers, such as pine, spruce, and alder, are 
vastly over-represented. Insect-pollinated taxa are under-
represented and mostly derived from sources near the deposition 
site. Pollen of certain taxa, notably cottonwood and aspen is 
susceptible to fungal decay and commonly is missing from pollen 
spectra even though the trees may be present or even abundant 
nearby. Larch is almost entirely "pollen-silent", because it is 
both fragile and insect pollinated. 

An abundance of literature attempts to compare pollen 
spectra with surrounding vegetation (e.g. Davis and Goodlett 
1960). Given the problems described above, the most credible 
reconstructions of ancient vegetation based on pollen evidence 
consist of locating analogous pollen spectra on modern vegetation 
landscapes (see, for example, Brubaker et al. 1983). But late 
Pleistocene Beringian pollen spectra lack modern analogues, so we 
must turn to macrofossil remains for an imperfect but 
undoubtedly more precise picture of late Pleistocene Beringian 
vegetation. 

Aims and limitations of plant macrofossil studies. Past 
piant macrofossil studies have generally been used to: 

(1) supplement pollen studies by providing more 
precise identifications of certain taxa. In 
Beringia, it would be valuable, for example, to 
know just what genera are represented by the 
abundant grass pollen and to know just what 
species are represented by the Artemisia (sage) 
pollen that figures so prominently in late 
Pleistocene spectra. 

(2) determine paleoclimatic parameters by establishing 
the presence of significant extra-limital elements 
(taxa whose ranges no longer include the area in 
which the fossils are found and which are limited 
by known temperature or precipitation 
parameters). 

(3) establish changes in the relative abundances of 
xeric, mesic, and hydrophytic vegetation. 

Paired macrofossil and pollen studies have been carried out 
in several parts of Europe and the contiguous United States but 
only rarely in eastern Beringia (Matthews 1974a, 1974b, 1975, 
1982 and Nelson 1982 are exceptions). Most paired studies are 
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based upon a large-diameter macrofossil core collected from the 
nearshore zone of a lake not of thermokarst origin and a pollen 
core from the middle of the lake (macrofossils are scarce in the 
central part of a lake basin, but pollen cores taken from the 
deepest and most central part of a lake basin provide a better 
record of regional vegetation because pollen spectra there are 
only minimally influenced of immediate lake-side vegetation. 

All of the Beringian macrofossil studies, on the other hand, 
have been based upon material collected from exposed sections. 
Abundances of taxa in either types of study have commonly been 
expressed only in qualitative terms (e.g. "abundant, common, 
rare"); it is intuitively assumed that, like the pollen record, 
the macrofossil record is a biassed one, the bias reflecting 
differences in production and preservability of the various parts 
of the lake-side plants that find their way into the fossil 
record. Attention has also been given to the particular organs 
that are preserved, but no serious taphonomic studies have yet 
been undertaken. Taphonomic studies are needed to determine 
which parts of an organism tend to be preserved and in what 
condition. 

Potential redeposition of older fossil material in thaw 
lakes. It is quite clear that macrofossil assemblages in thaw 
lakes consist largely of the most durable parts of aquatic and 
terrestrial organisms in the local environment. Because thaw 
lakes commonly engulf older organic sediments or older thaw-lake 
deposits, durable plant remains may be recycled. Thus, 
macrofossil assemblages in thaw-lake deposits are likely to 
contain at least a few redeposited organic remains. 

Although no obvious method for distinguishing redeposited 
elements has yet been devised, I believe that this is a 
relatively minor problem. Macrofossil remains are practically 
absent in any except the basal transgressive layers of late 
Pleistocene thaw-lake deposits and, except for large-mammal 
bones, are essentially lacking in non-lacustrine late-Pleistocene 
deposits; thus, late Pleistocene deposits are unlikely to be an 
important source of contaminants in Hoiocene thaw lakes. Early 
Hoiocene thaw-lake deposits contain a distinctive flora with 
numerous extralimital elements. The appearance of one or two 
individual examples of these elements in middle or late Hoiocene 
deposits would be suspect. Until now, contamination by 
introduction of material from early Hoiocene thaw-lake deposits 
has not been a problem, because my sampling has concentrated on 
the deposits of late Pleistocene and early Hoiocene lakes. The 
possibility of redeposition in a given thaw-lake deposit can be 
evaluated by regional mapping, which should permit examination of 
the possibility that early-Holocene thaw lake deposits are 
present and in a position to be redeposited into the younger thaw 
lake deposit. 
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TAPHONOMIC STUDY 

The research plan outlined here is conceived as a complement 
to ongoing paleoecological and paleoclimatic studies of ancient 
thaw lake deposits. The plan is ambitious and, if carried out in 
full, would take several years to complete and would provide 
material for several doctoral and master's theses. It could be 
initiated during the summer of 1987. 

Choosing suitable lakes. The initial phase of the research 
must consist of a review of aerial photography to select at least 
six active thaw lakes and at least two recently drained thaw lake 
basins for further study. Ideally, the photo-reconnaissance 
should be carried out in consultation with specialists 
experienced in recognition of various vegetation types on remote-
sensing images. Mr. Kenneth Dean at the Geophysical Institute of 
the University of Alaska has been helpful in an initial photo-
reconnaissance . 

Photo-reconnaissance should be followed by float-plane 
landings on the chosen lakes and, if possible, helicopter landing 
on the drained-lake basins, in order to confirm that the lakes 
are actively enlarging, to ground-truth the general character of 
the surrounding vegetation and to better appraise the condition 
of the floors of the recently drained lakes. Lakes chosen for 
further consideration must meet the following criteria: 

1) They must be large enough to permit a float-plane 
landing. 

2) At least part of the perimeter of the chosen lakes 
must be actively enlarging and encroaching upon 
adjoining vegetation. 

3) At least two of the lake basins should be incised 
15 meters or more into upland terrain (numerous 
lakes meeting these criteria appear to be present 
in the expanse of rolling, dissected terrain 
between the Killeak Lakes and Whitefish Lake). 

4) At least two of the lake basins should be located 
in the lowland areas that extend one to three 
kilometers inland from the west shore of Goodhope 
Bay and the south shore of Chukchi Sea. 

5) Lake shore segments must be found that are 
actively encroaching upon a each of a variety of 
vegetation types, including, at a minimum, sedge 
marsh, mesic birch-heath-tussock tundra, and 
willow thickets. Lakes should also be sought that 

469 



are encroaching on dwarf-birch thickets, alder 
thickets, and dry tundra. 

Field visits will be required to determine whether any of 
the few recently-drained thaw lakes found during air-photo 
reconnaissance merit further study. The lake basin must have 
been drained recently enough so that it has not been revegetated 
to any important degree. The basin floor, however, must be firm 
enough to support foot traffic. Access will almost surely 
require use of a helicopter. 

Field taphonomic studies. The field taphonomic studies are 
designed to compare a tract of modern vegetation with the plant 
remains that litter the bottom of an adjoining thaw lake or 
drained thaw-lake basin. The initial study should focus upon a 
lake basin that has encroached upon at least two vegetation 
types. Multiple samplings should be undertaken in each 
vegetation type and each adjoining lake bottom in order to assess 
variances in the composition of the living vegetation and in the 
samples recovered from the lake sediments (Figure 2). 

At least two 25 square-meter plots should be established in 
each of at least two vegetation types (e.g. sedge marsh, tussock-
birch-health tundra) into which the lakes encroach. Within these 
plots, species diversity and abundance should be determined by 
standard point-counting methods. Collections should be made of 
leaves and seeds of all taxa found in the plots. (An attempt to 
thoroughly inventory and collect the Coleoptera [beetle and mite] 
fauna would also be of great value). 

Plant (and, ideally, insect) remains littering on and 
incorporated into the lake bottom sediments should be sampled at 
two-meter intervals along a radial transect extending 10 meters 
into the lake from the midpoint of the shoreline of each 
vegetation plot (Figure 2). An attempt must also be made to 
locate an area of actively subsiding bottom over a buried, 
submerged, thawing ice wedge. When such a feature is found, a 
10-meter transect centered over the ice wedge and extending 
normal to the wedge should be sampled at two-meter intervals. 

Sample recovery will require some experimentation. Ideally, 
each sample probably should approximate a cylinder 10 centimeters 
in diameter and 10 centimeters deep. Suitable samples possibly 
can be recovered using a biological dredge dropped from an 
inflatable boat. It seems more likely, however, that the 
sampling can be carried out most effectively by a person in 
waders or a wet suit, pushing into the bottom an open, large-
diameter polyethylene or metal tube which can then be capped and 
withdrawn with its contained sample. 

A recently drained lake could be sampled by laying out 
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sampling transects as described above. At each sample point, a 
shovel pit should be excavated to determine the depth of organic-
detritus-bearing lake sediments (in other words to determine the 
depth to the base of the basal transgressive layer. Following 
this, a columnar sample weighing at least two kilograms and 
representing the entire thickness of the sediment column should 
be collected. 

Laboratory studies. Laboratory analysis should include 
identifications of taxa in the vegetation plots and curation of 
leaves and seeds for use as reference materials to aid 
identification of plant remains in the sediment. Any insect 
material should be submitted to appropriate specialists for 
identification of fossils. 

The sediment samples should be processed by standard water-
float and kerosene-float techniques. Most of the plant remains 
and insect will be concentrated in the light, water-float 
fraction and insect remains will then be concentrated in the 
kerosene float fraction. Mollusks, ostracodes, mammal teeth and 
bones, and some heavy seeds will be concentrated along with 
mineral grains in the sample that settles in the initial water 
float. 

All float/settlement should then be air-dried, or gently 
oven-dried. The kerosene-float fractions should then be sorted 
under a binocular microscope. The plant concentrate should first 
be scanned so that fragile elements such as leaves can be 
removed, then gently sieved in one-, two- three- and four-phi 
sieves. Sieve fractions should then be sorted under the 
binocular microscope. The heavy residue must also be scanned and 
sorted. 

Leaf and seed remains are to be identified, using herbarium-
sheets from the adjoining vegetation plots as reference material. 
Insect, mollusk, ostracodes, fish, and vertebrate remains should 
be submitted to the appropriate specialists. 

Finally, a complete list should be compiled for all plant 
taxa and for the various parts of different plants recovered from 
the sediments, so that the character of the fossil floras can be 
compared with the adjoining living plant cover. 

Analysis. Final objective of this study is to determine 
which taxa in the living vegetation are over-represented in the 
plant remain assemblage in the sediments, which are 
unrepresented, and which are completely unrepresented. The 
study should also establish just which plant organs are 
represented in the sediment and which are not. With these data, 
statements can be made concerning the extent to which the surface 
vegetation could be inferred or reconstructed from the fossil 
remains preserved in the lake sediments. 
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A similar effort should ultimately be undertaken with the 
insect remains. Identification of remains of the various 
aquatic organisms will be primarily useful as baseline data 
contributing to knowledge of the present distribution of various 
aquatic elements. 

PALEO-PRODUCTIVITY STUDY 

The proposed paleo-productivity study involves an estimation 
of the amount of organic carbon deposited per unit area and unit 
time in a modern thaw lake and comparing this with the amount of 
carbon deposited per unit area and unit time in a series of 
ancient thaw lakes. The ancient lake sequence should include, at 
a minimum, a thaw lake sediment sequence dating from the birch 
period, (the peak of the present glaciation, which took place 
between 8,000 and 13,000 years ago—Hopkins, 1982), and another 
dating from the Duvanny Yar interval (the cold, dry minimum which 
coincided with the last glacial interval, 14,000 to 25,000 years 
ago--Hopkins, 1982). 

Core collection. Contemporary organic carbon deposition can 
be measured by means of analysis of a series of large-diameter 
(ca. 10cm) productivity cores recovered from one or more modern 
lakes. The productivity cores should be taken from near the 
center of the modern lake basins and should extend from the 
sediment-water interface to and through the basal transgressive 
layer. At least tow cores, separated by a minimum of 100m, 
should be taken from a single lake basin, in order to permit an 
estimate of variance in carbon deposition rates within a single 
lake. Ultimately, a series of lakes within different topographic 
and vegetational setting (e.g. moist tundra lowland and mesic 
tundra upland of the Seward Peninsula; taiga forest; Alaskan 
arctic coastal plain) should be sampled in order to broaden our 
understanding of the range of carbon deposition rates to be found 
in modern Alaskan subarctic and arctic thaw lakes. 

Again, experimentation will be required to determine the 
most effective method of coring. It may be possible to recover 
satisfactory productivity cores from a raft supported on two 
inflatable boats, a standard technique employed to recover pollen 
cores (which are much smaller in diameter) from soft lake-bottom 
sediments. But the requirement for larger diameter cores and the 
possibly greater skin friction encountered in silty or sandy thaw 
lake sediments may require coring from a more stable platform. 
If this is true, it will be necessary to recover the productivity 
cores during March or April, using lake ice as a stable platform 
while driving with a drop hammer or a winch anchored in the ice. 
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Analysis. Cores should be preserved, unopened, under 
refrigeration in a humid environment, to avoid drying and 
degradation of the organic carbon content. 

When ready for analysis, cores should be split 
longitudinally; one half is to be used for organic carbon 
analysis and the other half for radiocarbon, pollen, and 
macrofossil study. The split intended for organic carbon 
analysis should be divided into 10-centimeter segments. Each 
segment is to be ashed and loss on ignition calculated. The 
second split should also be divided into 10-centimeter segments; 
bottom and top segments and at least two other segments should be 
submitted for radiocarbon dating. Multiple radiocarbon dates 
will permit recognition of the presence of significant amounts of 
redeposited organic detritus and of variances in rates of 
sedimentation. From these data, rates of organic-carbon 
deposition can be calculated for each core. Core material not 
required for radiocarbon dating can be used for pollen and 
macrofossil analysis with the objective of recognizing any 
significant changes in the surrounding vegetation during the life 
of the lake. 

Productivity in ancient lakes. Comparative carbon-
accumulation rates for ancient lakes can be measured by cutting 
and collecting vertical channel samples across the face of 
exposed cross-sections. My previous studies of the area of the 
Bering Land Bridge Preserve have identified several thaw-lake 
sediment sequences dating from the birch period and at least one 
thaw-lake sequence that represents a time span from about 19,000 
until about 11,000 years B.P. 

Suitable exposed sections are found in actively eroding 
coastal bluffs and on the outside of river meander bends. 
Exposures generally are not imperfect and require augmentation. 
The usual procedure is to shovel-excavate a series of steps with 
risers 0.5 to 1.0 meter high and treads generally less than 0.5 
meter wide, the entire step series extending from a point below 
the basal transgressive layer of the next overlying thaw-lake 
deposit. Upon completion of the artificial stepped exposure, the 
investigator should cut and collect a series of channel samples 
through the chosen ancient thaw-lake sequence. The channel 
sample should consist of a series of vertical increments, 10 
centimeters tall, 10 centimeters wide, and 5.0 centimeters deep. 
Paired channels will provide one sample sequence for organic-
carbon measurement and a second for macrofossil, pollen, and 
geochronology studies. 

Lake deposits dating from the Birch Period contain 
quantities of organic matter easily sufficient for radiocarbon 
dating at any desired interval. Establishing a geochronology for 
thaw-lake sediments dating from the Duvanny Yar interval, on the 
other hand, may be very difficult. Organic matter is very scarce 
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at all level except in the basal transgressive layer. Organic 
matter sufficient for a radiocarbon date possibly can be obtained 
by wet-sieving very large samples from narrowly defined 
stratigraphic horizons. Thermoluminescence dating, still an 
experimental geochronological technique, holds promise but will 
need to be at least calibrated by some radiocarbon dating. A 
third possibility is offered by the presence of several 
widespread basaltic tephras in the Espenberg region. These 
tephras evidently were erupted at various times from the 
Espenberg maars (Whitefish Lake, North and South Killeak Lakes, 
North and South Devil Mountain Lakes). One tephra from an 
unknown source (probably North Killeak Lake) has been dated as 
approximately 19,000 years old, and two others, from North and 
South Devil Mountain Lakes have been dated as approximately 
14,000 and 9,400 years old (D.M. Hopkins, P.S. Colinvaux, and 
D.E. Livingstone 1974, unpublished report to National Park 
Service). If these dated tephras can be characterized so that 
they can be recognized in any exposure where they appear, they 
will provide excellent geochronologic markers for dating lakes of 
Duvanny Yar and Birch Period age. 

A comparison of paleoproductivity data from a series of 
modern and ancient lakes, as proposed here, will provide tests 
for the hypotheses, based upon pollen-influx studies (Ritchie 
1984) that pollen productivity was appreciably higher than at 
present during the Birch Period and far lower than at present 
during the Duvanny Yar interval. The data will permit refinement 
of the models of Bliss and Richards (1982) and Ritchie (1984), 
which attempt to estimate large-mammal populations at various 
times on Beringian landscapes. 

CONSULTANTS 

The macrofossil and paleoproductivity studies proposed here 
will require guidance and consultation by several specialists. 
Participation of a Quarternary geologist and a systematic 
botanist are essential. Participation by specialists in modern 
and fossil Coleoptera, ostracodes, and fresh-water mollusks would 
be extremely useful. Participation of a sedimentologist, a 
palynologist and a limnologist would add valuable dimensions to 
the study. 
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Figure 1. Diagrammatic section through a thaw lake showing 
relationships between horizontal zones on lake bottom 
and vertical zones in lake sediments. Zone 1, at the 
lake shore is characterized by an abundance of turf, 
dead shrubs, and other plant detritus collapsed onto 
the lake bottom; this zone corresponds to the 
transgressive basal organic-rich zone in the vertical 
section. Zone 2, near the lake shore, is 
characterized by ripples and other current-generated 
bedforms and corresponds to the cross-bedded sandy 
zone which overlies the basal transgressive layer in 
the vertical section. Zone 3, which occupies most of 
the lake basin, is a region of relatively quiet water 
in which five sediment and organic detritus settles 
out of the water column during periods of quiet water; 
it corresponds to the thick sequence of laminated 
silty sediments which comprises the upper part of the 
sediment column in vertical section. 
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Figure 2. Diagrammatic sketch to illustrate proposed lay-out of 
vegetation sample plots (A, B, C...); bottom sample 
transects (I, II, III...; IIA is a transect across a 
subsiding ice wedge); and boreholes for carbon-
accumulation-rate study (1, 2). 
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