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Late Cenozoic radiometric dates, Seward and Baldwin Peninsulas,
and adjacent continental shelf, Alaska

by

Darrell S. Kaufman and David M. Hopkins

INTRODUCTION

The Seward and Baldwin Peninsulas and adjacent continental shelf form
the heart of Beringia, the vast arctic landmass that was exposed during Pleis-
tocene glacial epochs (Hultén, 1937), and is an area of wide interdisciplinary
interest. Quaternary deposits there preserve an especially rich record of the
paleogeographic evolution of Beringia. Stratigraphic and geomorphic relation-
ships between glacial drift and interglacial marine deposits and shorelines
reflect the chronology of alternating seaways and land bridges. These relation-
ships have attracted considerable research attention (Hopkins, 1967, 1972,
1973; Hopkins and others, 1960, 1974; McCulloch and others, 1965; Péwé and
others, 1965). Less work has focused on the record of fluctuating late
Pleistocene and Holocene glacial activity carried in four small mountain ranges
on the Seward Peninsula (Hopkins, 1953; Hopkins and others, 1983; Sainsbury,
1965, 1967a, 1967b) and on the widespread Cenozoic volcanism of the central
Seward Peninsula (Hopkins, 1963, Turner and Swanson, 1981).

The greater part of the complex Quaternary geologic record preserved in
this area lies beyond the range of radiocarbon dating. However, twelve
previously published and one yet unpublished K/Ar age determinations on volcanic
rocks provide a crude chronology of Cenozoic volcanism in the region. 1In
addition, 156 published and previously unpublished radiocarbon dates obtained
from 76 natural exposures, archeological sites, sediment cores, and test pits
provide information about the paleogeographic history of the region during
late Pleistocene and Holocene time.

Table 1 is a comprehensive listing of reported late Cenozoic radiometric
ages from the Seward Peninsula and Kotzebue Sound area, and includes 26 dates
published here for the first time. Omitted from the table are uranimum-series
age determinations that have been attempted on marine mollusks; these have
been discredited by Kaufman and others (1971). The nomenclature used in the
table follows Hopkins (1963) for the volcanic rocks, Hopkins (1953) and Hopkins
and others (1983) for glacial intervals, and Hopkins (1967) for marine trans-
gressive units. Recent refinements in the glacial sequence and descriptions
of the deposits mentioned in the table are presented in a surficial geologic
map of the Solomon, Bendeleben and southern portion of the Kotzebue quadrangles
(scale, 1:250,000) (Kaufman, 1985).

The frequency distribution of 113 finite radiocarbon dates for 1000 year
intervals is shown in Figure 1. 1If the distribution of dates is a true repre-
gsentation of changing rates of organic productivity, then the pattern shown in
Figure 1 may reflect late Quaternary environmental changes in the Seward Peni-
nsula and Kotzebue Sound region. The histogram can be divided into five
distinct segments, each reflecting a unique environmental condition:

1) The period between 17,000 and 30,000 years B.P. includes only 8 radio-
carbon dates indicating that the climate of this period may have been unfavorable
for the growth of vegetation. This period is encompassed by the Duvanny Yar



interval (Hopkins, 1982), which was characterized by extremely dry, probably
cold periglacial conditions in unglaciated parts of Beringia, and by the Mount
Osborn glacial phase of the central Seward Peninsula. The Mount Osborn interval
coincides with the late Wisconsin Walker Lake glacial interval of the Brooks
range which Hamilton (1982) has dated as beginning about 24,000 years B.P. and
ending time-transgressively between about 12,000 and 10,000 years ago.

2) The period between 11,000 and 17,000 years B.P. includes 16 radiocarbon
dates. Encompassed by this interval are five dates from off-shore bore holes
that record an exposed continental shelf above approximately =20 m during the
time when sea level was recovering from its Wisconsin minimum. The dates from
this period establish the presence of large herbivores, and the initiation of
an increase in the abundance of vegetation on the Seward and Baldwin Peninsulas.

3) The short period between 8,000 and 11,000 years B.P. is most distinct.
A cluster of 28 radiocarbon dates records the rapid and dramatic environmental
change of the late Wisconsin-early Holocene transition. This was a period of
substantial climatic warming accompanied by the flooding of the continental
shelf which brought an increase in moisture to the region. The time spanned
by these dates is encompassed by the birch zone spectra in lake-sediment pollen
cores (Hopkins, 1982) and was characterized by an overall increase in precipi-
tation and development of snowy winters with warm, dry summers. Evidence of a
warm climate includes the extension of the range of beaver, the melting of
ice~-wedges, the presence of tree species beyond their present limits, and
widespread accumulation of peat. Also included in this time interval are
three radiocarbon dates that record the volcanic eruptions at the Devil Mountain
Lake maars.

4) The period of 3,000 to 8,000 years B.P. includes a sparse 17 radio-
carbon ages reflecting environmental conditions less suitable to the growth of
vegetation. This period may include one or more brief reversions to a colder
climate and expansions of cirque glaciers along the crests of the Kigluaik and
Bendeleben Mountains, as indicated by the presence of glacial moraines apparently
older than Neoglacial but younger than the Mount Osborn glacial interval, and
by the history of other regions (Calkin and Haworth, 1983; Ellis and Calkin,
1984).

5) Over two thirds of the 44 radiocarbon ages included in the period of
0-3,000 years B.P. were taken from archeological sites at Trail Creek Caves,
Cape Prince of Wales, Deering, and the Choris Peninsula. Evidence for renewal
of ice-wedge growth near Nome (Hopkins and others, 1960) and the presence of
what are likely to be Neoglacial deposits in the Kigluaik Mountains (P. D.
Calkin, oral communication, 1983) indicate that this interval includes a brief
cold cycle. Buried peat layers suggest that though cooler, precipitation was
not greatly reduced.
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