Terraces of Tyrrhenian III age (= Oul-
jilum or Monastirian II) are also known
to exist on many coasts of all oceans
(14, 19).

With further investigation by means
of radiocarbon, more marine terraces
now considered to be of last inter-
glacial age might also turn out to be
of postglacial age.

_ Frank H. FaABrIicIus
Geology Department (Sedimentology
and Marine Geology Division),
Technical University, Munich, Germany
DIETRICH BERDAU
KARL-OTTO MUNNICH
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Institute, Heidelberg University,
Heidelberg, Germany
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A Possible Bedrock Source for Obsidian Found in
Archeological Sites in Northwestern Alaska

Abstract. Recently discovered deposits of obsidian in the Koyukuk valley may
be the long-sought-for source of obsidian found in archeological sites in northwest-
ern Alaska. Obsidian from these deposits compares favorably in physical character-
istics and sodium-manganese ratio with the archeological obsidian, and there is
evidence that the deposits have been “mined” in the past.

Artifacts and chippings of obsidian
have been found at a number of archeo-
logical sites in northwestern Alaska, in-
cluding the well-known excavations at
Onion Portage and Cape Denbigh (I-
3) (Fig. 1). These materials are com-
monly mixed with other cultural mate-
rials composed of chert and slate.
However, although sources for the chert

and slate are widely distributed in the

bedrock terrane of northwestern Alaska,

no natural occurrence of obsidian has
been reported anywhere in the vast re-
gion that lies north and west of the
Yukon River. Some archeologists have
even suggested that the archeological
obsidian was carried in from natural
sources as far away as the Aleutian
Islands or Wrangell Mountains.
Locating the source of the artifact
obsidian clearly is of great importance
to archeologists, as it would provide
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Fig. 1, Map of Alaska showing location of Indian River obsidian deposits and other
Upper Cretaceous and Tertiary volcanic rock occurrences (shaded) along lower Yukon

and Koyukuk rivers.
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considerable insight into the pattern of
ancient cultural ties and trading routes.
Giddings, for example, has suggested
that in the stratified Onion Portage site
the abundance of obsidian in some lev-
els and scarcity in others may reflect the
ebb and flow of coastal-oriented and
~inland-oriented cultures along the Ko-
buk valley (7).

Our purpose is to describe newly dis-
covered bedrock deposits of obsidian in
the Koyukuk River valley and to review
the available evidence that these de-
posits were a source for the obsidian
materials found in the archeological
sites of northwestern Alaska. We also
wish to call attention to other areas of
young volcanic rocks in the Koyukuk
and Yukon valleys where additional
obsidian deposits may occur.

The newly discovered obsidian de-
posits are situated 29 km southeast of
the village of Hughes along a birch-
forested drainage divide between the
Indian and Little Indian rivers (Fig. 1)
[see (4) for precise locations]. The ob-
sidian occurs in a nearly horizontal
tabular body of rhyolite flows and tuffs
of probable mid-Tertiary age, which
rests with angular discordance upon de-
formed sedimentary strata of Cretace-
ous age. Bedrock exposures of the ob-
sidian have been completely reduced to
rubble, and the obsidian is found as
subround pelletal and globular frag-
ments up to 10 cm in length strewn
across a sandy surface of finely divided
vitric and pumiceous debris. The size
and shape of the obsidian fragments
suggest that they formed as residual
inclusions [sometimes called “marekan-
ites” or “Apache tears” (5)] in a hy-
drated perlitic glass. Fresh surfaces of
the obsidian are glossy black, but slivers
up to 1 cm thick appear nearly trans-
parent and commonly show fine fluidal
banding. Exteriors of the residual frag-
ments characteristically have a frosted
and finely pitted hydration rind. In thin
section the obsidian is seen as an un-
altered, nonhydrated, and undevitrified
glass free of visible microlites and rock
fragments. The refractive indices mea-
sured for several samples range from
1.484 to 1.487, thus indicating a high
silica content.

Most chips and artifacts that we have
seen from the archeological sites in
northwestern Alaska compare favorably
with the Indian River obsidian in color,
transparency, and the absence of de-
vitrification and hydration. In addi-
tion, many of the archeological speci-
mens show remnants of a pitted and
frosted hydration rind along untrimmed
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Table 1. Sodium and manganese content of
(A) bedrock obsidian samples from the In-
dian River deposits and (B) nonindigenous
obsidian fragments from the Kokhila Hills
(sample 10), Hochandochtla Mountain (sam-
ple 11), and the Big Creek hills (sample 12),
northwestern Alaska (9).

Sample Na ( (l;;lnx Na—Mn
No. (%) 10%) Ratio
(A) Bedrock obsidian samples*

1 3.48 6.78 51.30
2 3.30 6.29 52.51
3 3.55 6.73 52.72
4 3.58 7.51 47.67
5 345 7.08 48.76
6 3.67 7.53 48.52
7 3.47 7.20 48.21
8 3.14 6.34 49.49
9 3.60 7.67 46.90
Average 3.47 7.01 49.56
Range 3.14-3.67 6.29-7.67 46.90-52.72

(B) Nonindigenous obsidian fragments

10 3.61 7.04 51.29
11 3.57 .16 46.93
12 3.59 7.40 48.46

* Results are the average of five short-term ir-
radiation tests per sample.

edges, suggesting that they were chipped
from residual fragments similar to
those in the Indian River deposits.
Recent investigations (6, 7) of ob-
sidian have focused on chemical com-
position as a means of matching arche-
ological specimens with bedrock de-
posits. Of particular interest are ratios
of Na to Mn. Gordus et al. (6) sug-
gest that neutron activation analyses
for Na and Mn provide useful data for
geologic source identification, since the
Na content may differ by a factor of 2
or more and the Mn content by a factor
of 10 or more between different obsid-
ian flows. Griffin et al. (2) recently
analyzed 103 archeological specimens
from northwestern Alaska (chiefly from
the Onion Portage site) by neutron acti-
vation; and, according to their interpre-
tation, the results suggest a fourfold
grouping by Na-Mn ratios representing
“at least four obsidian sources.” Fighty-
nine of their specimens, however, fall in
a single group with a Na-Mn ratio of
53 to 60. The other three groups, which
include only 14 specimens, have ranges
of 45 to 51, 70 to 80, and 89 to 93.
In order to make comparisons with
these results, we submitted nine samples
from the Indian River deposits for neu-
tron activation analyses to Griffin and
his associates at the University of
Michigan. Results of five short-term ir-
radiation tests per sample (8) give Na-
Mn ratios of 47 to 53, close to the
ranges determined by Griffin and others
for the bulk of archeological specimens
from northwestern Alaska (Table 1).

Our brief examination of the Indian
River deposits did not permit a thor-
ough search for evidence of ancient
“mining.” However, in several places
artificially chipped flakes were seen
scattered among the residual frag-
ments of obsidian. In addition, we found
chipped fragments of obsidian on ridge-
tops and hillslopes in the surrounding
countryside. These fragments were un-
doubtedly carried there by humans,
probably from the Indian River source.
Three of these nonindigenous fragments
were analyzed by neutron activation and
gave Na-Mn ratios that closely match
the Indian River bedrock samples
(Table 1).

Possibilities of finding additional de-
posits of obsidian in the region north
and west of the Yukon River appear
limited to Late Cretaceous and Tertiary
felsic flows scattered along a 650-km
belt extending from the Yukon delta to
the Arctic Circle (Fig. 1). Much of
northern and western Alaska has been
geologically mapped at reconnaissance
scale during the past 20 years, and it
appears that volcanic rocks of the type
normally associated with obsidian de-
posits are confined to this belt. Volcanic
glasses have been noted in several places
along this belt, but except for the Indian
River occurrence, no undevitrified non-
hydrated glass comparable in quality to
the archeological specimens has yet been
reported.

WiLLiaM W. PATTON, JR.
TaomMAs P, MILLER
U.S. Geological Survey,
Menlo Park, California 94025
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