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Figure I. Early Paleoindian artifacts recovered from the Arc site during the 1994 investigations: (A, B) 

exhausted and broken fluted points; (C-G) fluted point preforms; (H, I, K) sidescrapers; O, P) blade 

tools; (L-0) spurred endscrapers. 

deposits correlate with a warming period, a rise in the water table, and possibly 
mark the end of the Younger Dryas chronozone (Haynes 1991). 

This work was funded in part by a SUNY-Brockport Scholarly Incentive Grant. 
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The Hilltop of Cerro el Sombrero, Argentina, 

Revisited 

Nora Flegenheimer 

Fieldwork at the summit of Cerro El Sombrero in the Argentine Pampas, has 
continued since findings were last reported (Flegenheimer 1991). Currently the 
excavated area of the site occupies 35 m2

, and surface remains were recovered 
from most of the 12,000-m2 flat area at the hilltop of this butte. Previously 
reported excavations were situated where a concentration of surface materials 
had been registered (Sector 12); the more recent ones are distributed through­
out the hilltop. 

The occupation at this site has not been dated, as organic preservation is 
extremely poor and no adequate materials have been recovered. Yet, according 
to regional information, a late-Pleistocene/ early-Holocene age is expected 
(Flegenheimer 1991). The Paleoindian occupation at Abrigo 1, a nearby shelter 
in the same hill, has been dated between 10,200 and 10,800 yrB.P. (Flegenheimer 
et al. 1994). Also, the earliest assemblages from Cerro La China and Cueva Tixi 
in neighboring hills present similar chronologies (Mazzanti 1993; Zarate and 
Flegenheimer 1991). Therefore a 10,000-11,000 yr B.P. date for an early occupa­
tion of the region is now firmly established. The hilltop of Cerro El Sombrero 
stands out as the largest among the early sites under study in the region . 

In order to obtain a first sample to evaluate site extension and density, 12 pits, 
each measuring one square meter, were excavated. They are situated at 30-m 
intervals along the main longitudinal axis of the hill and along a transverse axis, 
which respectively measure about 300 m and 100 m. They have all yielded remains 
assigned to the Paleoindian assemblage. These remains are overlying a level of 
colluvium and covered by a thin layer of Holocene eolian sediments up to 50 cm 
thick, on which an A horizon is developed. This local stratigraphy can be 
correlated to the general regional stratigraphy. Artifact position is similar to that 
at Cerro La China S2 and S3, although at these sites the Holocene cover is thicker 
due to their lower topographic position (Zarate and Flegenheimer 1991). 

Density of remains varies greatly among different pits. Some have yielded ca. 
20 tools and more than 150 flakes, while at others, especially those near the hilltop 
limits, only 1 tool and fewer than 10 flakes have been registered. Two concentra-

Nora Flegenheimer, CONICET-UNMP, C.C. 275, 7630 Necochea, Argentina. 
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tion areas have also been observed for surface materials. Different explanations 
are being considered for this distribution: either post-depositional processes 
concentrated artifacts in certain situations, or these artifact concentrations 
reflect real activity loci. This second possibility is presently considered more 
probable, and geoarchaeological research is under way to study site-formation 
processes in detail. Several factors, which could have influenced the preference 
for certain areas are being considered: wind exposure, visibility and ground 
characteristics at the time of occupation. 

fLEGENHEIMER 

Remains obtained from the 12 recently excavated pits include: one Fell's Cave 
Stemmed or fishtail (FCS) point, 2 FCS stems, 3 whole tools, 28 bifacial fragments, 
46 unifacial fragments, 865 flakes and 3 ocher fragments. That is, most of the 
discarded tools are fragmented and some of these fragments present worn-out 
edges. The majority of flakes (95%) are trimming flakes corresponding to the last 
stages of manufacture and measure less than 1.5 cm. Among these, bifacial 
reduction flakes presenting evidence of strong platform preparation are fre­
quent. FCS stems are evidence that point rehafting took place at the site. The 
complete FCS point made from white quartzite is 7.3 cm long and is fluted on one 
face. Trends described for this collection are similar to those already observed 
both on the surface and in the previously excavated materials (Flegenheimer 
1991). 

The site has been considered as strategic due to its panoramic view (Flegen­
heimer 1991; Madrazo 1972). It has also been described as a re-equipment site 
where tool replacement activities were carried out (Flegenheimer 1991). Recent 
excavations confirm that this activity occurred throughout the summit. As the raw 
material for most of the artifacts can only be obtained from at least 30 km 
westward, this site function implies certain forethought in planning activities and 
a knowledge of the region. In this context, the hilltop of Cerro El Sombrero 
constitutes a large special-purpose locus and is unique among early sites found 
so far in the Southern Cone, which have been recently reviewed by Nami (1993). 
At present, it is difficult to propose whether the various artifact concentrations 
resulted from one prolonged or dense occupation or from several more discrete 
reoccupations. Yet, either possibility implies that these early groups were well 
established in the region and scheduled their activities in advance. 

Field work was supported through Wenner-Gren Foundation for Anthropological Research Grant5,300 

and a Fundacion Antorchas scholarship, proyecto A-13015-1-000098. I am specially grateful to C. Bayon 

and I. Gonzalez for taking charge of excavations during my pregnancy and to a long list of students and 
amateurs who collaborated, to M. Zarate for our rich field discussions and to R. Guichon for reading the 

manuscript. 

References Cited 

Flegenheimer, N. 1991 Bifacialidad y Piedra con Picado, Abrasion y Pulido en Sitios Pampeanos 

Tempranos. Shinca/3 (2):64-78, Universidad Nacional de Catamarca, Argentina. 

Flegenheimer, N., M. Zarate, and A. Juli 1994 Abrigo 1, Cerro El Sombrero: an Early Site in Eastern 

Argentina. Ms. in possession of author. 

Mazzanti, D. 1993 lnvestigaciones Arqueologicas en el Sitio Cueva Tixi (Provincia de Buenos Aires, 

Argentina). Etnia No. 38-39:125-162, Olavarria, Argentina. 



CRP 12, 1995 GARCiA 13 

Nami, H. 1993 New Assessments of Early Human Occupations in the Southern Cone. In Prehistmic 
Mongoloid Disf,ersa/s, edited by T. Akazawa and E. Szachamary. Oxford University press, in press.
Zarate, M., and N. Flegenheimer 1991 Geoarchaeology of the Cerro La China Locality (Buenos
Aires, Argentina): Site 2 and Site 3. Geoarchaeolor;y: An fntemalionaljouma/6(3):273-294. 

Agua de la Cueva Rockshelter and its Relationship 

to the Early Peopling of Central West Argentina 

E. Alejandro Garcia

Until recently there were only two indications of the Pleistocene peopling of 
central-west Argentina subarea: some radiocarbon dates obtained by H. Lagiglia 

in the Gruta de] Indio, from samples of charcoal andMylodontidaeandMegathe,idae 

excrements (Lagiglia 1968, 1979) and a fishtail projectile point found on surface 

at La Crucesita site (Schobinger 1971). The excavation of Agua de la Cueva­
Sector Sur rockshelter confirmed the presence of early human occupation in 
central-west Argentina ca. 10,350 yr B.P. (Garcia 1992). 

Recently, four more radiocarbon dates were obtained for Agua de la Cueva­
Sector Sur's lowest archaeological levels, giving 10,950 ± 190 yrB.P. (Beta 61409), 

10,240 ± 60 yr B.P. (Beta 61408 CAMS 5811), 9,760 ± 160 yr B.P. (Beta 61410) and 
9,210 ± 70 yr B.P. (Beta 64539). This last date corresponds to a hearth located 

some 15 cm below a rock fall sealing the lowest strata. The other three are some 
20-30 cm below it, almost at the beginning of site occupation. All samples were
taken from charcoal lenses and concentrations (apparently hearths) associated
with abundant fauna! and lithic archaeological material. For the second date,
AMS was utilized. These new dates both confirm the Pleistocene age of Agua de
la Cueva-Sector Sur's earliest occupation, and show that its recurrent utilization
during the Pleistocene-Holocene transition lasted at least over 1,000 years.

The importance of Agua de la Cueva-Sector Sur is due to its proximity to a 
spring, and its strategic situation in the pre-Cordilleran region. The site (latitude 
69° 09' 49" W, longitude 32° 37' 01" S; 2,900 m a.s.l.) appears to have been 
seasonally occupied, during warm months (perhaps September-March) by 
groups strongly dependent on guanaco (Lama glama guanicoe) as primary food 
source. Winter sites probably ought to be sought in the eastern plain (50 km 
eastward), a much lower region (500 m a.s.l.). Unlike the mountain region where 

Agua de la Cueva-Sector Sur is located, it is not covered by snow in winter. 

The climatic and geographical conditions of NW Mendoza would indicate that 

the first human groups settled in the region ought to have developed adaptive 
strategies which took into account the exploitation of ecologically different 
zones. The plain (600-800 m), the piedmont (800-1,500 m), the pre-Cordille­
ran region with mountain ranges up to 3,500 m, an extensive valley at 1,900 m and 

E. Alejandro Garcia. Facultad de Filosofia y Letras (Gab. 213). Universidad Nacional de Cuyo. C.C.
345. 5500 Mendoza, Argentina. Fax: 54 61 380457.
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the Cordillera de los Andes ranges (3,000-7,000 m) are all registered in a 100-
km E-W crosscut. 

GARCiA 

Settlements older than 8,500 yr B.P. have not been discovered in nearby areas 
to the north, which have been intensively surveyed (Gambier 1974, 1980). The 
present archaeological record seems to support Gambier's argument that eco­
logical circumstances only allowed inhabitation and exploitation of that zone 
since 8,500 yr B.P. (Gambier 1979). If this is correct, it could be suggested that the 
early peopling ofcentral-westArgentina began ca. 11,000-10,500 yr B.P. from the 
west, through the Cordillera de los Andes and around 33° S. So, the first human 
settlements would have occurred in the southern half of central-west Argentina, 
between 33° and 34°. This scheme is also consistent with the presence of sites in 
Central Chile exhibiting dates older than those of Agua de la Cueva-Sector Sur, 
like Tagua Tagua and Quereo (Borrero 1994). 

Funds for fieldwork were provided through CONICET PID 3005700/88 and CIUNC 655/93 grants. 
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San Isidro: A Late-Pleistocene/Early-Holocene 

Site in Colombia 

Cristobal Gnecco 

The San Isidro site in southwestern Colombia is located at 2° 27' N latitude, 76° 

37' W longitude at an altitude of 1,690 m a.s.l., 40 km north of the city of 
Popayan. The open-air archaeological site lies on the flat summit of a small 
structural hill, in an area of gently rolling hills. 

Cristobal Gnecco, Departamento de Antropologfa, Universidad del Cauca, Popayan, Colombia. 
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The site contains a single component dated to 9,530 ± 100 yr B.P. (B-65877) 
and 10,050 ± 100 yr B.P. (B-65878). All data obtained during the excavation of 
San Isidro indicate that the site was a lithic knapping station where hunter­
gatherers made lithic artifacts and carried out their daily activities. While it is 
clear that they exploited a wide variety of forest resources, the evidence is biased 
toward plant gathering, especially palm fruits; information on hunting prac­
tices rests entirely on some of the lithic tools. More than 3,000 items of charred 
vegetal material were recovered from the archaeological deposit; the larger 
part corresponds to the cortical cover of the fruits of an undetermined palm 
species, very likely of the lowland genus Acrocomia, of which several fruit 
fragments were also found. Other genus represented with few seed fragments 
are Persea, likely a wild species; Virola, a group of plants currently used for their 
hallucinogenic power; and Caryocar, a lowland nut. 

San Isidro was a lithic-knapping station; of the more than 58,000 lithic items 
recovered in the 20 m2 excavated, only 514 (fewer than 1 % ) are artifacts; more 
than 99% of the material is knapping debris, of which most pieces (84%) are 
less than 1 cm long. Cores are virtually absent, suggesting that primary 
reduction took place elsewhere. Bifaces in different stages of manufacture, 
from slightly knapped flakes (still retaining percussion platforms and bulbar 
sections) to finished projectile points represent 22% of the artifacts. The seven 
whole and broken points found in San Isidro are lanceolate; these points are 
so far unique in the context of the northern Andes. The overwhelming majority 
of tools, however, represent ad hoc artifacts, and 3.5% are cobbles modified by 
use, primarily on the edges. This group comprises six edge-ground cobbles, an 
adze, and four flat grinding tools. 

From the perspective of functional analysis, the lithic assemblage from San 
Isidro can be characterized as hunting gear supplemented by tools employed 
in the processing of game, wood and bone, and in the manufacturing of stone 
tools; outstanding for such an early site, the assemblage also contains equip­
ment used in the processing of edible forest resources, evidence of which was 
also found in the form of macro-botanical remains. 

The occupation at San Isidro represents a late-Pleistocene/ early-Holocene 
human adaptation to a mountain tropical forest, evidence of which was 
obtained in the form of fossil pollen and macro-botanical remains; this 
evidence widens the spectrum of South American environments occupied by 
early hunter-gatherers. Even more, that occupation was made by individuals 
who already exploited forest resources with grinding tools; this kind of artifact 
was thought before to be much more recent. If to these considerations we add 
the great quantity of lithic and vegetal material recovered, San Isidro stands as 
a site of vital importance in the better understanding of the human side of the 
Pleistocene-Holocene frontier in the northern Andes. 
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Results of New Excavations at Wilson Butte Cave
' 

Idaho 

Ruth Gruhn 

Wilson Butte Cave, a large lava blister situated in the central part of the Snake 
River Plain, was first excavated in 1959 and 1960 by Gruhn ( 1961), and produced 
a radiocarbon date of 14,500 ± 500 yrB.P. (M-1409) on small mammal bones from 
the lowest artifact-bearing level (in Stratum C, a gray/brown sand deposit), 
indicating a late-Pleistocene occupation ( Gruhn 1965). In 1988 and 1989 new 
excavations, sponsored by the U.S. Bureau of Land Management and the Social 
Sciences and Humanities Research Council of Canada, uncovered lower deposits 
on the north side of the cave that were still undisturbed by relic hunters. These 
lower deposits included Stratum E, the basal yellow/brown clay; and the directly 
overlying lower part of Stratum C, the gray/brown sand deposit. 

In 1988/89 Stratum E, a yellow/brown clay zone often mottled by coarse dark 
basalt grit or pumice, yielded fragments of bone of small and large mammals, the 
latter including a small camelid, a medium-large bovid, and artiodactyl. One 
fragment of a long bone was possibly modified; a nearly identical bone fragment 
found in the clay nearby produced an AMS radiocarbon date of 16,000 ± 140 yr 
B.P. (TO-1650). An AMS date of 33,250 ± 320 yr B.P. (TO-1467) was obtained on 
a marmot pelvis found deeper in Stratum E. Eight flakes of obsidian, ignimbrite, 
basalt, and chalcedony were recovered from Stratum E; but obsidian hydration 
analysis of two of the flakes indicates intrusion from the overlying gray/brown 
sand of Stratum C. 

In the extensive 1988/89 excavations three major facies were identified within 
the preserved lower portion of Stratum C: a basal compact gray sand zone and a 
zone of coarse sand with abundant small angular basalt fragments, as well as the 
gray/brown sand. Artifacts, unmodified stone flakes, bone fragments, and small 
charcoal fragments were scattered throughout all facies. Bone fragments identi­
fied included remains of bison, camelid, and horse; and a single flake of 
proboscidian ivory, which yielded an AMS radiocarbon date of 10,700 ± 100 yr B.P. 
(TO-3300). A badly decayed large-mammal bone embedded in compact gray 
sand at the rear wall of the cave produced anAMS radiocarbon date of 16,030 ± 100 
yr B.P. (TO-1647); but the bone was within 5-10 cm of the bedrock floor, and 
could have been derived from Stratum E by erosion and lag. The earliest date on 
charcoal in Stratum C was 10,230 ± 90 yrB.P. (TO-1485) from a level about 23 cm 
above the underlying Stratum E. Stratigraphically anomalous charcoal dates 
from the front and central areas of the cave indicate movement of small charcoal 
fragments within the gray/brown sand, most likely by animal activity. The 
complete series of radiocarbon dates will be presented and analyzed in the final 
site report, now nearing completion. 

Most prominent in the 1988/89 artifact collection from the undisturbed lower 
part of Stratum C were fragmentary long, thick stemmed projectile points most 

Ruth Gruhn, Department of Anthropology, University of Alberta, Edmonton, AB T6G 2H4, Canada. 
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closely comparable to the H askett type of the Great Basin Stemmed Point 
tradition. One of these stemmed points produced an obsidian hydration date of 
14,600 yr B. P. ± 402, and another stemmed point an obsidian hydration date of 

13,657 yr B.P. ± 389; five other obsidian stemmed specimens produced dates 
ranging from 8391 yr B.P. ± 326 to 5949 yr B.P. ± 275 . There were also several 
large shouldered Alberta-like points, and several concave-base points. Other 
artifacts recovered from undisturbed areas of Stratum C included bifaces, 
scrapers, utilized flakes, and burins. 

It was hoped that the 1988/89 excavations would clearly resolve the question 
of whether or not there was a late-Pleistocene occupation of Wilson Butte Cave; 
but the evidence of human presence in Stratum Eis still unclear; and the dating 
of the lower levels of Stratum C, in which there are numerous definite artifacts, 
remains ambiguous: bones of extinct fauna, radiocarbon dates on bone, and two 
obsidian hydration dates indicate a late-Pleistocene age; but no Pleistocene dates 
were obtained on the small charcoal fragments scattered in the deposit. The 
much larger artifact sample now available from undisturbed levels in the lower 
part of Stratum C indicates that the early Great Basin Stemmed Point technologi­
cal tradition was manifested strongly at Wilson Butte Cave, a cultural feature 
which was not apparent from the very small artifact assemblage recovered in the 
much more limited earlier excavations on the south side of the cave. 
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The Busse Cache: A Clovis-Age Find 

in Northwestern Kansas 

jack L. Hofman 

The Busse site in Sherman County, northwestern Kansas (l 4SH1), is believed to 
represent a Clovis-age tool cache and activity site. The Busse cache was discovered 
in June 19 68 by Dan Busse. It consists of9 0 lithic artifacts, found 20-5 0 cm below 
the sloping surface. Dan Busse discovered the cache while checking a fence and 
walking in a cattle path eroded by heavy rains. A small piece of jasper in the path 
caught his attention, and on trying to pick it up he found it to be a large biface. 
On removing this biface another one was found, and so the cache was discovered. 
The pieces were lying flat and appeared to have been placed on an old surface. 

Jack L. Hofman, Department of Anthropology, 622 Fraser Hall, University of Kansas, Lawrence KS 

66045. 
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Excavation at the time extended around the initial find for an area of about two 
meters until the primary concentration of pieces was exposed. 

HOFMAN 

The excavation of this area yielded one large cobble of jasper, which had a few 
flakes removed; one flat chalk-covered cobble used as an edge abrader; 13 large 
bifaces from 29.6 to 10 cm long (6 are refit from large fragments); 25 large blades 
and fragments (up to 11 cm long) including numerous scraping tools ( 4 are refit 
from broken pieces); 2 flake gravers on exotic flints possibly from southeastern 
Wyoming; and 48 flakes, flake tools, and fragments representing large biface 
reduction and tool making or maintenance (including 6 refit sets). Twenty-one 
flakes and pieces can be refit to bifaces, and nine flakes or flake tools are 
composed of multiple fragments. All the fractures appear to be prehistoric, as 
there is no evidence of modern or recent breakage. Several tools were retouched 
or reworked after they were broken. Subsequently, the tool parts were collected 
together and cached in this location. 

Some of the artifacts (8 of the 13 large bifaces, the abrader, and some tools) 
have streaks of red ocher, usually on one surface only. All specimens except three 
are made from high-quality yellow to brown Niobrara jasper, with the closest 
quality sources about 100 km east of the site. The broad, flat flaking on the large 
bifaces is similar to that expressed on pieces from other Clovis caches, including 
the Anzick site in Montana (Wilke et al. 1991), and the Fenn cache from the 
Wyoming-Idaho border (Frison 1991). The unifacial blades include some with 
cortex or which are irregular in form as well as more standardized pieces, as was 
the case with the Sailor-Helton cache in southwest Kansas (Mallouf 1994). The 
platform technology and form of some pieces are much like the Clovis blades 
from Blackwater Draw and elsewhere (Green 1963; Young and Collins 1989). 
Both blade core and biface reduction are well represented in the assemblage. A 
spurred endscraper, gravers, and tools made on radial break pieces are also 
distinctive Paleoindian tool forms. The large biface thinning flakes, some of 
which refit to the large bifaces, are similar to specimens from the Sheaman site 
in eastern Wyoming (Frison 1982). The Busse Cache differs from most previously 
recorded Clovis caches in that it contains many heavily used tools, lacks final-stage 
preforms or finished projectile points, and many of the artifacts appear to 
represent the worn, damaged, or irregular pieces which we would expect to be 
abandoned first when transport decisions were being made. 

Functional clues as to how the Busse Cache artifacts were used include high­
polish and steep-edged tools, which might serve in hide processing; thick-edged 
tools with heavy edge damage, such as can occur in wood or bone working; thin­
edged tools with polish and light fracture patterns indicative of butchering; and 
thick bifacial edges with heavy damage, such as can occur in initial butchering or 
dismembering activities. Also, tool maintenance and recycling are evident by the 
retouch flakes and refit pieces. This range of activities we might expect to occur 
in the context of butchering and processing carcasses and in repairing a damaged 
tool kit. Butchering a mammoth or numerous bison carcasses would result in new 
products, such as hides, meat, fat, marrow, bone and others, which people might 
wish to take with them and so necessitate the reevaluation of what was to be 
transported when the group moved on. This could result in the caching, with the 
possibility offuture use, of excess, damaged, or second-quality lithic pieces. More 
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than 7.3 kg (16.4 lbs) of stone are represented in the Busse Cache, and this 
durable material could be cached with confidence that it would remain useful 
should someone in the group need to return and claim it in the future. Further 
study of the Busse cache is ongoing, and detailed investigation of the site is 
planned. 

Study of the Busse Cache would not have been possible without the long-term curation, interest, support 
and encouragement provided by Dan Busse and the Busse family. The work has also been supported by 
the UniversityofKansasGeneral Research Fund and the Department of Anthropology's Carroll D. Clarke 
Fund. 
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Norton: An Early-Holocene Bison Bone Bed 

in Western Kansas 

Jack L. Hofman, MatthewE. Hill,jr., William C.Johnson, 

and Dean T. Sather 

In 1992, field investigations began at the Norton Bone Bed site (14SC6) soon 
after learning that a lanceolate projectile point had been found eroding from this 
deposit, which contained abundant bison bone. The site was first exposed in the 
mid-1970s as a result of sand- and gravel-quarrying activities. Our attention 
focused on the site as a result of information and encouragement provided by 
Charlie Norton early in 1992. Testing was initiated in May of 1992 and followed 
by limited excavation in the summers of 1992 and 1993. Further investigations 
are planned, and the collections are currently the focus of continuing analyses. 
This note provides initial observations about the geochronology, fauna! assem­
blage, and lithic materials that have been recovered. 

Jack L. Hofman, Matthew E. Hill, Jr., William C. Johnson, Department of Anthropology, 622 Fraser 
Hall, University of Kansas, Lawrence, KS 66045. 

Dean T. Sather, Department of Geography, 420 Lindley Hall, University of Kansas, Lawrence, KS 66045. 
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More than a decade of erosion has occurred on this exposure since the close 
of quarry activity resulting in an unknown amount of site loss. Bones and artifacts 
are located within an ancient gully, which apparently drained to the north toward 
Ladder Creek, but the head wall and most of the western margin of this gully have 
been removed by quarry activity. The west and north excavation areas are situated 
near the center of the paleo-gully, but the east excavation, only a few meters away, 
is on the gully margin. The gully was cut into Pleistocene sand and gravel. 
Subsequent infilling of the channel by brown silt has contained and covered the 
bones by two to five meters of fill. Mammoth, horse, turtle and other Pleistocene 
fauna! remains have been found in the basal sand and gravel. 

Three radiocarbon dates are now available for the Norton site; two are from the 
late-Holocene soil that caps the gully fill, and one is an AMS age on bison bone. 
The youngest date is a total humate sample from the topmost 4 cm of the 
uppermost Ab horizon (which is buried by quarry spoil and also apparently 
truncated by heavy equipment). This age, 410 ± 50 (TX-7815), provides a 
terminal date for the soil. The base of this 45-cm-thick soil is dated to 1,790 ± 60 
(TX-7941), based on a total humate sample from the lowermost 5 cm of the Ab 
horizon. This provides a minimum age for termination of the gully filling, which 
occurred after the bison-kill event(s). Currently, only a single radiocarbon age is 
available for the bone bed. This bone sample of KOH-extracted collagen yielded 
an age of 9,080 ± 60 (CAMS-16032) (T. W. Stafford Oct. 17, 1994 letter to JLH). 

The sample was derived from a right humerus (specimen #M20-l-2) collected in 
place on June 28, 1992) at an elevation of 97.365 from the freshly eroded 
exposure between the east and west excavation units. This was also the approxi­
mate location where an Edwards chert spurred endscraper was collected after a 
rain and slump, and is in the immediate vicinity of the original projectile-point 
find. 

Fauna! remains are dominated by bison, but antelope is also represented in the 
bone bed by a few elements. Taphonomic study of more than 1,600 mapped 
pieces indicates a complex formational history for this deposit. Bone in the gully 
floor and fill is highly variable as to surface weathering, orientation, and dip. The 
most weathered surfaces are often on the down sides of bones when excavated. 
This reflects periods of weathering, movement, and reburial. Bones in the gully 
are highly fragmented and there are few articulations. Bones from the gully 
margin (east excavation grid) include several articulated limb units, with the 
most weathered bone surfaces oriented skyward. The number of bison repre­
sented is minimally eight, although the final MNI is expected to increase 
significantly. Very few intact teeth of young individuals have been recovered, and 
no seasonal estimate from eruption and wear has been made. 

Lithic artifacts and debitage include a limited range of tools and several 
hundred flakes; the latter are primarily very small retouch flakes. Lithic material 
types include a variety of distinct sources, but the debitage is dominated (>70%) 
by Niobrara jasper. Other lithic types include unidentified cherts, quartzite, 
Edwards chert, basalt, opaline, Flattop, Florence, and Alibates in relative order 
of abundance. Artifacts (n = 9) include projectile points, scrapers, and flake 
tools, but are made of opaline, basalt, quartzite, fossil wood, Flattop, and Edwards 
chert, not Niobrara jasper. Diagnostic pieces include a complete quartzite 
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lanceolate point with oblique parallel flaking, a concave base, and a reworked 
blade giving it a stemmed appearance. The specimen shares attributes with both 
the Allen and Dalton types. It is quite similar to a specimen from the Clary Ranch 
site in southwest Nebraska (Myers et al. 1981); to a point from the 34CI133 site 
in the Oklahoma Panhandle (Larry Neal, pers. comm.); and to a specimen from 
the Horace Rivers site near Canadian, Texas (Mallouf 1994). A square-stemmed 
point base with ground edges from a Cody complex type was also recovered. 
Whether these specimens reflect one or multiple episodes of site utilization 
remains to be determined. Other artifacts of note include a spurred endscraper 
of central Texas Edwards chert and a scraper of Flattop. The 9,080 yr B.P. 
radiocarbon date is appropriate for these point types, but the nature of the 
association is unclear at present. 
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A Clovis Point from South Coastal Chile 

Lawrence J Jackson 

In November of 1989, while researching collections from the Fell's Cave site of 
southernmost Chile, I recorded a fluted-point epoxy cast made by the late Junius 
Bird at the American Museum of Natural History in New York. Recorded as a 
surface find made by Americo Gordon, this obsidian projectile point (lacking 
only its tip) was recovered south of Puerto Saavedra on the Pacific Coast of Chile. 
The find location is listed only as 20 km south of Lago de] Budi-a large, near­
coastal freshwater lake about 60 km southwest of the inland city of Temuco 
(Figure 1). The Puerto Saavedra point is bifacially fluted and most closely 
resembles North American Clovis points in its style and execution. It shows little 
resemblance to fishtail fluted points, such as Fell's Cave type I, recorded from 
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SOUTH COASTAL CHILE 

0 

Alison Ariss 1995 

Figure 1. Find location, Puerto Saavedra point. 

Tierra de! Fuego and other sites in southern South America (Flegenheimer and 
Zarate 1989; Nami 1989). 

The Puerto Saavedra "Clovis" point exhibits the following characteristics: 

pronounced basal concavitywith distinct "ears" at the juncture of basal and lateral 

edges, straight and parallel sides, broad basal width of 28 mm, maximum body 
thickness of 7.2 mm and overall length of 50-60 mm (39.3 mm present with tip 
section missing). A single large fluted scar dominates each face of the artifact. On 
one face the flute scar is 27 mm long and varies between 8 and 12 mm in width. 
On the opposing face, the flute scar is 24 mm in length and 10 to 14mm in width. 

The base of the longer of the two scars shows marginal retouch or basal finishing 
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which obviously took place after the flute was manufactured. Roosa (1965) has
noted the use of basal finishing on Clovis-age fluted points in the Great Lakes area
of North America. 

In its characteristics of marked basal concavity with pronounced basal ears, 
parallel-sidedness, overall width and thickness, and flute-scar length only one­
third to one-half the length of the entire point, the Puerto Saavedra specimen 
shows clear correspondence with northern Clovis-type points and regional Clovis 
analogues such as Gainey in the Great Lakes region (see Ellis and Deller 1988). 
It is clearly different from anything which might be classified as Folsom, Folsom­
like, or even Fell's Cave-like, with the implication that it may, in fact, be earlier 
than most fluted points known from southern South America. 

The geographic location of the Puerto Saavedra specimen, near the Pacific 
Coast of southern Chile, raises some intriguing questions about coastal migration 
routes for Clovis, possible relationships to sites such as Monte Verde, and the age 
of earliest Paleoindian occupations. Vegetation in the coastal area south of 
Temuco is today mostly scrub, with areas of small trees, thin grass, bogs, and bare 
rock. The landscape is open, with abundant shoreline indentations around Lago 
de] Budi, and shows pronounced scouring effects of Pleistocene glaciation. It is 
strongly reminiscent of the topography of Clovis-age sites in the Northeast of 
North America, as well as of Fell's Cave in Tierra de] Fuego. Future research in 
this part of coastal Chile may well reveal hitherto unsuspected evidence of late 
glacial human occupation. 

Anyone interested in examining the cast of the Puerto Saavedra fluted point 
should contact the American Museum of Natural History in New York. I am 
indebted to the late Dr. John Hyslop for his able assistance in researching the 
south Chilean collections of Junius Bird. 

References Cited 

Bird,J. B. 1988 Travels and Archaeology in South Cl,ile. Edited by J. Hyslop. University of Iowa Press, 

Iowa City. 

Ellis, C.J., and B. D. Deller 1988 Some Distinctive Paleo-Indian Tool Types From the Lower Great 
Lakes Region. Midcontinentaljoumal of Archaeology 13: 111-158. 

Flegenheimer, N., and M. Zarate 1989 Paleoindian Occupation at Cerro El Sombrero Locality, 

Buenos Aires Province, Argentina. Current Research in the Pleistocene 6: 12-13. 

Nami, H. 1989 New Dates for the Paleoindian Societies of South America. Current Research In The 
Pleistocene 6: 18-19. 

Roosa, W. B. 1965 Some Great Lakes Fluted Point Types. Michigan Archaeologist 11:89-102. 



24 KOLDEHOFF ET AL. Archaeology 

The Martens Site (23SL222): A Clovis Occupation 

in St. Louis County, Missouri 

Brad Koldehoff, Juliet E. Morrow, Toby A. Morrow, 

and Richard Martens 

This article presents preliminary information about the Martens site (23SL222), 
a previously unreported Clovis habitation/workshop. The site is located on a 
cultivated ridge overlooking the Missouri River Valley in St. Louis County, 
Missouri, and also contains Archaic and Woodland components. Richard Mar­
tens has collected and monitored the site since he discovered it in 1969. Based 
on Martens's surface assemblage, the majority of diagnostic artifacts are of early­
Paleoindian (Clovis) affiliation. The Clovis component is, in general, distributed 
across the site which occupies a broad upland ridge. However, a 450-m2 "hot spot" 
has yielded a large number of Clovis artifacts over the years. This artifact 
concentration is located on a relatively level erosional step off the main ridge. 

The Clovis biface assemblage contains 16 finished or nearly finished stage 5-6 
Clovis points (see Morrow and Morrow 1993), ten fluted Clovis preforms in 
various stages of manufacture (Figure lA-F), and two distal stage 4 biface 
fragments, which exhibit a Clovis-style flaking pattern; that is, large transverse 
percussion flakes with narrow flake initiations indicative of carefully prepared, 
isolated striking platforms Q. Morrow 1992). Thirteen endscrapers, 20 side­
scrapers, 2 bifacial disk cores, 2 blade cores, and numerous blades have also been 
recovered (Figure lG, H). The blade cores and blades are reminiscent of those 
from the Adams site in Kentucky (Gramly and Yahnig 1991; Sanders 1990). Both 
modified and unmodified blades are present. Blades were manufactured into 
endscrapers and sidescrapers or were used as is for cutting and scraping tasks. 
Also recovered from the Clovis concentration were more than 50 stage-2 to 
stage-3 unfluted biface production failures and rejects. 

Based on macroscopic identification, five raw materials are represented in the 
Clovis assemblage. The majority of bifaces and blades are made of locally 
available Burlington chert. Represented by a stage 4 fluted biface proximal 
fragment (broken during removal of the second flute), two finished Clovis points 
(proximal fragments), and numerous stage-2 and stage-3 biface fragments, the 
second most common raw material is Salem/St. Louis chert, which is also locally 
available. Represented by a finished Clovis point, a fluted-point midsection, a 
bifacial disk core, and four stage-2 to stage-3 bifaces, the third most common raw 
material is chert from the Jefferson City Formation, which outcrops some 25 km 
southwest of the site. Represented by two sidescrapers, four utilized/retouched 
flakes, and one flake fragment, the fourth most common raw material is a 
greenish gray felsite, which outcrops in the St. Francois Mountains about 130 km 
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Figure I. Selected artifacts from the Martens site. (A) Finished Clovis point base, Burlington chert; (B) 

finished Clovis point, Burlington chert; (C) nearly finished (stage 5) Clovis point, Burlington chert; (D) 

stage 4 Clovis bi face, both faces fluted, Salem chert; (E) end-thinned stage 2.5 to 3 bi face fragment, Salem 

chert; (F) stage 4 Clovis biface proximal fragment, overshot on first flute, Burlington chert; (G) blade 

core, Burlington chert; (H) utilized blade, felsite. 
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south of the site (Jack Ray, personal communication 1995). All seven felsite 
specimens appear to have been detached from one or two blade cores. Repre­
sented by a bi pointed, steeply retouched uniface that resembles a Ii mace, the fifth 
and final raw material is an unidentified, possibly non-local, chert that is 
cryptocrystalline, highly lustrous and streaked with gray, blue and brown. 

KOLDEHOFF ET AL. 

The fluted biface technology represented by the Martens site assemblage 
parallels that of Ready /Lincoln Hills (J. Morrow 1992; T. Morrow 1992; Tankersley 
and Morrow 1993) and the Kimmswick (Tankersley and Morrow 1993) site 
assemblages. Possible relationships between these sites are currently under 
investigation, and the analysis of the Martens site assemblage is still ongoing. 
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The Hiscock Site (Western New York): 

Recent Developments in the Study of the 

Late-Pleistocene Component 

Richard S. Laub 

Results of research at the Hiscock Site, Genesee Co., New York, through the 1991 
field season were summarized by Laub (1994). Subsequent discoveries have 
deepened our understanding of this site and broadened the areas of inquiry. The 
present note describes some recent developments. 

The fossiliferous Pleistocene unit, the "gravelly clay" (Laub et al. 1988), 
appears to have formed through in situ reworking of till and lake sediments of the 
underlying "cobble layer" (ibid.) by springs. Evidence includes: 1) poor sorting 
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of the gravelly clay, indicating little transport; 2) the interface between the two 
units forming angles as high as 64° , too steep for stability under wet conditions 
as noted during excavation; 3) vertical and lateral penetration of the cobble layer 
by the gravelly clay, suggesting areas where spring water upwelled through and 
partly undercut the cobble layer. 

Laub et al. ( 1994) proposed that abundant conifer twig segments within the 
fossiliferous Pleistocene unit are mastodon gastrointestinal material. Eight twigs 
from various parts of the site have been individually dated as follows (AMS 
method, years B.P., all 13C adjusted): 10,945 ± 185 (AA-6970); 10,705 ± 80 (AA-
6968); 10,545 ± 160 (AA-6971); 10,465 ± 110 (AA-4943); 10,240 ± 120 (NZA-
1107); 10,220± 120 (NZA-1108); 9,475±95 (AA-6969); and two dates from a 
single twig: 9,260 ± 70 (CAMS-6340) and 9,150 ± 80 (CAMS-6341). If the inter­
pretation of these twig fragments is correct, Marnmut arnericanuin may have 
survived in this area beyond the generally accepted time of its extinction of 
approximately 10,850 yr B.P. (Thomas Stafford, pers. comm.). The discovery of 
mastodon bones significantly younger than that date is needed to confirm this 
hypothesis. Two relatively young mastodon bone dates from Hiscock, 10,515 ± 120 
(Beta-24412) and 10,630 ± 80 (CAMS-17407), are suggestive but not conclusive. 

The minimum number of mastodons at the site is now eight, but there are 
indications that the count will rise considerably. For example, at least 30 chin­
tusks (thought to have been restricted to males) have been collected to date. They 
must, however, be assigned to deciduous and permanent categories before they 
can be useful for a census. 

Gnaw marks at the proximal and distal ends of several mastodon ribs are the 
first evidence of large Pleistocene carnivores at Hiscock. One rib was in two 
pieces, lying about three meters apart. When fitted together, there was an oval 
puncture with crush marks along the joint, suggesting a powerful, possibly bear­
sized animal. 

Seven Pleistocene lithic artifacts, five of them fluted bifaces, have been 
excavated and identified to date. Six of the seven-all but BMS C29883, the most 
recently found-are illustrated by Laub ( 1994, Figure 8.4). One of these (ibid. 
Figure 8.4D-F) tested positive against Bovidae antiserum (analysis by Margaret 
Newman, 1992). It is noteworthy than no bovid remains have yet been identified 
from the Hiscock Site.AMS dates were obtained for a bone (probably a weathered 
fragment of mastodon scapula) and three conifer twigs found within 8 cm above 
the artifact. Unfortunately, though the twig dates overlapped (samples AA-4943, 
NZA-1107, and NZA-1108 above), the bone was discordantly older. This suggests 
stratigraphic mixing too great for confident dating of the artifact. 

An unusual find is a bead (BMS C29884) made from granular rock, possibly 
sandstone (Figure 1). It measures 7.5 by 9.5 mm in width and 6 mm in thickness. 
A central cylindrical canal just under 2 mm in diameter penetrates its thickness. 
A concretionary fragment confirmed as pyrite by X-ray diffraction (field no. 
GSSW-679) was also found in the fossiliferous Pleistocene horizon. It is shaped 
roughly like the frustrum of a cone, 17 mm in length along its axis, and 5 and 10 
mm in diameter respectively, at its two bases. The sides of this "frustrum" are 
extensively pitted (like the surface of a meteorite-potlidding?), with the 
topographically higher areas worn smooth. Because this is the only piece of pyrite 
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Figure I. Hiscock site Pleistocene artifacts. A, fluted biface of undetermined function, Bflo. Mus. Sci. 

C29883; B-E, stone bead in two pieces, Bflo. Mus. Sci. C29884. Illustrations by William L. Parsons. 
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found at the site in 12 years of excavation, and because of its stratigraphic context,
it is considered as potentially of cultural origin, and recorded here for future
consideration. 

A survey of about 20% of the Pleistocene Hiscock specimens revealed 13 
expedient tools of mastodon bone and ivory, and of antler. One was illustrated 
by Laub (1994, Figure 8.5). These have been identified and analyzed by John 
Tomenchuk through a grant to the author from the George G. & Elizabeth G. 
Smith Foundation of Buffalo (see Tomenchuk & Laub, this issue). 
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Quaternary Studies in Northern Chihuahua 

Phil LeToumeau 

During June and November of 1994, I conducted preliminary investigations into 
the late-Pleistocene archaeology of the region surrounding Villa Ahumada, 
Chihuahua. This field work was conducted under the auspices of Rafael Cruz 
Antillon, an archaeologist with the Instituto Nacional de Antropologia e Historia 
(INAH), and will be part of a larger interdisciplinary Quaternary study of northern 
Chihuahua to be proposed to INAH.

Chihuahua is well known for its Casas Grandes-period sites, but the earlier 
prehistory has received little attention. Especially absent is any substantial 
knowledge of an early-Paleoindian presence; this is true for northern Mexico in 
general. Clovis and Folsom sites are common to the north in the U.S. border 
states, and numerous early-Paleoindian sites have been documented farther 
south in the Basin of Mexico (Aveleyra 1955; Lorenzo and Mirambell 1986; 
Wormington 1957:91-99) and in southernmost Mexico and Central America 
(Ranere and Cooke 1991). However, only a few isolated fluted points have been 
reported from the northern Mexico states of Baja California (Aschmann 1952; 
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Wormington 1957:84), Sonora (Di Peso 1955), and Chihuahua (Aveleyra 1961; 
Di Peso 1965; Krone 1978, 1980; Phelps 1990). 

I assumed that this pattern of early point finds was due to a lack of attention to 
northern Mexico's early prehistory, and not to an actual absence of early sites. I 
therefore visited the Villa Ahumada area to assess the region's potential for early­
Paleoindian sites. Villa Ahumada is a small town roughly 80 km south of Ciudad 
Juarez. As part of the Mexican Highlands section of the Basin and Range 
Province, this area is characterized by numerous pluvial lake basins and small 
mountain ranges. Villa Ahumada is situated between two of these pluvial lakes­
Laguna Patos to the northeast and El Barreal to the west. A long Pleistocene 
sequence of fluctuating lake levels is expressed in numerous shorelines, but an 
absolute chronology for the area has not been developed (Hawley 1969, 1993; 
Reeves 1965, 1969). 

I focused my investigations along one edge of El Barreal with the hope of 
finding lake-side sites. I identified three separate lake shorelines; on these were 
several sites of possible Paleoindian age. The artifacts were exclusively lithic and 
were dominated by small, high-quality chert bifacial thinning flakes. The only 
formal tool I recorded was a typical Paleoindian endscraper. These lithic 
assemblages differed sharply from those at sites in the region of later periods in 
terms of their raw materials and technology. I also identified a previously 
unknown secondary source of nodular obsidian in the dry bed of El Barreal 
(Steven Shackley, pers. comm. 1994). 

There are numerous reported finds of Pleistocene fauna in the region (Scott 
Fitzpatrick, pers. comm. 1994). I visited two of these east of El Barreal with 
Spencer Lucas, Curator of Paleontology at the New Mexico Museum of Natural 
History. Both sites have been exposed by construction activities. One site consists 
of a 10-m-thick accumulation of mammoth (Mammuthus columbi) bones in a 
travertine spring deposit (Lucas, pers. comm. 1994). About 10 m of eolian sand 
overlies the travertine, which is well indurated and consists of sand and gravel 
cemented with calcium carbonate. The site's most outstanding feature is the very 
high density of skeletal remains in the travertine matrix. The bones are primarily 
molars and tusks with some postcranial elements; all are fragmentary and 
mineralized. This deposit probably predates the terminal Pleistocene, but is 
invaluable for the information it can shed on the region's late-Pleistocene 
environment. The other site consists of a SO-cm-thick accumulation of mammoth 
(M. columbi or M. jejfersonii) and horse (Equus sp.) bone fragments and teeth in 
an alluvial deposit covered by a meter of eolian sand (Lucas, pers. comm. 1994; 
Fitzpatrick, pers. comm. 1995). The bone here is fragmentary and not mineral­
ized, and there are proportionally fewer teeth in this assemblage. These bones 
may date to the terminal Pleistocene. We made an intriguing find of a large chert 
flake (possibly Edwards Formation) in the backdirt at the second locality. 

While I did not observe any fluted points in my survey, I believe that the 
potential for early-Paleoindian sites in this understudied region is high. By 
continuing my investigations I hope to better document the region's late­
Pleistocene/early-Holocene environment and human occupation. Future re­
search will target geology, geomorphology, paleoenvironment, lake chronology, 
soils, as well as archaeology. 
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Three Fluted Points from South Central Louisiana 

Thomas Anthony Marckese 

Three fluted lanceolate-shaped points (Figure 1) recovered as surface finds from 
the south Louisiana Parishes of St. Landry (16SL167), St. Mary (16SMy79), and 
Lafayette (16Ly68) represent the southernmost occurrences of fluted points 

reported within this state and extend the known southern range to the present­

day Gulf Coast (Dincauze 1993; Gagliano and Gregory 1965; Marckese 1993). 

The Lafayette Parish specimen was an isolated find, comparable to the pattern 

reported from results of the Texas Clovis Fluted Point Survey (Meltzer 1986). The 

St. Landry and St. Mary Parish specimens were found in multicomponent 
contexts, which included other Paleoindian tools and artifacts from later periods. 
All these points were recovered from Prairie Terrace margins adjacent to the 

Lafayette-Mississippi River floodplain (Gagliano 1990; Gibson 1990; Saucier 

1981). This agrees favorably with other fluted-point finds reported in Louisiana 
where the majority have been found on various upland terrains that overlook 

floodplains, such as Mac;:on Ridge in northeastern Louisiana, some of the older 

terraces along the Red and Sabine river valleys, and certain older terraces in the 

southern part of the state ( Gagliano 1990; Gibson 1982; Hillman 1985; Servello 
1983; Webb 1948). 

The longitudinal basal fluting, heavy basal and lateral grinding, slightly 

0 

J 

A B C 

Figure I. Fluted lanceolate-shaped points from South Central Louisiana: A, the St. Landry Parish 

specimen ( I 6SLI 67) ;B, the St. Mary Parish specimen ( I 6SMyy79); andC, the Lafayette Parish specimen 
(16Ly68). Dashed lines indicate edge grinding. 

Thomas Anthony Marckese, Enviro-Archaeo, Inc., 1035 Dupuis Road, Breaux Bridge, LA 70517. 
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parallel or convex margins, and concave bases exhibited on these points are 
similar to Clovis points (Wormington 1957). In the non-hafted portions, all three 
points exhibit impact fractures, reworked areas, refashioned tips, and damaged 
lateral edges. In this respect, they have similar multipurpose reduction/rejuve­
nation tool trajectories as Clovis points from sites in the Southwest and west­
central Louisiana (Johnson 1991; Servello 1983). The Lafayette Parish specimen 
is made from blue Texas chert. The St. Landry and St. Mary Parish specimens are 
fashioned from local pebble chert and suggest local procurement of lithic 
resources. 

The St. Mary Parish specimen was found at the Cote Blanche Island Salt Dome 
in a talus beach deposit containing Pleistocene megafaunal remains. This deposit 
is the product of wave action that is presently undercutting the base of the salt 
dome. Notably, this point found at Cote Blanche Island Salt Dome is the only 
fluted lanceolate point discovered at any of Louisiana's salt domes that closely 
resembles Clovis points of the Southwest. This latter relationship and the other 
two fluted point finds confirm that Paleoindian bands utilized an area that ranges 
from central Texas to the edge of Lafayette-Mississippi Alluvial Valley, as well as 
the adjoining Gulf Coast of Louisiana. 
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The Texas Clovis Fluted Point Survey-1995 

David J Meltzer

Archaeology 

In the years since the Texas Clovis Fluted Point Survey (TCFPS) was originally 
published (Meltzer 1987), data have continued to accumulate (for a complete 
summary, see Meltzer and Bever 1996). The TCFPS now includes 402 points, 
nearly twice the number originally reported; Clovis points are presently known 
from 126 counties (up from 95). Most counties have fewer than two Clovis points, 
though a few (Crosby, Gaines, and Jefferson), have more than 10 (the Mcfaddin 
Beach site in Jefferson County has yielded 70 points; Turner and Tanner 1994). 
The average density of Clovis points statewide is just over 15 per 10,000 square 
miles, but the points are not uniformly distributed. They are especially infre­
quent in the Trans-Pecos region of west Texas, despite some extensive surveys, 
and are nearly absent from the Lower Plains, perhaps a result of geomorphic 
processes that have deeply buried Clovis-age surfaces and/ or poor-quality, highly 
saline water that discouraged Clovis occupation. Clovis points are more abundant 
on the High Plains (often occurring around freshwater sources), and along a 
crescent-shaped arc through central Texas that follows the Balcones Escarpment, 
along which high-quality chert and freshwater were readily available. 

The Clovis distribution does not correlate with the distribution of later 
Paleoindian remains (including Folsom), except at a very coarse spatial scale ( cf. 
Largent et al. 1991). This implies differences in land-use strategies over Paleoindian 
times, and is in keeping with other evidence (Meltzer 1993) that Clovis adapta­
tions may be quite different from those of the Paleoindians who followed. 

The majority of the points for which data are available were made of Edwards 
chert from central Texas (n = 93); a significant minority were fashioned of 
Alibates agatized dolomite and Tecovas jasper from the High Plains (n = 34). 
There are regional differences in raw material use: Edwards cherts are common 
throughout the state, but under-represented on the High Plains. Alibates and 
Tecovas tend to be less frequent east and off of the Plains, though stone from 
these same sources was routinely carried north (e.g., the Drake Cache in 
Colorado, Stanford and Jodry 1988). Such patterns, and the extreme scarcity of 
obsidian Clovis points in Texas (the closest outcrops of which were to the west), 
may indicate Clovis groups on the High Plains predominantly cycled north­
south, more so than east-west (Meltzer 1989). 

Texas Clovis fluted points average just over 6 cm in length, 2.75 cm in width, 
less than 0. 73 cm in thickness, and generally taper in plan and longitudinal 
section ( the thickest and widest portions of the points were on the blade beyond 
the haft). The points commonly were fluted once on each face, the flutes rarely 
extending beyond the haft area (marked by the extent of lateral grinding). They 
tend to have relatively shallow basal concavities. 

These averages, however, should not mask the variation about the mean in 
certain dimensions-notably length and thickness. In the TCFPS sample, varia-

David]. Meltzer, Department of Anthropology, Southern Methodist University, Dallas, TX 75275. 
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tion in these dimensions is clearly attributable to reworking and breakage, not to 
differences m raw materials or technological strategies (cf. Tankersley 1994). In 
contrast, values for basal width and flute thickness cluster tightly about the mean. 
That clustering implies a high degree of standardization in point manufacture, 
likely related to the demands of fitting the basal portions of the points into 
preexisting hafts (e.g., Judge 1973; Odell 1994). 

Most of the points in the TCFPS sample (n = 161) were complete or had 
incidental breaks that postdated their use-life (slightly broken corners, tips. etc.). 
Clovis preforms are extremely rare in the TCFPS sample (n = 2), which likely 
results from problems collectors may have recognizing early stage (possibly 
unfluted) forms and failures. 

The most common signs of use-life attrition in this sample of Clovis points were 
reworking (n = 56) and lateral snaps (n = 58), both of which mostly occurred 
while the points were still mounted in their hafts. The incidence of reworking was 
highest on the High Plains, where raw material was scarcest and where, perhaps 
not coincidentally, four of the six points with impact fractures were recovered. 
Reworked points on the High Plains also tended to be smaller than those in more 
stone-rich areas of the state (notably central Texas), suggesting points were 
jettisoned from the tool kit sooner when there was an ample supply of replace­
ment stone, and later when there was not. 

The TCFPS could not have been accomplished without the cooperation of scores of individuals; I thank 
them collectively here, and separately in the forthcoming paper (Meltzer and Bever 1996). This brief 
note benefited from the help of Michael R. Bever and Vance T. Holliday. 
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Piedra Museo Locality: 

A Special Place in the New World 

Laura Miotti 

Archaeology 

During the last decade archaeological investigations in the Patagonian Region 
have focused on regional archaeology, and most of them were about the 
relationship between the hunter-gatherers and the megamammals of the late 
Pleistocene. In other words, paleoenvironments, human colonization and mas­
sive extinctions and the role of technology in this peopling process are consid­
ered the key concepts in the interpretation of dispersal and consolidation of 
human territoriality. 

The aim of this paper is to present the archaeological results of our work at 
Piedra Museo locality (Santa Cruz province, Argentina) as evidence for the 
differential use of space by hunter-gatherer societies of the late Pleistocene as it 
relates to concepts of social network communication and landscape use. These 
investigations bring out reliable information about Pleistocene peopling and the 
need to formulate models of movement of people into regions such as Extra­
Andean Patagonia, which are apparently homogeneous in. terms of inhabitable 
areas and resources. Here, microenvironments suggest that in the past, as today, 
there were significant ecological differences. 

The spatial analysis (intra- and intersite) developed in our work in the central 
plateau of Santa Cruz province (Miotti 1989; 1990; 1992; 1993a), is connected to 
ethno-archaeological studies. It attempts to address the interrelationships be­
tween the mobility, ecology, economy, social and communication network, 
symbolism and decision-making of the hunter-gatherers that explored and 
colonized the Americas' Southern Cone. 

The principal archaeological investigation in the Central plateau since 1988 
has focused in Piedra Museo and nearby localities that have very different 
environmental conditions: central basins and shallow valleys. The sites contain 
archaeological contexts between 11,000 and 7,500 yr B.P. AEP-1 rockshelter of 
Piedra Museo Locality is the first site in Extra-Andean Patagonia Region (Argen­
tina) where fishtail projectile points were found in stratigraphic context. Like­
wise, this small rockshelter would have been a locus of primary procurement and 
dismemberment of big prey. 

In the AEP-1 rockshelter, and nearby workshops and quarries, we recovered 
fishtail projectile points (Figure 1), and unifacially worked scrapers and knives, 
some heat treated. Bipolar techniques are present in bone raw material. This 
early occupation was dated by AMS to 10,400 ± 80 yr 14C B.P .. (AA-8428). Two 
fragments of fishtail points were recorded at a depth of 1-1.20 m. The large 
fishtail point is made of a red chert and of this excellent raw material was obtained 
from quarry-workshop "17 de Enero," 6 km southeast of AEP-1. Another fishtail 

Laura Miotti, Division Arqueologia, Facultad de Ciencies Naturales, Museo de La Plata, Paseo del 
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Figure I. A) Fishtail projectile point of red chert; B) fishtail projectile point of rose chalcedony. 

37 

fragment is made of rose-colored chalcedony. The source of the latter has not 
been detected yet. 

The fauna! assemblage is very significant because it include remains of extinct 
megamammals and big flightless birds (cf. Rhea americana) that do not inhabit 
this region presently. The bones of one species of small extinct camelid, Lama 
(Vicugna) gracilis, could be identified through multivariate analysis (Miotti 
1993b), and three vertebrae, metapodials and phalanges of horse, Hippidion 

saldiasi, were identified by morphometrical analysis. 
Distributional, taphonomic and bone-modification analyses at the Piedra 

Museo locality suggest that the lower component of AEPl rockshelter was a locus 
of confined activities related to primary butchering of large mammals and large 
ostrich that were hunted in a nearby paleo-lagoon (50 m southeast). The 
surrounding landscape suggests that these rockshelters were excellent locations 
for ambushing, killing, and butchering such prey. There is only one similar locus 
of killing and butchering in the South Cone associated with fishtail projectile 
points-Tagua-Tagua in central Chile (Lautaro Nunez, pers. comm. 1993). Also, 
it could be related to Nivel 11 and initial Toldense components of Los Toldos and 
El Ceibo localities, although these sites don't have fishtail points, and the 
radiocarbon date is earlier (Cardich et al. 1987). They seem to have similar lithic 
technology in all the other artifacts; likewise, extinct species of megammamals 
were associated in both contexts. The relationship with nearby and contempora­
neous sites allows us to suggest that the procurement of raw materials was done 
within 6 to 10 km. 

At 0.70 m above the oldest archaeological component of AEP-1, evidence for 
a later occupation was recovered, including lithic artifacts associated with 
remains of modern fauna (see Miotti 1993a). This occupation was radiocarbon 
dated in 7,670 ± 110 yr B.P. (LATYR). The lithic technology is similar to that of 
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Fell III, late Toldense at Los Toldos and La Martita Caves, and Regional level Rio 
Pinturas II-all assigned to early Holocene (Miotti, 1989). 

MIOTTI 

At this time I think that the social landscape of the region was changing and 
that the relationship between groups of colonizer was maintained by alliances 
and trade. Items such as spear points and shells are likely candidates for trade 
among foragers because they can function to mark territoriality. The mobility of 
groups is as high as at the end of the Pleistocene. 
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An Early Holocene Hand-dug Water Well 

in the Tehuacan Valley of Puebla, Mexico 

James A. Neely, S. Christopher Caran, Barbara M. Winsborough, 

Francisca Ramirez Sorensen, and Salvatore Valastro, Jr. 

A hand-dug water well of apparent great antiquity was discovered in San Marcos 
Necoxtla (a village located about 7 km south-southeast of the city of Tehuacan) 
in 1993. The cross-section of the filled well was exposed in an east-facing vertical 
earthen wall cut above a flowing water-supply canal. Exposed deposits include a 
complex, 10-m-thick sequence of bedded, calcareous, palustrine (marsh) depos-
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its, with several organic-rich strata, capped with travertine from a Prehistoric 
canal. The corrected radiocarbon age of the lowest of these strata, 1.3 m above the 
base of the exposed section, is 14,960 ± 170 yr B.P. or cal. 15,927 B.C. (TX-7915). 
The well-preserved molar of an extinct camel, Camelops sp., was found 0.5 m 
higher in the section. This tooth was complete and showed no evidence of 
transport damage or adhering exotic sediment. Still higher, 3.4 m above the base 
of the section, is the lower contact of a bed containing numerous cobbles of chert, 
many of which had been worked for use as clearly recognizable, but nondiagnostic, 
scraping and chopping tools. A second radiocarbon sample collected from 
organic-rich laminae near the top of the bed containing the worked chert, 5.2 m 
above the base, yielded a corrected age of 8,709 ± 79 B.P. or cal. 7,829 B.C. (TX-
7916). The age span indicated by the two radiocarbon samples is consistent with 
the known age of Camelops. 

Bedding throughout the lower 5.4 m of the section was essentially regular, and 
interrupted at a few points by minor erosion surfaces. Above this stratum, the 
bedding sequence changes abruptly. From the top of this bed a steep, sharply 
defined, northward-dipping boundary cuts downward across all subjacent strata. 
These strata truncate laterally against the boundary, which forms the southern 
edge of a broadly U-shaped depression. The depression is more than 5 m deep 
and 10 m wide at the top, and is entirely filled with chert flakes, boulder-size 
blocks of tufa (porous travertine), and fragments of at least five diagnostic late­
Paleoindian/ early-Archaic projectile points (three Hidalgo and two Nogales 
types; see MacNeish, et. al 1967:60-61). There is no laminated sediment within 
the fill. Additional palustrine sediment with abundant aquatic snail shells and 
impressions of reeds overlies the fill and surrounding strata. A narrow canal was 
excavated into this bed immediately above the fill. A bed of travertine containing 
ceramic sherds dating to the Formative, Classic, and Post-Classic periods caps the 
entire section and occludes the canal. The section was partly exposed by the 
construction of a small aqueduct at this site during the Colonial Period. An 
existing water-supply canal for the community of San Marcos Necoxtla cuts 
through the entire section. 

The broadly U-shaped depression filled with cultural material appears to have 
been a large hand-dug well. Stratigraphic, sedimentary, and micropaleontologic 
( diatom) data indicate that the beds through which the well was excavated consist 
of sediment deposited in a shallow-water marsh or pond. Yet there is no water-laid 
sediment within the depression, indicating that the water-table had dropped 
approximately 5 m and did not rise until the depression was essentially full. 
Probable ages of the diagnostic artifacts within the fill range from �bout 9,000 to 
6,000 B.P. or c. 7,000 to 4,000B.C., which are compatible with the c. 8,709 ± 79 B.P. 
or cal. 7,829 B.C. radiocarbon age of the last bed deposited at the site prior to the 
formation of the depression. Thus, the existing evidence shows that the depres­
sion came into being shortly after c. 8.709 B.P. (c. 7,829 B.C.), the age of the 
organic carbon in the sediment rimming the depression. These data indicate this 
to be one of the oldest, if not the oldest, chronometrically dated water-manage­
ment features reported in the New World. 

Although limited, data now available provide the basis for some preliminary 
interpretations. The water level appears to have declined abruptly and the 
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flake scars on the remaining portion of the dorsal surface. Damage along the 
working edge of the implement is indicative of hard use, and a bulb of percussion 
is observed on the ventral face in immediate proximity to the edge damage. 
Figure 1 b cannot be defined as a tool, but is certainly the result of cultural 
behavior. The dorsal face of this item has multiple flake scars, but it is not clear 
if the piece is a broken tool fragment or merely a by-product of tool maintenance. 
Broken facies occur on both ends thereby hindering more detailed interpreta­
tion. The raw-material sources of these implements are local chert cobbles from 
glacial till. 

A 0 

B 

2 
cm 

Figure I. Lithicimplementsfrom the 

Schaefer mammoth site (47KN252). 

(A) bi face fragment, (B) broken flake. 

The association of chipped stone with the Schaefer mammoth, in consort with 
the bone-pile configuration and bone modification dispel any notions that the 
site reflects other than Paleoindian involvement. The demonstration of just 
whose culture this represents, however, remains elusive. Four years of biased and 
systematic survey in Kenosha and Racine Counties, Wisconsin, including exhaus­
tive investigation of public and private collections has failed to yield any evidence 
of Clovis or Clovis-like material culture (Joyce and Joyce 1993; Overstreet 1993b, 
1994). Chesrow Complex (Overstreet 1993a) sites, though, are numerous. More 
than 20 components are identified, and three excavated sites have yielded 
undisturbed subsurface contexts. At the Chesrow site a heat-treating oven was 
defined, and at the Lucas site a habitation floor with chipped stone tools and 
calcined bone was encountered ( Overstreet 1993a, 1994). 

Chesrow Complex sites occur on the lake plain of Glacial Lake Chicago and its 
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associated Glenwood, Calumet, and Toleston (Algonquin) strands. Sites also are 
clustered on the flanks of postglacial lake basins which occur on the Valparaiso, 
Tinley, and Lake Border moraine systems (Hansel et al. 1985; Schneider 1983). 
It is in these latter contexts that mammoth and mastodon kill/scavenge sites 
occur. Mammoth and mastodon remains from the Schaefer (47KN252), Fenske 
(47KN240), Hebior (47KN265), Mud Lake (47KN246), and Oakes (47RA209) 
sites all bear butchering marks. From this we project three propositions testable 
by ongoing research: (1) exploitation of both mammoth and mastodon was a 
significant subsistence pursuit for Chesrow Complex peoples; (2) the remains 

may reflect scavenging and/or kill sites; and (3) predator/prey activities may 

have had a significant role in the extinction of mammoth and mastodon in the 
southwestern Lake Michigan basin region. Proposition 1, if correct, provides a 
means of assessing Chesrow Complex chronology. Bone collagen from the 
Schaefer mammoth yields an assay of 10,960 ± 100 yr B.P. (Beta-62822). This 
chronology would place the Chesrow Complex contemporaneous with late­
Clovis manifestations (Haynes 1991, Stanford 1991). Regional site distributions 
(Overstreet 1994) indicate that in the southwestern Lake Michigan basin Clovis­
related sites are clustered on landscapes associated with the Green Bay Lobe while 

Chesrow Complex sites occur on landscapes associated with the Lake Michigan 

lobe. 

OVERSTREET ET AL. 
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Paleoindian Manifestations in the Spring Creek 

Drainage, Genesee County, New York. 

Kevin P. Smith 
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In 1991, the Buffalo Museum of Science initiated a program of surface surveys to 
examine changing patterns of prehistoric land use in western New York. The 
program's first phase has focused on the drainage of Spring Creek, a small 
tributary of the Genesee River in eastern Genesee County, NY. 

Spring Creek traverses a landscape characterized by Wisconsinan-age ground 
and recessional moraines, drumlin fields, and eskers. Relict strandlines and 
basins of late-Pleistocene lakes and ponds, now occupied by wetlands in various 
stages of succession, are the area's most significant hydrological and ecological 
features. Investigations at the Hiscock Site, which occupies one such basin in the 
southeastern portion of the study area, have documented the local co�occurrence 
of late-Pleistocene floral and fauna] remains with early-Paleoindian cultural 
materials (Gramly 1988; Laub 1990, 1994; Laub et al. 1988; Miller 1988; 
Steadman 1988). 

As 90% of the Spring Creek drainage is cultivated, an intensive pedestrian 
survey approach was adopted: in each surveyed area, we walked transects at 3-m 
intervals, instrumentally recorded the locations of all recovered artifacts and 
debitage, and generated isopach maps relating surface artifact density to modern 
and relict landforms. Coherent and isolated artifact clusters, as well as high­
density artifact peaks within extensive, low-density ( < 3 artifacts/ 100 m2), drain­
age-associated lithic scatters were defined as potentially separable sites, to which 
components were assigned on the basis of recovered diagnostics. All sites were 
revisited periodically to confirm their extent and age. Several sites were indepen­
dently examined in 1990 during CRM investigations (Weir et al. 1992) and in 
1991 and 1992 as part of the Hiscock site investigations. To date, more than 70 
prehistoric components have been documented within a contiguous block 
covering only 2 km2

• Four loci (CF2: 1, CF3: 8, LB2: 1 and HK 2) produced 
evidence of Paleoindian activity.

Site CF2: 1 occupies a low knoll overlooking an extensive wetland, in which 
wood from basal fluvial deposits overlying lacustrine sediments dates to 
10,870 ± 120 yr B.P. (Beta-47576, Weir et al. 1992). CF2:l is a small site (ca. 800 
m2) with a limited assemblage that consists of one notched and spurred trianguloid 
endscraper (Figure IA), one thermally damaged graver, one backed biface 
(Figure 1B), one utilized channel flake with a heavily ground nipple-like striking 
platform, one thermally damaged core and two flake fragments. The proximal 
segment of a large alternately beveled bi face (Figure 1 C, Ellis and Deller 1988), 
recovered 120 m downslope at the edge of the wetland, may also relate to this 
component. 

A small multicomponent lithic scatter (CF3:8), located 0.375 km across Spring 

Kevin P. Smith, Division of Anthropology, Buffalo Museum of Science, 1020 Humboldt Parkway, 

Buffalo, NY 14211-1293. 
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Figure I. Selected Paleoindian artifacts from the Spring Creek drainage. (A) notched and spurred 

trianguloid endscraper [BMS C29614.003] from site CF2: 1, (B) backed biface [BMS C29614.140] from 

site CF2:l, (C) large alternately beveled biface [BMS C29647.014], near site CF2:l, (D) Barnes point 

midsection [BMS C29882.00 I] from site LB2: I. 

Creek from CF2:l yielded a broad (4 cm) medial biface fragment with flute 
terminations on both faces. The breadth and thickness of the fragment recall the 
largest fluted bifaces from the Lamb site (Gramly 1988). Other diagnostics from 
the site, however, document mid-Holocene occupations. 

A fluted-point medial fragment (Figure lD) was recovered from LB2:l, an 
isolated find-spot 0.85 km from CF3:8 and 0.5 km from the Hiscock site. The 
point fragment is relatively narrow, with a high width/thickness ratio (3.06:1) 
and a single flute scar extending nearly to the tip on one face. On the opposite 
face, parallel-collateral thinning flakes originate from opposite margins to meet 
at the point's midline; fluting, if originally present, terminated proximally to the 
break. Marginal pressure retouch is present on both lateral edges. The apparent 
length of the single flute, the fragment's width/thickness ratio and the approach 
to facial preparation suggest attribution to the Barnes type (Deller and Ellis 
1992). 

HK2 is a small lithic scatter ( ca. 800 m2) on a low ridge near the Hiscock basin. 
One large combination end- and sidescraper (Deller and Ellis 1992), one medio­
lateral fragment of a probable fluted point with a heavily ground lateral edge, and 
17 biface-thinning flakes complete the assemblage. Attribution to the Paleoindian 
period is tentative and is based on morphological features of the scraper and the 
biface fragment, on the site's setting, and on its proximity to the Paleoindian 

component in the Hiscock basin. 
High-quality Onondaga chert is accessible at outcrop sources less than 10 km 

from the survey area and was the only lithic material recovered from these sites. 
Fluted points from the Hiscock site and probably CF3:8 conform to the Gainey 
type, while material from two loci (CF2:l and LB2:l) suggest affiliation with 
Parkhill complex assemblages (Deller and Ellis 1988, 1992). Paleoindian loci in 
the Spring Creek drainage are neither extensive nor unusually dense, but their 
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distribution suggests that a potentially significant Gainey and Parkhill complex
presence remains to be documented between the basins of postglacial lakes
Tonawanda and Tckagowageh (Muller and Calkin 1988), in close proximity to 
the Hiscock site. 
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The Kilmer Site: a Paleoindian Site 

in the Allegheny Plateau 

Archaeology 

Kenneth B. Tankersley, john D. Holland, and Royce L. Kilmer 

Kilmer is a multicomponent Paleoindian site located in Steuben County, New 
York. Physiographically, this area is known as the Allegheny Plateau, a dissected 
highland with wide, flat valley floors, sharply contrasted by steep-walled uplands 
and truncated ridge spurs (Van Diver 1992). Local relief exceeds 350 m (> 1,100 
ft). While a number of Paleoindian sites have been reported from the Erie­
Ontario Plain of western New York (e.g., Calkin and Miller 1977; Gramly 1988; 
Laub et al. 1988; Tankersley 1994; Vanderlaan 1986), Kilmer is the first docu­
mented Paleoindian site in the Allegheny Plateau of New York state. 

The Kilmer site overlooks the confluence of Purdy, Bennetts, and Colonel Bills 
creeks with the Canisteo River. It is situated immediately below a spring that 
discharges onto a gently sloping bedrock bench at the base of a 300-m-high valley 
wall. This landform was probably selected for short-term habitation because of its 
proximity to the spring head, confluence overlook, and sheltered position. 

One of the most engaging aspects of the Kilmer site is that three successive 
Paleoindian cultural complexes are present: Clovis/Gainey; Parkhill; and 
Holcombe/Hi-Lo (after Deller and Ellis 1988, 1992a, 1992b). Each of these 
Paleoindian complexes is represented by stylistically distinct bifacial chipped­
stone artifacts (Figure 1): four Clovis/Gainey points, two manufactured from 
Normanskill chert, one from Flint Ridge chert, and one possibly from Gun Flint 
Jasper (early Paleoindian); a Barnes point manufactured Onondaga chert 
(middle Paleoindian); a Holcombe point manufactured from Normanskill 
chert, and two Hi-Lo points manufactured from Onondaga chert (late 
Paleoindian). 

Other Paleoindian artifacts recovered from the site include 10 Onondaga 
chert fluted-point preforms, a non-local chalcedony biface fragment, Normans kill 
and Onondaga chert side scrapers, 2 Onondaga chert endscrapers, an Onondaga 
chert graver, and 2 Flint Ridge chert bifacial thinning flakes. Even if we assume 
that Paleoindians obtained Onondaga chert from local secondary deposits, more 
than half of the Paleoindian artifact assemblage is manufactured from stone 
sources located more than 500 km away (Wray 1948). 

Geographically, the Paleoindian components are sequentially spaced relative 
to the spring. For example, the Clovis/Gainey component occurs nearest the 
spring head and the Holcombe/Hi-Lo the furthest. In addition to chipped-stone 
artifacts, organic stains and hearth features are exposed in the plow zone of the 
site. The Kilmer site has significant potential to provide new information on 
Paleoindian land-use and subsistence patterns in the Allegheny Plateau region. 

Kenneth B. Tankersley, Department of Anthropology, State University of New York, Brockport, NY14420. 

John D. Holland, Anthropology Division, Buffalo Museum of Science, Buffalo, NY 14211. 

Royce L. Kilmer, New York State Archaeological Association, Buffalo Museum of Science, Buffalo, NY 
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Figure I. Early Paleoindian artifacts recovered from the Kilmer site: (A-G) fluted projectile points; (K, 

H, I, J, M, N, 0) fluted-point preforms; (L) sidescraper; (P, Q) endscrapers; (R) graver. 

This work was made possible by a Scholarly Incentive Grant from SUNY-Brockport. The help of Marc 

Hess, Kevin Smith, and Jenny Tankersley was greatly appreciated. 
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CURRENT RESEARCH IN THE PLEISTOCENE 

Physical Anthropology 

Problems in Determining Continuity and 

Discontinuity in North American Native 

Populations: a Case Study 

Roberta L. Hall 

Vol. 12, 1995 

Anthropologists interested in determining migration history and continuity and 
discontinuity in cultures tend to focus on languages and biological features of 
descendant populations. Special problems that occur when this methodology is 
applied to North American populations include the fact that a minimum of 150 

years of intensive acculturation into the English language has occurred every­
where in North America as well as intermarriage with people from Europe, but 

even if the project had begun before European populations arrived in North 
America the problems would have been immense. 

The magnitude of the task is comparable to the current interest in reconstruct­
ing Inda-European migrations, also studied primarily by means of language and 
genetics (Barbujani et al. 1995; Bower 1995; Mallory 1989). The time frame 
assumed for the In do-European spread is less than that of the post-Clovis North 

American expansion; there may be fewer distinct In do-European languages than 

there are North American families of languages; and there is a long history of 

written language in Europe. Even so, many disagreements about Indo-European 

origins exist. The inescapable inference is that difficulties with reconstructing 
migrations and settlements in North America are likely to be even greater than 
for Indo-Europeans. 

Rather than considering the earliest North American populations, this paper 

gives a case study of an Indian population that has its origins in people 

representing two very distinct language families. Well known through 

ethnohistoric, cultural, and biological data, this case provides a scenario for 

processes that may have occurred many times during the ten or twenty thousands 
of years of Native American occupation of North America. Drawing upon 

reconstructed cultural history and biological data, it illustrates the complex 
issues related to determination of continuity and discontinuity in the archaeo­

logical record. 

Roberta L. Hall, Department of Anthropology, Oregon State University, Corvallis, Oregon 97331. 
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The Coquille Indian Tribe of southwestern Oregon consists of descendants of 
people whose ancestors lived in villages along what is now known as the Coquille 
River. In the 1850s, at the time of major Euro-American intrusion and conflict, 
villages of primarily Athapaskan-speaking Upper Coquille people resided near 
villages of primarily Penutian-speaking people. Athapaskan is considered a 
member of the Na-Dene language phylum, and Penutian is in the larger and 
more diverse Amerindian phylum. Physical anthropologists agree that speakers 
of Amerindian preceded Na-Dene populations in colonizing the Americas 
though they do not agree on precise dates (Szathmary 1993). The Athapaskan 
language has provided something of a marker for a hypothesized migration of 
people from the North into southern Oregon, northern California, and the 
Southwest. The migration is believed to have occurred no later than A.D. 1300 or 
perhaps a few centuries earlier (Moratto 1984). Because the Athapaskan and 
Penutian languages were so distinct, anthropologists and historians studying 
native cultures of southern Oregon have tended to categorize each geographical 
area as culturally Penutian or Athapaskan. They do so even though Athapaskan­
speaking migrants adopted some technologies and social forms from their new 
neighbors. Culture-trait studies (Barnett 1937) show that a gradation existed 
among the groups of the southern Oregon coast; no sharp border between 
"Athapaskan" and "Penutian" populations existed either in technological items 
or in social practices. In addition, genealogies, ethnohistoric documents, and 
ethnographic data show that in pre-contact times marriages occurred regularly 
between members of these villages (Hall 1992); elders of the Coquille tribe 
(Wasson 1988) indicate that grandmothers, particularly, were fluent in several 
languages-they had to be, since they often crossed a language barrier at the time 
of their marriage. The dominant paradigm verges on being one of "cultural 
purity," an approach I have referred to as an "anthropological myth" (Hall 1984). 

Biological studies support cultural studies that show population amalgam­
ation. In the 1890s Franz Boas organized a massive anthropometric survey of 
North American populations, a data set that recently has been computerized 
(Boas 189l;Jantz et al. 1992). After sorting individuals into local populations and 
examining the data for evidence of geographical adaptations to particular 
climates, we found (Hall and Hall 1995) that populations of the far north tend 
to have longer, narrower noses as a climatic adaptation; this trait compares with 
generally shorter, wider noses found in southern areas. The Athapaskan-speak­
ing Tututni sample of the southern Oregon coast matches Boas's northern­
Athapaskan samples for this attribute, but the Coquille sample is intermediate 
between Penutian-speaking samples from southern Oregon and that of the 
Tututni. The Boas studies of living peoples are particularly important because 
individuals were able to self-identify by tribe and language family; in archaeologi­
cal recovery-either of skeletal materials or of artifacts-categorization of a site 
either as Penutian or as Athapaskan is problematic if the site is less than 1,000 
years old. 

Two other types of biological analysis-skeletal studies and genetic analysis 
from archaeological remains or living descendants-may eventually provide 
additional insights. Tasa's study (1995) of a skeletal marker of northern 
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Athapaskans, the three-rooted mandibular molar, however, has so far not shown 
linkage between southern Oregon and northern populations. This could mean 
that the skeletal population studied was not genealogically descendant from 
northern Athapaskans, even though the sample was from a geographic area 
considered to be Athapaskan; it could indicate a population representing a 
biologically integrated village; or it could reflect the necessarily nonrandom 
nature of any archaeologically salvaged skeletal population. My point here is to 
illustrate that even when anthropologists are dealing with issues in the recent past, 

and even when the cultural identities of populations have a solid basis in 
observation and research, there may be anomalous outcomes. This points to 
problems inherent in a paradigm that specifies that sites within a particular area 
must be categorized as one culture or another. 

What appears to have happened in southern Oregon is that over a period of 
approximately 500 years-from A.D. 1300 to 1800-the lines between one 
linguistically determined culture and another were blurred in terms of technolo­
gies, cultural patterns, and biological features. While it is possible that in some 
other areas in the country changes occurred more slowly than on Oregon's 
southwest coast, it is reasonable to assume that the same processes have occurred 
elsewhere in North America over the past 10,000 years. This case study suggests 
that the likelihood of accurately determining continuity or discontinuity­
particularly in the absence oflinguistic records, but even when they are present­
must be challenged, even if technological replacements occur. Secondly, the 
likelihood that any cultural or linguistic discontinuities did not involve some 
biological integration of populations is abysmally small. 

In summary, this paper challenges premises of the paradigm that accepts the 
concepts of cultural and biological continuity and discontinuity as mutually 
exclusive categories that can be determined empirically. 
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Northeast China Fossil Human Localities and 

Reconstruction of Regional Environmental 

Conditions During the Middle and Late Pleistocene 

Zuo Qy,an and Wang Hai Yian 

Within the past few decades as many as 20 archaeological sites have been 
discovered in northeast China (north of38 N and east ofl 18 E). Thirteen of these 
sites contain human remains of middle- and upper-Pleistocene age (Table 1), 
and these serve as documentation for the environmental conditions which 
humans had adapted to in this part of Asia. 

Two localities are associated with the middle Pleistocene or earliest part of the 
last Pleistocene. Miaochoushan Man, dated to approximately 300,000 yr B.P., is 
associated with Buballus sp. (water buffalo), Cervus unicolor Kerr (deer/ elk), 
Macaca robustus Yong (macaque), and Pipistrelus sp. (pipistrelle bat) among 
others. These taxa, their descendants still living in tropical and subtropical zones, 
are associated with warm weather and wet conditions. Floral remains recovered 
from this locality include remains of Larix (Larch) Quercus (oak) and other 
deciduous trees, and broad-leaf plants. 

Jinniushan Man, whose cranial remains suggest an early Homo sapiens affilia­
tion, is associated with the early late Pleistocene. Environmental indicators 
suggest a continuation of warm conditions during this time. 

The climate in northeast China grew colder and drier in the late Pleistocene 
with the developing glacial conditions in the Arctic. During this generally cold 
period, three undulations in climate occurred. It was dry and cold during the 
early and late periods of the late Pleistocene, but warm and humid during the 
middle part of the late Pleistocene. These varying conditions led to different 
animal and plant fossil assemblages in different places and different periods in 
Northeast China. 

Exemplary of the cold conditions of the early part of the late Pleistocene are 

Zuo Quan, Museum of Changchun Geologic College, P.O. Box 203, Bldg. 85, Bethune University of 
Medical Sciences, Yihe Lane, Chaoyang District, Changchun 130021 P.R. China 
Wang Hai Yian, The First Clinical Teaching Hospital, Bethune University of Medical Sciences, 
Changchun, China 
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Table I. Middle- and late-Pleistocene fossil human localities of northeast China. 

Table 1 A Middle-Pleistocene geological age 

Cultural age 
_si_

te __ _ 
Early Paleolithic Jinniushan 

Human fossils 

Skull, long bones 

Assorted bones 

Miaohoushan Mandibular molar 

teeth 

Table 1 B Late-Pleistocene geological age 

Cultural age Site ---
Late Paleolithic Dabushu 

Qingshantou 

Qianyang 

Xuetian 

Harbin 

Antu 

Yushu 

Eastern Cave 

Jianping 

Xiaogushan 

Middle Paleolithic Pigeon Cave 

Human fossils 

Capitate, frontal, 
mandible 

Femur 

Capitate, mandible, 
incisor teeth 

Parietal, tibia 

Parietal 

Premolar tooth 

Parietal, tibia 

2 pariet pieces, radius 

Humerus shaft 

Femur, teeth 

Parietal, patella, 
molar teeth 

Culture Age Longitude & latitude 

Jinniushan 270,0007 40° 34' N/120° 30' E 

280,000 

Miaohoushan A 247,000 41° 14' 9" N/124° 7' 50" E 

Culture Age Longitude & latitude 

Dabushu 10,000 44° 44' N/123' 40' E 

10,940 47' 17' 13" N/124' 18' 20" E 

Qianyang 18,600 39' 35' 5" N/124' E 

Xuetian 20,000 44° 47' 30" N/127' 33' E 

Yanjia 20,000 45' 45' 30" N/126° 18' 30" E 

Antu 26,500 43' 5' 17" N/128' 55' 35" E 

Zhoujia 26,700 44° 43' 55" N/126' 21' E 

Miaohoushan B 28,040 41' 14• 18" N/124' r so· E 
±680 

Relative 41° 25'N/119' 4l'E 

Xiaogushan 40,000 40' 34' 53" N/122' 58' 30" E 

Pigeon Lake 100,000 41' 34' N/120' 30' E 

the fauna! remains found in and around Pigeon-Cave, dated at greater than 

100,000 yr B.P. The animals are grassland-adapted grazers, and the temperature 

is inferred to have been cold and dry. 

Between 50,000 and 30,000 yrB.P., cold conditions were over. At the Xiaogushan 
locality, a Mammuthus-Coelodonta (mammoth/woolly rhinoceros) fauna existed, 
and here, conditions are inferred to have been almost as they are today, perhaps 

a little more humid. Grassland and sparse forests may have been the natural 
environments then. 

The second cold period fell onto the large area of northeast China from 30,000 

to 10,000 yr B.P., the coldest time of the Quaternary and northeast China. A 

succession of sites have been discovered which are associated with this period and 

which contain human remains: Eastern-Cave Man, Qianyang Man, Antu Man, 

Yushu Man, Harbin Man and Qingshantou Man sites. Typically associated with 
these sites is the Mammuthus-Coelodontafauna. Spore and pollen remains indicate 
that the environments were basically made up of pelophyte grasslands and dark 

coniferous forests, with the average annual temperature possibly being ten 

degrees cooler than today. Eastern-cave Man and Qianyang Man are in the 

southern part of Northeast China, and therefore their climate may not have been 
as cold as areas to the north. 

Throughout the later Pleistocene, the global climate changed frequently and 
this led to the frequent advancing and retreating of the sea levels. The climate in 
northeast China, reflecting these global changes, developed a pattern of cold dry 

climate, to a mild cool and humid climate, and a return to a cold dry climate. Ice-
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edge vegetation communities were scattered over large areas and formed the 
plant community supporting the Mammuthus-Coelodonta fauna. These plant and 
animal communities in turn provided the favorable conditions for the late­
Pleistocene humans in northeast China. 

Summary 

Based upon a review of the middle- and late-Pleistocene sites of northeast China 
containing fossil human remains, the following points can be made: 

1. Comparatively, the human fossils in northeast China are widely dispersed
and abundant (Table 1). These sites document that humans were living in 
the broad area of northeast China since the early Pleistocene. Due to the
impact of the global glacial events in the late Pleistocene, there were two
times when "continental bridges" developed inshore, which could have
provided convenient routes of migration and distribution for the people of
northeast China. Northeast China may very possibly be the passageway
through which ancient peoples and their cultures spread to northeast Asia,
based upon the analysis of the relationships between the middle- and late­
Paleolithic cultures in northeast China and surrounding areas.

2. Four climatic stages can be documented for the late middle and late
Pleistocene: warm and humid, cold and dry, cool and humid, and cold and
dry. Plant communities changed with the changing climatic conditions:
forest, forest-grassland, dry-grassland and sparse grassland, and forest
grassland. Human inhabitants in northeast China survived throughout the
above climatic and biotic environmental changes, creating the middle- and
late-Paleolithic cultures of the region.

3. Judging from the cultural remains and the marks on the surface of animal
fossils and the bone products that were recovered in association with human
fossils, some types of animals were the intentional prey of the ancient
people in northeast China throughout the early, middle and late periods of
the Pleistocene. The existence of these animals enriched the lives and 
cultures of the ancient people.

This article was checked by Pengjiang, Professor in Jilin Province, Institute of Archaeology Changchun, 

China. Thanks to Professor Peng Jiang. 
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Raw Material Selection Patterns among Paleoindian 

Tools from the Black Rock Desert, Nevada 

Daniel S. Amick 

The Black Rock Desert of northwestern Nevada has long been recognized for its 
prolific record of Paleoindian occupations (Clewlow 1968). Unfortunately, this 
record was largely erased and altered by private artifact collectors during the 
1950s-70s. Recent efforts have been made to reconstruct the archaeological 
record of Paleoindian occupations in the Black Rock Desert from the documenta­
tion of private collections in conjunction with some field testing. This study is only 
beginning, but intriguing patterns are already emerging. Patterns of toolstone use 
among 275 artifacts associated with late-Pleistocene/early-Holocene occupations 
on the playa floor in the east arm of the Black Rock are discussed in this paper. 
The majority of these artifacts are concentrated in a 20-km2 area associated with 
ancient delta and stream deposits of the ancestral Quinn River as it flowed into 
the Black Rock arm of Pluvial Lake Lahontan. 

The sample assemblage consists of 81 projectile points of the Western Stemmed 
Tradition (Bryan 1980), 87 Great Basin Concave Base points (Pendleton 1979), 
and 109 crescents (Tadlock 1968). Two primary categories of toolstone are 
represented: microcrystalline quartz (chert and chalcedony) and obsidian. 
Abundant sources of chert and chalcedony, which correspond to the Black Rock 
artifact materials, are found in the alluvial fans and eroded hill slopes on the 
margins of the playa. These sources lie 5-30 km from the artifact concentration. 
In contrast, the nearest obsidian sources (pebbles and cobbles) lie about 50-70 
km away near Mt. Majuba to the southeast and the High Rock country to the 
northwest. Hence, in the Black Rock Desert, chert and chalcedony are consid­
ered locally available while obsidian is non-local. 

These data provide a useful test of the hypothesis proposed by Beck and Jones 
(1990:286-287) regarding Paleoindian toolstone selection in the Great Basin. 
Their hypothesis suggests a strong functional preference for microcrystalline 
quartz (regardless of source distance) among crescents, while lithic preference 
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in projectile point manufacture is nonselective. A meaningful implication of this 
hypothesis is that projectile points should be made from local materials with little 
regard for the mechanical properties of the stone. 

Crescents from the Black Rock Desert conform to the predictions of Beck and 
Jones (1990) with 89% (n = 94) made of chert/chalcedony and 11 % (n = 12) of 
obsidian. Great Basin Concave Base points exhibit 34% (n = 30) made of chert/ 
chalcedony and 66% (n = 57) of obsidian. Western Stemmed points are 1 % 
(n = 1) chert/chalcedony and 99% (n = 81) obsidian. Chi-square tests demon­
strate statistically significant differences at the 99% confidence level for all 
subsets and combinations of these data. A strong preference for (local) cherts 
and chalcedonies'characterizes the crescents, while the projectile points (espe­
cially Western Stemmed) exhibit equally strong preference for (nonlocal) 
obsidian. 

Raw-material selection patterns among 86 Western Stemmed points from 
southern Nevada (Amick 1993) provide a useful alternative viewpoint. Lithic 
resources are abundant and diverse in this region and include obsidian, micro­
crystalline quartz, opal, and welded tuff. The majority of points (n = 76) are made 
from local obsidians, but nonlocal (more than 200 km away) sources are also 
represented. Thus, these large assemblages of Western Stemmed points from the 
Black Rock Desert and southern Nevada assemblages exhibit similar reliance on 
obsidian despite different lithic-resource structures. 

Abundant sources of microcrystalline quartz are locally available in the Black 
Rock Desert, yet Western Stemmed point technology appears highly selective for 
obsidian despite much greater source distances. This evidence suggests Western 
Stemmed point technology is clearly responsive to the mechanical properties of 
different stones with strong selection for obsidian, which is characterized by 
extremely sharp cutting edges and superior workability. The evidence that basalt 
characterizes Western Stemmed point technology in some regions (e.g., Beck 
and Jones 1990; Tuohy 1970) is notable because the mechanical properties of 
basalt provide an effective complement to obsidian. Basalt is more difficult to 
flake but usually produces sharp edges, although not as sharp as obsidian. In 
contrast to these two brittle materials, stone tools made of microcrystalline quartz 
are characterized primarily by exceptionally durable edges. 

These results appear to contradict the hypothesis that toolstone selection 
among Great Basin Paleoindian projectile points is nonselective. This investiga­
tion suggests Western Stemmed point technology is generally selective for 
materials that produce sharp rather than durable edges. This pattern is contrary 
to the toolstone-selection criteria used for crescent manufacture. 
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Obsidian Hydration Dating of Early-Holocene 

Assemblages in the Mojave Desert 

Mark E. Basgall 

It has proven difficult to obtain reliable radiometric dates on early- and middle­

Holocene archaeological components across much of the Desert West. Many are 
surface or near-surface phenomena, and even buried deposits in open-air 
contexts typically harbor few organics of uncertain origin. The problem is well 
illustrated at Fort Irwin, north-central Mojave Desert, where more than a decade 

of concerted study involving major excavations at numerous sites has garnered 
only a handful of early radiocarbon dates. Any systematic dating program for 
these assemblages will, therefore, require use of alternative methods, among the 
more promising being the obsidian hydration technique. This paper reports on 
hundreds of hydration measurements from the northern Mojave Desert in an 
effort to corroborate relative occupational spans for several sites, and segregate 
assemblages containing shouldered, indented-base (cf. Pinto), Great Basin 
Stemmed (Stemmed [cf. Lake Mohave, Silver Lake]), and Great Basin Concave­

base (cf. fluted) point forms within the region. The first form has generally been 
treated as a mid-Holocene marker, the last two groups as terminal-Pleistocene/ 
early-Holocene artifacts ( e.g., Hester 1973; Warren 1967; Willig and Aikens 
1988). Recently, however, some researchers have argued that Pinto points date 
significantly earlier, Jenkins ( 1987) suggesting an appearance ca. 8,400 yr B.P. 
and Schroth (1994) an age of at least 10,000 years. This "earlier than you think" 
position has one of two implications: either Stemmed forms date substantially 
older than usually held (cf. Bryan 1988), extending well into the Pleistocene, or 
Stemmed and Pinto morphologies overlap for much of their history. 

Hydration profiles for Coso obsidian artifacts from eight early- to middle­
Holocene components in the northern Mojave Desert are summarized in Table 
I; seven locations are at Fort Irwin and one is the Stahl site at Little Lake. Mean 
measurements of these samples range from 11.6 to 15.7 microns; by contrast, 
means for Gypsum period (ca. 4,000-1,500 yrB.P.) components containing Elko, 
Gypsum, and Humboldt series points are 6.0-8.1 microns (Basgall 1993a; 
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Gilreath et al. 1988; Hall 1993). Feature-associated radiocarbon determinations 
from the subject sites also support their early- to mid-Holocene attributions: sites 
SBR-2348 and SBR-5251 produced assays of 5,540 ± 90 and 6,640 ± 65 yr B.P., 
respectively; five dates at SBR-4966 range from 4,360 ± 280 to 8,470 ± 370 yr B.P. 
(four <7,500 yr B.P.); seven at SBR-5250 from 4,040 ± 110 to 8,410 ± 210 yr B.P. 
(five >7,500 yr B.P.); and two dates from a hearth at the base of SBR-4562 were 
9,410 ± 115 and 9,470±115 yrB.P. (Basgall 1993b). Dates from what are complex 
depositional circumstances at SBR-4966 and SBR-5250 denote both middle- and 
early-Holocene occupations, but the former components appear predominantly 
younger than those at SBR-5250. Although consistent with early occupation, a 
hydration subsample correlated with the deeply buried SBR-4562 carbon samples 
averages 14.6 microns (Basgall and Hall 1993); notwithstanding some strati­
graphic mixing, hydration profiles and point distributions from this site demar­
cate two clear components (ibid.). Finally, the single dates from SBR-2348 and 
SBR-5251 imply mid-Holocene occupations. 

Spatially disjunct distributions of points, obsidian data, and 14C assays preclude 
any direct association of the three, but general hydration profiles offer an 
independent check on the occupational histories indicated by radiocarbon 
(Table 1). Site modes fall into two distinct groups, one with most (73-90%) rims 
under 13.5 microns (Stahl, SBR-2348, SBR-5251, SBR-4562, SBR-4966), the other 
with values primarily (72-80%) above that threshold (SBR-4963, Nelson, SBR-

5250); notably, 13.5 microns corresponds to a date of ca. 7,550 yr B.P. using a 
general, radiocarbon-calibrated hydration rate developed for Coso obsidian 
(Basgall n.d.). A Mann-Whitney rank sum analysis supports the integrity of these 

Table IA. Projectile point and hydration profiles for select sites. 
Site PIN SLK LMO GEN FLT Number Mean St. Dev. Median Range 

Stahl 40 2 61 11.8 2.9 11.3 5.0-18.9 

SBR-2348 36 9 48 11.7 1.8 11.6 7.6-16.3 

SBR-5251 31 15 11.6 2.2 11.7 8.3-16.0 

SBR-4562 43 14 4 141 11.9 2.4 11.7 5.5-18.9 

SBR-4966 16 15 11 66 12.2 3.2 12.1 5.6-20.3 

SBR-4963 3 4 20 14.7 2.7 14.9 6.9-21.0 

Nelson 4 23 21 19 7 50 14.7 2.1 14.5 10.7-20.0 

SBR-5250 111 34 31 9 2 103 15.7 3.3 15.2 8.5-24.5 

SBR-2348 SBR-5251 SBR-4562 SBR-4966 SBR-4963 Nelson SBR-5250 

0.4386 0.9376 0.3539 0.3099 <0.0001 <0.0001 <0.0001 Stahl 

0.8308 0.9466 0.4903 <0.0001 <0.0001 <0.0001 SBR-2348 

0.6896 0.5458 <0.0001 <0.0001 <0.0001 SBR-5251 

0.4787 <0.0001 <0.0001 <0.0001 SBR-4562 

&0001 <0.0001 <0.0001 SBR-4966 

0.4083 0.S508 SBR-4963 

0.0579 Nelson 

PIN= Pinto, SLK = Silver Lake, LMO = Lake Mohave, GEN= general Great Basin Stemmed, FLT= fluted 

Note: Stahl data on points, values corrected for EHT differences between Rose Valley and Fort Irwin; all other hydration on 

Caso debitage; rejected measurements determined by Chauvenet's criterion (p[x] < 1 /2n) were as follows: 5 values 

SBR-2348; 2 values SBR-5251; 8 values SBR-4562; 1 value SBR-4963; 3 values each Nelson and SBR-5250; Nelson data 

from four sites (SBR-2355, SBR-2356, SBR-5047, SBR-5263); data assembled from Basgall (1993a), Basgall and Hall 

(1993, 1994), Hall (1993), Meighan (1981 ), and Warren (1991 ). 
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she clusters, sample medians indistinguishable within groups but significantly 
different between groups (Table 1). These distributions suggest the lone 14C 
dates from SBR-2348 and SBR-5251 reliably reflect a mid-Holocene occupation 
peak, that there is a general match between obsidian deposition and radiometric 
assays at SBR-4966 (mainly mid-Holocene) and SBR-5250 (mainly early Ho­
locene), and only at SBR-4562 is there major discrepancy; the context of these last 
dates has been noted, and site-wide hydration data clearly indicate most site use 
occurred after ca. 7,500 yr B.P. Inclusive hydration profiles also portray more 
extended periods of reduced site use (earlier or later than peaks). 

These data have important implications for the segregation of Pinto and 
Stemmed point forms in the northern Mojave Desert. Obsidian points are rare 
in Fort Irwin collections (13% of 252 Pinto, 11 % of 259 Stemmed), evidence of 
reworking is common, and many are too weathered to permit hydration analysis. 
A small Caso sample does suggest that Stemmed forms (mean= 13.6, n = 10) 
tend to be older than Pinto forms (mean= 12.3, n = 8; note also the temperature 
[EHT] corrected mean of 11.8 microns on Pinto points at Stahl), but separation 
is less than anticipated. More compelling are projectile-point distributions at the 
subject sites (Table 1). Three assemblages (Stahl, SBR-2348, SBR-5251), two wfth 
mid-Holocene carbon dates, contained predominantly Pinto forms (88% com­
bined), while two (SBR-4963, Nelson) produced almost none (4%). Two other 
sites in the later hydration cluster (SBR-4562, SBR-4966), both with substantiated 
early-Holocene components, have considerably reduced proportions of Pinto 
points (56%); the prevalence of Stemmed forms is most evident at SBR-4966, 
which has more hydration values> 13.5 microns than other samples in this group 
(27% vs. 20% or less). The most problematic case is that of SBR-5250, where 
despite an early-Holocene occupation focus evidenced by radiocarbon and 
hydration measures, greater than half (60%) of the points are Pinto forms. This 
apparent discrepancy cannot be fully resolved with available data; however, it is 
notable that 80% of the points are surface finds, while hydration data and carbon 
dates derive mainly from buried contexts. Further, eolian erosion has severely 
compromised the SBR-5250 deposit, which abuts an isolated basaltic knob in the 
center of a vast flat valley, and much of the matrix has clearly been reworked (Hall 
1993). It is not unthinkable that obsidian debitage from mid-Holocene occupa­
tions is more extremely weathered (hence, unmeasurable hydration) than 
deeper, generally earlier volcanic glass. 

Even with SBR-5250, projectile-point distributions clearly indicate that, on 
average, Pinto forms associate with mid-Holocene age contexts and the Stemmed 
series is an early-Holocene marker. Were the former morphology consistently 
older, as suggested by Jenkins (1987) and Schroth (1994), it should be more 
prevalent across early-Holocene stemmed-producing contexts (e.g., Nelson 
[with four sites] and SBR-4963). There is almost certainly some temporal overlap 
between the two, but it is probably comparatively limited (on the order of 1,000 
years) and co-associations can generally be attributed to depositional mixing and 
long-term use of specific locations. These data also imply that any chronological 
overlap relates primarily to the Silver Lake type, weakly shouldered, tapering­
stem Lake Mohave forms far more common in earlier contexts: Silver Lake types 
account for 79% of Stemmed points in the Stahl, SBR-2348, and SBR-5251 
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samples, 66% at SBR-4562 and SBR-4966, 52% at SBR-5250, and 49% in the
Nelson and SBR-4963 assemblages. Inasmuch as Silver Lake points differ from
Pinto forms mainly in lacking a basal indentation, this pattern is perhaps less than
surprising, 

The Fort Invin research is the result of efforts by many individuals, three of whom deserve special 
recognition: Deborah Jones analyzed flaked stone from the SBR-5250, SBR-5251, and Nelson localities; 
Mark Giambastiani performed the same on SBR-2348 and SBR-4562 materials; and M. C. Hall has been 
an invaluable partner in the larger Fort Invin project. 
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The 1994 excavation at the Cooper site (34HP45) in northwestern Oklahom4 
unearthed the remains of three late-summer /early-fall Folsom-age bison kills in 
a gully that fed into the North Canadian River floodplain (Bement 1994). The 
stratified deposits yielded lithic assemblages conducive to analysis by application 
of the retooling index proposed by Hofman ( 1992). The retooling index is based 
on the bivariate plotting of the mean length of complete points against the 
percentage of reworked tips in a site's assemblage. As an assemblage undergoes 
use, points are either replaced when broken or reworked if replacement stores 
are depleted. Thus, the lithic stores will be spent and the overall size of points will 
be reduced as a result of resharpening/rejuvenation (ibid.). 

Sites such as Elida in eastern New Mexico (Hester 1962) have a spent 
assemblage where nearly 70% of the points are reworked and mean length is 
under 30 mm. At the other extreme is the Folsom site in New Mexico (Figgins 
1927), where 20% of the points are reworked and mean size is over 40 mm 
(Hofman 1992). 

The Cooper site's flaked-tool assemblage consists of 32 whole or fragmented 
Folsom points, 7 large flake knives, and 104 resharpening flakes. Six points were 
recovered from slump material that had eroded from the site deposits and are not 
considered in this analysis. This collection results from three separate kill 
episodes and contains artifacts made from three widely spaced lithic sources. 
These are Edwards Plateau chert from central Texas, Alibates agatized dolomite 
from the Texas panhandle, and Niobrara jasper from northwestern Kansas. 
Distances of these sources from the Cooper site are 350 km, 160 km, and 330 km, 
respectively. The possibility that some of the Ali bates tools are actually made from 
Day Creek could provide a closer source of this material. 

The lithic assemblage from the first kill at the site contains seven projectile 
points: three (43%) Alibates and four (57%) Edwards. Mean length is 33.9 mm, 
and reworked tips constitute 25% of the assemblage. All reworked specimens are 
Alibates. Two of the points (one Alibates, one Edwards) are not fluted, whereas 
the other three are complete enough to tell they are fluted on both surfaces (two 
Edwards, one Alibates). 

The second kill also yielded seven projectiles. All points from this kill are made 
from Edwards chert. Mean length is 32.1 mm, and 71 % are reworked. One point 
is fluted on only one surface, but the rest are fluted on both. On one specimen, 

the flutes originate from the tip. This is an example of a broken point that was 
turned around when rejuvenated. 

The third bone bed at the site yielded 12 points and point fragments. Of this 
total, one (8%) is made of Niobrara, nine (75%) are Alibates, and two (17%) are 
Edwards. The mean length is 33.0 mm; the percent of reworked tips is 44%. Only 
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one of the two Edwards points is reworked, whereas two of six Ali bates and the one
Niobrara point are reworked. Three Alibates points are too fragmented to tell if
they are reworked or not. One of the Alibates projectile points is fluted on only
one surface. The others are fluted on both surfaces. 

According to the retooling index, the assemblage from the lowest kill reflects 
a relatively abundant lithic supply, that of the middle kill is highly depleted, and 
that of the upper kill is midway between the other two. 

The nearby Lipscomb site has an assemblage that contains both Edwards and 
Alibates projectiles, and the seasonality of the kill is also late summer/early fall 
(Hofman et al. 1991; Todd 1991). Mean point length is over 50 mm, and nearly 
30% of the projectiles are reworked (Hofman 1992). Lipscomb provides yet 
another disparate retooling index for a site in the same region as Cooper and at 
a kill during the same season. 

All four kills occurred during late summer/early fall. From the standpoint of 
the lithic technology the hunters were at significantly different stages in the 
depletion and/or condition of their lithic stores. Yet, all four groups ended up 
in the same region at the same time of the year. The seasonal redundancy of all 
four kills suggests that these hunters planned on being in this region during a 
specific season regardless of where else they had been or, more importantly, the 
state of their lithic tool kit. 

Funding was provided by the generous donations from numerous individuals, grant 5211-94 from the 
National Geographic Society, University Research Council Grant from the University of Oklahoma, and 
the Oklahoma Archeological Survey. Equipment was provided by the Oklahoma Archeological Survey 
and the donation of spray foam from Touch 'n Foam. 
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Folsom Lithic Technology, Tool Function, and 

Tool-Stone Availability 

Matthew J R.oot

This paper explores the relationships among raw-material availability, tool 
function, and Folsom production technology at the Bobtail Wolf site (32DU955A). 

Folsom lithic assemblages are characterized by sophisticated production tech­
nologies and the use of high-quality, often exotic tool stones. The Bobtail Wolf 

stone-tool collection provides an opportunity to investigate the lithic technology 

of highly mobile Folsom groups in an area of abundant tool-stone. 
The site is located in the Spring Creek valley in the Knife River flint (KRF) 

quarry area, western North Dakota. Though later components are also present, 
this discussion is limited to the Folsom deposits. We conducted extensive block 
excavations from 1992 through 1994, removing 307 cubic meters with fine mesh 

water-screen recovery. I defined three site areas based on analysis of tools, flaking 

debris, features, and geology. The core rise area is in the center of the site and is 
40 cm higher than the surrounding landscape. The rise contains the remains of 

maintenance activities and stone-tool production. The western terrace area is 
marked by the Leonard Paleosol, a late-Pleistocene to early-Holocene buried soil 
(Clayton et al. 1976). Folsom workers carried out maintenance tasks in this area, 
and they also left 12 concentrations ofKRF flaking debris that probably mark the 
places where knappers flaked one to several bifacial preforms. The southern part 
of the site is mainly a tool-stone procurement and lithic-workshop area (Root 

1993; Root and Emerson 1994). The three areas are here called t11e rise, the 

terrace, and the southern area. On the site, KRF occurs in surface, shallowly buried 
lag, and stream channel deposits. 

Stone-tool technology is related to group mobility and raw-material availability, 
as well as tool function (Andrefsky 1994; Bamforth 1990, 1991; Parry and Kelly 
1987; Shott 1986). By comparing the three areas listed above, mobility and stone 
availability are held constant, and differences in production technology that may 

be related to tool function can be examined. Folsom groups were extremely 

mobile, and movements may have exceeded those known for ethnographically 

described people. Folsom groups also organized their lithic technology around 

the use of high-quality tool-stone (Amick 1994; Hofman 1992). Enough KRF 
occurs on and near Bobtail Wolf to supply small groups, and superior flint is 

abundant just a few kilometers to the east. 
I classified the tool and core collection according to eight technological 

classes. The sample analyzed here contains 654 tools and cores from unmixed 

Folsom contexts from 1992 and 1993 excavations. Although these classes are 

defined only by production technology, there is a relationship with tool function 
because many artifacts are preforms or cores. The technological classes are: 

1. bifacial and other prepared cores (n = 26),

2. bifacial tools (n = 223), including finished and unfinished implements,

Matthew]. Root, Department of Anthropology, Washington State University, Pullman, WA 99164-49!0. 
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3. patterned flake tools (n = 7), including tools with substantial production
modification such as spurred endscrapers,

4. radial break tools (n = 66),

5. unpatterned flake and other marginally retouched tools (n = 172), includ­
ing implements with little modification such as utilized or marginally
retouched flakes,

6. unprepared cores (n = 29),

7. tested raw materials ( n = 11 7), and

8. other tools made by unpatterned technologies (n = 14).
Bifacial and prepared cores represent complex technologies designed to 

produce large flake blanks suitable for manufacture into many forms. Bifacial 
tools represent manufacture of several tool types, including Folsom points, 
extremely thin, flat cutting tools, and thicker biconvex tools. Most bifaces were 
not cores. Bifacial flaking served to shape and thin the tools, not to remove flakes 
of standardized shapes or large size. Only 16 bifacial thinning flakes were made 
into tools. Manufacture of bifaces, patterned flake tools, and prepared cores 
requires relatively large inputs of labor. These are usually long-use-life tools and 
are typical components of a curated technology. Production ofunpatterned flake 
tools from unprepared cores and radial break tools requires little time. These 
have short use-lives and are parts of an expedient technology (Bamforth 1986). 

To simplify comparisons between areas, I combined the unprepared cores and 
all unpatterned tools as expedient implements. I eliminated tested materials 
because they represent the beginning stages of all technologies. I calculated the 
proportions of prepared cores, bifacial tools, patterned flake tools, and expedi­
ent tools from each area. Without the 117 tested raw materials, this includes 122 
tools and cores from the rise, 231 from the terrace, and 184 from the southern 
area. Patterned flake tools make up about 1 % and prepared cores make up about 
5% of each area. Expedient technologies make up 56% of the rise, 58% of the 
terrace and 46% of the southern area. Bifaces make up 37% of the rise, 36% of 
the terrace, and 48% of the southern area. 

There are both expedient and curated components to the Folsom technology 
at Bobtail Wolf site. Bifaces are the largest technological class in the southern 
area, whereas most tools from the rise and terrace are expedient implements. The 
technological composition of the tool collection from each area is in part 
conditioned by the activities that were conducted. Areas of maintenance activities 
are dominated by expedient tools. The southern area, which is dominated by tool 
production, contains a large proportion ofbifaces. The heavy use of expedient 
technologies in all areas was due to the abundance of tool-stone and the 
prevalence of maintenance activities. Most bifaces are preforms made for trans­
port and use elsewhere, probably outside the KRF source area, where tool-stone 
is less abundant. Thus, the use of patterned, curated technology was probably 
conditioned by both anticipated tool needs and potential movements away from 
sources of stone. 

This suggests that given abundant raw materials, the tasks carried out are a 
strong determinant of production technology. Most maintenance tasks were 
conducted with expediently made flake tools, though these tasks could have been 
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accomplished with bifaces or patterned unifaces. The need to produce tools for 
future use, perhaps far from tool-stone sources, led to the production of 
patterned tools and cores. Folsom people relied on expedient technologies at 
Bobtail Wolf because of the abundant stone and the need to carry out mainte­
nance tasks such as tool repair. At Bobtail Wolf, raw-material availability and task 
orientation played large roles in determining the technologies used by Folsom 
knappers to produce required tools. 
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Folsom Point and Biface Manufacture in the 

Knife River Flint Quarry Area 

Matthew J Root, Jerry D. William, Lisa K Shifrin, and Eric Feiler 

One characteristic of Folsom technology is the staged reduction of stone tools. 
For example, projectile points were often fluted and used far from the location 
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of stone procurement and preform manufacture. Folsom craftspeople com­
monly flaked unfluted preforms at quarries and carried these with them as they 
moved across the landscape. Knappers fluted these preforms at camps, often far 
from the quarries where they originally fashioned the preforms (Hofman 1991). 
The recent discovery of two Folsom sites in the Knife River flint (KRF) quarry area, 
western North Dakota, provides additional data on the pattern of stone procure­
ment and tool manufacture. 

The Bobtail Wolf (32DU955A) and Big Black (32DU955C) sites are multicom­
ponent camps and lithic workshops located 350 m apart in the Spring Creek 
Valley in an extensive area of KRF quarries and workshops. Both have evidence of 
extensive multiple tolsom occupations preserved within the Leonard Paleosol 
and other geologic contexts (Root and Emerson 1994; William 1994). The 
buried Leonard soil marks a late-Pleistocene to early-Holocene alluvial terrace 
surface. 

In this paper we summarize data on bifacial reduction activities and provide 
information on the kinds of bifacial tools that knappers made for transport from 
the workshops. Core reduction played a relatively minor role at the sites. 
Excavations occurred during 1990 and 1992-1994; only 1990-1993 samples are 
discussed here. The tool and core sample from excavated unmixed Folsom 
contexts includes 654 from the Bobtail Wolf site and 227 from Big Black site. We 
also include 13 Folsom points and seven channel flakes from Bobtail Wolf, and 
10 points and 12 channel flakes from Big Black from surface or mixed prove­
niences. 

Folsom knappers gathered tabular flint cobbles from on-site sources at Bobtail 
Wolf. They probably also collected flint from other nearby sources such as stream 
beds. Both sites contain bifaces in all stages of manufacture. The early stages 
dominate at Bobtail Wolf, whereas later stages occur more often at Big Black. 
Tested cobbles make up 17.9% (n = 117) of the Bobtail Wolf sample, and 13.2% 
(n = 30) of the Big Black sample. Most tested pieces are tabular cobbles. Most 
bifaces were made directly from such cobbles, and these probably represent the 
initial stage of biface manufacture. We classified all bifacial blanks and preforms 
according to the stages defined by Callahan ( 1979). Excluding Folsom projectile 
point preforms, 157 of 181 unfinished bifaces (86.7%) from Bobtail Wolf are 
early-stage rejects (edging or primary thinning). Only 24 (13.3%) are late-stage 
preforms (secondary thinning or shaping). At Big Black, 41 of 72 unfinished 
bifaces are early-stage tools (56.9%) and 31 ( 43.1 %) are late-stage preforms. Most 
unfinished tools were rejected because of breakage during manufacture. 

All stages of fluted-point production occurred at both sites, though fluting of 
KRF preforms probably occurred most often at Big Black. There are more channel 
flakes from Big Black (n = 32) than from Bobtail Wolf (n = 26). All channel flakes 
from Big Black are KRF, whereas four channel flakes from Bobtail Wolf are non­
local stone (one porcellanite, one Rainy Buttes silicified wood, and two moss 
agate). We recovered 16 Folsom points from Bobtail Wolf. Seven ( 44%) are KRF, 
six preforms and one finished point. Nine are non-KRF materials, two preforms 
and seven finished points. These include tools of Rainy Buttes silicified wood, 
porcellanite, chalcedony, moss agate, silicified wood, and nonlocal chert. We 
recovered 25 Folsom points from Big Black. Nineteen (76%) are KRF, 15 



CRP 12, 1995 ROOT ET AL. 67 

preforms and four finished points. The six non-KRF artifacts are all finished 
points; one is jasper and five are chalcedony. Rainy Buttes silicified wood occurs 
100 km south of the sites. Specific sources of the remaining non-KRF artifacts are 
not known, but these materials occur south and west of the sites at distances of 
up to 400 km. Knappers probably carried non-KRF point preforms to the sites in 
forms ready for fluting (stages 4 or 5 of Frison and Bradley 1980:45-52). 
Preliminary analysis of non-KRF debitage and the lack of earlier-stage Folsom 
preforms provide no conclusive evidence for early-stage reduction of nonlocal 
preforms on the sites, though knappers attempted to flute them there (stages 5 
through 10). All recovered non-KRF point preforms were broken during fluting. 

Thus, Folsom knappers carried preforms of nonlocal stones 100 km or more 
to the KRF quarry area. They fluted these along with newly made KRF preforms. 
Presumably, craftspeople also manufactured unfluted preforms of KRF, but 
carried these away for fluting in other places. Thus, hunters left the KRF source 
area with fluted points ofKRF, and perhaps with Rainy Buttes silicified wood, moss 
agate, chalcedony, chert, and porcellanite fluted points as well. They also carried 
away unfluted-point preforms of KRF, and late-stage percussion-flaked bifacial 
tool preforms designed for manufacture into implements other than projectile 
points. 

The activities carried out at Bobtail Wolf and Big Black are somewhat comple­
mentary. Flint procurement and the early stages of tool production were stressed 
at Bobtail Wolf. At Big Black, knappers carried out the later stages of biface 
manufacture with greater relative frequency than at Bobtail Wolf. Most Folsom 
points from Bobtail Wolf are finished tools rejected because of breakage during 
use, and most of these were made of nonlocal stones. Most Folsom points from 
Big Black are KRF preforms broken during fluting. Thus, these sites may represent 
related occupations. People may have gathered stone and carried out early-stage 
reduction most frequently at Bobtail Wolf. They also discarded used and broken 
projectile points there. These people may have carried point preforms the short 
distance to Big Black for fluting. They may also have carried early-stage biface 
preforms to Big Black for continued percussion flaking. Thus, in the KRF source 
area, knappers may have staged fluted point and bifacial tool production in 
different, but proximate localities. Alternatively, the sites may be unrelated 
occupations. It is possible that assemblage variation stems from differences in the 
tool kits brought to the sites that resulted from differences in previous retooling 
and tool-depletion events (Hofman 1992), and not staged reduction within the 
KRF quarry area. 
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