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minutes, (7) sample material (e.g., wood, charcoal, soil fraction dated), (8) 
sample depth in m, (9) laboratory code (e.g., Tx, Beta), (10) laboratory 
number, (11) uncorrected 14C age in yrB.P., ( 12) uncorrected one-sigma error,
( 13) 13C determination (%0), (14) corrected 14C age in yrB.P., (15) corrected one­
sigma error, (16) calibrated age (after Stuiver and Reimer, 1993), and (17)
author citation, which is indexed to a full bibliographic listing in Microsoft
Word. For each radiocarbon record, a comment file has been added to provide
information such as township and range location, relevant 1 :24,000 topo­
graphic map(s), details about the sampling procedures, and any particular
significance noted in the reference. These particular fields were selected to
facilitate data compilation while making possible statistical and geographic
information system analyses. Unpublished ages are included in the table only
with the appropriate investigator's permission or by request, and upon publi­
cation the record will be amended to include the citation. In any form, CGPRDB
will probably never be all-inclusive, but age records, new and old, will be added
as they come to the attention of the authors.

Continued growth of the database occurs as various CRM projects are 
conducted within the two states. Immediate plans involve an expansion of the 
data set to include those radiocarbon ages from non-alluvial landscape settings; 
most of the latter currently exist as an unpublished text file. The current form 
of CGPRDB is available in hard copy and diskette form as Kansas Geological 
Survey Open-file Report 96-9 (Johnson et al., 1996). 
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An Archaeological Database for Stone Age Sites 

in Eastern Siberia 

Kenneth B. Tankersley and Yaroslav V. Kuzmin 

We recently compiled a database for Upper Paleolithic and Mesolithic sites in 
eastern Siberia (Figure 1). To date, approximately 60 archaeological sites with 
122 cultural strata older than c. 8,000 yr B.P. have been documented in this 

region (Abramova 1979; Dikov 1977, 1979; Kuzmin 1992a, 1992b; Kuzmin and 
Tankersley 1996; Larichev et al. 1990, 1992; Medvedev et al. 1990; Mochanov 
1977, 1986; Tseitlin 1979; Tseitlin and Aseev 1982; Vasiljevsky and Gladyishev 
1989). Of these, 66 Upper Paleolithic strata have been exposed at 38 archaeo­
logical sites older than c. 10,000 yr B.P. Roughly 56 Mesolithic strata were 
excavated at 22 archaeological sites that date between c. 10,000 and 8,000 yrB.P. 
These sites are located between 40° and 75° N latitude, and 100° E and 170° W 
longitude. This area consists of nine regions: the Angara river basin; the Upper 
Lena river basin and Lake Baikal area; Transbaikal; Yakutia; the Russian Far East 
( the Amur river basin and adjacent area); the Kolyma river basin; Kamchatka; 

the High Arctic; and Chukotka. 
The database includes information on the geographic location of Stone Age 

sites (latitude and longitude, degree and minutes, political district), radio­
carbon dates (sample composition, context, depth below the surface, labora­
tory number, cultural layer), stratigraphy, sediment composition, landforms, 
contexts, fauna! associations (genus and species), material culture (stone and 
bone industries and types), and published Russian references. In addition to 
listing all published radiocarbon dates, we critically evaluated the radiocarbon 
samples according to the materials dated and their stratigraphic context. Of the 
150 radiocarbon dates obtained from Upper Paleolithic and Mesolithic con­
texts in eastern Siberia, only 63 have been made on charcoal from undisturbed 
sediments. It is also important to note that presently there are only nine such 
"reliable" radiocarbon dates older than c. 10,000 yr B.P. from the area located 
between 55° and 75° N latitude and 135° and 180° E longitude. This situation 
is unfortunate given that the archaeology of this region is crucial to our 
understanding of the peopling of the New World. 

The compiled data will be published in a variety of professional journals such 
as Quaternary International (Tankersley and Kuzmin 1996) and the journal of 
Archaeological Science (Kuzmin and Tankersley 1996). Additionally, the authors 
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will make available the raw data on diskette to any serious researcher of the 
prehistory of eastern Siberia. It is our fervent hope that these data will be used 
to test hypotheses about human colonization, adaptation, and culture change 

during the Pleistocene-Holocene transition. 

Figure I. Distribution of Upper 
Paleolithic and Mesolithic sites in 
eastern Siberia. 
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CURRENT RESEARCH IN THE PLEISTOCENE 

Paleoenvironments: Plants 

Barton Gulch Site 

Gt:ochronology and Paleoecology 

Stephen A. Aaberg, Leslie B. Davis, Glen G. Fredlund, 

Linda Scott Cummings, and Kathryrn Puseman 

Vol. 13, 1996 

The Barton Gulch site (24MA1 71), a Paleoindian base camp, is west of the 
Greenhorn Range, east of the Ruby Reservoir in the Madison River drainage of 
southwestern Montana (Davis et al. 1988, 1989. An artifact-bearing section 
composed of 5.85 m of colluvial/alluvial fill (Eckerle 1988) atop gravelly 
boulder deposits forms the north scarp of the centrally placer-mined Barton 
Gulch valley. Five stratified prehistoric artifact-bearing zones were excavated 
(1978-1993) at five localities along the scarp. 

Natural charcoal-bearing strata were radiocarbon dated, from 10,360 ± 90 yr 
B.P. at the gravelly boulder/lowermost fines contact in a downstream mining 
cut (Davis and Hill 1995), to 9.565 ± 120 yr B.P. (Beta-23219/ETH-3524) in 
Area B. Those strata underlie the Alder complex (Paleoindian) living floor, 
dated at 9,410 yr B.P. in Area B (Davis 1993; Davis et al. 1989, 1994). Overlying 
that assemblage, 1 m higher in the section, is a Hardinger complex (Paleoindian) 
component dated at 8,870 yr B.P. (Davis et al. 1989). 

The excavated 640-m2 fraction of the Alder complex surface was prominently 
defined by 213 scooped-out subfloor depressions arrayed in 16 spatially discrete 
aggregates (Armstrong 1993; Davis 1993): 56 (26.4%) were earth ovens filled 
with utilized deer ( Odocoileus hemionusand virginianus), hare (Lepus sp.), rabbit 
(Sylvilagus sp.), and porcupine (Erethizon dorsatum) bone scrap, charcoal and 
ash, and lithic artifacts. Cottonwood or willow ( Salicaceae), sagebrush (Artemisia 
sp.), and pine (Pin us sp.) were burned as fuel (Puseman 1992). Plant use for 
food (Aaberg 1993; Davis et al. 1994) involved plants in 36 taxa and in five 
indeterminate taxa. Charred seeds of prickly pear cactus ( Opuntia polycantha) 
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and slimleaf goosefoot ( Chenopodium leptophyllum) were present nearly equally
(Davis et al. 1994). 

Pollen (Cummings 1993) indicated that a cool sagebrush steppe environ­
ment likely existed at Barton Gulch c. 11,000 yr B.P. By 7,000 yr B.P., warmer 
temperatures were concurrent with a Mt. Mazama ashfall (Cummings 1993). A 
warmer but not necessarily drier interval occurred between the ashfall and 
c. 5,000 yr B.P., during which interval an occupation by Bitterroot-complex
peoples took place. A return to cooler climate at c. 4,000 yr B.P. marked the
abandonment of Barton Gulch by late-Middle Period foragers.

The pollen and opal phytolith content of 10 Alder complex earth ovens 
(Fredlund 1989) varied across ovens. Major pollen taxa, in order of average 
relative abundance, were pine (Pinus spp., 45.1 %), juniper (Junipems sp., 
1.3%), spruce (Picea sp., 1.4%), sagebrush (Artemisia sp., 28.7%), Cheno-Am 
type ( ChenojJodiaceae and Amaranthaceae families, 9.1 %, including greasewood 
(Sarcobatus), .6%), grasses (Poaceae, 4.3%), and sedges (Cyperaceae, .6%). The 
repeated occurrence of wild onion ( cf. Alliumsp.) and prickly pear ( Opuntiasp.), 
rare pollen types, strongly suggested use by Alder-complex occupants. Cheno-Am 
pollen and pine pollen ( cf. P. jlexilis or albicaulus) might also represent plant use. 
Aaberg's (1993) data support the human use of limber pine. 

Barton Gulch paleoecology c. 9,400 yr B.P. was probably similar to that of 
today: open pine parklands interspersed with patches of sagebrush and grass­
land. One minor difference might have been the distribution of conifer species 
within the lower-elevation parklands: ponderosa pine (P. ponderosa) is more 
abundant today in the site vicinity, but limber and lodgepole pine (P. contorta) 
are common if not abundant on nearby ridges and updrainage, respectively 
(Aaberg 1993). The relatively low Artemisia/Poaceae ratio, high frequencies of 
Cheno-Am type pollen, and the occurrence of Opuntia are xeric indicators. 
Because of those drier conditions, limber pine, a xeric-adapted species often 
found on poor, rocky soils and escarpments, may have been more important in 
the site vicinity. Phytoliths indicate that cool-season ( C3) grasses dominated the 
local grass community c. 9,400 yr B.P. (Fredlund 1989). 

Barton Gulch site investigations were sponsored by the Kokopelli Archaeological Research Fund as 

a First Montanans Search Program project operated by the Museum of the Rockies at Montana State 

University-Bozeman. We are grateful for permission by Harold Kelly of Alder, Montana to MOR/ 
MSU to study this Northern Rocky Mountain Paleoindian site. 
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Late Pleistocene Vegetation of Hebior 

Mammoth Site, Southeastern Wisconsin 

Glen G. Fredlund, Rick B. Johnson, Gilbert S. Porter, 

Toni A. Revane, Horst K Schmidt, David F. Overstreet, 

and Michael Kolb 

Excavation at the Hebior site ( 4 7KN265), Kenosha County, Wisconsin, brought 
to light several simple chipped-stone artifacts in direct association with a nearly 
complete skeleton of an adult male mammoth ( Oversteet 1994). The age of the 
Hebior Site, although not yet firmly established, is believed to be contempora­
neous with other nearby Paleoindian remains (ca. 11,000 yrB.P.). In this paper 
we report the results from the Hebior Site pollen analysis. Our objective is to 
better place the local Paleoindian cultural complex (Overstreet et al., 1993, 
1995) in its environmental setting. 

The Hebior site lies along the margin ofa small inter-moraine lake created 
by the retreat of the Lake Michigan glacial lobe. The mammoth itselflies within 
elastic-rich peat. Lake depositional facies lie only meters away from the site. The 
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geomorphic context indicates progressive vegetative succession, peatland ex­
pansion, and infilling of the lake. The depositional environment is complicated 
by layers of coarse well-sorted sand which appear to have been injected both 
above and below the bone bed under hydraulic pressure by springs sometime 
after deposition. 

Pollen samples come from the peat in direct contact with mammoth bone. 
Sample associations included the tibia/fibula, scapula, mandible, proximal 
femur, toe bone, radius/ulna, and rib. The coarse sand layers were not 
analyzed. Pollen extraction was a noncorrosive heavy liquid flotation method 
following the protocol in Johnson and Fredlund ( 1985). Pollen concentrations 
were estimated using the indirect method: the introduction of a known quantity 
of exotic spores to each sample. Pollen recovery was too sparse to be useable in 
vegetation reconstruction. These low-recovery samples are excluded from the 
analysis. Pollen concentrations for the remaining five samples averaged only 
5,500 grains per gram (dry weight). A minimum of 500 pollen grains were 
identified for each of the reported samples. Pollen assemblages are mostly 
consistent across all samples. We report the average percentage from the five 
samples. Percentages are based on the total identified pollen sum (including 
Cyperaceae and aquatics). 

Arboreal pollen (AP) composes over 82% of the Quaternary assemblages. 
Spruce (Picea) pollen at 84% is by far the dominated AP type. The wide range 
inPiceapollen diameter suggests that both white (P. glauca) and black (P. mariana) 
spruce were present. Following spruce in importance is pine (Pinus, 5.7%), 
birch (Betula, 1.9%), alder (Alnus, 1.7%), oak (Quercus, 1.3%), aspen/cotton­
wood (Populus, 1.0%). Pollen from fir (Abies), white cedar and juniper (Thuja­
Juniperustype), hazelnut ( Coiylus), larch (Larix), green ash (Fraxinuspennsylvanica 
type), willow (Salix), maple (Acer), walnut (Juglans), elm ( Ulmus), bunch berry 
( Cornus canadensis), andjuneberry ( Vaccinium-type) are present in trace amounts 
(less than 1 % ) . 

Non-arboreal pollen (NAP) composes 18% of the total Quaternary sum. The 
five highest NAP values were sedges ( Cyperaceae, 6.4%), wormwood/ sage 
(Artemesia, 3.6%), grasses (Poaceae, 1.9%), ragweed (Ambrosia, 1.1 % ) , and horse­
tail (Equisetum). Aquatic pollen included the water-milfoils (Myriophyllwn, 
2.8%) and pondweed (Potamogeton, 0.5%). A number of other NAP and 
semiaquatic pollen taxa were identified as individual grains. 

The Hebior pollen assemblage correlates well with established regional 
pollen zones for the Pleistocene-Holocene transition (Baker et al., 1992; Huber 
and Rapp, 1989; Maher, 1982; Webb, 1987). These regional records show a 
progression of vegetative change between 12,000 and 9,500 yr B.P. as climate 
warmed and postglacial migration of plant species from the south progressed. 
The Hebior pollen assemblage conforms with the late-Pleistocene zone of these 
regional records. The Hebior mammoth died before birch and pine popula­
tions increased locally. This record suggests, as do the other pollen records, that 
open spruce parklands or woodlands were the characteristic upland vegetation 
at the close of the Pleistocene. Populations of deciduous taxa ( oak, elm, 
walnut), if locally present, must have been restricted to isolated, edaphically 
favorable patches. Three generally contemporaneous proboscidean finds in 
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Michigan were considered by Oltz et al. ( 1963) to be similarly located in spruce­
dominated forest. The Rostock mammoth in Ontario (McAndrews and Jack­
son, 1988) also conforms to this pattern but with comparatively more pine, 
birch and oak. 
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Palynological Evidence for the Last Glacial 

Maximum in the Venezuelan Andes: 

Preliminary Results 

Valenti Rull and Teresa Vegas-Vilarrubi 

The last glaciation is represented in the Venezuelan Andes by two morainic 
levels, representing two glacial advances (Schubert 1974). The uppermost level 
(3,000-3,500 m altitude) was developed during the last glacial maximum, 
between about 19 and 16.5 ka (Schubert & Rinaldi 1987). The present report 
shows the preliminary results of a pollen analysis in the top of Mesa de! Caballo, 
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an outwash plain developed when the moraines of the uppermost level were 
active. 

The interpretation of pollen data is based on modern deposition patterns 
and previous postglacial and Holocene works (Rull 1996; Salgado-Labouriau 
1991). Paleoclimatic trends have been deduced from vertical shifts of the 
uppermost Andean ecological belts ( Subparamo, Paramo, Superparamo), having 
characteristic and very distinctive palynological assemblages. 

The pollen diagram from Mesa de! Caballo (Figure 1) has been divided into 
five pollen zones, representing the sequential replacement of two assemblages. 
Assemblage A (zones MC-1, MC-3 and MC-5) has very low pollen concentra­
tions. Gramineae dominate in percentage, most paramo indicators are absent, 
and Mantia occurs. This assemblage represents almost bare terrains with 
scattered vegetation of the uppermost altitudinal levels close to the snowline. 
Assemblage B (zones MC-2 and MC-4) shows slightly higher values in pollen 
concentration, co-dominance of Gramineae and Compositae, occurrence of the 
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Figure I. Simplified pollen diagram of Mesa del Caballo. Forest trees: Alnus, Hedyosmu.111, Pod­

ocarpus, Cecropia, \/al/ea, Jug/ans; Paramo shrubs: Compositae, Paramo herbs: Grm11i11eae, G_yperaceae, 
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Alsophila-type, Jamesonia, Lycopodium. 
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most important priramo indicators, and absence of Montia. This can be inter­
preted as the beginning of the establishment of Superpriramo communities from 
lower elevations, indicating an upwards displacement ofvegetational belts. The 
establishment of full Superparamo vegetation, however, is unlikely; assemblage 
B probably represents the uppermost Superpriramo plant associations. 

Paleoclimatically, assemblage A indicates colder and drier phases, possibly 
related to glacier readvances; whereas assemblage B represents less cold and 
more humid phases, probably associated with glacier retreats. The whole se­
quence can be interpreted as an extended cold phase spiked with two short 
interstadial pulses. El Caballo III (zone MC-3, 16,500 ± 290 radiocarbon yr B.P.) 
is probably the colder and drier phase, and can be considered a stadia! culmina­
tion. The present snowline is at 4,700 m elevation, around 1,200 m higher than 
the sampling site. Considering a temperature change with altitude similar to that 
at present (-0.6° C/100 m; Salgado-Labouriau, 1979), average temperatures 
during the El Caballo III could have been around 7° C lower than today. 

Taxonomical and paleoecological studies based on other biotic remains such 
as diatoms, fungi, algae, animal remains and Inceitae sedis are in progress in 
order to obtain a more detailed reconstruction. 
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CURRENT RESEARCH IN THE PLEISTOCENE 

Paleoenvironments: Vertebrates 

New Records of Fossil Tapir 

from Northeastern Mexico 

Joaquin Arroyo-Cabrales, Oscar J Polaco, 

Ticul Alvarez, and Eileen Johnson 

Vol. 13, 1996 

The tapir Tapirus (Perissodactyla, Tapiridae) is an endangered mammal in most 
of its distributional area, occurring in the Americas from Mexico south to 
Paraguay with three species ( T. bairdii, T. pinchaque, and T. terrestris), and an 
isolated species in southeast Asia ( T. indicus) (Wilson and Reeder 1993). Tapirus 
bairdii is the only species living in North America. It presently inhabits south­
eastern Mexico with a few scattered populations (March 1994). In general, 

tapirs occur close to water sources in tropical woodlands or grasslands. They are 
heavily built, semiaquatic browsers that have retained a primitive limb struc­

ture. Limb elements are short, and a fibula is present and separate from the 
tibia; the ulna is complete and unfused to the radius. The front foot has four toes 

and the hind foot three toes (Kurten and Anderson 1980; Romer 1966). They 
have low-crowned molars with a simple pattern of cross crests (lower) and cross­
lophs and short ectoloph (upper). Cranial modification of the nasal cavity and 
nasal bones has occurred with the specialized development of a short proboscis, 
seen in both Pleistocene fossil forms and the modern genus (Romer 1966:270). 

The fossil record for Tapiridaeis very poor, but it is known from the Holartic 
region since the Oligocene. However, most records for Tapirus in North 
America are from the late Pliocene and Pleistocene (Kurten and Anderson 
1980). Pleistocene tapirs occurred south of the glaciated region (Graham and 
Lundelius 1994:431), in areas with at least 500 mm of mean annual rainfall and 
a humid mesothermal climate (Simpson 1945). None has been found in 
association with ancient peoples (Anderson 1984). 

In Mexico, fossil tapirs are known from Actun Lara, Yucatan ( Tapirus bairdii; 
Hatt et al. 1953), El Golfo, Sonora ( T. californicus; Jefferson 1989), El Cedral, 
San Luis Potosi (Alvarez and Polaco 1981), and Mina, Nuevo Le6n (Franzen 
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1994). Further analysis of the late-Pleistocene specimens from northeast Mexico
was warranted, and this study highlights the El Cedral and Mina materials and
a new record from that region. 

El Cedral (Alvarez and Polaco 1981) is an archaeological site located at an old 
spring within an arid region. The deposits date between 40,000 and 2,000 yrB.P. 
A late-Pleistocene Rancholabrean fauna is known from the earlier deposits. 
Tapir specimens include 26 cranial elements and 39 postcranial bones. At Mina 
(Franzen 1994), the Rancholabrean fauna is dated between 70,000 and 11,000 
yr B.P. The tapir is represented by a lower molar. Primarily grassland forms are 
known, and the tapir is the only animal from a more humid environment. An 
isolated upper molar from a tapir was recovered during follow-up visits at San 
Josecito Cave, Nuevo Leon, after the 1990 excavations (Arroyo-Cabrales et al. 
1993) that concentrated on an area known as Stock's Pit. The tooth was 
collected from Stock's ( 1943) backdirt adjacent to this pit. Sediments from this 
pit were dated between 28,000 and 44,000 yrB.P. (Arroyo-Cabrales et al. 1995). 
The 28,000-year-old fauna was composed of primarily temperate animals, most 
of which occur in the region today (Arroyo-Cabrales 1994). This tapir repre­
sents a new record for the extensive late-Pleistocene fauna! assemblage at San 
Josecito Cave. 

Based mainly on molar measurement, all these specimens are assigned to 
Tapirus haysii (Leidy, 1859). This species is known to occur in eastern and 
central United States during the late Pleistocene (Ray and Sanders 1984). 
These new records extend its distribution to the south. This species is one of the 
largest tapir species in the North American Pleistocene (Jefferson 1989; Kurten 
and Anderson 1980). The presence of tapir in northeastern Mexico, and most 
importantly in the present arid region at El Cedral, clearly points to extreme 
climatic changes having occurred during the last 120,000 years. 

The El Cedral and San Josecito Cave specimens are in the Paleontological Collection of the 
Paleozoology Lab, Ins ti tu to Nacional de Antropologia e Historia (INAH). The Mina molar is in the 
collections of the Facultad de Ciencias de la Tierra, Universidad Aut6noma de Nuevo Leon, Linares. 
We thank Dr. Wolfgang Stinnesbeck of the Facultad de Ciencias de la Tierra, Universidad Autonoma 
de Nuevo Leon, for the donation of a cast of the Mina molar to INAH. This study is part of a joint 
endeavor between the Paleozoology Lab, INAH, Mexico, and the Museum of Texas Tech University. 
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Epiphyseal Fusion in Bison antiquus 

Leland C. Bement and Susan Basmajian 

The Folsom-age Cooper bison kill in northwest Oklahoma contained numerous 
articulated skeletons of an extinct bison species tentatively identified as Bison 

antiquus (Bement 1994). The age at death of these animals, determined from 
eruption and wear patterns of the mandibular dentitions (Reher 1974), pro­
duced an age profile containing multiple individuals in each of the yearly 
groups from calf to seven years. The season of death for all three kills at the site 
is late summer to early fall (± 0.3 yr). 

The presence of 22 articulated skeletons of known age provided the oppor­
tunity to develop an epiphyseal fusion schedule for the appendicular skeleton. 

A number between 0 and 3 rated the stage of epiphyseal fusion for each element 
(Todd 1987:122). A rank of0 indicated no fusion, and a 3 indicated complete 
fusion. No bones exhibited stage 1 (fusion beginning), and only the calcaneus 
ranked a stage 2 (mostly fused). The sparsity of stage 1 and 2 fusion is attributed 

Leland C. Bement and Susan Basmajian, Oklahoma Archeological Survey, 111 Chesapeake, 
Norman, OK 73019. 
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to the yearlong interval between age groups. This indicates that fusion began 
and ended within a year's time and that the ± 0.3-year age of cohorts either 
precedes the onset of or follows complete fusion. Intermediate fusion stages are 
probably visible in age cohorts of± 0.6 or± 0.9 year. 

The Cooper bison produced a fusion table that tracked growth and develop­
ment at almost yearly intervals (Table 1). Complete fusion of the proximal 
epiphysis of the second phalanx, distal humerus, and proximal radius occurred 
by 1.3 years of age. Likewise, the proximal epiphysis of the first phalanx fused 
by 2.3 years. No differences were found in the fusion sequence of pes and man us 
phalanges. The distal metacarpal and metatarsal epiphyses fused by 3.3 years, 
as did the distal tibia. The remaining epiphyses ( distal radius, ulna, proximal 
humerus, proximal tibia, and distal and proximal femur) fused at 5.3 years. No 
element fusion marked the 4.3-year-olds. The step-like epiphyseal fusion of the 
lower leg elements provides a reliable, annual resolution for aging animals 
found in catastrophic kill events. 

Table l. Age at time of complete fusion for select appendicular elements. 

Koch 1935 Sisson and Grossman 1950 Cooper site 
Element B. bonasus 8. taurus B. antiquus 

Prox. Femur 5-5.5 3.5 5.3 
Dist. Femur 5.5-6 3.5-4 5.3 
Prox. Tibia 5.5-6 3.5-4 5.3 
Dist. Tibia 4.5 2-2.5 3.3 
Calcaneus 4.5-5 5.3 
Dist. Metapodial 4.5-5 2-2.5 3.3 
Prox. 1st Phalange 4.5 1.5-2 2.3 
Prox. 2nd Phalange 2 or 3 2.5 1.3 
Prox. Humerus 6 3.5-4 5.3 
Dist. Humerus 4 1.5 1.3 

Ulna Olecranon 5 3.5-4 5.3 
Prox. Radius 4.5-5 1-1.5 1.3 

Dist. Radius 6 3.5-4 5.3 

Comparison of this schedule with data presented by Sisson and Grossman 
(1950) for modem cattle (Bostaurus) and Koch (1935) for European bison (Bos 

or Bison bonasus) show significant differences (Table 1). These differences can 
affect the accuracy of age profiles and MNI analyses. A more complete fusion 
chart including elements of the axial skeleton is a goal of continued analysis of 
the Cooper material. 

This work was partially funded by Grant 5211-94 from the National Geographic Society, donations 

from private individuals, and support from the University of Oklahoma in the form of a University 

Research Council grant. Encasement materials were donated by Touch 'n Foam, Convenience 

Products, Fenton, Missouri. 
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A Preliminary Report on the Fossil Birds of 

Padcaya in the Tarija Basin, Bolivia 

Robert M. Chandler 

For five years ( 1922-1927) Elmer Riggs of the Field Museum of Natural History, 
Chicago, led paleontological expeditions to Argentina and Bolivia. In southern 
Bolivia near the city of Padcaya in the Tarija Basin he made large collections of 
fossil vertebrates from the local Pleistocene deposits (see Marshall 1978, 1991). 
The fossil mammals have been studied (e.g., Hoffstetter 1986; Marshall et al. 
1984; Takai 1982; Takai et al. 1984). Hoffstetter (1986) considers the Tarija 
mammal fauna (26 families, 52 genera, 63 species) to be the most important 
Andean Pleistocene fauna known. Until now the fossil birds have remained 
unstudied. 

While studying phorusrhacoids collected by Riggs in Argentina, I made a 
general survey of the fossil bird collection in the Vertebrate Paleontology 
Section at the Field Museum. There I came upon the large collection (104 
specimens) of birds collected at Padcaya, many identified only as "bird." The 
fossils are from mid-Pleistocene (Ensenadan South American Land Mammal 
Age, 1.0-0. 7 megannum) of the Tarija Formation (MacFadden et al. 1983). My 
preliminary identification of the avifauna includes nine orders with a minimum 
of nine families and at least 12 species. Represented are the following orders 
and families:Rheiformes, Rheidae (rheas) ;Podicepidiformes, Podicepididae(grebes); 

Pel,ecaniformes, Phalacrocoracidae (cormorants); Anseriformes, Anatidae (ducks); 
Gruiformes, Rallidae (rails); Phoenicopteriformes, Phoenicopteridae, (flamingos); 
Ciconiiformes, Cathartidae (New World vultures) ;Falconiformes, Accipitridae (hawks); 
Passeriformes (perching birds). The only published fossil bird from Bolivia 
coincidentally is also from Tarija, Vultur patruus Lonnberg ( 1902). Campbell 
(1979) reappraised V patruus and concluded that the holotype tarsometatarsus 

is from a modern Andean condor, Vultur gryphus. The significance of the 
avifauna from Padcaya is twofold: it increases our knowledge of the biodiversity 
of the known vertebrate fauna of the Tarija basin, and it gives us a better 
paleoenvironmental view of the region. The large number of water birds like 
grebes, a cormorant, ducks, rails, and a flamingo indicates the presence of a 
large perennial lake for nesting, feeding, and possibly staging or wintering 
grounds for migrating birds. The perching birds and hawks would require 
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riparian habitat for nesting and hunting; this would also provide roosting sites
for vultures. Until now the paleo-lake environment has not been indicated by
the mammalian fauna. However, there is an extensive Andean lake system 
known from other Pleistocene localities (Hoffstetter 1986). 

I would like to thank Dr. John Bolt and Bill Simpson of the Field Museum for access to collections 
and allowing me to study these fossils. Dr. David Willard, Division of Ornithology, Field Museum, 
gave access to the modern comparative osteological collection. I appreciate his help. Also, I thank 

the Visiting Scholars Award committee for the funds to travel to the Field Museum. I want to thank 
Linda Dryden Chandler and Ors. David Webb and David Steadman for helpful comments on this 
manuscript. This is University of Florida Contribution to Paleontology Number 473. 
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Records for the Hawk Genus Buteo (Lacepede) 

from the Mexican Pleistocene 

Eduardo Corona-M. and Joaquin Arroyo-Cabrales 

Few recent studies in Mexican paleontology focus on fossil bird remains. 
Because of this, knowledge of taxonomy and biogeography ofMexican birds has 
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not been enhanced, nor has their importance as paleoenvironmental indica­
tors been fully recognized fully. 

The senior author recently began summarizing a checklist of locations and 
records of fossil birds from Mexican sites, as well as studying unidentified 
materials housed in the Paleontological Collection of the Laboratorio de 
Paleozoologia at lnstituto Nacional de Antropologia e Historia (INAH) in 
Mexico City. The initial results of this project are documented here. The 
identifications, ages, and locality data presented are taken from reviewed 
published literature, but further study of the actual specimens is warranted. 

Hawks of the genus Buteo (Falconiformes: Accipitridae are found in the 
North American fossil record from the Middle Oligocene to the Pleistocene 
(Becker 1987; Brodkorb 1964). In Mexico, the oldest record is from the late 
Pliocene/ early Pleistocene. Recently records have been added for the late 
Pleistocene, with new studies in SanJosecito Cave (Steadman et al. 1994) and 
a review of collection materials from El Cedral, San Luis Potosi. 

The records for the genus Buteo are from three localities, as follows, listed in 
the A.0.U. (1983): 

Buteo sp. (Lacepede) 

Description fragments of 1 femur, l humerus, and 1 phalanx 

Locality name Santa Anita 

Locality data 14 km NE Sta. Anita downtown (Los Cabos Region) 

State Baja California Sur. 

Age late Pliocene/ early Pleistocene (Blancan) 

Housed Instituto de Geologia, UNAM 

Reference Miller 1980 

Buteo nitidus (Latham) 

Description 

Locality data 

State 

Age 

Housed 

Reference 

3 femora, 1 humerus, 1 tarsometatarsus 

Municipality of General Zaragoza, about 1 km SSW Ejido 
SanJoecito and 8 km SW of Aramberri (lat. 23° 57' 21" N, 
long. 99° 54' 45" W) 

Nuevo Le6n 

late Pleistocene-11,000 to 27,000 yr B.P. 

Los Angeles County Museum 

Steadman et al. 1994 

Buteo jamaicensis (Gmelin) 

Description 1 manus phalanx 

Locality name Cueva de SanJosecito 

Locality data same as indicated above 

State Nuevo Le6n 

Age late Pleistocene-11,000 to 27,000 yr B.P. 

Housed Laboratorio de Paleozoologia-INAH 

Reference Steadman et al. 1994 
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B.Jamaicensis (Gmelin)

Description 1 coracoid 

Locality name Rancho La Amapola, El Cedral 

Locality data lat. 23° 49' N and long. 100° 43' W 

State San Luis Potosf 

Age late Pleistocene-33,000 yr B.P. 

Housed Laboratorio de Paleozoologia-INAH 

Reference Corona M. 1995 

Buteo cf. B. regalis (Gray) 

Description 1 corasoide, 1 humerus, 1 ulna 

Locality Cueva de SanJosecito 

Localization same as indicated above 

State Nuevo Leon 

Age late Pleistocene-11,000 to 27,000 yr B.P. 

Housed Los Angeles County Museum 

Reference Steadman et al. 1994 

Three species of the genus Buteo are known from the Pleistocene of Mexico, 
of which only one species had two records (Buteo jamaicensis). Two of the species 
are known previously as fossils in North America (Brodkorb 1964). The 
occurrence of B. regalis is the first record in the North American Pleistocene. 

The three species occur today in Mexico in habitats associated with grasslands 
and montane forests. Locality data show that the fossil hawk distribution is 
concentrated in northern region of the country. These data are congruent with 
the modern distribution of the genus (A.O.U. 1983; Howell and Webb 1995). 
However, an increased search is necessary to document additional records of 
the genus in order to make better distribution correlations. 

The initial results of this study point out the importance of continued 
curation of Paleontological collections as a source of new data (Teichert et al. 
1987). These data will be modified by further studies on museum materials that 
have been housed as unidentified remains or identified only to family level. 
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Blacktail Cave: A Late-Glacial to Post-Glacial 

Faunal Catchment at the Southern Outlet of the 

Ice-free Corridor, West-Central Montana Rockies 

Leslie B. Davis, Jan Saysette, David C. Batten, and John F. Rittel 

Blacktail Cave (24LC151), situated along the South Fork of the Dearborn River 
in west-central Montana, was discovered in 1946 by Tag Rittel, present operator 
of the Blacktail Ranch. The site is located in an unglaciated area southeast of 
the Dearborn River Glacier and west of Glacial Lake Great Falls, within the 

southern outlet of the hypothesized Rocky Mountain Front Range ice-free 
corridor (C. L. Hill, pers. comm.). 

Montana Archaeological Society members, led by Lew Napton (1988), 
excavated deposits in the "Alcove Locality" in 1960. William Melton, Jr. and 

John Rittel identified woodland musk ox ( then referred to Ovibos cavifrons) and 
elements of brown bear ( Ursus arctos). In 1977, Dee Taylor visited the cave with 
Melton and identified a projectile point recovered by John Rittel from sedi­
ments near the woodland musk ox skull as a "Plainfield" point, which was 
corrected to Plainview by Napton (1988:45). Melton (1979), who obtained a 
grant from the National Geographic Society to extend the investigation in 1978, 
also recovered remains of wolverine ( Gulo sp.) and wolf ( Canis lupus). 

A photograph by Melton shows seven thick flakes composed of the same 
brownish yellow chert as the points that were found nearby. Two basalt points 
were collected from separate locations on the cave floor by Tag Rittel. The three 
points are attributed to two Paleoindian complexes: Goshen-Plainview in the 
first instance (after Frison 1996), dated c. 11,250-10,900 yr B.P.; and the 
Hardinger (Barton Gulch in Davis et al. 1988) complex, dated c. 8,800 yr B.P. 
The apparent presence of Paleoindian points within the cave indicates poten­
tial for discovering intact fossil/artifact associations. 

The 1995 Museum of the Rockies excavations sampled cave fill beneath a 
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travertine cap to a depth of 2.2 m. Test pits were placed in undisturbed and 
previously excavated portions of the locality from which remains of musk ox 
{since referred to Bootherium bombifrons by McDonald and Ray 1989) and Ursus 
arctos had previously been recovered (Melton 1979). The possible co-associa­
tion of fossil bones and artifacts was tested by means of controlled archaeologi­
cal excavation. No artifacts were found. Remains of numerous animals were 
recovered, notably giant short-faced bear (Arctodus simus), a proboscidean, 
Arctic hare (Lepus arcticus), Ice Age horse (Equus cf. conversidens), badger 
( Taxidea taxus), yellow-bellied marmot (Marmota jlaviventris), hoary marmot 
(M. caligata), red fox ( Vulpes vulpes), deer ( Odocoi/,eus sp.), pronghorn antelope 
(Antilocapra americana), wolf ( Canis lupus), coyote ( C. latrans), snowshoe hare 
(L. americanus), bushy-tailed wood rat (Neotoma cf. cinerea), white-footed vole 
(Phenacomys paraphenacomys albipes), Hibbard's tundra vole (Microtus cf. 
paroperarius), and other rodents, amphibians, snakes, and birds. The radio­
carbon dating of bone collagen extracted from identified fossils recovered in 
1995 yielded the following mean ages (Libby half-life and 13C correction; C. L.
Hill, pers. comm.): Equus sp., 27,200 B.P.; Bootherium bombifrons, 11,240 B.P.; 
Arctodus simus, 10,930B.P.; and artiodactyl (possibly musk ox, based on proxim­
ity), 10,270 B.P. 

The Blacktail Cave project was supported by the Kokopelli Archaeological Research Fund which 
underwrites the First. Mon tan ans Search Program and the Quaternary Stratigraphy and Geochronol­
ogy (or Ice Age Research) Program at the MOR. An MSU-Bozeman MONTS EPSCoR grant to 
Christopher L. Hill purchased theradiocarbon dates. The 1995 MOR excavations were organized by 
Davis and coordinated by Hill and Batten, assisted by John Rittel. Jan Saysette provided fauna! 
identifications. We are gratef-ul to Tag Ritt.el and Sandra Renner for permitting fieldwork on the 
Blacktail Ranch and according generous Western hospitality to the crew. 
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Late Pleistocene Fauna from the Merrell Locality, 

Centennial Valley, Montana: 

Summary of the Vertebrate Remains from the 

1994 and 1995 Excavations 

Robert G. Dundas, Christopher L. Hill, and David C. Batten 

The Merrell Locality (site 24BE1659), situated on the west side of the Centennial 
Valley in southwestern Montana, consists of a sedimentary sequence containing 
Pleistocene fauna. Fossils were first discovered at the site by local residents in the 
fall of 1988 (Dundas 1992). A previous archaeological survey of the area (Murray 
et al. 1977) made no mention of the presence ·of Pleistocene fossils. The initial 
fossil find was reported to the Bureau of Land Management (BLM) by area 
resident D. Merrell. This prompted a reconnaissance of the site by BLM archae­
ologist G. R. Clark, who collected the exposed remains. The Clark collection and 
fauna! remains recovered during a more extensive site assessment and surface 
salvage operation, directed by T. A. Foor in 1989, are conserved in the University 
ofMontana Museum ofPaleontologyvertebrate collections and were analyzed by 
Dundas ( 1990, 1992). Besides the first reported presence of scimitar cat 
(Homotherium serum)in Montana, other fauna recovered in 1988 and 1989 include 
black bear (Ursus americanus), beaver (Castor canadensis), horse (Equus sp.), 
muskrat (Ondatra zibethicus), Yesterday's camel (Camelops cf. C. hesternus), prong­
horn antelope (Antilocapridae), bison (Bisonsp.), mammoth (Mammuthuscf. M. 

columbi), and waterfowl (Anseriformes) (Dundas 1990, 1992). 
Excavations were conducted at the Merrell Locality in 1994 and 1995 by a 

team organized by L.B. Davis of the Museum of the Rockies (MOR), Montana 
State University-Bozeman (MSU) (Davis et al. 1995). In 1994, test excavations 
were coordinated by D. Batten and geologic studies were conducted by J. 

Albanese and C. L. Hill (Albanese et al. 1995; Hill et al. 1995), complementing 
previous soil studies by R. Bump (1989). The 1995 excavations were coordi­
nated by Hill and Batten and included further stratigraphic mapping by 
Albanese and Hill. These studies were conducted to evaluate the sedimento­
Iogic, taphonomic, chronologic, and paleoenvironmental contexts associated 
with the Pleistocene fossils. 

Within the stratigraphic succession at the Merrell Locality is an easily 
observed organic-rich deposit, designated Unit B in Albanese et al. (1995) and 
interpreted as the remnant of a marsh. Residual organics from mammoth bone 
in this deposit provided an age of around 36,500 yr B.P., but radiocarbon 
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measurements on collagen of a mammoth fibula (>33,990 [B-36206]) and on 
humates (>41,940 [B-83614]) both gave infinite radiocarbon measurements 
(Dundas 1992; Hill et al. 1995). Bones were found within Unit B, along its lower 
boundary with Unit A, and in the top ofUnit A. Most of the identifiable bones 
recovered in 1994 and 1995 from this area are attributable to mammoth 
(Mammuthus sp.) and include fragments of: teeth, limb bones, ribs, tusks, and 
possibly vertebrae. Some of these elements have surface striations and grooves 
probably resulting from trampling by large mammalian herbivores. Signs of 
post-depositional distortion of the deposits are prevalent, including liquefac­
tion features (Hill et al. 1995). Scattered fauna were also recovered from 
sediments above Unit B. 

A younger set of Pleistocene fossil remains are part of a nearby debris flow 
(Unit Din Albanese et al. 1995). Radiocarbon measurements on collagen 
indicate an age range from about 25,000 (B-36205) to 19,000 yr B.P. (B-77826) 
for thisfaunal assemblage (Dundas 1992; Hill eta!. 1995). Mammoth (Mammuthus 

sp.) remains comprise most of the identifiable bones from the debris flow, 
including not only tusk, molar, rib shaft, and limb bone fragments but also a 
partial pelvis, a proximal ulna, a thoracic vertebra, and a distal phalanx. Some 
of the remains have surface marks including grooves and striations indicative 
of trampling. A phalanx, a molar, and a mandibular symphysis attributable to 
horse (Equus sp.) as well as a proximal phalange from a bison (Bison sp.) were 
also recovered from this deposit. 

Mammoth (Mammuthussp.) dominate the fauna) assemblage recovered from 
the MOR 1994-1995 excavations, but camel (Camelops sp.), horse (Equus sp.), 
and bison (Bisonsp.) are also among the large Pleistocene mammals recovered. 
The fauna are apparently associated with habitats related to at least two time 
intervals, a period earlier than 42,000 yr B.P. and a time around 25,000 and 
19,000 yr B.P., providing some indication of the biotic community within 
Centennial Valley prior to and around the last glacial maximum. As a result of 
the MOR 1994-1995 excavations, the following taxa are added to the list of 
Pleistocene fauna from the Merrell Locality: fish (Osteichthyes), duck 
(Anatidae), frog (cf.Rana), sagebrush vole (Lemmiscus curtatus), ground squir­
rel (Spermophilussp.), coyote (Canis latrans), Gray or Timber Wolf (Canis lupus), 

American pronghorn (cf. Antilocapra americana), white-tail or mule deer (cf. 
Odocoileus sp.) and a large species of cervid (Cervidae). 

The 1994-1995 excavations were a cooperative effort between the Bureau of Land Management 

(BLM ) and MOR/MSU under a permit to L. B. Davis, who directs the Kokopelli Archaeological 
Research Fund. Additional support in 1995 was pro,·ided by a MONTS-EPSCOR grant to C. L. Hill. 
VVe thank other members of the field crew, including Dave "Hairy" Austin, Mike Christian, Chris 

Crofutt, Jackie Gillete, Rebecca Gilluly, Jennifer Husted, Kyle McGuire, Roy Reynolds, Cheryl 
Robson,JennyYounger, Seth Wolfgram, and Terry Wolfgram. We are grateful for the help provided 
by Mark Sant, Robert Bump.John Albanese, and Les Davis. Thanks also to D.J. Long and C.J. Bell 
for aid in identification of the fish, amphibian, bird and rodent remains. D. Dyer of the University 
of Montana Zoology Museum kindly provided access to needed comparative specimens. 
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Partial Carcass of a Small Pleistocene Horse from 

Last Chance Creek near Dawson City, Yukon 

C. R. Harington and Marcia Eggleston-Stott

The small Pleistocene caballoid horse (Equus larnbei) evidently occupied east­
ern Beringia in great numbers during the late Pleistocene (Forsten 1986; 
Harington 1977; Harington and Clulow 1973; Hay 1917; Hughes et al. 1981). 
A partial carcass of this horse was found by placer miners Lee Olynyk and Ron 
Toews in September 1993 on Last Chance Creek (15 Pup) near Dawson City. It 
consists of most of the right foreleg of an adult with dried flesh, skin and dark 
brown hair on the lower parts. The wall of the hoof is missing, and the proximal 
end of the humerus was gnawed penecontemporaneously (the dark brown 
staining on the outer surface of the exposed bone also covers the gnawed 
portion) by a medium-sized carnivore, possibly a wolf. Although the foreleg had 
fallen to the base of the section, a large part of the hide was collected in place 
above it, near the base of the organic silt ( "muck") unit that overlies the gold­
bearing gravel and bedrock and underlies the Holocene peat unit that caps the 
section. The hide, extending from ear to tail, including long, blondish mane 
and tail hair and some coarse, whitish body hair (winter pelage?), was collected 
with portions of the gut and its contents. The gut contents will be studied later 
in the hope that they may shed light not only on the diet of E. larnbei and 
endoparasites, but on its habitat. 

A sample of bone yielded anAMS 14C date of26,280 ± 210 yrB.P. (Beta-67407), 

C. R. Harington, Canadian Museum of Nature (Paleobiology), Ottawa, Canada KlP 6P4. 

Marcia Stolt, Veterinary Genetics Laboratory, University of California Press, Davis, CA 95616-8744. 



106 HARINGTON/EccLESTON-STOTT Paleoenvironments: Vertebrates 

indicating that the horse died during a relatively warm interval (interstadial) 
before the peak of the last (McConnell/Wisconsinan) glaciation about 20,000 
to 18,000 years ago (Harington et al. 1995). This date conforms with Hopkins's 
( 1982) observation that most of the large mammal carcasses found in northeast­
ern Siberia and Alaska date from 45,000 to 30,000 yr B.P. and from 14,000 to 
10,000 yr B.P. It also fits well with our knowledge of the stratigraphic position 
of the horse specimen. 

Microscopic, chemical and elemental analyses of the hide and hair (Young et 
al. 1995) employing such techniques as X-ray diffraction, scanning electron 
microscopy, shrinkage temperature measurements of collagen fibers, as well as 
histological and histochemical investigation) show that little microbial or 
geochemical deterioration has occurred since the horse died. When the hide 
is fully dried after cleaning and surface sampling, a search will be made for 
possible predator punctures or scratches (e.g., Guthrie 1990, Figs. 3.4, 3.11), as 
well as ectoparasites. 

Genomic DNA was isolated from muscle and bone samples and successfully 
analyzed with a polymerase chain reaction (PCR) -based test for 11 microsatellite 
DNA markers. Microsatellites are used in identity testing, gene mapping and 
analysis of genetic variation. In modern domestic horses the same microsatellite 
alleles are observed throughout all breeds, albeit at different frequencies. 

The well-preserved state of the E. lambei remains, and PCR technology have 
provided the opportunity for initial assessment of the evolutionary relationship 
between E. lambei and modern horses. These studies have demonstrated a high 
degree of conservation betweenE. lambei andE. caballusat the microsatellite loci 
tested. Allele sizes vary slightly or not at all between the two species; in contrast 
non-caballoid Equidae species possess fewer alleles or alleles of markedly 
different sizes. 

\Ve are grateful to: Lee Olynyk and Ron Toews for their generosity in donating Pleistocene mammal 

specimens from their placer mining site; Dr. Ruth Gotthardt and Greg Hare (Heritage Branch, 
Yukon Tourism, Whitehorse) for collecting the pelt and gut contents;Jeff Hunston, Director of the 
Heritage Branch, for supplying funds for the radiocarbon date; and to Tara Grant (Archaeology 

Laboratory, Canadian Conservation Institute, Ottawa) and her colleagues for their patience in 

cleaning and analyzing the pelt. 
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The Tolo Lake Mammoth Site, Idaho 

Susanne J Miller, Robert M. Yohe II, William A. Akersten 
and R Lee Sappington 

In the fall of 1994, heavy-equipment operators completing a rehabilitation 
project at Tolo Lake, north-central Idaho, encountered fossil bone and tusk in 
the drained 30-acre lake bed. The find was reported to the Idaho State 
Archaeologist, and a quick-response cadre from Idaho academic institutions 
and agencies arrived at the site to determine the nature and extent of the 
discovery. The late-season investigation focused on a concentration of fossil 
mammoth at the northeastern margin of the lake and confirmed the potential 
for further investigation. A few specimens were removed and the rest reburied 
for protection. An intensive field effort, reported here, was conducted in the 

summer of 1995. 
Tolo Lake is five miles west of Grangeville, Idaho County, near the southern 

margin of Camas Prairie. The Prairie is an area of gentle topographic relief 
(average 350 m a.s.l.) dissected by streams and defined by the Clearwater River 
to the east and north and the Salmon River Canyon to the south and west. A 
fairly thin soil on bedrock of massive late-Cenozoic Columbia River basalt 
supports grasslands and dry farms. 

Over 400 fossils of subadult to adult mammoth (Mammuthus sp., cf. M. 

columbi; MNI l0);Bisonsp., cf. B. antiquus (MNI 3); and an unidentified smaller 
bovid were recovered during the 3-month field season, representing just a 
fraction of the fossils suspected to be in the lake bed. The fossils are well 
preserved and retain small- and large-scale anatomical and postmortem detail. 
Surprisingly, fine-mesh water screen processing of several tons of sediment 
produced only one small vertebrate and no invertebrate fossils. No evidence for 
cultural association with the fossils was found. Initial radiocarbon dates on 
mammoth bone (collagen extracted with alkali; 4,300 ± 70 yrB.P.; Beta-76459/ 
CAMS-15940) and sedimentary carbonate (5,150 ± 110 yr B.P.; WSU-4637) are 
anomalously young. 
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Two taphonomic settings were investigated at Tolo Lake. Seven contiguous 
5 x 5-m blocks were excavated in a near-shore area (now known as the "Ivory 
Coast") of shallow sandy-silt deposits on basalt rubble. Bones and tusks were 
found on, between, and under slightly angular to sub-rounded boulders. The 
fossils ranged from whole, unmodified elements to fragments exhibiting 
damage such as occasional sharp-edged breaks, localized battering and faceting, 
striations, and extensive surficial abrasion. Initial field observations noted 
infrequent root etching, no chemical erosion, and no obvious carnivore or 
rodent gnawing on the bones. The pattern of element alteration and distribu­
tion for the Ivory Coast suggests carcass or element deposition in shallow water, 
fairly gradual decomposition and gentle dispersal of skeletal units, followed by 
rolling, abrasion, and burial. 

The mammoth-fossil deposition pattern changes with distance from shore 
and deepening of the lake sediments toward an increase in number and 
completeness of elements, a clustering of bones of suspected individuals, and 
partial carcasses. A nearly complete skeleton of an adult male, Mammoth No. 
1, was recovered 30 m south of the Ivory Coast area, and a partial adult skeleton, 
Mammoth No. 3, from 100 m to the southeast. Both mammoths were embedded 
in deeper-lake fine sediments on a paleosurface about 50 cm above the rocky 
lake floor. The nearly complete skeleton of Mammoth No. 1, with the exception 
of a few small element outliers, was confined to a carcass-sized area. Mammoth 
No. 3 is represented by the forelimbs, a tusk and other postcranial elements. 
There is only minor evidence ( Behrensmeyer Stages 1) of su baerial weathering 
on both of the skeletons. The reconstructed scenario for Mammoths 1 and 3 
involves death at or transport to slightly deeper offshore locations in Tolo Lake, 
very slow decomposition in water, disarticulation, and slow burial. Episodes of 
drying accompanied by rooted vegetation, layers of coarser sediment, rodent 
burrowing, and minor soil development occurred during the lake's history. 

Multidisciplinary team members recruited from the participating institu­
tions will continue the research on the Quaternary geologic history and 
paleoenvironments of the Tolo Lake region, the taxonomy, taphonomy and 
natural history of the megafauna, and options for future field work at the lake. 
The fossils from Tolo Lake are under preparation and curation at the Idaho 
Museum of Natural History, Pocatello. 

The 1995 season was made possible by labor, logistical and material support 
from state and federal agencies, the participating institutions, local citizens and 
private firms. The summer's program included training and utilization of 
volunteers, responding to intense public and media interest, and providing tours 
and interpretive material for several thousand visitors including 1,700 school 
children. An educational, interactive homepage on the Tolo Lake project is 
accessible on Internet: <http:/ /viper.idbsu.edu:80/bsuradio/mammoth/>. 
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A Clovis-Age Mammoth from Garvin County, 

Oklahoma: The Hill Site (34Gv80) 

Larry Neal, Frank Force and Sheri Mueller 

109 

In 1994 deeply buried elephant tusks were exposed in a near-vertical cut bank 
of Panther Creek in Garvin County, Oklahoma. This drainage originates in the 
Table Top Hills, dissected mesa-like remnants of the Arbuckle Hills. Oklahoma 
Archeological Survey investigators noted that the exposed tusks were less than 
100 linear feet from a mammoth mandible recovered from the channel in 1977, 
and suspected an association between these two occurrences. Excavations 
created a 10-m-wide vertical profile and stabilized the 9-m-high bank. 

A series of cut and fill episodes have affected the elephant remains (Figure 
1). The tusks and bone are eroding from sediments contained in a north/ 
south-aligned channel cut into blue-green sandy clay (Zone VlII) of Pliocene 
or early-Pleistocene age. The basal sediment between the channel bottom and 
the base of the bones is red loamy coarse sand (Zone VII). This appears to be 
the bottom of the channel at the time of deposition. Bedded fine sand (Zone 
Vl) surrounds much of the bone in the southern half of the exposure, as well 
as an intact rib 2 m south of the tusks. Above the remains this fine sand is 
truncated by coarse sand and gravel (Zone V) that had cut into and abraded 
parts of the tusks and the upper part of the skull to the maxilla. A deteriorated 
rib perpendicular to and below the left tusk 1.43-1.56 m below line datum 
(BLD) extends northward 60 cm into this coarse gravelly sand. Slightly higher 
and 1 m north of the rib's end (1.2 mBLD), a small lanceolate biface made from 
a flake of locally redeposited chalcedony was found while cutting back the 
profile (Figure 1). 

The bone distribution reflects natural dispersal. Taphonomic experiments 
(Todd and Frison 1986) using Indian elephant remains demonstrate that even 
large skeletal elements may be moved by sufficiently powerful water flow, 
depending on density and size of the bones. The skull may have moved 
downstream slightly, the brain case and hollow sinus cavities acting as a slight 
flotation chamber; however, the dense, heavy tusks and teeth would drag and 
retard the skull's movement. Although ribs with their length, lighter weight, 
and more lenticular cross section are more mobile, they are trapped beneath 
the tusks and in the lee of the skull. Most postcranial elements are missing. The 
presence and good condition of the single rib in the fine sand south of the skull 
and tusks supports a relatively rapid postmortem relocation and burial. This 
may indicate that other elements were flushed by later channel formation and 
movement. Some postcranial bones may be redeposited downstream in the 
banks of Panther Creek. 

Species determination is derived using the criteria of Haynes (1990), Maglio 
(1973), and Madden (1981). Speciation as Mammuthus colurnbi is based on 
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VIII SG� ll'/1 greenis� g,aY, clay 

Figure 1. West bank profile of Panther Creek showing position of Hill mammoth and redeposited 
bi face. 

number of lamellae, crown width, enamel thickness, and lamellae frequency 
(Haynes 1990; Madden 1981; Magilio 1973). Law's (1966) criteria of tooth 
eruption and wear were used for aging. The teeth used in Law's age study are 
from mandibles of Loxidonta africantls, whereas the Hill mammoth teeth are 
from the maxilla. This analysis assumes that the ages of tooth eruption in the 
maxilla and mandible are closely similar or congruent in both genera, but this 
was not confirmed in any reference. The Hill mammoth teeth fit Laws's 
classification as fifth molars (MS), typical of Law's age groups XV or XVI. At this 
point in the life cycle, MS is the predominant tooth in the jaw as M4 passes out 
of the mouth and M6 has yet to erupt. The Hill mammoth teeth appear to be 
on a border between the two age groups, probably closer to group XVI; all 
lamellae are in occlusion though not as extensively as in age group XVI; there 
is no evidence ofM6 in the maxilla remains. This would place the age of the Hill 
mammoth as equivalent to about 26 ± 2 African elephant years, a sexually 
mature adult. The lack of postcranial elements makes assessment of sex 
tentative, but based on the 21-cm diameter of the tusks the sex is likely male. 

The mandible recovered from the Panther Creek channel in 1977 was 
relocated at the Oklahoma Museum of Natural History and compared with the 
1994 find. Although the teeth have fractured occlusal surfaces, they were 
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assessed as M4 and MS on the basis of morphology and size. The crown width 
appears to be substantially smaller, and M4 is predominant. These are charac­
teristics of a individual younger than the one represented by the maxilla and 
tusks. A third set of deteriorated mammoth remains is located in a side gully of 
the creek about 300 m southwest of 34Gv80. The presence of as many as three 
mammoths in a confined area far from a modern major stream channel should 
rule out most catastrophic-death scenarios and is a matter for future research. 

Immediately underlying the maxilla and teeth of the Hill mammoth in the 
loamy coarse sand (Zone VII), a small lump of wood charcoal was recovered and 
submitted to Beta Analytic for AMS dating. A raw age of 11,600 ± 80 yr B.P. was 
obtained. The 13C/ 12C ratio of -26.5 per mil yielded a conventional radio­
carbon age of 11,580 ± 80 yr B.P. (Beta-80785). This date conforms to the 
suggested early presence of the Clovis culture in the southern United States, 
and makes it possible that Paleoindians could have killed the Hill mammoth. 
The biface from the coarse gravel does little to corroborate a human associa­
tion, in part due to the clear evidence for its later deposition. Although the 
biface is a lanceolate, it is unlike any classic Paleoindian projectile point, and is 
certainly not Clovis. Analysis of the few ribs recovered does not reveal evidence 
of butchering. Although the Clovis-age date from the charred wood is tantaliz­
ing, there is not a clear association between humans and the Hill Mammoth. 
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The Grove Mammoth Site, Kamiah, Idaho 

Antony T. Plastino, Carl E. Gustafson, Bruce D. Cochran, 

Robert L. Sappington, and Paul A. McDaniel 

The Grove Mammoth site is situated in Kamiah, Idaho, on an unpaired terrace 
of the Clearwater River, at an elevation of 3 7 4 m. A flaked cobble (Figure 1) and 
skeletal elements from a large mammoth (Mammuthus columbi) were recovered. 
A proximal femoral epiphysis indicates the mammoth was approximately 27 to 
40 African elephant years of age at death (Haynes 1991:345, Table All). 
Mammoth-rib fragments produced a 14C date ofl 4,770 ± 150 B.P. (Beta 89262). 
Lower-range taphonomic theory (Bonnichsen 1989:518-521) suggests that site 
features were formed by several processes. 

Figure I. A view of the battered lateral edges of the large chalcedony cobble tool found near a 
concentration of mammoth ribs. Note the short prominent step or hinge fractures initiated 

perpendicular (normal) to the lateral face, and the thick cortex visible on the lower (proximal) 
surface. Historic period disturbance makes it difficult to determine if the artifact and faun al material 

are associated. 

Alluvial-fan gravel in a matrix of reddish silty clay loam lay beneath the bones. 
Above this the mammoth was contained in a sedimentary unit interpreted as a 
channelized, subaqueous debris flow. Poorly sorted basalt clasts and bones were 
deposited in a matrix of reddish silty clay loam, intercalated with yellow brown 
fine sands and silts. Some bones in this stratum were semi-plastically deformed, 
bent and broken during transport and/or burial. 
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The percentage of surviving articulations (Burgett 1990:155) is extremely 
low (<2%). Most bones were highly fragmented and disarticulated, roughly 
sorted into bone piles or lodged amidst boulders along the periphery of a 
channel or scour feature. However, the position of some elements in near 
anatomical order, such as the proximal tibia/fibula and several foot bones, 
suggests that the animal was entrained as a semi-Iigamentous skeleton and 
deposited on site. 

The presence of all three Voorhies Groups (Voorhies 1969) indicates that 
deposition was rapid and that the bones were not subjected to intensive 
hydrodynamic sorting prior to deposition. Many (>30%) of the rod-shaped 
bones display a preferred orientation, aligned with the long axis of the channel 
feature. This may indicate a depositional hiatus during which lower-energy 
currents reoriented long bones prior to final burial. The nature of the enclosing 
sediments suggests that the mammoth was deposited into a standing body of 
water. 

Recurrent Pleistocene flooding was common in the Columbia and Snake 
river drainage systems (Cochran 1988; McDonald and Busacca 1992). Mam­
moth remains rested on substrates that varied from cobble gravel to fine 
micaceous sands and silts, which graded into a stratum mantling the site 
composed of micaceous silt loam. This depositional unit contains numerous 
load-deformational structures similar to load casts, graded beds and elastic 
dikes-features often associated with rapid deposition under supersaturated 
conditions (Bouma 1962). Inundation and density current flow during a flood 
event may explain a large part of the site depositional sequence. 

The Grove Mammoth site was excavated in June 1995 as a University ofldaho 
field school. Partial funding was provided by a grant from the Idaho Humanities 
Council to the Lewis County Historical Society. The project would have been 
impossible but for the assistance of numerous volunteers, students and other­
wise interested parties. 
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Radiocarbon Dating of Extinct Pleistocene 

Megafauna from the Kansas River, 
Bonner Springs Locality, Kansas 

Thomas W Stafford, Jr., Larry D. Martin, 

Wakefield Dort, and Jack L. Hofman 

The age of the Pleistocene fauna from the Kansas River near Bonner Springs, 
Wyandotte andJohnson Counties Kansas has been hypothesized to be latest 
Wisconsinan Qohnson 1987) based on biostratigraphy. Sandbars along a 20-km 
stretch of the river yielded specimens of 6 Holocene mammals, 13 extinct 
Pleistocene species, and isolated human skeletal elements. The fauna provides 
an opportunity to examine species frequencies, alluvial taphonomy, mortality 
profiles, natural vs. human bone modification (Rogers and Martin 1989), 
archaeological associations (Rogers and Martin 1983; Wetherill 1995), and 
Pleistocene extinction chronologies. This report presents accelerator mass 
spectrometer (AMS) 14C dates on extinct and extant species from Bonner 
Springs. The AMS 14C dating followed procedures in Stafford, et al., 1991. 

Holocene and late-Pleistocene ages of the Bonner Springs fossils are based on 
species composition. Extant species include wolf ( Canis lupus), mountain lion 
(Puma concolor), black bear ( Ursus americanus), white-tailed deer ( Odocoi/.eus 

virginianus), elk ( Cervus elaphus), and bison (Bison bison). Extinct Pleistocene 
mammals include armadillo (Dasypus bellus), ground sloth (Megalonyxjeffersoni), 
dire wolf ( Canis dirus), short-faced bear (Arctodus simus), tapir ( Tapirus spp.), 
American mastodon (Mammut americanum), mammoth (Mammuthus spp.), 
long-nosed peccary (Mylohyus nasutus), camel (Hemiauchenia sp.), stagmoose 
( Cervalces scotti), bison (Bison bison antiquus), woodland musk ox (Bootherimn 
bombifrons) and giant beaver ( Castoroides kansasensis). The tapir is the first 
occurrence of this genus in Kansas. 

Based on 14C ages and bone-protein preservation, at least four ages are 
represented at Bonner Springs: recent, early Holocene, late Pleistocene, and 
possibly a Pleistocene interstadial. The most recent specimen was KUVP-34 7, a 
mandible from the Equus laurentius holotype (Table 1). Its modern age indi­
cates the species requires revision as a Pleistocene species. The 9,630 ± 60 date 
for KUVP-81230, identified as Arctodus simus, is the youngest age for an extinct 
Pleistocene mammal dated by modern AMS techniques. The taxonomic identi­
fication is based on the size of the lumbar vertebra; the width, depth and 
thickness of the centrum are 105 mm, 70 mm and 70 mm, respectively. These 
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Table 1. AMS radiocarbon measurements for Bonner Springs fauna. 

museum no. collagen AMS 14C age 14C lab no. 
Species (KUVP-) element analyzed yield(%) (yr± s.d.) (CAMS-) 

Equus laurentius 347 mandible 19.4 110 ± 60 20005 
cf. Arctodus simus 81230 lumbar vertebra 16.9 9,630 ± 60 20007 
B. b antiquus 126205 cranium 6.0 11,500 ± 70 20001 
Castoroides kansasensis 104035 mandible 1.9 12,150 ± 80 20004 
cf. Mammuthus spp. 63758 femur shaft 12,360 ± 110 6370 
Bootherium bombifrons 96130 cervical vertebra 7.6 13,850 ± 50 20003 
Bootherium bombifrons 94575 cranium 4.1 13,890 ± 60 20002 
Oasypus bellus 110101 dermal plate <0.5 not dateable 
Mylohyus nosutus 126207 mandible <0.5 not dateable 
Tapirus spp. 126206 mandible <0.5 not dateable 
Cervafces scotti 119664 metatarsal <0.5 not dateable 
Mega/onyx jeffersoni 88315 mandible <0.5 not dateable 
Hemiauchenio sp. 94003 phalange <0.5 not dateable 

Percent yield of collagen is relative to 20% for modern bone. Ages are the uncalibrated AMS "C date± 1 s.d. corrected 
for il"C. CAMS- is the lab number from the Lawrence Livermore National Laboratory. 

values are substantially larger than any available Arctodus lumbar centra, 
including those from a Rock Creek, Texas, female Arctodus, whose centra widths 
ranged from 76 to84mm (Kurten, 1967:29,55, Table 8). Kost (1984) noted that 
KUVP-81230 was one of the largest known specimens attributed to Arctodus. 

This specimen, and others identified asArctodus, will be investigated further to 
clarify the possible late occurrence of this extinct genus. 

The remaining 11 specimens, representing 9 extinct Pleistocene species, 
divide into two groups. The first series had dateable amounts of collagen; the 
second group contained negligible amounts of bone protein and were not 
dateable by present 14C techniques. The very low protein contents in the second
group could reflect their greater geological age or the fossils having been buried 
in different lithologies than the dateable bone. Within the valley alluvium we 
observed no significant lithologic differences that would have preserved protein 
better in one stratum than another. Consequently, we hypothesize that speci­
mens with poor chemical preservation represent fossils significantly older than 
those dating 11,500 to 13 ,890 yr B.P. Except for Stagmoose ( Ce1valces scotti) the 
poorly preserved fossils represent species from a warmer climate regime and 
therefore may date from an earlier Pleistocene interstadial. 

Our results demonstrate the biostratigraphic significance of the Kansas River 
fauna for reconstructing Holocene and late-Pleistocene vertebrate communi­
ties. By using chemistry and directAMS 14C dating of individual fossils identified
to species, we identified an invalid Pleistocene horse species and demonstrated 
that at least two Pleistocene fossil ages existed. 

We extend special thanks to Jerry and Donna Ash berger, who have contributed substantially to the 

documentation of the Kansas River fauna. The support of Robert Papp is greatly appreciated. AMS 
1'1C dating was partially funded by NSF grants EAR 90-1895 and EAR 91-18683 to T. Stafford, R. 

Graham and H. Semken. 
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CURRENT RESEARCH IN THE PI.EJSTOGENE 

Paleoenvironments: Geosciences 

The Munsungun Chert Utilization and 

Paleoindians in Southwestern Maine 

Nathan D. Hamilton and Stephen G. Pollock 

Vol. 13, 1996 

Recent geoarchaeological investigations in Cumberland and York counties, 
southwestern Maine, have identified two single-component occupations that 
are significant for assessing lithic raw-material utilization and regional recon­
structions of mobility, seasonality, settlement patterns and social interaction. 
The Point Sebago site (ME 12.24) in the Presumpscot River drainage has 
undergone excavation of 40 m2, ca. 50 percent of a single locus. The site 
preserves an elongate locus of flaked-stone tools and debitage upon a knoll of 
till some 5 m above and 20 m from the present shore of Sebago Lake. The other 
site, known as Spillers Farm (ME 4.13), is situated on silt and clay deposits of the 
Presumpscot Formation. The site is adjacent to a small bedrock knoll overlook­
ing the Merriland River, a small drainage flowing to the Gulf of Maine in the 
town ofWells. At present, Spiller Farm is known from an excavation and surface 
collection of 286 flaked-stone tools. Both sites represent an additional excep­
tion to the regional pattern in Maine of Paleoindian selection of sandy soil 
deposits (Spiess and Wilson 1989). Previously other exceptions to the pattern 
were the quarry-related sites on the thoroughfare between Munsungun and 
Chase Lake (Bonnichsen et al. 1991) and the 39.1 Paleoindian site on the 
Georges River in Searsmont (Cox et al. 1994). 

The Point Sebago site was first identified in a phase I evaluation of a proposed 
condominium/golf course development at the north end of the lake. A phase 
II excavation revealed 6 chert tools and 26 pieces of debitage in a locus about 
3 x 6 m. The landowners, Mr. and Mrs. Lawrence Gould, set aside the site area 
from development after the significance was revealed. In the summer of 1994 
the University of Maine (USM) conducted a block excavation of 38m2

• The 
phase I and II excavations combined with the 1994 USM work for 48m2 and 
produced 115 (289 g) chert tools or fragments of tools and 1,424 ( 174 g) pieces 
of chert debitage. All the 1994 USM work was conducted with 1/8" (3.35 mm) 
mesh screens to recover microflakes. About 90% of the flakes are in the size 
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range ofl/8 to 1/ 4". A moderate number of these exhibit bifacial thinning and
unifacial retouching. 

The cultural remains are vertically distributed in the till matrix to over 75 cm 
in depth. Spatially they extend over an area about 12 x 5 m, although the northern 
end was slightly truncated by a parking space. It is notable that 25% of the tools 
and 40% of the debitage (551) occur in a single area measuring 1 x 1 m. 

Cultural remains at Point Sebago are all chert. These include one fluted 
biface base of red chert derived from the Munsungun Lake Formation, 24 end 
scrapers, 14 side scrapers, 5 pieces esquillees, 2 gravers, and 69 others. Of 
significance, 98% of the tools are clearly assignable to the Munsungun Forma­
tion (Pollock 1987) and are likely from Norway Bluff and Willard Brook 
quarries north of Munsungun Lake in northern Maine, some 500 km to the 
north (cf. Bonnichsen 1981, Bonnichsen et al., 1991). In addition, five artifacts 
exhibit similarities to artifacts manufactured from Nova Scotia chalcedonies. 
These artifacts which we assign to a Nova Scotia origin represent the first 
unequivocal use of these materials in a Paleoindian context in western Maine. 
One piece was identified as the so-called "Sandy River" Jasper. 

The Spillers Farm site was identified by the landowner after the shallow 
plowing of silt and clay deposits for strawberry fields. Surface artifact plotting 
and collection reveal a locus of chert tools and flakes that likely extends to 
undisturbed portions. Some 286 (1,381g) tools of chert or felsite include 4 
fluted basal portions, 3 midsections and 2 tips, 1 unfluted biface, 41 end 
scrapers, 23 side scrapers, 9 pieces esquillees and 5 gravers. All but 8 of the tools 
recovered thus far are Munsungun formation chert. The debitage includes 
2,182 (323 g) flakes of chert (98%) and rhyolite. 

To date the diagnostic deeply indented fluted biface bases from Point Sebago 
and Spiller Farm exhibit similarities to the Vail and Debert Paleoindian sites. 
The large, thicker bifaces from Spiller Farm are similar to forms from Bull 
Brook in northeastern Massachusetts and the Windy City site at Munsungun 
Lake. In the two southwestern Maine sites, Munsungun chert by artifact 
numbers and weight reveals the regional importance of this raw material in 
Paleoindian context in western Maine. Current research in raw materials 
assessment involves x-ray diffraction analysis, neutron activation, ICP and 
microscopic study. Continued research will focus on the excavation of Point 
Sebago and Spiller Farm and the geochemical study of the Munsungun 
Quarries (Pollock 1987) and archaeological specimens with good intrasite 
provenience. The data should allow an unique opportunity to examine the 
initial colonization of the Maine-Maritime region by Paleoindians as well as 
allow enhanced resolution patterns of utilizations of and regional trade and/ 
or exchange patterns of Munsungun chert in northern Maine. Munsungun 
chert is also present in the Bull Brook and Neponset in northeastern Massachu­
setts as minor amounts. Additionally, several fluted point specimens of this 
material have been recovered in the Merrimack drainage. 
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Geo-Ecologic Dynamics in the Glacial Lakes 

Duluth-Agassiz Region (Northern Minnesota) 

During the Late Pleistocene and Early Holocene 

Christopher L. Hill and James K Huber 

Studies of the late-Quaternary stratigraphy, geomorphology and vegetative 

chronology of the area immediately west of the Lake Superior basin provide an 

opportunity to evaluate the dynamic interactions between the geosphere and 

the biosphere. These interactions have ramifications for understanding the 
timing and character of local potential Paleo-American adaptations. Quater­
nary strata and landforms in northeastern Minnesota indicate a physical 
context associated with ice margin, pro-glacial lakes, and changing drainage 
systems, while the biostratigraphic record can be used to develop a postglacial 

vegetational chronology (Hill 1995; Huber 1992, 1995; Phillips et al. 1994). 

A series of glacial advances affected the region from prior to 12,500 to around 
9,900 yr B.P. (Hill 1995; Phillips and Hill 1994). Ice lobes advanced from the 
northwest, north, and northeast. In the central region, melting of the Rainy 

lobe created a series ofrecessional moraines, eventually reaching the Vermilion 
moraine ice margin by 12,500 yr B.P. Glacial lakes formed south of this margin. 
At about this same time, the Automba-phase Superior ice lobe occupied the 

region to the east. As this ice lobe melted back into the Superior basin, another 

glacial lake was created. Between about 12,000 and 10,500 yrB.P., Alborn-phase 
ice advanced from the northwest and Thompson-Nickerson phase ice advanced 

from the northeast. Meltwater from the various ice lobes contributed to the 
creation of Glacial Lakes Upham II, Koochiching, Norwood, and Nemadji ( or 
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incipient Duluth). A rise in the level of Lake Agassiz appears to have been a
response to the Marquette-phase advance of the Superior lobe which may have
reached the Marks-Mackenzie ice margin around 9,900 yr B.P. 

Three major sets of proglacial lakes existed in northeastern Minnesota during 
the end of the Pleistocene and earliest Holocene. Two intervals of lakes on the 
Aitkin and Upham plains were separated by the Alborn-phase ice advance, with 
the possibility of glacial lake persistence to about 9,000 B.P. ( cf. Hobbs 1983). 
North and west of this region , a series of lakes formed , eventually leading to the 
development of Glacial Lake Agassiz which persisted in northern Minnesota to 
about 9,000 yrB.P. Fluctuating ice margins resulted in different lake levels leading 
to the Houghton low stand by about 8,000 yr B.P. in the Superior basin. 

The dynamics associated with glacial ice margins and the locations of glacial 
outwash lakes and drainage patterns influenced the postglacial biotic character 
of the region. A tundra-type setting appears to have been established in some 
deglaciated areas as early as 14, 7 00yrB.P. (Huber 1992). By 12 ,000yrB.P. a shrub 
or tundra parkland may have existed in the southern part of the region. There are 
some indications for the presence of a late-Pleistocene mosaic ecologic pattern. 
The region bounded between Glacial Lake Agassiz to the northwest and Glacial 
Lake Duluth to the southeast between 11,000 and 10,500 yr B.P. may have been 
characterized by two generalized vegetational landscapes as inferred from fossil 
pollen assemblages (cf. Julig and McAndrews 1993). The southwest may have 
been a "lichen woodland" or shrub parkland , while the area to the northeast may 
have been tundra, tundra parkland or shrub parkland (Huber 1992,Julig and 
McAndrews 1993). After the melting of the Marquette-phase Superior lobe and 
during the Minong-Houghton transition within the Superior basin (starting ca. 
9,500 to 9,000 yr B.P.) , the region was likely a boreal forest landscape dominated 
by spruce and pine ( cf. Cushing 1967). A conifer or conifer-hardwood forest was 
likely established in the region by 8,3 00 yr B.P. (Huber 1992). If the proposed 
transition from a lichen woodland/shrub parkland and tundra-type/tundra or 
shrub parkland ecotone setting-bounded by large glacial lakes and the 
Laurentide ice margin-to a landscape dominated by a postglacial boreal forest 
context sometime around 10,000 yr B.P. can be substantiated , it might be used to 
predict the presence of two temporally distinct Paleo-American adaptive strate­
gies in the region between Glacial Lakes Duluth and Agassiz (cf. Julig and 
McAndrews 1993). The interrelationships between physical environments and 
biota (plants and animals) can viewed from a geo-ecologic perspective (Hugget 
1995) combining landscape ecology and biogeography to model paleoecologic 
dynamics. Based on the presence of a major geo-ecologic transition around 
10,000 yr B.P. we propose that prehistoric human populations who may have 
occupied the area during the late Pleistocene and early Holocene would have had 
temporally distinct adaptive strategies. These strategies may be reflected in the 
prehistoric record by potentially distinct archaeologic taxonomic entities repre­
senting the presence of local early-Paleo-American and late-Paleo-American 
populations. A further postulate would argue that biotic adaptations , including 
Paleo-American strategies , prior to about 10,000 yr B.P. may reflect a mosaic 
habitat setting while later adaptations would be associated with a less variable, 
more homogeneous ecologic context. 
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Research on the late-Quaternary geo-ecology of northern Minnesota has been supported through the 

Archaeometry Laboratory, University of Minnesota, under the direction of Professor George Rapp.Jr. 
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The Aggie Brown Member of the Oahe 

Formation: A Late Pleistocene/Early Holocene 

Marker Horizon in Western North Dakota 

David D. Kuehn 

The Oahe formation is the only formally recognized post-Wisconsin 

lithostratigraphic unit in North Dakota. Defined to include silt deposited on 
upland surfaces (Clayton et al. 1976), the Oahe formation was expanded to 
include all late-Quaternary sediment overlying Pleistocene glacial, glacio­

fluvial, and glacio-lacustrine sediment in North Dakota (Clayton and Moran 
1979). The Oahe formation comprises eolian, fluvial, and pond lithofacies 
(Clayton and Moran 1979), and is divided into four members (Clayton et al. 
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1976). From oldest to youngest, these members are: ( 1) the Mallard Island
member, c. 14,000-13,000 yr B.P.; (2) the Aggie Brown member, c. 13,000-
8,500 yrB.P.; (3) the Pick City member, c. 8,500-4,500 yrB.P.; and the Riverdale 
member c. 4,500-0 yr B.P. (Artz 1995; Clayton et al. 1976). 

Stratigraphic investigations in the Little Missouri Badlands of western North 
Dakota indicate that archaeological sites dating from the late Pleistocene/ early 
Holocene are most likely to be found in association with the eolian facies of the 
Oahe formation. These sediments are primarily limited to small depositional 
basins in upland settings (Artz 1995; Kuehn 1995). The other principal Oahe 
formation lithofacies (i.e., fluvial) are located in lowland settings and were 
deposited within the last 7,000 years (Kuehn 1995). Likewise, of the four 
recognized Oahe formation members, only the Aggie Brown, Pick City, and 
Riverdale are present in the badlands region. Of these, only the Aggie Brown 
member is contemporaneous with the Paleoindian tradition. The others (i.e., 
the Pick City and Riverdale) postdate the Paleoindian period (Clayton et al. 
1976). Fortunately for archaeologists, the Aggie Brown is easily recognizable on 
the basis of stratigraphic position and pedogenic composition. 

As illustrated in Figure 1, the Aggie Brown member (in the badlands region) 
is situated at the bottom of the upland sequence, overlying Tertiary bedrock or 
Pleistocene gravels. At any given section, the Aggie Brown member contains 
between one and nine beds, defined on the basis of bounding inconformities. 

1498 ± 80yr. B.P. 

2160 ± 70yr. B.P. 
fire-cracked rock 

4070 ± 130yr. B.P. 

6580 ± 160 yr. B.P. 
Simonsen point 
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9200 ± 70yr. B.P. 

10,480 ± 80 yr. B.P. 
10,730 ± 400 yr. B.P. 
10,740 ± 120yr. B.P. 
11,070 ± 280yr. B.P. 
11,560 ± llOyr. B.P. 
9330 ± 490 yr. B.R 

13,070 ± 490yr. B.P. 
11,830 ± 340yr. B.P. 

24,230 ± 1510 yr. B.P. 
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Figure l, Generalized stratigraphic section of late-Quaternary upland sediments in the Little 

Missouri Badlands, North Dakota. 
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Each of the units is capped with a soil, ranging from Entisols to Mollisols. In 
their original description of the Aggie Brown member, Clayton et al. (1976) 
recognized only one soil, the Leonard Paleosol (Bickley 1972). Quite distinctive 
due to its exceptionally dark color, the Leonard Paleosol has proven valuable 
as an aid to locating Paleoindian components in the Knife River Flint Primary 
Source Area of west-central North Dakota (Artz 1995; Root et al. 1986). 

In the Little Missouri Badlands, because the Aggie Brown member contains 
as many as nine soils, depending upon local geomorphic conditions, the 
concept of a single "Leonard Paleosol" is problematic; hence, the soil is not a 
practical temporal marker. However, the Aggie Brown member is a distinctive, 
traceable lithostratigraphic unit, and therefore is an extremely useful marker 
horizon for late-Pleistocene and early-Holocene sediments, and consequently 
for possible Paleoindian materials. 
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A Terminal Pleistocene Paleoshoreline Feature 

on Admiralty Island, Southeast Alaska 

Madonna L. Moss and Jon M. Erlandson 

To many scholars, the possibility that humans migrated into the New World 
along the North Pacific coast near the end of the Pleistocene remains a 
tantalizing, if unconfirmed, possibility. Finding early coastal sites is compli-
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cated by rapid postglacial sea-level rise and subsequent coastal erosion. Along 
the convoluted coastlines of northwestern North America, however, late­
Pleistocene and early-Holocene shorelines have been preserved by the isostatic 
rebound of paleoshorelines in protected marine settings (Flad.mark 1990). To 
focus the search for early Northwest Coast archaeological sites, the paleogeog­
raphy of the area must first be reconstructed through the study of the glacial, 
sea level, and biological histories of the region. An important aspect of those 
studies is documenting and dating paleoshoreline features, including raised 
shell beds. In this paper, we report on one such feature located in Kanalku Bay 
on Admiralty Island, Southeast Alaska. 

The Kanalku Bay shell bed was identified during a 1987 reconnaissance by the 
authors. Kanalku Bay is one of three major bays located in the complex 
estuarine system that empties out Kootznahoo Inlet on the southwest shore of 
Admiralty Island. Several wood-stake fishing weirs have been investigated in this 
region (Moss et al. 1990). At the Kanalku Bay fish weir ( 49-SIT-311), located in 
the intertidal zone at the mouth ofKanalku Lake Creek, we found one spruce 
(Picea sitchensis) stake (14C dated to 955 ± 35 yr B.P.; Pitt-131) driven into 
estuarine clay containing numerous articulated butter clam (Saxidomus giganteus) 
shells in growth position. On the south side of the creek opposite this sampling 
location, a 1.2-m-high stream-bank profile revealed a basal estuarine mud again 
containing articulatedSaxidomusshells. This shell bed was overlain by 30-40 cm 
of estuarine mud containing wood and other vegetal debris; a fluvial stratum 
30-40 cm thick of poorly sorted cobbles, gravels, and coarse sands; and 40 cm
of finer sands and muds, capped by a mineral soil supporting salt-grass marsh
vegetation.

From the north bank of the creek, a single Saxidomus shell was 14C dated to 
10,035 ± 70 yr B.P. (Pitt-134). With the shell bed located about 1 m below the 
modern high-water mark, and based on the modern tidal range of Saxidomus 
giganteus ( ca. + 1 m to - 0. 75 m; Nickerson 1977), we estimate that the terminal­
Pleistocene sea level was roughly 4 to 6 m higher than present on this part of 
Admiralty Island. Due to the steep topography, however, the position of the 
shoreline probably changed only slightly. Today, the exposed shell bed is 
located as little as 20-25 m from the current shoreline. 

In recent years, considerable amounts of data have accumulated on paleo­
shorelines from SoutheastA!aska and British Columbia ( e.g., Clague et a!. 1982; 
Fedje et al. 1995; Mann 1983; Mobley 1988; Putnam and Fifield 1995). The data 
suggest that raised marine shorelines dating to the terminal Pleistocene and 
early Holocene are present along much of the northern Northwest Coast. The 
elevations of these features vary widely depending on local glacial, isostatic, and 
sedimentation regimes (see Mobley 1988). Nonetheless, the wide distribution 
of these features near or above modern sea level suggests that numerous coastal 
landforms dated between 13,000 and 7,500 yr B.P. are present along the 
northern Northwest Coast. 

Many of these localities would have been suitable for settlement by early 
maritime peoples. The abundance of shellfish remains in these Flandrian beach 
deposits also suggests that intertidal productivity was relatively high in some 
locales by the early postglacial. For the northern Northwest Coast, therefore, 
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the hypothesis that productive intertidal and marine communities attractive to 
humans did not develop until the middle Holocene (e.g., Yesner 1980:734) 
seems to be unfounded. To effectively search for the archaeological sites early 
maritime peoples may have left behind, however, much more research is 
needed to document the spatial and temporal distributions of paleoshoreline 
features and the productivity of marine and estuarine communities. 

References Cited 

Clague, J. J., R. W. Mathewes, and B. G. Warner 1982 Late Quaternary Geology of Eastern 
Graham Island, Queen Charlotte Islands, British Columbia. Canadian Jonrnal of Earth Sciences 
19:1700-1790. 

Fedje, D. W., A. P. Mackie, J. B. McSporran, and B. Wilson 1995 Early Period Archaeology in 
Gwaii Haanas: Results of the 1993 Field Programme. In Early Hu-man Occupation in British Columbia, 

edited by R. Carlson and L. Dal Bona, University of British Columbia Press, Vancouver (in press). 

Fladmark. K. R. 1990 Possible Early Human Occupation of the Queen Charlotte Islands, British 
Columbia. Canadianjoumal of Archaeology 14:183-197. 

Mann, D. H. 1983 The Qu.aternary Histo,y of the Lituya Glacial Refugi-111n. Ph.D. dissertation, 
University of Washington, Seattle. 

Mobley, C. M. 1988 Holocene Sea Levels in Southeast Alaska: Preliminary Results. Arctic 

41 (4):261-266. 

Moss, M. L. 1989 Archaeology and Cultural Ecology of the Prehistoric Angoon Tlingi.t. Ph.D. disserta­
tion, University of California, Santa Barbara. University Microfilms International, Ann Arbor. 

Moss, M. L.,J. M. Erlandson, and R. Stuckenrath 1990 Wood Stake Weirs and Salmon Fishing on 
the Northwest Coast: Evidence from Southeast Alaska. Canadian journal of Archaeology 14:143-58. 

Nickerson, R. B. 1977 A Study of the Littleneck Clam (Protothaca staminea conrad) and the 
Butter Clam (Saxidomus gi.ganteus Deshayes) in a Habitat Permitting Coexistence, Prince William 
Sound, Alaska. Proceedings of the National SheUfisheries Association 67:85-102. 

Putnam, D. E., and T. Fifield 1995 Estuarine Archaeology and Holocene Sea-Level Change on 
Prince of Wales Island, Alaska. Paper presented at Hidden Dimensions: the Cultural Significance of 
Wetland Archaeology, Vancouver, British Columbia, April 1995. 

Yesner, D. R. 1980 Maritime Hunter-Gatherers: Ecology and Prehistory. Current A-11thropology 

21 :727-750. 

General Stratigraphy and Geochronology 

of the Arc Site, Genesee County, New York 

Kenneth B. Tankersley 

Geographically, Arc (A037-10-0009, New York State Museum site number) is 
the largest early-Paleoindian site in New York state. The presence of buried, 
organic-rich late-Pleistocene and Holocene stratigraphy, as well as the geo­
graphic extent of the Arc site, provides an unique opportunity to obtain a large 
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suite of geochronological data. Radiocarbon dating of the late-Pleistocene and 
Holocene stratigraphy allows us to chronometrically date the early-Paleoindian 
habitation, a rare geologic situation and unprecedented in the eastern Great 
Lakes region (Deller and Ellis 1988:255, 1992:126; Haynes 1991:438). 

A mosaic of buried and intact late-Pleistocene and Holocene strata was 
exposed in recent geoarchaeological excavations and solid-sediment coring. 
While we were unable to find a single location with a complete uninterrupted 
late-Pleistocene through Holocene stratigraphic sequence, we identified a 
number of stratigraphic inliers (i.e., a group of strata surrounded by sediments 
of younger age). When this mosaic is examined collectively, a complete 
depositional history of the Arc site can be reconstructed. 

Each stratigraphic section is like a patch on a quilt, and when viewed together 
the combined sections form a pattern of aggradation and degradation over the 
past c. 12,500 years. For example, in the southern section of the site (surface 
elevation 201 m, or 660 ft), we found more than 3 m of lacustrine deposits and 
peat overlying a firm, calcareous, silty clay diamicton. The lacustrine deposits 
consist of alternating red and gray varves overlain by upwardly grading clay, silt, 
and sands. They, in tum, are overlain by a layer of peat that extends to the 
modern land surface. 

Undoubtedly, the diamicton amassed during the last glacial advance, c. 
12,500 B.P. (Muller and Calkin 1988:57). As the ice margin withdrew to the 
north, glacial meltwater filled the adjacent Lake Erie basin. Discharging water 
flowed eastward and over the Arc site. The inflows of glacial meltwater created 
the extensive but shallow glacial Lake Tonawanda (Lewis and Anderson 1989; 
Tinkler et al. 1992). At this time, lacustrine sediments were deposited over the 
eroded diamicton surface. A radiocarbon assay obtained on a wood sample 
from the base of alluvium in nearby Whitney Creek demonstrates that Tonawanda 
lake waters had drained from the Arc site by 11,700 ± 110 yrB.P. (BETA-47308) 
(Monaghan and Hayes 1993: 14). In other words, Tonawanda would have been 
a dry lake basin at the time early Paleoindians first entered the eastern Great 
Lakes region and occupied the Arc site. Indeed, lacustrine deposits are absent 
in the northern section of the site (surface elevation� 198 m, or 650 ft). In the 
uncultivated portions of this area, the eroded and weathered diamicton surface 
(i.e., a paleosol) is overlain by sequences of peat, marl, and tufa. 

Early-Paleoindian artifacts and features occur on the surface of the weath­
ered diamicton. It forms the surface of a series of shallow, sloping, erosional 
steps above and within Oak Orchard Swamp. Near the base of the slopes, the 
paleosol is overlain by a fine silt slope wash. Two radiocarbon age determina­
tions (10,360 ± 400 yr B.P. [BGS-1794] and 10,375 ± 110 yr B.P. [BGS-1795], 
10,370 ± 108 yrB.P. [weighted average]) were made on wood and peat samples 
from a possible forest floor at the base of the overlying strata. These statistically 
comparable assays are terminous post quern, that is, they postdate the Paleoindian 
habitation of the site. 

In some places (surface elevation 195 m, or 640 ft), an erosional hiatus occurs 
beneath more recent peat accumulations. Three radiocarbon dates were 
obtained from successive overlying peat layers: 8,260 ± 1,060 yr B.P. (BGS-
1840); 7,600 ± 200 yr B.P. (BGS-1633); and 5,260 ± 190 yr B.P. (BGS-1667) 



CRP 13, 1996 TANKERSLEY 127 

(Monaghan and Hayes, 1993:15; Weir et al. 1992). These radiocarbon dates
support Monaghan's and Hayes's (1993) earlier interpretation that Oak Or­
chard Swamp formed during the Holocene, that is, after the Paleoindian 
habitation. 

The early-Paleoindian habitation is likely related to the abundant mineral 
springs (i.e., salt, carbonate, and sulfate) that discharge on the Arc site. The 
mineral-rich waters reach the surface through faults and bedrock fractures 
under high hydrostatic pressure. Consequently, the flow of water would not 
have been affected by changing late-Pleistocene climatic conditions or the 
availability of surface moisture. In this regard, the Arc site is reminiscent of 
other mineral-spring related early-Paleoindian sites such as Sandy Springs, 
Ohio (Seeman et al. 1994), Big Bone Lick, Kentucky (Tankersley 1996), and 
Kimmswick, Missouri (Graham and Kay, 1988). 
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General Index 

13C 80, 102, 111, 115 
14C 7, 11, 28, 32-33, 36, 47, 49-50,

80, 105, 112, 114-115, 124 
Abies See fir 

Accipitridae See hawk 
Acer See maple 

Actun Lara, Yucatan 93 

Adams site 63 

Admiralty Island 123-124 

aeolian 1, 9, 18, 121-122 

Aggie Brown member 121-123 

Aitkin 120 
Alamogordo, New Mexico 

Albuquerque 59-61 
Alcove locality 101 

alder (Alnus) 85-86, 88, 90 

Alder complex 85-86 

Algonquian 41 
alluvial fan 1 

alluvial terrace 57 
Alnus See alder 

Alopex lagopus See Arctic fox 

Altithermal 32-33 

Amaranthaceae See Cheno-Am 

Ambrosia See ragweed 

AMS dating 11, 14, 27, 36, 46, 69, 
105, 111, 114-115 

Amur 81 

Anadarko Blade cache 53-54 

Anatidae See duck 

Andean condor ( Vultur giyphus) 97 

Andes 89-90, 97-98 

Angara River 81 

Anseriformes See duck and goose 

antelope 32, 102-104 

Antilocapridae See antelope 
antiserum 55-56 

antler 6-7, 22, 45-46, 67 

Anzick site 19, 41, 44-45 

apocynum 49 

135 

Arbuckle Hills 109 

Arc site 125-127 

Arctic fox (Alopex lagopus) 73 

Arctic hare (Lepus arcticus) 102 

Arctodus simus See short-faced bear 
Argentina 17, 97 

Arizona 19 

armadillo (Dasypus bellus) 114-115 

Arroyo Ballenera 17 

Artemisia See wormwood and sage 

artiodactyl 102 
ash (Fraxinus) 71, 88 

Asia 93 

aspen 88 

Aubrey site 53 

badger ( Taxidea taxus) 102 

Baja California 99 

Barton Gulch 85-86, 101 

basalt 17, 24, 101, 107-108, 112 

bead 13, 21-22 
bear ( Ursus sp.) 36, 54, 73, 101-

103, 114 

beaver ( Castor canadensis) 6, 103, 114 

Behrensmeyer stage 74, 108 

Beringia, Beringian 105 

Betula See birch 

biface 2, 4-7, 16-17, 21, 26, 28, 34-
37, 39, 43,47,55, 62-63, 65-67, 

109-111, 118

Big Black site 42-44 
Big Smoky Valley 51 

Big Springs 32 

birch (Betula) 88-89 

Bison sp. 

B. antiquus 8, 32, 95-96, 107,
114-115

B. Bonasus See European bison

black bear ( Ursus americanus) 103, 

114 
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black mats 27 
Black Mountain 25-27 

Black Rock Desert 51-52 
black spruce (Picea mariana) 88 
Blacktail Cave 101-102 
Blackwater Draw 8-9, 31-32, 60 
blade, blade tool 4, 6, 24, 34-35, 

41, 45, 53-54, 63 
Blue Mountain 47 
Bobtail Wolf site 38-39, 42-44 
bog 45 
Boles Wells 1-2 
Bolivia 97 
Bonner Springs 114--115 
Bootherium bombifrons See Harlan's 

musk ox 
Bos See cow 
Boston 22 
Bostrom site 16 
Braxton soil 6 
Briggs 8 
British Columbia 124 
brown bear See grizzly bear 
Brown'sValley 41 
Btn horizon 38 
Buck Mountain 47 
Bull Brook 21-22, ll8 
bunch berry ( Camus canadensis) 88 
bushy-tailed wood rat (Neotoma cf. 

cinerea) 102 
Busse Cache 24, 41 
Butcher Flat 47 
butchering 7-8, 36, 55-56, 69, 74-

75, l ll 
Buteo See hawk 
butter clam (Saxidomus giganteus) 124 

caballoid horse (Equus lambei) 105 
Caddoan 41 
Calgary 55 
Caliche 9, 32 
California 4, 11, 13, 47, 52, 61 
Camas Prairie 107 
camel ( Camelops sp.) 27-28, 103-

104, 114--115 
Camelops cf. hestemus See Yesterday's 

camel 

136 

CAMS 11, 50,115 
carbon, carbonate 1, 107, 127 
caribou (Rangifer tarandus) 73 
Carson City, Nevada 49 
Carson-Conn-Short site 62 
Castoroides kansasensis See giant 

beaver 
Cathartidae See vulture 
Centennial Valley 103-104 
Central Great Plains Radiocarbon 

Data Base (CGPRDB) 79-80 
Ceroalces scotti See elk-moose 
Cervid, Cervidae See elk 
Cerous elaphus See elk 
channel flake 2, 26, 39,43-44, 60 
charcoal 13-14, 16, 21-22, 27-28, 

80-81, 85, 111
Chase Lake 117 
Cheno-Am type 86 
Chenopodiaceae See Cheno-Am 
Chenopodium leptophyllwn See 

slimleaf goosefoot 
chert 

black 52 
Buffalo River 62 
Burlington 16, 34 
burned 62 
chalcedony 24, 52,109,112,118 
Chuska 2 
Cobden 16 
Dongola 16 
Dover 7 
Edwards 1-2, 9, 32, 53-54, 60 
Fern Glen 34 
Fossil Hill formation 64-65 
Knox 78 
Rancheria 2 
red 66, 118 
Ste. Genevieve 62 

Chesrow complex 36 
chopper 36-37 
Chrysemys cf. picta See painted turtle 
Chukotka 81 
Ciconiiformes See vulture 
cienega paleosol 27-28 
Clarks Flat 4 
Clearwater River 107, 112 
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clubmoss (Lycopodium) 90 

Coats-Hines site 6-7 
cobble 6, 16, 36, 39, 57, 60, 112-

113, 124 
Cody complex 51-52 
Coelodonta See woolly rhinoceros 
Coglan Buttes 47 
collagen 7, 11-12, 19, 36, 46, 70, 

102, 104, 106-107, 115 
Colorado 24---27, 41, 79 
Columbian mammoth (Mmmnuthus 

colwnbi) 103, 107, 109, 112 
Columbia River 107 
Connecticut 21-22 
Cooper site 41, 95-96 
core tool 53-54, 63 
cormorant (Pelecaniformes, 

Phalacrocoracidae) 97 
Camus canadensis See bunchberry 
Cory/us See hazelnut 
cottonwood (Populus balsamifera) 

85, 88 
Cougar Butte 47 
cow (Bos) 24, 96 
coyote (Canis latrans) 102, 104 
Cracow 73 
Cumberland County, Maine 30, 117 
Cumberland River 29-30 
Cygnus columbianus See tundra swan 
Cyperaceae See sedges 

Daisy Cave 13-14 
Dallman's sites 10-12 
Dearborn River 101 
deer ( Odocoileus sp.) 6, 48, 55-56, 

85, 102, 104, 114 
diatomite beds 32-33, 91 
Dietz site 47 
dire wolf ( Canis dirus) 114 
DNA 55, 106 
dog ( Canis sp.) 

C. dirus See dire wolf 
C. familiaris See domestic dog 
C. Latrans See coyote 

dolomite 36-37 
Domebo 54 
domestic dog ( Canis Jainiliaris) 6-7 

137 

Drews Creek 47 
duck (Anatidae, Anseriformes) 97, 

103-104 
Duluth 120 
Duripan 47 

East Medicine Lake 4 7 
East Wenatchee site 19-20, 63 
Eckles Clovis site 69 
Eden site 51 
El Caballo III 91 
El Cedral 93-94, 99-100 
elephant (Proboscidian) 11, 55-56, 

74,89, 102, 109-110, 112 
El Golfo 93 
elk ( Cerous elaj1hus) See also 

wapiti 48, 58, 114 
elk-moose ( Ceroalces scotti) 114---115 
elm ( Ulmus) 88, 97 
end scraper 2, 26, 30, 34---35, 55-56, 

66, 118 
Equisetwn sp. See horsetail 
Equus sp. 

E. caball1ts 73, 106
E. cf. conversidens See Ice-Age

horse
E. lainbei See caballoid horse
E. laurentius 114---115

European bison (Bison bonasus) 96 
Evant Core cache 53-54 
Falconiformes See hawk 
Fallon, Nevada 49 
felsite 21-22, 118 
Fenn cache 41 
Fenske site 36 
fir (Abies) 1, 6-7, 11, 14, 26-27, 36, 

54,61, 63, 65-66, 74, 79,86-88,96, 
100-103, 108, 114---115, 117-118, 
124, 126 

flamingo (Phoenicopteridae, 
Phoenicopteriformes) 97 

Flattop chalcedony 24 
Flint Hills 23 
Folsom 1-2, 24---27, 38-39, 41-44, 

59-61, 63
Fort Campbell Military Reservation 

29 
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Fort Payne 7, 62 

Fortymile Washes 57 
fox ( Vulpes sp.) 73, 102 
Fraxinus See ash 
frog (Rana spp.) 6, 104 
Front Range 101 

Garland cache 54 
Ganrin County, Oklahoma 109 
Genesee River 71, 125 
Georges River 11 7 
giant beaver ( Castoroides kansasensis) 

114-115
giant short-faced bear See short-

faced bear 
Glacial Lakes Upham II 119 
Glacier Peak 19 
Gordon Creek 41 
gorget 34 
Grants Ridge 60 
grasses (Gramineae) 34, 74, 86, 88, 

90 
Grasshopper Flat 47 
graver 6, 16, 26, 40, 66-67, 118 
greasewood (Sarcobatus) 86 
Great Basin 49, 51, 58 
Great Lakes 12, 16, 36, 41, 126 
Great Plains 4, 51, 79 
grebe (Podicepididae, Podicepidi-

formes) 97 
Green Bay lobe 10 
Greenhorn Range 85 
grizzly bear ( Ursus arctos) 101-102 
ground penetrating radar (GPR) 

32-33
ground squirrel (Spermophilus sp.) 

48, 104 
Grove Mammoth site 112-113 
Gruiformes See rail 
Guano Valley 52 
Gulf of Maine 117 

hammerstone 32, 40, 54 
Hanson 60 
Hardinger complex 85, 101 
hare (Lepus sp.) 46, 85, 102, 106 
Harlan's musk ox (Bootherium 

138 

bornbifrons) 101-102, 114-115 
hawk 97-100 
hazelnut ( Co,ylus) 88 
hearth 14, 21-22, 27, 32, 73 
heat-treating 62-63, 65 
heavy liquid flotation method 88 
Hebior site 36-37, 87-88 
Herniauchenia sp. See camel 
Hibbard's tundra vole (Microtus cf. 

paroperarius) 102 
Hidden Cave 49 
High Plains 2, 8, 23-24, 32-33 
Hill mammoth 110-111 
Hinsdale County, Colorado 26 
Hiscock site 71-72 
hoary marmot (Marmo/a caligata) 

102 
Holartic region 93 
Holmes County, Ohio 55 
HomotheriU?n serum See scimitar cat 
horse (Equussp.) 6-7, 73, 88, 91, 

102-106, 114-115
horse-tail (Equiseturn sp.) 88 
Hudson River 22 
Huntington loam 6 
hyena (Hyaena) 73-74 

Ice-Age horse (Equus cf. conversidens) 

102 
ICP 118 
Idaho 107-108, 112-113 
Illinoian 34 
Illinois Department of Transporta­

tion 16-17 
Illinois Transportation Archaeologi-

cal Research Program 16 
illite 6 
Indian Creek 60 
Indiana 45-46, 55 
Instituto Nacional de Antropologia e 

Historia 94, 99 
Iowa 79 
Ipswich, Massachusetts 22 
ivory 72 
Ivory Coast 108 

jack pine (Pinus banksiana) 71 
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Jefferson's ground sloth (Megalonyx 

jeff ersonii) 114-115 

Jemez Mountains 60 
Jersey County, Illinois 34 
Jomada de! Muerto 2 
Juglans See walnut 
juneberry (Vaccinium-type) 88 
juniper (Juniperus) 86, 88 

Kamchatka 81 
Kanalku Bay 124 
Kansas River 79, 114-115 
Kansas State Historical Society 69 

Kansas 23-24, 41, 69, 79-80, 114-
115 

Kearny 23 
Kenosha County, Wisconsin 11, 37, 

87 
Kentucky 31, 63,127 
Keresiouan 41-42 
Kimmswick site 127 
Klamath Falls 46 
Klostermeier site 34-35 
knife 6, 16, 19, 36-37, 56, 63 
Knife River 38, 42, 123 
KOH-extracted collagen hydrolyzate 

70 
Kolyma 81 
Koochiching 119 
Kootznahoo Inlet 124 
Kostienki-Avdeevo 73 
Kristkautzky collection 17 

Lake Agassiz 120 
Lake Baikal 81 
Lake Border Moraine 37 
Lake Erie 126 
Lake Hitchcock 21 
Lake Lahontan 49 
Lake Michigan 10-11, 36, 87 
Lake Superior 119 
Lake Tonawanda 126 
Lamb County, Texas 31 
landform 81, 119, 124 
larch (Larix) 88 
Larix See larch 
Last Chance Creek 105 

139 

Last Glacial Maximum 73, 89, 104 
Laurentide 120 
Lemmiscus curtatus See sagebrush 

vole 
Lena River 81 
Leonard paleosol 38, 43-44, 123 
Leporidae See rabbit 
Lepus americanus See snowshoe hare 
limber pine 86 
limestone 62 
Lindenmeier 60 
Linger 60 
lithic scatter 2, 15, 29 
Little Missouri Badlands 122-123 
Llano Estacado 59, 61 
lodgepole pine (Pinus contorta) 86 
Lone Butte 60 
Long Valley 27 
long-nosed peccary (Mylohyus 

nasutus) 114-115 
Los Angeles 17-18, 99-100 
Los Lunas site 59 
Lost Iron Well 47 
Lost River 46-4 7 
Lovewell Reservoir 69-70 
Loxidonta africanus 110 
Lubbock, Texas 8, 10, 32-33 
Lycopodium See clubmoss 

Madison County, Illinois 15, 17 
Madison River 85 
Maine 117-118 
Mallard Island member 122 
mammoth (Mammuthus) 

M. columbi See Columbian
mammoth

M. primigenius 11, 36, 73
Mammut americanum See mastodon 
maple (Acer) 88 
Marks Beach site 31-33 
Marks-Mackenzie ice margin 120 
marmot (Marmota) 

M. caligata See hoary marmot
M. jlaviventris See yellow-bellied

marmot
Marquez Wash 60 
Marshall 97 



CURRENT RESEARCH IN THE PLEISTOCENE Vol. 13, 1996 

Martins Creek 55-56 

Massachusetts 21-22, 118 

Massacre Lake 52 

mastodon (Mamrnut ame1icanurn) 6-

7, 10-12, 36, 55, 71, 77-78, 114 

McConnell 106 

Medicine Lake 47 
Megalonyx jeffersoni See Jefferson's 

ground sloth 

Meleagris gallopavo See turkey 
Merrell site 103-104 
Merriland River 11 7 
Merrimack 118 

Mesa del Caballo 89-90 

Mexico 1,8, 33, 41, 59, 61,63, 93-

94, 98-100 

Miami, Missouri 77-78 

Michigan Basin 10, 36 

Michigan 11, 87, 89 

Jvlicrotus sp. See vole 

Microtus cf. paroperarius See Hib-

bard's tundra vole 

midden 13-14 
Middle Tennessee loess 6 

Middle Valmeyeran series 34 

Midland site 60 

Milnesand type 8-10 
Mina 93-94 

Minnesota 119-121 

Minong-Houghton 120 

Mississippi 34 

Mississippi River 6, 15-16, 34 

Missouri 77, 79, 96, 122-123, 127 
Montana 19, 44, 85-86, 101-104 

Montana Archaeological Society 
101 

Montgomery County, Tennessee 29 

montmorillonite 6 
Moody Tank site 2 

morame 37, 119 

mountain lion (Puma concolor) 114 

Mud Lake 36 

Mule Creek 32 
mummy 49 

Munsungun 117-118 

Museum of the Rockies 86, 101, 

103 

140 

Museum of Texas Tech Univer-
sity JO, 94 

musk ox (Symbos) 101-102, 114 

muskrat ( Ondatra zibethicus) 6, l 03 

Mustang Springs 32 

Mylodontidae See sloth 

Jvlylohyus nam/us See long-nosed 

peccary 

Myriophyllwn See water-milfoil 

National Geographic Society 96, 

101 

National Science Foundation 10, 

33, 82 
Native American Graves Protection 

and Repatriation Act (NAGPRA) 

ix-xi

Nebraska 79 

Nemadji 119 

Neotoma cf. cinerea See bushy-tailed 

wood rat 

Neponset 118 

neutron activation 118 

Nevada 27, 49, 51-52, 57-58 

Nevada State Museum 49 

Nevada Test Site 57-58 

New Mexico 1, 8, 33, 41, 59, 61, 63 
New York 71, 125 

niobrara 24 

Noahs Spring Fork 29 

North Clear Creek 26 

North Dakota 38, 42, 121-123 

Northern Channel Islands 13-14 

Norton Bone Bed site 24, 30-31, 62 

Norway Bluff 118 
Norwood 119 

Nova Scotia 118 

Nuckolls 31 

Oahe formation 121-122 

oak ( Quercus) 88-89, 126-127 

Oak Orchard Swamp 126-127 

obsidian 32, 47, 51-52, 57-61 

obsidian hydration 47, 57 
obsidian X-ray fluorescence 47 

ochre 19, 40-42 

Odocoileus sp. See deer 
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Ohio 55-56, 127 

Oklahoma 41, 53-54, 79, 95-96, 

109-110
Oklahoma Archeological Survey 

109 

Olive Branch site 30 
Ondatra zibethicus See muskrat 
Ontario 64-67, 71, 89 
opal 86 
Oregon 14, 46, 52 
Organ alluvium 1 
Osteichthyes 104 
Ottawa, Canada 106 

overshot flake 16 
Ovibos cavifrons l O 1 

Pacific Coast 123 
Padcaya 97 
painted turtle ( Cluysemys cf. picta) 6 
paleosol 13, 27, 38, 43-44, 47, 123, 

126 
Panther Creek 109-110 
Paraguay 93 

Paramo 90 
Parkhill complex 65 
passerine birds (Passeriformes) See 

perching birds 
Pavo Real 53-54 
peat 45, 71-72, 87-88, 105, 126 
Pelecaniformes See cormorant 
perching birds 97 
Perissodactyla See tapir 
Phalacrocoracidae See cormorant 
Phenacomp-us paraphenacomys albipes 

See white-footed vole 
Phoenicopteridae, Phoenicopteri­

formes See flamingo 
Picea See also spruce 

P. gla-uca See white spruce

P. mariana See black spruce
Pick City member 122 
pine (Pin-us) 14, 71, 85-86, 88-89, 

120 
P. banksiana See jack pine
P. contorta See lodgepole pine
P. flexilis 86
P. strobus See white pine

141 

Plainfield 101 
Plainview 8-10, IOI 
Plastron 6 
pluvial lake 4 
Poaceae See grasses 
Podicepidiformes, Podicepididae 

See grebe 
point 

Alberta 51-52 
Barnes 16 
biface 2, 4-7, 16-17, 21, 26, 28, 

34-37, 39, 43,47, 55, 62-63, 65-
67, 109-111, 118

broken 16, 26, 34, 36, 43-44, 51, 
63,67,69, 71, 73,112 

Cascade 47 
Clovis 19-20, 23-24, 34-35, 40-

41, 44-46, 48, 53-54, 62-63, 69, 
111 

Cody 51-52 
concave-base 9, 48, 51-52 
crescent 28 
Cumberland 16, 29-30, 117 
Dalton 16, 29-31 
dart 4 
Elko 58 
Fell's Cave 17, 18 
fish-tail 1 7 
fluted 4, 15-17, 19, 21, 22, 28, 

34, 35, 43, 44, 48, 63,118 
Folsom 1-2, 24-27, 38-39, 41-

44, 59-61, 63 
Gatecliff 58 
Great Basin 49, 51, 58 
Hardin 16 
Humboldt 58 
large stemmed 4 
Midland 60 
Pinto 4, 57-58 
preform 2, 4, 16, 21, 26, 39, 43-

44, 47, 60, 63, 65-67 
reworked 7, 17-18, 24, 30, 32, 

34, 39, 55-56, 66,118 
Rosegate 58 
Scottsbluff 51 
side-notched 32, 47 
Silver Lake 4 
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Simpson 93, 98 

Stanislaus broad-stemmed series 4 

stemmed 4, 17-18, 28, 47-48, 

51-52, 57-58
Thebes 16 
unifacial 6, 21, 30, 62-63, 66, 118 
Western stemmed 27, 47-48, 57-

58 
white quartzite 17 
Windust 47 

Point Sebago site 117-118 
Poland 73 
pollen 65, 72, 86---90, 120 
polyhedral core tablet 53 

polymerase chain reaction 106 
pondweed (Potamogeton) 88 
Populus See cottonwood, poplar 

and aspen 
porcupine (Erethizon dorsatum) 85 
post-glacial 26, 88, 90, 101, 119-

120, 124 
Potamogeton See pondweed 

Powars II 41 
pressure flaker 16 
Presumpscot formation 117 
Prickly pear cactus ( Opuntia 

polycantha) 85-86 
Proboscidean See elephant 
proglacial lake 21 
pronghorn antelope (Antilocapra 

americana) 

Puckett site 
Purdy 63 

See antelope 
30 

quarry 38, 40-42, 118 
quartz, quartzite 6, 17, 24 
Quaternary 71, 81-82, 88, 102, 108, 

119 

Quercus See oak 

rabbit (Leporidae, Sylvilagus sp.) 85 
ragweed (Ambrosia) 88 
rail (Gruiformes, Rallidae) 97 
Rainbow Mines 47 
Rainy lobe 119 
Rallidae See rail 
Rana spp. See frog 

142 

Rancholabrean 94 
Rangifer tarandus See caribou 
rat 102 
red fox ( Vulpes vulpes) 102 
Red River 31 
Red Switchback 47 
Red Wing 64-67 
reindeer See caribou 
rhea 97 
Rheidae, Rheiformes See rhea 
rhinoceros 73 
rhyolite 17, 60, 118 
Richey Clovis cache 19-20 
Richey-Roberts 19-20, 41 
Riley 23, 52 
Rio Grande 2, 25-27, 60 
Rio Puerco 60 
Rio Rancho site 59-61 
Rio Salado 60 
Riverdale member 122 
Rockies 26, 86, 101, 103 
rockshelter 13 
Roosevelt County 60 
Rostock mammoth 89 
Ruby Reservoir 85 
Russia 81 

Sacramento Mountains 1 
sage (Artemesia) 88 
sagebrush 85-86, 104 
sagebrush vole (Lemmiscus curtatus) 

104 
Salix See willow 
Salmon River 107 
SanJosecito Cave 94, 99 
Sanjuan Mountains 26 
San Luis Potosi 93, 99-100 
San Miguel Island 13 
Sandoval County 60 
Sandy River 118 
Sandy Springs 127 
Sarcobatus See greasewood 
Saskatchewan 41 
Sauce Chico Valley 17 
Schaefer site 11, 36 
scimitar cat (Homotherium serum) 

103 
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Scott's moose See elk-moose 

Scottsbluff 51 

sedges (Cyperaceae) 74, 86, 88, 90 

Selaginella selaginoides See mountain 

moss 

Sheaman 41 

sherd 2 
short-faced bear (Arctodus simus) 

102, 114-115 

Siberia 81-82, 106 

side scraper 6, 118 
silicified wood 43 
Silver Lake 4 
Simon 41 

sink hole 6, 34 

Sioux 41 

Skyrocket site 4-5 

slimleaf goosefoot ( Chenopodiwn 

leptophyllum) 86 

sloth (Mylodontidae) 114 
Smithsonian Institution 25-27, 45 

Snake river 113 

snowshoe hare (Lepus americanus) 

102 

Social Sciences and Humanities 

Research Council of Canada 65, 

67 
Sonora 93 

South Dakota 79 

South Fork Shelter 101 

Southern High Plains 8, 32-33 

Southern Plains 53 

Spencer Creek 6 
Spermophilus 

S. kimballensis See Kimball
ground squirrel

S. tridecemlineatus See thirteen-

lined ground squirrel

Spillers Farm 117-118 

Spirit Cave 49-50 

Spodue Mountain 47 

spotted hyena 73 

Spring Creek 42 
spruce (Picea) 65, 86, 88-89, 120, 

124 
St. Clair County, Illinois 16 

stagmoose See elk-moose 

143 

Stahl site 61 

Stewart County, Tennessee 30 

Stillwater Marsh 49 

Stillwater Mountains 49 

Stock's Pit 94 

Stockoceros See antelope 

Subparamo 90 

Sugar Hill 4 7 

Sugarloaf site 21-22 

Sunrise ochre quarry 41 

Sunshine Locality 27-28 

Superior ice lobe 119-120 

Superparamo 90, 91 

Symbos cavifrons See woodland 
musk ox 

Table Top Hills 109 

tamarack See larch 

Tandilia Range, Argentine Pampas 
17 

tapir ( Tapirus spp.) 

T. bairdii 93 

T. califomicus 93 

T. haysii 94

T. pinchaque 93

T. ten·es tris 9 3

Tarija 97 
Tatsch) Line 24 
Taxidea See badger 

Tecovas 32 

Ted Williamson site 6, 8-10, 63 

Tennessee 6, 8, 29-31, 62 

Tennessee Division of Archaeology 

8, 62 

Texas Charley Gulch 4 

Texas 4, 10, 31-33, 41,53, 63,94, 

115 

thermoluminescence (TL) 77-78 

Thompson-Nickerson phase 119 

Thuja-Juniperus type 88 

Tolo Lake 107-108 

Tonawanda 126 
toolstone 26, 52, 59-61, 64-66 
tourmaline 6 

travertine 102 

Tres Hermanos 2 

Tripoli 6 
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Tulare Lake 51 

Tularosa Basin 1-2 

tule 49-50 

tundra 74, 102, 120 
turkey (Meleagris gallopavo) 6 
turtle 6 
tusk 6, 71-72, 104, 107-111 
Tyrolean Ice Man 49 

U.S. Bureau of Land Management 
27, 103-104 

Ulmus See elm 
University of Arizona 19 
University of Calgary 55 

University of Montana 103-104 
Upham plains 119-120 
Upper Lena river basin 81 
Ursus americanus See black bear 
Urms arctos See grizzly bear 

Vaccinium See juneberry 
Valle Grande Member 60 

Venezuela 89 
Vermilion moraine 119 
vole (Microtus sp.) 102, 104 
Voorhies Groups 113 
Vulpes vulpes See red fox 
vulture 97-98 

walnut (fuglans) 88, 90 
Warsaw 34 
Washington 19-20, 63 
Washita River 53-54 
water-milfoil (Myriophyllum) 88 
Wenatchee 19-20, 63 
West Lost River Site 46 
Western Pluvial Lakes 4 
white cedar 88 
white spruce (Picea glauca) 88 

144 

white-footed vole (Phenacomys 

paraphenacomys albipes) 102 
Whitney Creek 126 
Wichita Cache 53 
Wichita tablet 53-54 
wild onion (cf. Alliwrnsp.) 86 
Willard Brook l 18 
willow (Salix) 85, 88 
Windsor series 21 
Windy City site 118 
Wingert Well 32 
Wisconsin 10-11, 34, 37, 69, 87, 

106, 114 
wolf ( Canis lupus) 38-39, 42-44, 73, 

101-102, 104-105, 114
wolverine ( Gula sp.) 101 
Woodland musk ox (Symbos cavifrons) 

See Harlan's musk ox 
woolly rhinoceros (Coelodonta) 73 
wormwood (Artemisia) 85-86, 88 
Wyoming 41, 79 

XAD-purified gelatin hydrolyzate 11 
XAD-treated KOH-extracted 

collagen hydrolyzate 70 
X-ray 47, 51, 60, 106, 118 

Yakutia 81 
yellow-bellied marmot (Jvlamwta 

jlaviventris) 102 
Yesterday's camel ( Camelops hesternus) 

27-28, 103
York County, Maine 117 
Young-Man-Chief 42-44 
Yucatan 93 
Yucca Mountain site 57-58 
Yukon Territory 105-106 

zircon 6 
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