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ARCHAEOLOGY AND GEOMORPHOLOGY OF
THE CLOVIS-AGE KLEIN SITE NEAR

KERSEY, COLORADO

Christian J. Zier, Daniel A. Jepson, Michael McFaul, and William Doering

ABSTRACT
The Klein site Clovis locality consists of lithic artifacts and mammoth and horse bone that have eroded

from a small low-relief gravel ridge disturbed by agricultural practices. The ridge is on the late
Pleistocene Kersey terrace of the South Platte River and is part ofa ridge-swale landscape produced by
the river as it flowed in a braided pattern across an aggrading floodplain. Two soil types, Ustoll and
Aquoll, have formed in the fine-grained sediments that mantle the ridges and swales, respectively.
Investigations at the Klein site and others on the Kersey terrace suggest that Paleoindian materials may
be found in association with either soil.

Keywords: geoarchaeology, Paleoindian, Clovis, mammoth, floodplain.

the modern South Platte floodplain and has a

SITE DESCRIPTION

downstream gradient of 1.9 m/km. In the vicinity
of the Klein site, the Kersey terrace is nearly 3 km

The Klein site (5WL1368) is located south of
U.S. Highway 34 approximately 1.8 km west of
the town of Kersey (NE 1/4, Section 19, T5N,
R64W) in Weld County, Colorado (Fig. 1). It is
situated on the Kersey terrace (Bryan and Ray

wide.

The surface of the Kersey terrace is relatively

flat. However, it bears faint reflections of
ridge/swale topography (McFaul et al. 1991; Hol

1940), a fill terrace formed by a braided network

liday 1987). The general flatness has resulted from
overbank alluviation, eolian deposition, and most
extensively from fanning practices during the past
century. Farmers have leveled approximately 85%
of the terrace to facilitate irrigation.

of the South Platte River during latest Pinedale
time (McFaul et al. 1991; Holliday 1987; Swan
1975). The Kersey terrace flanks the modern
South Platte River from the Rocky Mountain Front
Range near Denver, downstream to Fort Morgan,

and possibly beyond (Smith et al. 1964; Holliday
1987). This surface can also be traced for some
distance up the Cache la Poudre River (Bryan and

Ray 1940).

The terrace tread averages some 11 m above

The late Pleistocene/early Holocene gravel
bars within the terrace are now manifested as
broad, low ridges which generally trend south
west/northeast. These are recognizable on aerial
photographs by their lighter coloration and dis
tinctive sinuous form (Holliday 1987:321-324;
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Figure 2. Klein she coring transect (direction of view, NE) and sample soil profile.

Jepsonetal. 1993).

(Jepson et al. 1993; Zier et al. ad.).

gravel ridge, approximately 2.4 km from the edge
of the Kersey terrace. The ridge is 0.5-1.5 m higher

chaeological evaluation of the Klein site and the
artifacts that have been recovered. Our initial

than the adjacent fields and an irrigation ditch

geoarchaeological investigations at the Klein site,

follows its crest (Figs. 1, 2). Artifacts, including

in November 1990, consisted of sampling and
description of a series of 11 cores spaced 12.5 m

The Klein site is associated with one such

two Clovis projectile points found by the land
owner, Louis L. Klein, as well as mammoth and

In this paper, we briefly summarize our geoar

horse bones, have been recovered from a 3.75 ha

apart along a transect peipendicular to the trend of
the gravel ridge. In February of 1991, Mr. Klein

rectangle on the southeastern flank of the gravel
ridge. The site surface is completely disturbed due

backhoe trenches along the southern flank of the

to land leveling, irrigation ditch construc

gravel ridge (Fig. 1). Four were placed along the

tion/maintenance, and annual cultivation. It is im

coring transect to augment core descriptions and

arranged the excavation of seven exploratory

possible to ascertain the relationship, if any,

to test those areas deemed to have higher geoar

between the Clovis points and the bones.

chaeologic potential. The remaining three trenches

The consistent association of irrigation
ditches with gravel ridges across the terrace im
plies that this relationship may be useful in defin
ing other potential Clovis locales on the Kersey
terrace. However, recent testing of similar areas
near the Klein site during the rebuilding of ap
proximately 16 km of U.S. Highway 34 did not
lead to additional discoveries of Paleoindian sites

were excavated in areas where cultural materials
had been found. A surface reconnaissance was
conducted as well.

SOIL/SEDIMENT DESCRIPTION
The cross-sectional soil/sediment profile
(Fig. 2) depicts the paleotopography of the Kersey
terrace across the Klein site. The transect shows a
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(post-terrace abandonment)
main gravel ridge flanked by undulating subsequent
topogra

genesis. and
phy comprised of alternating micro-ridges
swales. This ridge-swale depositional pattern
Aquollsis
grade to Ustolls up the flanks of both
themigrat
main gravel ridge and the micro-ridges/chan
common in streams with (1) wide, rapidly
ing channels, (2) high bedload transport,nel
and
bars(3)
(Fig. 2). The better-drained soil-forming
environment on the ridges resulted in the develop
easily erodible banks (Fahnestock 1963).

a mollisol characterized by the develop
Ridge-swale topography results in ment
soil of
vari

oxidized cambic (Bw) and argillic (Bt)
ations controlled by topography, knownment
as aof
soil
subsurface
horizons and the accumulation of car
catena or toposequence (Birkeland 1984).
In gen
bonates
(Bk horizons). In general, the Bt horizons
eral, two Mollisol suborders developed
on the
fine-grained sediments mantling the Kersey
typically
grav
formed along the midslope positions and
the Bwtopo
horizons formed at the crest positions.
els: (1) a poorly-drained Aquoll in low
Both the Aquoll and the Ustoll are considered
graphic positions, and (2) a better-drained Ustoll
to
be
In other words, due to the
on higher parts of the ridge-swale topographytime-transgressive.
(Soil
lack
of
additional
deposition,
the soils that began
Survey Staff 1975).

during the late Pleistocene/early Holo
The Aquolls in the rxwrly-drainedforming
depres
cene remained at the surface throughout the Holo
sions or channels between the gravel micro-ridges
cene (i.e., their development transgresses both the
(Fig. 2) received much fine-grained sediment

Pleistocene and Holocene). As such, soils at
which promoted formation of cumulic,late
organic
the Klein
site are proposed to represent members
rich A[Bk] horizons in a boglike environment.
The

of a late Pleistocene/early
Holocene regional pe
soil is similar to Aquolls presently developing4
'on
doderm
recognizable on both the floodplain
bottom lands and floodplains of all the
major
(McFaul
et al. 1991) and the surrounding dunal
streams [including the modern South Platte
River]
localities (Forman and Maat 1990; Forman et al.
in the area" (Crabb 1980:8).
The Aquolls characteristically have a1992).
gleyed
implications are that:
subsurface horizon (Bg[k]) developed in Geoarchaeologic
fine
grained sediment immediately above the Kersey
(1) cultural materials within the surface horizons
gravels. Gleyed horizons indicate a high water
of the time-transgressive soil are likely to have
table (i.e., wetlands) which creates an oxygen-de
been disturbed to a depth of >30 cm by historic
practices and therefore lack integrity;
ficient, reducing (waterlogged) environmentagricultural
At
the Klein site, these subsurface horizons are gray
(2) even where the time-transgressive soil has not

to bluish-gray and contain prominent iron
beenand
disturbed by agricultural activity, cultural
components will be compressed and may range in
manganese mottles (Fig. 2). The surface (A[Bk])
age from Paleoindian to historic; and
horizons of these soils, although discontinuous,
are cumulic as a result of development in low-ly
(3) where the late Pleistocene/early Holocene soil
ing, poorly-drained landscape positions.
is undisturbed due to burial by more recent sedi
ment, these deposits have the potential to yield
The presence of Aquolls implies that paleoen
nonintrusive, in situ cultural materials.
vironmental conditions on the Kersey terrace dur
ing the late Pleistocene/early Holocene were DESCRIPTION
cool
OF
and moist. Reider (1990) documented similar soilAND FAUNAL

ARTIFACTS
REMAINS

morphologies at numerous late Pleistocene/early
Artifacts
Holocene sites (e.g., Agate Basin, Carter-Kerr
Four tools from the site, including two Clovis
McGee, and Sheaman sites) throughout the plains
type projectile points, a biface fragment, and a
and mountain regions of Colorado and Wyoming.
modified
cobble, are described briefly (see Table
Because the poorly-drained conditions that
led to
1 for
metric
Aquoll formation do not presently exist
on
thedata). The only other artifact recov
ered soils
to date is a small flesh-colored chalcedony
Kersey terrace, they are considered "relict"
interior flake.
(Birkeland 1984) indicative of a paleoenviron

Bothby
projectile points (Fig. 3 A,B) are of red
ment whose signature has not yet been erased

206
This content downloaded from 132.174.250.143 on Tue, 06 Sep 2016 22:48:38 UTC
All use subject to http://about.jstor.org/terms

Christian J. Zier et aL The Klein Site

<^^> <^1^>
ABC
0 12 3 4 5

t...ii 'tt . aI ; /f:1
cmrnmrmm

Figure 3. Projectile points and biface from the Klein she. A-Clovis point no. 1; B-Clovis point no. 2; C-biface.

dish chert and exhibit waxy luster consistent with
heat treatment Materials are similar but not iden

tical; source(s) is unknown. Both are lanceolate in
form with convex blade edges and concave bases.
Bases and proximal edges are heavily ground, and
channel flakes extend distally 2.3-2.7 cm from the
bases. Cross sections are lenticular. A large notch
in one edge near the distal end of projectile point
2 is probably intentional modification and results
in an offset tip. Similar tip notching has been noted
on a Clovis point from the Dent site (Wormington

1957:Fig. 12) and an isolated Clovis point from
Canyonlands National Park in Utah (A.B. Ander
son, personal communication to C.J. Zier, 1992).

The biface (Fig. 3C) could be a third Clovis
point although the base and lower blade edges are

absent and the blade is truncated by a proximal
hinge fracture. It is of banded yellow brown to
pinkish red chert or petrified wood, also of un
known origin, and lacks the waxy luster charac

0 2 4 6 8 10

terizing the two projectile points. The overall level
of craftsmanship exhibited in the biface is some

cmrmwtmn

Figure 4. Modified cobbl
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Table 1. Descriptive Data: Lithic Tools from the Klein She.

Artifact Metric Data (cm) Weight (g) Material Figure

Length Width Thickness and Color Reference

Projectile 7.7 3.4 0.9 23.7 reddish 3-A
Point #1 pink chert
Projectile 8.0 3.9 0.8 29.7 dark reddish 3-B
Point

#2

brown

Biface

chert

5.71
to red/pink

3.5

petrified wood
or chert

Modified 11.3 10.9 4.1 N/A brown 4

Cobble

quartzite

'incomplete
N/A = not available or not recorded for fragmentary artifact

what lower than in the projectile points. Its cross
section is thick and lenticular.

The modified stream cobble (Fig. 4), of me
dium brown quartzite, is ovate in plan and flat
tened. Bifacial retouch is apparent along one edge
and is manifested as a short series of overlapping
scars.

Klein, personal communication to D.A. Jepson,
1991). However, little information exists.

The Klein site is diffuse and disturbed, and
has yielded only limited cultural remains. Its value
lies mainly in the data it has provided about gen

eral and specific geomorphic settings. The subsur
face soil-sediment relationships suggest that:

Faunal Materials

(1) an affinity may exist between the main gravel

bars and Clovis occupants;

Identifiable faunal remains consist of a nearly

(2) the site witnessed a post-Clovis, soil-forming
event characterized by the formation of Aquolls in
depressions between the gravel micro-ridges and

complete mammoth (Mammuthus sp.) cuneiform
and horse (Equus sp.) proximal metacarpal. The
metacarpal is robust, within the size range of Pleis
tocene horses, and is dense and possibly partially

Ustolls on the flanks and crests of these micro

ridges; and

mineralized. While occurring in general associa

(3) in locales where the A horizons of these soils
have been buried, and thus preserved, these pa
leosols have the potential to yield in situ Paleoin
dian cultural materials.

tion with Clovis artifacts, there is no direct evi
dence that faunal materials at the site are present
as a result of cultural behavior.

DISCUSSION AND SUMMARY
A widespread occurrence of isolated Clovis
points in northeastern Colorado includes, in the
immediate vicinity of the Klein site, several arti
facts from the Kersey terrace gravels on both sides

of the South Platte River (L.L. Klein and R.H.
Brunswig, Jr., personal communication to D.A.
Jepson, 1991). Mammoth remains in association

with Clovis artifacts are also believed to have been

removed, several decades ago, from Kersey ter
race sediments at a locality near the South Platte

Comparison of the Klein site with artifacts
and fauna of Clovis sites elsewhere is not solid.
Akin to most other western Clovis sites, the Klein
site does not provide incontrovertible evidence of

a man-mammoth relationship (see comments in
Frison 1991:39). The association between artifacts
and proboscidian remains at the site is unproven;

due to recent disturbance of the site area, the
original contexts of bones and artifacts are un
known. The Klein site does, however, resemble
other Clovis sites such as Colby (Frison and Todd

1986; Frison 1976:728-730; 1991:149-155) in its

River-Cache la Poudre River confluence (L.L.
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low density of artifacts and very high ratio of tools

Forman, Steven L., and Paula Maat

1990 Stratigraphic Evidence for Late Quaternary Dune

to debitage. This phenomenon may merely reflect

Activity near Hudson on the Piedmont of Northern

the absence of intact occupational surfaces at most

Colorado. Geology 18:745-748.

Clovis sites, the effects of reworking of archae

Frison, George C.

ological materials by natural erosional processes,
or the occurrence of projectile points in the bodies
of mammoths that survived kill attempts and died

1976 Cultural Activity Associated with Prehistoric

Mammoth Butchering and Processing. Science
194(4266):728-730.

at a later time, as may be the case with the Escapule

1991 Prehistoric Hunters of the High Plains (2nd ed.).
Academic Press, San Diego.

site in Arizona (Hemmings and Haynes 1969).

Frison, George C, and Lawrence C. Todd
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1993 CHACMOOL CONFERENCE
November llth-14th

Debating Complexity
The 1992 Chacmool Conference at the University of Calgary will debate

the issues surrounding the concept of complexity in archaeology. The topics

of cultural complexity, social stratification, culture change, 'complex'

societies, ethnicity, gender, style, and broader theoretical questions form
essential parts of this debate. The conference will address these issues from
a number of directions, as a multidisciplinary approach will strengthen
future work in archaeology.

For more information:
The Chacmool Conference Committee
Department of Archaeology
University of Calgary

Calgary, Alberta T2N 1N4 Canada
FAX (403) 282-9567 TEL (403) 220-5227
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