A Late Prehistoric Bison Processing Camp in the
Central Plains: Montana Creek East (14JW46)

Lauren W. Ritterbush and Brad Logan

Bison utilization during the Late Prehistoric period in the central Plains varied from the diffuse
pattern that characterizes the Central Plains tradition to the focal pattern of the westernmost Oneota.
Both patterns are represented at sites in the Lovewell locality on White Rock Creek, a tributary of
the lower Republican River in north-central Kansas. Intensive bison exploitation is also repre-
sented at the Montana Creek East (14JW46) site within this locality. Abundant faunal remains in-
dicative of marrow and bone grease processing are associated with the varied, if modest, lithic and
ceramic assemblages. These do not suggest use by Oneota or Central Plains tradition peoples al-
though a date fits the Late Prehistoric period. A buried Plains Woodland component, previously
undocumented at Lovewell, indicates earlier evidence of bison hunting. Together the remains at this
and certain other sites at Lovewell indicate extensive use of bison by different groups.
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Archaeological sites containing bison re-
mains are not unusual on the Great Plains indicat-
ing frequent use of this abundant resource over
thousands of years. Despite the long-held popular
image of Plains Indians as mobile hunters focused
on the ever-present bison, much variation exists
in the extent to which native peoples utilized this
animal. This is especially evident in the central
Plains during the Late Prehistoric period (ca. A.D.
1000-1500). During this period, Central Plains
tradition (CPt) peoples in Nebraska, northern Kan-
sas, and adjacent areas of lowa and Missouri har-
vested a wide variety of plants and animals avail-
able to them in their stream valley habitats. Al-
though these often include bison, usually limited
quantities and variety of bison elements are
present in CPt assemblages. Rather than focusing
on bison hunting, many CPt groups pursued a dif-

fuse hunter-gatherer-gardener adaptation using a
multiplicity of resources. By the middle of the
Late Prehistoric period new populations arrived
in the region displacing certain CPt households.
These newcomers focused their subsistence ac-
tivities on bison hunting supplemented with gar-
dening, perhaps in response to climatic change
(the Late Medieval Warm period). Archaeologi-
cal remains tie them to the Oneota tradition, more
extensively represented in the Midwest. Oneota
sites in the central Plains (White Rock phase)
commonly contain numerous bison bones to the
near exclusion of those from other animals (Lo-
gan 1995, 1998a, 1998b). Canid remains are gen-
erally the next most abundant suggesting an im-
portant role for dogs. Focal bison hunting allowed
Oneota migrants to obtain abundant meat, marrow
and fat for food, as well as hides and bones (e.g.,
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scapulae) for tools for their direct use and for
exchange with others (Ritterbush 2002).

Archaeological investigations of both CPt and
White Rock Oneota sites in the Lovewell locality
of north-central Kansas have confirmed these find-
ings. One recently analyzed site, Montana Creek
East (14JW46), provides additional evidence of
late prehistoric bison hunting. However, questions
are raised about the identity of these hunters. The
purpose of this article is to describe the assem-
blage from Montana Creek East and consider its
meaning in light of available information for the
region.

BACKGROUND

Much has been learned about Oneota migrants
to the central Plains and their indigenous prede-
cessors through investigations of the Lovewell
locality. This study area includes present-day
Lovewell Reservoir and surrounding lands in
Jewell County, north-central Kansas (Figure 1).
The archaeological potential of this area was first
noted in the 1930s when George Lamb, Paul Coo-
per, and A. T. Hill of the Nebraska State Historical
Society investigated the White Rock site (14JW1)
(Rusco 1960). Other sites were recorded nearby
when Frank Fenenga (1951) completed a
Smithsonian Institution River Basin Survey
(SIRBS) project in anticipation of impoundment
of White Rock Creek. Lovewell Reservoir was
formed through the construction of an earthfill
dam across this eastward-flowing tributary of the
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Republican River just south of the Kansas-Ne-
braska border in Jewell County. Excavations at
White Rock, Intermill (14JW202), Warne
(14JW2), and Russell Mound (14JW207) were
conducted by the SIRBS in 1956 under the direc-
tion of Robert W. Neuman (1963). Continuing sur-
vey and additional investigations of White Rock,
Warne, and other sites have been completed over
the past 20 years by the authors and others. Much
has been learned not only about the archaeology
of this relatively small locality in the heart of the
central Plains, but about the complex history of
human use of the larger region, especially during
the Late Prehistoric period.

The most extensive sites at Lovewell are
White Rock and Warne, both on low upland ridges
on the north side of the reservoir (Figure 1). They
were occupied by Oneota migrants approximately
A.D. 1300-1450 (Logan 1995, 1998a). The White
Rock phase is based on archaeological remains
from these sites, which are rich in bison bone,
ceramics displaying Oneota forms and decoration,
chipped stone tools (e.g., small, triangular
unnotched arrowpoints, planoconvex scrapers, and
numerous flake tools), ground stone tools (e.g.,
mauls, shaft abraders), and bone tools (e.g.,
scapula hoes, awls) (Logan 1995, 1998a; Padilla
and Ritterbush 2005; Rusco 1960). Though cache
pits abound, the diffuse postmolds uncovered to
date are inadequate to delineate shelters or other
structures (Logan 1995, 1998a; Rusco 1960). Use
of the valley bottoms (now inundated much of the
year) is suggested by
scattered caches of
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Figure 1. Lovewell Reservoir showing sites discussed in the text.
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hoes. A complete over-
sized Oneota vessel,
along with a grooved axe
and possible scapula
hoe, were recovered
from a pit in a now-
eroded portion of the
valley bottom below the
Warne site and west of
the Montana Creek East
site (Ritterbush and Lo-
gan 2006:7-25). These
rich site assemblages
suggest intensive use of
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the Lovewell locality by Oneota peoples who ar-
rived near the start of the fourteenth century. Al-
though they likely had gardens in the valley, they
appear to have focused on bison hunting. A scatter
of smaller White Rock sites in surrounding areas
of Kansas and Nebraska suggests that Oneota hunt-
ers traversed the region in search of bison herds
and to exploit lithic source areas in northwestern
Kansas (Smoky Hill silicified chalk) and the Flint
Hills of eastern Kansas and adjacent Nebraska
(where various types of Permian chert outcrop).

In addition to the extensive late prehistoric
Oneota sites at Lovewell there are several CPt
ossuaries and habitations. The first to be investi-
gated were Russell Mound (14JW207) and Begin
ossuary (14JW312) on the south side of the val-
ley (Neuman 1963; Thies 1982) (Figure 1). These
burial sites and the more recently discovered
Eckles ossuary (14JW4) suggest that CPt habita-
tions existed nearby. This has been confirmed
within the last five years through the
discovery and investigation of two
habitations, both exposed at low flood
pool, on the eroded north beach. The
Phil (14JW48) and Windmill Creek
(14JW49) sites each consist of a
single CPt lodge in the bottoms not
far from Eckles ossuary (Figure 1).
Radiocarbon determinations approxi-
mate the time of occupation at about
A.D. 1150-1300. Although final re-
sults on analyses of recovered re-
mains is pending, the Phil and Wind-
mill Creek assemblages clearly indi-
cate that CPt adaptation to the
Lovewell locality entailed utilization
of a diverse array of animal, plant, and
stone resources.

MONTANA CREEK EAST
(14JW46)

The Montana Creek East site is
inundated much of the year by the
flood pool of Lovewell Reservoir.
Like Phil and Windmill Creek, it is ex-
posed only in late summer and fall af-
ter water has been released for down-
stream irrigation. Perhaps because of
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ments, professional archaeologists were unaware
of its existence until 2002. Local artifact collec-
tor Mr. Dick Eckles was familiar with finds at this
site in the 1960s when he first visited it with his
father. At that time bones and artifacts were ex-
posed on a small island formed when reservoir
water levels were low. Eckles took the authors
here in fall 2002 and has graciously shared his
knowledge and artifact collection. The topogra-
phy of the area has changed dramatically over the
past 50 years. At present Montana Creek enters
Lovewell Reservoir from the north immediately
west of the site (Figure 2). Much of the lower
portion of this creek and the channel that once
separated the “island” from the north shore in the
1960s has filled with silt. When the reservoir is
low, White Rock Creek flows south of the site
meeting Montana Creek by this site. Very little
evidence remains of the meandering channel that
once separated the “island” from the bottomlands

Figure 2. Aerial photograph of Montana Creek at its confluence with White
Rock Creek showing piece-plotted bones, artifacts, and bone-artifact clusters at

this and its earlier burial below sedi- Montana Creck East (Mapping courtesy Christopher Beemer).
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to the north and east where aerial photographs in-
dicate a stream once flowed. Pre-inundation (1941,
1951) and early reservoir (1957) aerial photos
show a series of juxtaposed channels or channel
scars along the lower reach of Montana Creek and
adjacent areas. Given the complex nature of these
features along with the dramatic changes associ-
ated with modern inundation and siltation, we have
been unable to reconstruct the exact setting of the
site relative to Montana and White Rock creeks
during prehistoric times. It is very possible that
this terrace remnant once was situated on the right
(or south) bank of and within a tight bend of White
Rock Creek. Whether surrounded by the waters
of White Rock Creek or Montana Creek during
the Woodland and Late Prehistoric periods, this
site was adjacent to water and on a discrete land-
form.

Initial inspection of Montana Creek East re-
vealed a dense scatter of bison bone, some fire-
cracked rock, and very few artifacts. Fortunately
Eckles shared with us those artifacts he recalled
collecting there. They include triangular
unnotched and side-notched arrowpoints, chipped
stone knives, drills and gravers, edge-notched bi-
son ribs (“rasps”), bone awls, small shell disk
beads, and a cut and perforated piece of thin metal
(Ritterbush 2006a). Given the location of the site
near the Warne and White Rock sites (approxi-
mately 0.32 and 1.1 km to the west and northeast,
respectively), the prevalent form of arrowpoints,
and the abundant bison bone, we were inclined to
think that the site was Oneota. However, several
clues caused us to be cautious about this prelimi-
nary interpretation. First, Eckles did not recall
seeing any potsherds at this specific site. During
our initial visits we found only a couple small
sherds near the perimeter of the site that did not
match White Rock ceramics. Second, no shell disk
beads and edge-notched bison ribs had been re-
ported from White Rock Oneota sites. Third, the
form of the gravers also did not match anything
from known White Rock assemblages. Finally, the
small piece of perforated metal suggested pos-
sible protohistoric or historic age. This last find
may be a modern artifact, especially since the site
is often underwater and fishing is a frequent ac-
tivity at Lovewell.

National Register of Historic Places investi-
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gations were conducted by Kansas State Univer-
sity and Burns and McDonnell Engineers in late
September 2004 on behalf of the Bureau of Rec-
lamation, Nebraska-Kansas Area Office. These
included mapping and collection of all surface
artifacts and bones along with excavation of 13
1x1 m units to depths of 10-100 cm below sur-
face. All excavated matrix was dry-screened
through 1/4” mesh hardware cloth. Artifacts with
at least one dimension >2.5 cm were piece plot-
ted and recovered separately from screened ma-
terials.

LOWER COMPONENT

The focus of this article is the upper compo-
nent at the site. Still, it is important to note that
buried deposits were discovered in the southwest-
ern part of the site in two of the deeper excava-
tion units. Cultural materials were associated with
the lowest of three buried soil horizons. An Ac-
celerator Mass Spectrometer (AMS) assay of
1860+40 B.P. (0S-52831; d'*C=23.96) on a small
composite sample of wood charcoal calibrates to
a two sigma range of A.D. 67-242 (100 percent
probability) (Calib Rev 5.0.2 [Stuiver and Reimer
1993] using the calibration dataset INTCALO04
[Reimer et al. 2004]). This is stratigraphically
consistent with a bulk humate date of 1710+70
B.P. (ISGS-5714) from the upper part of the 3Ab
horizon of the welded paleosol (William C.
Johnson, personal communication 2005). This is
the first Woodland component identified at
Lovewell Reservoir. Although few test units pen-
etrated this lower cultural zone, it yielded 156
chipped stone artifacts, including five tools, and
several bones. The chipped stone tools include a
probable drill bit, knife, biface fragment, and two
scrapers. Although these are not diagnostic, they
compare favorably with artifacts from other
Woodland sites in the central Plains. The bone is
primarily bison, but includes two possible canid
remains and a shed deer antler. Tiny fragments of
burned earth and a mud-dauber’s nest were also
uncovered. Though based on a small window into
this earlier occupation, the assemblage suggests
a Woodland-age camp or occupation by people
who hunted bison. They obtained Smoky Hill si-
licified chalk from sources to the west and im-
ported them to Montana Creek East where they
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finished and repaired chipped stone tools used for
cutting, scraping, and perforating tasks. The burned
earth and mud-dauber’s nest may indicate struc-
tural remains (Ritterbush and Logan 2006:27-37,
74).

UPPER COMPONENT

Although the Woodland component is signifi-
cant for its potential information about a poorly
known period in this region, the present research
focuses on the equally intriguing upper compo-
nent. Faunal and other remains littered the site
surface. These were carefully mapped, and test
units dug to determine their vertical extent. These
excavations revealed that cultural materials of the
upper component were generally confined to the
upper 10 cm. Lack of documentation of the site
prior to construction of Lovewell Reservoir prob-
ably stems from the likelihood that these materi-
als were then buried. Annual fluctuations in flood
pool elevation exposed the site to wave action
causing erosion of sediments and exposure of sub-
surface deposits. As a result, much of the upper
component is now exposed or very shallowly bur-
ied.

Radiocarbon Age

Our first exposure to the archaeological ma-
terials along lower Montana Creek was through
preliminary inspection of Dick Eckles’ collection.
Its inclusion of small unnotched and side-notched
arrowpoints, alternatively beveled knives, and
other stone artifacts initially led us to interpret
late prehistoric or protohistoric age. We sought
chronological refinement through radiocarbon as-
says. Unfortunately the upper component did not
yield charcoal useful for radiocarbon dating. Thus,
we submitted a sample of bison bone, the most
abundant organic material, for AMS dating. The
bone selected was a complete second phalange
with a mass of 11.3 g recovered from the 0-10
cm level of an excavation unit that also yielded
bone-tempered pottery. The resulting assay is
700435 B.P. (0OS-55508; d'*C -12.37), which cali-
brates to a two sigma range of A.D. 1257-1316
and A.D. 1354-1389 (Calib Rev 5.0.2 [Stuiver and
Reimer 1993] using the calibration dataset
INTCALO4 [Reimer et al. 2004]). The older in-
tercept accounts for 75.8 percent of the probabil-
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ity distribution. The entire range falls within the
Late Prehistoric period. The older range overlaps
calibrated dates for Windmill Creek and Phil, CPt
lodge sites downstream along White Rock Creek
(Logan and Ritterbush 2006). The two sigma range
also overlaps the general age of the White Rock
phase (A.D. 1300-1450), which appears to im-
mediately post-date CPt occupation of the
Lovewell locality. Chronological placement of the
White Rock phase is based on six standard radio-
carbon assays from the nearby White Rock and
Warne sites (Logan 1995, 1998a, 2006). While
the AMS date from the upper component at Mon-
tana Creek East places it in the Late Prehistoric
period, it does not clarify association with either
the CPt or the White Rock phase. Descriptive
analysis of the Montana Creek East remains was
conducted in order to interpret the represented
activities and to identify their archaeological af-
filiation.

Faunal Remains

The most salient characteristic of the upper
component was the large number of bison bones
spread widely across the terrace when exposed at
low flood pool (Figure 3). Given the frequent as-
sociation of White Rock phase sites (rather than
CPt) with abundant bison remains, we felt that
these were vital to identifying which and whose
activities were represented here. The faunal as-
semblage exhibits little faunal diversity; very few
non-bison remains were recovered. These include
one possible turtle bone, two possible bird bones,
one deer-sized rib, and the pedicle end of a shed
wapiti antler. Of the 440 surface artifacts or arti-
fact clusters that were mapped, 373 were either
individual bones, bone clusters, or bone associ-
ated with lithics or ceramics. Of the 117 items
piece-plotted within the upper levels of the test
units, 60 were bison bones. This abundance of bi-
son bone suggested a possible affiliation with
White Rock Oneota rather than the CPt.

The rarity of cranial and axial bones in the
assemblage reflects the “schlepp effect” (Perkins
and Daly 1968). The former are represented by
only six pieces (Table 1) and the latter by 79 (Table
2) (Figure 4). The number of identified specimens
(NISP) of appendicular pieces (640; discounting
unspecified long bone fragments) is significantly
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Figure 3. Test Unit 7 showing representative fractured bison bones exposed on the surface.

greater (Table 3). These are dominated by upper
elements (NISP=580, 90.6 percent) with three
elements clearly preferred: humeri, femora, and
tibiae (NISP=459, 71.7 percent). The right distal

Table 1. Bison Cranial Elements from Montana
Creek East.

Element Portion Side
Petrous Complete Left
Tooth Enamel Fragment

Tooth Enamel Fragment

Upper 1+ Molar Complete Left
Upper " Premolar Complete Left
Maxillary Molar Fragment

Note: NISP =6

Table 2. Bison Axial Elements from Montana
Creek East.

Element Number Right Left Indeterminate
Atlas - - - -

Axis -
Cervical 2 - - -
Thoracic - - - -
Lumbar 2 - - -
Sacral - - - -
Rib - 11 9 55
Note: NISP =79
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S portion of the tibiae pro-
gl vides the MNI of 42
@0 (while the assemblage
includes the same num-
ber of left distal humeri,
MNI is based on tibiae
because 37 of those are
complete, three are
identical anterior por-
tions, one is juvenile,
and the remaining piece
is clearly not part of
these others). There are
distinctly fewer lower
appendicular elements
(NISP=60, 9.4 percent).
The relative frequency
of elements may indi-
cate selection and trans-
port of animal portions
based on the caloric
yield of meat, marrow, or bone grease to Montana
Creek East from the kill or butchering site. In this
case it is suggested that the elements best reflect
marrow processing, a hypothesis tested below.

Prior to testing whether the bones in this
component point to selection for marrow, it is
necessary to test the hypothesis that their relative
frequency is a result of differential preservation
due to density-mediated characteristics (Kreutzer
1992). The correlation (Pearson’s r) of bison el-
ements (NISP) and their relative volume densi-
ties is low and negative (r=-0.21132), indicating
no significant correlation (even at the 10 percent
level of significance) and one inversely related to
that characteristic (Table 4). This reflects the low
number of bones (e.g., tarsals and vertebrae) with
relatively high volume densities. Had volume den-
sity accounted for the relative frequency of the
elements, we would expect more of those bones,
yet the opposite is true.

To test the extent to which the elements re-
flect various caloric values of bison parts, corre-
lation coefficients were obtained for three dif-
ferent models (Emerson 1990) (Table 4). These
are the Total Products model, a measure of com-
bined caloric yield of skeletal fat, muscle protein,
and intramuscular and other dissectible fat; Skel-
etal Fat model, a measure of the caloric yield of
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both marrow and grease (within-bone
fat); and Marrow Fat model, a mea-
sure of the relative yield of marrow
only for each element (Emerson
1990:624, 843, 839). The lowest
correlation coefficient of the mod-
els is for Total Products and the high-
est is for Marrow Fat, though the lat-
ter only slightly exceeds that for Skel-
etal Fat (Table 4). The value for the
Total Products model is not signifi-
cant at the 10 percent level, whereas
those of the other two models are,
even at the 1 percent level of signifi-
cance. This indicates that bison bones
transported to the site were selected
primarily for their marrow and grease
content, not their flesh. This is not
to suggest that bison flesh was not
used by the site occupants. It is entirely possible
that the flesh of some anatomical parts, such as
the oft-valued “hump meat” or the haunches, was
transported to the site separate from the bones
with which they were associated. Inspection of the
faunal remains revealed cut marks on only 11
bones, including four rib blades, three tibiae (two
diaphysial fragments and one distal piece), a proxi-
mal metacarpal, scapula blade, astragalus, and un-
specified long bone diaphysis.

It is evident that bison bones chosen for trans-
port to the site were rich in marrow and fat with
the former of primary importance. Element break-
age also suggests marrow extraction. The vast ma-
jority of specimens display spiral fractures that
result from cracking elements with a hammer-and-
anvil technique. As noted below, mauls and a pos-
sible anvil were recovered from this component.
Similarly, the great majority of identified long
bone splinters (and also those unidentified as to
element) are not highly comminuted, a pattern
typical of bone grease production (Leechman
1951; Vehik 1977; cf. Logan 1998b). The mean
length of the 205 tibia fragments is 11.1 cm (range
= 2.1-31.3 cm), that for 126 humeri is 10.0 cm
(range = 3.1-21.1 cm), and that for 126 femora is
9.0 cm (range = 2.5-22.8 cm). The length of dia-
physial fragments is comparable. Thus, the mean
length of 66 tibiae shaft pieces is 11.3 cm (range
= 2.9-21.2 cm), that of 33 humeri is 9.95 cm

223
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Figure 4. Relative representation of bison elements (n=725) at Montana Creek
East. Scapulae are shown as a percentage of upper appendicular elements.

(range = 4.7-21.2 cm), and that of 63 femoral
pieces is 10.4 cm (range = 4.2-22.2 cm). Of
course, it is possible that the relatively greater
length of bone fragments is due to the fact that
most of them are surface collected and that more
extensive excavations would have yielded a larger
sample of smaller pieces that might have been less
visible during surface survey. Additional data are
needed to verify this interpretation. Nonetheless,
the present interpretation is that marrow extrac-
tion from bison bones was a significant activity
carried out at the site with bone grease produc-
tion secondary.

Ceramics

Our initial inspection of the Eckles collec-
tion and the artifacts that could be positively at-
tributed to this site revealed a lack of ceramics
indicative of archaeological affiliation. One goal
of further investigations was to recover diagnos-
tic artifacts. A small sample of 153 sherds was
recovered from the surface and upper 10 cm of
the excavation units. Nearly half of these form part
of a single reconstructable vessel. The others con-
sist of seven rims, 70 body sherds, and a possible
ceramic pipe bow! fragment resulting in a total of
79 analyzable ceramic units. The majority of rim
and body sherds are small, and a number are split
or eroded. Thus, only limited information about
the ceramics could be extracted except in the case
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Table 3. Bison Appendicular Elements from Montana Creek East.

Element (NISP) Proximal® Shaft/Blade Distal

Side Right Left Ind Right Left Ind Right  Left Ind
Scapula (58) - - - 12 29 5 9 3 -
Humerus (126) 9 4 - 15 17 2 35 42 2
Radius (25) 5 5 - 2 4 - 3 6 -
Ulna (14) 6 6 - 1 - 1 - - -
Radius/Ulna (3) - - - - - - - 3 -
Metapodial (1) - - - - - - - - 1
Metacarpal (18) 4 7 - - - - 2 2 3
Ulnar Carpal (2) - (2) - - - - - - -
Interm. Carpal (1) - (1) - - - - - - -
Radial Carpal - - - - - - - -
Fused 2"/3" Carpal - - - - - - - - -
4" Carpal (1) (1) - - - - - - - -
Accessory Carpal - - - - - - - - -
Innominate (4) @ @ - - - - - - -
Femur (126) 9 22 2 19 32 12 10 10 -
Patella (17) 12) - - - - - - -
Tibia (205) 29 31 - 22 43 3 42 35 -
Lateral Malleolus (2) - 2) - - - - - -
Metatarsal (10) 2 2 - - - 1 1 2 2
Astragalus (6) 3 3 - - - - - - -
Calcaneus (5) 2 3 - - - - - - -
1 Tarsal - - - - - - - - -
Fused 2"/3 Tarsal (1) @ - - - - - - - -
Fused Central/4™ Tarsal (3) @ O - - - - - - -
1¢ Phalange (7) - - ) - - - - - -
2"dPhalange (3) - - 3) - - - - - -
3 Phalange (2) - - ) - - - - - -
Proximal Sesamoid - - - - - - - - -
Distal Sesamoid - - - - - - - - -
Long Bone Shaft (49) - - - - - 49 - - -

Note: NISP = 689.

* complete elements are included in this column and are indicated by parentheses.

of the reconstructable vessel.

This well-made vessel has a rounded or globu-
lar body with its greatest diameter estimated at
18-22 cm approximately two-thirds of the height
above the base (Figure 5). The shoulders round
inward to form a constricted neck above which
rises a straight to slightly flaring rim 27.1-29.7
mm high. The mouth is round with a diameter of
14 cm. There are no handles or other appendages.
The pot is relatively small with a vessel height
slightly greater than 16 cm (part of its base is miss-
ing). Sherd thickness ranges from 4.6 to 9.3 mm
(thinnest on parts of the upper shoulder). The in-
terior and exterior surfaces are well smoothed
with horizontal striations around the rim. The lip

224

is flat to slightly round. The pot is undecorated.
Aplastics are not readily visible in the compact
paste although small rounded grains of sand are
occasionally seen under low-power (10x) magni-
fication. The surface of the vessel is mottled in a
variety of colors with the darkest commonly on
the upper portion, including on the interior of the
rim. Exterior colors range from black and gray to
light reddish brown or light red. The core ranges
in color from gray to light red. The form and col-
oring of the pot suggest use as a cooking vessel.

Unfortunately, this set of attributes is cultur-
ally non-diagnostic, prohibiting clear identifica-
tion of affiliation. It does not match ceramics from
the nearby White Rock or CPt sites. The paste is
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Table 4. Element Volume Density (Kreutzer 1992), Utility Indices (Emerson 1990), NISP, and Correla-
tion Coefficients for Bison Elements from Montana Creek East.

Element Vol. Density [S]IMAVGTP [S]IMAVGSKF [SIMAVGMAR NISP
Cranium 0.71 142 - - 6
Mandible 049 64 - - 0
Atlas 091 78 1.6 - 0
Axis 097 56.6 1.1 - 0
Cervical 0.62 847 33 - 2
Thoracic 042 829 16.8 - 0
Lumbar 0.39 829 183 - 2
Rib 0.57 100 38.7 - 75
Scapula 0.5 31.6 537 36.9 58
Humerus (proximal) 025 31.6 95.6 715 13
Humerus (distal) 048 25.1 712 69.2 u
Radius (proximal) 048 16.5 674 68 10
Radius (distal) 035 12.1 59.1 50.3 12
Ulna (proximal) 0.69 20.8 723 68.6 13
Ulna (distal) 035 12.1 59.1 50.3 0
Carpal 043 6.6 392 362 4
Metacarpal (proximal) 0.59 39 292 292 11
Metacarpal (distal) 0.53 26 242 182 8
Innominate 0.53 547 706 6.7 4
Femur (proximal) 0.34 694 100 972 43
Femur (distal) 0.26 694 100 982 20
Tibia (proximal) 041 40.8 97.1 100 60
Tibia (distal) 041 255 78 845 77
Astragalus 0.72 13.6 51.6 552 6
Calcaneus 0.8 13.6 51.6 552 5
Tarsal 0.65 136 51.6 552 4
Metatarsal (proximal) 0.52 75 375 40.6 4
Metatarsal (distal) 048 45 305 252 5
First Phalanx 048 24 235 12.85 7
Second Phalanx 041 24 235 12.85 3
Third Phalanx 032 24 235 12.85 2
Volume Density r=-021132 not significant  10%(0.296)

[SIMAVGTP Total Products Model r=0.284774 not significant  10%(0.296)

[SIMAVGSKF Skeletal Fat Model r=0.502691 significant 1%(0.463)

[SIMAVGMAR Marrow Fat Model r=0.557165 significant 1%(0.515)

hard and compact unlike

the relatively soft and
often easily eroded
White Rock sherds.
Likewise, the lack of lip
or shoulder decoration
differentiates this vessel
from most White Rock
ceramics. Although CPt
pots also have a globu-
lar shape and vertical to
slightly flaring rims,
their surface treatment
is most often
cordmarked, especia]ly in  Figure 5. Restored vessel from Montana Creek East.
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assemblages from north-central Kansas and adja-
cent portions of Nebraska and specifically from
the nearby Windmill Creek and Phil sites
(Ritterbush 2006b; Ritterbush and Kobiskie 2007,
cf. Blakeslee 1999:172; Kivett 1949; Kivett and
Metcalf 1997; Sigstad 1969). Smoothing also is
evident in these ceramic assemblages, but gener-
ally is not sufficient to completely obliterate all
of the original cordmarks. Another possible varia-
tion between this and many CPt pots is that sand
was used more abundantly as a tempering agent
for CPt ceramics.

As in the case of this vessel, 30 percent of
the sherds recovered from Montana Creek East
lacked discernable temper (Table 5). The remain-
der exhibits a variety of inclusions, most notably
a relatively high percentage (43 percent) of
crushed and burned bone. Many of the bone-tem-
pered sherds also include small amounts of fine
sand and tiny hematite inclusions and are from and
around one excavation unit. They likely derive
from a single pot. The few bone-tempered sherds
found elsewhere at the site, including a cordmarked
and undecorated rim, may be from one or more
other bone-tempered vessels. Assuming the first
set of sherds is from a single vessel, we can de-
scribe that pot as exhibiting both smooth and
smoothed-over cordmarking on a mottled light
yellowish brown to very dark gray exterior sur-
face. The interior was generally light yellowish
brown or pale brown, with a dark gray to very dark
gray core. The pot varied in thickness from 6.5-
12 mm, with the greatest thickness apparently on
part(s) of the body. Although only a small portion
of a rim was recovered, it appears to have been
straight, forming a mouth about 12 cm in diam-
eter. The only evident decoration is oblique tool
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impressions on the relatively flat lip. Another
bone-tempered rim from the general site surface
varies in that it is vertically cordmarked. The lip
is smooth, flat, undecorated, and 4.5-6.2 mm
thick. The rim is vertical, rising approximately 28
mm above the point of inflection with the upper
shoulder, where the pot was about 9.2 mm thick.

Like the reconstructable vessel, the bone-
tempered sherds are not diagnostic. The lip deco-
ration is comparable to tool impressions on rims
from the nearby Warne and White Rock sites
(Neuman 1963; Rusco 1960). In that regard, it
resembles Walnut Decorated Lip ceramics. While
bone is not a common tempering agent, it may not
be completely anomalous for White Rock pottery
(the senior author has observed possible bone in a
small number of White Rock sherds [Ritterbush
2001]). Still, it was not a preferred temper of
Oneota potters. The thickness of the lip (8.1 mm)
falls within the upper range of Walnut Decorated
Lip, although other portions of the pot are dis-
tinctly thicker than body sherds of that ware, which
often range between 4-5 mm and rarely exceed
8-9 mm (Neuman 1963; Rusco 1960). Although
the lip decoration is similar to ceramics from
White Rock sites in the vicinity of Montana Creek,
this form is also associated with other traditions
in the central and southern Plains.

The remaining sherds provide little additional
information about the Montana Creek East ce-
ramic assemblage. Many are small, eroded or split
and exhibit variability in observable attributes. One
especially unusual ceramic object was made with
a fine-grained, untempered paste (Ritterbush and
Logan 2006:46-47). This almost conical object
is roughly 28 mm high and has a pale brown to
light brownish gray exterior and a dark gray inte-

Table 5. Frequencies of Temper Types and Exterior Surface Treatment for Ceramics from Montana

Creek East.

Surface Treatment Temper Type

None Bone Sand Shell ? Grit Totals
Smooth 15 1 1 - 38(48%)
Cordmarked or Smoothed-over Cordmarks 4 10 - - 22 (28%)
Simple Stamping? 1 - - - 1 (1%)
Brushed 1 - - - 3 (4%)
Indeterminate 3 3 5 1 15 (19%)
Totals 24 (30%) 34(43%) 14(18%) 6 (8%) 1 (1%) 79
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rior. The interior portion of the object is shaped
into a bowl of which a goodly portion is missing.
A short segment of a rim is present. The lip of this
rim tapers to less than 2.5 mm. A broken protru-
sion with a rounded cross-section and diameter
from 11.5-12.3 mm is on the more complete side
of the lower exterior portion. In form, this frag-
mentary object is suggestive of a pipe, although
what might be the stem (broken protrusion) is not
perforated. This may be an unfinished or failed
attempt at making a ceramic elbow pipe although
its final shape and function are uncertain.

Stone Artifacts

A relatively small sample of stone artifacts
was recovered during investigations in 2004. No
doubt this is due in part to surface collecting by
non-archaeologists since the 1960s. Fortunately,
Dick Eckles graciously shared his collection, pro-
viding invaluable clues that would not have been
available otherwise. In fact, our knowledge of this
site and its surface component would be severely
limited without this information.

Professional investigation of the site resulted
in recovery of 156 pieces of chipped stone debris
and 23 chipped stone tools from the upper com-
ponent. We analyzed an additional 40 chipped
stone artifacts in the Eckles collection. Although
this sample may not be fully representative, inter-
esting information can be gleaned from it.

The most prevalent lithic material is Smoky
Hill silicified chalk (Table 6). Approximately half
(50.7 percent) of the chipped stone artifacts were
made from this often easily identified material.
Although there are no suitable lithic materials
available directly within the Lovewell locality,
Smoky Hill silicified chalk is considered to be
near-local, outcropping in areas west of Jewell

A Late Prehistoric Bison Processing Camp

County (Stein 2004, 2006). Permian-age Flint
Hills cherts available to the east are represented
less frequently (17.4 percent). More “exotic”
materials present in small amounts include quartz-
ites (4.6 percent), obsidian (3.2 percent), prob-
able Alibates agatized (or Day Creek) dolomite
(1.8 percent), and basalt (0.5 percent). The mate-
rials that we were unable to identify may be vari-
ants of silicified chalk and include at least one
chalcedony, whitish cherts that range from light
gray to pale yellow, and some burmed and heated
materials. Nearly half of the chipped stone arti-
facts verified by Eckles to come from the site
were made from the colorful Smoky Hill silici-
fied chalk, not too unlike that of the 2004 assem-
blage. Gray Flint Hills cherts, however, are mini-
mally represented. The frequency of “exotics” is
greater in the Eckles collection, though the actual
number of artifacts made of these materials re-
mains small. This likely reflects a collection bias
focused on tools and artifacts (especially debitage
and informal tools) of exotic materials.

Despite limitations of this assemblage it
seems clear that a wide variety of lithic materials
was selected for chipped stone tools with the
heaviest dependence placed on Smoky Hill silici-
fied chalk. Its abundance suggests that the people
who utilized this site ranged the High Plains of
northwestern Kansas. Their movements or social
contacts also extended eastward to the Flint Hills,
source of the next most prevalent lithic material.
Both materials are well represented at the nearby
White Rock, Windmill Creek, and Phil sites, but
not with the same frequency. Smoky Hill silici-
fied chalk (and to a lesser extent Flint Hills cherts)
is less frequent at Montana Creek East when com-
pared with identified lithic materials in one col-

Table 6. Lithic Raw Materials among Known Chipped Stone Artifacts from Montana Creek East.

Smoky Hill Alibates
silicified Flint Hills agatized
chalk cherts Quartzite Obsidian  dolomite Basalt Unident. Totals
2004 Collection R 35 4 4 2 0 2 179
(51.4%) (19.6%) (2.2%) (2.2%) (1.1%) (23.5%)
Eckles Collection 19 3 6 3 2 1 6 40
(47.5%) (7.5%) (15.0%) (7.5%) (5.0%) (2.5%) (15.0%)
Totals 111 38 10 7 4 1 48 219
(50.7%) (17.4%) (4.6%) (3.2%) (1.8%) (0.5%) (21.9%)
227
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lection from White Rock (Ritterbush and Logan
2000). This frequency is offset by greater use of
a wide variety of exotic materials.

Although found in small amounts, the pres-
ence of varied materials from more distant
sources suggests contacts across the Plains, es-
pecially to the northwest, west, and south. The
distinctive and varied colors of several of the
quartzites suggest they may derive from the
Hartville Uplift (“Spanish Diggings™) of eastern
Wyoming. Obsidian from northwestern Wyoming
also has been identified. Source analyses of six
obsidian flakes from the upper component trace
their origins to Obsidian Cliff, Wyoming. Another
is most similar to that from Wild Horse Canyon
in western Utah (Hughes 2001, 2005, 2006). Nei-
ther of these source areas is represented by arti-
facts from other late prehistoric sites in Kansas.
A small sample of CPt obsidian traces to Malad,
Idaho, while late prehistoric assemblages from
southern Kansas trace to sources in the Jemez
Mountains of New Mexico (Robert Hoard, per-
sonal communication 2007). Obsidian from the
Warne site (White Rock Oneota) has been traced
to Malad and Obsidian Ridge (Cerro Toledo), New
Mexico (Logan et al. 2001). Four artifacts from
Montana Creek East compare macroscopically
with Alibates suggesting connections with the
Texas panhandle. It should be noted, however, that
Day Creek dolomite from southern Kansas and
northern Oklahoma is macroscopically similar
(Bailey 2000). Whichever material is represented
by these artifacts, both derive from sources south
of the central Plains. The basalt flake may derive
from outwash materials in western Kansas.

Debitage from the upper component of Mon-
tana Creek East includes the entire range of raw
materials (with exotics such as quartzites, obsid-
ian, and possible Alibates dominant among
debitage in the Eckles collection, likely the re-
sult of collection bias). The majority of flaking
debris is thin, tertiary flakes associated with late-
stage lithic reduction and maintenance. Many of
the complete and broken flakes are very small,
indicative of edge retouch and resharpening. Ther-
mal pretreatment was not common as indicated
by the relatively low frequency (12 percent) of
heating and burning. Approximately half of these
objects exhibit potlidding or crazing suggesting
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accidental or uncontrolled heating (Ritterbush and
Logan 2006:57).

Chipped stone tools include arrowpoints,
knives, scrapers, drills, gravers, a biface fragment,
and retouched and utilized flakes. In general, these
tools are characteristic of late prehistoric assem-
blages from the central Plains. This is most evi-
dent in the form of the arrowpoints and knives.
Six arrowpoints were recovered during visits to
the site in 2003 and 2004, while 20 in the Eckles
collection were reportedly recovered in recent
years. Many more had been collected earlier but
could not be accurately sorted out of the larger
Eckles collection. Eckles recalled that he and his
father found more than 30 complete unnotched
and notched points during their first visit to this
site in the 1960s (Dick Eckles, personal commu-
nication 2006). Two-thirds (66.7 percent) of the
points we studied that had intact basal portions are
unnotched triangular points. The others have one
set of paired side notches (33.3 percent). Com-
plete points range between 15.3 and 35.1 mm long
with a mean of 18.3 mm. All appear to be finished
tools rather than preforms (Ritterbush and Logan
2006:58-60). As in the general chipped stone as-
semblage, the largest number of points (17) is
formed from Smoky Hill silicified chalk (65.4
percent). Two each (7.7 percent) are made from
Flint Hills cherts and possible Alibates with the
remainder (19.2 percent, n=5) of unidentified
materials.

Three complete and one fragment of alter-
nately bevcled (‘Harahey’) knives and two flake
knives have also been recovered. The complete
beveled knives have been resharpened to varying
extents resulting in tools ranging in length from
82.8 to 86.6 mm, in width from 28.0 to 42.5 mm,
and in thickness from 6.6 to 8.9 mm. These were
made from Smoky Hill silicified chalk (2), Flint
Hills chert (1 fragment), and a brown quartzite (1).
The flake knives are made from silicified chalk
and an unidentified material.

Other chipped stone tools are two drills re-
worked from side-notched arrowpoints, a T-shaped
drill with expanded base, three scrapers, one com-
bined end scraper-graver, three other gravers, a
biface fragment, and nine retouched and utilized
flakes. Surprisingly, given the frequent occurrence
of scrapers at late prehistoric sites and the abun-
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dant bison remains at this particular site, few scrap-
ers were found during the 2004 investigations.
Eckles recalls finding scrapers but could not iden-
tify those in his collection specifically from Mon-
tana Creek East. He observed, however, that this
ordinary tool form did not appear to be as abun-
dant there as elsewhere in the Lovewell locality
(Dick Eckles, personal communication 2006).
Those found during the 2004 investigations con-
sist of a typical plano-convex end scraper, a dis-
tal-lateral scraper formed on a small pebble, and a
possible bifacial scraper. Steep edge retouch or
crushing indicates that several of the retouched
and utilized flakes may have served as informal
scrapers.

Few ground stone tools have been found at
Montana Creek East. One flat stone may have
served as a possible anvil or grinding slab. A frag-
ment of a broken cobble exhibits remnants of a
shallow groove suggesting use as a maul or ham-
mer. Eckles recalls finding at least one other maul
(Dick Eckles, personal communication 2006).
Fragments of six quartzite cobbles also may have
served grinding or percussion functions. The
Eckles collection includes a small piece of fac-
eted ferrous oxide or hematite. Finally, 409 pieces
(4,966.6 g) of heat-fractured limestone (FCR)
were recovered from the upper component, espe-
cially in one tested area. This material was brought
to the site from outcrops in the rugged hills south
of the present-day reservoir, possibly for use in
bone grease production.

In general, the forms of the above-described
lithics compare favorably with chipped and ground
stone tools in a variety of late prehistoric assem-
blages and, thus, are non-diagnostic of any par-
ticular archaeological culture. Despite this, there
are some qualitative observations that may be sig-
nificant. First, the greater frequency of unnotched
versus side-notched points is generally more simi-
lar to Oneota than most CPt assemblages (Owada
1999; Padilla and Ritterbush 2005). Secondly, we
are struck by the limited number of scrapers, es-
pecially given the large number of bison remains,
which suggests hide working was not a significant
activity. The large number of arrowpoints and the
well-formed alternatively beveled knives, on the
other hand, fit well in the tool kits of bison hunt-
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ers. The specific uses of the drills and gravers are
uncertain (although the bits of two of the drills
are small enough to be used to drill shell disks for
beads, see discussion below). One form of graver
found at the Montana Creek East site is distinc-
tive. It is a combination end scraper-graver formed
on a flake of Flint Hills chert. The thick end has
been unifacially retouched to form a working edge
suitable for scraping. The opposite end has been
unifacially retouched to a short, thick tapering
point useful for engraving.

Bone Tools

The Eckles collection includes three bone
awls, similar to others found throughout the Plains,
a perforated piece of bone generally similar to a
broad, dull awl, and an antler billet (Ritterbush
2006a:12; Ritterbush and Logan 2006:66). Much
more distinctive and numerous are edge-notched
bison ribs from the upper component (Figure 6).
As noted earlier, many bison bones, including ribs,
were scattered over the surface. Most are unmodi-
fied. However, Eckles collected 19 that are
notched along one or both edges. A comparable
rib was recovered in 2004. Many of the modified
ribs are incomplete, but have from 4 to 51 notches
along one or, in two instances, along opposite
edges. The notches are generally ‘V’-shaped, al-
though some have a more rectangular cross-sec-
tion as if made by chopping. Notch widths range
from 1.2 to 3.2 mm and spacing between them
varies considerably on individual artifacts and be-
tween objects, from 1.2 to 10.5 mm. Smoothing
or wear across the modified edge is visible on
segments of several of these artifacts suggesting
possible use as noise-making rasps.

The large number of notched ribs is unusual.
Modified bison ribs occur at archaeological sites
in the Plains and adjacent regions, but vary in form
and have never been reported in such large num-
ber. Two general forms of modified ribs include
edge-notched ribs (such as those found at the
Montana Creek East site) and ribs with grooves
scored across one of the flat (usually lateral) sur-
faces. The latter form has been found at Plains
and Midwestern sites, including one from the
White Rock site (Anderson 1994:60, 62-63;
Anderson et al. 1995:167; Bray 1991:90-91;
Dunlevy and Bell 1936:199; Lintz 1984:332—
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Figurc 6. Sample of bison rib rasps in the Eckles collection (Photo courtesy Dick

Eckles).

333; Wedel 1959:258, 259, 451452, 509, 595).
Wedel and Hill (1942) suggest that many of these
scored ribs and similarly incised vertebral spines
(e.g., Neuman 1963:Plate 56) served as pottery
paddles, which when pressed against the exterior
surface of an unfired pot produced a slightly
roughened surface called simple stamping. Simple
stamping is associated with certain ceramic styles
in the Plains, including some White Rock (Wal-
nut Decorated Lip) ceramics. The edge-notched
ribs likely served a different function, perhaps as
musical rasps or tally sticks. They have been re-
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ported in low frequencies at a scat-
tering of sites across the Plains (Bea-
ver 1999:117, 118; Bell 1984:315;
Bevitt 1999:90; Garnett et al. 2006,
Lawton 1968:67; Pillaert 1963:35;
Rohn and Emerson 1984:174, 180;
Schneider 1969:159; Wedel and Hill
1942; Alan Potter, personal commu-
nication 2006).

Shell Artifacts

Ten small shell disk beads have
been recovered from the surface of
the site. They are flat, ranging in thick-
ness from 1.8 to 3.0 mm, and circular
with diameters of 4.2-7.2 mm. Each
has a perforation 1.8-2.6 mm in di-
ameter. They have been drilled from
one or both sides resulting in
uniconical, biconical, and straight per-
forations (two drills from the site have
bits small enough to make perfora-
tions this size). Similar beads have
been reported from several CPt sites
(e.g., Falk 1969:42, 43; Kivett and
Metcalf 1997; Wedel 1986:113).

Other Artifacts

Several metal objects were re-
covered from Montana Creek East.
Given the radiocarbon age, they likely
postdate the late prehistoric use of
this site. This is most apparent of the
impact-deformed bullet from the sur-
face, a small shot ball, part of a large
square nail, and another heavily
eroded and broken nail from the shallow excava-
tions, all evidence of relatively recent activities
(e.g., modern hunting, historic Euroamerican farm
activities). Eckles also collected a metal object
that is an evenly cut, generally rectangular sheet
of thin (0.3 mm) non-magnetic metal 37.4 mm
long and 16.4-21.8 mm wide. It has been perfo-
rated near one end slightly off-center. The perfo-
ration is 1.6 mm in diameter. Although somewhat
bent longitudinally, it is in good condition and is
likely part of a recently discarded or lost object
(e.g., fishing gear).
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SUMMARY DISCUSSION

Investigation of the Montana Creek East site
(14JW46) in the Lovewell locality of north-cen-
tral Kansas reveals the unique nature of its ar-
chaeological remains within the central Plains.
Test excavations uncovered a buried component,
the first Woodland-age site to be documented in
the archaeologically rich Lovewell locality.
Though based on a small window into the past, this
assemblage suggests a camp or occupation by
Woodland-age bison hunters.

Evidence for bison hunting is also abundant
in the upper component. We interpret the surface
component as a late prehistoric bison-hunters’
camp where marrow, and perhaps bone grease, was
processed and other activities (minimally cook-
ing and tool maintenance) were conducted. The
age of the site was determined through AMS dat-
ing of bison bone associated with cultural materi-
als. The assay of 700+35 B.P. (OS-55508), which
calibrates to a two sigma range of A.D. 1257-1316
(p=.758), A.D. 1354-1389 (p=.242) (Calib 5.0.2
[Stuiver and Reimer 1993] using the calibration
dataset INTCALO4 [Reimer et al. 2004]), dates
this component to the Late Prehistoric period and
most likely to the latter portion of the thirteenth
and possibly the fourteenth century. The ceramic
and lithic artifacts correlate well with this period.
We have struggled, however, to identify a more
precise archaeological affiliation.

At least two different late prehistoric ar-
chaeological traditions well documented in the
central Plains are represented in the Lovewell lo-
cality. These include the CPt representing scat-
tered households of indigenous peoples who sub-
sisted through diffuse hunting, gathering, and gar-
dening. The other, classified as the White Rock
phase, reflects the activities of Oneota peoples
who migrated from the east into the central Plains.
Numerous scattered CPt households are known
across much of Nebraska and northern Kansas.
Semi-permanent White Rock Oneota settlements
are present in the Lovewell locality with camps
associated with bison hunting and lithic procure-
ment found elsewhere in the region. In contrast to
the indigenous CPt households, Oneota migrants
focused on communal bison hunting and the pro-
cessing of bison products. The Montana Creek
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East upper component raises the possibility that
yet another population hunted bison in or near the
Lovewell locality during the Late Prehistoric pe-
riod.

As yet we have been unable to ascertain the
affiliation of the upper component. The abundant
bison bones beg comparison to nearby sites of the
White Rock phase rather than CPt. Not only are
bison well represented at White Rock sites, but
the faunal elements recovered from this lowland
site are complementary to those in assemblages
from the nearby upland Warne and White Rock
sites (Logan and Ritterbush 2006). Like the lithics
at Montana Creek East, those from the White Rock
and Warne sites show preference for Smoky Hill
silicified chalk with secondary use of Flint Hills
cherts and limited access to more exotic materi-
als (Logan 1995, 1998a; Ritterbush and Logan
2000). Based on these comparisons, it is tempt-
ing to interpret the Montana Creek East upper
component as a special activity site of Oneota
peoples. Several distinctive types of artifacts are
present that have not been reported at White Rock
Oneota sites. Their presence at Montana Creek
East might be explained by the nature of activities
carried out at this camp. Edge-notched ribs
(“rasps”), for instance, may have been used in a
special activity (e.g., dance, celebration, ritual)
conducted at this valley bottom location rather
than at the nearby upland settlements.

Alternatively, Oneota hunters from the east
may have camped here while scouting or explor-
ing the region prior to the movement of larger
numbers of migrants and the establishment of the
White Rock and Warne settlements. This hypoth-
esis would be supported by the earlier range of
the calibrated date associated with the component.

The difficulty with linking the upper compo-
nent of Montana Creek East with a known archaeo-
logical tradition is the lack of clearly diagnostic
remains. Ceramics are one of the few distinctive
material goods in late prehistoric assemblages that
aid in the separation of generally contemporane-
ous archaeological traditions. Unfortunately, none
of the sherds from this site is clearly comparable
to either CPt or Oneota ceramics. Various expla-
nations for the lack of diagnostic pottery might
be offered. First, if the site were selected for a
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special activity, unique or atypical pottery may
have been used in association with it. If the site
was occupied by mobile hunters, they may not have
carried many or any breakable pots from their
home base. Other containers (e.g., hides, gourds,
baskets, wooden bowls) may have been used or
atypical vessels made on-site for temporary use.
In the first instance, we assume that even special
use ceramics would likely display some defini-
tive attributes of the associated pottery-making
tradition and, likewise, what little pottery was used
by hunters would include them (studies of larger
protohistoric and early historic Pawnee hunting
camps by Holen [1983] and Roper [1989] show
that diagnostic ceramic wares can be identified at
some hunting camps). Unfortunately, despite re-
covery of a small sample of sherds, diagnostic at-
tributes are absent, even from a nearly complete
vessel. The latter does not conform to widespread
CPt forms or ‘typical’ White Rock or late prehis-
toric western Oneota ceramics in terms of paste,
form, and decoration. Other potsherds are very
small, provide limited information, and do not
appear consistent with CPt or Oneota ceramics.
A distinctive attribute of many of the sherds
from the upper component is bone temper. This
aplastic does not appear to be diagnostic of any
Plains tradition, but it may provide clues to site
activities. We wonder whether bone temper re-
flects expedient production of ceramic vessels for
short-term use at special activity sites, such as
hunting camps, a suggestion raised by Bozell and
Ludwickson (1988) and Toom (1990). These au-
thors report the presence of bone-temper pottery
in association with other ceramics at Extended and
Post-Contact Coalescent hunting sites in north-
western Nebraska and central South Dakota, re-
spectively. Although a full understanding of the
use of crushed bone as a tempering agent is pres-
ently lacking, these authors suggest it may have
been selected in the absence of other suitable
aplastics for on-site manufacture of ceramic ves-
sels. As such, this material may be viewed as an
expedient temper, a use consistent with interpre-
tation of Montana Creek East as the camp of bi-
son hunters. The limited quantity of ceramics sug-
gests few pots were used. Perhaps several were
made on-site ancillary to the processing of mar-
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row and bone grease. Obviously, bison bone was
readily available for that purpose.

Although bone-tempered pottery is neither
common in most of the Plains nor a hallmark of
any known late prehistoric culture, its greater fre-
quency in certain regions may suggest connec-
tions between the Montana Creek bison hunters
and others in the Plains. Beyond the few docu-
mented cases in the northern Plains are occur-
rences of bone temper at sites south of the
Lovewell locality. Most geographically proximate
are Great Bend sites associated with the Little
River focus and the Marion locality. These sites
post-date the late prehistoric occupation at Mon-
tana Creek (fourteenth through seventeenth cen-
turies A.D.), and bone temper occurs in only a
small sample of sherds in certain assemblages
(Rohn and Emerson 1984:111-123; Donna Roper,
personal communication 2008; Susan Vehik, per-
sonal communication 2008; Wedel 1959:500).
Farther south, but more comparable in age, are
sites in the border region of southern Kansas,
western Oklahoma, and the Texas panhandle as-
signed to the Pratt, Bluff Creek, Odessa, and other
archaeological complexes (Berger 2004; Bevitt
1999; Brosowske and Bevitt 2006). General com-
parison of the Montana Creek East assemblage
with a sample of these contemporaneous materi-
als is intriguing. Bison were heavily utilized. Ce-
ramics are regularly globular, tempered with var-
ied materials (e.g., bone, stone, grog, calcium car-
bonate, or no visible aplastics), smoothed or
cordmarked, and include lip and other types of
decoration. Forms of chipped stone tools, such
as small triangular arrowpoints and beveled knives,
are generally similar. Edge-notched ribs have been
recovered in small numbers from several sites in
south-central Kansas (e.g., Bell and Lundeen [Bea-
ver 1999:117, 118; Bevitt 1999:90] and Pratt [Alan
Potter, personal communication 2006]).

Other evidence suggests a relationship be-
tween several of these southern Plains groups and
Oneota peoples. This is the presence of diagnos-
tic Oneota sherds among indigenous ceramics
from at least five sites in southern Kansas (Bevitt
1999; Ritterbush 2006c¢). Given this evidence of
Oneota interaction, along with the noted similari-
ties between some southern Plains and Montana
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Creek East assemblages (minus the Oneota ce-
ramics), we can speculate that a group of Plains
hunters with more southerly affiliations visited
the Lovewell locality, perhaps during its use by
Oneota migrants. Although speculative at this
point, we suggest a feast or celebration (dance or
ritual possibly using “rasps”) may have accompa-
nied marrow and grease extraction activities at
Montana Creek East. Such interpretation human-
izes the archaeological record while considering
the likelihood that multiple activities were pur-
sued. Unfortunately direct support for activities
other than marrow and grease processing is weak.

Finally, lithic raw materials raise questions
about a proposed link with the southern Plains.
Although many southern Kansas late prehistoric
assemblages include varied amounts of Smoky Hill
silicified chalk, as well as Flint Hills cherts, like
Montana Creek East, the former sites commonly
include greater amounts of Alibates (or Day Creek
dolomite) than has been found in the Lovewell
locality. Likewise, materials (e.g., Jemez Moun-
tain obsidian) and artifacts (e.g., Puebloan sherds)
suggesting connection between the American
Southwest and the southern Plains are familiar in
assemblages from the latter region. These are not
represented at Montana Creek East. In fact, ob-
sidian and other materials in the assemblage sug-
gest more western and northern rather than south-
western connections.

While thorough understanding of the upper
component of the Montana Creek East site evades
us, we offer these interpretations. Few ceramic
vessels appear to have been used by these mobile
hunters. We hypothesize that one or more pots
were made on-site using the abundant bone as an
expedient tempering material. Other activities also
occurred. Ethnographic analogy suggests that
rasps were used in a variety of social and ideo-
logical contexts associated with music, singing
and dance (Garnett et al. 2006). The numerous
edge-notched ribs at Montana Creek East may have
served as rasps, perhaps as part of communal ritual
or ceremonial activities. This may have accompa-
nied feasting on marrow, fat, and possibly flesh
imported from the kill site. We cannot identify
the cultural affiliation of the site occupants. Given
the frequent use of near-local lithic raw materi-
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als, they must have been from the central Plains
or a nearby area. Minor amounts of materials from
the northwest, west, and south suggest contact with
more distant peoples or locales. We confidently
state that bison products, especially marrow and
likely bone grease, were processed here during
the thirteenth or fourteenth centuries. A hunting
party schlepped selected parts of their kill to this
stream-side site where the mauls and possible an-
vils were used to crack bones for marrow extrac-
tion. The FCR may represent stone used in pre-
paring bone grease and other food products. Given
the minimum number of bison represented
(MNI=42), a sizable volume of meat was avail-
able to these hunters and much marrow and grease
were produced. Despite the complementary na-
ture of the bison elements from Montana Creek
East with regard to their representation at nearby
upland White Rock phase sites, we cannot attribute
the activities at the former to those of the latter.
Thus, it appears that intensive bison hunting and
processing characterized the economy of more
than one late prehistoric culture in this part of the
central Plains. The occupation dates to a time of
significant climatic change that may have affected
the availability of bison. Perhaps in response to
this, migrant groups well organized socially for
bison hunting introduced subsistence practices that
differed from those of the indigenous Central
Plains tradition people. These factors may explain
why, by the fourteenth century A.D., the Lovewell
locality had become a magnet for bison hunters.
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