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Foreword

This volume is the fourth contribution to a series of cultural resource monographs published by
the Montana State Office of the Bureau of Land Management. The purpose of the series is, in
part, to provide researchers and the intetested public with scholarly research that normally is
not available or has limited distribution.

The BLM has statutory responsibilities to care for and manage cultural and paleontological
resources under its jurisdiction. To that end, we have funded, through Cooperative Agreements
and through contracts, research on archaeological and paleontological properties. This volume
represents the best in this kind of research and should have great scholarly appeal to archaeolo-
gists, paleontologists, paleoecologists, and others who have an interest in this area and in good
science.

We would like to thank Drs. Christopher L. Hill and Leslie B. Davis for making this document
available for publication. We believe the research here has made a significant contriburtion to
our understanding of the Pleistocene geology and to the archaeological and paleontological
resources represented at the Merrell Locality and the Centennial Valley.

Gary I. Smith

Deputy Preservation Officer
Montana State Office
Bureau of Land Management

Billings, Montana
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Introduction
Leslie B. Davis

Merrell Locality and Site History

In 1983, at the initiative of Thomas A. Foor (Depart-
ment of Anthropology, University of Montana), an oppor-
tunity was presented to Davis to continue and intensify
archaeological and paleontological investigations of the
Merrell Locality and site (24BE1659), in cooperation with
the Bureau of Land Management (BLM). This site is lo-
cated in southwestern Montana along one of the porential
avenues/routes that could have been followed by early
Narive Americans making their way south of the Cordille-
ran ice sheets from northern entry points into North
America or vice versa, heading northward (Figure 1). The
Merrell Locality is situated along the northwest edge of
Lima Reservoir in the Northern Rocky Mountain region
of the Intermountain West {Figures 2 and 3).

Previous fieldwork djrected by Foor under a coopera-
tive agreement with the BLM had established and radio-
carbon dated the presence of a late Ice-Age fauna exposed
in weathering geological context, e.g., Dundas (1990, 1992)
at Merrell.

Programmatic Ice-Age and
Paleoindian Research

‘The Museum of the Rockies’ First Montanans Search
Program, formalized in 1990 and restructured in 1998 to
include the Ice-Age and Paleoindian Research Programs,
began in the 1980s as Paleoindian research initiated by
Davis at the Indian Creck site (24BW626) for Montana
State University. That programmatic approach involved

location, evaluation, and investigation of productive
Paleoindian campsites by examination of ardifact collec-
tions, followup of leads provided by artifact collecrors, re-
connaissance surveys, and followup of site leads provided
by U.S.D.A. Forest Service archacologists.

While that multifaceted approach was beneficial, lead-
ing, in some instances, to fairly large-scale, mulri-season,
multidisciplinary field investigations, the location and study
of Late Pleistocene vertebrate bonebeds and deposits had
not been emphasized previously as a prospecting tactic by
which to locate buried associated Early Prehistoric human
contexts. Experience in recovering and researching the
Lindsay mammoth in 1967 (241D%559) (Davis and Wil-
son 1995), continued acceleration mass spectroscopy
(AMS) radiocarbon dating of the skeleton to ca. 11,400
B.P, and followup fieldwork at the site in 1997 (Hill and
Davis 1998) provided important dara from which carcass-
scavenging by peoples possibly associated with a manifes-
tation of the early Clovis complex is argued.

The tactical importance of locating and studying in
situ Late Pleistocene-Early Holocene faunas, as a means of
“tracking” Paleoindians in Montana, has been noted else-
where (Davis 1997).

Considerable importance is placed on the discovery
and investigation of paleontological/archacological mani-
festarions older than Clovis, that is, from 40,000 - 13,000
years B.P. Evidence from other locations in the Americas
has suggested the occurrence of pre-Clovis human mani-
festacions. Initial investigations at the Merrell Site by the
University of Montana had dated Late Pleistocene faunas,
in buried context, from that early interval. Whether equally

early artifactual remains are associ-

f Merrell Locality
Sourhwast Monlana,

/ Cenlannlal V alley

i: Glacier _°,
f‘,__f‘__‘\ Pleistocens |

Lakes

Droinages

P e

lao Milas

CENTENNIAL \%-\..-

VALLEY ¢ lqo

ated with those bones and tusks was
not known in 1994,

200 KM
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Field Methods

David C. Batten

Introduction

Field reams from the Museum of the Rockies (MOR)
conducted excavations of the Merrell Site {part of the
broader Merrell Locality) during the spring and summers
in 1994, 1995, and 1996. The methodologies employed

in these excavations are summarized here.

The 1994 Fieldwork

There were three stages to the fieldwork in 1994. Dur-
ing the first stage, the Merrell Site was gridded for magne-
tometry readings in the spring. The grid was oriented to
28° 40" west of True North in order to align the grid to the
general direction of the embankment exposure over the
lake (Lima Reservoir) (Figure 4). A north/south-aligned
baseline was set up and given the designation 100 E. A
parallel grid line was established ar 120 E, and a grid of 20
% 20-m squares was established. The site darum was placed
ar 120 N/BOE. The elevation of the site datum is 2,013.91
m above sea level {masl) (ca. 6,607.32 ft above sea level
[Fasl]).

During the second stage, a crew consisting of 10 ar-
chaeologists and a surveyor hand-excavated 24 m?® of the
site in eight spatially discrete Test Pits/Excavation Areas
over a period of 11 days (June 8-18, 1994). The first task
was the re-creation and extension of the grid imposed on
the site during the magnetometer survey (Davisetal. 1995),
and selection of Excavation Areas (designated as excava-
tion units or XUs in the original field notes). Grid units
~ were selected for excavation initially on the basis of mag-
netometer findings from the spring of 1994 which had
indicated magnetic anomalies at specific locations. Four of
these Test Pits/Excavation Areas were 2 x 2-m squares and
the other four were 1 x 1-m squares. Two of the 2 x 2-m
Test Pits were positioned near the eroding scarp edge (Fig-
ure 4) and were excavated to depths of 2.8 m (ca. 9.19 fr)
below surface.

The Test Pits/Excavation Areas, which were nominally
2 m on a side, were oriented to the site grid. In fact, the
1994 Test Pits were excavated in halves; either the North
half, Souch half, East half, or West half was excavared first,
followed by the other half, alternating in such a way as to
step the unit downward to its ultimate depth. Thus, mate-
rial found in screens had a provenience of 1 x 2-m and 10
cm (ca. 4 in) depth. They were excavated in 10-cm levels,

following the slope of the present-day ground surface. That
is, ac each level, each corner of the XU was a multiple of 10
cm below the surface at that corner {the bortom of level 3
would be 30 cm below the ground surface at each corner).
Thus, in 1994, the excavation floor always maintained the -
approximate slope of the modern ground surface. Digging
was mostly by shovel (shovel-shaving) and sediments were
dry-screened through 1/4-in (0.63-cm) wire screens, When
artifacrs or identifiable bones were found in situ, cheir cen-
ter points were located in three dimensions and mapped in
planview on the level records. Trend (bearing) and plunge
measuremencs were not recorded in 1994. The following
Test Pits were excavared in 1994 (Table 1)

Table 1. Test Pits Excavated in 1994.

Test Half Depth

Pit Excavated Excavation

A N&S 100 cm? {(ca. 39.4 in, 3.3 ft)
B N&S 100 cm? (ca. 39.4 in, 3.3 ft)
Cc N&S 280 cm (ca.110in, 9.2 ft)
D N 100 cm (ca.39.4in, 3.3 ft)
E N&S 270cm (ca.106.3in,8.911)
F ? 30em  (ca.11.8in, 1 t)
G ? 30cm  (ca.11.8in, 1 ft)
H ? 30cem  (ca. 11.8in, 1 ft)

Test Pit/Excavarion Area A was thought to be a non-
metallic anomaly, while Test Pit/Excavation Area B was
expected to yield a metal object. Test Pit/Excavation Area
C was set up to investigate a stream channel tentatively
identified in the cutbank exposure. This stream channel,
which conrained a mammorch tusk, is now considered o
conrain debris flow deposits with mammoth bones and
teeth (see Albanese, this report). Test Pit C was expected to
contribute information on the faunal materials exposed on
the escarpment along the north end of the site. Test Pit/
Excavation Area E was also locared so as to expose Pleis-
tocene mammal deposits identified in the cutbank over
the reservoir. In Test Pit/Excavation Area E, these excava-
tions exposed an intact bonebed indicated by the presence
of mammoth teeth and bones, Test Pit/Excavarion Area D
was established to assess the upward and westward extent
of archaeological deposits. Test Pits/Excavation Areas F, G,
and H were selected arbitrarily to test the horizontal ex-
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tion Area A, a carbonate-rich silty clay was identified at
the bottom of the profile (Figure 5). The higher clay con-
tent could be the result of size-sorting within the profile
due to leaching or possibly sediments deposited by water
or wind had undergone subsequent soil development. In
this instance, it was not possible to interpret the deposits
as loess. Features which appear to indicate rodent use were
ubiquitous. Some runs and burrows were extremely fresh,
while others looked as if they had been abandoned for a
long time. No Test Pit/Excavation Area was free of evi-
dence of rodent activity. Artifacts or bones were not infre-
quently found within such conrexts.

Carbonates sometimes took the form of solid, rock-
like (indurated) white deposits, but sometimes of horizon-
tally extended patches of powdery white deposits. Oxidized
areas were reddish orange deposits, occasionally extensive
in planview, but appeared as discontinuous layers and rough
geometric patterns in profile, Carbonares and oxides were
restricted to Test Pits/Excavation Areas A and B (Figures 5
and 6). Test Pits/Tixcavation Areas D, F, G, and H did not
exhibir much carbonate deposition or oxides.

The profiles of Test Pits/Excavation Areas A, B, D, E
G, and H show a topsoil development of varying thick-
ness, bur mostly of no more than 20 cm. Exceptions to
this are small pockets of deeper soil (up to 50 cm [ca. 20
in]} in Test Pits A and B, likely attributable to rodent ac-
tivity, and Test Pit D, which has a consistently deeper A-
horizon of 20 to nearly 30 cm [ca. 8-12 in] (Figure 7). Test
Pits E, G, and H present rather uninteresting profiles be-
cause of their shallow depth. However, among these units,
Test Pic G is notable in that there is a fairly large lens of
poorly sorted gravels (pea size to 10 cm [ca. 4 in]) in the
northern and western parts of the profiles, at a depth of 16
cm {ca. 6 in) and below (Figure 8).

Field Methods

Test Pit/Excavation Area D is notable for the thick-
ness of its A-horizon, as mentioned (Figure 7). The B-ho-
rizon continues to the bottom of the profile, gradually
changing in color from light tan to tan with a greenish
cast. This change takes place at a depth of 50 to 60 cm (ca.
20-24 in), and is accompanied by an increase in the clay
content of the sediment. It is worth noting that Test Pit D
was the most westerly excavation unit at the site and the
unit most likely affected by deposition of colluvial sedi-
ments from the slope above.

Test Pits A and B had the most complex stratigraphy
of the shallower excavation units. Much of this complexity
is accounted for by the activity of rodents, which was ex-
treme. Large portions of both units were disturbed, al-
though Test Pit A was most affected by this activity (Figure
5). In parts of both Test Pit A and Test Pit B, there was no
sharp boundary berween the A-horizon, or topsoil, and
the B-horizon. Instead, a transitional zone was noted. Be-
low ca. 60 to 70 cm (ca. 24-28 in) in both excavation units
was a marked increase in both calcium carbonate and oxi-
dized deposits. While found together in some places, as in
the eastern half of the North Wall of Test Pit A, in other
areas, one type of chemical deposit clearly dominated. In
the West Wall of Test Pit B, oxides dominated, but were
underlain by a deposit dominated by carbonates.

The greatest significance of these profiles lies in the
documentation of the extreme disturbance of the upper
portion of the upper meter of sediment at the Merrell Site.
Reference to the West Wall profile of Test Pit A demon-
strates this point (Figure 5): there was virtually no strati-
graphic integrity to the upper sediments. Thus, one can
have very little confidence that artifactual materials within
this sediment are in original context, and it seems thart the
spatial associations of these materials would be more likely
to mislead than inform.
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Figure 5. Stratigraphic section showing West and North Walls of Test Pit/Excavation Area A (D. Batten profile).












Field Methods

Table 2 . Excavation and Quadrant Labels (Note that only the west halves of Excavations J-P were present since
the escarpment fell away between grid line 125E and grid {ine 126E).

Excavation Quadrant Northing Easting Excavation Quadrant Northing Easting
E 121 121 S 123 123
E n South Half S se 123 124
E s South Half S ne 124 124
J 121 125 T 125 123
J sSW 121 125 T sW 125 123
J nw 122 125 T nw 126 123
K 123 125 T se 126 124
K swW 123 125 T ne 126 124
K nw 124 125 U 127 123
L 125 125 u swW 127 123
L swW 125 125 U nw 128 123
L nw 126 125 U se 127 124
M 127 125 U ne 128 124
M sw 127 125 \ 129 123
M nw 128 125 Vv swW 129 123
N 129 125 Vv nw 130 123
N SW 129 125 Vv se 129 124
N nw 130 125 Vv ne 130 124
0] 131 125 W 131 123
0] SW 131 125 W se 131 124
0] nw 132 125 w ne 132 124
P 133 125 X 133 123
P sw 133 125 X se 133 124
P nw 134 125 X ne 134 124

from Table 2. Elevation point E2 was marked by a 1 x 2-in
wooden stake driven all the way into the ground (a so-
called “hub”), and another 1 x 2-in stake marking its loca-
tion, The noted elevation is that of the top of the hub, i.e.,
very nearly ground surface elevation. One datum was es-
tablished from which to refer excavation elevations for all
of Excavarion Area I. This was designated Datum I, with a
ground surface elevation of 2,010.23 mas! (ca. 6,595.24
fasl). Elevation at the string was 2,013.37 masl (6,605.55
fasl).

In the South Block, an elevation point was established
halfway down the excavated face along the west wall of the
excavation. This was designated El, and its location and
elevation can be obtained from Appendix A. This eleva-
tion point was marked by a | x 2-in wooden stake driven
most of the way into a horizontal surface left by the back-
hoe part way up the west face of the excavarion. The noted
elevation is that of the top of the 1 x 2-in stake.

Excavation Procedures (General)

Excavation proceeded by 10-cm levels, water-screen-
ing through 1/4 in (0.635-cm) screen (Figures 12-14).

The Excavation Areas were 2 x 2-m squares, buc the
largest provenience (for bone recovered from the water
screens) wasa 1 x 1 m square, a quadrant of the Excavation
Area. These were labeled simply SW, N'W, NE, or SE quad-
rant (1/4). Most levels were arbitrary 10-cm (4-in) levels,
but the levels changed whenever a stratigraphic break oc-
curred in the middle of a 10-cm level, and a new level sheer
was begun. Because important ecofacts were individually
recorded in terms of their own unique proveniences, and
because the strata were generally fairly thick, it seemed
unnecessary to change level forms every time a new arbi-
trary level was begun. This procedure remained flexible. If
an excavator was more comfortable changing forms with
each level, that was done. If a datum point changed, or












of which is known, was set up on the original ground sur-
face overlooking the South Block. Determination of the
precise three-dimensional location of finds was facilitated
in 1996 by the use of a Topcon GTS-303 Electronic Total
Station. This instrument can measure slope distance and
vertical and horizontal (azimuth) angles, and calculates
horizontal coordinate locarion and verrical distances, thus
providing three-dimensional location on a digital readout.
Only the true elevarion must then be calculated by the
operator, based on the determined height of the insturu-
ment and the height of the rarger prism.

This inscrument was used to directly measure the lo-
cations of all bone removed from the fossil-bearing depos-
its at Merrell in 1996. Grid squares were thus of secondary
importance in recording provenience: they provided pro-
venience for small fragments of bone that were not diag-
nostic and those for which the original location could not
be exactly determined {due to disturbance by trowel or
shovel). Typically, the largest scale provenience in the 1996
excavation was the 1 x 1-m square and level. Ideally, the
depth of each level was 10 cm (4 in), but, in many cases
that year, the depth of some levels was considerably more
than 10 cm. Elevation of levels was determined by using
string, line levels, and flexible rules to measure the dis-
tance below local datums. Local datums were established
for that purpose using the Total Station.

Fossil recovery was scructured by the excavation of 1 x
1-m grid squares (see Appendix 9 for the recordation pro-
tocol). The upper sediments of the grid squares, well above
the dark organic deposit of primary interest, were exca-
vated by careful shovel-shaving. As excavation reached a
level abour 10 cm (4 in) above stratum B or, if dark sedi-
ment appeared on the floor of the grid square, further ex-
cavation was undertaken by trowel. Since the goal of the
excavation was the recovery of recognizable faunal elements,
and as a concession to the volume of sediment remaining
. to be excavated in a 10-day period, sediment from most of
the grid squares was not screened. A sample of excavation
squares was water-screened through 1/4 (0.63-cm) and 1/
8-in (0.32-cm) screen, however, to ensure that we were
not losing information in the form of small mammal bones

Field Methods

that might be overlooked in the process of excavating by
trowel. Excavation Areas 125N/125E (starting with Level
3), 126N/125E, and the remnant 124N/125E in the first
tier, and 123N/124E in the second tier were water-screened;
these were situated in the most productive area of the site
in terms of bone density.

The final excavation walls retained fossil bones and
stones for inclusion in the drafted profiles as absolute evi-
dence of their geological provenience (see documentation
by Hill, this report).

All bone pieces greater than about 8 cm, or which have
features on them that might be useful for identification by
the project faunal analyst, and which were found in situ,
were located in three-dimensional space using the Total
Station. Small fragments lacking recognizable markers were
placed in a general bone bag for the grid square and level.
Bones were bagged in curation-quality plastic bags, and
tagged with acid-free paper. Records were kept on forms
printed on acid-free paper, for permanent curation pur-
poses.

Summary

Controlled excavations were conducted at the Merrell
Site in, 1994, 1995, and 1996. In 1994, Test Pits (Excava-
tion Areas A-H) were placed at various locations around
the site (Figure 4). The stratigraphic profiles for Test Pits
A, B, D, and F-H are documented in this paper, while Test
Pits C and D are available in Hill (this report). In 1995,
studies were expanded in the vicinity of the escarpment
directly east of Test Pits/Excavation Areas C and D. The
area near Test Pit C was designated Excavation Area I, or
the North Block. Tusk and mammoth bone were exposed
along the escarpment associated with debris flow deposits.
The area near Test Pit C was designated as the South Block.
Besides Test Pit/Excavation Area E, the South Block in-
cludes a backhoe trench and Excavation Areas J-X (Figure
11). The 1996 field studies focused on continued excava-
tions of the South Block. In particular, the field studies
were designed to recover more fossils from the lower part
of stratum B.
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ally limestone). Some pebble lenses also contain a coarse
sand fraction. This unit commonly displays a closely spaced
(2-5 cm [ca. 0.8-2.0 in]) rectangular “joint” system that
contains “limonitic” staining along planar surfaces. A basal
110+ cm (3.6 fr} thick bed composed of light green, mas-
sive, clayey silt is present at Station 2. This facies was not
observed north of Station 2. It may have accumulated in a
lacustrine environment. At Station 14, located at the north-
ern end of the site (see Figures 16 and 17), two types of
sediment, different from those previously described, are
exposed in the scarp face. These are labeled sub-stratum
A(1) and A(2), with A(1) being the lower. Sub-stratum
A(2) is 30-41 cm (ca. 12-16 in) thick and consists of sand
with intermixed pebbles and cobbles (up to 20 cm [ca. 8
in] long) composed of limestone and quartzite. Underly-
ing sub-stratum A(1) is 20+ cm (ca. 8 in) thick and is com-
posed of thin-bedded (2-4 cm [ca. 0.8-1.6 in]), clean, well-
sorted sand. See Appendix B for details regarding A(1) and
A(2).

Stratum A is obviously a complex sequence composed
of different, interfingering sedimentary facies. Most of it
was probably deposited as alluvium under a low flow re-
gime, but portions may be lacustrine (Station 2} in origin;
some appear to have formed as colluvium or possibly as a

debris flow.

A Field Reconnaissance Geologic Study

to a sandy, very-fine, silty clay. In Test Pit/Excavation Area
E (see Figure 16 for location), where it has been highly
affected by soft sediment deformation, Hill (1995, this re-
port) has described this unit in detail. LD1 (equivalent to
stratum A) and LD2 (equivalent to stratum B) interfinger
and splay as a result of deformation. Their combined thick-
ness in Test Pit/Excavation Area E varies from 58 to 117
cm (ca. 2-3.8 fi). A mammoth tooth was present at the
boundary between LD1 (lower) and LD2. Another iso-
[ated mammoth tooth was excavated in the center of LD2
(stratum 2), which is the darker of the two sub-strata and
also contains the higher organic content (6-8%) (Hill
1995). A radiocarbon date of 36,520 £ 710 “C yr B.P.
{Bera-74032) was secured from non-collagen organics ex-
tracted from a mammoth bone obtained from LD2 within
stratum B.

Organic-rich stratum B (LD2) is displayed along 53
m (174 ft) of scarp face. It disappears, by truncation, at a
point 38 m (125 ft) norch of Test Pit/Excavation Area E. It
“fades out” and merges into a “limonitic” stained, 125-
cm-thick horizon at a point 15 m (49 fr) south of Test Pit/
Excavation Area E. This “limenitic” horizon can be traced
farther to the south for a distance of 36 m (118 ft}, where
it “rises” topographically and is truncated several merers
south of Station 3 (see Figures 16 and 17). This “limo-
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Figure 17. Stratigraphic section A-A’ (by J. Albanese).

Stratum B (Pleistocene) - This is one of the two units
that commonly contains vertebrate fossils. It
unconformably overlies stratum A and varies in thickness
from 30 to 120 cm (ca. 1-4 fr}. Much of the variation in
thickness is due to soft sediment deformation. Stratum B
is a dark grayish brown, organic-rich, “coarsely” laminared
bed thar laterally varies in composition from a very-fine-
grained silty, clayey sand, to a sandy, very-fine clayey silt,

nitic” horizon is interpreted to be an oxidized, gley soil
that is the lateral equivalent of the organic-rich portion
(LD2) of stratum B. Stratum B is interpreted as having
formed in a “water-logged” marsh contained within a dish-
shaped, topographic depression that was 88 m (289 ft) long
and 2-3 m (6.6-9.8 fr) deep. This was one of many similar,
marsh-like features situared on or adjacent to an ancient

floodplain of Red Rock Creek. The absence of stratum B

17












sedimenrary unic underlies that portion of stratum D ex-
posed in the North Block, one has to resort to stratigraphic
and sparial “manipulation” to fit everything together. To
resolve this problem, one would have to go back into the
field. However, the 1995 excavations did prove that mam-
moth bone within stratum D was disarticulated, was con-
tained within debris flow deposits, and was not abundant.

A radiocarbon age of 19,310 + 90 *C yr B.P. (Bera-
77826) was obtained from a mammoth bone excavated
from stratum D. This date is considerably younger than
the radiocarbon date 0f 36,520 £710 “C yr B.P. obtained
from bone within stratum B in Test Pic/Excavation Area
E. However, since stratum D had accumulated in an ar-
royo-type of depression, there is no problem in reconciling
the two dates. Dundas (1992) reports the presence of bones,
including the Pleistocene scimitar cat, Homotherium serum,
from the Merrell Locality. He also reports the presence of
bones within a channel fill deposit located at the western
end of the Merrell Site: “A pure quartz sand lens and a
gravel-boulder channel lag deposit occur on the west end
of the terrace.” A date of 25,030 £ 510 "“C yr B.D. (Beta-
26205) was secured from a “mammoth metatarsal” col-
lected from the channel-fill deposit. This occurrence is al-
most certainly located in the vicinity of Scation 31A. The
“pure quartz sand lens” corresponds with sub-stratum A(1)
and the “gravel-boulder channel deposit” would correspond
to stratum D. The “west end” of the site referred to by
Dundas would be more correctly termed the northwest
end. The date of ca. 25,000 "C yr B.D. cited by Dundas
(1992) does not differ greatly from the ca. 19,300 "C yr
B.P. date obtained by the Museum of the Rockies. Addi-
tional details concerning the chronologic context of these
deposits are presented in Feathers (this report) and Hill
(this report).

Stratum E (Holocene) - This is the youngest sedimen-
tary stratum and it is present throughout the Merrell Lo-
cality. It is a massive, colluvial deposit that unconformably
overlies all older strata. It varies from 10 to 280+ cm (4 in
to 9.2 ft} in thickness and consists of sand that varies from
very-fine to medium in grain size and contains clay and
silt fractions. The stratum also contains well-rounded, ran-
domly distributed pebbles (chiefly limestone) that range
up to 10 cm (4 in) in length. The percentage of pebbles
within the sand varies from zero to 15 percent, depending
on locale.

Other Studies

At the end of the 1994 field season, one afternoon was

spent viewing sediments exposed along the lake shore in
the area located south of and within 600 m (1,968 ft) of

A Field Reconnaissance Geologic Study

the Merrell Site. This very brief and limited reconnaissance
revealed that the mode of deposition of the various strata
is quite varied. Sediment types consist of alluvium, lacus-
trine, and colluvium/debris flows. At Locality 3 (see Fig-
ure 2 and Appendix B), an upward sucession from coarse-
grained to fine-grained alluvium to fine-grained lacustrine
sediment is present. At Locality 2, a thick deposit of coarse
colluvium/debris flow sediment is “sandwiched” berween
beds of fine-grained alluvium. The bulk of the sediment
exposed in the area located to the south of the Merrell Site
appears ro be correlatable with stratum A at the site.

Soft Sediment Deformation

All stratigraphic units, except for stratum E, exhibit
examples of soft sediment deformation, both on outcrop
exposures and in excavation pits. The most evident example,
present in the shoreline scarp, is the thickening, thinning
undulations and folding involving stracum B. This con-
spicuous, dark outcrop “band” varies in thickness from 30
to 60 cm (1-2 fi) and displays inclinations from 5° to 20°
(see Plate 3). “Flame structure” folds with amplitudes of
46 cm (1.5 ft) were observed within stratum A at Station
12. The best displays of soft sediment deformation were
observed in Test Pits/Excavation Area C and E. They are
most conspicuous in Test Pit/Excavation Area E, where Hill
(1995) describes examples of interdigitation and splaying
berween sub-strata LD1 through LD4 (strata A, B, and C)
and microfaults {normal} within sub-strata L1 and LD2
(strata A and B). These intrusive features had apparently
formed when the whole sedimentary section was water-
saturated and plastic. If one could examine all portions of
the sedimentary column at the Merrell Locality, one would
probably find that the deformation structures are the most
striking of any of the physical features present in the pre-
served sediments.

Soils

No actempt was made to examine the soils at the
Merrell Site in detail. Bump (1989) conducted fieldwork
at the site and described the fossils, soils, vegetation, and
general setting, He described a 277-cm (9-ft)-thick soil pro-
file that covers strata E, C, and B, and the upper portion of
stratum A. The horizons within the profile are Ak (0-15
cm), Bkl (15-33 cm [6-13 in]), Btkl (33-50 cm [13-20
in]), Bck2 (50-79 cm [20-31 in]), Bk4 (79-178 cm [31-70
in]), 2 Cr (178-228 cm [70-90 in]), 3Ab (228-277 cm
[90-109 in]), and 4 Crk (277+cm [109 in]). Horizons Ak,
Bk1, and Btk1 are superimposed on stratum E, while Ho-
rizons Btk2, Bk4, and 2Cr lie within the interval occupied
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Spatial Distribution of Pleistocene and Holocene Faunal Remains, South Block Excavations

along the interface of stratum A and stratum B, often within
the base of stratum B, bur also in contexts where they could
have originally been within the top of strarum A. This is
the pattern along the southeast side of the South Block
near the escarpment as well as in Test Pit/Excavation Area
E. Other bone concentrations can, for the most part, be
artributed to have been from within or near the base of
scratum B and within stratum C with some confidence.
For instance, the remains of Canis latrans can be ateribured
o stratum C. Some other fossils were also recovered from
stratum C, including Lemmiscus curtatus, Mammauthus sp.,

and Osteichthyes. These bones, especially when found in
the silty (low-energy) facies of stratum C, may be an indi-
cation of palecenvironmental conditions directly associ-
ated with the time of deposition. There is a greater chance
that fossils recovered within the coarser (higher energy)
facies of stratum C have a more complicated taphonomic
trajectory. If stratcum C reflects predominantly episodic flu-
vial deposition, then the isolated faunal elements incorpo-
rated into these sediments may be older Pleistocene faunal
remains redeposited into younger sediments.
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71 shows the fits after the two curves have been shifted
together by the derived equivalent dose. No significant sen-
sitivity change was detected in the regeneration curves. For
UW354, the natural signal was close to saturation. To get
a proper fit, most of the narural signals had to be elimi-
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Figure 71. Normalized OSL vs. dose.

Luminescence Dating of the Merrell Site

nated because they were higher than any of the added dose
points. Such “radiation quenching” is known to affect some
quartz samples close to saturation.

Because of the nature of the deposition, the question
arises about how well the samples were zeroed at the time
of deposition. Lakes are traps for deposits of different ori-
gin and some of them may have had only limited sunlight
exposure. Multi-aliquot analyses utilize thousands of grains
and the results reflect the averaging of the luminescence
signal among them. Dating individual grains will reveal a
distribution of ages that may reflect differential zeroing. If
the distribution is multi-modal, only one mode may re-
flect the age of deposition. The drawback to dating indi-
vidual grains is that grains vary greatly in their lumines-
cence sensitivity so that there are marked differences in the
precision at which dates can be derived. A great number of
single grains must be dated to overcome these statistical
problems, and this requires specialized equipment.

As an illustration, the luminescence signal over the first
5s of exposure was measured on 38 single grains from
UW353. Figure 72 shows that only one grain had a rela-
tively bright signal. From counting statistics, the precision
in measuring this signal is quite good (3%). The precision
is quite a bit lower (10-25% error) for the handful of grains
with 100-400 counts and intolerable for those with less
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Figure 72. Histogram of OSL counts for sample
Uwa3as3.
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of fish are found in Montana today (Gould 1992}. It is not
unreasonable to suggest that the fossil specimens may rep-
resent one or both of these groups. A Holocene specimen
of cf. Catostomus, right operculum, was recovered during
the 1995 excavarions at Merrell.

Class Aves (birds)
Qrder Anseriformes (waterfowl)
Family Anatidae {ducks, geese, swans)

Referred specimen: MOR 1.194.5.245, thoracic vertebra.

Remarks: This specimen was examined by Dr. Steve Emslie,
who referred it to the Anatidae. Further identification is
not possible because of the lack of additional diagnostic
features.

Anas cf. A. plagyrbynchos (Mallard duck)

Referred specimen: MOR L194.5.455 (MS-685, EN-20-
2), distal end of a left humerus.

Remarks: This specimen was examined by Dr. Steve Emslie
and found to best compare with Anas platyrhynchos. The
Mallard is a wide-ranging duck, found throughour most
of North America, parricularly around ponds and fresh-
water marshes (Robbins, Bruun, and Zim 1966).

Genus Olar (swan)
Olar buccinator (Trumpeter swan)
Figure 82

Referred specimen: MOR L196.4.190, proximal end of a
left humerus.

Remarks: MOR 1196.4.190 was compared with all of the
North American swans: Cygnus olor (Mute swan), Olar buc-
cinator (Trumpeter swan), and Cygnus columbianus (Whis-
ding swan). The Mute swan is an introduced species in
North America, having been brought from Europe in the
1800s (Stokes and Stokes 1996). The MOR specimen com-
pares best in size and morphology to Olar buccinator. It
compared especially well to a specimen of Olar buccinator,
USNM 430266, from Alaska (Emslie, pers. comm., 1997).

The Trumpeter swan (Olar buccinator) is particularly
interesting. Few fossil remains of this species are known.
Fossil specimens have been recovered from Alaska, Oregon,
Iowa, Lllinois, Ohio, and Florida (Brodkorb 1964). Al-
though widespread in North America in historic times, from
Alaska to southern California and the Gulf Coast, it is rare
today, and once nearly extinct (Pough 1953}, Early this

The Late Pleistocene Vertebrate Fauna

Figure 82, Trumpeter swan {Olar buccinator) (MOR
LI96.4.190) proximal end of partial ift. humerus: a,
anconal; b, palmar; ¢, ventral; and d, dorsal views.

century, the draining of marshes, hunting, lead poisoning,
and other environmenral disturbances nearly resulted in
the exrinction of the Trumpeter swan. Only a small num-
ber survived by the 1930s, but, with conservation efforts
and reintroduction back into former habitat, the popula-
tion increased to more than 3,000 by the 1970s (Udvardy
1977). It is one of North America’s largest birds, and the
largest member of the swan family in North America, with
a length of up to 65 in (1.65 m), a wingspan of 100 in
(2.54 m), and weighing about 30 Ibs (13.6 kg). Their habi-
tat is typically marshes, lakes, or rivers with dense vegera-
tion. They are known to nest in old muskrar or beaver
houses or small islets in shallow ponds or marshy areas.
Food includes leaves, roots, and seeds of sedges and other
aquatic plants, and mollusks (Pough 1953). They dip their
head and neck in the warer similar to a duck when feeding
on botrom vegeration {Stokes and Stokes 1996). They also
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Remarks: UMT 10034 was compared to rodent specimens
in the University of Montana Zoology Museum. Of all
rodents inhabiting North America during the Late Pleis-
tocene, the size and morphology of the incisor compares
best with Ondatra zibethicus. The remainder of the speci-
mens are clearly identifiable as muskrat, based on com-
parisons with modern specimens.

Muskrat occur in the area today. Found in almost any
aquatic environment, they are common around beaver
ponds in the western United States. Aquatic plants com-
pose much of the diet, with a preference for cartails. How-
ever, they also forage for animals such as freshwarer clams,
snails, frogs, crayfish, turdes, and fish. Muskrats build lodges
from aquatic vegetation and also burrow into banks
{Zeveloff 1988; Jones and Birney 1988). Ondatra zibethicus
is also known from the Late Wisconsinan Warm Springs
#1 site in Montana (Rasmussen 1974; FAUNMAP 1994).
In the surrounding region, the species has been recovered
from the Late Wisconsinan deposits at Rainbow Beach and
the Dam Local Fauna in Idaho and Horned Owl Cave in
Wyoming (FAUNMAP 1994).

Family Sciuridae (squirrels, etc.)
Spermophilus sp. {ground squirrels)

Referred specimen: MOR L194.5.256, partial edentulous
right dentary with alveoli for the m2 and m3 present.

Remarks: Species identification is not possible due to the
lack of dentition. In general, all ground squirrels are bur-
rowers, most hibernate, and many are colonial. Habitat of
ground squirrels living in the area today is predominantly
sagebrush and bunchgrass rangeland. However, species such
as Spermophilus lateralis typically inhabit moist coniferous
forests (Zeveloff 1988). Recent ground squirrel burrowing
has resulted in considerable bioturbation at the Merrell
Locality.

Spermophilus lateralis is a common ground squirrel
found in the area today. Spermophilus richardsonii may also
be a local resident at the present time. There is a possibiliry
that a population of Spermophilus townsendsi could reach
as far north as the Centennial Valley as well. In Montana,
Spermophilus lateralis is known from the Late Wisconsinan
at False Cougar Cave, while Spermophilus richardsonii has
been recovered from False Cougar Cave and Warm Springs
#1. Other species of Spermophilus are also known from False
Cougar Cave (FAUNMAP 1994).

Family Castoridae (beavers)
Genus Castor (beaver)
Custor canadensis (beaver)
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Referred specimen: UMT 10035, a right p4.

Remarks: The size and morphology of the p4 from Merrell
is indistinguishable from modern specimens of Castor
canadensis in the collections of the University of Montana
Zoology Museum.

Beaver live in the region today. In general, they are
found wherever permanent water and enough woody veg-
etation is present. They have a great capacity for modify-
ing their environment., Whenever moving into an area
where water depth is not sufficient, they build dams across
streams, where possible, using logs, sticks, and mud. The
deep water serves a number of functions. Deep water pro-
tects lodges and bank dens, facilitates movement of food
and building materials, and provides a greater area for swim-
ming during winter when the water surface may become
ice-covered. Also, flooding caused by damming saturates a
large area of surrounding soil, a condition conducive to
growth of favorite food items such as willow, aspen, alder,
and cottonwood. Many other plant species are also eaten,
such as grasses in summer. Beaver ponds artract a wide
range of wildlife, including waterfowl, fish, muskrats, and
others (Zeveloff 1988).

In the fossil record of the region, Castor canadensis is
known from Late Wisconsinan sites at Rainbow Beach and
the Dam Local Fauna in Idaho and the Little Box Elder
Cave and Little Canyon Creek Cave in Wyoming
(FAUNMAP 1994).

Order Carnivora (carnivores)
Family Canidae (canids, i.e., dogs)
Genus Canis (wolves, jackals, coyotes, domestic dog)
Canis latrans (coyote)

Figure 86
Referred specimen: MOR L195.2.309, a right p4.

Remarks: MOR 1.195.2.309 has a well-developed second
cusplet, a third cusplet present, and a posteromedial cin-
gulum. The specimen is 13.5 mm in length and 6.1 mm
wide. It was compared with modern specimens of Canis
latrans and Canis lupus. In general size, the specimen falls
within the range of variation of nine specimens of Canis
latrans in the UMZM,; size range of the nine UMZM speci-
mens, length 8.2-13.8 mm, width 4.7-6.7 mm. It is smaller
than five specimens of Canis fupus in the UMZM,; size range
of the five UMZM specimens, length 15.8-17.6 mm, width
7.4-8.7 mm. In a comparison between Canis latrans and
Canis lupus, the p4 of Canis lupus has more reduced cusplets,
more often lacking a well-developed third cusplet and pos-
teromedial cingulum. The p4 of Canis latrans has a second
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Figure 92, Bison (Bisorn sp.) (UMT 10071} distal end
of metapodial: a, distal; b, anterior; and c, side views.

Figure 93. Bison (Bison sp.) (UMT 10032) proximal
phalange: a, anterior and posterior views, b, side; and
c, proximal views.

merapodial; MOR LI91.1.3, naviculocuboid; MOR
L191.1.5, partial proximal end of a metacarpal 3/4; MOR
L193.2.1, partial left innominate; MOR L194.5.458, tooth
fragment; MOR L194.5.460, left medial phalange; MOR
L194,5.462, proximal end of a right ulna; MOR

Figure 94. Bison (Bison sp.) (MOR LI 94.5.460) medial
phalange: a, posterior; b, Ift. proximal; and c, side views.

L195.2.535, proximal phalange; MOR L191.1.3 (MS-562,
BLM#27), right scaphoid.

Remarks: UMT 10032 is a proximal phalange missing the
proximal epiphysis. The specimen is clearly from a juve-
nile. The remainder of the material is from adult animals.

Bison are grazers that occupy mainly open, grassland
habitat in North America. They occasionally use forested
areas, particularly for shade and feeding when the snow is
too deep (Zeveloff 1988). Bison occurred in the area up
into historic time before populations were reduced dra-
matically and the species nearly became extinct in the late
1800s (Zevelofl 1988). In the fossil record, bison are known
from many Wisconsinan sites in the region (FAUNMAP
1994).

Family Camelidae (camels)
Camelops sp. (large camel)
Figure 95

Referred specimens: UMT 10020, left partial dentary with
m3; MOR LI94.5.86, tooth fragment consisting of the
buccal side of an M2 or M3; MOR 1.194.5.459, distal end
of a proximal phalange; MOR L194.5.461, proximal epi-
physis of a proximal phalange.
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Figure 96. Occlusal surfaces of Columbian mammoth
{Mammuthus columbi): a, MOR LI 84.5.100; (b-c), MOR
L194.5.450-452.

nate, mostly the ilium; MORLI95.2.156, distal phalange;
MOR LI96.4.63, right navicular; MOR L196.4.90, proxi-
mal end of a left scapula; MOR LI96.4.91, metapodial;
MOR L196.4.93, phalange; MOR L196.4.99, left astraga-
lus; MOR L196.4.182, right calcaneum; MOR L196.4.183,
right astragalus; MOR L196.4.184, left metatarsal 5; MOR
LI96.4.185, right metatarsal 3; MOR LI96.4.186, left
metatarsal 4; MOR LI96.4.187, sesamoid; MOR
L196.4.188, right metatarsal 1; MOR LI196.4.189, distal
phalange; MOR L196.4.192, right metatarsal 4; MOR
LI196.4.193, left calcaneum.

Remarks: UMT 10029 is a right metatarsal 3 with an
unfused distal epiphysis, suggesting a subadule. Nearly all
of the identifiable mammoth remains appears to be from
adules. UMT 10027, a fibula, was radiocarbon dated.
There is some disagreement regarding North Ameri-
can mammoth taxonomy (Maglio 1973; Kurtén and
Anderson 1980; Graham 1986; Agenbroad and Barton
1991) and, until a comprehensive revision is undertaken
and a general consensus reached, it is particularly impoz-
tant to cite which raxonomy is being used. Here, the tax-
onomy follows Maglio (1973). Dental measurements were
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taken using procedures outlined by Maglio (1973).

Several partial teeth from Merrell allow some consid-
eration to be given to species identification. Plate count,
enamel thickness, and lamellar frequency are reported for
the following specimens, where possible:

UMT 10038 - The anterior part of the lower right m3 is
broken off. The remainder of UMT 10038 consists of
15 total plates, 11 of which are in wear. The enamel
thickness is 2-2.8 mm, and the lamellar frequency is
seven.

MOR L194.5.100- 20 plates, 11 of which are in wear;
enamel thickness of 2 mm; lamellar frequency of 6.

MOR LI94.5.450- a molar fragment with 5.5 plates.
Enamel thickness is 2 mm.

MOR L194.5.451- a molar fragment with 4 plates. Enamel
thickness is 1.5 mm.

MORLI%4.5.452- a molar fragment with 7 plares. Enamel
thickness is 2 mm.

______

Mammuthus columbi

Lae Wisomnsin (n=21)
O 13000 - 40,000 yp

Clacinl (v9)
+ 10,000 - 20,000 yp

Mammuthus columbi

Full Glacisl {o=t)
© 5000 - 20,000 yop

Lae Glacial {29
4+ 1000 — 15,000 ybp

Figure 97. Columbian mammoth (Mammuthus columbi)
distribution relative to Pleistocene glaciation.
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Pollen and Algae

James K. Huber

Description

Three sediment samples from the Merrell Site were
analyzed for pollen (Huber 1995; Huber and Hill 1997).
The pollen spectra from the site indicate the presence of
an open conifer parkland in the vicinity of the Merrell Site
prior to the Last Glacial Maximum. Algae from the samples
indicate an increase in nutrient influx to the basin and a
change in the depositional environment through time.

Introduction

Palynology, the study of pollen and spores and their
dispersal, is a primary tool for paleoecologists. Palynologi-
cal data from bogs, masshes, and lakes are important in
establishing past vegetational and climatic records (Kapp
1969; Faegri and Iverson 1975; Moore and Webb 1978).
In recent years, however, paleontologists and archaeolo-
gists have realized the importance of palynological investi-
gations as part of multidisciplinary paleontological and
archaeological studies. The correlation of stratigraphically
continuous pollen data with paleontological and archaeo-
logical sites in the same area may yield valuable
paleoenvironmental reconstructions for sites (King 1973,
1985). Changes in both local and regional vegetation, as
well as climate, may be very important in the interprera-
tion of archaeological data (King 1985).

In the past, paleoecological investigations have relied
heavily on pollen as a primary indicator of environmental
change. Plant macrofossils have also been used in conjunc-
tion with pollen studies (Van Zant 1976, 1979; Watts and
Bright 1968; Watts and Winter 1966). In subsequent years,
more emphasis has been placed on the increased use of
other organisms as paleoecological and paleoclimatic indi-
cators (Williams 1981); among these organisms are algae
(Van Geel 1986).

Previous subfossil algae studies have concentrated on
Pediastrum associated with pollen. They were usually iden-
tified only to the genus level and presented as a percentage
distribution of total Pediastrum (Cronberg 1986). How-
ever, Pediastrum are readily preserved in sediments and can
be easily identified to the species level. They can also sur-
vive rigorous pollen extraction techniques (Cronberg 1986).
In addition to Pediastrum; Scenedesmus, Botryococeus, and
numerous other taxa of nonsiliceous algae can be recog-
nized in subfossil records. Subfossil nonsiliceous algae found

in conjunction with pollen can aid in paleoecological re-
constructions (Cronberg 1986).

The objectives of this study were to assess palynomorph
abundance and preservation at the Merrell Site and to pro-
vide information regarding the vegetational history of the
area during deposition of the mammoth remains.

Palynomorph Analytical Methods

Three samples were analyzed for pollen and other
palynomorphs. The pollen samples were treated with a
modified Faegri and Iverson (1975) technique (addition
of KOH, HCY, HF, and acetolysis), sieved through 7t Nitex
screens {Cwynar, Burden, and McAndrews 1979}, stained
with safranin, and stored in silicone oil for counting. In
addition, one standard Excalyptus tablet was added to each
sample in order to determine pollen concentration values
{Maher 1972).

Grains of trees, shrubs, herbs, and vascular cryptogams
were idenrified and counted within the pollen sum. Inde-
terminable, unknown and aquatic pollen, nonsiliceous al-
gae, and Eucalyptus spike grains were counted, but not in-
cluded in the pollen sum. As a result of the extremely large
abundance of Chrysophyte algae, their total number was
estimated after counting three transects based on the pro-
portion of Eucalyptus grains counted in three transects ver-
sus the whole slide. Pollen abundance is very low in the
samples. Therefore, all palynomorphs encountered on each
slide were identified and counted. The pollen sums for
samples E94-3 (85 grains} and E94-4 (90 grains) are low
and are not as statistically valid as the pollen sum for sample
E94-6 (315 grains). Although the pollen sums are low, the
pollen data do provide an indication of the vegetation in
the area during the time of deposition. After completing
each count, the microscope slide was then sealed and placed
on permanent file ar the Archaeometry Laboratory, where
original copies of the pollen count sheets are also on file.

Pollen and spores were identified using keys in Maloney
(1961), Kapp (1969), and McAndrews, Berti, and Norris
(1973), and by comparison to the pollen reference collec-
tion at the Archacometry Laboratory, University of Min-
nesota, Duluth, Algae were identified using keys in Prescort
(1982) and Van Geel {1986).

Identifications were made to the lowest taxonomic level
possible. The degree of certainty of identification for some
taxa is indicated by the use of “type.” The use of “type”
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Gramineac subfamilies as follows. Sinuates and rectangles
indicate the tribes Poeae, Triticeae, Aveneae, and Phalarideae
of the Pooideae. Rondels are found in most of the sub-
families, particularly from inflorescence material. Although
most abundanr in the Pooideae, rondels cannot be used as
indicators of these taxa without consideration of other sub-
families. Saddles indicate Chloridoideae, although they also
occur in some species of the Arundinoideae (Ollendorf,
Mulholland, and Rapp 1988} and Pooideae (low amounts).
Dumbbells are produced by the Panicoideae, Aristideae
(Arundinoideae), Chloridoideae, and Stipeae (Pooideae).
Some tenrtarive distinctions may be made between dumb-
bells from these taxa. Stipeae tend to produce dumbbells
with tops smaller than the base; dumbbells with saddle-
like tops are characteristic of the Chloridoideae. The
Aristideae produce large quantities of dumbbells with long
shafts. In the absence of these special types, dumbbells may
generally be taken to indicate the Panicoideae.

Other phytolith types are generally not as well identi-
fied to specific plant taxa. Silicified bulliform cells are con-
sidered indicative of the Gramineae. The other phytolith
types (#1, 2, and 4-6 from Table 11) may be produced by
both grasses and other plant raxa (forbs, shrubs, and trees).
Subdivisions of these types need to be identified based on
morphological differences between taxa. Trichomes in par-
ticular are silicified in numerous taxa, exhibiting considet-

Phytoliths

able morphological variation. A study of some North Da-
kota species indicates differences in size and shape of tri-
chomes and trichome bases (Mulholland 1987). Piperno
(1988) identifies some shapes (trichomes and other types)
that may be unique to particular species in tropical regions.
Patterns of phytolith production in plant families (Piperno
1988:21-37) provide information regarding possible con-
tributors that must be checked against local reference ma-
terial.

Results

The silica phytolith abundance in all three samples was
extremely low; less than five phytoliths total were observed.
In addition, these particles were weathered and
nondiagnostic in shape (rods). Phytolith abundance in sedi-
ments is a reflection of two major factors: the amount of
original phytolith deposition from the vegeration and sub-
sequent sedimentary processes thar degrade phytoliths, The
low amount of phytoliths observed in these samples indi-
cates that one or both of these factors had heavily affected
the marerials. This situation is uncommon, particulatly for
sediments with a significant silt component.

Non-silica particles were also observed in low abun-
dance, although not as low as phytoliths. Samples I (E 94-
6) and 3 (E 94-3) contained a few pollen grains. Opaque

Table 11. Phytofith Categories (Mulholland and Rapp 1982).

1. Trichomes - Hairs and papillae. Spherical to ovoid with a conical top.

2. Stomata - Guard and/or subsidiary cells. The entire complex is ovoid in shape. Guard cells are shaped like a
telephone receiver. Subsidiary cells are ovoid to trianguloid.

3. Bulliform cells - Enlarged thin-walled epidermal cells. Keystone shapes.

4. Epidermal groundmass cells - Unspecialized epidermal cells. Various thin rectangular box shapes with

interlocking edges.

5. Rods - Fibers, sclereids, xylem cells, and other cylindrical shaped cells.

6. Rectangles/Squares - Large blocky celis. Cube to rectangular box. Thicker than groundmass cells or silica-

cells.

7. Silica-bodies - Phytoliths from specialized silica-accumulating cells. Truncated to beveled pyramids, cones,
rectangular boxes, and cylinders. At least one broad face (base) is present. Note that, although silica-bodies
are equated with short cells in botanical texts, some very long bodies are included here with the shorter ones.
The long bodies are consistently silicified and resemble the other silica-bodies in surface texture {unlike
groundmass cells that become silicified). For these reasons, the longer cells are included here.
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Table 1. Locations of Corners in South Block (Excavation Area I} with Respect to General Site Grid.

The following two corners were sbot in with a transit and tape:

SW corner of Northing Easting

If 163.20N 121.23E
Ic 164.06N 121.13E

The locations of rthe following corners could then be calculated:

Ia 160.48N 124.02E
Ib 162.27N 124.02E
Id 159.62N 123.12E
le 161.41N 123.12E

Table 2. Elevation Points, Their Locations.a.nd Elevations.

Elevation Point Northing Easting
El 127.52 120.55
E2 159.00 124.69
E3 119.49 126.36
E4 154.72 126.64
E5 155.81 126.48
E6 159.34 125.93
E7 165.55 123.21
EB 169. 17 121.95
E9 111.88 125.08
E10 140.17 126.11
Ell 122.27 91.29

E12 150.28 126.17
El13 147.34 125.72

Elevation {mas!)
2011.51

2010.97

2009.29

2009.40

2009.35

2009. 10

2009.85

2009.38

2009. 10

2009.05

2012.73

21011.28 (blue flag)
2011.52 (D. Austin’s orange flag)
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STATION 1 {18)

Strarum

E

STATION 1 A
E

STATION 2
E

STATION 3
B-C

Covered
Interval

A

TATION 4

Thickness (cm)

92+

210

152

158

67

333
160

37
55

460

60
115

175

46
76

298

Appendix

Description

Colluvium, massive; composed of sand, vfg-fg, silty, clayey; contains randomly distributed Is pebbles, .5 - 6 em
long. A soil with Ak-Bk soil horizons is superimposed en the colluvium. The A-horizon is dark brn in color and
%41 cm thick; rthe Bk-horizon is 51+ cm thick.

*The section is sitwared at the bottom of a draw drained by a southeast-trending, first-order ephemeral scream.

All succceding measured sections, unless otherwise stated, were measured along the 33-4-m-high scarp that
borders Lima Reservoir on the west.

Colluvium, massive; composed of [g sand with 5-10%, randemly distributed, wr, I-8-cm-long pebbles, princi-
pally composed of Is. Two soil horizons are superimposed on the massive colluvium:

(a} Ak, 91 cm thick, pale grayish brn color.

(b) Bk, 119+ cm thick, prominent wh CaCO, cement, Smge 2 - 3.

* In most of Ak soil horizo_n, pebbles have film of'CaCO3 on basal surface; at base of Ak-horizon and within all
of Bk-horizon, pebbles are completely coated by film of wh CaCO,.

Colluvium as at Stations 1 and 1A; massive sand with intermixed pebbles. Displays two soil horizons: an upper,
15-cm-thick, weak A horizon and a lower 137-cm-thick Bk-horizon with Stage 1 CaCO, development (car-
bonate-coated pebbles) in the upper 61 cm and Stage 2 development (filaments) in che lower 91 cm.

Upper 71 cm displays pronounced limonitic motding and staining; Unit can be divided into two main litho-
logic unirs:

(2} upper 4B cm consists of sand, massive vig - fg, silty, clayey, basal 20 cm contains “vague,” thin (£1-cm)
“lenses” of dispersed .5-1-cm long, wr pebbles; and

(b) lower 110 cm consists of massive It green, clayey silc. The upper 64 cm of unit is highly fractured; displays
rectangular fracture patrern with fractures spaced .5-1 cm apars; the intensity of fracturing decreases with
depth; fractures may be result of frost action.

Limonite-stained zone lics 48-G7 cm below ground surface; “vague” exposure since much of interval is covered.

Colbuvium.
Limonitic stain in basal £30 cm.

Upper 350 ¢m; sand, massive, vfg moderately with HC1, few isolared pebbles, coated with CaCO,; basal 110
cm composed of It gray siltscone.

Colluvium.
Limoniric, highly fractured (rectangular).

Basal 1.4 m is covered.

Colluvium.
Limonitic stain prominent.
Sand, massive, It gray, vfg, silty; jointed, limonitic stain along joint planes. No pebbles observed.
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Appendix

LOCALITY 3: Shoreline exposure, £3 m high.

Exposed sediment section is similar to that at Localiry 2. A red diamectite is present in the upper one-third of the scarp. The lower two-thirds
is thin-bedded (10-15 cm) and mainly consists of lenses of either vfg or cg sand; basal 25 cm of exposure consists of massive, silty clay that

grades to clayey silt.

Locality 3A: Shoreline exposure, southern end; bank is #6 m high.

Exposed sediments, in descending order:

Est. Thtckness {cm)
100
350

33

150

Description
Stratum 4; reddish-colored beds (8-60 cm thick) composed of silty sand; few pebbles at top.
Stratum 3; lt bro, thin-bedded, clayey silr,

Stratum 2; lacustrine sediment, dark ben, laminated (laminae are .5-8 cm thick); interval contains
abundant gastropods.

Stratum 1; alluvium, grayish brn, sandy, thin-bedded (1.25-18 cm thick); overbank deposits.

LOCALITY 3B: Shoteline exposure, located #60 m south of Localiry 3A.

Sediment is similar to that at Locality 3A. Stratum 2 is 43 cm thick and contains abundant gastropods. Stratum 3 is £110 cm thick, rthin-
bedded (2.5-6.5 cm thick), and composed of sli sandy (vfg) silt.

LOCALITY 3C: Shoreline exposure, +4 m high.

Exposed sediments, in descending order:

Est. Thickness
(cm)

120

60

55

15

150

Description.

Covered.

Stratum 3; thin-bedded, sandy silr.

Stratum 2; lacustrine; contains abundant gastropods.
Stratum 1; thin-bedded altuvium; gastropods at base.

Alluvium; consises of lenses, 10-20 ¢m thick, composed of cg sand and cobbles.

Appendix C. Merrell Locality Identified Fossil Specimens Listed By Taxon.

Robert G. Dundas
The following lists the specimens in the Museum of the Rockies - extreme distal end of fefr humerus [1994/MS-685/L194.5.455/
collection. Under cach raxon is a general specimen idencification, EN-20-2],
along with associared information in brackers. Within the brackets
are excavation year/fmuseum box number/catalog number or, in Olar buccinator
the absence of a catalog number, whatever is writeen on the bag in - proximal end of a lefr humerus {1996/MS-974/L196.4.190] Beach
which the specimen is stared.
o Rana
Osteichtlryes - lefr distal humerus [1995/MS-759/1195.2.535/: O SW 1/4, L-3,
- Parieral fragment [1994/MS-686/1194.5.246]. CN-25-3 waterscreen, 6/25/95 DA, SW].

- Skull bone fragment, ?suborbital [1994/MS-6GR6/1L194,5.248].

CN-17-2

Lemmiscus curtatus

- Skull bone fragment [1994/MS-686/L194.5.249]. CN-18-5 - right denrary with il, m1 and m2 [1995/MS-751/L195.2.36}.
- 2 bones: 2opercular fragment and a parietal fragment [1994/MS-

686/L194,5.247]. CN-25-2 Ondatra zibethicus
- Trunk vertebra [1995/MS-751/L195.2.536]. (95.2.36) - left dentary fragment with m2 and m3 [1994/MS-G88/
- Skull bone fragment [1995/MS-751/L195.2.21]. L194.5.454). 7TMAAL-71 (1994)

Anatidae

- left lower m1 [1994/MS-685/L194.5.97]. No context
- right calcaneum [1994/MS-743/L194.5.28]. ES-7-2

- thoracic vertebra [1994/MS-686/L194.5.245]. CS-18-4
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(cf) head of rib [1994/MS-G85/EN-26-3].

(cf)) limb bone fragment [1994/MS-685/EN-8-2].

tooth fragment [1994/MS-685/EN-12-2].

{cf.) tusk fragment [1994/MS-685/EN-26-1].

dozens of woorh fragments [1994/MS-685/XU:E mammoth tooth
frag/bone from wall 8/16/94 KM].

phalange [1994/MS-685/L194.5.98]. ES-26-2

tooth [1994/MS-685/L194.5.100]. ES-26-1

6 tooth fragments [1994/MS-685/ES-27-1].

3 tooth fragments [1994/MS-685/ES-26-7].

tooth fragment [1994/MS-685/ES-25-1].

{cL.) rib shaft fragment [1994/MS-685/ES-26-5].

(cf.) 2 rib fragments [1994/MS-685/ES-26-4].

small tusk fragmenc [1994/MS-604/Second Collection Area
Beach].

twoth fragment [1994/M5-604/Beach unir 1-S-1].

4 tooth fragments [1994/MS5-604/Secondary Collection Area-5-
1].
2 molar fragments [1994/MS-604/Main Beach-S-1].

{cf.) unidentified limb fragment [1994/MS-604/LBD

C14-1].

(cf.) scapula or ilium fragment [1994/MS-604/Beach §-2].

tusk fragments [1994/MS-604/Main Beach-5-5].

(cf) unidentified bone fragment [1994/MS-746/Main Beach-5-
4].

basicranial fragment witl one occipital condyle [1994/MS-746/
L194.5.134}. Main Beach $-3

(cf) parrial carpalftarsal [1994/MS-740/Far Beach Surface #27).
(cf.) partial carpalfrarsal [1994/MS-740/Far Beach Surface #26].
fleft metacarpal V [1994/MS-740/L194.5.115).

{cf.) unidentified bone fragment [1994/MS-740/Far Beacl
Surface #20].

left erapezium [1994/MS-740/L194.5.119].

?proximal phalange [1994 /MS-740/L194.5.120].

{cf.} partial rib [1994/MS-745/Beach Surface Bone 10/26/94 BG,
RR].

3 tooth fragments [1994/MS-745/Beach Bone 8/15/94 KM, LBD,
RR].

metapodial missing proximal end [1994/MS-745/L194.5.114].
tooth fragmenr [1994/M5-743/ES-26-8].

{cf.) a few small tusk fragments [1994/MS-743/EN-26-4].

2 tusk fragments [1994/MS-743/EN-25-4].

3 sk fragmencs [1994/MS-743/EN-27-1].

enamel fragment [1994/MS-743/EN-14-21.

(cf} two small rusk fragments [1994/MS-743/EN-17-2].

4 tusk fragmenrs [1993/MS-752/[bNW1/4].

22 tusk and molar fragments [1995/MS-752/1aNW1/4].

9 tooth fragments [1995/MS-752/1a SE 1/4].

(cF) rib shaft fragment {1995/MS-753/1a Bone #5].

(cf)) rib shaft fragment [1995/MS-753/Ia Bone #6).

{cf.) rib shaft fragment [1995/M5-753/1a Bone #8].

tusk fragments [1993/MS-753/Ia Bone #12].

ilium or scapula fragment [1995/MS-753/1a Bone #14].

{cf) rib shaft fragment [1995/MS-753/Ia Bone #17].

limb bone fragment [1995/MS-753/1a Bone #19].

7 tusk fragments [1995/MS-753/Ia Bone #22).

10 wask fragments [1995/MS-753/Ia Bone #23].

{cf.) rib shaft fragment {1995/MS-753/1a Bone #24].

{cf) limb bone fragment [1995/MS-753/Ia Bone #25].

tootlt fragmenr [1995/MS-754/1a Bone #26].

rib fragment [1995/MS-754/1a Bone #27].

partial innominare {1993/MS-754/1a Bone #28].

partial pelvis (mostly ilium) [1995/MS-754/L195.2,140].
partial ilium (continued) [1995/MS-748/Ia Bone #30].

(<) diaphysis of large limb bone [1995/MS-765/1a Bone #311.
left proximal ulna [1995/MS-757/L195.2.118].

tusk fragments (dozens) [1995/MS5-758/1b Bone #21].

Appendix

(cf.) neural spine and upper neural arch of vertebra [1995/MS-764/
Ib Bone #6).

distal phalange [1995/MS-764/L195.2.156].

(cf.) unidentified bone fragment [1995/MS-764/Ib Bone #211].
(cf} limb bone diaphysis fragmenc [1995/MS-750/Ib Debris Flow
Shoveled-Up Bone].

(cf.) partial neural spine of thoracic vertebra [1995/MS-750/Ib De-
bris Flow Shoveled-Up Bone].

(cf.) partial shaft of rib [1995/MS-750/1b Bone above tusks in rocks].
{cf.) limb bone fragment [1995/MS-766/] Bone #4].

(cf)) limb bone fragment [1995/MS-766/] Bone #8].

{cf) rib shaft fragment {1995/MS-766/] Bone #12].

{cf) limb bone fragment [1995/MS-766/] Bone #13].

(cf) head of rib {1995/MS-767/K Bone #2].

(cf.) rib shaft fragment [1995/MS-767/K Bone #3].

(cf) limb bone fragment [1995/MS-767/K SW 1/4 Bone #9].
{cf.) limb bone fragment [1995/MS-767/K Bane #19].

(cf). rib shaft and vertebra fragment {1995/MS-767/K Bone #22].
{cf} rib fragmencs [1995/MS-767/K SW 1/4 Bone #23].

{cf.} 18 rib fragments [1995/M3-767/K Bone #23Y].

{cf.} bone fragment [1995/MS-767/K Bone #27].

19 tusk fragments [1995/MS-767/K Bone #29].

tusk fragment [1995/MS-760/N Bone #1].

26 tusk fragmenrs [1995/MS-760/L Bone #2].

2 tusk fragments [1995/MS-760/L 30E, 15N, 86 BD].

(cf.) 20 tusk fragments [1995/MS-749/K NW 1/4 L-1 Warerscreen].
(cf.) 100+ tusk fragments [1995/MS-749/K NW 1/4 L-2
Warerscreen).

(cf) several tusk fragments [1995/MS-749/X Warterscreen marrix
bone).

{cf.) tusk fragments [1995/MS-749/X NW 1/4 Waterscreen Bone].
(cf.) proximal end of phalange; rib fragments, several rusk fragments,
partial cencrum of a vertebra [1995/MS-749/Surface (3 bags)].
100+ rusk fragments [1995/MS-751/L Waterscreen].

enamel fragments [1995/MS-751/N SW 1/4 L-2 Warerscreen].
{cf.) cusk fragment [1995/MS-751/P N'W 1/4 L-2 Wacerscreen].
(cf.) 4 tusk fragments [1995/MS-751/P NW 1/4 L-3 Warterscreen].
{cf.) tusk fragment [1995/MS-751/P SW 1/4 L4 Warterscreen].

5 tusk fragments [1995 MS-759/Area next to trench (South 95)
black layer area 6/24/93].

2 tusk fragments [1995/MS-759/1 collected from slump over tusks
6/20/95 TW, KM, DB].

partial proximal phalange [1995/MS§-759/1 overburden over tusk 6/
27/95 TW, DA, MC, KM].

3 wisk fragments [1995/MS8-7591 overburden 6/25/95 TW, MC,
BG].

8 tusk fragments [1995/MS-739/XU:IB SW SE level: Bone removed
from area of rusk 6/26/95 TW, DE, RR, CH, BG].

merapodial [1996/MS-970/L196.4.91]. FS 161 Beach

{cE) rib fragment [1996/MS-970/1196.4.98]. FS161 Beach

left astragalus [1996/MS-970/L196.4.99]. FS161 Beach

left calcaneum [1996/M5-971/1196.4.193].

phalange [1996/MS-971/L196.4.95). FS161 Beach

proximal end of a left scapula [1996/MS-971/L196.4.90]. FS161
Beach

{cf.) cranial fragment [1996/M5-972/L196.4.92]. BS 161 Beach
right navicular [1996/MS-972/1196.4.63]. FS63 L-3

(cf) unidentified [1996/MS-972/1.196.4.93]. FS161 Beach

(cf.) several hundred rusk fragmencs [1996/MS-973/L196.4.175].
F§125 4-1

(cf.} rusk fragments [1996/MS-973/L196.4.174]. F$129 -2

(cf) rusk fragments [1996/MS-973/L196.4.173]. ES138 T-3

(cf.) tusk fragments [1996/MS-973/1196.4.171]. FS130 L4

{c[) tusk fragments [1996/MS-973/L196.4.130). FS5 44

(cf) tusk fragmenes [1996/MS-973/L196.4.176). FS129 T(-2

{cf.) tusk fragments [1996/MS-973/L196.4.172]. F5143 K-1

{cf)) tusk fragments [1996/MS5-973/L196.4.118]. F5146 4-2
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K Bone #23 Y: cf. Mammuthus sp., rib fragments. Check marks on
bone surface.

MS-760

N Bone #2: Unidentified bone fragment from “medium-sized”
mammal. Examine marks on surface. Tooth marks?

MS-756

X Bone #2: 4 unidentifiable bone fragments. One fragment has a
deep groove on the surface with ridges along the surface within cthe
groove.

B. Specimens with surface marks, but which do not necessarily re-
quire examination.

1994 Excavations
MS-686

C5-2G-2: The largest of the unidentifiable fragments has parallel

striae on the bone surface.
MS-741

CN-11-4: A few parallel striations are present on this limb bone
fragment.

MS-604
Channel Bone for Dating; Of the 20+ rib fragments from uniden-

tified large mammals; a few of the largest specimens have parallel
striations on the surface.

1995 Excavations
MS-753

Ia Bone #8: ¢f. Mammuthus sp., rib fragment, one side with nu-
merous striations, some are parallel sets, suggestive of trampling,
Also, a couple of deeper grooves are present.

Ia Bone #12: Mammuthus sp., wusk fragments. On the largest frag-
ment are multiple sets of parallel srriations. Also, striations occur
on at least one of the smaller fragments.

Ia Bone #14: Mammuthus sp., scapula or ilium fragment. Stria-
tions present on one side.

MS-758

Ib Bone #21: Mammuthus sp., wsk fragments. Many surface stria-
tions on various pieces of the tusk. Note more derailed description
in the invenrory.

MS-764

Ib Bone #14: Large mammal scapula or ilium fragment in two pieces.
Sets of parallel striarions occur on the surface,

MS-766

] Bane #12: cf. Mammuthus sp., medial section of rib. A few sur-
face striations are present.

Appendix

] Bone #16: unidentifiable limb bone fragment from large mam-
mal. Seriatiens on bone surface.

] Bone #18: unidentifiable limb bone fragment. Deep striation
(groove) on bone surface.

MS-767

K Bone #28: unidentifiable bone fragment. Parallel striations on
the bone surface.

MS-756

P SW L-1 Bone #1: unidentified limb bone fragment from large
ungulate. Many parallel sets of striations on bone surface.

X Bone #6: parallel sets of striae on bone surface.

IV. Invertebrate Specimens That Require
Identification

1994 Excavations
MS-686
CN-25-3 bivalve shell
CN-12-3 gastropod shell
C5-14-5 gastropod shell
CS§-15-4 bivalve shell
C§8-26-2 bivalve shell
C5-18-4 gastropod shell
MS-743
EN-25-4 bivalve shell
1995 Excavations
MS-760
O Bone #3 pastropod shell
MS-749
O §W 1/4 L-2 Waterscreen:  bivalve shell
O SW 1/4 L-5 Warterscreen:  bivalve shell

O NW 1/4 L-3 Warterscreen:  bivalve shell, 3 gastropod shells

(2 different species)
MS-751

N SW 1/4, L-2, Warterscreen: fragment of an arthropod carapace
(?Recent)

MS-759
X Overburden 7/5/95 DA: gastropad shell
Faunal materials are listed by box number (e.g., MS-970), then by

specimen number (e.g., L196.4.91) or, in the absence of a specimen
number, by dara noted on the outside of bags contain the specimens.
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S2 F§825 ~15 unidentifiable bone fragments; largest is
LI96.4.50 3x2x.25cm.

T1 FS24 7 unidentifiable bone fragments; largest is

LI 96.4.51 35x2x 1 cm.

MI FS3 10 unidencifiable bone fragments; largest is
LI 96.4.54 25x1x.5cm.

L1 F830 cf. Mammuthus sp., 10 tusk fragments;

LI 96.4.47 largest is 2.5 x 1.5 cm. Also, one unidentifiable

bone fragment, 3x 3 x 1 cm.

Unprovenance FS1 Modetn piece of wood.

LI 96.4.53

T1FS14 Unidentifiable bone fragment,

LI 96.4.28 35x15x1cm.

L3 F573 Unidentifiable bone fragment, 4 x 3x 1 cm.

L1 96.4.33

T3 FS88 Unidencifiable bone fragment, 3x 2.5x 1 cm.

LI 96.47%

T2 FS79 Unidencifiable bone fragment, 2x 1.5 x 1 cm.

L1 96.475

§3 BS54 15 Unidentifiable bone fragments; largest is

LI 96.38 1.5x1x1 cm.

L2 FS33 cf. Mammuthus sp., 20 tusk fragments; largesc
s

L196.4.42 7.5 x 2x 1 cm. Alse, 10 unidentifiable bone
fragments.

L2 FS34 Unidentifiable bone fragment, 3.5 x 2 x 2 cm.

L196.4.43

L4 FS86 Unidentifiable bone fragment, 5x 3x 1.5 cm.

L1 96.4.76

L3 FS36 cf. Mammuthus sp., -60 rusk fragments;

LI 96.4.44 largest is 4 x 1 x .5 cm. Also, 2 unidentifiable
bone fragments.

‘T2 F590 Unidentifiable bone fragment, 3.5x3x 2 cm.

L196.4.77

V3 FS114 11 unidentifiable bone fragments; largest is

LI 96.4.126 5x2x1cm.

U2 FS148 25 unidentifiable bone fragments; largest is

LI196.4.114 11x2x2cm,

T4 F5109 cf. Mammusthus sp., 18 wsk fragmenus; largest

LI 96.4.125 is 3.5 x 2 x.5 cm. Also, 5 unidenrifiable bone
fragments.

U3 FS149 Mid-shaft of rib fragment from large mammal,

LI96.4.113 85x3.5x1cm.

V2 FS111 Unidentifiable bone fragment,

L196.4.119 75x%x2.5x 1.5 cm.

Ul FS144 11 unidentifiable bone fragments; largest is

L196.4.116 3x25x1cm,

T2 FS120
L196.4.123

TI K91
LI196.4.124

Beach F5161
1196.4.94

Beach F5161
LI 96.4.190

W2 F520
LI 96.4.74

T2 FS§122
LI 96.4.178

T2 F5117

LI 96.4.177
MS-975

T2 F562

LI 96.4.89

U2 fs83
LI 96.4.88

W1 F59
LI 96.4.27

W2 FS111
LI 96.4.66

W FS 46
Ground Level
LI 96.4.73

W3 fs49
LI 96.4.67

U3 FS57
LI 96.4.69

W3 F55%
LI 96.4.68

T2 F855
LI 96.4.65

T2 FS61
Li96.4.23

T1 Fs12
1196.4.24

Appendix

cf. Mammuthus sp., (ID based on robustness)
fragment from a larger, undetermined element,
insufficient derail for further ID, Size 8.5 x 4.5

x3cm.

Vial with 3 bivalve shells. Vial with mollusk
shell fragment. cf. Mammuzhus sp., ~40 wsk
fragments; largest is 3.5 x 1.5 x 1 cm. Also, 4
unidentifiable small bone fragments.

cf. Mammuthus sp., 2 tusk fragments,

5.5 x 1.5 x.25 cm. Equussp., lower molar frag-
ment. 11 unidentifiable bone fragments; larg-
estis9x2x1 cm,

Olar buccinator, proximal end of a left
humerus.

Unidentifiable bone fragment, 13x 6x 3.5 cm.
Probably a mammoth limb fragment based on
robustness.

cf. Mammuthus sp., 42 sk fragments; largest
is 5x 2.5 x5 cm. ~40 unidencifiable bone frag-

ments; largestis 7 x 3 x 3 cm.

11 unidentifiable bone fragments; largest is

8x4x3cm.

Bag of 100+ bone fragments, most under

4 x 2 em. Many are of. Mammuthus sp., wsk
fragments, Other fragments are unidentifiable.
~35 unidentifiable bone fragments; largest is
7 x 25 x 1 cm. 2 of the fragments are cf.
Mammuthus sp. wsk fragments.

Unidentifiable bone fragment, 3x 1 x .5 cm.

Unidentifiable bone fragment, 8 x 3x 1 cm.

52 unidentifiable bone fragments; largest is
5x1x1ecm.

2 unidentifiable bone fragments; largest is
85x4.5x2cm.

cf. Mammuthus sp., 100+ tusk fragments;
largestis 5x 2 x lem.

8 unidentifiable bone fragments; largest is
35x3x15cm

Unidentifiable bone fragment,
5.5x5.5x3.5cm.

cf. Mammuthus sp., 2 tusk fragmencs;
largestis 3.522x 1.5 em.

Unidentifiable bone fragment,

35x1.5x1.5¢cm.
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V2 ES110
LI 96.4.143

S5 FS140
L1 96.4.166
T2 F5129
1.196.4.165

M3 F593
L196.4.147

M4 G594
L196.4.148

22 unidentifiable bone fragments; largest is
5x3x1cm. .

cf. Mammushus sp., 23 sk fragments; largest
is 7 x 3 x .75 cm. Also, 8 unidentifiable bone
fragments; largestis 3.5x 3 x 1 cm.

Bag of dirt and cf. Mammueshus sp., tusk
fragments under 4 x 2 cm.

Vial with ?rugose coral fragment, Paleozoic age |

fossil. Sepra are visible. Reworked from lime-
stone in the area. Also one small bone fragment,
1x.25cm.

1 unidentifiable bone fragment, 1 x .1 cm.
10 pieces of calcire.

No Context FS108 10 unidentifiable bone fragments; largest is

L196.4.149
S1 F5107
LI 96.4.150

U3 F897
LI 96.4.151

54 Fs892
LI 96.4.152

L1 FS100
1196.4.153

§5 F598
LI 96.4.154

Ul F5128
L196.4.156

L3 FS95
LI 96.4.146

U2 F89%6
L1 96.4.145

V2 F5106
LI 96.4.141

U4 F599
LI 96.4.144

L3 FS102
LI 96.4.142
MS-978

T2 FS155
LI 96.4.106

T4 F5103
L196.4.128

T3 FS156
LI 96.4.111

4.5x 1 x .2 cm. Thin-walled bone from limb,
could be large bird.

5 unidentifiable bone fragments; largest is
1.5x.25 cm.

10 unidentifiable bone fragmencs; largest is
1.75x 1 cm.

~20 unidentifiable bone fragments; largest is
25x2cm.

1 unidentrifiable bone fragment, .3 x .5 cm.
~15 unidentifiable bone fragments; largest
3x15cm.

3 unidencifiable bone fragments; largest is
5x 1.5 cm.

~20 unidentifiable bone fragments; largest is
35x1L5x.5cm.

6 unidenrifiable bone fragments; largest is
Ix.5em.

Sediment (no bone).

6 unidentifiable bone fragments; largest is
7x5x1 cm.

cf. Mammuthus sp., 9 tusk fragments; largest

is 2.5 x 1.5 cm. Also 50+ unidencifiable bone
fragments; largest is 3.5 x 1 cm.

7 unidentifiable bone fragments; largest is
45x25cm.

Unidentified bone fragmenr, 7.5 x 2.5 cm.

cf. Mammuthus sp., 18 rusk fragments;
largest is 4 x 2 cm.

U3 FS160
L196.4.102

V3 FS115
LI196.4.133

L2 FS11
L196.4.132

V2 F5105
L196.4.135

T2 FS118
LI 96.4.129

T1 FS151
L196.4.109

T3 FS154
L1 96.4.110

U3 FS158
L196.4.104

V3 F5131
LI 96.4.140

U1l FS126
LI196.4.138

V2 FS137
LI 96.4.137

54 F5139
L196.4.139

U3 FS5160
L1 96.4.101

T2 Fs121
L1 96.4.127

Context Unknown
LI 96.4.105

MS-985

Surface FS162
L196.4.182

Appendix

50+ unidentifiable bone fragments; largest is
about 3 x 2 cm.

ck. Mammsthus sp., 30 tusk fragments;
largestis 3x 2 cm.

About 30 unidentifiable bone fragments.

Unidentifiable bone fragment, limb fragment
from a large mammal, 9 x 2 x 3 cm.

4 unidentifiable bone fragments; largest is
2x1cm.

unidentifiable bone fragment, 5.5 x4 x 1 cm.
unidentifiable bone fragment, 2.5x 1 x 1 cm.
unidentifiable bone fragment.

unidentifiable bone fragment, 4 x 2.5 x 2 cm.
cf. Mammuthus sp., 32 tusk fragments,

3x2x1cm.

~20 unidentifiable bone fragments, 4 x2x 1.5
CIT1.

~13 unidentifiable bone fragments; largest is
2x2cm.

unidentifiable bone fragment, ?rib fragment
from a large mammal. 5.5x 3 x 1.5 cm.

~50+ unidentifiable bone fragments; largest
855x1.5x2cm.

cf. Mammuthus sp., 60+ tusk fragments;
largestis 5x 2 x 1 em.

~20 unidentifiable bone fragments; largest is
3.5x35x25cm.

cf. Mammuthus sp., 50+ tusk fragments;
largestis 5.5 x 2.5 x 2 cm.

~10 unidencifiable bone fragments; largest is
6.5x2.5x1 cm.

unidentifiable bone fragment,
i0x85x5¢cm.

of. Mammuthus sp., 100+ tusk fragmencs;
largestis 6x3 x 1 cm.

numerous small unidentifiable bone fragments,
under 3x 1.5 cm,

Mammuthus sp., right calcaneum.
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Mammuthus sp., 4 tusk fragments

Approximately 100 unidentifiable bone fragments 1 to 6 cm
long. Most appear to be limb bone fragments. A couple are
skull fragments. All zppear to be from large mammals. The
fracture edges are mostly angular. Very few show evidence of
edge rounding. A couple of the fragments are probably pieces
of mammaoth podial elements. There are also two small enamel
fragments from a latge mammalian herbivore.

3 rocks.

Ia NW 1/4

Mammuthus sp., 13 wsk and molar fragments, all under 4 cm

in length.

Mammuthus sp., 9 tusk and molar fragments, 1 to 3 em in
length.

Large mammalian herbivore, 15 small tooth fragments, insuf-
ficient for identificadon.

Approximarely 60 unidentifiable bone fragments, 1-8 cm in
length. Many additional fragments smaller than 1 cm in length.
Most of the fragments are cancellous bone and appear to be
from a large mammalian limb bone(s). One 8-cm-long frag-
ment is definitely from a mammoth limb bene.

50+ unidentifiable bone fragments, I-7 cm in length, Many

additional fragments under 1 cm in length. Mostly limb bone -

fragments although a couple are skull fragments.
1 rock.

Sesamoid bone of a large ungulate.

Ta SE 1/4

Mammuthus sp., 9 tooth fragments, all I-2 cm in length.

9 unidentifiable bone fragmens.

Ia SW 174

Approximately 50 unidentifiable bone fragments 1-6 cm in
length. Many additional fragments under 1 cm in size. One
fragment is a piece of a diaphysis of a limb bone from a rela-
tively small mammal. The bone fragment is 6 cm long x 1 cm
in diamerer. Also a couple of enamel fragments.

28 unidentifiable bone fragments under lem in length; includes
1 enamel fragment

25 unidencifiable bone fragments 1-6 cm long. Three are rib
fragments; the largest rwo are 6 cm long x 1 cm in diameter.
The rib fragments are from a relatively small mammal.

14 unidentifiable bone fragments, 1-4 cm in lengrh.

Recent cf. Mustela, upper P4, and dentary fragment wich p2-
pé.

Recent 10 miscellaneous bone fragments of small mammal,
including skull fragments, partial radius missing distal end,
complete ulna, and a calcaneum.

Ib SW/INW 1/4

3 unidentifiable bone fragments, each about 1 ¢m in size.

Appendix

Ib 5W 1/4

35 unidentifiable bone fragments 1 to 7 cm in length.

Approximately 100 unidentifiable bone fragments from 1 t0 7
cm in lengrh, Includes both limb bone and skull fragments.
One enamel fragment present, 2 cm long, bur with insuffi-

cient detail for identification.

MS-753

Ia Bone #1

Ia Bone #3

Ia Bone #4

Ia Bone #5

Ia Bone #6

Ia Bone #8

Ia Bone #9

la Bone #10

Ia Bone #11

Ia Bone #12

Ia Bone #14

Ia Bone #15

Ia Bone #16

unidentifiable cancellous bone, 2 fragments under
3 cm in size.

large mammal, partial arcicular head of humerus
in three fragments, 4 x 3 cm in size. Insufficient
derail for ID.

Eguns sp., medial phalange in several pieces.

of. Mammuthus sp., fragment of rib shaft, 14.5 x

3.5 c¢m in size.

cf. Mammuthus sp., fragment of rib shaft (in three
pieces), 19 em long x 4 cm wide. Also, 2 smaller
rib fragments each 9 cm long,

cf. Mammuthus sp., section of tib shaft, 37 cm long
x 4 cm wide. One side of rib: some surface exfolia-
tion of bone. Other side of rib: numerocus stria-
tions, some parallel sets; indicative of trampling.
Also, a couple of deeper grooves present.

Large mammal, partial carpal/tarsal, May be iden-
tifiable with good comparative collection and con-
siderable time.

large mammal, skull fragment, 5 x 2.5 cm.

Large mammal, tib fragment, 14 x 2 cm wide, no
diagnostic features.

Mammuthus sp., tusk fragmenes.

Tusk fragmenr 18 cm long x 5 cm wide. The outer
surface preserves multiple sets of parallel striations
indicarive of trampling by large ammalian herbi-
vores,

Tusk fragment 11 x 3.5 cm. Sets of parallel striae
on ourer surface.

Tusk fragments: 7.5x [.5cm; 6.5 x 2 cm; 5x 2.5
cm;and 7.5 x 2.5 cm; 5.5 x 3 cm; 7.5 % 3 cm.

7 tusk fragments under 7 x 2.5 c¢m in size.
Muammuthus sp., ilium or scapula fragment, 13 x
10 em. Could be either because boch elements have
the features found in this specimen. Striations
present on one side.

Unidentifiable bone fragment, 5.5 x 1 cm.

Unidentifiable bone fragment; large mammal, 8 x
2cm.
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MS-758

Ib Bone #21

MS-764

ib Bone #1

Ib Bone #2
Ib Bone #3
LI95.2.535

Ib Bone #4

1b Bone #5

Note: The proximal epiphysis had fused. Fusion
of the proximal epiphysis of the ulna in modern
elephants accurs at abour age 19 years for females
and under 32 years (probably in the 20s) for males.
There are variations of a [ew years either way on
the ages of epiphyseal fusion, however. Also, with
the same bone is a bag with four bone fragmenrs.
Part of the ulna? Fragment sizes: 9 cm long x 5.5
cm wide x 6 cm thick; 8.5 cm long x 8 cm wide x
4 cm thick; 7.5 cm long x 2.5 cm wide x 1 cm
thick; and 12 cm fong x 5.5 cm wide x 2 cm chick.

Mammuthus sp., tusk fragments,

Fragment sizes: 8.5 x 4.5 cm; 8.5 x5 em; 115 x
35¢cm;7x 3 em;and 12 x 4 cm (with many sur-
face striations); 11 x 5 cm (deep groove across the
surface perpendicular ro the length of the tusk, and
parallel striations to this groove). One bag of 63+
tusk fragments that range in size from 3 t0 9 cm
length x 1 to 3 cm in width. Some striations on
surfaces.

53 tusk fragments ranging in size from 2 1o 10 cm
in length x 1 to 2.5 cm width. Some have stria-
tions on the surfaces. Also, rwo fragments from a
large limb bone present, 4 x 1.5 cm in size.

3 bags with several hundred tusk fragmens, all
under 11 cm in length by less than 4 cm in width;
most much smaller {about 1-3 cm in length x 1-2
cm width). All tusk fragments about .5 cm in thick-
ness.

Note: Care should be exercised in identifying stria-
tions on tusk surfaces as the result of trampling by
farge mammalian herbivores, Many scratches are
produced on tsk surfaces during the life of el-
ephants by everyday use.

2 bags

(1) skull fragment, from unidentified large mam-
mal, 6 x 4 cm.

(2) 3 limb bene diaphysis fragments from a large
mammal. No diagnostic characters present. Two
fragments fic together; combined size is 10.5 cm
long x 4 cm wide x 1 cm thick. Third fragment
size; 8.5 cm long 1.5 cm wide.

Unidentified bone fragment from a large ungu-
late, 13 x 1.5 cm.

Bison sp., proximal phalange.
Unidenifiable fragment from large mammal limb
bone, 5.5 x 5 cm in size.

Unidenrifiable bone fragment [rom large mammal,
5x3cm.

1b Bone #6

Ib Bone #7

Ib Bone #8

Ib Bone #9

Ib Bone #10

Ib Bone #11

Ib Bone #12
LI195.2.155

1b Bone #13
LI 95.2.156

Ib Bone #14

Ib Bone #15

Ib Bone #16

Ib Bone #17

Ib Bone #18

1b Bone #19

LI195.2.162

ib Bone #20

Appendix

cf. Mammuthus sp., neural spine and upper neural
arch of a thoracic vertebra.

Rib fragment, 14.5 cm long x 1.5 cm wide, from
deer-sized mammal. No diagnostic features present.

Shaft of rib in 3 pieces. From large unidencified
mammal. Size: 31.5 cm long x (2.5-3.5) cm wide
x 1.25 cm thick.

Partial rib including part of articular end and shaf,
from deer-sized mammal, Rib in two pieces; to-
gether, size is 12 cm long x 10.5 cm wide.

Shaftofrib in 2 picces, From large mammal. Over-
all size rogether 25 cm long x (3 to 4) cm wide.

Shaft of rib, 20.5 cm long x 4.5 cm wide. From

large mammal.

Eguussp., unerupred partial upper left molar. Based
on tooth eruption patterns in living domestic
Equus, this specimen is probably from an indi-
vidual ca. 1 to 3 years of age depending on which
tooth this is. [t could be the P3, P4, M1 or M2. It
is nort the P2 or M3.

Mammuthus sp., distal phalange.

Large mammal scapula fragmenc or ilium fragment
in 2 pieces. No diagnostic features are present since
ir is only a small fragment. Together, size is 8 cm
long x 3 cm wide x .5 cm thick. Sets of parallel
striae on one surface suggestive of trampling by
large mammals.

Unidentifiable fragment of compact bone, 3 cm
long x 3.5 cm wide x 1 em thick.

Unidenifiable skull frapment of a large mammal
in two pieces. Together, the size s 5x 3.5x .25 cm
thick.

Unidentifiable bone fragment with small parial
articular surface. Unfortunarely, no diagnostic fea-
tures are present. Appears to come from a much
larger bone. Size; 3.5 x2x 1.5 cm.,

Scapula or ilium fragment. Looks like part of the
same bone as Ib Bone #14, Size: 5.5x3x 1.5 cm
thick,

Eguus sp., portion of dentaries at the mandibular
symphysis. Alveolus for right il present, i2 bro-
ken, with partial wall of i3 alveolus. On the left
side of the symphysis, the wall for the lefr i1 alveo-

lus is present.

Large mammal, fragmented limb bone. Perhaps
one partial limb bone, perhaps more, are present.
In its current state, it is too fragmented for further
ID. The fragments are from the diaphysis. No ar-
ticular surfaces are present. There are also a couple
of fragments from a ?rib of a large mammal. Alco-
gether, there are 32 fragments that range in size
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JSW /4
Bone #3

TSW 1/4 22
Bone #4

MS-767

K Bone #1

K Bone #2

K Bone #3

K Bone #4

K Bone #5

K Bone #6

K Bone #7

X Bone #8

KSW 1/4
Bone #9

K 5W 1/4
Bone #10
KSW 1/4
Bone #11

K Bone #12

K Bone #13

K SW1/4
Bone #14

K Bone #15

K Bone #16

section of rib shaft from unidentified large
mammal. Size: 11.5 cm long x 4 em wide x 2 cm
thick. Many other small fragments of the rib are
also in the bag.

unidentifiable bone fragmencs. All under
4,5 x 2 cm in size.

2 unidentifiable bone fragments. Sizes: 4 x 1.5 x
Jocm; 3x1.5x.75em.

of. Mammuthus sp., head of rib in 3 pieces. A large
portion of the articular surface is broken. Overall
size; 13 em long x 6 cm wide x 3.25 cm thick.

cf. Mammuthus sp., section of a tib shaft; 10 cm
long x 5 cm wide x 2.5 cm thick.

Unidentifiable limb bone fragment from a large
mammal; probably mammoth, Size: 7.5 cm long
x 3 cm wide x 1.75 cm thick.

Unidentifiable bone fragmenr, 4.5 cm long x 2.5
cm wide x .75 cm thick.

Unidentifiable fragment of compact bone; thick-
ness suggests mammoth. Size 5 cm long x 2 em
wide x 1.75 cm thick.

Unidentifiable bone fragment, 4.5 cm long x 2 cm
wide x 1.5 cm thick.

Unidenrifiable bone fragment, 5.5 ¢m long x 3.25
cm wide x 1 cm thick. Bone surface exhibits mod-
erate weathering in the form of surface cracks.

cf. Mammuthus sp., fragment from unidentified
limb bone. Size: 12.75 cm long x 5.5 cm wide x
2.75 cm thick.

Unidensifiable bone fragment. Size: 4.5 ¢m
long x 3.25 cm wide x 1.75 cm thick.

Unidentifiable limb bone fragment, probably
mammoth, based on thickness. Size: 7.5 cm long
x 3 cm wide x 2 cm thick.

Unidentifiable bone fragment in 3 pieces from large
mammal. Size: 7 em long x 2 em wide x .75 cm

thick.

Unidentifiable limb bone fragment, probably
mammoth, based on thickness. Size: 8 cm long x
2,25 cm wide x 2.25 cm thick.

3 unidentifiable bone fragments. Sizes: 5x2x
lem;3.5x22.5x1.25cm; 4x2.5%.75 cm.

Unidentifiable bone fragment from a large mam-
mal. Size: 6.5 cm long x 3.25 cm wide x 1.3 cm
thick.

Unidentifiable bone fragment from a large mam-
mal. Size: 8 cm long x 3.5 cm wide x 1.75 cm
thick.

K SW 1/4
Bone #17

KSW 1/4
Bone #18

K Bone #19

K Bone #20

K Bone #21

K Bone #22

K SW 1/4
Bone #23

K Bone #23 Y

K Bone #24

K Bone #25

K Bone #26

K Bone #27

K Bone #28

K Bone #29

MS-760

N Bone #1

Appendix

Unidentifiable bone fragment, probably
mammoth. Qurer bone surface plus mostly can-

cellous bone. Size: 5.5 cm long x 5 em wide x 2.5
cm thick.

2 unidentifiable bone fragments. Sizes: 4.5x 2 x
1.5an; 5.5x2.5x 2.5 cm,

cf. Mammuthus sp., limb bone fragment, insuffi-
cient detail for D, May be possible to ID with
better comparative collection because there is a
small portion of an articular surface. Size: 5.5 x

5.5 % 3 cm thick.

Unidentified bone fragment from a large mammal,
Could be from several skeletal elements. It may be
identified with a good comparative collection and
time. Note: check the bone surface. Puncture marks
on bone surface. Tooth marks?

?mamumoth vertebra fragment, zygopophysis with
articular facet intact. Note: mark on bone surface
(groove with ridges along susface; tooth marks?)

2 bags of material.

Bag 1. cf. Mammuthus sp., medial section of rib
fragment in 5 pieces; largest fragment is 7.5 cm
long x 5 cm wide x 1.5 cm thick.

Bag 2. cf. Mammuthus sp., vertebra fragment in 2
pieces. Sizes: 5x4.5x 4 em; 3.5x2.5x 2.5 cm,

cf. Mammuthus sp., rib fragments (2 pieces). Sizes:
6 em longx 2.5 cm wide x 2 cm thick; 4.5 cm long
x 1,75 cm wide x .75 cm thick. Note: check bone
surface. Tooth marks or tool marks on surface of
larger fragment,

cf. Mammuthus sp., 18 rib fragments. Largest frag-
ment: 4.5 cm long x 4 cm wide x 1.75 cm thick.
All other fragments are much smaller. Note: check
surface marks on bone,

2 unidentifiable bone fragments from a large mam-
mal. Sizes: 5x2.5x2cmand 25x 1.5x .5 cm.

Unidentifiable bone fragment, 4.5x 2.5x 1.5 cm.

6 rib fragments from a large mammal, all under 4
x 1.5 cm in size,

cf. Mammuthus sp. Unidentified bone fragment
with partial articular surface. Bone surface texture
and the articular facet are characteristic of probos-
cidean. Fragment is 8 x 5 cm in size.

Unidentifiable bone fragment, 4 x 3.5 x .75 em.
Note: parallel striations on bone surface.

Mammauthus sp., 19 tusk fragments, all under 5
cm long x 2.5 cm wide.

Mammuthus sp., tusk fragment, 4 cm longx2 cm
wide.
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XINW 1/4

MS-756

PSWL-1
Bone #1

PSW 1/41-3
Bone #2

PSW1/4L-3
Bone #3

S Bone #1

S Bone #2

S Bone #3

S Bone
#4, #5, #6

T Bone #1

‘T Bone #2

Waterscreen matrix bone: cf. Mammuthus sp., sev-
eral small cusk fragments, all under 2.5 x 2.5 cm.

20+ unidentifiable bone fragments.

Waterscreen bone: of. Mammuthus sp., several rusk
fragments, all under 3.5 x 2 cm.

20+ unidentifiable bone fragments, most under i
x lem.

Surface (3 bags)

Bag 1: Trench I

cf. Mammuthus sp.

a) proximal end (articular surface) of a phalange.
b) 2 fragments of the mid section of a rib; largest
10x5x2.5 cm.

¢} several tusk fragments; largest 10 x 3 x 1.5 cm.
- a couple of unidentifiable bone fragments.

Bag 2: (largest plastic bag) Backhoe Trench 1
cf. Mammuthus sp.

a) 3 tib fragments; largestis 11.5x 4 x 2 cm.
b) 3 tusk fragments, about 2.5 x 2.5 cm in size,

Bag 3: {large plastic bag) Trench I
of, Mammuthus sp., partial centrum of a vertebra,
cf. Equus sp., carpalftarsal fragment.

Unidentified large ungulate limb bone fragment,
16 x 6 x 4 em. Many parallel sets of striations
present on bone sutface, indicative of trampling
by large mammalian herbivores.

Unidentifiable bone fragment, 3.5 x 2 cm.

11 small fragments from the skull of a large
mammal; largest is 2 x 1.25 cm.

Unidentifiable bone fragment in 2 pieces, 9 x 2.5
cm. Surface cracking of the bone indicates some
weathering.

Unidentifiable bone fragment, 6.5 x 3x 1 cm. Some
surface cracking of the bone indicating minor
weathering,

Diaphysis fragment from a large mammal limb
bone, possibly a metapodial fragment from a large
artiodactyl. Size: 11 x 4 x 2.25 cm.

3 unidentified bone fragments, each about
3.5x2cm.

Medial section of rib fragment from unidenrified
large mammal. Size: 6x 3.5 x 1.5 cm thick. T Bones
#1 and #4 fit wogether. Are T bones #1-#6 from
the same rib?

Medial section of rib fragment from unidencified
farge mammal. Size: 7 x 3.5 x 1.5 cm. Some sur-
face exfoliation of bone.

T Bone #3

T Bone #4

T Bone #5

T Bone #G
U Bone #1
U Bone #2
U Bone

#3, #4, #5

X Bone #2

X Bone #3

X Bone #4

X Bone #5

X Bone #6

LI 95.2.309

X Bone #8

X Bone #9

X Bone #10

X Bone #11

X Bone #11

X Bone #12

X Bone #13

Appendix

Medial section of rib [ragment from unidenrified
large mammal. Size: 5.25x 3.5 x 1.5 cm.

Medial section of rib fragment from unidentified
large mammal. Size: 5.5 x 3.5 x 1.5 cm.

Medial section of rib fragment from unidentified
large mammal. Size: 6 x 3.5 x 1.5 cm. Some sur-
face exfoliation of bone.

Medial section of rib fragment from unidencified
large mammal. Size: 5.5 x2.75 x 1 cm.

2 unidentifiable bone fragments; largest is 3.5 x 2
em.

Unidentifiable bone [ragment, 5 x 2 cm.

Medial section of rib from unidentified large
mammal. Rib is in 4 pieces and all pieces fit to-
gether. Size: 11x 3.5 x 1.25 cm.

4 unidentifiable bone fragments, {? fragment of
large mammal rib?)

Note: } fragment has a deep groove on the surface
with ridges along the surface of the groove. Tooth
mark? Largest fragment size: 4 x 3 x 1 cm.

6 unidentifiable bone fragments; largest is 4.5 x
1.5 cm.

5 unidentifiable bone fragments; largest is 5x 3.5
x 2.5 cm.

13 unidentifiable bone fragments, all under 4 x
2.5 cm in size.

!Metapodial fragment from a large artiodactyt. Size:
17 x 4 x 2 em. Surface cracking is present indicat-
ing that the bone has been weathered. Also many
sets of parallel striae suggest that the bone was
trampled by large mammalian herbivores.

Canis latrans, lower right p4.

7 unidentifiable limb bone fragments from a large
mammal; largest fragment is 6 x 2.5 cm.

3 unidentifiable bone fragments; largest is 5.75 x
3 x 1.5 cm. Surface cracking of the bone sugpests

weathering prior to burial.

5 unidentifiable bone fragments, largest is 3.5 x
25x 2.5 cm.

15 unidentifiable bone fragments; largest is 5.5 x
2.25x2cm.

Unidendfiable bone fragment, 2.75x2.5x 1.5 cm.

4 unidenrifiable bone fragments, all about 2.5x 2
x 1 cm.

4 unidentifiable bone fragments; largest is 2.5 x
1.25 cm.
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N NW 1/4 Whaterscreen: 12 unidentifiable bone fragments; the
L-5 largesris 4.5 x 3 x 2.5 cm.
2 of diaphysis fragments from the limb of a small
mammal. No diagnostic features are present.
NNW 1/4  Waterscreen: 2 unidentifiable bone fragments
L-5 abour 1.5 x 1.5 cm in size.
N NW 1/4 Waterscreen: 10 unidentifiable bone fragments
L6 under 2 x I cm.
N NW 1/4 Waterscreen: Abour 100 unidenrifiable bone

L-8 fragments; largest is 7.3 x 2.5 ¢m, but most are
smaller, about 1 x 1 em.

N NW 1/4 3 unidentifiable bone fragments under 2x 1 cmin
L-9 size.

PINW 1/4 Waterscreen bone: 4 unidentifiable bone [ragments
L1 under 2x I cm.

PNW 1/4 Waterscreen bone: Vial with enamel fragment from

L-2 tooth of a large herbivore, size 1.5 x .5 cm. Also in
vial, of. Mammuthus sp., tusk fragment, 2 x .5 cm.

10+ unidentifiable bone fragments under 2 x 1 cm.

PNW 1/4 Waterscreen bone: of. Mammuthus sp., 4 tusk
L-3 fragments; largestis 2.5 x 1 cm.
unidentifiable bone fragment, 2 x .75 cm.
PNW 1/4 Waterscreen bone: 4 unidentifiable bone fragments
L-5 under 2 x 1.5 cm.
P SW 1/4 Waterscreen bone: small enamel fragment,
L-3 1.5 x .75 cm in size.
10+ unidentifiable bone fragments under 2.5 x 1.5
cm in size.
P SW 1/4 Waterscreen bone: cf. Mammuthus sp., small
L4 fragment of tusk, 1.5 x 1 cm in size.
10 unidentifiable bone fragments under 2 x 1.5
cm in size.

MS-759

Bags are listed by what is wrirten on che label on che outside of each
bag and the tag inside.

Overburden 6/23/95 RR
12 undentifiable bone fragments from a large mammal; fargest
7x2.5x 1 cem,

Enamel fragment from a large herbivore, 2.3 x 1 cm in size,

59 cm SW of Datum U, 297 cm NW of Datum §, CH 7/11/95
Unidentifiable bone fragment, 4.5 x 5.5 cm,

Unit S, overburden, 6/29/95 SW
3 unidentifiable bone fragments; largest is 8.5 x 4.5 cm.

Appendix

X NE 1/4 Strat. Unit B Bone from screen 7/7/95 DA, DB
20+ unidentifiable bone fragments under 1 x 1 cm; one frag-
ment 3.5 x 1.5 cm.

X Overburden 7/5/95 DA
Vial with gastropod shell (Needs ID by invertebrate paleon-
tologist). Also a diaphysis fragment of a redent limb bone, 1.75
cm long.

50+ unidentifiable bone fragments under 4 x 2 cm in size,

Area nexr to trench (Souch 95) overburden 6/23/95

2 unidentifiable bone fragments; largest is 3.5 x 2 cm.

xw: B natural west exposure south of backhoe trench CLH
cleaning 6/95
Mid section of a rib [ragment [rom a large herbivore, 8.5x 4.5
x 2,25 cm.

South - 95 site overburden 7/8/95 KRM
Unidentifiable large mammal limb fragment, 8.5 x4.5x 1 cm,

Ovetburden RR 6/23/95
Mid section of a large mammal rib fragment, 19 x 3.5 x 1.5
cm. May be identifiable with a better comparative collection,
but the specimen is not particularly significant. Some sutface
cracking indicates weathering,

Recent, mid section of a rib fragment from a medium-sized
mammal; fragment size 5x 2 x 1 cm.

South 95 overburden bone, eastern unit 6/28/95 DB, DA,
SW, KM
14 unidentifiable bone fragments; largest is 5.5 x 3.5 cm.

Recen, cf. Mephitis sp., canine and metapodial.

Area next 1o trench (South 95) overburden bone 6/23/95 RR, SW
Recent, material includes both Lepus and Spermophilus noted
below. Lepus sp.: right and left tibia; proximal left femur; dis-
tal half ?left femur; sacrum; vertebra; 2 merapodials; 3 phalan-
ges. Spermophilus sp.: left innominate; right dentary; several
crani2l fragments including edentulous maxillae; upper inci-
sors. Also, several miscellaneous unidenrifiable bone fragments
are present.

Area nexe to rrench (South 95), Black layer area 6/24/95
Mammuthus sp., 5 tusk fragments; largest is 3.5 x 1.5 cm.

4 unidenrifiable bone fragments; largest is 5.5 x 5 cm.

Area next to trench (South 95) 6/23/95 SW

5 unidentifiable bone fragments; largest is 10.5 x 3 cm.

Found on Beach 7/11/95 CH

Scapula fragment from a large mammal.

Overburden from I rodent bones 6/29
Recent, Spermophilus sp., 1 vial containing:
- left dentary with teeth
- cranial fragment
- partial right innominate
- partial right tibia
- 3 merapodials
- 1 partial incisor
- partial right femur
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MAA1-7-3

MAA 1-6-3

MAA 1-5-2
MAA 1-4-3
MAA 1-3-1
MAA 1-1-2
MAB 1-9-2

MAB 1-10-4

MAB 1-8-1

MAB 1-10-3

MAA 1-6-1

MAA 1-10-2

MAA 1-10-1

MAA 1-9-3

MAA 1-9-2

MAA 1-7-1

MAA 1-7-1

L1 94.5.454

MAA 1-8-2

20+ unidentifiable bone fragments.

10 unidentifiable bone fragments. One fragment
with a partial articular facet, but withour other
diagnostic features.

2 unidentifiable bone fragments.

1 unidentifiable bone fragment.

5 unidenrifiable bone fragments. .
2 unidentifiable bone fragments.

Recent, unidentified small mammal, right ulna.

Recent, Spermaphilus sp., right dentary fragment.
cf. Spermophitus sp., radius.

Recent, Spermaphilus sp.
- right tibia.
- right femur missing distal epiphysis.
- partial right innominate.

Recent, Spermophilus sp., right femur missing dis-
tal epiphysis.

Recent, Spermaphilus sp.
- §acruam
- pardial righe innominate.
- cranial fragment.
- right dentary with p4 and m1,

Recent, Spermophilus sp.
- left ribia missing proximal end.
- right tibia.
- partial incisor.
- 2 skull fragmencs.
- proximal epiphysis of the tibia.
- #distal tibia fragment.

Recent, Spermaphitus sp., left dentary with teeth,
2 cranial fragments, edentulous left dentary, left
maxillary fragment, partial right femur with both
ends damaged, proximal scapula fragment.

Recent, Spermophilus sp., two cranial fragments,
scapula fragment, left tibia. (fFossil), cranial frag-
ment from unidentified small mammal and podial
element.

Recent, Spermophilus sp., left maxillary fragment,
lefr dentary with teeth.

Recent, Spermophilus sp., partial cranium, right
dentary with teeth, partial left innominare, parrial
scapula. (1994)

{fossil), Ondatra zibethicus, partial left dentary
fragment with m2 and m3.

Recent, Spermophilus sp., scapula fragment, cra-
nial fragment, lefr maxillary fragment, right ulna.

MAA 1-8-3

MAA 1-8-2

MAB 1-9-1

MAB 1-10-2

MAB 1-9-3

MAB 1-7-1

MAB 1-10-5

MAB 1-10-1

MAB 1-6-1

MAB 1-8-2

MAA 1-8-5

MAA 1-8-6

MAA 1-8-1

MAA 1-4-1
LI 94.5.185

MAA 1-8-4

MS-686

CS-20-1

CS-11-3

C5-7-1

CS§-22-1

Appendix

Recent, Spermaphilus sp., three auditory bullae,
maxillary fragment, five vertebrae, head of femur,
cranial fragment,

Recent, Spermophilus sp., right ulna, scapula frag-
ment, limb bone diaphysis fragment, cranial frag-
ment, left maxillary fragment.

unidentifiable enamel fragment from tooth of large
mammal; 1.5 x .5 ¢cm in size.

unidentifiable enamel fragment from tooth of large
mammal; 3 x 1.5 ¢cm in size.

Camelyps? sesamoid bone. Also present is an uni-
denzifiable bone fragment.

Recent, Proximal epiphysis of tibia of a small mam-
mal.

4 unidentifiable bone fragments, all under 2 x 2
cm in size.

Unidentifiable enamel fragment from tooth of large

mammal, 1 x lem in size.

Unidentifiable enamel fragment from rooth of large
mammal, 1 x lcm in size.

2 unidentifiable bone fragmenss; largest is 6 x 2.5
cm.

Distal epiphysis of a femur, smalt mammal. May
be able to ID further with considerable investment
of time. Also unidentifiable bone fragment 1 x 1
cm in size.

2 unidentifiable bone fragments from 2 large mam-
mal, each about 4 x 4 cm.

2 unidentifiable bone fragments from a small mam-
mal, each about 1 x .4 cm. They are not enamel
fragments as is labelled on the bag.

Egquus sp., proximal sesamoid of foor.
Potentially indentifiable with good comparative

collection. Partial carpal or tarsal from a large mam-
mal, 2.5 x 2 cm in size.

Recent, Spermophilus sp., 2 right dentaries, the as-
cending rarmus missing on each,

Recent, cf. Spermophitus sp., lumbar vertebra.
Recent, Spermophitus sp., right dentary missing m2
and m3, right humerus missing proximal epiphy-
sis.

Recenr, Spermaphilus sp., partial cranium includ-

ing left maxilla with no teeth, three incisors, par-
tial lefr innominate.
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CN-12-3

CN-11-5

CN-1-1

CN-7-2

CN-8-2

CN-6-2

CN-4.-2

CN-3-1

CN-5-1

CN-16-4

CN-10-4

CS§-27-2

C5-10-1

CS5-1-1

Mammuthus sp., tooth fragment, 2 x 1.5 em.

Abour 40 unidenrifiable bone fragments; largest is
6x2cm.

1 gastropod shell. (Needs ID by invertebrate pale-

ontologist).

13 unidentifiable bone fragments; largestis 3x 2.5
CITl.

5 unidentifiable bone fragments; largest is 3.5 x
75 em.

G unidentifiable bone fragments; largestis 3x 1.5
cm.

cf. Mammuthus sp., limb bone fragment, 6.5 x 5
em. ID based on size and wexcure of the bone sur-
face.

9 unidentifiable bone fragments; largest is 3.5 x 1
cm.

15 unidentifiable bone fragments; largest is 4 x 2
cm.

cf. Eguus sp., woth fragment, 3.5 x 1.25 cm. Ma-

terial insufficient to confirm ID.
Mammuthus sp., tooth fragment, 2 x .75 em.

8 unidendifiable bone fragments; largest is 3.5 x
1.5 cm.

Four unidentifiable bone fragments; largest is 3.5
x 1.5 cm.

Meammuthus sp., two tooth fragments; largest is 1.5
x1cm.

Ten unidentifiable bone fragments; largest is 4 x 2
cm.

Abour 30 unidentifiable bone fragments, most are
under 2 x 2 cm, largest is 4.25 x 2.5 cm.

Marmmuthus sp., three tooth fragments; largest is
3x2cm.

About 40 unidentifiable bone fragments, most are
under 2 x 2 cm, the largest is 5 x 4.5 ¢m. The
largest fragment could be a mammoth scapula frag-

ment.

30+ unidentifiable bone fragments; largest is 3 x
2.5 cm. Several have articular surfaces bur nene
have diagnostic features. They are small fragments
of larger bones.

About 40 unidentifiable bone fragments, most are
smaller than 2 x 2 cm. The largesr is 5.5 x 4 cm.

1 unidentifiable bone fragment, about 1.5x 1 cm
in size.

C5+4-1

CS-2-1

CS-5-1

CS-5-1
LI 94.5.256

CS-6-1

CS-14-5

CS-15-4

CS-8-2

CS5-3-1

C5-7-2

C5-9-3

CS-11-4

CS-12-1

C5-19-2

C5-26-2

C5-28-2

Appendix

12 unidentifiable bone fragments; largestis 2x 1.5
cm.

6 unidentifiable bone fragmencs; largestis 2.5 x 1
cm.

32 unidentifiable bone fragments, all under 2.5 x
15 cm.

Spermaphilus sp., edentulous right dentary
fragment. Alveoli for m2 and m3 present.

23 unidentifiable bone fragments; largest is 2.5 x
1.5 cm.

Mammuthus sp., enamel fragment, 2 x lem,

Gastropod shell, (needs id of invertebrate paleon-
tologist).

60+ unidentifiable bone fragments; largest is 6.5 x
2 cm, most are under 2 x 2 cm.

Bivalve shell, {needs id of invertebrate paleontolo-
gist).

60+ unidentifiable bone fragments; largest is 4.5 x
3 cm, most are under 2 x 2 cm.

About 30 unidentifiable bone fragments; largest is

4 x 3 cm, most are under 2 x 2 cm.

8 unidentifiable bone fragments; largest is 2.5 x
1.5 cm.

About 30 unidentifiable bone fragments; largest is
5x2cm.

About 30 unidentifiable bone fragments; largest is
35x3cm.

Abourt 60 unidentifiable bone fragments, most are
under 3 x 3 cm, largest is 4.5 x 3.5 cm.

Mammuthussp., 7 tooth fragments, mosdy enamel.

40+ unidenrifiable bone fragmenus; largest is 4 x
3.5 cm, most are under 2 x 2 cm.

10+ unidentifiable bone fragments; largestis 4.5 x
2cm.

Bivalve shell (needs ID by invertebrate paleontolo-
gist).

3 enamel fragments from large mammal, about 2.5
x.5 cm.

20+ unidentifiable bone fragments, most are un-
der 2 x 2 cm; largest is 12 x 2 ¢m. The largest frag-
ment is a limb bone fragment with parallel striae
on surface.

10 unidenrifiable bone fragments all under 2 x 2
cm excepr one which is 6 x 1.5 cm.
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CN-18-4

CN-20-6

CN-22-3

CN-24-1

CN-16-1

CN-11-4

CN-9-2
CN-14-6

CN-18-2

CN-20-5

CN-22-2

CN-13-1

CN-10-3

CN-9-1

CN-14-4

CN-20-7

CS5-23-1

CN-14-3
LI 94.5.363

ck. Mammuthus sp., tooth fragment, 2.25 x 1.75

CII.
one unidentifiable bone fragment, 2 x 1.5 cm.

rib shaft fragment from a large mammal, ?mam-
moth, 6.75 cm long x 4 cm wide.

Unidentifiable skull fragment from z large mam-
mal, 8 x 4.5 em in size. Exhibits weathering cracks
on surface,

Unidentified bone fragment, 2.5 x 1.5 cm. Partial
rounded articular surface, however, it appears to
be only a small fragment. Insufficient deraif for
further ID.

2 tooth fragments, possibly mammoth. Texture on
outer surface looks like mammoth twoth; largest
fragment is 1.25 x .75 cm. It is not tusk, as is re-
corded on the tag inside the specimen bag.

Enamel fragment from unidentified large mam-
mal. No diagnostic characters present. Size: 2 x.5
cm. It is noc tusk, as is recorded om the tag inside
the specimen bag.

Unidentifiable diaphysis fragment from limb bone
of a medium-sized mammal. No diagnostic char-
acters present. Size 6 x 1.5 cm. A few parallel scria-
tions present on the surface.

Unidentifiable bone fragment, 2.75 x 2 cm.
Unidentifiable bone fragment, 3 x 2 cm.

Unidentifiable skull fragment from large mammal,
25x2cm.

Unidentifiable skull fragment from large mammal,
5.5 x 5 cm.. Some surface cracking of bone sug-
gestive of weathering.

?rib fragment from large mammal, 13.5x 2.5 cm..
Some cracking and exfoliation on bone surface
sugpests weathering,

Recenr, Lepas sp., right tibia in rwo pieces.

Potentially idencifiable partial carpal/tarsal from
large ungulare.

Recent, Lepus sp, right calcaneum, Is this parc of
an associared leg along with specimens CN-13-1
and CN-14-4?

Recent, Lepus sp., right femur.

4 unidenrifiable skull fragments from large mam-
mal; largest fragment is 5.5 x 3.5 cm.

Rib, proximal end with articular surfaces, from
large mammal.

Mammuthus sp., proximal phalange in 4 pieces.
Proximal end broken. Distal transverse width is
8.25 cm. Greatest heighr (i.e. length} is 10.5 cm.

CN-23-4

CS-11-2:

CS-26-1:

CS-24-1:

CS8-25-1:

CS5-24-3

C5-28-1

CS-27-1

CS5-16-1

CS-14-1

C5-9-1

CS-13-3

C5-14-4
LI 94.5.456

CS-15-2

C5-17-1

CS-13-1

Appendix

Distal anteroposterior width (i.e., thickness) is 5
cm.

cf. Mammuthus sp., *dentary fragment. Deep sur-
face cracking on bone surface suggests weathering,

Fragment size is 15.5 x 8.5 x 3 am chick.

Mammuthus sp., partial phalange, 3.3x7.3x5 cm
thick.

cf. Mammuthus sp., partial epiphysis of vertcbra
centrum in 3 pieces. Toral size: 3.5 x 5 cm.
Eguus sp., wooth fragment, 3 x 1.5 cm.

Tooth fragment from unidentified large ungulare,
3 x 1 cm. No diagnostic features present. Neither
fragment is mammoth as is recorded on the tag in

the specimen bag.

2 unidentifiable bone fragments, each about 4 x
75 ¢m.

4 tooth fragments from large ungulate. No diag-
nostic characrers present; largest fragment is 2.5 x

1 cm.

2 unidentified bone fragments from a large mam-
mal.

Mammuthus sp., enamel fragment, 1.5 x 1 cm.

Tooth [ragment from unidentified artiodacryl. Not
enough detail for ID.

3 unidentifiable tooth fragments; largeseis 1.5 x 1
cm.

Unidentifiable skull fragment from large mammal,
4x2.5cm.

Mammuthus sp., enamel fragment, 1.5 x.75 cm.,

Unidentifizble wooth [ragment from large artiodac-
yl, 1.75 em x .75 cm.

Mammuthus sp., two cnamel fragments; largest is
3 x 1.5 cm. Neither is tusk as is recorded on tag in
specimen bag,.

Unidentifiable bone fragment, 4 x 2.5 cm.

cf. Antilocapra americana, proximal end of
proximal phalange.

Recent, Aves. Distal end of limb fragment.

cf. Mammuthus sp., cranial fragment. ID based
on size and texture of bone. Fragment size: 10.5 x
8 x 4 cm. Bone surface had cracked indicating

weathering.

Mammuthus sp., tooth fragment, 3x 1.5 cm.
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Probably Trext Pit/Excavation Area E

LI 94.5.97

ES-26-3

ES-25-4

ES-26-5

ES-26-4

ES-15-1

MS-604

LBD Cl14-2

Near C-1

Ondatra zibetbicus, left lower ml.

2 unidenrifiable bone fragments from large mam-
mal. These are probably mammoth rib fragments.
Largest: 8.5 x 3 cm.

Unidentifiable skull fragment from a large mam-
mal, 4.5 x 2.5 cm.

cf. Mammuthus sp., partial mid section of a rib, 13
cm long x 3.5 x 2 cm. There are surface marks

present. These should be examined further.
?rib fragment, 8 x 3 cm.

cf. Mammuthus sp., two b fragments; largest 11
x 3 cm. There are marks on the surface of the
smaller fragment. These should be examined fur-
ther.

unidenrified bone fragment from large mammal,
13x5x3 cm.

~20 bone fragments, mostly pieces of rib, from a
large mammal(s). The rib fragments are midsec-
tions which are not easily identifiable. Largest frag-
ment: 9 x 2 cm.

Recent, cf. Antilocapra americana, left calcaneum,
heavily weathered.

Second Collecrion Area Beach

Beach U1-5-3

Beach
Unir 1-8-1

Main Area S-3
Beach 5-1
LI 94.5.457

Beach S-1
L194.5.458

~90 unidenifiable bone fragments; largest is 7.5 x
4 cm.

Mammuthus sp., one smati wsk fragment.

30 unidentifiable bone fragments; largescis 13.5 x
4.5 cm.

Mammuthus sp., tooth fragment, 2,5 x 1.5 cm.

Two unidenrifiable tooth fragments from large un-
gulate, 2.5 x 1 cm.

Recent, ewo unidentified bone fragments.
Cervidae, deciduous lower left molariform tooth.
Characters are between Cervus elaphus and Alces

alres.

Bison sp., tooth fragment.

Main Area 5-2 Recent, large cervidae, well worn premolar,

Secondary Collection Area 5-3

Rib shaft from deer-sized mammal.

Recent, cf. Marmota sp., right humerus missing
proximal end.

Appendix

Secondary Collection Area §-1

Main Beach
5-2

Main Beach
S-1

LBDCl4-1

Mammuthus sp., four tooth fragments; largest is
35x3 cm.

Equus sp., four tooth fragments; largest is 5.5 x
1.5 cm.

Four unidentifiable ooth fragments from large
ungulate.

Equus sp., five tooth fragments, upper and lower
dentition, largestis 7 x 3 em.

Bison sp., woth fragment, 3x 2 cm,

15 unidentifiable tooth fragments from large
ungulace(s), largestis 6 x 2 cm.

One unidentifiable bone fragment.

Mammuthus sp., two molar fragments, 3 x 2.5
cm, and two tusk fragments, 3 x 1.5 em,

Artiodacry! tooth fragment, 3x 1.5 cm,

cf. Mammuthus sp., unidentified limb bone frag-
ment. No diagnostic features are present but size
and surface texture suggest proboscidean.

Size 18.5x 9.5 x 2.5 cm thick.

Channel Bone for Dating

Beach 5-2

Main Beach
5-5

Main Beach
S-4

20 rib fragments from unidentified large
mammal(s). No articular surfaces present. These
are mid rib frags. Largest is 12.5 x 4.5 cm. Note:
There are some parallel srriae present on a couple
of the largest fragments.

cf. Mammuthies sp., fragment from blade of scapula
or fragment of ilium. Size 18.5 x 11.5 cm. ID based
on shape and size of fragment. No other diagnos-
tic characters are present. There is a deep striation
(groove) on one side.

Recent, cf. Antilocapra americana, distal half of left
radius, missing epiphysis.

Two rib fragments from unidentified large mam-

mal.

Mammuthus sp., three tusk fragments; largest is
8.5 x 3 cm. Also 2 molar fragments; largest is 4.5 x
3.5 cm.

8 unidentifiable limb bone fragments, probably
mammoth, based on size, largest is 16.5 x 5.5 cm.

~100 unidentifiable bone fragments, all under 8 x
2 cm, most much smaller.

neural spine of thoracic vertebra of medium-sized
mammal. No diagnostic features, so could be from
any of several animals.

a couple of skull fragmens.

two rib shaft fragments from medium-sized to small
mammal,
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Beach Bone 8/15/94 KM, LBD, RR

Mammuthus sp., 3 tooth fragments; largest 4.5 x
L5 em.

~80 unidentifiable bone fragments; largest 14 x 5.5
cm.

4 unidentifiable rooth fragments from a large
ungulare(s).

Mid secrion of a 1ib from a medium-sized mam-
mal, No diagnostic features. 24.5 cm long x 2.25
cm wide x less than 1 cm thick.

Beach Bone §/15/94 KM, LBD, RR

50+ unidentifiable bone fragmencs; largest is 12.5
x 2.5 cm. Also a few rocks,

Far Beach Surface Bone Fragments 8/15/94 LBD, KM, RR

No Context
L194.5.114

~50 unidentifiable bone fragments; Jargest is 11.5
x6em.

Mammuthus sp., metapodial with proximal end
missing. Damage too extensive to ID element fur-
ther. Elemenr also heavily weathered. Maximum
height greater than 16.5 ¢cm (proximal end miss-
ing). Remainder of element too damaged for use-
ful measurement.

Beach Surface #4

LI 94.5.462
MS-743

EN-20-1

EN-8-1

EN-11-1

EN-13-1

EN-18-2

EN-9-1

EN.7-1

Bison sp., proximal end of a right ulna.

Recent, Spermophilus sp., lefr maxillary fragment,
no teeth,

Recent, Spermophilus sp., lefr dentary wich i, p4,
ml.

partial cranium of a microtine rodent, only inci-
§Ors present.

Recent, Spermophilus sp., cranial fragment, left hu-
merus missing distal end, right scapula, proximal
end of left scapula.

Recent, Spermephilus sp., right innominare,
sacrum, partial lefr innominare, right humerus, lefr

ulna.

Recent, Spermaphilus sp., partial cranium (basic-
ranial region).

Recent, Spermaphilus sp., 2 partial crania includ-
ing right and lefr maxillaries with some teeth, right
femur missing distal epiphysis, lefr humerus miss-
ing proximal and distal epiphyses.

Recent, tibia with broken fused fibula, missing the
proximal and distal epiphyses, from an unidenti-
fied small mammal, possibly juvenile cottontail
rabbit.

Spermaphilus sp., distal end of lef ribia, lumnbar
vertebra, partial left innominate, left humerus miss-
ing proximal and distal cpiphyses.

EN-10-1

EN-i2-1

EN-19-1

EN-3-1

EN-15-1

EN-1

ES-12-2

ES-8-1

ES-16-1

ES-11-1

EN-17-1

ES-7-1

ES-9-1

ES-14-1

ES-18-1

Appendix

Recent, distal end of left tibia from unidentified
small mammal.

right calcaneum from unidentified small mammal.

Recent, Spermophilus sp., two lumbar vertebrae,
partial right dentary with reeth, right ferur, proxi-
mal right fernur missing epiphysis.

Recent, Spermaphbitus sp., distal halfof left humerus.

Recent, Spermophilus sp., partial cranium includ-
ing both maxillaries with no teeth, partial left
dentary with no teeth, partial right dentary with i
and mi, lefr femur missing distal epiphysis, par-
tal right femur missing proximal and diseal ends.

Recent, cf. Spemapbi[w sp-, partial lefr humerus
missing proximal end.

Recent, cf. Spmapbﬂw sp., partial lefr tibia miss-
ing proximal end.

{?Recent or #Fossil), specimen is dark in color.
Spermophilus sp., partial right dentary with only
partial incisor present.

Recent, Spermophilus sp., lefr dentary with no teeth,
right and left maxillaries, right dentary wi and p4,
auditory bulla, lefr humerus, partial lefr innomi-
nate, lumbar vertebra, left humerus missing proxi-
mal epiphysis, juvenile right ulna, juvenile right
femur missing epiphyses, juvenile left humerus
missing epiphyses.

(?Recent or Fossil), specimen is dark in colo,

Spermophilus sp., lefr dencary fragment with p4 and
ml.

Recent, Spermophilus sp., right innominate.
Thomomys sp., partial cranium with upper left P4.
{(?Recent or ?Fossil), specimen is dark in color.

cf. Thomomys sp., left humerus missing proximal
end.

Recent, Spermophilus sp., partial cranium includ-
ing right maxilla with teeth, proximal left scapula,
left humnerus missing part of proximal end.

Rodentia, parrial incisor.

Recent, Spermophilus sp., right femur missing dis-
tal epiphysis.

limb bone fragment from unidentified rodenr.

Recent, Spermophilus sp., 2 partial crania with no
teeth, 4 upper incisors, 1 molar.

?rodent diaphysis fragment from limb bone.

rodent basicranial fragment, from ground squir-
rel.
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E-24-1
(E-North)

EN-8-3

EN-1-2

EN-12-3

EN-5-2

EN-6-1

EN-9-2

EN-10-2

EN-20-3

EN-17-2

Mammuthus sp., enamel fragment, 2.5 x 1.5 cm.

~20 unidentifiable bone fragments; largest is 4.5 x
2.5 cm.

11 unidentifiable bone fragments; largest 3.5 x 1.5

Cm.

Spermephilus sp., (one s clearly Recent, the other
is dark in color (?Fossil). 2 partial right dentaries.
Both lack teeth and are missing the anterior por-
tion of each dentary, and also the ascending ramus
is broken on each.

unidentifiable bone fragment, 1 x.5 cm.

14 unidentifiable bone fragments; largest is 5.5 x
3 em.

9 unidentifiable bone fragments; largestis 4 x 1.5
cm.

7 unidentifiable bone fragments, 1 is a toath frag-
ment from a Jarge ungulare, largest fragment s 1.75
x1cm.

6 unidentifiable bone fragments, 1 is a tooth frag-
ment from a large ungulate, largest fragment is 2.5
x 1.5 cm.

6 unidentifiable bone fragmencs; largesris 2 x 2.25
cm.

7 unidentifiable bone fragmenrs; largestis 3x 1.5
cm.

23 unidentifiable bone fragments; Jargest is 5.5 x
2,75 cm.

cf. Mammuthus sp., 2 small wsk fragments under
2x1cm.

Merrell Locality (Beach Collection)

MS-747
BLM #1

BLM #2

BLM #3

BLM #4

of. Mammuthus sp., head of rib.

5 unidentified bone fragmencs from a large ele-
ment. All are likely mammoth. Three pieces are
cranial fragmencs. No other diagnostic character-
istics present.

cf. Mammurhus sp., 30+ wusk fragments; largest is
6x2.5cm.

50+ unidentifiable bone fragments; largest is 6.5 x
4 cm,

Mammuthus sp., 2 ename) fragments, each about
25x1cm.

Equus sp., woth fragment, 6 x 1.5 cm.

unidenrtified enamel fragment from a latge mam-
mal, 2.5 x 1 cm. :

BLM #5

BLM #6

BLM #7

BLM #8

BLM #9

Appendix

unidentifiable bone fragment from a large mam-
mal, 12x4x2cm,

cf. Mammuthus sp., unidensifiable limb bone frag-
ment, 30 x 6.5 x 1.5 cm thick. Large size and ro-
bustness suggests mammoth.

of. Mammuthus sp., unidentifiable limb bone frag-
ment, 21 x 9.5 x 2 cm. Size and robustness suggest
mammoth. The specimen is weathered.
Unidentified bone fragment from a large mammal,
in several pieces; largest fragmentis 6x 4 x 3 cm,
Possibly acetabular fragment.

Equus sp.. tooth fragment from an upper molar.

Mammuthussp., 4 enamel fragments; largest is 7.5
x 3.5 cm.

cf. Mammuthus sp., 2 bone fragments. One frag-
ment is from the proximal end of a metapodial.

cf. Mammuzhus sp., 6 rusk fragments; largest is 5 x
2com,

about 40 unidenrifiable bone fragments most un-
der7.5x 1.5 cm.

enamel fragment from a large ungulate, 4.5 x 1
cm.

60 unidentifiable bone fragmenes, most under 5 x
3 cm.

6 unidentifiable bone fragments; largest is a cra-
nial fragment, most likely mammeoth, 7 x 5 cm,

9 unidentifiable bone fragmencs.

BILM #10 and #11 not present. 1 listed as ash and shell.

MS-560

BLM #12

BLM #13

Mammuthus sp., enamel fragmenc, 6.5x3.5x 2.5

cm.

cf. Mammuthus sp., tusk fragment, 10 x 2.5 x .25

cm.
2 unidentifiable bone fragments.

limb bone fragment, 17 x 5 x 1 cm, suggestive of
proboscidean.

6 unidentifiable bone fragments.
2 unidentifiable bone fragments.
2 unidenrifiable bone fragments.
13 unidentifiable bone fragments.

cf. Mammuthus sp., partial rib in several picces;
largest fragment is 24 x 5 x 2.5 cm.
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Beach Surface #16 (1993}
unidentifiable bone fragment, 14.5x 6 x 2 cm.

Beach Surface #1
unidentified diaphysis fragment. It is hollow, It may
be bird or possibly rabbit. No diagnostic features.
No furcher ID made since it is of litcle scientific
value.

Appendix E. Technical Detail for Luminescence Dating.

Appendix

BReach Surface #2

Unidentified bone fragment. May be distal end of
a metapodial.

Recent, Spermophilus sp., r. and L. dentaries, 1. in-
nominate, L. fernur, partial humerus,

Small carnivore, |. edentulous dentary of a juve-.
nile.

Sample UW352 Merrell Sample 1
Type sediment
Context sandy silt lens — Top of Unit A
Burial Deep 27 Fading No Test
Grain Size 90-125 pm
Method osi
TL OSL
technique technique single aliquot 60-120 grains, SAR
plateau °C shine Ss
dose rate (Gy/ka)
Value ertor fit value error
De (GY) 186 17.5 sat exp alpha 0.033029 0.016374
scale 1 beta 1.495449 0.082845
b-value (Gy pm2) | 1.86 0.98 gamma 0.945853 0.050523
cosmic 0.202376 . 0.04172
total 2.676707 0.106886
moisture sediment | 0.15 0.05
Age (Lka) 69.48837 7.102356
calender 67488.37 7102.356 BC
% error 10.22093
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Appendix

Sample U352
Type sediment
Context sandy silt lens — Unit C
Burial Deep 1.1 Fading No Test
Grain Size 90-125 um
Method osi
OSL
technique technique single multi-aliquot slide
plateau °C shine 35
dose rate (Gy/ka)
Value error fit value error
De (GY) 83 8.3 sat exp alpha 0.011577 0.00937
scale 1 beta 1.217129 0.072893
b-value (Gy ym?2) 1.86 0.98 gamma 0.687216 0.039175
cosmic 0.250275 0.051758
total 2,166197 0.098055
moisture sediment { 0.1 0.05
Age (ka) 38.50066 4,209323
calender 36500.66 4209.323 BC
% error 10.93312
Sample UW353
Type sediment
Context sandy silt lens — Unit C
Burial Deep 1.1 Fading No Test
Grain Size 90-125 pm
Method osi
OSL
technique technique single aliquot, 60-120, SAR
plateau °C shine 58
dose rate (Gy/ka)}
Value ertor fit value error
De (GY) 76.5 30.2 sat exp alpha 0.011577 0.00937
scale 1 beta 1.217129 0.072893
b-value (Gy pm2}) 1.86 0.98 gamma 0.687216 0.039175
cosmic 0.250275 0.051758
total 2.166197 0.098055
moisture sediment | 0.1 0.05
Age (ka) 35.31335 14.03284
calender 33315.35 14032.84 BC
% error 39.73579
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