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ABSTRACT

The site of Sabana Grande, Nicaragua was tested in 1975 by
Ricnard Magnus as part of the Proyecto Arqueclogice de la Meseta
Central sponsored by the Bancce Central de Nicaragua. Two con-
tiguous test pits placed In a single mound yielded 10,816 pieces
of cnipped stone and eleven groundstone artifacts. No significant
differences in artifact content by provenience were discovered,
and the assemblage 1s considered a single unit. The assemblage
is analyzed with abview to identifying patterns in tool manufac-
turing behavior and tool use. A behavioral model of tool manu-
facture is outlined based on an initial intuitive classification
of artifacts intc core, blank, preform, and tocl categories. The
model is then tested and verified by a statistical (principal
components) analysis of complete debitage flakes, and expanded by
analysis of flake tools and resharpening flakes. Categories of
ftools based on similar patterns of use are established by means
of microscopic examination of use wear. Tool manufacturing and
use are then integrated in a systemic model which provides a view
of prenistoric behavior dealing with chipped stone. Stylistic
regularities for certain technological and use categories are de-~

scribed as an aid to future comparative research in (Central America.
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LNTRODUCTLON

Kecent excavaticns by Ricanard Magnus at tne site of Sabana
Grande, Nicaragua, ylelded a sizeable quantity of stone artifacts,
as well as ceramic and architectural remains. Sabana Grande is
located approximately 23 km east of Lake Nicaragua, 2.5 km northn
¢f tne town of Juigalpa, and 1.5 km north of the Mayales River
(Fig. 1). Tnhe site consists of 15 low mounds. One of these
mounds was selected for testing, and two 2 x 2 m contiguous test
pits were excavated. The litnic artifacts recovered from these
test pits are tne focus of the present study.

Geographically, the region in wihicn Sabana Grande is located
is in the western foothills of the Cordillera Chontalena, "...es-
sentlally a rolling plateau with a few nigh peaks and ridge crests...”
(Denevan 1961:256). Tne soils are volcanic and still fertile due
to tne seasonal precipitation pattern (West and Augelli 14Y66:50).
Possivle sources of micro-crystalline cherts may derive from up-
lifted coastal material formed from deep-sea ocozes (Ken Hon, perscn-
al communication 1976). In addition, petrified wood (Sapper 1899:24),
quartz (Sapper 189¢:24, pelt 1Yl1ll:72) and flint (Bransford 1885:76)

may have been availapble farther inland.
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Frevious Hesearch

Research intc the prehistory of Nicaragua, and southern
Central America 1in general, has Dbeen relatively sparse. Strong
noted that "...as Lothrop pointed out in 1926, we have to thank
Hartman for the only published scientific excavation work in eitner
the Pacific or the Highland regidn. Unfortunately, in 1946, this
strange state of affairs is still true" (1948:121). Since 1348,
investigations have been conducted in the greater Nicoya archaec~-
logical subarea by Baudez, Coe, Norweb, and Willey (Coe 1962:170)
and & chronological framework for the area has been established
(Table 1). 7The site of Sabana Grande, based on a single radio-
carbon date of A.D. 730485 (I-9098) taken at 90 cm belcw the mound
surface (R. Magnus, persoconal communication 1976), appears to be
within the transition from Early to Middle Polychrome.

Attention paid to chipped stone artifacts especially has been
exceedingly limited. There 1is practically nc information at all on
cnipped stone artifacts or chipping techniques used in this area
(Strong 1946:129, 139). This is probably due to biased recovery
techniques of archaeoclogists rather than actual lack of chipped
stone remains (P. Sheets, personal communication 1976). Indeed,
there are references in the literature to archaeological specimens
(e.g. Peralta 1893, Bransford 1885) as well as ethnographic examples
(e.g. Bransford 1885, Stone 1966). Unfortunately. they are rarely
given systematic consideration. As Strong mentioned, the work of
C. V. Hartman (1901, 1907) is a partial exception in which chipped

and ground stone celts are thoroughly described and 1llustrated.



In view of tne sparse information availlable, the analysis of the
Sabana Grande lithics should be particularly useful as a founda-

tion for future research.

The Present Study

The present study of the Sabana Grande llthic material deals
with several aspects of the assemblage. The chipped stone tools
and deoitage are examined for patterning and variation in flaking
fecnnigques and tocl manufacturing procedures, and tool use. Sty-
listic regularities in tool form are ldentified. Groundstone arti-
facts are briefly described with regard to function. This infor-
mation is then combined to give & compqsite picture of the role of
stone in terms of various activitlies occurring prehisterically at
the mound.

The material derives from a single mound, non-randomly chosen
and, at least according to surface indications., non-representative
of the site as a wnole. The results of the analysis are therefore
applicable only to that particular mound. The emphasis of the
analysis 1is therefore on variatién within the assemblage rather
than intra- or inter-site spatial characteristics and variability.

The approach used in the analysis of the Sabana Grande chipped
stone 1s based on a model designed to elucidate the patterns of
benavior involved in both tool manufacture and use. The conceptual
focus of a behavioral model is on the decisions and resmlting ac-
tions of the prehistoric flintknappers (see Sheets 1975, Collins
1975). The model is defined and refined by observing the results
of the flintknappers® actions: the debitage and tool ccllection

recovered from the excavations. HRecurring patterns in the artifact
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collection may be traced back to recurring habits of the flint-
knappers, thereby allowing identification of regularities in tool
manufacturing and use behavior. The analysis of the Sabana Grande
cnipped stone is concerned with two major aspects: manufacturing
technclogy and tool use, to be considered in that order.

Patterns in the tool manufacturing process are identified by
two complementary methods. The core-to-tool reduction sequence is
established by intuitive evaluation of the artifacts according to
the degree of reduction to which they have been subjected. Sta-
tistiéal analysis of a sample of the complete debitage flakes pro-
vides botnh an objective verification of the intuitive model and
additional information for refining and expanding the behavioral
model.

Analysis of tool use 1s. approached using the working edge of
the tool as the primary unit of analysis. Attributes of the uti-
lized edges of the tool are used tc delimit the range of tool uses
evident in the assemblage.

Finally, a comprehensive model is presented which integrates

the behavioral patterns of both ftool manufacture and use.

sampling Strategy

The quantity of artifacts is so large that, given limited time,
it was deemed necessary to take a sample for the purposes of analysis.
The assemblage was divided into several categories (Table 2). All
cores and tcols in various stages of reduction were grouped together,
all complete flakes were separated out, and all fragmentary flakes
formed a residual category.

In order to maintain a statistically valid sample size for the

first category, 100% were included in the analysis. For the flakes,



10

MAJOR PERIODS DATES

Late Polychrome

1200 A.D.
Middle Polycnrome ‘

800 A.D.
marly Polychrome

400 A.D.
Zoned Bichrome

B.C./A.D.

Table 1.
Chronological framework for
southwestern Nicaragua.
(from Norweb 1964:553)

Cores, blanks, preforms, and tools analyzed 136
not analyzed 108
Complete unmodified flakes analyzed 449

not analyzed 1,209

resharpening [lakes ’ analyzed 52
Flake tools analyzed 172
Flake fragments not analyzed 8,640

TOTAL 10,816

Table 2.
Artifact categories and gquantities.



1l

five of a total of fifteen 10 cm excavation levels were chosen
at equally spaced intervals of 20 cm throughout the test pits.
They were chosen in this manner rather than randomly, so that
comparisons could bhe made between sub-floor, floor, and.above»
floor deposits. All complete flakes were analyzed from each of
the levels selected in this manner. Fragmentary flakes were not
analyzed in this study due to the excessive time requirements
and the necessarily incomplete information to be derived from
them.

In sum then the components of the lithic assemblage which are
analyzed are: the complete and reconstructable cores, blanks,
preforms, and tocls from all levels of the excavations, and all
complete flakes from five (out of fifteen) levels evenliy spaced

throughout the depth of the excavations.
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FLAKING ToCHNOLOGY

A general model of flaking behavior is presented in Figure 2.
Tnis model contains the possivle decisions (represented by arrows)
whicn may occur in the process of manufacturing a tool. beginning
with the unmodified raw material and ending with use and discard, a
given piece of stone may or may not undergo a series of modifications
(represented by rectangles). Tnhnis modification is a subtractive pro-
cess and each step involves the production of flakes and a core (rep-
resented by slantea rectangles). The dimensions and characteristics
of the flakes and cores vary depending on the stage of meodification
wnich produced them. At the beginning stages of reduction, cores
are generally characterized by large size, possiple irregular shape,
and fewer but larger flake removals. Initial core reduction flakes
are usually large and may have cortex on the dorsal surface of the
flake. Cores whicn are near tne final stages of manufacture are
often smaller, exhibit shaping, and may exnibit regular patterns of
retoucn flaking. Final trimming flakes are also correspondingly
smaller.

Tne characteristics of both the cores and the flakes vary de-
pvending on the specific type(s) of modification to wnich they have
been subjected. ‘The core may be used to produce f{lakes which are
then used as blanks to manufacture tools, or the core 1tselfl may be
either unifacially or bifacially flaked t¢ become & preform. In
eitner case, further reduction results in a technologically finished
tool. At any stage, elther the flake or the core or both may re-

enter the modification process as an independent unit, or may be
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discarded as waste. ne problem becomes one of isolating the par-
ticular steps or decisions in the model which characterize tooi-
manufacturing benavior at Sabana Grande.

Although the procedure used during the manufacture of the tool
may not be evident on the tool itself, 1t is possible to reconstruct
the process by analyzing the complete collection of debitage, cores,
and tocls. Inevitable mistakes on the part of the flintknapper in-
sure that evidence of the complete process will probably remain in
tne archaeological recora. The flintknapper often partially completes
a tool and then errs, making completion of the ftocl impossible. These
"mistakes'" are often discarded and represent an intermediate stage in
the process of tool manufacture. In conjunction with debitage, these
errors allow for a falrly complete reconstruction of tne stone-flaking
tecnnology of the inhabitants of the site of Sabana Grande.

Artifact Analysis

Method. Analysis of the lithic artifacts for the purpose of
determining the flaking procedures of Sabana Grande was divided into
two components, one censisting of the sample of whole flakes, the
cther of cores ana tools in various stages of reduction.

Initially, a1l the cores and tools were arranged on a large lab~-
oratory teble and grouped according to obvious similarities in degree
of’ reduction and form. These groups were arranged 1ln a seguence
starting with large, unreduced cores exhibiting & minimal number of
flake removals, proceeding to blanks whicnh showed further reduction,
preforms with preliminary shaping, and finished tools which were
shaped and given final retouch treatment. Finally each group was
divideda into subgroups based on formal characteristics which correspond

to the reduction sequence from tne unreduced core to each finished tool
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type (Fig. 3). The increasing number of subgroups in each successive
stage of reduction corresponds to the increasing differentiation be-
tween the finished tool groups. It must be emphasized, however, that
the reduction sequence represents a manufacturing continuum, and not
2 series of abrupt jumps from one stage to the next, as indicated by
the model. The groupings indicate that the specimens within the
group are generally more similar to each other than to the members of
the other groups, but the range of variation in form and degree cf
reductlon within some groups is such that the assignment of marginal
specimens is somewnhat arbitrary. For example, the smallest of the
"large biface blanks" may be only slightly larger than the largest

of the "small biface blanks", but for most of the specimens, there is
a considerable difference between those attributes which characterize
the groups.

The criteria which are used to distinguish the technological
groups as shown in Fig. 3 are tne following: degree of reduction,
amount and regularity of shaping, and fineness and regularity of
flaking. The position of each artifact in the core-to-tool manufac-
turing continuum is decided by intuitive evaluation based on these
attributes. In many cases, as noted previously, the speclmens rep-
resent errors on the part cf the flintknapper and are broken, possibly
by end shock (Crabtree 1972:60). Other sources of error are poor
placement of f{lake remavals, leaving scars which terminate in hinge
cr step fractures, or merely represent the selection of a material
toc coarse or with too many inclusions to be successfully completed.

Reduction Seguence. As shown in Filg. 3, the procedure for re-

ducing cores to blanks, preforms, and tools consists of a variety of

alternative routes. each of which results in & particularltools
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Some of° the routes are more complex than others, that is, the sequence
of reduction involves a greater number of decisions which the flint-
knapper must make, depending on tne tocl to be manufactured.

Once the raw materisl (Plate 1) has been acquired, one of several
alternative types of blank are manufactured: either a large biface
blank, a small biface blank, or a large flake blank. Whether large
fflake blanks were produced at the expense of a small or large biface
nDlank 1s unknown. Both the large and small biface blanks have flales
removed ffom cpposite edges on both sides of the core. These blanks
are generally slightly longer than they are wlde, and are ovoid in
snape (see Appenalx I for attribute states and dimensions of all
groups). They are quite conaucive to further reduction into a variety
of forms.

wWwitn a large biface blank (Plate 2) in hand, the flintknapper
usually chobses one of three alternative routes. The first of these
is to manufacture a large tool (hammer, axe or chopper, Qf wedgze)
(Plate 3). These large tools are produced with only slightly more
tninning and final trimming, elither bifacial or unifacial., around
the edges. The hammers are generally round to slightly ovoid in out-
1ine; thé wedges are usually sub-triangular; the choppers or axes are
oveld to sub-triangular. Although these tools were used for a varisty
of tasks, they are grouped into one technological category because the
technique used to manufacture them is comparable in that they are all
made f{rom large biface blanks with minimal effort spent on thinning
and snaping.

A second alternative product of a large biface blank is the celt,
These are manufactured by bifaclally reducing the blank t¢ the desired

form for a celt, that is, oveld to sub-triangular in outline and sub-
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triangular to bi-convex in cross-section. All of the celt preforms
(Plate 4) recovered were made of basalt, although only one of the
iarge biface blanks recovered was made of this material. It is pos-
sible that celt preforms were manufactured separately from large bi-
face blanks. In support of this is the fact tha%t two of the four
pasalt celt preforms in the collection have remnants of cortex on
tnem. This cortex is very smooth, suggesting that the preforms were
flakeg so that cortex remained wnere the ground surface of the celt
would be. 1he time saved in grinaing the surface may represent a
significant increase in celt manufacturing efficiency (Plate 5}.

Ine third common choice was to manufacture a long, narrow pre-
form by a two-stage process. The first stage Involves the removal
of a large flake or flute from one or possibly both ends of the bi-
face blank with the intention of removing the bulk along the longi-
tudinal axis of the biface blank (Fig., 4). The second stage consists
of extensive bifacial thinning from the lateral edges of the thinned
blank to produce a preform (Plate ©) suitable for final bifacial
trimming and shaping into a large stemmed biface with sharp, low-
angled edges (Plate 7).

Thus, from large biface blanks, several possible routes could be
taken: one leading to large thick nammers, choppers or axes, and

wedges; one resulting in large, thin stemmed bifsces, and one possibly

producing celts.

Similarly, there seems tc have been two cholces which were
commonly selected conce small biface blanks (Plate &) had been manu-
factured. One of these 1Is comparable tc the methoed of manufacturing

large stemmed bifaces from large biface blanks. There was, nowever,
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gure 4,
Large biface blank "fluting' technique.
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no systematic attempt to remove a longitudinal flute.  Extensive
thinning producéd preforms (Plate 9) which were then flaked to form
small long bifaces (Plate 10).

Tne alternative choice to small knives involves the manufacture
of thinned preforms which are oveid to rectangular in outline (Plate
11). Bifacial tninning and trimming resulted in a large or small
ovold to rectangular biface as the finished tool (Plate 12).

The final category of blanks, large flake blanks (Plate 13},
generally were not extensively modified before becoming tools. Most
of them were used without any further reduction. Some exnibit slight
retoucn along the working edge, but 1n no case was the flake blank
modified beyond recognition as sucn.

Refinement of tne general model proposed initlally shows that
the tool manufacturing pattern at Sabana Grande is rather straight-
forward. VOf a large number of possible methods of tool manufacture,
only a limited variety were used. These methods of reductlon may be
identified 1in the core, blank, preform, and tool sequence represented
in the recovered artifacts. Analysis of flakes, however, enables one
o substantiate and refine the model further and provides evidence

of additional activities not revealed in the core-~to-tool seguence

"lake Analysis

The procedure used to define the different flake types is sta-
tistical, thereby eliminating mucn of the guesswork and, hopefully,
error involved in sﬁbjectively assigning flakes to technologilcal
categories. The use of multivariate statistics, specificaliy prin-
cipal compohents factor analysis, 1is based on the fact th&t each

flake has an Iinfinite number o¢f dimensions and characteristics which
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may be measured in a correspondingly unlimited number of ways (see
Ware and Chandler 19?6), These measurements, limited in practice

to an arbitrary number by the analyst, partlally describe the f{lake.
Depending on the problem at hand, the archaeologist seleqts parti-
cular measurements which are beliéved to be relevant. The attributes,
chosen more or less intuitively, are often assumed to be independent
and represent unrélated aspects of behavior. This assumption is for
the most part unwarranted and untested and is the primary reason for
using a principal components fact analysis.

Principal components analysis, based on a correlation matrix of
attributes, accomplishes three things: 1) the original data set is
reduced, 2) the relationships between the attributes are identified,
and 3) the redundancy in the original attribute set is eliminated by
producing unrelated factors.

These factors can be considered variables, and consist of those

attributes which measure the same dimension of variability in the f{lake.

Tnus, the factors can be viewed as new "attributes" which are entirely
indepenaent, and the flakes can be sorted with the assurance that the
variables which characterize the flake are not correlated. A score

is proauced for eacn flake on each factor., These scores are exact

i

mathematical transformations of the combination of measurements which
constitute the factor, and may be used to group similar flakes.

Attributes. A total of sixteen attributes (Table 3) were chosen
in order to explore and define dimensions of technological variability
in the flake assemblage by means of a principal components analysis

(SPSS, Subprogram PAl, Nie et.al. 1975:479).



6

ot
o] NeJ

=
fromed

}..,J
LAY

R
-t
[AW]

[
]
A\ s

L
ot

1.

ATTRIBUTE

Name

Material

Material

color

conslstency

Flake length

Flake width

Flake thickness

Ventral angle

Lateral edge

angle

Platform

Platform

Platform
aration:

Platform
aration:

Platform
aration:

length
width
prep-
grindinge

prep-
crushing

prep-
faceting

Percent cortex

Number

flake

"Index of

of
secar

dorssl

w0

parallelicity"

Width ratic
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DEFINITION OR STATE

1 = white, 2 = yellow, 3 = red or pink,
4 = brown, 5 = black.
1 = fine grained homogeneous to 5 = coarse

grained with imperfections and inclusions.
In mm: greatest length perpendicular to platform.
In mm: greatest width parallel to platform.

In mm: greatest thickness perpendicular to length
and width.

In deprees:angle measured between the platform an
the point of inflection at the distal end of the
bulb.

In degrees; the sum of differences from 90° of th
angle between the platform and each lateral edge
of the flake.

In mm: distance on platform between lateral edges

In mm: distance on platform between dorsal and
ventral flake surfaces.

extensive.

0 = none, 1 = light, 2 = moderate, 3 =
0 = none, 1 = light, 2 = moderate, 3 = extensive.
0 = none, 1 = light, 2 = moderate, 3 = extensive.

Estimated percent of areaz on platform and dorsagl
surface covered by cortex.

Number of negative scars on dorsal flake surface,

Integer representing the rate of flake expansion
or contraction. Equals difference of widths at
1/3 and 2/3 of flake length divided by 1/3 length
of flake.

Integer representing rate of flake expansion.
Equals greatest flake width divided by distance ¢
that width from flake vlatform.

Table 3.

Techneological attributes.
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The first two attributes deal with the raw materiél itself.
Material type was not considered because the majority (93%) of the
artifacts are of chert. Rather, materizl color and consistency were
coded as attributes, each on a scale of 1 to 5. Althourh there is
large color variation in any one pilece of stone, the predominant color
was noted as either white (1), vellow (2), red or pink (3), brown (4),
or black (5). The internal consistency of the stone also showed
great variation, from very fine-grained homogeneous rock (1) to
coarse-pgrained stone with numerocus inclusions and imperfections (5).
These two attributes were included in order to determine if there is
any correlation between them and any others, i.e. if they affected
flaking procedures.

The next three attributes (3 through 5), maximum flake length,
width, and thickness, are allvmeasurements of size. The length of
the flake was measured perpendicular to the platform, the width was
measured parallel to the platform, and thickness was measured per-
vendicular to length and width.

Attribute 6, the ventral angle of the flake, was measured to the
nearest 5 degrees with a contact goniometer using the platform of the
flake as the base-line. This attribute is used as a measure of the
degree of reduction based on the assumption that the angle will be less
if the flake derives from a less~-reduced core, and will be greater if
the flake came from a nearly-finished tool (Fig. 5). As the majority
of the finished tools in the assemblage are bifacially flaked, this is
deemed to be a useful attribute.

Attributes 7, 15, and 16 are all intended as ﬁeasures of flake

shape. Attribute 7. the angle of the lateral edges, 1s calculated in
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the following manner (Fig. 6): the angle of the ulatform with each
of the lateral edges 1s measured and the vositive or negative devi-
ation from a 90 degree angle is noted. The fipgures calculated for
each lateral edge are then added to obtain a measure of the "paral-
lelicity"” of the edeges. If the measure 1s less than zero, the flake
is contracting from the platform down; if it is equal to zero, the
flake 1s parallel-sided: and if it 1s greater than zero, 1t is &
flake with expanding sides.

Attribute 15, the "index of parallelicity” (Ware and Chandler
1976) is calculated by measuring the width of the flake at two points
equidistant from the platform, distal end, and each cother. The dif-
ference between these widths is then divided by the length of the
segment between them (Fig. 7). If the result is less than zero, the
flake is contracting: if it 1is equal to 2zero, the slides of the flake
are pnarallel; and if iﬁ is greater than zero, the sides are expanding.

The last shape attribute, Attribute 16, is calculated by mea-
suring the greatest width of the flake and dividing by the distance
of that line from the platform of the flake. The larger the score.
the more rapidly expanding the flake is (Fig. 8). An imaginary number
(%) indicates a contracting flake, but zeroc was substituted in the
coding procedure. The results of this measure vield an inverse cor-
relatlon with the other two shape measures due to the nature of the
calculation.

Other attributes which are recorded and included in the factor
analvsis are platform length (#8), measured between the lateral edges
of the flake: vlatform width (#9), measured between the dorsal and

ventral surfaces of the flake; the degree ¢of three types of platform
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preparation (0 = none, 1 = light, 2 = moderate, 3 = heavy): grind-
ing (#10), erushing (#11), and facéting (#12). The percent of
cortex on the vlatform and dorsal surface 1s estimated (#13), and
the number of negative flake scars on the dorsal surface of the
flake is counted (#14).

Although not all of the attributes are measured on an interval
scale, they are treated as such. This violates an assumption of
parametric statistical tests; however, the robusticity of the test
used is such that coneclusions are probably still valid and acceptable
(see Benfer 1972).

Statistical Test and Results. The statistical procedure cut-

lined above was performed on 1499 complete flakes, the total number
of complete flakes from the five levels chosen for the sample. The
seven factors which were oroduced initiallyv were clariflied when the
number was limited to four (Table 4). The firsﬁ three of these
factors are relatively easy to interpret; the fourth consists of =&
combination of attributes which are only slightly correlated and
therefore, relative to the first three factors, may be considered
insignificant.

The first factor mayv be interpreted as a size factor. The

five attributes which received the highest scores on this factor

=y

3

2ll measure some aspect of the size dimension of the flake:

¥]

RV

-
Jidi

o

form width, pnlatform length, flake thickness, flake width, and flake
length. In addition, the ventral angle score is relatively high on
this factor, indicating that large flake size iIs correlated with a

more or less perpendicular angle between the platform and the flake

removed. The flakes which receive g high score on this factor. then,
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ATTRIRUTE

Materlial color

Material consistency

Flake length

Flake width

Flake thickness

Ventral angle

Lateral edge angle

Platform length

Platform width

Platform preparation: grinding
Platform preparation: crushing
Platform preparation: faceting
Percent cortex

Dersal flake scars

Index of parallelicity

Width ratio

Factors produced

FACTOR I

.02170
.03957
=20910
.68698
.78159
.48637
.40683
-86513
-89959
-.03337
-.089456
-.03202
.07109
.02007
.09129

.15665

Table 4,

FACTOR II

.0Ba06
.30166
65060
17849
.30695
-.11764
-.106U6
-.02283
~-.08969
27709
.14273
134581
.00046
.83532
-,10230

-.20764

FACTOR III

.04769
.26618
.06708
.11323
.0U366
.23463

.65390

.27415
.08309
.12791
.12360
07926
L,OU176
,07129
.69488
.61611

by vrincipal components analysis.

FAC

TOR IV

- 46714

Sholl1
.00923
07844
.08150
.09814
.08227
.09320
.09787
.08437
16630
- H4137
.53807
.23417
.09346
.08069

L2
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are large flakes deriving from cores with relatively large angles
between thé facets or potential platforms. These are loglcally
large cbres which are in the initlal stages of reduction.

The second factor may be considered a "degree of reduction"
factor. The major component of this factor is the number of flake
scars on the dorsal surface of the flake, the next major components
are flake length and flake width. The high correlation between these
three attributes, independent of any correlation contained in the

first factor, 1is loglical as well: the further reduction has pro-

gressed, the smaller the flakes and the fewer the number of scars
which apvear on the dorsal surface.

The third factor is labelled a shape factor, and is composed
of the three measures intended to convey shape. The "index of par-
allelicitv" and the flake width ratio score positively on the factor;
the third measure of lateral edge angle scores highly in a negative
direction solely as a function of the measurement. For thils factor,
the higher the score calculated for a flake, the more parallel are
the lateral edges of the flake.

The fourth factor produced by the principal components analysis
consists of a variety of attributes (percent cortex, material consis-
tency, and platform faceting) which are for the most part independent
of all other attributes, and even though they are the top contribu-
tors, do not load highly on the factor. For this reason, the fourth
factor is not considered in the process of defining flake types;
1t can be viewed as a residual mathematical factor rather than a

meanineful technological factor.
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Each flake which was entered into the analysis recelived a
score on each factor. The method used to group the flakes into
different types in this analysis did not involve the use 6? further
statistics. Rather, the scores on each factor were divided into
positive and negative scores and the different combinations of
positive and negative for the three factors considered were used
to define the flake types (Table 5).

Eight different proups were thus created, each characterized
by differénces in size, degree of reduction, and shane dimensions.
Group 1, which loads positively on all three factors, consists of
flakes which are large, have many dorsal flake scars, and are elither
contracting or expanding flakes. The second group, Group 2, differs
from the first only in shape: they are more nearly paralleli-sided
than those in Group 1. These first two groups will be labelled
FLAKE TYPE A and are "primary reduction flakes" (Plate 14},

Groups 3 and 4, or FLAKE TYPE B, (Plate 15) are defined by
positive scores on Factor I and negative scores on Factor II. These
flakes are also large, generally not guite as large as those belong-
ine to Flake Type A, but do not exhibit many flake scars on the dor-
sal surface. Group 3 consists of contracting or expandiﬁé flakes;
Group 4 flakes are considered parallel-sided. This flake type is
interpreted as "large thinning flakes'.

FLAXE TYPE C (Plate 16) is composed of Groups 5 and 6, in which
the specimens are smaller than either of the two groups previously
described. Small size is indicated by the negative scores on the
first size factor. The scores on the second factor are positive
and Iindicate greater reduction than for the previous flake tvpe. As

before, the positive scores on the third factor indicate contracting
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or expanding flakes, thé negative scores indicate pgrallel—sided
flakes. This type of flake 1s defined as "small thinning flakes"
and represent the result of more advanced stapges of reduction
such as preform manufacture.

The last two groups, Group 7 and Group 8, comprise FLAKE TYPE
D (Plate 17). The scores for this flake tyve are negative for the
first tweoc factors, and either negative or positive on .the third
factor. The lower number of flake scars, indicated by a negative
score on the second factor, is explained by the fact that the flakes
are small enough that only a few scars can "fit" onto the dorsal
surface, even though the number of flakes being removed is greater,
This category 1s labelled "final trimming flakes".

In summary, the grouvning of flakes on the basis of the scores
they received on each factor has created four different groups of
flakes: ﬁrimary reduction flakes, large thinning flakes, small
thinning flakes and final trimming flakes (see Apvendix II for di-~
mensions and attribute states). The sequence of reduction repre-
sented by these four categories corresponds to the reduction se-
guence derived from the cores. This correspondence 1s illustrated
in an expanded versicn cf the original model which includes the
production of these flake types (Fig. 9). The primary.reduction
flakes (Type A) are produced during initial core reduction and
formation of small and large biface blanks. Large thinning flakes
(Type B) are produced by blank reduction and preform manufacture.

As Péduction progress through the preform stage, the thinning flakes
decrease in size (Type C). During the last stages of tool manufacture,
final trimming flakes (Type D) are produced. As with the core-to-tool

seguence, the flake Tvpe characteristics represent the continuum in
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the reduction process:; the characteristics of each flake type grade
into those of the next.

Provenience. Table 6 indicates the total number of whole

flakes ver level from both test pits. The markedly lower quantities
of flakes recovered from Level 8 (80-90 cm) is explained by the
presence of a floor paving. The decreased volume of fill results
in a decrease in the number of artifacts, In addition, there is a
notable difference in the quantity of chipped stone debitage re-
covered from the levels above and below the floor. Levels 2 and 5
(20-30 em and 50-60 cm respectively) contain a total of 350 flakes
(73% of sample), whereas Levels 11 and 14 (110-120 cm and 140-150 cm
respectively) contain only 90 flakes (18% of sample). Although no
cultural or natural stratigraphy was observed (R. Magnus, perscnal
communication 1976) it is likelv that the fill below the floor
represents the remains of some earlier house mound refuse used as
& base for the later structure. The fill above the floor may de-
rive from the occupation of the structure and trash deposition. As
ne specific information is available, it is assumed that quantitative
differences do not distort the gualitative content of the assemblage.

Ignoring raw frequencies, the content of the samples from above
and below the floor level differ only slightly. The proportions of
the various flake tyvpes both above and below the floor level are
approximately the same, This 1s substantiated by a>Chi~square test,
resulting in no significant differences at the 99% level of confi-
dence (X2 = 16.43, d.f. = 12).

Inspection of activities both below and above the 90 cm floor
level as represented in the core-to-tool sequence shows that the

higher percentage of rcough blanks compared te preforms and tools
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FLAKE FACTORS
L
I TYPE GrOUP  J1 11  IIT| DEFINITION
I T + + + primary reduction flake, parallel
A -l
12 + + - primary reduction flake, non-parallel
' E + - + ‘larger thinning flake, parallel
B <t
I Uy + - - larger thinning flake, non-parallel
j? - + 4+ smaller thinning flake, parallel
C
I & - + - smaller thinning flake, non-parallel
l 7 - - + final trimming flake, parallel
D LS
l 8 - - - final trimming flake, non-parallel
I Table 5.
Definition of flake typves.
FLAKE TYPE
I SAMPLE LEVEL A B C D TOTAL
20-30 cm devth 25 16 39 56 136
l 50~60 cm depth by 39 57 T4 214
80-90 cm depth 15 14 11 1¢ 59
l 110-3120 cm depth 19 20 15 22 76
l 140-150 cm depth 5 I 2 3 " 14
TOTAL 108 a3 124 174 kg9
Table 6.
Guantitv of flake types per sample level
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corresponds roughly to the higher vercentages of flake types re-
sulting from the production of the blanks, namely, the primary
reduction flakes (Type A) and large thinning flakes (Type B).
Conversely, the lower percentages of preforms and tools corresponds
to lower percentages of small thinning flakes (Tyre C) aﬁd final
trimming flakes (Type D) (Fig. 10).

As the relative pronortions of the assemblapge components are
not significantly different above and below the floor level, 1t is
informative to consider the assemblage in its totality. The pro-~
portions of the different flake types, keevning in mind that they
are technoclogical tvpes and are produced during different stages of
tool manufacture, eive clues as to the relative importance of the
different activities pérformed at Sabana Grande. As can be seen in
Table 6, there is a positive correlation between flake type and
aguantity: that is, the smaller the flake and the closer the tool
comes to being finished, the larger the number of flakes produced.
The increase in quantity of small trimming flakes does not neces-
sarily indicate that final trimming was especlally important at
Sabana Grande. Rather, the increase is probably a result of the
fact that final trimming requires the removal of more flakes pre-
cisely because they are smaller than initial core reduction flakes.
The tool itself is alsc smaller than the initial core, however, per
unit edge, the number of flake removals is higher dufing final trim-
ming than during primaryv core reduction.

As noted previously, the components of the flake collection and
core-to-~tool manufacturing sequence correspond reasonably well as
far as relative freaquency 1s concerned, thus showing that there is

no great discrevancv betfween the manufacturing procedure as shown in
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the cores, blanks, preforms, and teools and in the debitase. This
serves to verify the model presented in Figure 9, based originally
on the core-to-tool sequence only.

Specialized Flakes

Thus far, excent for the category of larege flake blanks, only
whole flakes without evidence of further use or modification have
been considered, There are two other maJor categoriles of flakes:
flake tools and resharpening flakes, which provide information for
further understanding the activities of Sabana Grande inhabitants.

Flake Tools. The first category to be considered, flake tools,

consists of flakes of all types which exhibit evidence of modifi-
cation and/or use. A total of 102 flake tools and flake fragments
from all levels of the excavatlion were identified with the aid of

a ten power hand lens. Of these, 53 were sufficiently complete to
analyze for technological attributes. (Use will be dealt with in
the separate functional analysis.) These attributes include maxi-
mum flake length, width, and thickness (when complete measurements
could be taken), the angle between the platform and the ventral
surface, the number of flake scars on the dorsal surface, the type
of nlatform preparation, if any, the presence of cortex, and other
artifact-specific observations. The characteristics of these flake
tools are summarized in Apoendix III. It is assumed that the frag-
mentary vileces are similar to the comnlete specimens recovered. The
average dimensions of the flakes indicate that most of them probably
belong to Flake Tvpes A and B of the statistically defined techno-
logical flake catecories, that 1s, they are primarv reduction flakes
and larege thinning flakes., This 1s supported bv the occurrence of

cortex on 12% of the analyzed flake tools. The presence of cortex



on the platforms of 4% of the flake tools indicates that some re-
duction had alreadv taken nlasce, but that the cores were not re-
duced to the point that no cortex at all remained. Most of these
flake tools, then, probahly derive from the stape of blank and
preform manufacture.

Of the 102 flake tools and fragments, 53% (54) were utilized
without further modification. The remaining 47% (48) were retouched
before use, most of them (96%) bifacially. Althouesh cften more than
one edge was utilized, in only one case was one edege retouched uni-
facially, and another bifacially.

Resharpening Flakes. Additional informaticn is provided by

the analysis of yet another flake tyne: resharpening flakes. These
are not included initiallyv in the tool manufacturing model because
they apnear only after the tool has been manufactured and utilized.
After more or less utilization, the edges of the tool which receive
the heaviest use must be rejuvenated if the tool is to remain func-
tional., Normallyv, this is accomplished by re-flaking the worn edge to
create  a new, sharn working edge. The flakes resulting from this
process are called resharpening flakes, and the platform of each of
these flakes is the former working edge of the tool being sharpened,

A total of 99 resharpening flakes were identified with a ten
power hand lens in the whole and fragmentary flake samples. OFf
these, 48% (48) derive from chipped tools made of silicate rocks.
Technolggical characteristics of these flakes are summarized in
Appendii IV. The average dimensions of the flakes are considerably
smaller than in the previous category of flake tools, and the aver-
age angle between the platform and ventral flake surface is alsc

larger. This indicates that thev are similar to Type D of the
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technological flake categories: final trimming flakes. Both
resharpening and final trimming flakes derive from the tool in
its complete or nearly complete form and result from specialized
edge modification rather than thinning or primary core reduction.

The remaining 52% (51) of the resharpening flakes are basalt
celt resharvening flakes. This is obvious because of the ground
surface of the celt which becomes the dorsal surface and platform
of the resharpening flake. When the working edge of the celt is
worn out, it is first chipped and then re-ground to form a new
edege, This is evidenced by the presence of several categories
of resharpening flakes. 1In 53% of them (27), the entire dorsal
surfacé of the flake is ground, in 35% (18) there is at least one
necative flaké scar but the rest of the dorsal surface of the flake
is ground, and in only 12% (6) is there no evidence of grinding on
the dorsal surface. No measurements were taken on these flakes
because all of them are fragmentary.

The addition of these two categories of flakes, flake tools
and resharvening flakes, allbws the model to be refined for an
even more comnlete picture of stone-working behavior at Sabana
Grande. Larger flakes resulting from primary reduction and thinning
activities were often deemed useful by the inhabitants‘of the site,
and either with or without further modification, were uéed as tools
and subseguently discarded.

Complex core-tools, e.g. large stemmed bifaces or celts, on
the other hand, were often resharvened for further use before they
were discarded as worn out. This resulted in the production of
resharpening flakes which retain evidence of tool usage in the form

of excessive wear on the vlatform and dorsal flake surface.
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A number (108) of unidentifiable tool and core fragments were
recovered from the site. These specimens are too incomplete to be
assigned to any of the components of the tool manufacturing proce-
dure and are thus grouped into a resldual category with dimensions
and artifact-specific characteristics noted (Appendix V) but not
used in the analysis or model construction.

Summary

The final model (Fig. 9) represents the behavior of flint-
knanpers at Sabana Grande as revealed through the chipped stone
analysis. The model spneciflies the decisions of the flintknappers,
the activities corresponding to those decisions, and the resulting
artifacts on which the construction of the model is based.

The model was set up initiallv by examination of the core-to-
tool reduction sequence and verified by statistical analysis of
the complete unmodified flakes. Analysis of additional flake types
(flake tools and resharpening flakes) enabled refinement of the
model. The model represents only those patterns of flintknappine
behavior which are predominant in the assemblage. Although devi-
ations from this pattern may have occurred occasionally, the focus
of this studv 1s to identifyv the regularities in flintknappings
behavior which characterize the site, rather than the idiosyncracies

of single events or knappers.
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TOOL FORM

Stylistic or formal tool categories are partially synonymous
with technologrically defined artifact categories, as regularity in

form was one of the criteria for determining the core-to-tool re-

duction seauence. Description of formal patternine here is limited

to technologically complete tools, that is, those tools which con-
stitute the end-product of the cofe reduction process and have been
intentionally shaped. The formal classes of tools are character-
ized primarily by regularity in the outline of the artifacts, depgree

of thinning, and overall size. Patterns of use are often consistent

within the formal classes as well.

Large Ovoid to Rectangular Bifaces (3 specimens) (Plate 12,
bottom: A)

Material: chert - 2 (66%), chert or petrified wood - 1 (33%)
Size: 1length - (all fraegmentary)
width - (max.) 41 mm.; (min.)} 36 mm.: (ave.) 38.6 mm.
thickness - (max.) 17 mm.; (min.) 12 mm; (avg.) 14 mm.
Form: ovoid to rectancgular
Cross-section: longitudinal - bivlano to biconvex
transverse - biconvex
Retouch: medium fine retouch around all edges
Use/wear: Step-scarrine, unifacial in two cases, bifacial in
one case, 1s present on stralght or irregular edges. Edge
anpgles prior to use vary from 35° to 50°. The two specimens
with unifacial wear are probably scravers, the specimen

with bifacial wear 1is probably a knife.
70-30 em, #10; Pit 2, H0-50 cm, #5:

Distribution: Pit

Pit 2, 60-100 em, #3.
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Comments: This class of artifacts is fairly homogeneous with re-
gard to outline and cross-sections, as well as size. All
soecimens are fragmentary, but one almost-~complete specimen
is aporoximately 54 mm long and the other two are at least
60 and 66 mm long each. For the most part, then, they are
about twice as long as they are wlde and extensively thinned
prior to final retouch.

Small Ovoid to Rectangular Bifaces (5 specimens) (Plate 12,
top: A, C, D)

Material: chert - 5 (100%)
Size: length - (all fragmentary)
width - (max.) 31 mm.; (min.) 22 mm: (aveg.) 27.4 mm.
thickness - (max.) 12 mm.; (min.) 8 mm.; (avg.) 9.4 mm,
Form: ovoid to sub-rectangular
Cross-~section: 1longitudinal - biplano
transverse -~ biconvex
Retouch: fine retouch around entire periphery
Use/wear: No wear on two specimens. Remaining three specimens
exhlibit bifacial step-scarring on straight to concave edges
with 35° to 50° anples prior to use.. These tools were
probablyv used to cut or saw a falrly resistant material.
Distribution: Pit 1, 100-110 ecm, #5: Pit 1, 110-120 cm, #3; Pit 2,
30-40 em, #2: Pit 2, A0-70 cm, #5; Pit 2, 70-80 cm, #9.
Comments: Variation within thils formal catepory is minimal. Major
differences between this group and the previous one are the
size attributes. The form of the small tools are more homo-

geneous than for the previous class, and the c¢ross-—-sections

are more consistent as well. Final retouch flaking is finer

than for the larcer tools.



b2

Large Stemmed Rifaces (10 specimens) (Plate 7: A, B, C)

Material: chert - 8 (80%), jasper -~ 2 (20%)

Size:

Horm:

length - (max.) 108 mm.; (min.} 67 mm.; (avg.) 93.3 mm.
width - (max.) 41 mm.; (min.) 31 mm.; (aveg.) 37.2mm.
thickness -~ (max.) 14 mm.: (min.) 9 mm.; (ave.) 11.1 mm.
blade - straight

point - sharn, unrounded

base ~ pointed to convex

stem - straight to sharply contracting

shoulders - rounded to abrupt

Cross-section: Jlongitudinal - biplano

transverse - biconvex with one plano-convex and one plano-

triangular

Retouch: medium fine to fine, sub-parallel along blade edges

Use/wear: No wear on five specimens. Remaining five have step-

scarring along two lateral edees, all of which are straight.
One has a convex end utilized as well. Six edges have uni-
facial wear with a 30°-U40° edge angle. The remaining four

edees have hifacial wear, one on a 30° edge angle, the other

o]
on 50° angled edges.

Distribution: Pit 1, 30-40 cm, #3:; Pit 1, 50-60 em, #3; Pit 1,

60~70 cm, #2: Pit 1, 70-80 cm, #10; Pit 2, 0-20 em, #3;
Pit 2, 20-30 cm, #3; Pit 2, 60-70 em, #L; Pit 2, 70-80 cm,

#5: Pit 2, 100-110 cm, #4.

Comments: This category may be labelled stemmed knives, as all but

one fragment show use resulting from cutting activities. The
excevntion ig & tip frapment with an extended fracture which

may have resulted from impact or use as a projectile. The



formal characteristics of the specimens in this class are
variable. The size range 1is pgreat and the quality of re-
touch is variable. The characteristics of the stem and
base range from extended stems with convex bases to short
stems which contract sharply from the shoulder down. The
widest part of the tool, at the shoulders, varies incon-
sistently with the length of the tool, resulting in some
specimens which are short and wide and some which are long
and relatively narrower. Use wear consisting of step-
scarring along the lateral edges indicates that resistant
materials were being worked., The bifacial wear on low-
angled edges Indicates cutting activities, the unifacial
wear on low-angled edges indicates whittline and planing

activities.

Unstemmed Long Bifaces (6 specimens) (Plate 10: A)

Materiai: chert - 6 (100%)

Size: length - 76 mm. (one complete specimen)
width -~ (max.) 35 mm.:; (min.) 22 mm.; (aveg.) 26.8 mm.
thickness - (max.) 20 mm.; (min.) 7 mm.: (avg.) 12.7 mm.

Form: 1long with one pointed end, one rounded end

Cross-section: longitudinal - biplano with one biconvex
transverse ~ biconvex with one plano-convex and one pnlano-
triangular

Retouch: medium fine to fine retouch on all edges

Use/wear: No use on one specimen. On three specimens, two opposite
edpes were utilized: on one, the lateral edges and one end
show use; on one, the entire periphery has wear. Two ftocls

{four edges) were used as scrapers and have edge angles of
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55° to 65°. An additional edge of one of these was used
as a chopper and has an edge angle of 65°, Two tools
(three edges) were used as knives and have edge angles of
30° to 45°, A second edge of one of the knives and the
last tool have unifaclial wear and low edge angles and were

probably used to plane and whittle.

Distribution: Pit 1, 30-40 em, #7; Pit 1, 70-80 em, #6, #8; Pit 1,

110-120 cm, #2; Pit 2, 50-60 cm, #6; Pit 2, 110-120 cm, #5.

Comments: Althoupgh only one specimen is complete, the reconstructed

form of artifacts in this group is apparently falirly regular.
This eclass of artifacts was constructed from small long pre-
fdrms, except for one specimen probably made from a large
loﬁg preform. The complete specimen exhibits resharpening
flake scars around the entire periphery. The range of uses
of these tools 1s wide, varying from a chopping edge to

scraping, planing, and cutting edges.

Wedees and Choopers (8 smecimens) (Plate 3: A, B)

Material: chert - 8 (100%)

Size:

Form:

length - (max.) 132 mm; (min.) 77 mm.; (avg.) 99.4 mm.
thickness - (max.) 20 mm.; (min.) 31 mm.; (avg.) 27 mm.

sub-triangular to ovoid with one sub-rectangular

Cross~-section: longitudinal - biplano to plano-triangular with one

convexo~triangular

transverse -~ planc-triangular to convexo-triangular

Retouch: crude to medium fine retouch

Use/wear: One unutilized specimen. Remalning seven show use on

three edges or all four edges in the form of bifacial step-



£
(82

scarring. The edge angles vary from 45° to 65°. They
were used as choppers or scrapers on resistant material.

Utilized edeges are stralight to convex.

Distribution: Pit 1, 30-40 em, #5: Pit 1, U0-50 cm, #2, Pit 1,

50-60 cm, #1: Pit 1, 70-80 cm, #2; Pit 2, 20-30 cm, #2;

Pit 2, 60-70 em, #1; Pit 2, 100-110 cm, #3.

Comments: Three and possibly four of these tools show evidence of

the large thinning flute deriving from large biface blank
reduction. Formally, the Implements are rather homogeneous,
The greatest variation is in the ratio of length to width,
some being long and narrow, others being shorter and wider.
Use wear 1is heavy step-scarring on straight or convex, high-
angle edges, indicating general use as choppers and possibly

scrapers and wedges.

Hammers (5 specimens) (Plate 3: C)

Material: chert - 5 (100%)

Size: 1length - (max.) 75 mm.; (min.) 64 mm.; (avg.) €8.8 mm.
width - (max.) 60 mm.; (min.) 41 mm,; (ave.) 48.5 mm,
thickness - (max.) 35 mm.: (min.) 25 mm.; (avg.) 28.3 mm.

Form ovoid to discoid

Cross-section: 1longiftudinal - biplano to biconvex

transverse - biconvex to bitriangular

Retouch: obliterated by battering, probably crude

Use/wear: battering on some or all edges

Distribution: Pit 1, 0-20 cm, #2; Pit 1, 20-30 em, #7; Pit 1,

100-110 em #1; Pit 2, 100-110 cm, #1, #2.

Comments: The grour displays repgularity in form, perhawps due to

similar extensive use as hammers in part, but precbably alsco

as result of manufacture.

23
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GROUND STONE

A total of eleven groundstone artifacts were recovered, all
of them in fragmentary condition. Of these, six are identified
as metate fragments. All are constructed of basalt, although four
are of relatively coarse and soft material and are therefore heavily
corroded. On two of the specimens, both faces exhibit evidence of
use: onlv one surface was utilized on the remaining four specimens.
A1l but two surfaces are flat: the exceptions are slightly concave.
Due to the high degree of corrosion, wear patterns could be identi--
fied with certainty on only five surfaces. Two of these surfaces,
both occurring on fragments wilth onliy one utilized surface, exhibit
extensive light parallel striations. Moderately deep parallel stri-
ations were observed on three surfaces, two of them on opposite
faces of the same metate fragment. On two opposite surfaces of
another fragment, occassional deep striations were noted:; 1t is
uncertain, however, 1f these resulted from use. No striations were
present on the remainine metate fragments due to excessive corrosion
of the surface,

Although evidence of wear 1s present in the form of parallsl
striations on the metate surfaces, they are too frarmentary to re-
construct specific patterns of mano movement or vnosgsition., In addi-
tion, the oripginal shape or size of the metate i1s not reconstructable
(see Appendix VI for dimensions and attributes of specimens).

Three mano fragments were also recovered, all of them made of
coarse basalt and heavily pitted. All of the specimens are segments
of cylindrical manos. Two of them have a constant diameter of 52 and
54 mm each. The third i1s thicker at the end (49 mm) than in the middie
(42 mm) and may have been used as a pestle. Nc wear patterns are

cbservable due to excessive corrosion (Plate 21).
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In addition, twe unigue ground artifacts were recovered
(Plate 22). One is a tabular sandstone fragment. The sandstone
is very fine grained and appears to have been deposited in suc-
cessive concentric rines to form a long narrow bar. The transverse
cross—sectioh is rectangular, as 1s the reconstructed lonpitudinal
cross-section. The wide surfaces of the specimen exhibit 1light
narallel striations‘crossing the piece at an oblicgue angle. The
narrower sides have fewer but longer and deever striations running
the length of the artifact. Thls implement may have been used as
a celt sharpener or to grind or polish wood implements.

The remaining specimen is a piece of vellow ochre with two

large worn intersecting surfaces. One of the surfaces is corncave

and polished very smooth with no striations evident. The other sur-

face, intersected by the first, is flat to convex with several sets
of rather deep narallel scratches. The remaining surfaces are un-
worrn and rounded. The ochre was nrobably a paint source and pow-

dered by abrasion prior to mixing with water or fats.



b3

Flaking technology is one important asvect of prehistoric
behavior patterns, however, one must keep in mind that the tools
were made to be used. Although behavior patterns are involved in
both tool manufacture and use, the approach taken to detéfmine
patterns of tool use is slightly different than in the technological
analysis. Rather than starting with a generalized model of use
behavior, the data for determining tool uses is drawn from two
sources: 1) published results of experimental wear pattern replii-
cation, and 2) the interpretation of wear patterns in other archae-
ological and ethnographic assemblares.

Replication of wear patterns has only recently become generally
recognized as a source of valuable information. As a result, such
studies are not uniform with respect to experimental procedure and
variabllity control. Nevertheless, certain key factors in the for-
mation of wear patterns have been identified.

Analysis of archaeological specimens are also variable in their
results. The procedure in such aﬁ analysis is opposite to that of
exverimental replication. In an experimental situation, variables
which may affect the resulting wear patterns are subject to contrels
by the experimenter, whereas in the opposite situation, the analyst
can only observe the existing wear patterns and deduce the conditions
which may have produced them.,

Based on experiments by Crabtree and Davis (1968}, Tringham
et.al. (1974), Keller (1966), Hayden and Kamminga (1973), Ahler
(1970), Sonnenfeid (1962}, and Ranere (1975), and ethnosraphic and
archaeological observations by Semenov (1964), Nance (1971)., Hester

(1970), Wilmsen (1968}, Frison (1968), Keeley (1974), Hester et.al.



(1973), Gould et.al. (1971), and White and Thomas (1972), certain
factors seem to contribute more heavily than others to the forma~
tion of distinetive wear patterns. These include the following:

1) Artifact material. MacDonald and Sanger remark that "the
harder material...retained clear traces of tool manufacture
but only poor evidence of tool use..." (1968:237)

2) Edge angle. White and Thomas (1972) found that edge angle
is one of the primary features recognized as prereguisite
for certain activities by New Guinea Highland aborigines.

3) Objective material. The relative resistance or hardness
of the material being worked is critical to the establish-
ment and degree of wear patterning.

4) Kinematics. The position of the tool against the objective
material and the direction of mevement affects the charsc-
teristics of the resulting wear patterns.

Other possible factors include edge shape, inclusicn of abra-
sive agents, amount of applied force, and sveed of work. All of
these factors have demonstrated or hypothesized significance in
wear pattern formation due to use.

Of the factors which may be experimentally controlled for, only
thfee are known in artifactual assemblages: material type, edge
shape, and edge angle. It is hoped that knowledge of material type
and edge angle in addition to the distinctive wear patterns on the
tools will allow inferences to be made regarding the tyvpe of material
beine worked and the wav in which 1t was worked with the tocis.

Based on the results of exneriméntally produced wear natterns,
diagnostic attributes of wear were selected for analvsis on the

Nicaraguan tocls. The number and tvpe of attributes selected was
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rpoverned in addition by the powers of observation (a binocular
microscope at 10 to 30 times magnification was used).

The attributes are divided into two Frouns: morpbalogical
attributes of the working edge, and attributes of wear. The former
category includes the following: edpe angle, length of wear, lo-
cation of wear, edpe finish, and edge shape. The 1atﬁer category
consists of observations on the depth of wear and type of wear:
édge attrition, edge scarring, impact fracture, and battering,
defined below.

Edge angle (the average of the minimum and maximum angle of
the utilized edge to the nearest 5 degrees) was calculated to the
nearest 2.5 degrees using a contact goniometer. In cases where
excessive edpe damage had occurred, the oripginal edege angle was re-
constructed by extendlng the planes of the remaining surfaces ad-
Jacent to>the damaged edge. Length of wear was noted to the nearest
millimeter, as was depth of wear from the present edpe. Locatlon
of wear fefers to the number of utilized edges and their position
relative'to each other, that 1is, if they are adjacent or opposite

to each other. Shane of the edres was noted as either concave,

b

x, and/or straight. Edge finish describes the tyne of retouch:

Q]

> Onv
either unifsgecially or bifacially flaked, ground, or unfinished.
Characteristics of edpge damage due to use are deécribed a8
scarring, attrition, impact fracture, and battering. Edpe scarving
(Plate 18), which generally consists of multiple step flake scars,
may be distinguished from retouch flaking primarilyv on the basis of
flake scar size, FEdge scarring is usually very tiny and often not
congruent with the retouched edge. Scarring may occur either uni-
facially or bifacially, depending on the relative position of the

tocl to the object being worked.



Edee attrition (Plate 19) anpears as polish and or abrasion
in Varvihé degrees. Polish is identified by a gloss on the edpe.
This is not to be confused with corn gloss resulting from grass
cuttine and characterized by added layers of ovnaline compounds
deri&ed from the grasses (Witthoft 1955). Abrasion resuits in
edge bluntineg and a roughened appearance. Degree of attrition is
apparentlv a function of amount of use in large measure, as well
as objective material and artifactual material. Attrition starts
with abrasion and blunting, and with repeated use, may resuiv in
polish along the utilized edge (J. B. Wheat, personal communication
1976).

Impact fractured flakes result in large scars originating
from the utilized edge. These are usually singular or intermittent,
and. often hinege or step terminated, rather than feathered.

Battering (Plate 20) is an extreme form of edge attrition re-
sulting in completely rounded and'pitted edges, often extending onte
the surface of the artifact.

Each of the wear types thus defined by the presence of certain
attributes 1is presumably the result of differences in tool usage on

various materials. This provides the baslis for interpretsat

g

on of
the Sabana Grande tool assemblage. Briefly, they are the following:
1) Edge scarrine, bifacial - this results from either cutting
or sawing 2 resistant material such as wood or bone with Al
acute angle tocl edee. Chooping with a more obtuse edpge
angle results in the same wear type, in addition to possible
impact fractureé@
Z2) Edge scarring, unifacial - wear of this type occurs as &
result of scraping with a relatively obtuse edge on a re-

sistant material. An acute angle is more suiltable for



adzineg or planing.

3) Attrition - as the only evidence of wear, this indlicates
that probably a soft or non-resistant material such as
soft wood, plant ﬁaterial, or hide was being worked. An
acute angled edge would be required for cutting: a more
obtuse angle for scraning.

4) and 5) Impact fractures and battering both result from
reveated blows approximately merpendicular to the cobjective
material., A fairlyv resistant material would produce impact
fractures; a very resistant materialvwould produce bhattering.

Methodology

The use-modified pleces of stone were separated from unmodified
pieces on the basis of macroscovic observation of all edges. In
many cases, use wear was marked; in less obvious cases, the decision
was facilitated with the aid of a ten power hand lens.

Not all pieces are considered in the analysis. The criteris
er the selection of the sample to be analyvzed involved the complete-
ness of the svecimen and the completeness of the modified edge.
Pieces of a fragmentary nature were successively eliminated, resulting
in a sampnle of 127 artifacts. This sample includes complete specimens,
broken svecimens with whole working edges, and specimens with frap-
mentary working edges, but probably almost whole. In this way, the
amount of missing data on working edge morphology and use wear pat-
terns was minimized. Some of the specimens exhibited wear on more
than one edege. In these cases, each edge was considered separately.
Use wear on resharpening flakes and flake tools is considered sepa-

rately,
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Only two of the attributes were employed in the definition
of use categories. Only edpe angle and edege damage type were
considered., This is not because the others are not indicative of
tool use, but because the factors involved in their formation are
too subtle to identify at this point. The use of broadly defined
attributes, then. results in correspondingly broad use wear cate-
gories, each of which may be the result of a variety of activities.
Clearly, the comparative base for wear patterns is drawn from a
wide ranege of experimental studles which the variables cof tool
material, objective material, edge angle, and tool use are similar
but not identical to the conditions which may have produced the wear
patterns .on Sabana Grande tools. To apply the specific experimental
results to an assemblage where 1t 1s known that the conditions were
not identical would be misleading, to say the least.

Separation of Sabana Grande tools into use wear categories,
then, proceeded in the following manner. The first division was
based on the five types of edge damage: unifacial edge scarring,
bifacial edge scarring, edge attrition, impact fracture, and bat-
tering. Several of the categories are overlapping in many cases,
For examnle, both edge scarring and attrition may avpear on the same
utilized edge. As previously noted, the presence of attrition in
combinatigh with edge scarring is considered to be a funetion of
the amount of time used, rather than indicative of the mode of use.
Thus, on edges where both edge scarring and attrition occur simul-
taneously, scarring takes precedence for the purvose of determining
mode of use. Similarly, if both impact fracturing and scarring oc-
cur on the same edge, the presence c¢f the impact fractures as in-

dicative of chopping action takes precedence over edege scarrine for

determining tool use.



The second step involved determining the distribution of
edge angles within each of three primary egroups: unifacial edge
scarring, bifacial edge scarring, and edge attrition. The dis-
tribution was bimodal in each case. These modes servé to in-
herently distinguish between the more acute angles which were
efficient for cutting, sawing, and adzing activities, and the more
obtuse angles suitable for chopping and scrapine actlivities. In
each case, the boundary was between 50 and 57.5 degrees (Fig. 10).

Thus far, eight categories of use wear are distinguishable
(Table 7), each of which can be correlated with a set of activities

or tool uses. The possible activities are the following: wood

chonvning and splitting, wood and/or bone cutting, whittling, scraping,

and vlaning, plant fiber shredding, and soft material cutting and
scraving. Several pleces exhibit bifaclal flaking and impact frac-
tures along one edge, while the opposite edege shows evidence of
battering. It seems reasonable to deduce that these tools were
used as wedges in wood splitting activities, the impvact fractured
edee having venetrated the wood while the opposite edge was pounded
or hammered in order to force the wedge into the wood (Ranere 1975).

Resharpening Flakes

Analysis of edge wear (examined with a ten power hand lens)
on resharpening flakes from chipped tools shows roughly the same
variation as wear on tools (Table 8). The "ecrushing" category
includes those resharpening flakes for which it was impossible to
determine 1f the damare occurred on one or both surfaces, i.e. uni-
facially or bifaciallv. due to the small size of the flakes, hence
utilized edege. Thus, it encompasses a greater proportion of the
variation in use wear than the comparable tocol wear category of

"imnact fracture’,



(O]
N

| |
st ¥ = ¥ 560 . 85 . 70 L 75 L 80 TR 99

a. Bifacial edere scarring.

i i ] ! [

|

i } i i 1
oI5 .50 . 55 {60 . 65 . 70 . 75 . B0 . 85 .90

|

b. Unifacial edge scarring.

N

f

[ NS N Y NN SN NN DU
25 . 30 . 35 .40 . b5 . 50 , 55 . 60 . 05 . 70
{
!

c. Edge attrition.
Fieure 11.
Edge anegle distribution ver edge wear type.



Wear categories and tool uses.

56
l EDGE DAMAGE EDGE ANGLE USE FREQUENCY
pifacial scarring less than cutting, sawing: 6
I 52.5 degrees resistant material
bifacial scarring ereater than chooping, bi-directional 16
I 52.5 deprees scraping; resistant material
unifacial scarring less than adzing, planing, shaving 35
I 57.5 deprees resistant material
unifacial scarring greater than scraping; resistant 28
l 57.5 degrees material
attrition less than cutting, sawing 15
50 degrees soft material
I attrition greater than scraping; soft material 17
50 degrees
I impact fracture chonping, wedging; 5
resistant material
' batterine pounding, very resistant 5
material
I Table 7.
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The distribution of edge angles on the utilized edges of the
resharvening flakes, however, 1s not comparable to the distribution
of tool edge angles. The resharpening flakes exhibiting unifacial
edge scarrine and blunting both have average edge angles of just
over 70 degrees: the flakes with bifacial scarring and cfushing
average 65 degrees. The explanation for this similarity is rather
simple: during use, the edge of the tool tends to wear down, espe-
cially if the edge angle was low to begin with. It seéms that the
ancle of a worn tool edge stabilized at approximately 65 to 70
degrees, at which time it became largely 1lneffective. Thus, the
flakes which are removed to rejuvenate the edge all exhibit approx-
imately 65 to 70 degree edge angles.

The identification of the resharpening flakes and the tools
from which they derive is substantiated by comparing the use wear
characteristics with the angle of the platform and the ventral
surface. As mentioned previously (see Technological Attributes,

p. 22), a small ventral flake angle generally derives frém a thinned
core. This is verified by the positive correlation between ventral
angle and flake size in the first factor (v. 23), and is also ap-
plicable to resharpening flakes. Logiecally, a tool edge that is
used for heavy duty scraping wlll not be thinned as extensively as
cutting tools. The resharpening flakes from the thicker scraping
tools will have & lower ventral angle and exhibit scraper-type wear
(unifacial scarring). Conversely, the resharvening flakes from thin-
ned cutting tools will have larger ventral angles and use wear
characteristics of knives (bifacial scarring and/or edge rounding).
Table 9 shows this correspondence. Note that the angle of the uti-

lized edee alsc shows some corresvondence £o the wear type and is



WEAR CATEGORY

PERCENT RESHARPENING

FLAKES

PERCENT TOOLS

Unifacial scarring 52 50
lBlunting 16 25
Crushing 10 b (impact fracture)
lBif‘acial scarring 20 17
lBatterinp; 2 Yy
Table 8.
Provortion of each wear tyve in tools and resharpening flakes.
l WEAR TYPE AVERAGE AVERAGE NUMBER OF
VENTRAL WORKING EDGE SPECIMENE
ANGLE ANGLE
Unifacial scarring 104 degrees 70 degrees 26
lBlunting 110 70 8
Crushing 114 65 5
Rifacial scarring 115 65 10
Table G,

Correlation between ventral angle and working edge angle.
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inversely correlated to the ventral angle, even though the range
of working edge angles is limited.

A1l celt resharnening flakes recovered are fragmeﬁtary and
do not exhibit any characteristic wear patterns which are dis-
tinpuishable from striations produced during the initial‘celt manu-
facturing process.

Use vs,., Function

At this point, it is important to consider the difference
between the terms USE and FUNCTION,., These concepts are qulte dif-
ferent (Spler 1970:23), and the use of one or the other term implies
certain underlying assumptions which should be clarified., The basic
difference is this: the use of a tool i1s the direct and immedlate
ovurnose for which the tool is used: the function of the tool 1s the
context in which the tool is used. For examople, the use of a digging
stick 1is to loosen the soil, but the function of the same digging
stick may be either agricultural or for gatherine wild roots.

Obviously, the analvsis so far has only identified general
probable tbol uses without considering the contexts in which the
tools were emploved. An analysls of wear patterns alone does not
provide the reguisite information for determining tool function;
other types of data, e.g. pollen analysis, must be available as well,
Excepnt for some general more or less speculative remarks, tool func-
tion will not be considered due to lack of supplementary information

at this time.
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Sources of Blas

The reconstruction of the context of tool usage is made dif-
ficult by factors other than the need for supplementary information.
The relative importance of stone to perishable materials in the
manufacture of tools is a potential source of bias (Collins 1975:15).
Althourh recovery of 1lithic material at a site mav be remarkable, it
is rare'that all tools are made only out of stone. For certain
purposes, wood or bone may have proved more efficlent than stone
tools. At Sabana Grande, stone with good flaking characteristics
was available, and evidently in sufficient guantities to fulfill
minimal recuirements. However, 1t has been noted ethnographically,
that artifacts often made of stone in northern'Central America, e.g.
manos and metates, arrow and spear points, are inereasingly con-
structed in wood toward the south (Haberland 1959:37). If this was
the case at Sabana (Grande, such specimens were not preserved for
archaeological recovery.

Another possible source of bias may be the result of prehistoric
ponulation and exploitation patterns. Many activities reiating to
resource extraction mav not have been carried out at the site itself.
As a result, the tools which were used in these activities may not be
represented In the assemblase. The same would be true if Sabana
Grande were a special activity site itself.

The way in which a site was abandoned also has an effect on the
assemblage. If a planned devarture occurred, many if not all of the
still-functional tools would have been removed. On the.other hand,
if the site was abandoned hastilyv, selective removal of tools may not

have occurred.
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It is not possible to account for the effect of these poten-
tial sources of bias in the stone tool assemblage of Sabana Grande
at this time. In a more comprehensive functional analysis, these
possibllities should be taken into account in order to ascertain
the validitv of the conclusions. A

Discussion

The wear pattern analysis shows that a wide range of activities
took place usine the flaked stone tools. These activities, rather
non-specific in themselves, become more meaningful in light of
comparable ethnoeranhicallv documented activities and their context,

Huntine and gathering societlies of Central America are charac-
terized by rroun movements devending on fish and game availability
according to season (Stone 1966:215). Hunting is especially em-
phasized by inland erouns (Joyce 1916537), although lakes and streams,
including Lake Nicararua, orovide excellent fish resources (Squier
1860:171, Lanee 1072: 7L), Both large and small mammals are hunted
(deer, rabbit, boar, monkey) as well as birds and iguana (Stone
1949:7, 1962:14)., wild plants pathered include vines, palm inflor-
escences, berries, mushrooms, flowers, and ferns (Stone 1949:7,
1662:13-14),

The equipment used to obtain and process these resources includes
the following: for hunting, bow and arrow, lances, nets, pits, traps,
and blowguns are used (Stone 1666:217). The arrows and spears are
furnished with stone, fish-spine, bone, or black palmwood points or
barbs (Jovce 1916:16, Stone 1962:15, 1966:229), In addition, fire
drives are used in Panama and Honduras (Stone 1966:217). Skins are
often sun-dried without preservatives and picked ciean by birds

(Stone 1040:20). TWishine i1s carried out with the use of poisons,
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palmwood arrows and bow, nets, stick, and sometimes by hand (Stone
19062:15, 1966:218). Implements for plant prevaration include
grinding with natural boulders and river cobbles and wooden planks
(Stone 1962:15) as well as mortars and pestles for nuts and berries
(Lange 1972:74). Usually nreparation involves simple boiling or
roastine (Stone: 1966:221). Wood 1s imvortant for the construction
of implement shafts and fishing gear (Stone 1949:20).

Agricultural societies, in contrast to hunters and gatherers,
are for the most'oart sedentary. Permanent village settlement
involves extensive use of wood resources for house construction and
furniture (Stone 1949:11, 1962:12, 1966:217, Lange 1972:423). 1In
addition to wood, grasses or palms are used as roofing material and
agave, Vines, and bark nrovide fiber for fastenings (Stone 1949:12,
1962:16, 1966:216). House Ffurnishings include wooden storage plat-
forms, benches, mortars, and mashers (Stone 1949:12-15), Varied
vroducts such as cordage, basketry, weaving, pottery, bone objects
such as needles and spindle whorls, and bark cloth are manufactured
(Stone 1949:18-19, 1962:21-24).

Crops of tubers, corn, vejibave palm, cacac, and plantains are
cultivated using the slash and burn method (Stone 1949:6, 1962:12).
Hunting and wild plant food collecting are still vracticed to some
extent, but their role is minimal.

Equipment used in the fore-mentioned activities include wood-
working tools (axes, adzes, wedres, etc.) for house construction
and fileld clearine. The primary tcol for crop cultivation is the
dieeine stick. TFood processing tools are the mano and metate, and
tools such as scravers. and wood and bone-working tools for carving,

cuttine, and scrapine are extensively used.



According to the summary Jjust presented, many of the activities
of hunters and gpatherers are similar to those of agriculturaiists,
hence manyv tool reoguirements are similar. This is probably partial-
ly true, as scraping, whittling, and cutting wood and bone seem to
be important to both types of societies. |

Howéver, certain activities and their associated tools are more
imoortant for one tvne of socilety than for the other. Wood chopping
is an exceedinglv important activity assoclated with agricultural
societies. Permanent house construction and field clearing activi-~
ties requife heavy-duty wood-working tools such as axés, wedges ,
laree scraper, and knives. Such activities and tools would not bhe
heavily represented in sites occuplied by hunters and gatherers. The
same 1s true for food-processing equlpment such as manos and metates,
One of the basilis of the above test imnlications which are supported
by the data from the use wear analysis, it is proposed that the in-
habitants of Sabana Grande were at least semi-sedentary agricultural-
ists. The recovery of large amounts of ceramics and the presence of

architectural remains on the site corroborates this conclusion.



64

TECHNOLOGY AND_USE

The technological and use wear analyses resultéd‘in twoe sets
of artifact categories, each based on different aspects of pre-
historic behavior. The next problem to consider is whether these
two sets of activities - tool manufacture and tool use - overlap,
and 1f they do, how?

The vrocedure for determining the relationshiv between tool
manufacture and use is by means of the contingency coefflcient C.
Three technological categories established in the technologicail
analvsis (cores and blanks, preforms, and completely reduced im-
vlements) were correlated with each of the elght use caﬁegories,
and tested for non-random associations (Table 10). It was expected
that the association would be non-random, i.e. that a higher fre-
guency of use would correspond with a higher degree of tool re-
duction. The contingency coefficient C was calculated to be .41,
The significance of this value 1s tested by referring to the sig-
nificance of the Chi-square value used in computing the contingency
coefficient (X° = 26.9, d.f. = 16). The value is insignificant

at the 99% level of confidence, and the association between the use

.
categories

W)

nd technolegical categories may be considered random.
What does this mean in terms of prehistoric behavior?

As shown in Table 10, not only were technoleogically complete
tools such as knives used, but cores, blanks, and preforms were
used as well. This information indicates several things concern-~
ine the behavior of the prehistoric mound occuvpants. Foremost is
the fact that a recoenizable usable edge did not necessarlly have
to be one that was created intentionally. The utilized edges of

cores, blanks, and preforms were produced as by-product of the tool



O
\Ji

manufacturing process, and were utilized in the interim before the
npiece was subjected to final trimming. This type of behavior is,
of course, very efficlent in terms of satisfying the need for
usable tools by making the material in the process of reduction
available for use. |

The stone 1s, in a sense, being recycled at least twice, and
possibly three times (Fig. 11). First, it may be used while the
raw material is still in the reduction process, second, the finished
tool is utilized, and third, the utilized tool may be resharpened

for further use before being discarded.



None

Bifacial scarring,
angle more than 52.5°

Bifacial scarring,
angle less than 52.5°

Unifacial scarring,
angle more than 57.5°

Unifacial scarring,
angle less than 57.5°

Attrition, angle less
than 50°

Attrition, angle more
than 50°

Impact fracture
Battering

TOTAL

CORES AND
BLANKS

11

12

15

PREFORMS

35

Use in core-to-tool seguence,

TOOLS

&8}

10

[
N

TOTAL

21

13

]
1

132
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/FINAL PRODUCT/

[retouch ]| [discard |

~Figure 12.
Stone recycling process.
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Plate 3. Large biface tools. A. Pit 1, 70-80 cm, #2 chopper
R, Pit 1, 40-50 cm, #2 wedge
c. Pit 1, 20-30 cm, #7 hammer
>. Pit 1, 70-80 cm, #6 scraver
E. Pit 2, 70-80 cm, #8 scraper

Plate 4. Celt preforms. A. Pit 2, 60-70 cm, #2
B, Pit 1, 30-40 cm, #4
C. Pit 2, 120-130 cm, #1

(@)
O
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#5
#2

L Y
-80 cm,

70
, 90-100 cm,




l.ess reduced

More reduced

Large long preforms. Top:

Bottom:

oo QW

.

L]

40-50 cm, #
30-40 cm, #3
100-110 cm, #2
40-50 cm, #3

40-50 cm, #5



Plate 7.

Large stemmed bifaces.

A. Pit 1, 60-70 cm, #2
B. Pit 2, 70-80 cm, #5
C. Pit 2, 60-70 cm, #i

Plate 8.

Small biface blanks.

Ho Qe

Pit 1, 70-80 cm, #1
Pit 2, 20-30 cm, #1
Pit 2, 70-80 em, #1
Pit 1, 80-90 cm, #1
Pit 2, 50-60 cm, #14
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Less reduced

More reduced

Plate 9. Small long preforms. Top: A. Pit 2, 70-80 cm, #6
B. Pit 1, 30-L0 em, #6
C. Pit 2, 50-60 em, #7
D. Pit 1, 30-40 ecm, #7
Bottom: A. Pit 1, 110-120 cm, #1
B. Pit 1, 70-80 cm, #8
C. Pit 1, 110-120 cm, #2
D. Pit 2, 70-80 cm, #7
E. Pit 1, 30-40 cm, #11



Plate 10.

Plate 11.

Ovoid to rectangular preforms.

50-60 cm, #6
30-40 em, #1

A. Pit 2, 80-90 cm,
B. Pit 2, 20-30 cm,
C. Pit 1, 60-70 cm,

i

e
bed == M)



Plate 12.

Bottom:
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Dorsal surface

Plate 13. Large flake blanks. Top & bottom: A. Pit 1, 20-30 cm, #2
B. Pit 1, 120-130 cm,
C. Pit 1, 70-80 cm, #3
D. Pit 2, 100-110 cm,



Plate 14.

Plate 15.

Primary reduction flakes from Pit 1, 20-30 cm.

77

Top row:

varallel sided flakes, bottom row: non-parallel sided

flakes., Platform at top.

Large thinning flakes from Pit 1, 20-30 cm. Top row:
parallel sided flakes, bottom row: non-varallel sided

flakes. Platform at top.



Plate 16.

Plate 17.

Small thinnine flakes from Pit 1, 20-30 cm. Top row:
parallel sided flakes, bottom row: non-parallel sided
flakes. Platform at top.

]
O

Final trimming flakes from Pit 1, 20-30 em. Top W
parallel sided flakes, bottom row: non-varallel sided
fflakes, Platform at top.
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Plate 21.

Plate 22.

1, 60-70 em, #10

Mano fragments. A.
1, 50-60 cm, #20

ST N
ct ot

o
as e

Sandstone implement (Pit 2, 20-30 cm, #13) and
ochre (Pit 2, 90-100, #17) .
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Appendix I. Cores, blanks, preforms, and tools: attributes

Unreduced cores

Length: (aveg.) 74.8 mm (s) 5.64 mm (min.) 64 mm (max.) 80 mm (N)
Width: £4.2 mm 6.05 mm 55 mm 73 mm
Thickness: W8 .4 mm 7.10 mm 38 mm 60 mm

# flake scars: 6.8 2.41 7 14

Lonpitudinal cross-section: irregular - 2
triangular - 2
rectanpgular - 1

)

Transverse cross-section: irregular -
trapezoidal - 1

biplano - 1
Percent cortex:; 109% 12.65% 0% 30%

Material:  chert - 3
jasper - 2

| Large biface blanks

Length: (ave.) 72.72 mm (s) 9.8 mm (min.) 64 mm (max.) 84 mm (N)

Width: 54,8 mm 4,95 mm L5 mm 65 mm
Thickness: 31.4 mm 3.96 mm 23 mm 39 mm
# flake scars: 10.73/11.4  3.42/3.43 7/4 18/17
Longitudinal cross-section: binlano - 3

plano-triangular - 3

plano-convex - 1

biconvex - 2
Transverse c¢ross-section: biconvex - 3
convexo-triancular - 3

bitriangular - 3
assvmetrically bitriangular - U4
plano~-triangular -~ 2

Material: chert - 14
basalt - 1

L S & S 1 S e



Consistencv: fine - 6
medium fine - 5
medium coarse - 2
coarse - 2

Condition: whole - 7
fragmentary - 8§

Small biface blanks

Length: (aveg.) 53.56 mm (s) 8 mm (min.) 44 mm (max.) 69 mm

Width: b2.77 mm 4,20 mm 35 mm 50 ‘mm
Thickness: 24 .82 mm 3.7 mm 24 mm 32 mm
# flake scars: 10.06/6.94 2.39/1.77 6/4 13/10
Longitudinal cross-section: biplano - 4

plano-triangular - 2
plano-convex - 3

biconvex - 2

asymmetrically bitriangular - 3
asymetrically biconvex - 1

Transverse cross-section: plano~-triangular - 2
plano-convex - 2
bitriangular -~ 6
asymmetrically bitriangular - 2
convexo-triangular - 2
asymmetrically biconvex - 1
biconvex - 2

Condition: whole - 8
fragmentary - 9
Material: chert - 15
chalcedony - 1
petrified wood - 1

Consistency: fine - 12
medium fine -~ §

87

(N)

15

15

17

-3

foned

17
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Larrme flake blanks

Length: (ave.) 47.17 mm (s) 9.59 mm (min.) 31 mm (max.) 77 mm (N) 12

Width: U6 ,08 mm 7.1 mm 33 mm 57 mm 12
Thickness: 17.75 mm .68 mm 10 mm 24 mm 12
# flake scars: 6£.66 2.77 3 11 12
Longitudinal cross-section: concavo~-convex - 2 : 12

biplano - 2
plano-triangular - 5
plano-convex - 1
bitriancular - 2

Transverse cross-section: biplano -~ 2 12
plano-triangular - U
nlano-convex - 3
bitriangular - 1
convexo-triangular - 2

Material: chert - 11 12
chalcedony - 1
Consistencv: fine - 8 12
medium fine - 3
medium coarse - 1

coarse - 1

Condition: whole - 9 12
fragmentary - 3

ggpgegflake'tools ~ see Large flake blanks

Large biface tools

Length: (aveg.) 84,3 mm (s) 21.07 mm (min.) 64 mm {(max.) 132 mm (N) 1
Width: 52.36 mm €.48 mm 41 mm 62 mm 1
Thickness: 26.57 mm 4,3 mm 23 mm 35 mm 14
# flake scars: 14,29/18 5.65/4.69 ' 5/11 27/30 11

™
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Longitudinal cross-section: biplano - 5
plano-triangular - 1
plano~-convex - 6
convexo-triangular
biconvex - 1

(9]

Transverse cross-section: plano~triangular -
plano~-convex - 2
convexo~triangular
bitriangular - 1

biconvex - 3

Form: triansular - 2
subtriangular - 4
subtriangular to ovold - 2
subrectangular - 1
ovoid - 2
discold - 2
irregular - 2

Condition: whole - 10
fragmentarv ~ 5

Material: chert - 15
Consistency: fine - 9

medium fine -~ 5
medium coarse - 1

Larege long preforms

Length: 88 mm (single specimen)

Width: (ave.) 40.2 mm (s) 6.41 mm (min.) 31 mm

Thickness: | 20.17 mm 5.79 mm 13 mm
# flake scars: 10.75/6.17 2.84/2.58 5/5
Longitudinal c¢ross-section: biplanc - 11
Transverse cross-section: binlano - 1

(max.)

Y7 mm
32 mm

15/15

asymmetrically bitriangular - 3

bitrianpular - 2
convexo~triangular ~ 1
plano-triangular - 2
biconvex - 3

Form: triancular - 4
subtriancular - 1
rectangular - 4
ovolia ~ 2

89

(N)

14

15

15



O
(=]

Condition: whole - 1
fragmentary - 11

Material: chert - 12

Consistency: fine - 10
medium fine - 2

Ovoid to rectangular preforms - large

Lensth: all fragmentary

width: (ave.) U40.6 mm (s) 4,50 mm (min.) 35 mm (max.) 45 mm (N)

A6

Thickness: 12 mm 45 mm 10 mm 15 mm
# flake scars: 16.5/13.4 y,58/2.87 11/9 23/17
Longitudinal cross-section: binlano - 5

Transverse c¢ross-section: biconvex - U
planoc-convex - 2

Material: chert - 4
Jasper -~ 1

Consistency: fine - 3
medium fine -~ 1
medium coarse - 1

Ceondition: fragmentary - 5

Ovoid to rectangular preforms - small

Leneth: 68 mm (single specimen)

Width: (aveg.) 35.44 mm (s) 2.83 mm (min.) 32 mm {(max.) 42 mm {(N)
Thickness: 17.89 mm 2.77 mm 13 mm 23 mm

# flake scafs: 10.75/7 .67 2.86/3.17 6/3 18/15
Tongitudinal cross-section: biplano - 10

nlano-triangular - 1

Transverse cross-section: biconvex - 9
nlano-convex - 2
convexo-triansgular - 1

LN

N

i



Form: oveid - 11
subrectanesular - 1

Condition: whole - 1
fragmentary - 11

Material: chert - 11
chalcedony - 1

Consistency: fine -~ 5

medium fine -~ 4
medium ceoarse - 3

Small long nreforms

Leneth: 61 mm {(single specimen)

Width: (ave.) 30.33 mm (s) 2.08 mm (min.) 28 mm

Thickness: 18.67 1.91 16
# flake scars: 13/9.67 3.56/1.29 10/8
Lonegitudinal cross-section: biplano - 2

biconvex -~ 1
Transverse cross-section: bitriangular - 2

convexo~-triangular - 1

Form: rectangular - 2
oveid - 1

Condition: whole - 1
fragmentary - 2

Material: chert - 3

Consistencyv: fine - 3

Ovoid to rectanpgular biface tools - large

Lensth: all fragmentary

Width: (ave.) 38,67 mm (g) 2.05 mm (min.) 36 mm
Thickness: 14 mm 2.16 mm 12 mm

# flake scars: 27.33/22.67 2.87/1.25 24/21

(max.) 33 mm
20
18/11

(max.) 41 mm
17 mm

31/24
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(N)

(N)

12
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Longitudinal c¢ross-section:

Transverse cross-section:

Form: ovoid - 1
rectangular - 1
subrectangular - 1

Condition: whole - 0
fragmentary -

Material: chert - 2

3

biplano - 2
biconvex - 1

biconvex - 3

chert or petrified wood - 1

Consistency: fine - 3

Ovoid to rectanpular tools - small

Length: all fraementary

Width: (ave.) 27.4 mm (s) 3.72 mm (min.) 22 mm

Thickness: 9.4 mm

# flake scars: 13/9.6

Longitudinal cross-section:

Transverse cross-section:
Form: ovoid -~ §

Condition: whole - 0

frasmentary -
Material: chert - 5
Consistency: fine - §

Small long biface tools

5

1.50 mm 8 mm
3.16/2.33 9/7
bivlano - 5

biconvex - 5

Leneth: 56 mm (single specimen)

Width: (ave.) 25,83 mm

-

Thickness: 10.92 mm

(s)

A
(A
o

S
bt

4

PA)

~}

# flake scars: 13.:

4.3 mm  {(min.) 23 mm
4,03 mm 6 mm
3.56/3.61 8/6

(max.)

(max.)

31 mm
12 mm

18/14

35 mm
20 mm

15/17

92

(N)

(N)

W N

N I \J1 (&) 1

(2}
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Longitudinal cross-section: biplanc - 11
biconvex - 1

Transverse cross-section: biconvex - 6
nplano~-convex = 2

convexo-triangular - 2

bitriangular - 1

nlano-triangular - 1

Form: ovold - 2
rectangular - 2
subtriancular - 3

Condition: whole - 1
fragmentary - 11

Material: chert - 12

Congsistency: fine - 11
medium fine - 1

Celt preforms

Length: (ave.) 88 mm (s) 4 mm (min.) 84 mm (max.)
Width: 45 mm 2.83 mm 41 mm
Thickness: 23.75 mm 5.17 mm 15 mm

# flake scars: 17.25 1 17
Longitudinal cross-section: bilplano - 3

Transverse cross-section: plano~triangular - 1

asvmmetrically bitrianegular - 1

convexo-triangular - 1

biconvex - 1
Torm: oveild to subtriangular - 3

Condition: whole - 2
fragmentary - 2

Material: Dbasalt - 4

Consistency: fine - 3
medium fine - 1

92 mm
47 mm
28 mm
18

o)

(WY

(n)y 2

12
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Large stemmed biface tools

Length: (avg.) 93.33 mm  (s) 18.66 mm (min.) 67 mm (max.) 108 mm (N) 3

Width: 37.16 mm 4,43 mm 31 mm 41 mm 6
Thickness: 11.1 mm 1.5 mm 9 mm 14 mm 1
# flake scars 20.4/17.3 13.91/12.97 9/6 . 16/49 1
Longitudinal cross-section: biplano - 10 1
Transverse cross-section: biconvex - 8 1

nlano-convex - 1
convexo-triangular - 1

¥orm: tip - 3 1
midsection - 3
stem and base - 1
whole - 3
Condition: whole - 3 v 1
frarFmentary - 7
Material: chert - 8 1

jasper - 2

Consistencv: fine - 9 ' 7 1
medium fine - 1

Celts

Dimensions: all fragmentary
Longitudinal cross-section: indeterminate

Transverse cross-section: biplano - 2 2

ny

Form: ovoid - 2

Condition: fragmentary - 2

[0

Material: basglt - 2

[a]

Consgistencv: fine - 2

Ny



ftnpendix TI. Comnlete Unmodified Flakes: Attributes

X = mean
s = standard deviation
FLAKFE TYPE A FLAKE TVPE B  WLAKE TYPE C FLAKE TYPE D COMBINED
VARIARLE (110 SPECTIMENS) (92 SPECIMENS) (124 SPECIMENS) (173 SPECIMENS) (499 SPECIMENS)
Material x = 2.191 2.054 2.258 2.157 2.1663
color § = 1.200 1.083 1.202 1.182 1.1747
min. = 1.00 0.00 1.00 0.00
max. = 5.00 5.00 5,00 5.00
Material X = 1.582 1.174 1.532 1.221 1.3667
consistency § = L 828 547 0.850 .516 L7140
min. = 1.00 0.00 1.00 0.00
max. = 4.00 4.00 5.00 4.00
mlake ¥ = 2,236 23.576 26.371 16.953 24,2906
lencth s = 11.296 8.519 7.972 5.216 10.4415
min. = 12.00 10.00 12.00 2.00
max. = 75.00 80.00 b6 .00 33.00
Tlake X = 29.90 22.120 18.403 13.442 19.8758
width s = 9.289 9.561 5.732 4,349 9.4323
min. = 10.00 9.00 9.00 1.00
max. = 66.00 90.00 37.00 29.00
Flake X = 7.518 6.228 2.935 2.773 4.7395
thickness s = 3,616 h,472 1.330 1.071 3.3173
' min. = 2.00 2.00 2.00 0.00
max. = 19.00 30.00 8.00 7.00
Ventral X = 109.955 114,728 98.468 102.651 105.4729
angle s = 12.859 25.957 14,513 15.148 : 18.7685
min. = 60.00 50.00 40.00 11.00

max. = 145,00 1%5.00 : 130.00 135.00

o
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FLAKE TYPE A ' TLAKE TYPE B FLAKE TYPE C FLAKE TYPE D COMRINED
VARTABLE (110 SPECIMENS) (92 SPECIMENS) (124 SPRCIMENS) (173 SPECIMENS) (L4199 SPECIMENS)
Lateral x = 38.136 42 .011 30.726 34,506 35.6814
anele § = 29.357 66.996 27.935 30.673 39.2748

min. = ~-30.00 -45,00 -45.,00 -30.00

max. = 120,00 175.00 105.00 1140.00
Platform X = 14,300 14,783 8.?95v 7.041 10.3908
length § = 6,674 11.516 3.549 3.485 . 7.2998

min. = 3.00 b, 00 . 2.00 0.00

max. = 48,00 90.00 19.00 25.00
Platform X = 4,600 5.391 2.347 2.105 3.3166
width s = 2,689 5.191 1.243 1.170 3.0465

min, = 1.00 1.00 1.00 0.00

max. = 19.00 40,00 8.00 9.00
Plat form X = 1.064 Lol .871 L5481 L7154
preparation: 5 = 1.315 .8g2 1.175 .963 1.1154
erinding min. = 0.00 0.00 0,00 0.00

max. = 3,00 3.00 3.00 3.00
Platform X = 0.255 0.141 .605 .221 .3086
prevaration: 5 = 0.710 0.482 1.096 .656 .7921
crushing min. = 0.00 0.00 0.00 0.00

max., = 3.00 2.00 2.00 3.00
Platform x = 0.509 0.435 .629 .355 4709
prenaration: s = 0.906 0.789 1.047 715 .8670
faceting min. = 0.00 0.00 0.00 0.00

max. = 3.00 3.00 h,00 3,00
Percent x = 2.782 0.978 .326 .6lo 1.0942
cortex s = 11.036 6.123 3,171 b,701 6£.6659

min. = 0,00 0.00 0.00 0.00

max. = 75.00 50.00 35.00 50.00

\O
o



VARTIAPLE
Number
Dorsal
Mlakes
Scars

Index
of
parallelicity

Width
ratio

FLAKE TYPE A

(110 SPECIMENS)

x = 4,218
s = 1.4R0
min. 1.00

FLAKE TYPE B

(92 SPECIMENS) (124 SPRCIMENS) (173 SPECIMENS)

. 826
. 945
.00
.00

NO O

.162
.678
.800
.200

i
M= OO

.ou7
-330
.00
.00

= O ONW

FLAKE TYPE

C

FLAKE TYPE D

COMBINED

(499 SPECIMENS)

.218
.666
.00
.00

NIV RN i s

-0.036
0.544
-2.600
1.900

1.483
765

0.00

5.80

2.727
.810

0.00

5.00

-0.073
.660
~3.200
1.900

1.990

1.804

0.00
15.00

3.4389
1.3254

-0.0118
0.6457

2.1587
3.0750

O
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Avpendix III. Flake tools: attributes

Length: (min.) 15 mm; (max.) 67 mm; (avg.) 28 mm; s = 10.6 mm
Wwidth: 11 mm 54 mm 24,5 mm 8.3 mm

Thickness: 3 mn 15 mm 7.5 mm 2.8 mm

Ventral angle: (min.) 40°; (max.) 140°; (avg.) 102.5°; s = 15.6°

Dorsal flake scars: (min.) 2: (max.) 8; (avg.) 5; &8 = 1.7

Platform oreparation: not applicable - 11 (21%)
none - 23 (43%)
ecrushing - 8 (15%)
faceting - 5 (9%)
grinding - 6 (11%)

Condition: whole - U0 (75%)
fragmentary - 13 (25%)

Cortex: absent - 47 (R8%)
on platform - 2 (4%)
on dorsal surface - 3 (6%)
on distal end - 1 (2%)

Retouch: none - 54 (53%); 26 analyzed, 28 not analyzed
unifacial -~ 1; analvzed
bifacial - 46 (47%); 25 analvzed, 21 not analyzed
unifacial and bifacial - 1; analyzed

Total: 102: 53 analyzed
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Appendix IV, Resharpening flakes: attributes
Non-celt resharvening flakes:
Lenegth: (min.) 10 mm: (max.) 47 mm; (ave.) 23 mm; s = 9 mm
Width: 9 mm 45 mm 24 mm 5.5 mm
Thickness: 2 mm 14 mm 7 mm 3 mm
Ventral angle: (min.) 80°; (max.) 140°; (avg.) 112°; 5 = 1U4°
Dorsal flake scars: (min.) 2; (max.) 10; (ave.) 5; 5 = 2
Condition: whole - 40 (83%)
fragmentary - 8 (17%)

Total: 48, all analvzed
Celt resharvmening flakes:
Llength: all fraementary
Width: all fraementarw
Thickness: all fraementary
Ventral angle: all fraecmentary
Dorsal flake scars: none (all ground) - 27 (523%)

(partially ground dorsal surface) - 18 (35%)

(unground dorsal surface) - 6 (12%)

Condition: all fragmentary

Total: 51, all analvzed



Aopendix V.

Core Fragments

cm.

30-40, #31

")
s
ot
 a—

N
v

140-150, #1

nNo
"

50-60, #3
2, 90-100, #7

1, 30-40, #3b4
2, 100-110, #32
2, 50-60, #32
2, 60-70, #7

1, 70-80, #l
110-120, #40

2, 0-20, #7

1, 70-80, #33
40-50, #7

1, 90-100, #9
2, B0-50, #2

2, 50-60, #23
1, 30-40, #30
1, 100-110, #35
1, 110-120, #13
>, 50-60, #14
1, 30-40, #2k

1, 0-20, #11

HE N N BN N S I N E N N I E N I S e s
no
e

Residual core and tool fragments:

mm.
48x30x19
43x%x35x30

‘66x38x25

52x32x37

50x31x25
h2x31x26
L5x38%19
37x27x25
LEx30x16
37x30x17
35x20x15

35x20x11
4exl5x20
61x30x17
62x38x20
29x10x6

61x16x1h
h€x13x8

23x2hx14
39x21x17%

2Uhx22x8

O2x?21x1h

b
O
]

attributes

fine white to pink chert

fine yellow jaspver - bifacial battering
on one side

fine white chert - bifacizal scarring
on edges

fine white chert - bifacial scarring
on 1 edpe

fine red chert with cortex

fine pink chert with cortex

fine red with white chert

fine red chert with unifacial scarring
fine brown chert, bifacially flaked
ecreen amphibollte, bifacially flaked

fine red with white chert, bifacially
laked

fine red chert, bifacially flaked

fine red chert, bifacially flaked

fine white chert

fine white chert

finé red chert, bifacially flaked

fine yellow chert, bifacially flaked
fine yvellow chert, bifacially flaked
fine grey-white chert, unifacially flakec
red and vellow jasper, fine

fine white chert, bifacially flaked

fine vellow Jasper or netrified wood,
unifacially flaked



Core Fragments

Pit 1,
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130-140, #5

100-110, #38

70-80, #29

120-130, #3
80-90, #5
60-70, #9
100-110, #40
20-30, #24
100-110, #39
110-120, #
100-110, #33
90-100, #6
80-90, #7
20-30, #25

130-140, #2

~J
o
]
o
(@)
=
Ik
no
Lo

mm.
43x30x27

Lhx2l4x18

38x26x15

bsx28x1€

26x28x15
34x25%10
42x30x23
Lhxh3x22
h7x34x22
31x35x%37
59xU7x22
53x26x23
39x36x22
35x36x15
32x28x16

55x24x1l

(O8]
2
>4

N
I
>

ot
wJ

o~
N
>

no
AW
>

foud
(@)

43x30x28

51x%x20x15

56%33x20
26x1hbx8

Ox8xH

]
O
i

fine red chert

fine white chert - battered and bifa-
cially scarred edges

fine yellow and white chert with cortex

medium fine purple chert, unifacially
flaked

fine white chert, bifacially flaked

fine red chert

fine white chert

fine white chert with cortex

fine pink and red chert

fine white chert

medium fine banded yellow and white chert
fine white chert

fine vellow and white mottled chert

fine red, green, and white mottled chert

fine red with white chert

fine yellow and red chert wlth heavy
unifacial scarring

fine red chert bifacially
flaked, he ted

or jasper,

¢

e
I

w

wirl A A 3
1 white chert, battered ridge

o
ct

ine red wi

fine white, red banded petrified
battered ridges

fine red and white chert, bifacially

flaked
fine yellow chert, bifacially flaked
fine red and pink chert

fine red chert



Core Fragments

cm,

Pit 1, 70-80, #21
1, 130-140, #3
1, 50-60, #18
2, 0-20, #6
2, 0-20, #b
1, 30-40, #16
1, 0-20, #8
1, 70-80, #18
1, 130-140, #4
1, L0-50, #24
2, 100-110, #6

1, 30-L0, #26
410
1, 70-80, #26
2, 20-30, #12

50-60, #28
1, 120-130, #2

1, 70-80, #31

“lake frarments

(o]

-8

[}

Pit 1, 7 . #11

2

-6

Ji
O
(@]

#19

5

1, 100-110, #7
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mm,
57x39x20
35x3U4x18
33x33x20
26x13%9
16x7x6
21x8x5
10x8x6
34x26x%13
34x22x18
36x36x20
418x35x%x17

30x26x12

hex3Ux27

85xLnx28

79x36x28

T

5x33x%2
35%x26x%21

34x27x13

37x30x13
18x6x1

12x21x6

granite or basalt,
medium coarse grey
medium coarse grey

medium coarse grey

unflakeable
chert
and pink chert

chert

fine red chert

fine red chert

fine red chert

medium fine red chert

fine yellow and red chert

fine white chert, bifacially flaked
vellowish red and yellow fine chert

fine red with white chert, bifacially
flaked

fine greenish-grey to black chert
with bilfacially scarred edge

fine greenish-greyv to black chert with
cortex

medium coarse red chert with unifacially
scarred edge

fine white chert
fine yellow-brown Jjasper or chert
half basalt, half green chert (2),

fine, with heavy unifacial wear on
chert edges.

fine red chert, vrimary flake
fine white chert

medium fine grev basalt



Flake Fragments

Pit 1,

cm.

0-20, #6

0-20, #9
30-40, #33
120-130, #6
140-150, #5
100-110, #29

90-100, #9

60-70, #10
20-30, #9
110-120, #16
100-110, #36
50-60, #3
70-80, #14
90-100, #4
110-120, #15
20-3

o

, #19

i

-
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40-50,

60-7G, #6

100-110, #24

20-30, #13
00-100, #6
100-110, #22

40-50, #10

17x13x5

21x9x3
41x35x10
27x21x7
34x32x8
15x9x5
38x26x%13

52x18x16
67x25x10
38x26x10
27x23x7
31x17x9
29x20x7
35x19x9
36x15x%13
26x22x8

< 7
X

Cn

35x1

31x15x6

15x13x6
21x15x8
26%15x%x09

26x13x%6

103

fine red chert with unifacial retouch
and bifacial use

fine brown and yellow chert or Jjasper
fine white with yellow chert

fine dark red chert, heated

fine red chert, heated

fine red chert

fine yellow and grey mottled chert
with unifacial flaking

fine dark red chert

medium fine yellow jasper
fine red chert with bifacial
fine red chert wilth bifacial flaking
fine white chert with bifacial flaking
fine white chert with unifacial flaking
fine white chert

fine pink chert

fine white chert with bifacial flaking

P

L - 2 e -
fine white

R TR,

chert

fine purple and white chert with uni-
facial flaking

fine red chert

medium fine white chert with bifacial
flaking

fine red chert

fine red chert

fine red chert

fine red chert



Flake Fragments

cm.
Pit 1, 30-L0, #1l
1, 20-30, #11
1, 20-30, #12

1, 110-120, #10

mm,

17x9x5
14x7x6
14x%9x6

22x14x7

Vaterworn Flake Fragments

Pit 2, 0-20, #5
2, 80-90, #6
2, 50-60, #21
2, B0-90, #7
90-100, #15
2, 30-40, #9
2, 30-b40, #6
2, 60-70, #0

Point Fragments

20-30, #21

e}

Fo

ot

’._J
-

2, 50-60, #33
2, 100-110, #23
2, 60-70, #15

2, 30-40, #3

19x15x2
14x11x4
11x10x3
2Ux18x6
18x6x3

12x13x3
20x8x2

16x15%8

12x13x5

23x19x%8

12x17x9

12x13x6

?21x10x6

ot
jo]
£

fine red chert with unifacial flaking
fine red chert
fine pink chert

fine white chert

fine white chert

fine pink and white chert
fine pink chert

fine yellow and brown chert
fine white chert

fine white chert

fine white chert

ffine white chert

tip, fine white chert, medium fine retouc

tip, medium fine red chert, no final
trimming

midsection, fine red chert, medium
fine retouch, heated

tip, fine white chert, medium fine re-
touch, heated

tip, fine vellow and brown Jjasper, no
final retouch, slight drill or knife use
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Appendix VI. Ground stone: attributes

Metates

Material: basalt - 6 (100%)
Condition: all fragmentary
Specimen No.:

Pit 1, 90-100 cm, #8 One smooth surface; no striations; flat;
heavily corroded.

Pit 1, 120-130 cm, #3 One smooth surface; light parallel striations;
flat; moderately corroded.

Pit 1, 120-130 cm, #4 Two smooth surfaces; moderate parallel stri-
ations on both sides: flat: moderately cor-
roded. Corner of metate, rounded.

Pit 1, 70-80 cm, #22 One smooth surface; light parallel striations;
sliehtly concave: none or slight corrosion.

Pit 1, 60-70 e¢m, #11 Two smooth surfaces, deep parallel striations
on both surfaces; one flat, one slightly con-
cave:; none or slight corrosion.

Pit 1, 70-80 cm, #15 One smooth surface; moderate parallel stri-
ations: flat; heavily corroded.

Manos

Material: basalt - 3 (100%)
Condition: all fragmentary
Svecimen No.:

Pit 1, 60-70 cm, #10 Midsection:; very smooth:; no striations evident;
heavy corrosion; 52 mm diameter,

Pit 1, 50-60 cm, #20 Midsection or endpiece: diagonal striations;
heavy corrosion; 49 mm diameter at end; 42 mm
diameter in middle.

Pit 2, 70-80 cm, #3 Midsection or endplece; no wear evidence;
heavy corrosion: 54 mm diameter.



Miscellaneous

Pit 2,

Pit 2,

20-30 cm,

90-100 cm,

#13

#17

et
(&)
N

Sandstone bar; 43 mm wide, 23 mm thick, un-
determined length; very fine grain, red to
yvellow; transverse parallel striations on
wide sides, longitudinal parallel striations
on narrow sides (fewer but deeper).

Ochre, yellow with red unworn surfaces; two

large worn surfaces:

a) oblique concave, very smooth without
striations

b) shortened by surface a, several deep sets
of scratches made on separate occasions,
flat to convex, slightly faceted surface.



