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ABSl'RACT

An ArchaeoJogicaT Comparison and EvaLuation

of Two Quantitative Grouping Techniques

by

Susan M. Jamíeson

Archaeologists have tradjtionally defined types by

subjective means, thereby rendering their classifications nejther

repeatable nor testable. The use of quantitative typo'logical

methods has been advocated to counter these Droblems. Such meihods

have been, 'in fact, successful ly appl ied to archaol og'icaì materì al s.

It js evident, hovrever, that'if quantìtative techniques

are to be maximal ly benef ic'ial , a rigorous analyt'ical methodol ogy

must be constructed about their use. Such a methodology vrould

include a systematized attribute list and a cross*comparjson and

eval uation of var jous numerical techniques. The formeris prerequ'i-

site to renderìng quantitat.ive groupìngs repeatable, the latter to
determjnat.ion of those technjques sholing nraxìmurn util ìty and compara-

b'i1 i ty of resul ts.
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An analytical methodology based upon an expansjon of

L. R. Binfond's .l963 projectile point attribute list and a comparìson

and eval uation of twc of the more comnronly enrp'loyed quanti tati ve

group'ing techniques (average-l'ink cluster and principal-component

analyses) is set forth here. Data utiIized'in the study were 155

projectiie po'ints,35 bifacesu and B0 end scrapers from the Lowton

site ìn south-central l'1anitoba. Addjtjonally, final object'ive typolo-

gìes r,,rere compared to publ ished subject'ive groupings of the same

sorts of material 
"

It was found that the results of the factor analysis were

not comparable with those of the cluster analysis. Furthermore,

it vras determined that the factoring technique is not suitable

for the type of analys'is attempted here.

Comparíson of final clusters v¡'ith classifjcat'icns found

in the literature revealed that projectile point and end scraper

cluster types are comparable to subjective group'ings of the same

sorts of material, although numerjcal classifications tend to be

more generaljzed ìn composition. The final biface cluster type is

not comparable to subjectively-defined groupìngs, nor may it be

sa'id to be an adequatel y-def i ned numeri cal groupi ng . Thl' s i s a functi on

of sample size, and the number and nature of the attrjbutes of anaìys'is.

l^leaknesses inherent in th'is study and areas for future

research are outlined.
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AN ARCHAEOLOGICAL COMPARTSON AND EVALUATTON

OF TWO QUANTITATTVE GROUPING TECÌINTQUES



CHAPTER I

I NTRODUCT I ON

BACKGROUND AND USEFI]LNESS OL" NUMERTCAL TAXOT,IOMTES

!.ljthjn the last thjrty years there has been an ever increa-

sing app]ication of rigorous methodologìes to archaeo'logìcal data

in an attempt to enhance both analytical efficiency and utility,
espec'iar]y as the latter bears upon the formulation and test.ing

of hypotheses (Brothwell and Higgs lg69). However, this scientif.ic

orjentatjon of the disciplìne may by no means be considered comprehensjve,

since many areas of research contjnue to generate resul ts 'lack.ing

the techno'logìca'l and termino'logìcal standardízations prerequisite

to unifjcation of thought and repeatabil'ity of action. Regrettably,

this deficiency occurs in v¡hat is here regarded a crucjal area

of consideration, the realm of typology (llormington 19s7:3; wheat,

G'ifford and l,lasl ey 1 958 :34; Tugby 1958:24; Cl arke I 968 :31 ) .

Anthropologists have long acknor,rledged a relatìonshìp

between cultural organ'ization and patternìng jn archaoiogica'l resi-
dues, particularly artifactual remajns. It is evident, therefore,

that some consensus of what constitutes a gìven type - "real"or other-

wjse - is necessary'if, as it has been postulatecl, the major ainr of
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archaeology is to reconstruct past cultural systems (Steward and

Setzler l93B; B'inford 1962, 1963, 1968 2; Keesing 1965:4; Steward

1967; Brothwell and Higgs ì969:23) " Plainly, a more rÍgorous typo-

logical methodology'is needed in the archaeolog'ical context.

Such a methodoiogy,'involv'ing the use of quantitative tech-

nìques, has already been developed for use elsewhere, but as yet

its archaeoì ogìca'l app'lications are few and entire'ly experjmental

in nature. Quantitat'ive strategìes operate on the basic premise

that any object 'is a.potentjal source of knor,rledge capable of repre-

sentation in numeric form (Heizer and Cook 1956:229). Various

recent stud'ies have demonstrated the value of quantítative expres-

sion to the archaeolog'ica1 typoìogica'l prob'lem, consi stent'ly gen-

eratjng statìstjcally significant artifactual groupìngs of an objective,

and therefore potentjaliy repeatable nature.

Although they are by no means exhaustive of sujtable quantita-

tive techn'iques available to the archaeoìog'ist, average-'l 'ink clusten,

proxìmìty, and factor anaìyses have enjoyed the wjdest appf icatjon to

date. Whallon (1972) has recently advocated the use of what may be

consjdered yet another method of arrjvìng at meanjngful patterns

of relat'ionsh'ip arnong sets of variables through the appl ication of the

stat'istjc chì-square. The proposed technìque renains to be tested
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against or compared u¡jth others in an experimental sjtuatjon.

Indeed, with the notable exception of stud'ies conducted by Hodson,

Sneath, and Doran (.l966) and Cowgì.l1 (1967), jt has been conûÌron

practìce to favour one technique over another ìgnoring the basjc

fact that al I such methods are bound by pecuì iarinherent l'imi tat'ions

v¿hich tend both to restrict appljcabi'lìty and to influence results

obtained (Sokal and Sneath 
.l963:166-l68; Cowgìll l968:367; Clarke

l968:594). Furthermore, the failure to cìear'ly delineate attri-
butes has rendered most existinc quant'itative studjes non-repeatable.

THE PROBLEM

If archaeoìogicaì typology 'is to become maxìmal1y efficient

and useful , a rigorous analytical methodo'logy must obviousìy be

ìmplemenLed. The objective of this study is the formulation of

such a methodology, the salient aspects of wh'ich are outljned

be I ow:

i) Systematization of attribute list(s)"

Each attribute I ist, includjng terminology, form

conceptual izatjons, and nleasurement practices is pre-

cisely stated that the results might be repeatable.

ij) Use of quantìtative typolog'ica1 nrethodology. Quan-

ti tat'iveìy-produced typologies promi se to best nleet
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archaeol og'i cal cl ass ì fi catory needs . Here , two numeri ca I

taxonornic techniques, average-ì jnk cluster and prìncìpaì

component analys'is (rvìth rotation to a sinrple structure),

v.rere app'l ied to three arti fact categori es , narnely 'l 
55

proj ecti 1 e poì nts , 35 bj faces , and B0 end scrapers .

The various steps involved jn this anaiys'is have been

set forth "

Cross-comparison and evaluat'ion of mul t'ivariate tech-

niques.

Experimental test'ings and cross-compari sons of al I

suitable mult'ivariate techniques on the same set or

sets of data utj'l ìz'ing ident'ical varjables for each

ana'lys js are required to detennjne comparabjl'ity of

resul tant typol og ies (Sackett I 966 :360) . The

two technìques employed in th'is analysis and the

varjous typologies generated are compared and

eval uated.

Cornparison of subjective vs objective typo'log'ies.

The lack of precìsion jnvolved jn the generatìon of

types through 'individual jzed 'intujtive analysìs must

be demonstrated to djscourage use of thjs unsatis-

factory typological method.

iv)



The artjfacts chosen for ana'lytical purposes are from the Lowton

site, a confined area of late prehistorjc habitat'ion located near

Pel 'i can La ke i n south -central Mani toba . Cal cul ati ons were made on

the universìty of Manjtoba's IBM - 360/65 computer, using Rubin and

Friedman's A c]uster AnaTgsjs and Taxonomic sgstem for Grouping and

cTassifging Data and Nìe, Bent, and Hull's sta¿jsticaJ- packaqe for

the Sociaf Sciences, Version 3.00.



CHAPTER I I

THE ARTIFACT SAMPLE

HÏSTORY OF THE LOWTON STTE

The Lowton Viliage site, or DjLv-3 as it is classified

under the Borden system of site designation (Borden '1952), 'is located

principally on farm property previously ovrned by Harry C. Lourton,

a resident of the Belmont-Ninette district, south-central lrlanitoba

(Vickers 1945a:19). Situated approximately three mjles west of

Belmont (F'igure l) on the south half of Section 26, Range 16,

Township 5, Rural Munic'ipality of Strathcona, the sjte covers the south-

west corner of the former Lowton tract, extending over a level area

of rough'ly twenty acres to a maximum depth of thirty inches (Vickers

1945a:19-20; l,^Iettlaufer 1952 177), The nearest supp'ly of surficial

uiaterin quantity ìs apparently Pe'lican Lake, although slough water

has been noted in the immediate vicinity of the former habitation

area (Wettl aufer I 952:177) 
"

Origìna'lly discovered by the

Itlani toba u the si te r¡ras surface col I ected

years, It vras extensively gathered and

between May, 1945, and Septenrber, 1947,

late Frank Brown of Glenora,

by 'local residents for many

parti a'l 'ly excavated

by Chris Vjckers, then of
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Leaf blank to correct numberinE.



Figure 7 
- 

Lowton site (triangl,e)

nA<ô ñAn fr4¡¡¡ Canada Depaftment Of

Brandon 62G, Edition 2 " 7:250,000 
"

and envi|ons.

Mines and TecIvzíca7 Survegs,

I

I
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Bal dur and currently of l,Ji nn'ipeg, Manì toba (Vickers 1945a, 1945b , 1946,

1947). In September of 1947, roadbuilding activit'ies between Belnront

and Ninette totally destroyed the habitation area, a'lthough approxi-

mately thìrty years of cultjvatjon by means of a one-way disc harrow

prior to this date had already effectjvely done so (Vickers'ì945 a,

I945b , 1946, 1947; Wett'laufer 195?:177) .

The site has never been satisfactorily dated. Arguìng

on the basis of decorative motifs on certain of the site's ceramics.

Vickers (1945a:24, 1945b) estìmates that jt was inhabited circa

A.D. 1300 by an unknown group, possibly of Mandan-Hidatsa affjliation.

I¡lettlaufer remarks, on the other hand, that the artifactual remains

are similar to those of the Pelican Lake-Manitoba foc'i , wh'ich could

date the site as early as A.D. ll00 or as late as A.D. 1600 (MacNeish

'1948:64). Mayer-0akes (1969:365) has placed the vì'l1age occupation

in the A"D. 1600-1650 tinre period, notìng a correlatjon of archaeolo-

gical materjal s to the historical 1y documented Ass'injboine.

Material from this and other sites was donated to the

Department of Anthropology at the Un'ivers'ity of Manitoba in .l962 
by

Mr. Vjckers. Included among the Lowton collectjon were several

artifacts gathered fronr that site by Mr. Brown and subsequent'ly

purchased by l'4r" Vjckers.
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TÌIE ART T FACT CT,ASSES ANALYZEI)

Selected for anaìysis from the Lov¡ton collection were:

'155 projectjle poìnts of the side-notched and trìangular varieties

common to the s'ite (Wettlaufer 1952:177); 35 bifaces ranging from

ovate, rectangul ar, and tri angul ar, to teardrop-shaped 'i n outl i ne;

and B0 end scrapers, many of which exhibit bifacial working (Vickers

.|945b). It is beljeved that th'is sample constjtutes the total number

of whole artjfacts for each of the three categorìes in the collectjon.

Other artifact groupìngs were not used owing e'ither to small samp'le

s'ize or the degree of breakage to whìch they had been subiected.

ADDTTÏONAL SÏTE MATERIALS

In additjon to those artifacts actually utilized 'in the

study, there are in the Vickers' Lowton collectjon: 2,839 pot sherds;

905 lith'ic artifacts, ut'il'ized, and waste flakes; lll pieces of bone;

and 69 p'ieces of shell. These may be categorized as follows:

a) ceramics - 1,287 r'im sherds and 1,552 body sherds.

Decorative motifs indicate southern affìl iations (Vickers

I e45b) .

b) ljthics - 179 broken projectiìe points, l4 broken end scrapers,

7 grooved hanrrers, 3 anvjls, I adze,4 gravers, 7 hoes, l7

hanrmcrstones, 2 drills, 3 pìpe fragntents,342 retouched and
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ut'ilìzed flakes, and ch'ipping detritus. The smaller artifacts,

including those used in the study, are formed primarily of

sil'icious materials: chert, chalcedony, Knjfe River flìnt, and

quartzite. Larger tools such as hammers, anviìs, and hammer-

stones tend to be of granitic composition. Three fragments

of obsjdjan were recovered from the site and are currentìy

being dated.

c) bone - 5 projectile poìnts and a small quant'ity of fragmentary

'taunal rema'ins were taken from the si te. Wettl aufer (1952:

177) reports that ninety per cent of the osteological remajns

from Lowton are representative of Bison b'ison.

d) shel I - some of the shel'l 'is that of f reshwater cl am, possi bìy

Lampsjles ventrjcosa (Vickers .l950:164), 
which was locaìly

obtainable, while the remainder is marjne and could only have

been secured throuqh trade.

LTMÏTATÏONS OF THE DATA

The Lowton co'l I ecti on i mposes 'i nferenti al I i mi tati ons

owi ng to the fact that 'it can by no Ineans be cons'idered a stati sti cal ly

randonl sample. Prior to collection most of the site's surface had been

thoroughly pìoughed, ìmposìng sampìing difficultìes generated by
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mixing, the effects of whjch are not properìy understood (vesceìius
.l960:460). 

Furthernlore, artjfact retrieval proceeded jn an imprecise

manner: Vickers' field notes jndicate both a selective and a canvassing

bias in the recovery of cultural remains, compìicated by the activi-
ties of other collectors on the sjte. Fjnal'ly, not all of the collectjon

was catalogued prìor to donatjon, consequently the exact provenience

of some of the objects is unknown.

The utilization of such materials in the kind of study

proposed is justified on the basis of sample s'ize and varjability.
The number of artifacts js ìarge enough to permit other than chance

correlations to be demonstrated by the varjous quantitative techniques

employed in the ana'lys'is; moreover, the variabiì ity of the sampìe

poses interestjng problems in classification. The diffjculties
imposed by the use of such a samp'ìe are iarge'ly overcome by cons'iderìng

the sample as a popuiation for the purposes of this ana'lysis.



CHAPTER I I I

THE ATTRIBUTES OF ANALYSIS

ANALYTTCAL FRAMEWORK

A ri gorous typol og'ical methodol ogy presupposes a systenra-

ti zed attri bute I'ist. consequently, a'll attri butes (j ncl ud'ing

termino'logy, form conceptualizations, and measurement pract'ices)

adopted for each of the three artìfact categories classified in this

study are spec-ified and described.

Variables emp'loyed in the following ana'lysis are based

upon a descriptjve framevrork devised by L. R. Binford (1963:193-221)

for use with projectile poînt data" Bjnford's attribute l'ist has

been app]ied to the Lovrton projectile points with minimal revision,

subsequently being extended to jnclude bifaces and end scrapers.

This particular scheme, in contrast to others available, is consjdered

suitable for the kind of study undertaken in that it is, for the

most part, expf icit, complete, easr'ly adapiable, and workable. The

majority of terminology presented ìs precÍse]y defined, thereby

rendering the list satjsfactory for comparative work. The variables,

refl ecti ng both geometrica'l form and techn'ical processes, lrave been

so'incorporated as to perm'it wide application and great flexjbility.
l^Jith minimal change the franrework may be extended to other functional



-l 4-

classes, a great advantage when problemat'ical artifacts brìdging two

or more categories must be typed. Finally, the attribute ljst has been

devised'in such a manner that it rnay be easìly codified for jnclusion

on key punch cards . B'i nford 's descri pt'ive and analyt'i cal f ramework

for projectile poÍnts has been repeated below in order that the accom-

panying discussion of end scraper and biface categories might be more fully
understood.

Prior to a presentation and d'iscussion of these attributes,

it is considered advisable to elaborate upon two concepts which

prove fundamental to this study, those of "attribute" and "type".

The abilìty to dìscrim'inate between, or to even make dist'inctions within,

various artifact categories presupposes recognition of those charac-

teristics which serve to set one class apart from another. These

characteristics - properties or quaf it'ies pertaìning to a particular

art'ifact class or category - may be termed "attributes" (Spaulding

1960a:6.l ). As such, attributes may be h'ighly varied 'in nature, encompassìng

physical and chemical properties, temporal and spatia'l aspects, and cul-

tural ly patterned behaviour (Spaulding .l960a:6.] ). This latter is of

primary concern in the reconstruction of past cultural systems. Following

from this, an homogenous aggregate of artifacts which share a consis-

tent'ly recurrent range of attributes may be considered a "type". In

this particular study, types are held to be polythetìc, that'is "each
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(constìtuent) ìndividual possesses a 'large but unspecified number

of the attributes of the aggregate, each attribute is possessed by

large numbers of these indivjduals, and no sjngle attrjbute js both

sufficjent and necessary to the aggregate membership"(clarke l968:

42, after Sokal and Sneath l963:14).

MORPITOLOGY AND ATTRTBUTES OF POTNTS I

BTFACES I AND END SCRAPERS

Generalized terms relating to the t.hree artifact cate-

gories under consideration demand clarification prior to a detailed

examination of attributes. These terms, the last two of which have

been derjved directly from Binford's 1963 study, are:

a) projectile point - a margjnaily retouched, regurarry-shaped

artifact exhíbiting beveled or double beveled lateral workìng

edges convergìng at one po'int along'its'long'itudinal axis (|^Jhite

I 963: I 0,32 ) .

b) biface - a bifacially worked artifact wl'th longitudinaì working

edge(s ) and margi na'l retouchi ng (l^Jhì te .l963:40) 
.

c) end scraper - a rnarginaììy retouched artífact exhibiting a

bevel ed transverse worki ng edge i n rel at'ion to i ts 1 ong'itud'i nal

axi s (l^lhi te 1963:4.l ) .

d) longìtudjnal axis - the median I'ine drawn from the poìnt of

percussion of a flake tool, or the medial poìnt of the base

of a b'ifacial tool (Wf¡ite '1963:10).



e)

f)
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elenrent - a morphologìcal1y differentiated ecige or area.

subel ement - a morpho'logìca11y d'ifferentiated edge def ì nabl e

jn te,,lS of major d'irectjonal change.

primary chipp'ing - the ìnitial alteration of a "blank" to

obtain the desired rough shape. All chjp scars not obscured

or partly obscured by others made in a distinct'ly djfferent manner

wjll be described as primary chip scars.

secondary chippìng - the supplementary alteration of a "blank"

wh'ich serves to further shape,'in other than specifically marg'in-

a'l1y-confined areas, products of primary ch'ippìng. Secondary

chipping scars tend to originate marginalìy and to obscure the

poìnts of origin of the primary scars.

i) primary retouch - the marginally-confined secondary removaì

of small flakes from an artjfact for the purpose of sharpening

or resharpening the edge (Wormington 1957:279).

i) secondary retouch - the margÍnal1y-confined del'iberate tertiary

removal of small flakes from an artifact. These tend to obscure

the pojnts of origin of the primary retouching scars.

k) neworking - the reshap'ing of an artifact, either as a function

of breakage or remodjfication jnto another style of implement.

l) points of juncture - the loci where one element of an artjfact

connects with other elements. These loc'i are referenced on the basis

of the'ir relatjonships to the longìtud'inaì axjs and its poìnt of

s)

h)
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'intersect'ion wìth the proxima'l end of the artifact. They are named

by using the ternls of the two elements wh'ich can be sa'id to unite

at a given locus; for exampìe, the lateral-basal point of juncture

would be the point at rvhich the lateral edges of tfre artifact
'intersect with the basal edqe.

DetaiIed attribute defjnit'ions for points, bifaces, and end

scrapers are considered below. Fol'lowìng Binford's proposed attribute

ìist, each class of artifact is analyzed from a morphoìogica1, geometrical,

and technical v'iewpoint. Morpholog'ica'l attributes may be best understood

as those dealing with areal or edge form. Geometrjcal attributes serve

to further describe morphological constituents, both as they occur indi-

vidual'ly and in combination w'ith others, while technical attributes are

those considered to be indjcative of manufacturing techniques and/or nlotor

habits. Many of these attributes are restated in metric terms, a neces-

sity to adequate description. Parentheses indicate to which artifact

category or categorjes the definl'tions apply if they have not been util'ized

for all three classes.

a) Points of juncture lriqure zf

ì ) proxima'l - the po'int of any element that is nearest the locus

vihere the I ong'i tudì nal ax j x of the art j fact i nteresects the

basal edqe.
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ii) djstal - the poìnt of any elenlent that js nlost distanr

from the locus of intersection between the lonqitud'inal axis

and the basal edge.

iii) medial - the locj where any major dìrectional change

occurs along the edge of a defined element (appljes to poìnts

and scrapers ) .

iv) tip - the only permanently defined point of juncture

on the projectÍìe point. It 'is concurrent with the most

distal locus of the projectile, and ìs defined as the

point of juncture between the two lateral edqes of the distal

segment (appl i es to poí nts ) .

b) Elements lrisure sf

i ) haft - the edges between any two points of ìnterruption

in the projected symmetry of the proximaì segment of the

artjfact (applies to points).

ii) base - the edge between the two loc'i that serve to mark

the transi ti on betvleen the prox'imaì transverse edge and the

I ateral ì ongi'tud'i nal edges of the pro jecti i e poì nt (app1 i es

to po'ints) .

That area of the artjfact defined by a 'l'ine drawn through the

two most prox'imal poìnts of the lateral edges, and taking in

al I the area proxima'l to thr's (appf ies to bj faces and scrapers ) .

iii) blade * the area delimjted by the most distal point

or poìnts of the artjfact and the lateral-basal pojnts of
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juncture of the 1 ongì tudj naì edges. In i ts appl i cabì ì ì ty

to projectile point data, the distal poìnts of juncture of the

haft element may add'itionally serve to delimit the distal

margìn of the blade element (appl'ies to poìnts and bifaces).

iv) tang - the area of the proiectile po'int defined by a line

drawn through the two most d'istal points of the haft element,

regardless of whether they are poìnts or iuncture or medial

po'ints, and taking in all the area below this ljne to the

proximal limits of the proiectile po'int. If the haft element

is absent, the proiect'ile may be said to lack a tangl (applies

to po'ints).

v) front - that area of the scraper defined by a line drawn

through the two most distal po'ints of the lateral edges, and

taking in all the area djstal to this (applies to scrapers).

vi ) body - that area between the two most proximal and the

two most distal points of transition of the lateral lonqitudinal

I In his discussíon of projectile point elements, Binford
has presented both modifíed and unmodified tang subelement categories
for consideration. These have been omitted from the present study
ín an attempt to limit the number of variables requiri,ng simultaneous
testing. Such limits are necessary if statÍstically reliable measures
of significance are to be obtaíned (Sackett 1966:369). For this reason,
there is no pretense of a cornpl-ete attribute listing f or each arti.f act
categoì:y. It is believed that the subelement oniissions did not greatly
affect results in view of the fact that the tang as an element is analyzed
elseivhere.
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edges of the scraper (applies to scrapers).

c ) Morphol ogì ca'l attd geometr j cal attr'ìbutes lrigures 4 to L7 , incJusivef

- described in terms of the mosf ocornr=fricalfg consistent edge, where

appJicable.

i ) bl ade outl j ne

(a) triangular lrisure aaf - the lateral edges descrjbe a

stra jght I'ine between the proxìma1 defi n'ing po'ints of the

blade and tìp" The widest part of the blade 'is between

the proxÍma'l def in j ng po'ints (appl jes to po'ints ) .

(b) excurvate lrisure 4Bl - the lateral edges describe

convex lines between the proxima'l defining poìnts of the

blade and tìp" The widest part of the blade is not between

the proxima'l def j n'i ng poi nts (appl i es to poì nts ) .

(c) ovate lrisure 4cf - the lateral edges describe convex lines

between the proxìma1 and d'istal defining po'ints of the blade.

The widest part of the blade js between the proxìmaì

def j ni ng po'ints (appl 'ies to poi nts and bi faces ) .

(d) rectangular lrisute anf - the lateral edges are roughly

parailel to one another and descrjbe more or less straight

I i nes between the d j stal and prox'irna'l def ini ng poì nts of the

bl ade (appl j es to bì faces ) .

(e) rectangul ar lrisure arif - the lateral edges are roughìy

para'llel to one another and descrjbe more or less strajqht
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lines between the d'istal and proxìnraì defining poìnts of
the blade (appl.ies to bìfaces).

(f) crescent'i c lrisure 4Ff - one lateral edge describes a

concave, the other a convex line between the proximaì

and distal definìng poìnts of the brade (applies to
bi faces ) .

ii) transverse section lrJeures sA to scf - observed at midpoint

of bl ade or body.

(a) biconvex lrigure 5af

(b) plano-convex frieure 5al

(c) convexo-triangular [r,;qure sc|

(d) bitrìanguìar [rrsure sof

(e) plano-trìangu'lar [r'jsure 5nf

(f) bipìano lrisure 5rl
(g) concavo-triangul ar lrisure 5cf

i i i ) 'l ong'itudi nal secti on lrisure 6A to 6Gf -- observed on l ongì -

tudinal axis with artifact oriented verticailv.
( a ) p1 ano-convex [r'r:9u re 6nl

(b) bjconvex lrisure oa)

(c) bipìano lrisure 6cf

(d) concavo-convex lrisure 6of

(e) p'l ano-trianguìar [;,jqure 6nf

(f ) convexo-trìanguìar Ii,rsure 6r]
(S) concavo-triangularIr'.i sure 6cf



E

t)
ll

-24-

T.nnni f ttrii nn 1 qr.r:tiOnSuvr rY L

E pJano-triangufar
F convexo-trianguTar
G concavo-trianguLar

concavo-convex

0(
A
B
c

B

ot;nt1rÞ Â 
-

pLano-convex
biconvex
bipTano

D

front contour
rour¡d

Fiqure

gdLtqc

- Front cc¡ntout:;

C medíun
D shaJ_fow

E straight



-25-

iv) Front contourl (appljes to scrapers).

(a) round lrisur" 7al - has an edge descrìbìng an

more than ì40 degrees between the distal points

juncture of the'long'itudinal lateral edges.

(b) medium fnisur" 7cl - has an edge describing an

110 to 140 degrees between the distal po.ints of

v ) Base

(a )

(b)

I" Front contour is measured by fitting the

arc of

of

arc of

j uncture

of the longitudinal lateral edges.

(c) shallow frieure 7ol - has an edge describing an arc of

less than 'lì0 degrees between the distal po-ints of
juncture of the long'itudinal lateral edges.

(d) straight [r';eure 7nf - has an edge lackÍng curvature

between the d'istal points of juncture of the longitu-

dinal lateral edqes"

outl ine

straight fnieure Baf - an edge which describes a stra'ight

line between the two defjnìng points of the base.

convex lrisure aaf - an edge whjch descrjbes a convex

line between the trvo definìng points of the base.

concave lrisure scl - an edge which describes a concave

line between the two defining poÍnts of the base.

(c )

protractor-like gauge upon ruhich concentríc cj.rcles
imposed. The chords of the gauge serve to clemarcace
frontal. curvature (Sackett 1966:36f).

artifact to a
have been super-
the zones of
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(d) bivectoral frieurc BDf - an edge which descrjbes two

more or less straìght ìines between the two defin'ing

points of the base whjch converge proxìrnaì'ly at the

ìong'itudinal axi s (appl ies to scrapers).

(e) trivectoral irisure sE) - an edge which describes three

more or less straight lines between the two defining

points of the base, one of which'is transverse to the

longitud'inal ax'is (appl ies to scrapers ).

(f) tetrameral lrisure sr) - an edge whìch describes four

more or less straìght lines between the two definìng

po'ints of the base (appl ies to scrapers ) .

vi ) end scraper outl ine (appl ìes to scrapers ).
(a) pyriform lrisure oel - one whose lateral edges and front

element converge to form a rough trìangle.

(b) para'llel-s'ided lrisure sBf - one which has a rect'i-

lineal outline in which the lateral edges are roughly

paral 1 e1 .

(c) trapezoìda'l lrisure ocf - one whose outline is

quadrilateral with no two sides parallel.

(d) semi-d'iscoidal lrisure sDl - one whose four

margìns converge so as to form a roughìy circular

to senli -ci rcul ar outl 'ine.
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vii) shoulder outl ine (appl'ies to poìnts)

(a) straight frieure Jlaf - the edge between the djstal

medial poìnt and the dÍstal point of juncture of the

haft elenrent describes a straight I Íne.

(b) concave lrisure toel - the edge between the djstal

medial poìnt and the d'istal points of juncture of

the haft element describes a concave line.

(c) convex lrisure Jocf - the edge between the distal

medial point and the dìstal point of juncture of the

haft element describes a convex line"

viil) tang outlìnel (applies to poÍnts).

(a) expanding lrisure ttnf - the tang edge ìs uninter-

rupted and expands proxìmal1y away from the 'longitudinal

axis of the specimen.

(b) contracting lrigure JJa) - the tang edge js uninter-

rupted and contracts proximally toward the longìtudinaì

axjs of the spec'imen.

(c) paral'le'l-expand'ing [r':.eure JJcf - the tang edge 'is

'interrupted by a proximaì med'ial po'int and the edge

between the medj al poi nts paral I el s the I ongi tudi nal

1. Those attrj-btrtes presented by Binford (1963 :2I7-2lB) relating
to the confÍguratÍon of the poinLs of juncture ancl the technical aspects
of the tang have beelr ornitted. htrat is irere consÍdered "tang outline"
corrcsporlds to llinf ordts t'geonrelrical f orni of tang" categ,ory. His obser-
vations on the proxímal seg,nìent of thc tang have bccrr eli¡nínatcd.
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axis of the specinren but the edge from the

proxìma1 medial point to the proximal lateral po'int'is

expanding proxirnaì'ly away from the ìongìtudinal axis

of the specimen.

(d) biexpand'ing fr;sure tlof - the tang edge is interrupted

by the proxìmal med'ial po'int but both edges of the

element expand djfferentìaìly away from the longi-

tud'inal axi s of the specimen .

(e) contracting-expanding I Fisure ttnf - the tang edge

is interrupted by the prox'ima'l medial point and the

edge between the medial po'ints is contractìng proxi-

mally toward the longitudinal axis but the edge between

the proximal medial point and the prox'imal lateral

point is expanding proximaliy away from the longítudìn-

al axis of the specimen.

(f ) absent lrisure trr] - no defjnable tang subelement

present.

ìx) shoulder barbing (applies to poìnts)

(a) barbed lrigure tzel - the distal point of juncture

of the haft element is more proximal than the distal

medial po'int of the haft elenlent.

(b) nonbarbed lrisure tzn] - the djstal point of juncture

of the haft elenlent 'is more distal than is the d'istal

medial point of the haft element.
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(c) absent lrigure tzc) - no definable shoulder sub-

element present.

x) haf t juncture (appl'ies to poìnts ) .

(a) lateral-lateral lrisuru tsal - both proxima'l and

djstal points of juncture of the haft element are

codefined by the lateral edges of the proiectile

poì nt .

(b) lateral-basal lrisure tsa) - the distal poìnt is

codefined by the lateral edge of the project'ile

point and the prox'imal points are codefìed by the basal

edge.

(c) absent lrisure tsc) - no ciefinable haft element

present.

xj ) tang juncture (appl i es to poi nts ) .

(a) lateral-basal lrisure tsel - basal extensjon of

specìmen below the point of iuncture between the

lateral and basal edges.

(b) lateral-lateral lrisur" taa) - extension of lateral

edge of specìmen below prox'imal po'int of iuncture of

the haft element.

(c) absent lrigure ucl - absence of any extens'ion of

the lateral blade edge below the proxìmal poìnt of
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x'ij )

juncture of the haft element and the poìnt of juncture

between the I ateral and baca I edopc nf f hp spec'inien .

basal arti cul ati on I

(a) oblique lrisur" tsef - the lateral and basal edges

produce an inside angle of B0 degrees or less at the

defining point of the base (appl'ies to poìnts).

(b) splayed lrisur" t-snl - the lateral and basal edges

produce an insìde angle of greater than B0 degrees at

the defining point of the base (applies to po.ints).

(c) acute lrisure tscf - the lateral and basal edges

produce an insíde angìe of 110 degrees or less at the

defining poìnt of the base (applies to bifaces).

(d) obtuse lrisur" tsof - the lateral and basal

edges produce an 'inside angle of greater than
.l10 

degrees at the defin'ing poìnt of the base

(appl i es to bi faces ) .

symmetry

(a) symmetrìcal element - both halves of the element

in quest'ion are geometrically comp'lementary.

x'¡'l'l J

1" These measllrenents are taken from the side shor¿ing the
greatcst angle. Basal articulation angles have been addecl to Binford's
list of base element attributes in lieu of the more c-onìplex "proximal
point of juncture of the haft element" category (ßinford 1963:2L5) whÍch
thc new nteasuremcnt roughly approxinates.
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(b) asynrilìetrical element - both harves of the elenrent

are not geometrically conrpìementary, eg. one edge

ovate, one excurvate.

(c) transverse basal symmetry or frontal orientation

lrigute J-7At Lzø1 - a chord constructed between the

defining po'ints of the base or front element would cross

the longitudinal axis formÍng roughly a ninety degree

ang'le" (Appl ies to bifaces and scrapers).

(d) ob'l 'ique basal symmetry or frontal orientatjonl

lrigure lzc, tzol - a chord constructed between the

defining points of the base or front element would cross

the longitudìnal axis forming complementary ang'les of

greater than 100 degrees and less than B0 degrees,

respecti ve'ly (appl jes to b-ifaces and scrapers ) .

xiv) lateral edge juncture (appl ies to bìfaces).

(a) distal juncture present lrisure rcel - the jateral

edges converge distalìy toward the longìtudinaì axjs.

(b) distal juncture absent ltisure rcaf - the lateral

edges do not converge distally, b,lt rather make a

di rect i onal change transverse to the ì ongi tudi nal axi s .

1rô Binfordts basal orientation category, whicrr serves toindicate basal position in relation to the artifact "b1ank", has been
omítted. In malìy cases, this orie-ntaLion was obscured. Also deleted
was the basal syinrnetry category. ¿,11 projectire poinLs exhil¡ited atransverse symmetry.
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xv) point of maxjmum thjckness in the ìongitudinal dirnension

(a) proximaì - the point of maximum thickness occurs at

a po'int located proximaììy of the djstal pojnt of

juncture of the basal element.

(b) medial - the point of maximum thjckness occurs at a

point located opposite the distal po-int of juncture

of the base element or more d'istally up to one-

third the length of the blade (applies to points and

b'ifaces ) .

(c) distal - the poÍnt of maximum thjckness occurs

within the most distal two-thirds of the blade or

body 'length 
"

xvi) point of maximum thickness in the laterar dimension

(a) medial - pojnL of maximum thickness occurs along

the longìtudinal axis of the specimen.

(b) lateral - point of maximum thickness occurs along

the most lateral two-thirds of the area between

the longitudìnal axis and the lateral edqe of the

specjmen.

xvii ) length/width ratio

(a) ax'ial 'length and max'imum width measurements taken

as descrjbed below (pages 46 - 47) and the ratio computed.

Following the product'ion of a histogram for each

artifact category showjng respective frequencies,
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end scrapers:

d) Technical attri butes

i ) primary chipping

(a) massive -
::::::=:
1. Primary

djscrete values were assigned as follows:

projecti 1e po'ints : (l )

(2 )

(3)

(4 )

(5)

(6)

(l )

(2)

(3)

(4)

(l )

(2)

(3)

(4 )

(5)

bi faces :

I :3.5

number of variabJ_cs,
specífic category.

scar sizel lrisure ßf
genera'lìy extend more than ha-lf way

scar types rdere omitted, thereby limÍtíng the
after 1ittle variation was found witliin a
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across the artifact, and have a modal width at the

wjdest point (at right angles to the long'itudìna1

axis of the scar) of greater than one-half an inch.

(b) dimjnutive - those wh jch general'ly do not extend

more than half way across the artifact and have a

modal width at the widest point (at right ang'les

to the'long'itudinal axis of the scar) of less than

one-half inch"

(c) obscured - primary ch'ipping scars have been rerrdered

unidentifiable because of obscurìng secondary scars.

primary chipp'ing scar depth

(a) deep - exhibit well-defined negative bulbs of

percuss'ion together with pronounced ridges separating

individual scars 
"

(b) flat - exh'ibjt'ill-defined negative bulbs of

percussion together wjth ill-defined ridges separating

i ndividual scars

pìacement of prìmary chÍpping

(a) bifacjal - present on both artifact faces.

(b) unifacial - present on only one artjfact face.

secondary chìppìng scar patterningl[i';gure Jsf (appl'ies to

points and scrapers).

I, Secondary chipping and primary re-touch scar types \,rere
omitted orvir-rg to the fact that little variati.on was noted within a
specific artifact category" As with prirnary c.hippirrg scar placement,
secon<lary scar placement and pattcrning h¿rve been restrictcd to two
categor:i es in an ef f ort to l-imit the nurnber of ¿rttributes requiring
sfmultaneous tesLlng. Addícionally, pattcrnlng of secondary basal retouch
has bcc:n elimi.nate<1 .
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(a) continuous - secondary scars occur sequentially

al ong aì I I atera'l edges .

(b) discontinuous - secondary scars occur non-sequentially

arranged as a functjon of the thickness'irregular.ities

resulting from prìmary flaking and/or shaping requìrements.

v) edge conf igurationl [r'ieure rsf

(a) serrated - chìps removed so as to produce reguìar

notches in the lateral edge.

(b) plain - edge unembelljshed. May be chipped or ground.

vii) basal edge treatment2 (appljes to points).

(a) ground - the basal edge has been abraded during manu-

facture 
"

(b) chìpped - the basal edge has been formed by chipping

and has not been subsequently ground.

viii) blade backing [in'eure 20] (applies to bifaces).

(a) present - blade has been treated aìong one lateral

edge to produce a blunted surface or cortex has been

retained along one lateral edge.

(b) absent - no definable blade backinq present.

r" This anci the followí.ng category replace Binfor:<l rs "form of
lateral edge" cl.assificatÍon.
2" Binforcl's "basal preparation" category has been onitted..
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Þ-igure 20 - Bl-ade backinq

Figure 2L - Use/tertiarg cltipping
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vix) notchìng

(a) present - the lateral edge has been delìberate'ly

modified by the inclusion of one or more regu'larly

chipped nicks in the most proximaì one-half (of

bifaces) or in the distal portiorr of the body element

( of scrapers).

(b) absent - the lateral edge lacks any interruption of

a deliberate nature (applies to bjfaces and scrapers).

vx) use/tert'iary chipping lrisure ztf (appl'ies to scrapers).

(a) present - steep shallow fracture scars 'lacking

distinct definitjon, díminutive ovate scars, or

a smoothing of scar ridges present on edge(s)"

(b) absent - above ev'idences of use are lacking.

vxi ) flake type2 (appl ies to scrapers).

(a) tabular [r'isure 22al - a thick, plate-like flake

lacking a dorsa'l ridge.

(b) decortication lrisure zzaf - a primary-flaking

reject with cortex adhering to part or aìl of the

outer surface (Wnite I 963:5) .

1" Presence and absence of blade use \üear rvere eliminated from
the projectile point scheme since these artifacts generally may be
considered free from such modification. It was climinated from the
biface attribute líst for the converse reason.
2" Flake shape is deter:mined by considcring the orientation
of the lateral edges to the longitudinal axis of the flalce. Point of
refererrce is the striking or proxi,mal end (White 1963:B).
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(c) expanding lîisure 22cl - a flake whose lateral

marg'ins expand djsta'l'ly away fronl the longitud'inal

axis.

(d) obscured - flake type has been rendered unidentifiable

by subsequent working.

e) Metrical attríbutesl [see r'tgure 23 - 29, ìnclusive]

i) widths lrisure ztl
(a) base width - this measurement is taken between

Èhe two defining points for the base (applies to

points and bifaces).

(b) neck width2 - this measurement is taken between the

two symmetricaliy opposìng medial points of the haft

element closest to the longitudinal axis of the spec'iment.

In cases where medial points are not present, this

measurement is not appl icable (app'l ies to points).

(c) tang width* - th'is measurement is taken at right

ang'l es to the 'l 
ong i tudi nal axì s m'idway down the tang .

In cases where specimens are untanged, th'is measurement

r" Unless othen¿ise stated, all metrical attributes are
measured to the nearest mÍllimeter by means of calipers. Those point
attributes which deviate from Binford's scheme are marlced wíth an
asterisk.
2. Note: this definition is identical to Binfordts "tang
width" measurement, whicl-r is conceíved of solnewhat dif ferently in thís
study.
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does not apply (applies to poìnts).

(d) prox'ima'l wjdth of blade - thjs measurement is taken

between the two proximaì definjng poìnts of the blade

(appl ies to po.int or the "body" of scraper data only).

In some instances, thjs measurement may correspond to

basal width (applies to points).

(e) distal width - this measurentent is taken between the

two distal defining points of the blade (of bifaces)

or body (of scrap .r.s).

(f) wjdth at blade mjdpoint - thjs measurement is

taken at right angles to the longitudinal axis of the

specimen at a point midway between the proxíma1 and

distal defining po'ints of the blade (appl'ies to bifaces).

(g) maximum width - this measurement may be concur-

rent with any of the above. If the axis of max.imum

width (at rí ght angì es to the I ong'itud-inal axi s )

is not located at any of the above widths,.it will be

measured.

(h) notch width* - this measurement is taken betu¡een the

proxima'l and djstal points of juncture for each sjde

of the haft element. Left is dìstìnguished from rìght

by takìng measurements from the face opposite the

lettered catalogue nurnber, usually placed on the smoothest

side (Benfer 1967:721). In cases vlhere there are not
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two po'ints of interruptjon in the projected synrmetry

of the prox'ima'l segment of the pro jecti 1 e po.int, thi s

measurement does not app'ly (appljes to points).

ii) lengths lrisure zal

(a) notch length* - this measurement is taken from a

point midway between the proxíma1 medjal and djstal

medial poìnts.of each haft element to the midpojnt

of a line constructed between the proximal and distal

po'ints of juncture of the same element. Left is
distingu'ished from right as per notch wjdth. Not

applicable in cases where there are not two points

of interruption in the projected symmetry of the proximal

segment of the project'i1e (applies to points).

(b) axjal length - this measurement is taken on the longi-

tud'inal axis of the specimen befween the proxímal and

di stal extremi ties .

(c) tang length* - this measurement is taken on the ìong.i-

gudina'l axis of the specimen. It is macie between

the poìnt where the longitudinaì axis crosses the most

proxima'ì transverse edge of the specimen and a constructed

line between the two most proximal po'ints of the blade

element (applies to po'ints).

(d) blade ìength* - this measurement is taken on the

longitudinal axis of the specjmen. It .is made between
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the distal point of juncture of the lateral edges

or from a point midway between the djsta'l poìnts

of the lateral edges, as the case may be, and the point

where the longitudìnaì axis crosses a ljne constructed

between the two proximal points of juncture of the

blade element (applies to points and bifaces).

(e) base length - this measurement 'is taken on the

l ongi tudi nal axi s of the specimen . It i s made

between the point. where the I ongi tud'ina'l axi s crosses

the most proxr'mal transverse edge of the specimen and

a constructed I ine between the two most proximal

points of the blade element (applies to bifaces).

(f) distance of po'int of maximum wjdth from working

face - measured aìong the longitudìna'l axis of the

specimen from the most distal point to the axjs of

maximum wi dth (appl i es to scrapers ) .

iii ) thicknesses lFiqure zs)

(a) maximum thickness - taken at point of maximum thickness.

(b) front thickness - taken at the thjckest point of

working edge, generaì1y where the front and body elements

meet. Often concurrent wjth maxinlum th'ickness (appl jes

to scrapers ) .
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Figure 24 - Lengths
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iv) ang'les

(a) index of the ang'le of basal orientation lrisure 26f -
this is a measurement devised by Binford (1963:219-

220) to determine the orientation of the base wjth

respect to the ìongitudinal axis of a specimen:

i = (dìstance - 
basal-width 1 ¿ =-t'0- 12 t \ lenqth t

where

distance = the distance of the distal end of the longì-

tudinal axis of a specimen from a vertical arm when

the specimen is aligned paralle'l and adjacent to the

vertical arm so that the base of the specimen abuts

a horizontal intersecting the vertical at r.ight

ang'les. The specimen is always aì igned to obtain

the maximum possible distance from the vertical

arm.

basal width = the measurement between the two defining

points of the base.

'length = the nleasurement of the longitudinal axjs

of the spec'imen between the prox'ima1 and distal

extremì ti es "

It js necessary to correct by díviding a standard

(4.0) by the observed length because of a pos jt.ive

correlation between the length of a specimen and the

distance away from the arm of a right ang'le regardless
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I-igure 26 - AngLe of basaL orientation
measutement)

vertical- arm
horizontal- arm (meets A at right angJes)
Jongitudinal- axis (paratleJ to A) of specimen
distance of Tongitudinaf axis from verticaL arm

( initiaf
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D
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of the angìe of basal orjentatjon. Once the index

has been calculated, the angle of basar orientation may

be determìned by reference to Table I (applies to

Table I . - Indexes of the ang'le of basal orientat.ion

obse rved 'i ndex

.000 - .06

.065 - .13
"135 - .tB
.185 - "25
.255 - .32
.325 - .39
.395 - .46
.465 - .53
" 535 - .61
.615 - "69
.695 - .76
.7 6s - .84
.845 - "92
.925 - "99
.995 - I .07

1.075 - l.l5

angìe indicated

9lo
92e
930
94"
95"
960
97"
gg"
ggo

I 00"
l0l "
10?"
I 030
I 04"
I 05"
I 06"

-, antr. of .*r--"t-"-
base, or tip) lrisure 27f - this measurement may

be taken by al'igning the specìmen against a protractor-

l ike gauge so that one of the (spec-if ied) margins .is

placed a'long the zero degree line. The correspondìng

margin 'is then read fronl the gauge to determine ang'le

of convergence/dìvergence. (Is not applicable as a

measure of basal convergence against stra-ight-based

specimens ) .
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(c) angle of notchjng* firisure 2s) - this 'is the measurement

of the orjentation of notching wìth respect to the

longitudjnal axis of the projectì'le. It js taken

by aligning the long'itud'ina1 axis of the specimen

over the zero degree l'ine of a protractor-l'ike gauge

and then project'ing the chord outwards from midway

between the proximal medial and d'istal medial points

and the proxima'l and distal points of juncture of the

haft element. By aìigning the chord with the best

approximation present on the gauge, the angle of one

notch may be determined. This measurement 'is then

repeated for the other haft element. The results of

these measurefir,3nts were summed since it was considered

preferab'le to work with a single attribute given the

number of variables requiring simu'ltaneous ana'lysìs

in this study. In cases where on'ly one notch is present,

a s'ingle such measurement is made (applies to points).

(d) angle of urorking edge lrisure zø] - thìs is a measure

of the steepness o'F retouch of the front element. It
is made by af ignìng the d'istal end of the scraper

laterally a'long the zero degree line of a protractor-

ì'ike gauge so that the most distal transverse element

butts against the 90 degree chord. A straìghtedge

is then applìed to the front element and the chord



Fiqure 29 - Measuring angJe of vtorking edge

A angJe of the working edge
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whìch'it best approximates indjcates the requìred

ang1e. Care must be taken to hold the scraper wÍth

the axis of vridth at right angles to the zero degree

chord of the gauge while the measurement is be'ing

taken (appl 'ies to scrapers) ,

ATTRTBUTE LÏSTS

The appìicational sequence of the above-detailed attributes

to each artifact class is outlined below. Actual values and measurements

for each artifact in each of the respective categories may be found

in Appendices I'bo III.

a) projectile poìnts

i ) bl ade outl i ne

- triangul ar

- excurvate

- ovate

i i ) bl ade transverse secti on

- biconvex

- plano-convex

- convexo-triangul ar

- bi pl ano

- concavo-triangular
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i i 'i ) po j nt 1 ongi tudi nal sect'ion

- p'lano-convex

- bi convex

- bi p'lano

- concavo-c0nvex

iv) bl ade symmetry

- symmetrical

- assymetrical

v) sjze of primary chippìng scars occurring on

bl ade

- massive

- d'imi nutive

- obscured

vi) depth of prìmary chìppjng scars occurring on

bl ade

- deep

- flat
v'iì ) placement of primary ch'ipping scars on blade

- b'if ac i al

- unifacial

v'iì i ) pì acement of secondary chi pp'ing scars on bl ade

- bifacial

- uni facial
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jx) pattern of occurrence of secondary chipping

scars on bl ade

- conti nuous

- d'i sconti nuous

x) confjguration of lateral edge of blade

- even

.- i rregu'lar'

xi ) treatment of 'lateral edge of blade

.- serrated

-- plain

xi'i ) bl ade reworki ng

- present

- absent

xiìi) base outlìne

- straìght

_ CONVEX

- concave

xi v ) ba sa I arti cul atj on

- obì ique

- sp'layed

xv) basal treatment

- ground

- chipped
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xv'i) shape of basal edge

- even

- ì megu'ìar

xviì) placement of primary retouch on base

- bifacial

- unìfacial

xviii) basa'ì secondary retouch

- present

- absent

xi x) basal rework'ing

- present

- absent

xx) haft juncture

- I ateral -l ateral

- I ateral -basal

- absent

xx'i ) shoulder barb'ing

- barbed

- nonbarbed

- absent

xxi 'i ) shoul der outl i ne

- straìght

- concave

- convex
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xxiv)

xxv )

xxvi )
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tang outl 'ine

- expand'ing

- contracti ng

- paral ì eì -expandi ng

- bjexpandìng

- contracti ng-expandi ng

- absent

tang juncture

- I ateral -basal

- i ateral -lateral

* absent

poìnt of maximum thickness,

- prox'imal

- medial

- distal

poìnt of maximum thickness,

- medial

- I ateral

ì engthlw'idth rati o

width of base

wìdth of neck

wl'dth of tang

proximal w'idth

'longitudìnal dimension

lateral dimension

xxvi i )

xxviii)

xxix)

xxx )

xxxì )
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xxx'ii ) point of maxjmum wjdth

xxxiii) notch width

xxxi v ) notch 'l ength

xxxv) axial length

xxxvi ) tang length

xxxvi ì ) bl ade 'length

xxxvìii) maximum thjckness

xxxix) index of the angie of basal orientation

xl ) ang'le of notching

xl i ) angle of convergence of s'ides

xlii) angle of conv,,rgence of tip

i ) blade outl'ine

- I unate

rectangul ar

ovate

- crescentic

i 'i ) bl ade symmetry

- symmetrical

- asymmetrical

iii) djstal juncture

- present

- absent

iv) size of primary

- nassive

of I atera'ì edges

ch'i ppi ng scars occ uri ng on bl ade
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- dimi nutive

- obscured

depth of primary ch'ipping scars occurrìng

bl ade

- deep

- flat

on

vj) paìcement of secondary chìppìng scars on blade

- bifacial

- unÍfac'ial

v'ii) pattern of occurrence of secondary chipping

scars on bl ade

- conti nuous

- di sconti nuous

vi i 'i ) conf i gura'bì on of

- even

lateral edqe of blade

- i rregu'lar

i x ) bl ade rework'ing

- present

- absent

x ) bl ade use or terti ary f 'l aki ng

- present

- absent

xi ) blade backing

- present

- absent



-63..

xii ) blade notching

- present

- absent

xii'i ) base outline

- straight

- convex

- concave

xiv) basal symmetry

- transverse

- oblìque

xv) basal articulation
r^"*^-- (luuLc

- obtuse

xvi ) shape of basal edge

- even

xvi'i)

XVI;I'I J

- 
'irregul ar

placement of primary retouch on base

- bifacial

- unifac'ial

basal secondary retouch

- presenl

- absent



xxii)

xxiii)
xxiv)

xxv )

xxvi )

xxvi i )

xxvi'i'i )

xxix)

xxx )

xxxi )

xxxi.i )

xxxìii)

end scrapers
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xix) basal relorking

- present

- absent

xx) point of maximum thjckness, longitudinal dimension

xxi )

- proximal

- medial

- di stal

po'int of maximum thickness, lateral dimension

- medial

- lateral

ì ength/width ratjo

wídth of base

distal width

width at midpo'int of blade

point of maximum width

axial 1 ength

blade length

base length

maximum thickness

'index of the ang'le of basal orientat'ion

angle of convergence of sides

ang'le of convergence of base

c)

i ) front contour

- round
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- med'ium

- shal I ow

- straight

ii) frontal orientation

- transverse

- obf ique

iii) front symmetry

- symmetrical

- asymmetrical

iv) sc.raper'longitudinal section

- p'lano-tri angul ar

- b'iconvex

.- convexo-trianguìar

- concavo-trìangul ar

- concavo-convex

- pl ano-convex

v) body symmetry

- symmetrjcal

- asymmetrical

vi ) s'ize of pr.imary chi ppi ng

- massive

- diminutive

- obscured

scars occurring on body
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vij) depth of primary chìpping scars occurrìng on body

- deeP

- flat
vi i i ) pl acement of prìmary chi pp'ing scars on body

- bifacial

- unifacial

ix) secondary chipping scars on body

- present

- absent

x) body use or tertjary flaking

- present

- absent

xi ) body reworkr'ng

- present

- absent

xi'i) body notch'ing

- present

- absent

x'iii) configurat'ion of

- even

- 
'irregu'lar

xiv) basal outline

- straì ght

lateral edge of body
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- convex

- concave

- bivectoral

- trivectoral

- tetrameral

xv) basal symmetry

- transverse

- ob1 ique

xvi ) configurat'ion of basal edge

- even

- i rregu'lar
..\xv'ii/ basal placement of primary retouch

- bifacìal

- unifacial

xviii) basaì secondary retouch

present

- absent

x'ix) basaj rework'ing

- present

- absent

xx ) scraper outl i ne

pyrì form

para'lleì sjded
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xxj )

* trapezo'idal

- semi -di scoidal

point of max'imum thickness, longitudinal

di mens i on

: proxÍmal

- di stal

point of maximum thickness, lateral dimension

- medial

- lateral

flake type

- tabul ar

- expanding

- decorticatÌon

* obscured

ì ength/w'idth rati o

di stal v¡i dth

prox'ima1 vri dth

max'imum u¡idth

distance of maximum wjdth from working face

axi al 1 ength

maximum thickness

front thickness

angle of rvork'ing edge

angìe of divergence of sides

xxii)

xx]1'r J

xxiv)

xxv )

xxvi )

xxviii)

xxvìii)

xxix)

xxx )

xxxi )

xxx'i)

xxxìii)



CHAPTER IV

NUMERICAL CLASSIFICATION

ÏNTRODUCTTON

Aìthough several quantitative techn'iques are we'll suited

for application to prob'ìems of archaologica'l classification in that

they permjt simujtaneous examination of several variables, cluster,

proximity, and factor analyses have been most commonly uti'lized'in

this connection to date. These have been employed either on an jndi-

vidual basis or in various combination pairs involving other than

clustering and factoring. The fact that these techniques hold in

common a numerical basis, however, does not necessari'ly imp]y that

comparable c'lassifications will be produced by each method, even when

app'lied to identical data and attribute sets. The aims of thjs chapter,

thereforeD are twofold: to compare the resultant typolog'ies of average-

I i nk cl uster and pri nci pa'l component ana'lyses , ut j I i zì ng a'ì 
'l three

categories of art'ifacts and their respective continuous variables; and

to prepare the way for a comparison of the two specific techniques

employed following additional average-1ink cluster anaìysìs involving

both discrete variablesl alone and in combination with continuous

attri butes.

1. A contlnuous varlable ís one wirich can assume anv value
wlthin a certain range, rvhlle a discrete variable Ís one which can
only as.sume isorated values (Iforoney L970:44-46). rn thls sËudy, con-
tlnuous variables are equated wlth metrlcal attributes, and dl-screte
varlables rvlth morphological, geometrlcal, and technical attríbutes
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These two nlultìvariate quantjtatjve techniques are based

upon measures of variable assocjat'ion and signifìcance which have

been arranged .in matrices of simjlarity coefficients. The pearson

Product-Moment Correlatjon Coefficient forms the basis for the testing

of all contjnuous variables. values for each artifact category may

be fcund in Table I, Append'ices IV to Vi. Ch'i-square, with yate's

correction appìied to all two by tr,ro tables; contingency coeffjcient;

and cramer's v, with a calculation of phi for al1 two by two tab'les,

form the necessary substructure for the testing of discrete variables.

Chi-square values may be four:d in Table II, Appendices IV to VI"

DESCRTPTTON AND EXPTANATION

OF GROUPTNG TECHNTQUES

CLuster Analgsis

Cluster analysis is a general term covering a varìety of

numerical techniques designed to sort s'ingle units into groups on

the basjs of high sim'ilarity coefficients (sokai and sneath 1963:

l78). The major liml'tation of these techniques ìs their tendency

to find discrete clusters even when they are not present in the data

analyzed: the total standard'ized variance of a unit - 'its communal ity

- is assumed to be 1.0 and is always pìaced in either one cluster or
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another (Hodson, Sneath and Doran 1966:322; Corvgi'ìl l968:369) . Four

of these techniques are discussed below.

El ementary Cì usterì ng

Thjs is a simp'le, a'lthough somewhat unsatisfactory method

of clusterjng described by Sokal and sneath (1903:179-lB0). It in-

volves an arbitrary selection of a cut-off point on the scale of

similarity coefficjents. All coefficients above this point are linked

to yield clusters. Obviousìy, the selection of a very high coefficient

would yie]d a mjnimal number of small clusters, while the'lowering

of this point to any appreciable degree would result in large, over-
'lappi ng groups.

Single L'inkage Clustering

This technique clusters those units most. related, succes-

sively iowering the level of admission by steps of equal magnitude,

and gradua'lìy accepting more members into a cluster untjl the lowest

acceptabìe adnrission level is reached (Sokal and sneath l963:lB0)"

Important aspects of sjngle ììnkage are that a sìng'le bond with one

member of a cluster is suffjcjent to affect juncture, and clusters

are joined if any pair of units (one in each of two clusters) are related

at the level of admission (Sokal and Sneath 1963:lB0; Cowgill l968:370).
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Complete Linkage Cl ustering

This method corresponds closely to that of singìe lìnkage,

except that for admjssion at a gìven level a unit must have relat'ions

at that criterion level or above with every other member of the

cluster (Soka1 and Sneath I 963:lBl ) .

Average L'inkage Clustering

Average-link clusterjng first groups those units most

related, bas'ing subsequent admissions of any individual into a

cluster on the average of the simjjarjties of that individual wjth

other cluster members (Sokaì and sneath 1963:l82). in the variable-

group method, a prospect'ive group member is admitted only ìf the arith-

met'ic mean of its similarity coefficients with existing cluster

units ìs higher than any remainìng coefficient ìn the matrix (Cowgì11

l968:370). Obv'ious'ly, as the cluster increases in size and more distant

un'its are considered as prospect'ive members, the value of average

sl'milarity is reduced. when any one unit lowers the average group

similarity by more than a predetermined value (generaì1y set at .03

or.05), it should not be included in that cluster. (Sokal and sneath

1963:l82; Hodson, Sneath and Doran 1966:312-31 3, 3ZZ). In the pa.ir-

group method, â Sing'ìe unit (a'lways that with the highest similarìty

value) jolns its cluster at any one tjme, and a new similarity matrjx
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of all clusters with each other and wjth single stems is necal-

culated prior to further groupìng (sot<al and Sneath 1963:l83).

0f those satisfactory clusterìng methods ava'irabre,

Hodson, sneath, and Doran (1966) establ ished that average-i ink is
most in accord w'ith archaeoìogìca'l data. 'rherefore, average-l ink

clustering rvas the techn'ique emp'royed in this study. Limitat-ions of
computational equ'ipment and programming necessitated the choice of
pair-8roup over variabìe-group procedure; however, this is of litile
consequence as it'is known that the two alternatives produce closely
comparabl e results (Sokaì and Sneath I 963 : I 9l ) .

In application of the pair-group method, variables

were left unweighted, that is to say no pr.ioritjes were inten-

tÍonally assigned, since weightìng ìs at best a complex and poorìy

understood matter. Furthermore, the computation of sim-ilarity
coefficíents among clusters on an unweighted basis.is apparently

the most accurate means of condensr'ng the original coeff-icients

(Sotcal and Sneath 1963 : I 9l ) .

The specific programme util'ized was devised by J. Rubin

and H. P. Friednran (i967 ) to partítion those units detracting

from group structuref into a "residue set,', a tactic desjqned to

rc Group strllcture is expr:essecl by average between-group silnil-arítíes and objcct-group simil-arities (Rubin ancl r¡riedman 1967 zl2).
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prevent development of overlapping groups. Thjs 'in turn permìts an

estimatjon of the "best" possible grouping. "BeSt" is used here 'in

the sense that a chosen preference relation, here a geometric measure

of intra-group cohesion relying upon similarity coefficjents, 'indì-

cates that one part'ition of units has atta'ined a higher value than

any other grouping of the same obiects (nuUin and Frjedman 1967:

54, 75)" "BeSt" is thêrefore an evaluatjon of group structure' and

does not necessarily imply "opt'ima'l ", since there js no guarantee of

ever reaching thìs po'int and it is doubtfuj that jt would be recog-

nized if it were achieved.

Factor Analqsis

Like clustering,'factor analysis forms groups of data

on the basis of h'igh sìmììa¡ity coefficients. Unlike clustering,

which can be applied to most types of simiiarìty coeffjcient matrices,

factoring genera'lly requires a matrix of product-moment correlation

coefficìents (Sokal and Sneath 
.l963:182; N'ie, Bent and Hull 1970:210).

Furthermore, factor analysis assumes communalities of less than 1.0,

partìtioning variance among several factors (Sokal and Sneath 1963:'|96).

A factor may be defined as "the best linear summary of variance

left in the data, accountjng for the most residual variance as the

effect of each component is removed" (Nje, Bent and HulI I970:2.|I).
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In this way, factoring may be consjdered a method for the exploratìon

of possible data reduction, sìnce it describes complex interrela-

tionsh'ips in terms of the smallest number of factors present (Sokal

and Sneath 1963:194). Generally speaking, in the process of factoring,

a un'it ìs p'laced in that group corresponding to the factor to which jt is

most close'ly related (Benfer 1967:721; Tugby 1965:14). The correlation

between this unìt and the group into which it ìs placed'is expressed

by factor loadings, the square noots of the percentages of variance

accounted for by each factor shown on a scale from -1.0 to +1.0

(Sokal and Sneath 1963:194; Binford and Binford 1966:245). The higher

' the factor loading, the more that factor accounts for variance. These

factor patterns may be simplified, and thereby rendered more meaningful,

by rotation to a simp'le structure. The two methods of factor analysis

most commonly practiced (as described by Nie, Bent and Hull 1970:209-

212) are outlined below.

Princi pal -Component Analysis

Following the generation of a suitable correlation matrix,

data-reduction possìbilities are examined by construct'ing a new

set of varjables or principal components based on similarity coeffjcients
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and defined as exact nlathematical transformatjons of the orìginaì data.l

consequently, no parti cul ar assumpt'ions concern'ing the under]yi ng

structure of the variables are required. In thjs technique, components

are extracted'in such a way that one is ìndependent from the other, that.is,
orthogona'1. The part'icular combination of variables accountjng for
more of the varjance in tile data as a whole than any other comb'ination

of variables may be viewed as the fírst principa'l component; the second

component as the linear combination of variables accounting for the

most residual variance in the data after the effect of the first com-

ponent is removed, etc. (Nje, Bent and Hull 1970:Zl0)"

Since each component is defined as the best linear summary

of variance left in the data after the previous components are elimin-

ated, the first components may explain most of the variance present in

the data.

Class'i cal -Factor Analysi s

After the generation of a suitable correlat'ion matrjx in

which the main djagonals have been repiaced w'ith communaìity estimates,

data-reduction possibjlities are examjned by constructing a new set

of inferred orthogonaì variables or "factors,,, based on sjmilarity
coefficients" These factors are inferred in the sense that the investiqator

Ir o Ones are placed ín the diagonal of the original correlation
coef f icient matri-x.
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assumes that each variable is influenced by a series of determ'inants,

some of which are shared by other variables in the set and are therefore

termed conimon, and some of rvhjch are idiosyncratic, or unique. under

thjs assumpt'ion, it fo]lows that the un'ique part of any variable

does not contribute to relationships among variab'les, and observed

comelatíons must be the result of the interconnected variables

sharing common determinants (factors)" The investigator must therefore

have confidence that assumed factors will not only account for all
the observed relations in the data, but will also be smaller in number

than the number of variables.

Rotation of Factors into Terminal Factors

There are many statistically equivalent ways of def in'ing

the underlying properties of a given set of data. For this reason,

no singie factor structure can be said to be uniquee nor can there

be a generally accepted "best" solution as far as the configuration

of such structure is concerned" Some solutions, however, ffiây prove

to be more concise and informative than others. For this reason, it is

left to the investigator to chose that nethod of transform'ing one

factor solution into another which will generate a simplified end

product sat'isfy'ing both theoretical and pract'ica1 needs. Basically,

transformatjon involves the rotation of coordinate axes from one system

to another. Tr,''o bas jc rotational methods may be empl oyed: orthogonal

and oblìque, In the case of the former, factors are independent from



-79 -

assumes that each variable is influenced by a serjes of determinants,

some of which are shared by other variables jn the set and are therefore

termed common, and some of which are idìosyncratjc, or unique. under

th'is assumption, it follows that the unique part of any variable

does not contribute to relationshjps among variables, and observed

correlations must be the result of the interconnected variables

sharjng common determinants (factors). The investigator must therefore

have confidence that assumed factors will not onìy account for all
the observed relations jn the data, but will also be smaller in number

than the number of variables.

Rotation of Factors into Term'inal Factors

There are many statistìcal1y equivalent ways of defining

theunderly'ing propert'ies of a given set of data. For this reason,

no sing'le factor structure can be said to be uníque, nor can there

be a generaììy accepted "best" solution as far as the configuratìon

of such structure is concerned. some solutions, however, ffidy prove

to be more concise and informative than others. For this reason, jt is
left to the jnvestjgator to chose that method of transforming one

factor solutjon jnto another which will generate a simp'ljfjed end

product satisfying both theoret'ical and practical needs. Basìcaììy,

transformation jnvolves the rotation of coordinate axes from one sysrem

to another. Two basjc rotatjonal methods may be empìoyed: orthogonal

and oblique. In the case of the former, factors are independent from
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each other (uncorrelated), while in that of the latter, they may be

correlated (soral and sneath 1963:1965; Nie, Bent and Hull lg70:z1z) 
"

Q and R Modes of Factor Analysis

l,lhen factor ana'lys i s 'i s app'l i ed to a correr ati on matri x

of un'its, it is known as Q-mode analysis, wh'ile the more commonly

utilized variety based upon correlations between variables is known as

R-mode anaìysìs. Q-mode analysis is the technique emp'loyed here.

since princ'ipa'l-component ana'lysis does not require that

any assumptions be made regard'ing the general structure of varìab'les,

this factorìng technique was considered the most suitable for grouping

the data at hand. Simp]e structure tvas achieved through varjmax

orthogonal rotation, the most wideìy used of all transformational processes,

which served to s'imp'lify the columns of the factor matrix (Nìe, Bent

and Hull 19701224). Nie, Bent and Hull 'S srarjsricat- packase ror the

sociaL sciences (version 3.00) was the programrne ut'iljzed to compute

all statistics of association as urell as the various factor groupings.

AVERAGE-LTNK CLUSTER AND

PRTNCT PAL_COMPONENT TYPOLOG IE S

Þrnia¡l-i 1a Dai^+! LvJçvcttç rvtlltiS

The average-1 ì nk cl uster anal ys j s of

continuous attrjbutes generated three groupings,

projectile point

each of which has
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been des'ignated as a type, and a small res'idue set (a generalized

convenience group'ing of a1'l objects which detract from group structure) .

Type 1 i s composed of rel ati ve'ly 'large, th j ck, sì de-notched poi nts ,

in contrast to fype 2 which is, for the most part, a group'ing of small

side-or corner-notched points. Type 3 consists entirely of unnotched

projecti'le points. Table 2 presents a resumá of these types, all of

which are illustrated in Appendix XVI, Plates I and 2.

A simiìar analysis of discrete attributes produced a

single artifact group compoied of notched and tanged unnotched points

and a large residue set containing many poìnts lacking both tangs

and notches. Type 1 is outlined below in Table 3, and represented

ìn Appendix XVI, Plate 3.

The final cl uster ana'lysis of projectile po'ints was run

on a combination of continuous and discrete variables. Prior to this

analys'is, computational I imitations necessitated that continuous

data be rendered discrete. This was accomplished by means of a tri-
partate division of each continuous attribute so that one standard de-

viat'ion either side of the mean constituted one state, and anything above

or below it additional states.
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PROJTCTILE POINT CLUSTTR TYPES, CONTINUOUS ATTRIBUTES

Maximum width
Maximum thickness

Attri bute

Axi al 'length

Tang ì ength

Neck width

Proximal width

Base width

Width at m'id tang

Bìade length
Lg ¡ L

| ^f+

r\ryrrL

notch depth

Type 'l

notch width.
notch depth

Right notch width

Angle of notching

Angle convergence

Angì e convergence

2.0-2.6 cm.

0"3-0.7
2.3-3.7
l.l-t.4

i.2-1.8

1.9-2.5
'l o-2 Ã

2.0-2.6

1 .2-2.3
0.2-0. 3

0.4-0.7
0 . 3-0.4

u.+-u.o
.'.,

I 65-l 90'

¿U-OU

60-l 00

Total number of artifacts per type....,

Type 2

I .0-] .9 cm.

0 .2-0. 5

'1.0-4.7

0.6-0"9

0.7 -1 .2

0.7-'t.7
0.9-l.B
1.0-1.8

0.4-3 .9
0. I -0.3
0.2-0.7
0.1 -0 .4

0.2-0.8

I 55-208'

1 0-l 0B'

20-1 0B

of sides

Type 3

.l.2-3.8 
cm.

0.2-0.9
1 .5-7 .2

t.¿-¿.5
or abs.

t.J
or abs.

t.¿-J.ö

u. Õ-J. ¿+

or abs.

1 .0-5.2
abs ent

absent

0.1
or abs.

0.4
or abs.

or abs.

| 5-4U

25-85

t07

I

I

.Ì, t
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PROJECTiLE POINT CLUSTER TYPE" DISCRETE ATTRIBUTESI

Point maximum

Point maximum

Length/rvidth ratio
Bì ade symmetry

Attri bute

Pattern s

Conf i gu ra

Trea tment

Blade out

longitud'inal thickness

lateral thi ckness

econdary ch'Ípping

ton of basa'l edge

Depth of primary ch'ipping, blade

Presence of shoulder

of basal edge

Tang form

I ì Nô

Articulation of tang

Articulation of haft

Total number of artifacts 'in type

1. For descrlptfve purposes, only those atËrÍbutes lndfcatlve of
intergroup differences are presented.

Type 'i

prlmar11y nedlal
primarily mediai

primarily less than l:2
primarily synmetrical
primari 1y continuous

primarily even

some ground, most chipped

tri angu'l ar or ovate

deep or fl at
primarily. shouldered

b'i expandÍ ng or paral ì eì -expandi ng

primari 1y I ateraì -l ateral
primari'ly I ateral -basal

¡JO

I

t\)
¡
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Two groupings and a small residue set were generated.

The fjrst of these groupìngs, designated rype'r, is composed of

unnotched, untanged projecti'le poìnts, while the second, or Type

2" contains relatively small side-or corner-notched tanged points.

Both types exh'ibit triangular, ovate, or excurvate blade forms.

A brief description of these may be found below in Table 4. They are

illustrated in Appendix XVI, Piates 4 and 5.

A principa'l-component ana'lysis of the points generated

four components accounting for slighily over eighty percent of

a'llr variance present in the input data. Thjs varíance may be considered

comp'lex, that is" in every instance, total variance is differen-

tiaily parcelled among a1'l four components. This complex nature

necessjtates scriewhat arbitrary groupings in that the highest loading

of an artjfact is the only one considered in the classifícatory process"

Furthermore, on]y those artifacts loading h'ighìy on a given component

are considered diagnostic of that component for puiposes of grouping.

The crjterion level for component types is arbjtrary: that each

component be represented, it is necessary to establish this pojnt

at .lB. Artifacts whose loadings fa'il below this level are placed

in a residue set"

The resultant four types are presented in Table 5. These

types are illustrated in Appendìx XVI, plates 6 and 7. Type I is
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PROJECTILI POINT CLUSTER
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TYPES, ALL ATTRIBIjTESl

Attrl bute Type I Type 2

ilaximum width. .

Haximum thickness.
Axiaì ìength.
Tåññ ì ên^fh

Neck vridth.

Proxi rnal vri dth . .

Base width.
width at mid tang.
Blade length.
Left notch depth..
Left notch width'..
Right notch depth..
Right notch width..
Angìe of notching.

Angle of convergence of sides.
Angle of convergence of tip.
Blade outline.

Transverse sectìon.,.....

1.2-3.8 cm.

0 .2-0. 9

1 .5-7 .2

0.0-2.3
absent
'| .2-3.8
0.8-3.4
0 .0-3 .5

1 .0-5 .2
absent

absent

a bsent

abs ent

absent

I 5-40"

25-85

ovate, some triangu-
lar and excurvate
plano-convex, con-
vexo-tri angu I ar ,
pì ano-tri angul ar,
bi pi ano

1.0-1.9 cm.

0 .2-0.6
1.0-4.7
0.6-ì.4
0.5-t.3
0.7 -1 .9

0.7-t.8
0.6-2.0
0.4-3.9
0..|-0.5
0.2-0.8
0.t -0.4
0.2-0.8
I 55-208.

I 0-l 08

20-t 08

ovate or triangular,
some excurvate

bitrianguìar, biconvex,
plano-convex, convexo-
trianguìar, piano-
trianguìar, biplano,
concavo-tri angul a r
present, some absent

even, few irregular
spìayed and oblique
present

biexpanding, paral lel -
expanding, contracting,
expandlng-contracti ng

Blade reworking...".. .... ". present
Configuration'basal edge.

Articulation of base. .: ... . ., . . ... splayed, few obl ique
Presence of shoulder. ..... absent
Tang form. abserì:. or contrac-

Erng

.Articulation of tang. ..... primariìy absent lateral-lateraì
Articulation of haft. .. . ". prlnnrily lateral- lateral-basal

I a teral

Total number of artifacts per type. 113

For descrfpclve purposes,
lndicatlve of fntergroup dlfferences

only those actrlbutes
are presented.
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PROJECTILE POINT PRINCIPAL-COMPONENT TYPES

ATTR I BUTE

Maximum width
l"laximum thickness.
Axìal iength
Tang ì ength

Neck width

Proximaì width
Base width

Mìd Tang width

Blade'l ength

Left notch depth

Left notch width

Type I

2.1 -3.8 cm

0.5-0 .9

2.8-7 .2
u.Þ-¿.J

I .3- | .¿J

or abs,

¿. u-J .ö

2.0-3.4
2.0-3 .5

2.8-5.2
0.1-0.4
0r aÞs.

U.J-U.þ
or aDS.

0. I -0.4
or abs.

U.J-U.þ
or abs.

I 55-l 94"
or abs.

'15-60

35-85

Rìght notch depth

Right notch wìdth

Angle of notching

Type 2

1.4-2.0 cm"

0.2-0.5
2.0-? "8
0.2-0.7
abs ent

1"4-2.0
1 .4-2.0
absent

1.7-2.4
absent

a bsent

absent

a b sent

absent

'15-45

¿5-15

Angìe of convergence of sides
Angle of convergence of tip

Total number of artifacts
per type

Type 3

t.u-2. ¡ cm.

0.2-0.5

0.7-1.2
u.o-t.+
or abs.

0.6-1.9
0.6-2.0
0.6-2. I

0.4-3.9
0. '¡ -0.3
or abs.

U. J-U.Þ
or aDs,

0.1-0.3
' or aDs.

0.2-0 ,6
or abs.

75-208"
or abs.

1 0-l 08

20-l 08

Type 4

1.3-2.0 cm.

0.2-0.6
¡.ö-J.v

0.7-1.0
0.8-1.3
or abs.

1.2-2.0
1.4-2.0
t.t-t.ö

0.8-2.9
0.1 -0.3
or abs.

0.2-0.5
0r aDs.

0. I -0.3
or aDs.

0.2-0.5
0r abs"

1 68-l 98'
or abs,

¿a-+u

50-80

I

I

t0
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a grouping of six unnotched and side-notched poìnts which, for the

most part, are representative of the most massive points ìn the

samp'le jn that they exhibìt the greatest widths. Type 2'is a cluster

of eight unnotched points whose relative thinness apparently has drawn

them together. In a simjlar vein, Type 3 is a grouping of ten points

which are relative'ly short or'long jn relatjon to their width, and

Type 4 a cluster of five po'ints of relatively great tang length.

Both of these latter two types are composed prìmariry of side-

notched specimens, although a few unnotched points are also present.

Projectile point component loadings and cluster elements

may be found in Appendixes VII and X, respectìve'ly.

Bifaces

An average-link cluster ana'lysís of biface continuous at*

tributes generated three groupings and a smalr residue set. Type

1 is composed of rejativeìy smaì'I, finely-worked, ovate, crescentic,

lunate, and rectangular bjfaces, in contrast to the other two

types, whìch are groupings of relatively large, coarsely-flaked arti-
facts. Type 2 is a cluster of ovate and lunate, and Type 3 of crescentic

and ovate types. Tabie 6, belovr, provides a brief numerical descrjptìon

of the results of thjs clusterjng technique on the cont'inuous varjables.

The types are jllustrated in Appendix XVI, plates B and 9.
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BIFACE'CLUSTER TYPES, CONTINUOUS ATTRIBUTES1

Attri bute

Maximum rvi dth

Maximum th'ickness

Ax'iai l ength

Base v¡i dth . "

Bl ade ì ength

Base I ength

Angle of convergence of sides..

Total number of artifacts Per tYPe

Type I

1 .4-3.2 cn"

0.4-1 .l
â^-ôJ"J-O.ö

0.9-2 .8

2"7-4"6

0 "6-2 "2
8-45'

Type 2

I " For descriptive PurPosest
indicative of intergroup differences

1.4-6.7 cm'

0.4-1.6
3 .3-9 .9

0 "9-2.4
2"7-6"2

0"6-3.8
I 0-730

Type 3

27

4.0-5"7 cm"

0.4-1.2
3 .6-8 .1

2"4-4 "5
2.3-3.9
1 .3-4 "2

25- 50'

only Èhose attrlbutes
are presented.

I

!
I
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Discrete attributes faired to cruster adequately,

generating one ìarge group and a very sma'll residue set. Table

7 gìves the paranreters of this type, which is represented in

Appendi x XVI , Pl ate 'l 0.

The ultimate cluster analysis of biface data was run

on a combination of contjnuous and discrete attributes, after a'11

of these variables had been rendered discrete in a manner identi-
cal to that described for project'i1e points. One grouping and a

large residue set were generated. This grouping, or Type 1, is
composed of re'latìve1y smal'l , fineìy-worked ovate, crescentic,

lunate, and rectangular artifacts. A brief description of rype i
may be found below in Table 8. It is.illustrated jn Appendix xvl,
Plate I I .

The princi pa'l-componr nt analysi s of b'ifaces produced

four components accounting for slightly over eighty-three percent

of all variance present in the input data. As with the analogous

projectile po'int ana'lys'is, the highest loadings of artifacts 'loading

highlv on a given componont were cônsidered cliaonoçt.ic, although the

cri teri on I evel was set a t .20 . Arti facts v;hose I oad'i ngs fe1 I bel or,r

this point were placed in a residue set. The resultant four types

are presented belorq ìn Table 9. These types are illustrated in

Appendix XVI, P'lates l2 and 13.



TABLE 7

BIFACE CLUSTIR TYPE, DISCRETE ATTRIBUTIS

Attribute

Length/width ratio.. "

Presence of notching.

Pl acement of primary

Bl ade outl i ne. . .

Total number of artifacts in type..

retouch, base

1¡o For descrlptlve purposese
indicative of intergroup differences

Type 1

primarily l:1.5-1:2.5
primari ìy absent

primarily bifacial
ovate, crescentic, I unate,

rectanguì ar

onl-y those attribut,es
are presented.

33
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TABLE B

BiFACE CLUSTER TYPE, ALL ATTRIBUTES1

Maximum width

Maximum thickness

Axial length

Base width

Attri bute

Bì ade 'length

Base ìength

Angle of conv

Angìe of basa

Bl ade outl i ne

Sjze of prìmary chìpping scars

Point of maximum lonqitudinal

ergence oT sr0es

Length/vridth ratio..
Arti cul ati on of base

I orientation

Total number of artifacts in tYPe

1.4-3.2 cm.

0.4-l.l
3.3-8.0
0.9-2.8
2.7 -5.6
0 .6-2.4

8-45'
9l -l 07

ovate, crescentic, lunate, rectuangular
di mi nuti ve

proximal, few dìstal
I :l .2-1 :'l .5

primariìy acute

on blade.

thi ckness .

Type 1

I . For descrfptl-ve purposes,
indicatlve of lntergroup dlfferences

oni.y those atËrlbutes
are presented.

¿ó

I



TABLE 9

BIFACE PRIN CIPAL-COMPONENT TYPESl

Maximum width

Attri bute

Maximum thickness
Axiaì length

Base width

Blade Iength

Base length

Angl e of convergence of si des. " .

Total number of artifacts per
type

ïype 'l

3.7.-6 "7 ën. ..
u.¡+- | .o

3 .0-9.9
3.1-4.3
3 .0-6 .2

0.6-3.8
B-730

Type 2

3.7 cm"

t.4

2"1

7.8
'l .5

51"

¡. For descrfptÍve purposeso
indlcatlve of lntergroup dlfferences

Typê 3

3.1 cm.
't"l

5.5

2.5
¿+.J

1.2

85"

Type 4

3 .9 cm"

0.8
4.8

3.9

3.4

1.4

450

only those attributes
are presented.

I

F
¡
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Type'l ìs a groupìng of sjx ovate and crescentjc bjfaces

exhjb'iting the greatest v¡idths in the sample" Type 2 is a single

very thick lunate artifact. Similarly, Type 3 is a sìngìe biface

whìch is re'latively short in relation to its width, and Type 4 a

sing]e biface with relatjvely great basal width. Both of these latter

two types are composed of orrate forms.

Biface component loadings and cluster elements are

presented in Appendixes VIiI and XI, respectively.

End Scrapers

A iarge residue set and eight groupings, each of which

has been designated as a type, were generated by an average-'link

cluster analysis of end scraper contínuous attributes. Type 1 is

composed of small trapezoida] artifacts with shallow front contour

and symmetrical frontal orientation. Type 2 end scrapers are of

medium size, pyriform outline, and shallow to medium front contour.

Frontal orientation is symmetrical" Type 3 js similar to Type 2 with

the exception that both pyrìform and trapezoida'l scraper outlines are

present in the latter grouping. Type 4 exhjb'its consjderable internal

variation: all scrapers are smal'1, but outlines vary from pyriform

and trapezojdal to semj-discoidal, and front contour from round

and medium to shallow. Here, again, fronta'l orientation js symme-

trical . Those artifacts of nedjum sjze, trapezojdal outl ine, shallow
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front corrtour, and symmetrÍca1 frontal orientation have been clus-

tered as Type 5. Thpes 6 and 7 are'identical in that they are com-

posed of small, pyriform scrapers w'ith shallov¡ front contours. They differ

in that members of Type 6 have symmetrìcai frontal orientat'ions,

while those of Type 7 are asymmetrical. The final type ìs a clus-

tering of large parallel-sided scrapers with shallow or straight

front contour and symmetrical frontal orientatjon. Table 10, be1ow,

presents u r.rr*é of these types, a'll of which are illustrated in

Appendix XVI, Plates 14 to 16.

A simjlar analysis of discrete attributes failed to

produce clusters or residue sets, all artifacts being placed'into

one inclusive cluster, although an average-'link cluster analysis of

all variablesu utilizing a procedure 'identical to that prevìous1y

described, generated two groups and a large resÍdue set.

The first of these groups, designated Type l, is composed

of trapezoidaj- and pyríform-shaped scrapers ranging in axial length

from 1.5 to 3.6 centimeters" Longìtudinal section is primarily convi.xo-

trianguiar, a'lthough some other forms do occur. Primary chjpp'ing is,

for the most part, bifacia'l . The second group, Type 2, conta'ins

trapezoìda1 or parailel-sided scrapers, unifacially chipped and large,

rang'ing from 2.4 to 5.5 centimeters in length and j "B to 2.8 in maxi-

munr width. Longitudjnal sectjon is primarily biconvex or concavo-convex"



TABLE ]O

IND SCRAPER CLUSTER TYPES, CONTTNUOUS ATTRIBUTES

Attri bute

Axial 1 ength

Maximum width
Maximum thickness

Front th ickness

Proximai wìdth

Distal width

Distance ooìnt of maximum
width from front
Angle of working edge......
Angl e d i vergence of si des " .

Type l

2.0-3.7 cn.
2.1-2.5

0.5-0.9
LJ-¡.v

47 -87"

¿U-5J

Total nu
per type

Type 2

mber of artifacts

I "7-3..l cm.

1 .7 -2.0
0.4-0.8
0.4-0.7
0.0-'1.8

1 .7 -2.0

u.¿-u.o
35-800

¿U-3U

Type 3

1.9-3.9 cm.

2.2-2"6
0.5-0.7
0^3-0.7

0.0-] "4
2.2-2.6

0.3-1.4
47 -70"
1 s-45

Type 4

'1.6-3.4 cm.

1 .4-2.0
0 "4-0 "8

0 "4-0.7
0.6-.l.2
1.4-2.0

0..¡-1.2
47 -75"

I þ-55

Type 5

1.6-2.9 cm.

2"3-2.8
0.4j0"7
0.4-0"7
¡ "v-¿"¿t
2.4-2"8

0 . 2-0.4
50-70'

I2-15

Type 6

22

2.0-2.8 cm.

t.¿-t.(t

0.4

0.3-0.4
0.0-0.3
1 .2-1 .7

0.2-0.9
37-450

Zþ -J5

Type 7

IJ

t.t-¿.ó cfi"

1.4-t.7
0 "4-0.8
0.2-0.6
0 "4-0.8
1.3-1.7

U. J-U. Y

63-70'

Type I

4"4-5.5 cm.

¿..+-¿.ö

u.u- | .z

u./-u"ö
0.3-2 .0

0.9-2.?

1 .2-2.0
30-83'

U- l3

¡

è
I
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A brief descriptjon of these types 'is presented in Table ll " They are

illustrated in Append'ix XVI, plate .l7.

A principal-compcnent anaìysis of end scrapers generated

four components accounting for s'lightly over eighty percent of all
variance present in the input data. As with prevjous analogous

analyses, the highest loadings of artifacts joading highly on a g.iven

component were considered d'iagnostic, the criterion level being set at

"'lB. The resultant four types are presented in Table 12" These types

are illustrated in Appendjx XVI, plates lB and 19.

Type 1 is a group'ing oi' four scrapers which are relativeiy
short in relation to their width. Those leadirg [.;ositively on the

component exhibit some of the shortest lengths present in the sample.

Type 2 is a cluster of four artifacts of reratively great w.idth.

Likewise, Type 3 is a grouping of three scrapers whose relative

thickness has drawn them together, and Type 4 a cluster of seven arti-
facts similarly based upon front thickness.

End scraper component loadings and cruster elements may

be found 'in Appendixes IX and XI I , respecti ve'ly.



t¡\ÞLE I I

END SCRAPER CLUSTER TYPES, ALL ATTRIBUTES1

Attri bute

Axial length.
l''laximum vridth
Maxìmum thickness
Front thickness
Proximal w'idth.
ut5Lor vJtuL¡r.
Distance po'int of maximum width from

Angìe of working edge......
frnnf

Ang'le of d'ivergence of sides
Basaì reworking
Q¡n¡nan nrrf 'l ì novvr qPçl

Basal outl i ne

Presence of secondary chipping, body.
Fì ake type

Long'i tudi na'l section

Type 1

Pojnt of maximum thickness,'latera'l

'1.5-3.6 cm.
1 .s-2.7
0.4-1 .2
U.J-U./
0.0-2 .3
1.5-2.7

dimension
Frontal ori entat'i on . .
Conf igurat'ion of body
Placement of primary
Length/width ratio

.0.2-0.4

. 47-870

" t¿-oY
. prìmarily present
. trapezoìdal, pyriform

Total number of artjfacts per type..."

Type 2

convex, bivectoral,
trjvectoral, tetrameral
present or absent
expand'ing , some tabul ar
and decortication
primari 1y convexo-trìangu-
lar

lateral or mediai
transverse or oblique
even, some irregular
prìmarìly b'ifacial
l:3 or less

edge

2.4-5.5 cm.
't .8-2.8
0.5-t.2
u.3-u.ö
0.7 -2.0
1.7-2.?

0.2-2.0
30-83 "

U-Jþ
absent
trapezol dal " para'l I e'l -
sided
c0nvex

pre sen t
tabu'l ar, some decorti -
cati on and expand'ing
primarììy bìconvex or
c0ncavo- c0 nvex

'lateral -some rnedi a'l
transverse, some ob'llque
irregular, some even
primari ly un'ifac'ia'l
l:2.5 or less

chipping, body.

1. For descrLpË1ve purposes,
indicative of lntergroup dlfferencee

50

only those attrlbutes
are preEented,

t5

I

o,
t



TABLE 'I2

END SCRAPER PRTNCIPAL-COMPONENT TYPES

Al tKiöutt

Axial 1 ength

Maxìmum v¡idth

Maximum thickness
Front thickness

Proximal width. "

Di stal vridth

Djstance of po'int of maximum
v¡idth from front....

Angle of working edge

Angle of divergence of sides

Type 1

Total number of artifacts
non frrno
t,u I eJ Hu c

1 .6-3.9 cm"

1 "2-2.6
0.4-0.8
0.2-0 . B

0.0-1 .4

1 .2-2.6

0.?-0 .7

35-75 0

1 5-45

Type 2

4.3-5.4 cm.

2.4-2 "7
0"7-1 .2

0.4-0.9
0"0-2"2

1 "7 -2.4

0 "2-2.0
47-900

0-60

Type 3

1"?-3.8 cm.

1 .9-2.5
0.3-0.9

- .3-0.9
0.0-1 .6

1"6-2.4

0.1 -1 .0
33 -75 0

1 5-4s

Â¿f

Type 4

2.2-3.4 cm.

2.0-?.8
0 .3-0. B

0.3-0"8

0.0-2.3
1.9-2.5

0.2-1.6
35-870

1 2-55

4 3

I

!
I



CHAPTER V

TYPE COMPARISONS

CLUSTER. AND FACTOR-DERTVED TYPE COI4PARTSONS

In order to facilitate a comparison of the foregoing

cluster- ani factor-derived types, contingency tables tnrere construc-

ted for each artifact category, shov¡ing cross-tabulated artifact counts

for alì types. These tables limited the number of methods of anaiys'is

which could be compared at any one time to twou therefore six such

cross-tabulatjons were required to complete'ly cover each general

category. Individual cell frequencies for each table thus indicate

on'ly the number of mutually shared artifacts present among the various

types generated by the two specìfic techniques under comparison.

l,fhere possible, a chi-square test of significance was applied to each

tabje to determine overall degree of relationship. By this means,

an objective illustrat'ion of the various typologica'l methodologies

is put forth for each of the three major artifact c'lasses.
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PROJECTILT POINTS

TABLE 13

COI'IPARISON OF PROJICTILT POINT PRINCiPAL_COMPONENT- AND AVERAGE-LiNK
cLUSTER- (corurINuous ATTRIeurr) DERIVED TypES

xz - 4.87 with 6 degrees of freedom

(not significant at .05 level of probability)

Pri nci pal -component Types

1 2 ? 4
Total

1

Ci uster
¿̂

Types

3

4 7 4 4 19

0 I 5 0 6

I 0 0 I

Total Ã 14 I 4 32



TABLE I4

COMPARISON OF PROJECTiLE
AND AVIRAGE-LiNK CLUSTER-

*IUU-

POINT PRINCI PAL-COMPONENT.
(DISCRETT ATTRIBUTT) DERIVED TYPES

Princi pa1 -component Types

234
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TABLE I 5

COMPARISON OF PROJECTILE POINT PRINCiPAL-COMPONENT- AND AVERAGE-LINK
CLUSTER- (ALL ATTRTBUTES) OrnlVrO TypES

y¿ - .49 with 6 degrees of freedom

(not significant at .05 level of probability)

Pri nci pal -component Types
l 2 ? 4 Total

1
I

Cl uster-
2

Types

?

I 0 I 0 2

0 0 a J ll

4 7 1 2 l4

Total f
7 10 Ã ¿l
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TABLE I 6

COMPARISON OF PROJTCTTLË
AND AVERAGE-LINK CLUSTER-

uster
(dis. ) I
Tvpe

Total

POiNT AVERAGE-LINK CLUSTER- (DISCRITE ATTRIBUTES)
(CONTINUOUS ATTRIBUTTS) DERÌVED TYPES

127

127

Cjuster (cont.) Types

2
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TABLE 1 7

COMPARIS0N 0F PR0JECTILE p0INT AVERAGT-LINK CLUSTTR- (CONTINUOUS
ATTRIBUTES) AND AVERAGE-LINK CLUSTER- (ALL ATTRIBUTES) OTNTVTO TYPES

Total

Cl uster
(a]1 )
Types

Total

xz - 26.43 with

(significant at .001

2 degrees of freedom

I evel of probabi I'ity)

expected value of less than 5

Cluster (cont.) Types

12
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TABLE IB

COMPARISON OF PROJECTILE
AND AVERAGT-LINK CLUSTER-

POINT AVERAGI-LINK CLUSTTR- (ALL ATTRIBUTES)
(DISCRETE ATTRIBUTES) DTRIVED TYPES

us
(dís )

Total

129

129

C'luster (al1) Types
't
I
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B i FACES

TABLE I 9

COMPARISON OF BIFACE PRINCIPAL-COMPONENT- AND AVTRAGT-LINK
cLUSTER- (corurtruuous ATTRrsurrs) DrRrvED TypES

x' .01 with 6 degress of freedom
(not significant at .05 level of probability)

Pri nci pai -component Types

I 2 3 4
Total

l

Cl uster-
2

Types

3

2 0 1 0 3

0 2 0 0 2

4 0 0 0 4

Total 6 ¿ l 0 9



TABLE 20

COMPARISON OF BiFACT
(DISCRETE ATTRIBUTES)

-l 06-

PRINCIPAL.COMPONENT- AND AVERAGE-LINK CLUSTER-
DERIVTD TYPES

Pri ncipa1 -component Types

23



TABLE 2I

COMPARISON OF

CLUSTER- (ALL

-l 07-

BIFACE PRINCIPAL.COMPONTNT- AND AVERAGE-LINK
ATTRIBUTES) DTRIVED TYPES

Pri nci pa1 -component Types

23
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TABLE 22

COMPARISON OF BIFACE AVERAGI-LINK CLUSTER- (COruTTruUOUS ATTRIBUTES)
AND AVIRAGE-LINK CLUSTER- (DISCRTTE ATTRIBUTES) OENIVED TYPES

uster
(dis.) l
T

Totai

Cl uster (cont. ) Types

2
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TABLE 23

COMPARISON OF BIFACE AVERAGT-LINK CLUSTER-
AND AVERAGE-LINK CLUSTER- (ALL ATTRIBUTTS)

(CONTINUOUS ATTRIBUTES )
DERIVED TYPES

uster
(all )
Type

Total

Total

cluster continuous variable Types 2 and 3
residue set for cluster Type 1, alj variables.

members of
fell into

Cl uster (cont. ) Types

12



TABLE 24

COMPARISON OF

LiNK CLUSTTR-

*110-

BIFACE AVERAGE-LINK CLUSTER-
(DISCRETE ATTRIBUTES) DERIVED

(ALL ATTRTBUTIS) AND AVERAGE-
TYPIS

uster
(dis.)
T

Total

Cl us ter (a]'l )
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END SCRAPERS

TABLT 25

COMPARISON OF IND SCRAPER PRINCIPAL-COMPONINT- AND AVERAGT-LINK
CLUSTER- (CONTINUOUS ATTRIBUTE) DERiVED TYPES

x2 - 10.56 with Zl degrees of freedom
(not significant at "05 level of probability)

Pri nci pa'l -component Types

123 4
Total

I

2

3

C'luster 4

Types

5

6

7

B

0 t̂., I 2 3

0 0 0 2 2

0 0 l l 2

¿ U 0 U ¿

0 0 0 J 3

I 0 0 n I

1 0 0 0 l

0 3 0 0 3

Total 4 a 2 8 17



TABLT 26

COMPARISON OF

AVERAGE-LI N K

-112-

END SCRAPER PRINCIPAL-COMPONINT- AND

CLUSTER. (DISCRETE ATTRIBUTE) DERIVED TYPIS

Principal -component Types

234

TABLE 27

COMPARISON OF END SCRAPER

CLUSTER- (ALL ATTRTBUTES)

PRINCI PAL-COMPONTNT- AND AVERAGE.LiNK

DERIVED TYPES

Principai -component Types

l 2 3 4
Total

1

2

2 0 0 3 5

0 3 1 2 6

Total 2 3 ì 1l

x2

(not

.09 wi th

significant at

3 degrees of freedom

.05 level of probability)



TABLE 28

COMPARTSON OF END SCRAPER
AND AVERAGE.LINK CLUSTER-

-ll3-

AVERAGE-LINK CLUSTER-
(oiscnrrr ATTRiBUTES)

(corurlruuous ATTRrBurrs)
DERIVED TYPES

Cluster (cont.) Types

3456
uster

(dis.)

TABLE 29

COMPARISON OF END SCRAPER
AND AVERAGE.LiNK CLUSTER-

Cl uster
(atl )
Types

Tota l

AVERAGE-LINK CLUSTER- (CONTINUOUS ATTRIBUTES)
(ALL ATTRTBUTES) ¡EniVeO TYPES

Total

tx- 15.07 with 7 degrees of freedom

(significant at .05 level of probability)
* expected value of less than 5

Cl uster (cont. ) Types

345



TABLE 30

COMPARISON OF END SCRAPER
AND AVERAGE-LINK CLUSTER-

-'lt4-

AVERAGT.LINK CLUSTER-
(DISCRETE ATTRIBUTES)

(nlr- Rrrnr BUTES )
DERIVED TYPES

Total

uster
(dis.) 1

T

Total

ProblematÍca7 Objects

Included in the sample under consideration were nine

prob'lematical artifacts, difficu]t to assign to either the projec-

tile point or biface category. consequent'ly, they v¡ere clustered

and factored as members of both of these groupings in an attempt

to determine where they best fit.

Results were somewhat inconclusive, since the artifacts
in question tended to factor indiscrjminately ìnto projectile point

and biface types, yet cluster differentiaì1y in that some exhibited

a fairìy high degree of ingroup similarity and object stabiìity and

others a low degree of ingroup similarity and object stability when

Cl uster (al 1 ) Types

2
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clustered with projectile point or biface data (see Table 1, Appen-

dixes xIII and xiv). However, on this basis, it is probable that

artifacts number 3000,3490,3506,3514,3515, and perhaps 3001 are

bifaces. and that numbers 3004,3080, and 3106 are projectile points.

They wi'11 be considered as such for further comparison.

DTSCUSSTON

The results of therhi-square tests of association

between the various cluster- and factor- derived types indÍcate that

oniy those clusters of continuous and continuous/discrete projectile

point attributes, and continuous and continuous/discrete end scraper

attributes appear to have any significant relationship. However, the

values obtained in these two instances must be treated with reservation.

since several of the expected ce]'l frequencies fajl bejow f ive

(Freund 19672290). Since the factor and cluster types are interrelated

in the sense that in most cases they hold a majority of attributes

in common, this apparent insìgnificance of association becomes rather

important: one vrould normally expect high chi-square vajues. It may

be assumed therefore, that in toto. the various typologies generated

from this analysis are not commensurable. Hence, 'it becomes necessary

to determine not only which multivariate technique best represents

the data analyzed, but also which may be considered to have the widest



appl icabíl ity to archaeological

ation, those groups produced by

of both continuous and discrete

meet the criteria in question.

-ll6-

problems" Through a process of elimjn-

means of an average-ìink clustering

attributes may be considered to best

sackett (1969:1125-30) has raised objections against the

applicatfon of factor analysis to artifactual materials, arguing

that the technique has a propensity for data distortion whenever

interdependent variables such as those f,orming the basis for
artífactual patterning are considered" Logicaily impossible attri-
bute combinations, in Sackett's opinion, could be assigned maximum

negative associations.

It is argued here that although use of a Q-mode technique,

in which a.rtifacts are considered the unit of analysis, would not

negate the distortion, it would serve an ameliorative function,

since attributes which have achjeved factor or component status through

appiication of this technique utould seldom form fallacious combinatjons

among themselves" At very least, similar combinations would d'istort

in analogous fashion so that factoring would be capabìe of generating

relativeiy consistent types. Furthermore, it is difficult to condemn

the application of a particular technique so]e1y on the grounds of

distortjon, since any multivariate technique must of necessity distort
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reality (Soka1 and Sneath 1963:169, 312). Q-mode factoring, however,

may have limited application where lov¡ factor loadings are present,

since artifacts may be assigned to a group on the basis of a sma'll

percentage of their total variance. Additionally, the technique's

partitioning of variance among several factors tends to render resul-

tant groups somewhat over-simplified.

The major limitation of factor ana'lysis in archaeoiogical

applications may ultimately prove to be the technique's inability
to handle non-metric data, for many of the key attributes employed

in typologies are of a discrete nature (Binford 1963; Sackett .|969:

1126). such attributes are requìred to adequately ref'lect the many

aspects of form, function, and style of which typologies consi.dered

maximally useful are composed (Binford l968: s0; Binford and Binford

1969). In this respect, factor analysis has limíted appljcation to

archaeologica'l problems. similarly, there are 'limitations to

any cluster anaiysis based soìely upon metrÍc data.

, the analysis of non-metric discrete attributes a'lone,

however, resulted in generalized categories of low average group

stability. In every instance, these groupìngs failed to reflect ranges

of variability present in the data which rypes generated uti'lizing

metric or combjnations of metric and non-metric data reproduced,
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albeit to differing intensities. This fajlure may be'large'ly a

function of inaedquate attribute lists. Nevertheless, those typolo-

gies based solely on non-metric discrete attributes may be consjdered

less complete for comparative purposes than those based on a combin-

ation of metric and non-metric data"

Evidently, a combination of metric and non-metric attri-
butes should be employed in the formulation of archaeoiogical typoìo-

gies whenever poss'ible, necessitating the use of a clustering, as

opposed to a factoring, technique" Types constructed on th.is basis

have proven the most serviceabje eìsewhere, since factoring tends to

generate spurious correlations when confronted by even partiaìly

interdependent attributes such as those relating to size and shape

(where the jatter is convertìble to metrjc expression)(sokal and

Sneath 1963:12; Sackett 1969:ll28).

COMPARTSON OF OBJECTTVE AND SUBJECTTVE TYPES

Although it is difficult to assess which of the numer-

ical groupings prove most useful in comparison with subject.ive types,

it is suþgested that those produced by an average-'link clustering

of both continuous and discrete attributes are most satisfactory. There-

fore, the types generated through the fina'l cluster analysis of each

artifact category were those compared to simflar subjectivelyr¿s¡i..,

artifactual materia'ls from Man'itoba, as discussed by MacNeÍsh (l9sB)
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and Joyes (1968), and related artifacts from North and South Dakota

ana'lyzed by wood and t.Joolworth (1 964a , 'l 964b) and l.rood (1 967 ) .

Side-notched projectile points were additionally compared to Kehoe's

(1966) Northern Plains projectile typology. Results of this compar-

ison are set out in Tables 3.l,32, and 33, and il'lustrated in Appen-

dix XVI, Plates 20 to 24.

It is evident from an examination of Tables 3'l and 33 that

proiectile point and end scraper cluster Types I and 2 are comparabie

to subjective groupings of the same sorts of material, although the

technique has not split these generalized types into a series of sub-

types as have most of the aforementioned analyses.

Biface cluster Type I is not generaily comparab'le to

published groupings of similar data, since it tends to encompass

several subjectiveiy-defined types (see Table 32).

A maior difference between the classificatory techniques

employed here and those utilized by subjective typoiogjsts is that the

attributes and methods of grouping are made expìicit in the former

case, in flirect contrast to the implicit nature of the latter. It is

cjear that if archaeology is to be developed into a rigorous disci-
p'line, quantitative grouping methodologies will have to undergo

widespread adoption and use.



TABLE 3'I

COMPARISON BTTI^IEEN PROJECTILE POINT CLUSTER AND PUBLISHED TYPTS

Item

Cl uster 'l

MacNei sh

Eastern Triangular

Cl uster 2 Prairie S'ide-
notched
P'lain Side-
notched

Joyes

Plains Triangular

l,Jood & hJoolr'rtorth

Late side-notched

P'la i n Lanceol ate ,
convex base
P'lai n Lanceol ate,
straight base
P;lain Triangular,
concave base

llo hno

H'igh River Smal1
Corner-notched
Paskapoo Square-
ground Base
Emigrant Basal-
notc hed
Buffalo Gap Sing'le-
spur
l^lashita Trianguìar

.0r
'k{

Prairìe Side-notched
Plain Side-notched



TABLE 32

CO¡4PARISON BETI,IEEN BIFACE CLUSTER AND PUBLISHED TYPES

Item

Cl uster

MacNe i s h

Smal'l Hal f-moon

Tri angu'lar

0bì ong

Ovoid

IAÞLE JJ

COMPARISON BETWEEN END SCRAPER CLUSTER AND PUBLISHED TYPES

I tem

Cl uster l

Joyes

Rectangul ar
Crescent

0vate

Oval

Lanceol ate

MacNei sh

C'luster 2

Tri angul ar
Di sc

Wood, Hood & l.loolworth

Tri angul ar
Obl ong P'lano-convex

Leaf-shaped Kn'ife

Asynrnetrìcal Knife

F'lake Knife

or
Narrow Knjves

Wood & Woo'lworth

Group 'l

Group 2

Group 2

Group 3

l,lood

Sma'l'l Bi faci al1y Fl aked

Sma'lì P'lano-convex
't! \

Large Bìfacíaì'ly F'laked

Large Plano-convex



CHAPTER VI

CONCLUS I ONS

ANALYTTCAL WEAKNESSES

AS TNDTCATED BY TYPE CLASSTFTCATTONS

Analytical results indicate that certa'in weaknesses or

deficiencies are present in this study. These inadequacies may be

roughly categorized as follows:

a) overemphasis and/or weighting for certain variables

b) inclusion of "insignificant" variables in correlatÍon

matrices; and

c) choice of groupìng techniques.

The Attribute Lists

Aithough the set of possÍble variabies may be considered

infinite, attempts were made to limit varjabjes uti'lized, since lim'its

on the number of varíab1es requiring simultaneous testing are neces-

sary'if statistica'l'ly reliable measures of sjgnificance are to be

obtained (sackett 1966:369)" Providing that variables selected are

representative of the various formal, functional, technical, and

stylistìc aspects of the category under consideration, adequately-

defined groupings should occur. The primary difficulty is that not all

aspects were so defined.
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First, the overemphasis of certain variables - primariìy

those deaiing with specific technical as opposed to functional

aspects - resulted in unintentional attrjbute weighting. Such has

been demonstrated as data-distorting (sokai and Sneath l963:ll9).

second, ímportant variables have apparently been omitted

from the attribute lists, expecial]y those used in the description

of bifaces and end scrapers. For examp're, the functions of these two

categories were oríginally oversimplified with the result that the types

and patterning/positioning of use wear were omitted. It also seems

probable that the grain síze of the material of manufacture may have

functional and/or stylistic connections. This lack is a fault of

traÍning; that of the archaeologist in generai, and of the author jn

particular" Typologica'l training has traditional'ly been restricted

to a sul,jectíve level with consequent expectátions of less critical
analysis. There will have to be a rethinking of attributes if sta-

tistical classificatory techniques are to be successfully employed,

especially with regard to form-function-style-technical variable

interactions. In fact, studies in this area are urgent]y required

to determine exact'ly how such interactions work, and what conmon

denominators or subelements, if any, mây be extracted from them.

Furthermore, a thorough knowledge of lithic artifact technology (which

the author lacks) is recommended for anyone undertaking classifications
of the sort attempted here.
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Third, upper and lower limits on the number of variables

which may be simultaneously tested with each grouping technique

must be determined. 0n the basis of biface analysis results, the

lower permissible extreme may have been approached, both for factorìng

and ciustering, although the nature of the attribute list employed

must also be taken into account.

The Cortelation MattÍces

Many r'nsignificant correlations, represented by low

coefficient valuese are present in the matrices employed in this

study" Attributes forming statistically insignificant relationships

may better be omitted from analysis at this level than included, as

they were in this study (Freund 1967:366-369). Such an omission,

however, presupposes thorough knowiedge of attribute subelements,

theír many aspects, and comp'lex interactions. Furthermore, it might

be argued that low interacting variables are better included since

their omission can 'lead to further distortion.

The Grouping Technigues

Any statistical techníque ís restrictive in

another (Sota'l and Sneath 1963:166-B; Cowgill l968:367;

594). Choice of technique must therefore be made with

limitations in mind, as appropriate or inappropriate to

one way or

Cl arke I 968:

its particul ar

the analysis
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to be undertaken. Factoring has already been demonstrated as inappro-

priate in the productÍon of general'ized typologies requiring ana'lysis of

both discrete and continuous attributes. It is appropriate to res-

tricted applications in the sense that it not on'ly groups a given

unit, but also provides the degree of resemblance of that unit to
an average representative of the cluster, thereby preventing unre-

liable interpretations of differences (sot<at and Sneath 1963:196).

Clustering, on the other hand, is appropriate in that

it is capable of producing both specific and generalized typologies

but is limited in the sense that units which do not correìate highly

with any others tend to have their degree of iso]ation exaggerated

during the course of subsequent interpretation (sokal and sneath
.l963:196)" 

ThÌs latter fact is certainly true of this particular

analysis, since some artifacts were omitted from consideration with

each interpretation of results produced for the respective artifact

categories. Those omitted, incidentajly, were not ajways the same

artifacts.

Summarg

Unintentional vaniable weighting and inclusion of

insignificant attributes in correlation matrices have combined to

strongìy influence types generated by the factor and various cluster

analyses. Such affects are perhaps no more clearly evident than ín the
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iow factor loading values produced for each artifact category. These

types arefurther influenced by the statistical techniques employed.

Factoring, with its assumption of a communaiity of less than one,

parcels total unit variation among several factors, with the resujt

that all entities are accounted for by one or more factors (Sotcal and

Sneath 1963:l82; Nie, Bent, and Hu11 
.|970:210). Clustering, on the

other hand, assumes a communafity of one, parcelling unit variation to

one group or another (Hodson, Sneath, and Doran 1966:322; Cowgill

1968:369). Consequentìy, discrete types are developed, and entities

detrac'Ling from the structure of such groupings are omitted from them.

NATURE OF NUMERTCAL TYPES

It should be evident from previous discussion that

numerica'l'ly'def ined types are conceived of as híerarchical organ'izations

typìfied by "most representative" or "average" entitíes (Sokal and

sneath 1963:lil )" such types are generally conceived of as po'lythetic,

that is, each entity possesses a'large unspecified number of properties

fn a given set; each property in the set is possessed by a large

number of these individuals; and no one property in a g'iven set is neces-

sarily possessed by every fndividual in the aggregate (Sokal and Sneath

1963:13-15; Clarke '1968:190). Thus, types are more or less d'iscrete

from one another.

THE
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The analysis of archaeological materials has pointed

to certain difficulties in the above assumptions concerning the nature

of types implied by numerical taxonomy. For example, archaologica]

types are not fuily polytheticn since every individual in a type aggre-

gate wiil frequently possess one or more properties present in a given

set (clarke l968:191 ). cultural patterning add.itjonally serves to

reduce the number of properties in a given set to a quantity which

wi'll probably be rendered specifiable with further study.. Fina'11y,

type boundaries, whije envisioned as concrete, may be in reality
neflections of gaps fn existing knowledge. where such gaps are not

present, boundaries are vague (sota1 and Sneath 
.|963:.|73).

Basing types on problematical assumptions of the sort out-

lined above results in somewhat abstract, oversimplified taxonomies

(sokal and Sneath 1963:169). use of such is justified on the basis

that numerica] classifications are the most explicit, adequately

defined, and repeatable possible at the present time" The onus is

on the investigator to bear in mind their open-ended, imperfect nature.

NUMERTCAL AND SUBJECTTVE TYP)L)GY: AN APPRATSAL

If repeatable archaologica] typo'rog'ies are to be achieved,

then numerical or objective methods of classification (exemplified

by quantification) wiì'l have to supercede traditional subjective
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idiosyncratìc techniques. For such to be truly effective, however,

further research is urgently required in four basic areas:

a) lithic technology must be ful]y explored so that the importance

of choice of technique might be understood, not only for itself,
but also for its relationships with other variables;

b) variabje interactions must be analyzed to determine component

subelements and how they v;ork, since only then can core attri-
butes or basic attribute lists be determined;

c) upper and lower limits on the number of input variables must

be established for each statistical technique so that resultant
groupings are neither so overwhelmed by non-essential information

nor so generalized as to be rendered usejess; and

d) statistica] techniques themselves must be compared, and use of

such in numerical cl assif ications of archao'logica'l materia'ls be

restricted to a few of the most comparable and broadly useful.

Additíonally, archaoìogÍsts must be made aware of the necessity for careful

sampling techniques and shou'ld practice such, where possible. until
these basic criterja are met, numericaj classification will have

jittle more to offer than subjectjve typology. Furthermore, many

of the above limitations generate statistical distortion that currently

renders premature and effective'ly prohibits any jump from artifactual
pattenning to a more useful large scale culturaj patterning capable

of yielding that knowìedge prerequisite to reconstruction of past

cul tural systems ( Ford I 9S4c ) .
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TABLT I.

PROJECTILE POINT

DISCRTTE ATTRIBUTT FRTQUENCiES

Attri bute State
Absol ute
Frequency

Rel ative
Frequency

Bl ade
0utl i ne

excurvate

triangul ar
ovate

5
't08

42

3.2

69.7

27 .1

Transverse
secti on

bi convex

p1 ano-convex

convexo-tri angul ar
l¡i tri angul ar
pl ano-tri anguì ar
bi pl ano

concavo-triangul ar

B5

17

25

4
"l

10
'l

54.8

il.0
16. I

2"6

4.5
6.5

4.5

Longitudinal
section

p1 ano -convex

bi convex

bi pì ano

concavo-convex

7

104
EU

38

4.5
67 .1

3"9

24.5

Bl ade
syrmetry

assynetri cai

symmetrìca1

l6
139

10.3

89.7

Size primary
chip., blade

dinrni nuti ve

massive

obscured

140

l5
0

90. 3

9.7

0.0
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TABLE I

Conti nued

Attri bute State
Absol ute
Frequency

Rel ati ve
Frequency

Depth primary
chip., blade

deep

fl at
8l

74

52 "3

47 "7

Placement prim.
ch'ip., blade

bi faci al

uni facial

'|35

20

87.t
12.9

Pìacement sec.
chip., blade

b'ifacial
unifacial

t5l
4

97 .4

2.6

Pattern sec.
chip " , blade

conti nuous

di sconti nuous

127

28

8t .9

l8.l

Conf i gu rat i on
lat. edge, bld.

even

i rregul ar
140

15

90.3

9.7

Treatment
ìat. edge, bld.

plain
serrated

154

I

99.4

0.6

Bl ade
rework'ing

pre sen t
absent

9
.|46

5.8

94 "2

Ba se
outl 'ine

convex

concave

straiqht

66

3l

58

42.6

20.0

37 .4

Articulation
ba se

sp1 ayed

ob1 i que

87

68

58"1

4l .9

Treatment
basal edge

chi pped

ground

121

34

78.1

21 .9
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TABLE I

Conti nued

Attri bute State

Absol ute

Frequency

Rel ative
Frequency

Confi gurati on
basal edge

even

irregul ar
144

ll
92.9

7"1

Placement prim"
retouch, base.

bi fac'ial
un i faci al

137

18

88. 4

il.6

Presence sec.
retouch, base

absent

pre sent

42.6

57.4

66

89

Basal
rewor kì ng

present

absent

15

140

9.7

90. 3

Haft
juncture

absent

lateral-
I ateral
I ateral -
basal

5.2

7 5.4

I 9.4

8

r17

30

Shoul der
bar bi ng

absent

barbed

nonbarbed

35

I

119

22.6

0.6

76.8

Shoul der
outl ine

a bse nt
straìght
concave

convex

35

45

5B

17

22.6

29.0

37 .4

ll.0
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TABLE I

Cont i nued

Attri bute Sta te
Absol ute
Frequency

Rel ati ve
Frequency

Tang
outl i ne

absent

contracti ng

contracti ng-
expandi ng

expandi ng

bi expand i ng

paraììeì-
expand'ing

B

27

l3
2

39

66

5.2

17.4

8.4

1.3

25.2

42"6

Tang
juncture

absent

I atera I -
basal

lateral -
I ateral

38

il6

1

24 "5

74.8

0.6

Point max"
long. thickness

proximal

medial

distal

44

,74

37

28.4

47 .7

23.9

Point max"
lat. thickness

I ateral
medìal

42

ll3
27 .1

72.9

Length/wi dt h

rat'io

l. <l:l
2. l:l-l:1.5
3. l:1.6-l:2
4. l:1.21 -1:25

5. l:2.6-l:3
6" >l:3

4

B2

54

il
3

I

2.6

52.9

34. B

7.1
'lo

0.6



TABLE Ii
DESCRIPTION OF PROJECTILE POII,ÍT CONTINUOUS ATTRIBUTES

Attri bute

Ba se vri dth

Neck width

Tang width

Proximal width

Maximum width.
Left notch width.
Left notch I
Rìght notch

R'ight notch

Axi a ì 'l 
eng th

Mean

Tang length

ength

width

I .4 cm.

0.9

ì.4
't.4

0.4

0.2

0.4

0.2

2.4

0.8

1.6

0.4
9lo

179

34

63

Bìade length.....
Maximum thickness
Anql e of basal ori entation . . .

Mode

Angle of notching

Ang'l e of convergence

Angl e of convergence

1 .4 cm.

0.9
'l .3

1.4

1.5

0.3

0.2

U.J

0.2

2.2

0.7

1.4

0.3
gl"

185

25

55

Range

0"6-3"4

0"5-1 "8
0.6-3.5
0. 6-3. B

i .0-3.8
0"1-0.8
0..¡-0.5
0.2-0.7
0.1 -0.4
1.0-7 .2

0.3-2.3
0.4-5.2
0.2-0.9

9l -gB'

75-208

I 0-1 08

20-140

Standa rd
Devi ation

of sides

of tip..

cm. 1"ìB

2.44

1.26

1.40
I 

^^I.JU

0.13

0. 09

0.1I
0.08

t.öJ

l.tÞ

I .60

1 .08

0.79

2.86

I "68
1 .63

Variance

1 .38

þ. vb

I .58

I .96

I .69

0.02

0.01

0.01

0.01

J. J+
'1"36

2.55

1.r7
0.62

8.i8
2.84

2.66

I
Fè
I
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TABLE T

BIFACE DISCRETE ATTRIBUTT FRTQUENCIES

Attr'i bute Sta te
Absol u te
Frequency

Rel at'ive
Frequency

Bl ade
outl i ne

rectangu I ar
ovate

I unate

concavo-convex

2

24

3

6

5.7

68.6

8.6
17 .1

Bl ade
symmetry

synrnetrical

asynmetrica1

17

l8
48.6

5l .4

Di stal
junctu re

present

absent

l3
22

37 .1

62.9

Size primary
ch'ip., bìade

mass'l ve

dimi nut ive
13

22

37 .1

62.9

Depth primary
chip., biade

flat
deep

7

28

20.0

80. 0

Placement sec.
chip., blade

unifacial
bi faci al

0.0

100.0

0

J3

Pattern sec.
chìp", blade

conti nuous

d i sconti nu ou s

18

17

5l .4

48"6

ConfÍguration
lat. edge, bìd.

even

i rreg u1 ar
IB

17

5t .4

48"6

Blade reworkinq pre sent

absent

2.9

34 97.1
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TABLI I

Continued

Attri bute State

Absol ute

Frequency

Rel a ti ve

Frequency

Bl ade
backing

present

a bsen t
17 .1

82.9

6

29

Bl ade
notching

pre sent

absent

5

30

14. 3

85.7

Base outl ine concave

straight
convex

I

2

32

2.9
5.7

9l "4

Base
symmetry

transverse
obl i que

17

l8
48 .6

51.2

Articul ation
base

acute

obtu se

l8
17

51 .2

48.6

Confi gu rat i on
basal edge

irregul ar
even

t8

17

51 .2

48.6

Placement prim.
retouch, base

b'ifacial
unifacial

32

J

9l .4

8.6

presence second.
retouch, base

present

absent

26

9

74 "3
25.7

Basal
rewor k i ng

present

a bsen t
2.9

97 .1

I

34
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TABLE I

Conti nued

Attri bute State
Absol ute

Frequency

Rel a ti ve

Frequency

Point Max. long.
thi cknes s

proxi maì

distal
57 .1

42.9

20

15

Po'int max. lat.
thi ckness

medial

I ateral
l6
t9

45.7

54.3

Length/wi dth
ratio

1. <l:1.5
2" l:1.5.l -1:2"5
3. l:2.51-l:3.5
4" >l:3"5

7

24

3

l

20"0

68.6

8.6
2"9



TABLT ÏI

DESCRIPTTON OF BTFACE CONTINUOUS ATTRIBUTES

Attri bute

Base wi dth " "

Di stal width

Width at mid point of blade".
Maximum width

Axial length

Blade Iength

Base length

Maximum thickness

Angl e of basal orjentation. " .

Angìe of convergence of sides

Angie of convergence of base.

Mean

I "9 cm"

2"6

2"4

2"7

5.3
?7

1.6

0"8

930

29

Mode

i.6 cm.

2.3

1"8

?.3

5"8

¿"t

I "6
0"6

92"

¿3

105

Range

0.9-4"5 cm " 2.49

1.2-6.4 2.31

1 "2-6 "4 2 "38

Standard'
Devi ati on

." 83

1 "4^6 "7

3.1-9.9
1 "8-7.9
a "6-4 "2
CI.4-1.6

gl -1 07"

B-85

30-l 55

Vari ance

2 "46
? 1a

¿. Jv

1"74

2 .86

3 .46

J.O¿

3.33

6 "?0
5 "32

s .64

6"07

10"14

5 "73

3 "02

B.r9
11.95
'|3..l3

11.06

t
tsè
I
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TABLE I

END SCRAPER DISCRETE ATTRIBUTI FREQUENCIES

Attri bute State
Absol ute
Frequency

Rel ati ve
Frequency

Front
contour

round

medi um

stra i ght

shal I ow

Ã

J

7

68

2.5

3.7

8.7

85.0

Frontal
ori entati on

obì i que

transverse

36

44

45.0

55.0

Frontal
s¡rmmetry

a symmetri cal

synrnetri ca1

22

58

27 .5

72.5

Longitudina'l
secti on

pì ano-
trìanguì ar

bi convex

convexo-
trianguì ar

concavo-
tri angul ar

concavo-
convex

p1 ano-
convex

ll
l5

33

B

lt

2

13.7
'|8.8

41 .2

l0 .0

13.7

2.5

Body
symmetry

present

a bsen t
5t

29

63.7

36.2

Si ze dimi nuti ve 55 68. B

primarych'ip; massive 25 31 "3

-Lo-dv. _ _ 

-
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TABLE I

Cont i n ued

Attri bute State
Absol ute
Frequency

Rel ati ve
Frequency

Depth primary
chip., body

fl at
deep

6

74

7.5

92.5

Placement prim.
chip., body

unifac'ial
bi faci al

30

50

37 .5

62"5

Presence sec.
chip., body

present

absent

69

ìt
86.2

t3.7

Use/tert'iary
chip", body

present

absent

65

l8
8l .3
18.8

Body
reworking

present

absent

2

78

2"5

97.5

Notchi ng
present

absent

5

75

6.3

93. B

Configuration
lat. edge, body

even

i rregu'lar
5l

29

63.7

36.2

Base
outl i ne

s tra i ght

convex

concave

b i vectora I

tri vectoral
tetrameral

2

39
I
I

23

14

I

2.5

48.7

1"2

28.7

17 .5

1.2
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TABLE I

Conti nued

Attri bute State
Absol ute
Frequency

Rel at'ive
Frequency

Basal

symmetry

tran sverse

obf ique

70

l0

87 .s

12.5

Confi gurati on
basal edge

even

irregul ar

49

3l

61 .2

38.7

Placement prím.
retouch, base

bi fac'ia I

uni faci al

54

26

67 .5

32.5

Presence
retouch,

present

absent
sec "
base

57

23

7\.2
28.7

Ba sal
rework i ng

present

absent

I
72

.l0.0

90. 0

Scraper
outl i ne

pyrì form

para'lì eì -
sided

trapezoi dal

semi -
di scoi dal

39

4

35

2

48 "7

5.0

43. B

2.5

Point max"
I ong . thi cknes s

di stal
p roxi ma I

6t

l9
76.2

23 "7

Point max.
lat. th'ickness

I aterai +J

med'ial 37

53.7

46.2
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TABLT I

Conti nued

Attri bute State
Absol ute
Frequency

Rel ati ve
Frequency

Flake type

decortication 17

expanding 45

tabul ar 17

obscured 1

21 .2

56.3

21 .2

1.2

Lengthlwi dth
ratio

1. <l:l.l 24

2. l:l.l-l:1.5 42

3. l:1.51-l:2 ll
4.122"1-1:2.5 2

5. l:2"51-l:3 I

30 .0

52.5

13. 7

2.5

1.2



TABLE T I

DESCRIPTTON OF END SCRAPER CONTINUOUS ATTRTBUTES

Attri bute

Distal width
Proximal width
Maximum width

Distance of max. width
fron t
Axi al length
Maximum thickness. . .. .

Front thickness
Angle of working edge.

Angle of divergence of

t-^-¡ I rJill

Mean

2 "0 cm.

0.8

2.1

nÃ

2.6

u.o

0.6

57"

29

Mode

2"2 cn"

0.0

t.B

0.3

1.6

0.6

0.6

550

15si des

Range

1.2-2.8 cm.

0 .0-2.4
1 "2-2.8

0.1-2.0
I "2-5.5
0.3-1.2
0"2-0"9

30-87'

0-60

Standard
Dev'iat'ion

I .65

2.68

2.99

I .95

l.8l
1 .62

I "46
2.14

2.48

Vari ance

2 "72

1 .67

8. 9l

3. B0

2.63

¿. t5
46R

6.t6

I

F

I
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rAStt I

PROJTCT¡LT POII{I PEÂRSOI{ PROOUCI-IIOI{TNT CORR€IATIOI{ COEFFICIE¡ITS

4B

Eë
:65-
!FPå
EÊOCoo
ooécó9t

x-dd<ts

€P
Ì
5
E

3o

Bà5c Yldth

lþct tldth

Tûng Bldth

f4àxlM wldt¡

R. notch leng

Â¡l¡l length

lrng ¡ength

fuigle blsal
orlent¿tlon'

ångle notcÀlng

Angle converg.
3ld€t

¡¡gle coôYerg.
clp

.93 .79

.89 ,82 .96 .9'¡
t*r Ês ñt f ót

t. noæh vr¿t¡jl '33 '11 '31, ;:: å:3

t. notch teneu,l ;l! 'oe å!" ;:E ;:: ''?å

R. norch urdür | '!! '3: ;:9 ;:: Jl ;H ¿:9

.41 .06 .41 .53 .q7 .21 .83 .29
çrr Êft o*t dÊ ú* 6t ffi

.54 .17 .7¡ .79 .76 .29 .¡13 ,34 .38
ttttfifitçttffitÈffiffiúff

.15 .15 .58 .56 .60 .39 .38 .44 .39 .6''
ôtt ôti Étr þfi ñþ frÈ ñr dt

-.05 .12 ,ol ,04 -.01 .03 .01 .12 -.04 .07 .c[ì 'fi .09

-.03 -.26 -.m - 32 -.18 -.09 -.16 -.14 .0? -.26 .05 '.29 '.ì8 -.ü¡
E'dAû ñffi

û slgnlflc¿nt ât ,05 level of probabfllty
oô slgn'lflcant Àt '01 level of prob¿blìfty
øo slinlflcðnt ¡t '001 level of probàblllty

Br¡der€nsrh I i: ;19 ;:: ;19 *1 '3: ;* '3!, ;:3 # ::9

I qr Ê2 .66 .6t ,66 '.39 .23 .10 .25 .73 .65 .66
F¡x. thlckness I ;ji ;;i ú{ sÈ ê' Ë trr rn

-.0? -.07 -.09 -.25 -.12 .O4 -.26 -.tr} .22 -.11 -.04 -.48 '.19 -.æ .34

-!) 
ñ t* Èñ ñt ñÊ

,t6 ,12 ,r5 .07 .12 .@ -.07 -.05 -.05 -.19 .'14 -.29 .00 .01 .12 -42
ñdtñÊ
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TABtt I l¡

PRNICIII,T POINI CH¡.SQUART VAIUTS, DI5CRT'ÍT ATTR¡BUITS

-1,s4-

63.6

lt.s 4.5

30"0 6.6 0.7

5.8 3,2 1.3 0.9

17.7 43.6 0.2 0.2 0.9

t0.8 I "6 0.2 0.0 0.4

2.8 \2.6 0.9 .0t 6.0Éûô
4.8 0.8' 0.9 0.8 3.9
.a

r.8 0.5 t,7 ¡.9 0.0

'I .C 1 .8 0.1 0.2 0.3
?.4 7.6 1.2 0.7 0.8

t.7 1.7 0.2 0.r 0.9

?..8 ?.9 0.0 ì ¡4 0.1

9.3 9.2 0.1 2.3 0.0

32.9 33.8 t.3 0.0 l.l

6.7 7.0 0.1 1 0,4 0.9

10.'t to.l 3.0 0.0 0.1

4.9 4.8 0.5 0.8 3.3

9.5 4.9 0.3 0.0 3.5

4.5 2.9 0.7 1.2 3.5

l6.s 5.7 0.{ 1.8 5.1

30.1 r4.9 3.9 t.5 ?.1

1?.7 8.8 0.8 5.3 ?.1

6.4 J?.6 '0.0 ?.2 0.0

30.t 4.8 n.4 3.6 24.3
Éûo

slgnlflcånt öt .05 ìevel of prob¿blllty
slgnlftcðnt ât .01 levcì ol prob¿blllty
Slgnlflc¿nt ¡t .@l level of prob¿bllltt

thts llne contlnued on Tòbìe l¡b

0.0

1.4 ì.t

o.z o.o r.z I

fi,

| .? 0.7 9.0 1.9
eâ¡

0.1 0.3 0.0 0.2 3.6

10.4 ?.0 1.4 0.¡ 1.4 2.3

0.3 0-5 0.0 0.1 *;l 39.3 0.1

2,8 0.9 0.5 0.6 0.5 0.2 1.9 1.2

I.0 0.2 0.2 2.3 2.8 0.0 1.2 0.1

17.1 0.0 ¡1.5 0.0 1.5 0.2 1.2 0.s
oi

0.0 0.0 .3.5 t.l 0.0 3.4 7.0 0.6

0.2 0.0 0.0 0.0 1.9 0.2 0.3 0.1

o.z 0.0 ¡.3 0.3 0.3 0.¡ 4.5 0.8

ì.1 0.6 t.6 . 0.0 0.5 t.8 3.5 ?.3

0.9 0.0 0.9 0.2 0.3 2.9 3.8 0.1

1.9 3.2 t.{ {.3 8.2 4.8 4.2 1.2

3.0 2.1 !.9 4.8 ¡.4 4.7 9.1 1.3

3.¡ 2.3 e.6 1.9 2.s 6.8 4,6 3.7

0.0 0.2 0.0 0.1 0.3 0.0 7,4 0.1
æ

2.4 0.9 M.9 4.6 0.9 4,l 12.5 4.0É

t4.2

3.3

0.9

0.8

8.0

7.0.

0.4

0.5
1.4

0.7

t.¡

il.7

0.4

Bl¡dc outl Ine

TrànsYerse sectlon

longltudlnðl sectlon

8l ade symetry

Sl¡e prlnary chlp.n
bl¿de

Depth prlMry chf p..
Þl¡de

P¡rceflent prlmry
cilp.. ölade

P¡àcment secondary
chlp., blðde

Pðttem 3econdàry
ehlp.', bìade

Cffiflgurètlon lôteral
€dg€s, blâde

freatmnt lateral
odges. bl¿de

Blade reñrklng

8¿s€ outllne

Artlculôtlon b¿se

Tr€ätrEnt b¿lal edge

Cônflgurðtlon b¿sà¡
edge

8asà¡ prlßry retouch

8âsðl second¿ry
¡"etouch

8år!ì rercrklng

lhlt Juncture

Shouldir barbtng

Sùoulder outl fne

ftng outl lne

Tâng Juncture

Àlnt narlrun longl-
tudlMl thtckness

Polnt mxlnM lôtl-
tu¿lnàl thlckness

Lêrgth/vldth rôtlo

ßq

0.6

t0.ì

1.2

9.3

27.2

30.4

7.2

0.5

25.5

g



TABLE IIb

PROJECTILE P0INT CHI-SQUARE VALUES, DISCRETE ATTRIBUTES (cont{nued)

Conflguratlon basaì edge

Basaì'primary retouch

Basal second. retouch

Basa'l reworklng

Haft juncture

Shoul der barbing

Shoulder outllne

Tang outl ine

Tang juncture

Point raximum
ìongitudìnal thlckness

Point maxìrnr¡n
latitudlnal thlckness

Length/width ratfo

õøcdOLE40c €o E oÐ €Ð u oc L! L o cE = O OS ot
EOUUJ
ë l-F F= Ff éLõo ço 60 00 doçro Eø ø{ ø€ øÈL! Q õ @ O 6 O õ Otso 94 @! óL óL

+

+

+

+

+

+

0.4

1.9 i.g

4,2 2.4

3.3 0.2

¡1.4 2.9
**
2.6 2.9

10. t 3.6**
9.8 4.4
*

t8.7 5.6
**
6.9 4.2
*

¿.o o.l**

L
Jp
o
5

+t

'¡.t

0.1

0.9

0.4

0.4

7"1

3"7

0.2

90CE
a@L€OLoJgtêOF€
LL!igoo5=EEOÈ

0.0

t.s 2.2

0.2 0.1

2.5 1.2

2.7 '¡.6

24.ì 3"9

0.4 0.4

s.9 5.s t.6 7.2 2.2 l3.l ?.0 ig.o "*18.g ¿s.o t3.9 6.7

@g
o

x
È

*
*È
**ú

+

a"/

3:5

5.7

7.2

4.2

0.1 0.0 0.t 0.8 0.0 0.8

Pó

E

c

signlflcant at .05 level of probablllty
slgnlflcant at .01 level of probabllity
slgniflcant at .001 level of probablllty

continuat{on from completed horlzontal columns

contlnuation from compìeted vertlcal columns

0.8

0.8 5.5

1.4 4,7

?.5 2"7

p

4.5

5.2 6.9

6.6 8.7 3.9

I

H
(Jl
I
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BIFACE STATISTICS OF ASSOCIATION
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TABLE T

BIFACE PEARSON

PRODUCT-MOMENT CORRELATION COEFFICIINTS

Base width

Distal width

l.Ji d th mi d
poì nt bì ade

Maximum width

AxÍ aì 'length

Blade Iength

Base ìength

Max. thickness

Angl e basaì
or i entati on

Ang'l e converg
sides

Anglè converg
base

.98
***
.55 .51
*** {cÀ*

.37 .31*

.64 .65
*** **)k

FA qÂ

*** ***
.18 "t3

.67
***

.66
***

.52

,92
***
.7 6 .43*** **
.64 .60*** ***
"29 .'l8

ø
0J o,'Þô õ
Ø-O

ØoJO
Øa)o(ucÊÉaJ(u-ycDql
()LL

E FÊ 0J (¡)
+, -c õo
Er P Ø'F C C
C fú.al O O
0J E -o.d u u

5+)
E G'É 0J (u

C, e FC, ts
ø X g)'F ct, (')
ó õ CL E Êcô z. <o

-c
=+r-c..c+rdr:o.rJ+)

-E .o aJ t') (')
4J !.ú B É CrO 3 'rr qJ c,

tg
Èr= 16 _C+j E F c,
at Þ +rg rõ 'Ef
ûØ-(,.ÉX,erõ
GI .É .rO rg X
cô â 

=o- 
E

.58
***

.67

.17

¡ìÁ

.29

.28

.12

.09

"08

.18

.09

"26

.t8

-.07

. J¿+"37*

.29 .36
*

.09.21" uv .3J
***"¿l

.47
**

.JO
*

.4¿
**

.31

"42 .49** **

*)t*

significant at .05
sìgnificant at .01
significant at .001

I evel of probabi l ity
level of probabil ity
I evel of probabi I i ty



TABLE I¡ð

BIFACT CHI-SQUARE V/\LUES' DISCRTTE ATTRIBIJTIS
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0.0

0.0 0.t

0.0 0.6 0.0

0.0 .0.0 0.2 0.0

0.3 0.0 0.0 0.0 0.0

.q
d Eè
E9+
o¡ ro
LO
óøo
EO
!c
èoc EL
to oo o
9! O!
êõ d € Ð
@- õ

è

L

L

oo!

o
oL3cde oo
ÐE=5>D

ooõE!
õ@
ó6Õ

OG
E-

o

LL
I
o,
@

o

L
o

1.8

0.0

z.t

0.0

0.0

0.0

0. t 4.0

0.2 0.8

0.0 0.0

0.2 0.1

0.9 3.3

0.0 0.0 0.8

0.0 0.0 0.0

0.0 0.? 2,3

0.0 0.0 0.0

0.7 2.8 i.6

2.1 0.8

0.5 0.0

4.6 0.0

8.9 3.4

o

Blade outl ine

Blade synnetrY

Dlstål Juncture

Slze primary chiP. 'blade

Oepth primarY chlP. '
bl ade

Placeme¡t secondarY
chlp. ' blade

Pattern secondarY
chlp., blade

Configuratìon ìateraÏ
edge blade

Elade reworking

Use/tertiary
chlp. ' blade

Backl ng

Notchl ng

8¿sal outl lne

Bðsal synmetry

Articulation base

Confi gura ti on
båsal edge

Placement PrlmarY
retouch, base

Presence secondarY
r€touch" base

Basal reworklng

Polnt nraxlmum longl-
tudlnal thfckness

Polnt naxlmum latl-
tudinal thlckness

Length/Hldth rðt1o

0.3 0.1 0.8 3.6
t

0.0 0.1 0.1 0.6

0.0 0.t l.¡ 1.4

0.ì 1.4 0.1 0.6

0.0 0.1 0.4 0.4

0.9 0.7 2.9 0.8

0.0 0.0 2.3 0.6

0.0 0.0 i'z.l 0.6

6.5 0.0 0.0 0.0
ÊÈ

t.6 0.6 0.2 0.0

0.9 0.5 2.7

_g .1 o. r 0.6

1.9 0.0 0.2

0.2 1.0 'l .2

0.7 I .9 'l .l

I.l

?Ê

1.5

IE

¿.J

U.J

0.5

ì.9

4.5

4.0

8.4

¿.J

¿.J

J.O

0.2

0.3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0-2

0.8

t.l

16.9

0.0

0.0

0.0

2.3

0.3

8.3

0.0

0.0

0.5

4.8

0.0 0.2

0.0 0.0

0. t 0.'¡

0.0 0.6

2.9 0..|

0.0 0.t

0.0 0"1

1.4 2.3

o.2

0.7 2.3 +

0.1 0,0 +

0.1 0.0 +

0.1 0.0 +

0.0 3.4 +

0.1 +

t,l +

0.1 +

0.6 +

1.9 +

0.30.00.0

û
ot

û3Ê

slqnlflcant at .05 level of probablllty
slãníflcant at .0ì leveì of probòblìlty
siãnlflcant at .00'| level of probablìfty

tnts ttne contlnued on T¿ble tib
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TABLT IIb

BIFACE CHI-SQUARE VALUES, DISCRETE ATTRIBUTES (Contfnued)

G¡ x
oFo5toÐEoÐ€
O.P
LOg'õ

É=ÐL oõ
AJG
OLÐøô.o

=xX-oodó=O!EE\
OFPP€
ø6ECO
oøÉ
Ldooo
4@ÀÈJ

nasat l$metry

Articulation base

Confi gurati on
basaì edge

Placement prinnry
retoucho base

Presence secondary
retouch, base

Basaì reworking

Point maximum longi-
tudinal thickness

Point maxirÌum lati-
tudinal thickness

Length/width ratio

3.ì

z.g 0.0

3.5 'l 
"4 0.3

+

+

0..|

0.0

0.0NR

0.3

3.6

1.4

1.3

0.0

0.0

4..|

1)0.0

4.5

0.8

4.8

0.0

5.34.8

t.J

4.9

+

+

0.1 0.0

4-4 0.3

0.0 0.0 2.3 0.3

0.3 0-7 0.1 0.1

*

***

+

significant at .05 level of probabiìity
signt'ficant at .0ì ìevel of probability
sìgnificant at .00.l leveì of probability

continuation from completed horizontal columns
continuation from completed vertical columns
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END SCRAPER

STATISTICS OF ASSOCiATION
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TABLE I

END SCRAPER PIARSON

PRODUCT-MOMTNT CORRELATION COTFFICIENTS

Distal lvidth

Proximal width

lilax. width

Di stance
workìng face

Axial length

Max. thickness

Front
thickness

Ang'le
working edge

Angìe diverg"
sides

.38
lr**

.94 "42*** ***
" 14 "12

.41 -.01
*¿+

.30 . 13
**
.33 .16

**

.38***

" 55 "60*** ***
.42 .40*** ***
.37 . l0

.5'l
***
"lB "82***

.04

- .20

*

***

.lT

--4J
***

- .00

-.32
**

- .21 - .15 .09

-.36 - .49** *** -.ì4 -"03

.050 level of probability

.010 level of probabi I ity

.00.l level of probability

.34
**

significant
sign'ificant
significant

^+OL
-+dL
^+OL
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ïABLE I lr

INO SCRAPTR CHI.SQUARI VALUTS. OISCREII ATIRfOUI€S

E

õ

Ë3

è

iË,
ËÈ.

Lco;3Ê
ãLSico
UF €õ
ooo

I
€àî8 c

e

Front contour

Frontàl orlentàtlon

Frontàl syúfttry

Loogltudlml sKtlon

Eody ¡ymtry

Slze grlmry chlp.' body

oepth prlmry chlp,. body

Plòceænt prlo. chlp., body

Prerence sec. chlp., bodY

Use/tertl¿ry chlp.' body

Body reHortlng

Rotchlng

eonllgurôtlon lat.
edge' body

8¡sal outl Ine

8å$l syrmtry

Cffif lgurttlon òasal edge

8årsl prlEry retouch

B¿3¡l .secmdàry 
retouch

8¡s¡l rehortlng

&r¿per øtllm

Polnt ux. Iong. thf ct.

Polnt mx. làt. thlcl.

Flâke type

[ength/Hldth ròt'lo

¡ 1.0

2.0 3.0

6.5 8.3 3.9

0.0 0.0 10.2 0.5

0.0 0.0 2.6 0.t

3.5 0.2 I0.9 0.4
&

0.ì 0.t 5.9 0.¡

0.5 0.t 6.3 0.0

0.3 0.0 ?1.2 0.t

0.¡ 0.0 3.¡t 0.1

ì.4 0.1 1,2 0.?

2.2

6.5

0.0

0.5

0.0

0.0

ì.5

(c

2.9

33.3

6.8

6.5

3.6

10

0.9

1.9

12.2

1.4

2.O

4.¡ 4.8 18.3
ct

4.t 0.1 0.t

0.0 0.2 ?.s

0.0 0.5 0.2

1,2 0.0 ?.8

0.1 o.7 0.0

5.4 6.0 7,l

0.1 4.0 4.3øô
0,9 0.3 0.4

8.8 8.1 ll.s
ct

1.8 7.t 0.3

0.1

0.7 5.1

2.2 0.0

0.9 0.1

0.¡ 0.1

0,4 0.1

4.1

0.2 ¿t.3

0.1 3.4 1 ¡2

0.2 0.0 0.1 0.¡

10.3 8.6 20.2 7.9
tt

0.0 0.1 0.3 0.0

0.0 0.0 0.2 0.2

0.4 0.2 0.ì 0.0

2.8 0,6 0.0 0,0

o.? 0.0 0.5 0,0

t.I 6.9 le.s 1.6

0.0 0,1 0.0 0.0

0.1 2.2 0.1 1.2

0.4 8.8 39.9 16.2
æ

8.7 2.1 0.6 0.6

3.3
t

0.0

0.0

3.6

0.0

0.2

¡.2

0.t

6.2

2.?

1.4

.ã

2,0

3.0

4.8

t.a

2.8

64. t

0.9

2.1

.2

3.9

t.9

0.0

2.4

't.ì

0.0

. 2.5

0.0

0.0

3.6

4.4

5.3 57.5

0.3 2.3

0.0 1.7

0.0 17.9

0.2 3.8

0.1 6.7

2.6 37.0

0.2 8,3

0.0 7.5

I .6 14.7

?.4 30.8

rlqntflc¿nt àt .05 level of prob¿blllty
5lõñtflan! ¡t .01 level of probrbl I I ty
glinlflcånt ¡t .001 level of probòblllty

tålr llßs contlnued on l.ble l¡b
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ÏABLE IIb

$tD SCMPER CHI-SQUARE'rr¡LUES. D¡SCREÍE ATTRIBTÍTES

0

8àsal outì lne

Basaï symetry

Conflguration basal edge

Easaì prinnry retouch

Easaì secondary retouch

Basal revorklng

þraper outllne 
.

Polnt max. long. thlck.

Polnt max. lat. thlck.

Flake type

Length/wldth ratlo

9.6

0.9

34.3

0.5

0.2

0.?

5.0

0.0

0.2

0.9

5.5

5.9

5.4

0.0

2.2

0.f

0"2

9.9
I

1.5

1.3

3.7 0.9

tt ,6 0.3
È

6.4 3.8
Ê

9.5 0.3

94.t 1.2

0.3 0.0

5.4 1.6

48.8 3.4

21.4 0.9

0.5

0.'l

0.2

3.6

0.1

0.0

1.8

0.t

1.5

0.0

0.8

0.ì

2.9

J.t

4.3

0.0 0.8

0,0 0.8 3.0

3.9 50.9 2.9

r2.0 2t.0 0.tÀÊû

+

slgnlficànt at .05 leveì of probablllty
significant at .01 level of probability
significànt at .001 level of probabillty

contlnuation from completed horlzontål colms
contlnuation fron completed vertical colunns

\.OOøÈ'co @ L' c -o 
o ? o

õ¡ c P o !ø oa I; ; @ E 4d øø L Ð . P
- 

Ê o o â ø ô o t . .J ø !
60 Ð É õo p ô Ì o x xo q E5E t à :E 6; 3- fl , É. e= È Soo o Ê o c u o

o f o 5 d 9J d o p o
ç. a õ çõ OO 6O ÉO Ê. ! bt
C! Cø õp OÐ ø , 
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PROJECTiLE POINT COMPONENT LOADINGS
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TABLE I

PROJECTILE POINT COMPONENT LOADINGS

Point Factor
ì

Factor
2

Fac to r
3

Factor
4

3000. .4BB*
3001. "545*3002. . 1 50
3003. .065
3004. 

" I 6l
3005. 

" 046
3006. .041
3007" -"070
3008. -.0083009. .01 9
30t 0. -.049
30ì I . -.0.9
3012. -.021
3013 " - "112*3014. .020
3015. -"085
301 6. 

" 064*
3017. .044

- .064*
.097*

-.i05
- .0gg*

-.142
-.171

.056

.091
-.185

.081
-.01 I

.028

.054

.099
.061
.106*

-"186
.029
.1 04*

-.169*
.058
.127*
.024
.079
.079*

*. lB5*
.080
" 045

""003
" "a17

.165

.1 03*

.053

.055*

.l39*
"062

-"193*
-.171*

"074
-.162*
-.167*
-. I 50*
".179

.044

.030
-. 036

.034
" 038

"021
".012

.075

.l38
-. I 63*
-.175

.209*
-.086
..116
-.038
-.064*
-.?23*

"126
"026

-.094
- .075
- .003
-.021
".023
- .052

.017
- .089

.075
-.099

.001

.064*

.401 *

.217*
- .043

.027
-.073*

.008
- .015
- .014
-.155
-.022

.080*
-.057
- .001
-.136

.099
- .0BB*
-.081 *

. 146
-.047
-..l75*
-.025

.1 46*

.142
-.176
-.057
- .060

"173
.361 *

"7 42*
" 085*

- .050
- "025

.31 0*
- .039
-.199*

"026
-.047
^.042
-.050
- .094
-.0t8
-.044

" 036
-.113

"062
-.042
- .059

.013

.003
- .061
-"028
- .037
- .055
- .049
-.029

.080
- .Oil
-.039
- .041

.014

.250*

.004
-. 0s6
-.019

.093*

.045

.009

.078

301 B.
301 9.

3043.
3044.

3020. .022
3021. -"0993022. "0093023. -.0373024. .009
3025 " - .137
3026. "177*3027. .059
3028. *.056
3029. "0243030. -.007
3031 . .082*
3032. -.008
3033. _ "0623034. -.009
3035. -.001
3036. -.01 I
3037. .049
3038. "0033039. -.049
3040. -.071
3041. -.119
3042. -.066

3045. -.043
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TABLI I

Conti nued

Poi nt Factor
I

Factor
2

Factor
J

Factor
4

3046. -.025
3047 . -.038
3048.
3049.
3050.

" 069

"07 6
- .001

305r. .031
3052. .004
3053. - .01 2
3054. -.005
3055. - "0363056. -.041
3057. -.01 2
3058. -.ï35*
3059. .020
3060" .l 53
3061 . .t 35
3062. .275*
3063. -"069*
3064. -.080
3065. -.033
3066. - "032
3067.
3068.

-.047
- .068*

3069. .01 6
3070. -.006
3071 . -.085*
3072. .079
3073. .009
3074. -.063
3075. - .01 3
3076. -.004
3077 . -.035
3078. .003
3079. .044
3080. .l 95*
3081. .034
3082. .076
3083. -.053
3084. -.069*
3085. -.018
3086. -.046
3087. .053
3088. -.065*
3089. - .032
3090. .01 6

.032

.026

.lg4*

.099

.012

.053*

.044*

.046
-.185*

.024
-.167*

.046*

.040
"052.ìlt
"162*
"122
.032

- .003
- "172*

.031
- .001

"026
-. I 69*

.022

.042

.089
-.162*
-.183*
-. I 69*

.049

.026
-.008
- ..| 66*
-.149

.069*

.070

.01 9
- .004

.049

.074

.067
-.005

.048*

.0gg*

- .041*
.l7B*

- .046
-.llB*

" 006
-.001

" 034
.049

- "128
"0t I

- .049
-"007
- "007

.054

.250*
-. 135

.107

.007
-.114*

.049

.099*

.235x
-.026
- "051
- .055*
-.033
-. I 32*
-.022
-. 135

.033

.057*
"232*
" 058*
.030
" 099

" 035
- .084*
-. 032

.048
"l48*

- .1 04*
.042

- .009
.039

-.047

-.002
- .036
-.053
- .031

.042*
- .035
-.015
- .080*
-.162

.051 *
-.049
- .031
-.031
- .068*

"077
- .030

.004
- .018

.012
-.007
- .028
-.023

" 001
.05 5

- .048
.074

- .050
- .049
-.115
.l l4

-.052
-.050
-.021
-.018
-.026

.068

.01 5

.l38*
- .035
- .063
-.01.|

.083*

.008
-.011
- "026



.-167 -

TABLT I

Conti nued

Point Factor
1
¡

Factor
2

Factor
J

Factor
4

3091. - "021
3092.
3093.

"028
-.048*

-.i70*
.066*
.045
"044
.0gg*
"029
.054
.047

"029
.031

- .004
.143
.056

-.172*
-.019
-.144*

.005
" 054*
"130*

-"171*
-.172*

.004
-.l gl *

.021

.026

.016

.067*
-.1i3*
.ll3*

^"167*
.087*

- .045
-.lgl*

.027

.074
-.004

.079*
- .010

.059

.044
" 096

"07 9
-. I 68*

-.023
-.054
-.021

.009
- .083
- .087*

.093*
"120*

-.014
.041

"012
..l34
.065*
"013
.229*

, -.069
" "132

.016
"026
"121
.009
.003

- .050
.140*

-.013
.140*

-.020
-.034
- .041

.005

"062
"194*

- .032
- "044

.072
- "053
- .060

.061

.ll4*

..l 39*
-.179*
-"040

.022

.l 40
-.060
- .034
- .052*
-.022
- .034
- .078

.105
-.055*

"07 6*
-. 070*
-.112
- .046
- .009

.001

.127

.089
" 004

-.047
-.054
- .006
-.013
-.160

.009
-.018
-.021
- .006
-.071

.087

.096
- .039

.090
-.lBl
-.002
- .0gl *

.082
-.072

. 018
- .041
-.079
-.077
-.042
-.050

3094. - "01 93095. -.051
3096. -.054
3097 " -.048
3098" -.074
3099. -.021
3100. - .024
3l0l " -"032
3l 02. .1 56*
3103. .025
3l 04. 

" 038
3105" -"096
3t 06. .1 06
3107. :.143*
3108. .- .038
3l 09. .077
3l I 0. .063
3111. -.002
3112. -.075*
3l I 3. -.034
3l 14. -.075
3.115. -"056*
3116. -.064
3l 17.
3l tB.
3l I 9. .069
3120.

3125. .017

.428
".045

.043
3l2t " .063
3122. - .112
3l 2s. - .004
3124. -. I 06*

3126. -. I 39*
3127. -.016
31 28. - .099*
3129. - "023
31 30" .004
3l 3l " .090
3l 32. .085*

- .005
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TABLE I

Conti nued

Point Fa ctor
1

Factor
2

Fa cto r
?

Factor
4

31 34.
3.|35.
31 36. -.1 01 *

-.062*
- .084*

-.061
- .1 06*
- .069

"0ll
- .075*

- .018
-.078*
- .033
-.122

nÂ't

.097*

.230*

.404*

.035
-.002

"049
" 060

-.034
.064
"077*
.002
.056

" 078*
"015

-. I B6*
.062

- :1 69*
.018

- .041 *
-.175*
- "047

.062
" l48

-. 140

.006
-.021

.004
- .097*

.054
- .1 07*
-.047

.006
-.074
- .034
- .268*
-. 103

" 070*
.01 5

-.073
- .004
- .019
-.065*

" 037
".032
-.106

-.030
.004
.072
.096

-.037
-.020

.053
-.008
- .075
-.01 4

.071
-.115
- .057
-.009
- .034
-.019

.102
-.032
-.032

.073

. 120

3142 " .076*
3ì43. -.01 e
31 44. -.081
314d. -.064
3146 " - .044

3l 37.
3l 38.
31 39.
31 40.
3141.

3l 47.
3l 48.
3149"
3150"
3lsl.
31 52.
3388.
351 5.

projectiìe point whose hìghest load'ing
on that component

1S
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BIFACE COMPONENT LOADINGS



-'170-

TABLE I

BIFACE COMPONINT LOADINGS

Bi face Factor
I

Factor
2

Factor
3

Fac bor
4

3480. .242*
3481. .l9l
3482. "361*3483. .092*
3484. "577*3485. - .,l 78*
3486. -.039
3487. .095*
3488. -. 007
3489. - "0173490. -.020
349.l . -.059
3492. - .126*
3493. - .1 57*
3494. -.071
3495. -. lB4*
3496. - "129*3497. -.170*
3498. -.255
3499. -.187*
3500. -. 080*
3501 . -.144*
3502. .357*
3503. .099
3504. -.045
3505. - .239*
3506. -.039
3507. - "225*3508. -.095*
3509. -. I 69*
351 0. -.037
351 l. .622*
3512. .102*
351 3. - .046
3514. -.021

-.013
-.094

.067

.056
".211
- .090

.033
- .036

.056

.030
-.121
- .036

.030

.01 I

.006
-.008

.031
-.013

.142
-. 036
-.022

.121
" 041
.313*
.002

- .090
-.055
-.068
-.013
-.112
- .075*

.241

.048

.001
-"140*

biface whose hìghest
component

-"030
"032
.l l7

-.058
.093
.008

-.01 6

-.041
-.019

.362*

.01 4

.025
-.023
-.024
-.115*
- .040
".072
- .046

.281 *
-.055
-.070
-. 056
- .041
".097

.126*
-.071
-.055
-.067
-"002

.007
- .056

.038
".094
- "079*

.044

-.062
.274*
.038

-. OBs
- .071
-. OBB

.1 25*
- .008
- .1 07*
-.134
-.122*

" 065*
-.104

.012
-. 034
-.015
-"023
-. 036

.036

.034

.056

.080
-.064
-.170
-.035

.086
-..l09*

" 053
.059
.r41

-.022
.216

- .002
-.026
- .099

I oadi ng ì s on that



APPENDIX IX

END SCRAPER COMPONENT LOADINGS
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TABLE I

END SCRAPIR COMPONINT LOADINGS

Scraper Factor
I

Factor
2

Factor
J

Facto r
4

3389. -.005
3390. - .073*
3392. .099*
3393. - .072
3394. - " 035
3396 " .096*
3397 " ..|00
3399. .024
3400. .124*
3401 . .182*
3403. .007

..| 40*
-.022

-.047
.012

- .039
-"049
-. 045

.028
-.154

.343*
-.002

. 
.|05

-.052
".057

.069

.223*
-.1 16

.043*
-.078
-.071
-.019

.039
-.032*

.001

.214*
-.047
-.057

.136

.004
-.022
- .084
-.029
- .045
-. 078

.07 3

.006

.132*
-.011

" 300*
"U¿5
.024

- .083*
-.0s2
- .005

.022
-. 091 *

" l4r
-.027
- .043

.0?2
-.120*

.047

.171

.037
-.028
- .180
.l2l*
" 030
..| 70*
.120
..|36
.007

- .076
. 018

"l0l
- .058*
- .023
-.032
- .069

.102

.029
-.143*
-.032

.048

.092

.069*
-.01B
- ..| 36*
-. 080*
- .001

.033
- .099

.072

.1 97*
- :066
-.047

.104
-.126
-.142

.027

100

.023

.093
-.088*
- .064

.078

.lg3*

.221
- .066

.030

.038

.1 96*
-.'l06
-. 041

.1 54*

.014
- .048

.124*
-.047
-.029

.010

.046
-.080
-.021
- ..| 36*
-.128
- .056
-. I 03*
-. I 33*

.005

.014
-.0r9
- .048
-.023
-.026
- .028
-.026
- .044

.100*

.032

.092
- . 

.|91*

.001
-"010

3404. "1943405. . I l4
3406. .01 I
3409 " .090
341 0. .037
341I . "092*3412" .l l3
341 3. -. I 0B*
3414. .042
341 5. .0Bl
341 6. -. I 07*
3417 . .l 13
3418. .122*
341 9. .055
34?0. - .079
3421 " .066*
3422. -.053
3423 " -.027
3425. ..... .029
3426. .102*
3427. .029
3428. -.054
3429. -.075*
3430. .012
3431 .

3432.
3433. .035
3434. -.016
3436. - .037
3437. -.149*
3438. .039
3439. - .252x
3440. -.064
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TABLT I

Conti n ued

Scraper Factor
l

Factor
2

Factor
J

Fa ctor
4

-.030
3442. - "1763443. "0403444. .095
344s. .022
3446. -.046
3448. "1173450. -.257*
345t . "042

" .086
" 071

.092*

.070

.056
-.067

? ÃÃ*

-.037
.057
.045

-.1l0*
- .1 79*
- .078

.022
-. I 50*

.1 65*

.003
- .043
-.017
-.142
-.077
-. 058
-.020
-.097
-.028
- " 0Bg*

.01 3
-.087
- .082
-.029
" "026
"0ll

- .046*
.006

-.019
-.062
-.012
-.006

scraper whose highest
component

.0lB
-.246*
- .l58
-..|15

.180

.07 0*

.01 9
-.143
- .050

.099

.037
-"040

"044
-. 107

" 038
.058*
.'l 37*
" 150

-.1 l6*
-.047

.0'l 3

-.156
- .105
-.039

"032
-.108
- .1 39*

.126x
-.101*
-.029

" 003
..| 09*
.205*
.070
. 014

- .069

loading is on

.006

.l 53
-.219*

.17 4*
- .044

.0t 3
-.261*

.118
-.132
-.144
- "079*

.060*
-.044
- .059
.ll3
.056

- .084
-.022
-.051
-.110*
-.066

.254*

.077
-"006

.096*

.001
- .078

.007
- .013

.0gg*
- .033
- .030

.087
".027
-.020

" I l3

3452.
3453.
3454. -.033
3455. - .01 7
3456" "006
3457 . - "147*3459. .036
3460. -.049
3461 . -.203*
3462. -.065
3463. -.002
3464. -.093*
3465. .244
3466. -.140*
3468. -.024
3469. .020
3470. -.1 30*
3472. "1353473. "0763474. .089
3475. -.034
3476. .026
3479. - "0643516. - "1?0
3s17. - " 0BB*
351 B. .045*
3519. -.173*

that
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TABLE I

PROJECTILE POINT CLUSTER ELEMINTS, ALL ATTRIBUTTS

Group & av.
stabi ì i ty Point Tvno Av . i ns'ide

s'imi I ari ty
Max. av. outside

s im'i I ari ty

Group I

.28

3026
3060
3062
3t 02
3388

s tabl e
s tabl e
stabl e
stabl e
stabl e

.68

.65

.58

.66

.65

Ãñ

.50

.50

.50

.50

Group 2

.47

3002
3003
3005
3006
3007
3008
3009
301 0
301 I
301 3
301 4
301 6
301 7
301 I
301 9
3020
3022
3023

, 3024
3025
3027
3028
3029
3030
3031
3034
3039
3040
3041
3042
3044
3045
3046
3047
3049
3050
3051
3052

sta bl e
stabl e
stabl e
sta bl e
stabl e
stabl e
sta bl e
stabl e
sta bl e
stabl e
stabl e
stabl e
stabl e
sta bl e
sta bl e
sta bl e
stabl e
sta bl e
stabl e
stabl e
sta bl e
sta bl e
sta bl e
stabl e
sta bl e
stabl e
stabl e
stabl e
stabl e
stable
stable
stabl e
stabl e
sta bl e
sta bl e
stabl e
sta bl e
stable

"62
"66
.66
.61
.79
"Bl
.63
"62
"67
.77
"66
"77
.70
.79
"69
Á?

"74
.79
"72
"64
.63
.77
"79
.65
"73
.73
.Bt
.75
.73
.81

7ç,

.68

.79

.77

.65

.74

.74

.78

.50
"50
.50
.50
"50
.50
.50
.50
.50
.50
.52
.50
.50
.50
.50
.50
.50
.50
.50
"50
.50
.50
.50
.50
.53
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.51

Ãn
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TABLE I

Continued

Group & av.
stabi 1 ity Poi nt Type Av. inside

s imi I ari ty
Max. av. outside

simi I ari ty

Group 2
(cont'inued)

.47

3053
3055
3057
3058
3059
3063
3064
3066
3067
3068
3070
3071
3072
3076
3077
3078
30Bl
3082
3083
3084
3085
3086
3087
3OBB
3089
3090
3092
3093
3094
3095
3096
3097
3098
3099
3l 00
3l 0l
3l 03
3l 05
3l 0B
3112
3l t4
st l5
3l l6
3ll7
3l l9

stabl e
s tabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
sta bl e
stabl e
sta bl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stable
stabl e
stabl e
stabl e
stabl e
stabl e
sta bl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stable
stabl e
stabl e
stabl e
stabl e
sta bl e
stabl e

"78
.81
.79
.70
"76
.Bl
.81
.78
"77
"79
.81

"77
.67
"71
.72
"73
"68
"72
"75
"79
"73
.75
"73
.77
"79
.68
.75
"78
"81
"73
.Bl
.73
"68
.81
.79
.81

"75
.73
"67
.66
.66
.Bl
.77
.76
.68

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.52

.50
"50
.51
.50
.50
.50
.50
.50
.50
Ãn

"50
"50
.50
.50
.50
.50
.50
.50
.50
"50
.50
.50



Group & av.
stabil ìty

-177 -

Poi nt Type

TABLT I

Conti nued

Av. inside Max. av. outside
similarity similarity

Group 2
(cont'inued )

.47

3l 2l
312?
3124
3125
31?6
3127
3l 28
3129
3l 30
3l 3l
3132
3l 34
3l 35
3l 36
3l 37
JIJö
3l 39
31 40
3t 4l
3142
31 43
3l 44
3146
31 48

stabl e
stable
sta bl e
s tabl e
stabl e
stabl e
stabl e
stabl e
sta bl e
stab'le
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
s tabl e
stabl e
stabl e
¡+^kì ^) l-clu I E

stabl e
s tabl e

.68

.73

.77
"72
"62
.71
.75
.73
.75
.66
.74
.78
"77
"71
"76
.74
"77
.75
"79
.75
"73
.64
.72
"81

.51

.50

.50

.50

.50

.50

.50

.50

.50

.50
"5t
.50
.50
.50
.50
.50
.50
.50
.50
Ãn

.50

.50

.50

.50

Group 3

"43

3000
3001
3004
3012
301 5

302 I
3032
3033
3035
3036
3037
3038
3054
3056
3065
3069
3073
JUI +
3075
3079
3080

stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stable
stabl e
stabl e
stabl e
stab I e
stabl e
stab I e
sta bl e
stabl e
sta bl e
stabl e
stabl e
stabl e
stabl e

.50

.54

.72

.68
"79
"71
.66
.79
"79
.79
.76
"70
.t+
.79
.76
"79
.79
.77
.80
.80
.62

Ãn

.50

.50

.50

.51

.50
Ãn

.56

.51

.51

.52

.50

.50

.51

.54

.51

.56

.50

.54

.54

.50
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TABLT I

Conti nued

Group & av.
stabi I i ty Point Type Av. inside

simi I ari ty
Max. av. outside

simìlarìty

Group 3
(contì nued )

.43

3091
3t 04
3l 06
3l l0
3lll
3l l3
3llB
3l 20
3l 23
3l 33
3l 45
3147
3l 50
31 5l
351 5

stabl e
stabl e
stabl e
stabl e
stabl e
stable
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
s tabl e

"80
.76
"76
.72
"71
.73
.74
"80
.73
.79
.77
.79
"74
"56
"57

.54
"50
.50
.50
.52
.50

Â't

.54

.50

.51

.50

.56

.50



APPENDIX XI

BIFACE CLUSTER ELEMENTS



-l B0-

TABLE I

BIFACE CLUSTER ELIMENTS, ALL ATTRIBUTTS

Group & av.
stabi I i ty Bi face Type Av. i nsi de

s'imi I ari ty
Max. av. outside

similarity

Group ì

"51

3483
3485
3486
3487
34BB
3489
3490
3491
3492
3493
3494
3495
3496
3497
3499
3500
3501
3504
3505
3506
3507
3508
s5 09
351 0
351 2
351 3
351 4

stabl e
stabl e
sta bl e
stabl e
stabl e
stabl e
stabl e
stabl e
stable
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stable
sta bl e
stabl e
stabl e
stabl e
sta bl e
stabl e
sta bl e
stabl e

.50

.50

.50

.50
trrl

.50

.50
"52
.50
.50
.50
.50
.50
"50
.50
.50
.50
.50
Ãñ

.50

.50

.50
Ãn

.50

.50

.50

.50

"76
.76
.67
.81

a1

l.ì ¿l

.70

.70

.8.l

.77

.76

.82

.82

.82

.77
"76
.76
.71
.67
.81

"82
.82
.7?
.75
.76
"Bl
"64

Group 2
.00

3505
351 I

stabl e
stabl e

.50
Ãn

.3U

.50

Group 3

.04

3480
3482
3484
3502

stabl e
unstable
unstable

stabl e

q7

.48

.48
"62

.56
Ãn

.50
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TABLE I

END SCRAPER CLUSTER ELEMENTS, ALL ATTRIBUTES

Group & av.
stabil ity Scraper Type

Av. inside
simjlarity

Max. av. outside
s imj I ari ty

Group 'l

.36

3389
3397
3403
3405
341 B
3433

stabl e
stabl e
stabl e
stable
stabl e
stabl e

.71

.71

.75
"67
"75
.75

"50
.50
.61

"53
.50
.61

Group 2

"24

341 3
3423
3438
3443
3446
3452
3460
3463
3479

stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e

"73
.66
"71
.64
.65
.63
.67
.74
"72

.57

.61

.58

.50

.53

.59

.52

.51

.57

Group 3

.23

3392
3396
3400
3401
341 1

3414
34] 5
341 9
3421
3425
3426
3428
3430
3431
3441
3448
3459
3469
3472
3474
347 6
351 B

stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
stabl e
sta bl e
stabl e
stabl e
stable
stabl e
stable
sta bl e
stabl e
stabl e
stable
stabl e
stabl e

.61

.62
"73
.60
"72
.62
.70
"67
.78
"72
"71
.72
.71
.67
.74
.62
.78
.71
.63
.78
.78
.78

"50
.58
.59
.53
.54
.53
.57
.59
.61
.68
.61
.62
.61
.62
.55
.56
"61
.61
.51
.61
.61
.61
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TABLE I

Cont'inued

Group & av.
stabì I ì ty Scraper Type s'imilarity

Av" inside Max. av. outside
s jmi I arity

Group 4

.20

stabl e
stabl e
stabl e
stabl e
stabl e
sta bl e
stabl e

unstable
stabl e
sta bl e
stabl e
sta bl e
stabl e

3427
3429
3434
3436
3440
3451
3454
3461
3462
3464
3466
3470
351 7

.73

.76
"62
.76
.76
.68
"64
.67
.71
.74
.58
.66
.64

.56

.b+

.55

.64

.64

.60

.56

.68

.59

.59

.50

.50

.58

Group 5

.33

3404
3412
3444
3465

"70
"76
.70
"70

.53--

.60

.50

stabl e
stabl e
stabl e

stabl e

Group 6

.27

3420
3439

stabl e
stabl e

.50

.50
.64
.64

Group 7

"33

3437
3450
3457
351 9

"70
.70
"73
"73

"57
.55
.55

Ã?

stabl e
stabl e
stabl e
s tabl e

Group B

.44

3399
3406
3409
3432
3445

.75

.75

.66

.80
7?,

.52

.50

.50

.53
ra

stabl e
stabl e
stabl e
stabl e
stabl e
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TABLI Ï

COMPARI SON OF TYPE CLASSIFICATIONS FOR PROJECTiLE POINTS

Cluster Types

Poi nt

3000*
300.l *
3002
3003
3004
3005
3006
3007
s00B
3009
301 0
301 l
301 2
301 3
301 4
301 5

301 6
301 7
301 I
301 9
3020
30zl
3022
3023
3024
3025
3026
3027
3028
3029
3030
303.l
303?
3033
3034
3035
3036
3037
3038
3039
3040
304.l
3042
3043

I
1

residue
re s'idue

3
4
4

re si due
res i due

3
4

resi due
4

residue
resi due
res i due
residue
residue
residue
residue
residue

3
resi due
res'idue

3
3

resi due
resi due
residue
resi due
res i due
res i due

2
res i due
re s'idue
resi'due
res'idue
nesidue

4
res i due
resi due
resi due
res i due
re s'i due

resi due
resìdue

I
re si due

l
I
j
I
l
I
I
I

res'idue
1

I
I
I
I
l
I
I
I
I
I

I
I
I
1

I

1

I
I

residue
res'idue

I
l
1
I

I
I
I
I
l
I

1
I

I

3
3
2
2
3
2
2
2
2
2
2
2
3
2
2

3
2
¿

2
2
2
3
2

?
?
2
2
?
2
2
?
2

3
3
2
J
3
{

3
L
2
2
2

res i due

1
I

I
2
2

I
'¿

2

2
2
2
2
2
I
2
2
1

2
2
2
2
2
I
2
2
2
2
I
2
2
2
2
2

I
1
I

?

I
I
a
I

1

2
2

2

2

resi due

Factor Types Contì nuousD'iscrete
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Di screte

Cl uster Types

Continuous

TABLE I

Cont i nued

Foi nt

3044
3045
3046
3047
3048
3049
3050
30sl
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
307 6
3077
3078
3079
3080*
30Bl
3082
3083
3084
3085
3086
3087
3OBB

Factor Types

residue
residue
res'idue
residue

2
res i due
nesidue
l^esi due
residue
residue

2
residue
residue
resi due
nesi due
residue

3
res i due

I
residue
residue
res i due
resì due

3
resi due
residue
residue
res i due
resi due
res'idue

2
resi due
res i due

res i due
res i due

I
res'idue
res i due
residue
residue
nes'idue
re s'i du e
res i due
res i due

ue

2
2
2
2

resi d
2
2
2
2
2
3
2
3
2
2
2
I

resid
1

2
2
?

2
2
2
3
2
2
2

3
3
3
2
2
¿

3
3
?
2
2

2
2
L

2

2

?
2
2
2
2
2
2
2
2
2
I
2
ì
2
2
2

res i due
2

residue
2
2
I
2
2

2
I
2
2
2

I
I
1

2
2
2
I
l
2
2
2
2
2
2

2
2

I
I
1

1

I
l
1

I
I
I
1

1

I
ì
I
1

I
1

I
1

I
't

j

1

1

1

I
I
ì
I

I
res i due
res i due

I
I
I
1

res i due
I
I

res i due
l
I
l
I
I
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Cluster Types

TABLE I

Conti nued

Po'int

3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
31 00
3t 0t
3l 02
31 03
3l 04
3t 05
3l 06*
3l 07
31 0B
3l 09
3l l0
3l1l
3l l2
3l l3
3l l4
3l l5
3l l6
31 l7
3llB
3lr9
31 20
3l 2l
3122
3l 23
3124
3125
3126
3127
3l 28
31?9
3l 30
3r 3l
3l 32
3l 33

res i due
2

2
2
3
2
¿

2
2

2
2
2
2
2
2
I

2
J
2
3

2
2

I
2
2
2
2
2
2
2
2
2
2

resi due
2
I
2

I
2
2
2

I
I
2
I

z
2
2
2
I
2

1

2
2
ì
I

2

2
2
2
2
2
2
2

2
I

l
¡

I
I
I
I
't
I

I
I
I
l
I

I
I
1
I

I
I
I
I

res'idue
I
I
I
I

l
1

1

I
I
I
I

res i due
.I
I

I
I
I

1
I

res'idue
I

I
I
ì
I

1
I

I

I
I
I

residue

residue
resi due
residue
residue
residue
res i due
residue
res i due
residue
res i due
re s'i due
res i due
residue
re si due
res i due
re s'i due

3
residue
res'idue
resi due
res Í due
resì due
res i due
resi due

2
residue
res i due
residue
residue
resl'due
res i due
residue
res i due

3
¿

res i due
residue
re si due
res idue
residue
residue
residue
res'idue
resì due
res'idue

res i due
J
J
2
J
2
2
2
2
3
2
3
2
2
J

2
2
2
2
2
2
2
2
2
?

Factor Types Di screte Conti nuou s
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TABLE I

Con ti nued

Point Factor Types

Cl uster Types

Di screte Conti nuous All

31 34
3l 35
31 36
3l 37
3l 38
31 39
3l 40
3l 4l
3142
3l 43
3t 44
3l 45
3t 46
3147
3l 48
31 49
3t 50
3l 5l
3152
33BB
351 5*
3490*
3506*
3515*

res i due
residue
residue
res i due
residue
res i due
res i due
residue
residue
resi due

3
2

res'idue
res i due
res'i'iue
res i due
res i due
residue
res'idue

I
res i due
residue
residue

I

I
I
I
'l
I

1
I

I
1
I

I
I

residue
1

I
I
I
1

re s'i d ue
res i due
res i due

't
I

I

residue
residue
res'idue
resi due

?
2
2
2
2
2
2
2
2
2
2

1

2
1

2
resi due

I
res i'due
resìdue

I
3
3

1

2

2
2
2
¿

2
2
2
2
2
2

3
2
3
2

residue
3
?

2

res'i due
1
I
'l
I

I

I

* problematical obiect
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TABLE i

COMPARISON OF TYPE CLASSIFICATIONS FOR BIFACES

B'if ace Factor Types

Cl uster Types

Di screte Conti nuous Alt

3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490*
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
35 05
3506*
3507
3508
3509
351 0
351 I
3512
351 3
351 4*
3000*
3001 *
3004*
3080*
3l 06*
?61 6*

1
I

4
I

res'idue
't
I

residue
res idue
residue
resìdue

3
residue
resi due
res i due
re s'i due
res i due
res i due
res i due
res i due
residue
residue
re si due
res ì due

I
2

residue
I

resi due
I

resl'due
res'idue
res i due
resìdue
res i due
res i due
residue
res i due
resi'due
residue
residue
res'idue
residue

l
l
I
I

res i due
I
1

res idue
l
l
I
I
I
l
I
I
I
I
I
I
I
I
I
I
I
I
1
I

I
I
I
I
a
I

l
I
I

I
I

residue
res i due
residue

l

3
res i due

3
I
3
l
I
l
t

I
1
I

I
I
I
I
I
I
I
I

residue
I
I
I
J
2
I
I
I
I
1

I
l

¿

I
I
1
I

I
I
1
I

I
I

I

resi due
res i due
residue

I
res i due

I
I
1
I

I
I
I
I
I
I
I
1
I

I
I
I
I

¡

I
I

residue
residue

I
a
I

I
I
I
I
I

res i due
1
I

I

I
I

resi due
I
t

l
I

I
I

.. probl emati cal object



APPENDIX XV

COMPARISON OF TYPE

CLASSIFICATIONS FOR END SCRAPERS



-192-

TABLI I

COMPARISON OF TYPE CLASSIFICATIONS FOR END SCRAPERS

Cluster Types

Scraper All

3389
3s90
3392
3393
3394
3396
3397
3399
3400
3401
3403
3404
3405
3406
3409
341 0
341 I
3412
341 3
341 4
341 5
341 6
3417
341 B
34r 9
3420
3421
3422
3423
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434
3436
3437
3438
3439
3440

ll
I

res'idue
residue
res i due
resi'due
res'idue

4
2

res i due
'¡
I

nesidue
4

res i due
2

residue
res i due
res'idue
residue
res i due
res i due
residue

2
residue
residue
res'idue
residue
re s l'd ue
residue
resìdue
res i due
residue
res ì'due
residue
residue
residue
res ì due
residue

re s i'due
res i due
res i due

4
I

res'i due

I
residue

J
re si due
residue

3
I
ö
J
?

1

4
I
ö
ö

resi due
J
5

2

3
3

residue
resi due

I
J
6
1
J

res í due
2
3
3
4
J
4
3
3
B

I

4
4
7

2
6
4

resi due
I

I
I

I
I
I
2

2
?
2

I
I
I

residue
residue

I
I

residue
I

res i due
2
I
I
I
I
I
I

I
I

resi due
I
2

res'idue
1
I
1
I

2
I
I

I

Factor Types D'iscrete Conti nuous
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TABLE I

Con t i nued

Scraper Factor Types

Cl uster Types

Di s crete Conti nuous Ail

3441
3442
3443
3444
3445
3446
3448
3450
3451
3452
3453
3454
3455
3456
3457
3459
3460
3461
3462
3463
3464
3465
3466
3468
3469
347 0
3472
3473
347 4
3475
347 6
3479
3st 6
3517
351 B
351 9

res i due
3
J

residue
2

resi due
4
I

res idue
res'idue
res i due
res i due
res i due
residue
res i due
res ì due
res i due

t

res'idue
resi due
residue

4
res i due
residue
res l'due
res i due
res i due
res i due
res i due
residue
res i due
res i due

J
residue
residue
resìdue

3
res'idue

2
5
I
2
3
7
4
2

res i due
4

residue
re si due

7
?

2
4
4
2

4
5
4

res i due
3
4
2

3
3
3
5

2
J
4
?

7

I
res'idue
resì due

I

2
res i due
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res i due

't
I

I
1
I

I
I
¿

resi due
I
2

res'idue
I

I

I
2

re s l'due
I
I
l
I

I
2
I
I
I
1
I

¿

res i due

1
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PLATT 1

(l/2 natural size)

Fig.

a Typ€ l, average-link cluster of projectile point
continuous attributes

b Type 3, average-1ink cluster of projecti'le poìnt
continuous attributes
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PLATE 2

(l/2 natural size)

Fig.

a Type 2, average-1ink cluster of projectile point
continuous attributes
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PLATE 3

(l/2 natural size)

Fig.

a Type 1, average-link cluster of projectile point
discrete attributes
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PLate 3
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PLATE 4

(l/2 natural size)

Fig.

a Type l, average-link cluster of all projectile
point attributes
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PLate 4
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PLATI 5

(1/2 natural size)

Fig.

a Typê 2, average-iink cluster of all projectj'le
point attributes
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PLate 5
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PLATE 6

(1/2 natural size)

Fig.

a Type 1, principal component of projecti'le point attributes

b Typê 2, principal-component of projectiìe point attributes
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PLate 6
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PLATE 7

(i/2 natural size)

Fig.

a Type 3, principa'l-component of projectile point
attri butes

b Type 4, principal-component of projectile point
attri butes
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PTate 7
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PLATE 8

(l/2 natural size)

Fi g.

a Type ì, average-link ciuster of biface continuous
attri butes
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PLATE 9

(l/2 natural size)

Fig.

a Type 2, average-1ink cluster of biface continuous
attri butes

b Type 3, average-1ink c'luster of biface continuous
attri butes
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l;^l'!u
/un"\
tt\ uh,'. \
¿î ç, r'
y' ,r- l\ t

{ z -ll "
"¿rrìì', \ r

i\ \ì, /.. a

Y:r"/

ffi@ rffiffi@

iw¿
\i\\!///t)



PLATE J O

(1/2 natural sìze)

Fig.

a Type l, average-link cluster of biface discrete
attri butes
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Plate 79
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PLATE 1 ]

(1/2 natural size)

Fig.

a Type l, average-iink c'luster of aìl biface attributes
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PLate 17
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PLATE 1 2

(l/2 natural size)

Fig.

a Type I - principal-component of biface attributes
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PLATE I 3

('ll2 natural size)

Fig.

a Typ€ 2, principal-component of biface attrÍbutes

b Type 3, principal-component of biface attributes

c TypÊ 4, principai-component of biface attributes
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PJate 13
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PLATE ]4

(t/2 natural size)

Fis.

a Type i, average-ìink cluster of end scraper continuous
attri butes

b TyÞe 2, average-link cluster of end scraper continuous
attri butes

e Type 3, average-link cluster of end scraper continuous
attri butes
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PLate 14
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PLATT I 5

(l/2 natural size)

Fi g.

a Type 4, average-link cluster of end scraper
eontinuous attributes

b Type 5, average-link cluster of end scraper
eontinuous attributes

c Type 6, average-link cluster of end scraper
continuous attributes
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PLATE I 6

(1/2 natural size)

Fig.

a Type.7, average-ìink cluster of end scraper
continuous attributes

b Type-8, average-link cluster of end scraper
continuous attributes
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PLate l-6
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PLATE I 7

(l/2 natural size)

Fi g"

a Type 1, average-link ciuster of all end scraper attributes

b Type 2, average-ìink cluster of all end scraper attributes
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PLATE 1B

(l/2 naturaj sÍze)

Fig.

a Type I, principal-component of end scraper attributes

b Type 2, principal-component of end scraper attributes
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PLate 18
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PLATE 19

(l/2 natural size)

Fig.

a Type 3, principa]-component of end scraper attributes

b Type 4, principal-component of end scraper attributes
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PLATE 20

(l/2 natural size)

Fig.

a Published projectile types

A-E Eastern Triangular (MacNeish)

F-J Plains Triangular (Joyes)

K-N Plain Lanceolate, straight base (tlood and l,lool:worth)

L P'lain Triangular, Concave base (l,Jood and Woolworth)

M Plafn Lanceolate, convex base (l^lood and l.loolworth)
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PLATE 2I

(l/2 natural size)

Fig.

d, Publ ished projectile types

A-E Plain side-notched (MacNeish)
F-I Prairie Side-Notched (MacNeish)
J-R l-ate Side-notched (Joyes )
S-i^l Pl ai n Side-notched ( fef¡oe )
X-AA Prairie Side-notched (Kehoe)
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PLate 21
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PLATE 22

('ll2 natural size)

ti g'.

a Published biface types

A

B

c
D

E

F

G

H

I
J-L

Small Haìf-moon (l'4acNeish)
Trianguìar (MacNeish)
Oblong (MacNeish)
Ovoid (MacNeish)
Rectangular (Joyes)
Crescent (Joyes)
Ovate (Joyes)
Oval (Joyes )
Lanceolate (Joyes)
Narrow knives (l,lood; l,lood & l^loolworth)
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PLATE 23

(l/2 natura'l size)

Fig"

a Published end scraper types

A-C Triangu'lar (MacNeish)
D Dísc (MacNeish)
E Group I (Wood & Woolworth)
I-l- Group 2 (Wood & l,Joolworth)
M, N Small Bifacially Flaked (l,lood)
0 Smal 1 Pl ano-convex (t^lood )
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