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i In recent years :—,here have  been a variety of

attempts ‘to reconstruct ‘prehistoric patterns of endogamy,

- exogamy, and“post-nuptial fesidence using data collected
from archaeological sites, .This thesis is concerned with
the se of data’ ‘collected fram skeletal remains in studies
of "this nature. Hbre speclfxcally, it'is concerned w:.th the
use of osteologxcal data in reconsf_r\mtlng the marriage '
*‘patterns of a grop of Archaic Indians buried at.Port au’

Clioix, Newfoundland.. .-

" This study is based on the prenise that ‘marriage .
L

|

o rns determine the CDmpos).tJ,on of the adnlt segment of, p
o hunter-gatherer s, and that the composition of the - ,

. adult segment,is reflected in the expression-of o§teo
Yogical traits within.and between the sexes. A model is

proposed which'links, the various combinations 6f endogamy

and ‘exogamy (three.forms) and the three prineip'].e' types of
; " residence units w:n:h specific patterns of .within- and

‘between-$ex vaxlabzlxty of trait expression.

‘A group of eighteen adult females.and twenty-two

adult males from Locus II"6f the Port au Choix-3 bite is. .

used as the 'sample for this study. A series of metric na

Ron-metric traits descnbing the cranial and infracranial

skeleton, and a number of unxvanate and mul(:ivarxate -

. statlstxcal techn).ques are employed “in the analysis. The

x'esults of the analysxs seem’to indicate ‘the .practic&” of




and statistical techniques -employed in the analysis.

exoqamy coupled with a virllocal post-nuptial res:.dence

pattern.

The use of osteological data in
of prehistoric. marxi,age patterns wuuld seem to be a valid
endeavor if a.well-defined salnple is available, and if

careful con'ss.de:'a_t!.ori is given to ‘the selection of - traits
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~ . cultural contexts {willey 1968) ¢ whis change of emphasls has

il
1 "-6f -a"group:of Archaic. Ind:tans buned‘ at Port au Choix, . K

imiionuqnon

; ; 1. 'l‘hepxohlem e T A

The secund half of the twentieth’ century has witnessed "o ,"
a shift in the gene:al doncerns " of ntchaeolngxcal research.

« “The previous emphas].s on’ _descriptions_of mate;nal culture and "

3 ;. _pEoblems of: chronology ‘has. been Teplaced by a concern with

la recnnit—:ructmns of whole cultural systems. incorponatmg

1nfom|at1.nn on, the natuxal env).ronll\ent, and, the social and . .

o

- been accompanied by a grovn.ng sophxstlcatian dn methods of .

qatherlng\and desctuung aata, - and ¢ the construction of new

. retical 10d fox 1 reting ‘these data (r;egman 1968) .
Ve i Ops GonegEnpE thia 'sﬁalleh ‘new archaeology' has . - . |1
" '' been the reconstruction of preMistoric patferns.of endogamy,

% exogany, and postonuptipl residence. Attempts.at such re-

/Eonstructmns have heen ”l-muted in Lnumbex, but have employed .

a variety of smxrces of, data, i ing artifact ssenblages A

settlement patterns, lJ.ngu:.stlc xecords, and skeletal- remains:.

a2 This thesis is concemed vutl’l the éppl\u:atxon of data ‘Erom o
the last of thése sources, skeletal remains, th'studies-of -

““this pature. 'More Specifically, it is coricerfied with the use

of osteological data in recnnstructinq the marnage patterns

. Newfoundlapd. .. o, il ]




The basic premise undérlying this study is that
marriage patterns determine thé composition of the' adult
3  segment_ af hunter~gatherer groups; and hence, have biologicdl
reference. It i% sugqested, therefm-e, that a study of the
‘biologica]. composition of an adult sample from any hum:er—

gathezer group mdy provide a basis from which to infer the

marriage patterns

£ the ‘group.

The specific and general aims of this analysis Gf

Archaic Indian remains from Port au Choix may be summarized:

as follows:

& 1. To-assess the degree oOf biological homogeneity or hetero-

1 , geneity evidericed by the Port au Choix sample through a

study of within- and betwéen-sex variability of osteo- .

logical trait expression - - *a . ' \i
o "z. To' consider how thie pattern uf‘sexual variation may Felate J
to _the nature of group composz.tion, and.to patterns of
ex\doga.my, exogany, and@ "post-riuptial resldence ) T

“To consider the results of this study in relation to

% previous models of huhter-gatherer marriage patterns

< 4. To assess the validity .of using csteolog:.cal Qata o

reconstruct the marriage patterns of preh;.storxc groups

Y " o ‘1.2 . Previous studies ; .

. - The history of 3 ‘variety

of attempts to discern both general and specific patterns of




’ 2 i .
marriage for hunter-gatherer groups. Interest in this

particular area of research may be seen as beginning with
Radcliffe-Brown (1931) and his description of the 'patri-
lineal,. patrilocal, territorial, exogamous horde® as ‘the .
. basic unit of social organization anonig hunter-gathex'e!s of
Australia. ' This theoretical base was. expanded by Julian

“Steward (1955) wﬁwdescnbed two_polar: types of group stmc!:ure -

atnlmeal band', ‘an

among* huntér-gatheter, groups - ‘the
éxogamus. virilocal:group, and ‘the 'compusl}tevbaznd‘, a group
5 LR lacking exogami¢ rules. and 'expucu-. marital xesidencé customs.‘
Aocording to Steward: (1955) , the pacrumeal band pmvmea

certain advantaqes by allowing males toremain after warriage

within the huntmg territory Fandiibe 45 B, The 1anger
compos.\te bands occnrred only when an ahundance of food from

Narge migratory herds’ pem;tted groups to grow beyond the point’

wheré exogamous marriage’ was necessary:

b *An slternitive ‘sxplanation for the existence of these
’ two types of band ‘organizstion s offered by Elman’Service
- (1971,71979) . Seivice siggested that the 'patrilocal band', =
as hie called it, fostered male cooperation in hunting and.
‘defense: ‘He viewed the patrilocal band as the aboriginal form
6f all hunter-gatherer groups, and suggested the composite
band was the’ product of European contact influences on this.
.- aboriginal Form. .

i More recent ethnographig work has suggested that

- groups’ of hunter-gatherers tend to be flexiblé in their
i patterns. of social drganizatibm in order to adipt ‘o changing.




Gircumstances. (Lee and DeVore 1968; Woodburn 1968; Damas

1969; Leacock 1969): According'to this model, el
Y display ce;;aenéies toward endogamy, ‘exogany, virilocality or

" uxorilocality, as circuristances require, but flexibility
/remains the underlying principle (Spence;1974). It has been

*-argued; however. that the hunter-gathereir groups :.nvestxgated

by ethnographers S¥1,Bhn woe (ke of contact', and thal
this flexibility of social organization may be & post-contact
phenbmenon (Sexvice 1971). ‘Lee and. DeVore (1968) have pointed

+ 7 out that S

Although fluid social organization makes ecological
sense for many hunters, and could be shown to be
more adaptive than patrilocal organization, in itself
© this is not evidence:for abongmal condxtwns......

... (Lee and DeVore-1968:8),

Since .there is at present no ‘pmof that any of - the
bl : k Vg
. ethnographic modéls dérived from studies of recent hunter-

. . gatherer groups are applicable to- aboriginal groups, ‘axchae-
Dlogxsts must be very cautiocus in using these models-to %
zecunstruct e vay of life of ptelustorlc populatlons. :

@Instead, archaeologists must strive to find methods.of.

extractlnq such information directly from the sites they '

examine. 4 g o5 » }‘}
. ’ ¢
5 - S
Axchaeological studies v N

A Soviet' archaeologist, Tretyakuv, seems to have been
the ﬁrst to suggest that nrchaeologmal ;emams might produce
:mfomati.on on marriage practlces (Binfurd 1968) . Tretyakcv

(1934) suggested a simple argument based on the form of




5 A
ceramic designs . o 3
" [This) argumentwas fairly straight forward: the .
.. form of fingerprints on the inside of vessels

‘indicated that it was females who manufactured .. = .*
_pottery. .In societies -where matrilocal residence
was the rule, there would be less formal variability
expected ‘in the execution of ceramic designs within
any’ single ‘community than under conditions where 5 [x
'patrilccality was the rule,-since patrilocality ‘
brings about a mixed-population of female potters 3
(Binford 1968:269-270) . 4

In othex words, ceramic homogenexty is associated with .

exogamous marriage- and an uxorilocal post-nuptial residence

" pattern, and ceramic heter ity vith i

and a virilocal post-nuptial reésiderice pattern.

MacPherron (1967) used thl.s sort .of model ta exp].aln

ceraﬁic changes at the Juntunen s1te in Michxgan. .MacPherron
sugges(:s that ceramic hete:uqene:.ty in'the ear].:.er occupation
of - the Juntunen site (AD BDD 1000) may reflect the absorptlon

of women from a variety of sou as would be in‘a

situation of band exogamy and virilocality, while ceramic ¢

homgene).ty 1n the later occupatwn (aD | 1200 1400) of the

site may reflect the develoyment of uxonlocal preferences,
perhaps coinciding with closer contact with agriculturalists
“from.Ontario. A variety of other workers have used similar |
“models to dccount for variability in'pottery samples and to

" inger of en }exoqamy‘ and p ptial resider

These mxkers include Longacre (1964) + Deetz (1965), Wrxght
(1965, 1966, 1968), and ‘Hill (1966),.

Levis apd Sally Binford (1968) have suggested. that
sgjon"e‘ tools may provide.an alteynate sou:cg of information on

- marriage practices, assuming that a particular class of tools




2 End -
is made by members of one sex.only, and that this sex is known.
By adapting Tretyakov's (1934) model for use with such data,

’ ~
it may be suggested that exogamous virilocal groups will

* aisplay less variability in tools manufactured by men than

would uxorilocal gfoups, since uxorilocality brings about

a mixed populatioh of males. Likewise, it may be proposed

that " exogamous wxoritocal groips will display less variability |

in the f.ools manufactured by women than virilocal groups, -since’

virilocality hrings abeu: a mixed pnpulatxon of females.; -

Deetz (1955) used thxs appxcach in hx.s—!study of the

. Ch\zmash, a hunnng-qathering group in soutéetn cal;form.a.

He fmgr;d histpric period’ Chumash sxtesﬂcha_uctenz‘ed by a
site-to-site diversity of artifacts. produced by males {pro-
jectile' points), and by a widespread unif'amt_y"qf artifact:
produced by females ihaskits ol ailiing eqaipment), : Hida 5]

situation led Deetz to Suggest that Chumash-worien moved widely”

y in ‘their society, while the men remained relatively localized.

In othex words, the data suggest the practice of excgamy

,z:oupled with virilocal pest-nuptul residence, a pattem which®

is known €6 have’existed for the’ mstcnc period Chulush
_Ember (1973) has proposed a; cozrelatxon between house

size and id £ He su that societies with

7 nxozuo’éai residence will have dw'ening‘s ‘with larger floor
! areas- than ‘those with, virilocal rendence. ‘since" women do mot

. move. after marriage in uxnnlccal societies, and since sistexs )

nurr1ed to ﬂxfferem: men would find it easier to live nndez

‘one xoof after ma::iage t.han would unrelated women married to

e
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different men. Ember (1973) -supporfjhis, hypothesis with
! evidefice from two separate random samples drawn from the
Human Relations Area File (HRAF). . f 2
5 of ‘primary interest-in this study, however, -is the
“correlation which has been proposed betw'een the biological
‘. variability . evidenced by skeleba rsalnples and marria

patterns. Hulse (191) made such a,connection in his “study

of skeletal relnains from the Irene site in Chatham County, MR

Ge'orqla. Hulse found greater vanabz.l:n:y of metric traxt

expréssion within the fiale sample frém this site, suggesting

that biological ties within the male group were notas strong

as those within the female group. 'Based on-this information,
he proposed ‘that the people of Irene were éxogamous and

tracticed uxorilocal post-nuptial residence. ! Madelaine

Knebérg Lew;s (Lewls and Lewis 1961), found females, £rom cne .

component of the Eva site in the pa—— Valley dxsplayed
greater metnc trait. varxab111ty tr;an dxd the males, and using.

the same logic as Hulse (1941), suggested that the Eva people

were exogamous ‘and v1nloca1. similarly, in-a study of Eskinp

.crama from Cape Kialegak on St. Lawrence-lsland in the Be;il}g
Sea, Spence (1974) found qzeater metric trai(: vanabllir.y
within the female sample, and usad this information as a
basis from which to infexr the practice of exogamy coupled with
a vlnlocal post-mlphal resxdence pattern. Th1s inference
is supported by evidence from historical ‘accounts.

In-a study of skeletons-from a large residential

- structure in Teotihuacén, Mexico, Spence (1971) used a battery




. used non-metric -traits to study a group of skeletons from

# consistent’ with thé practice of group exogamy and virilocal

SR

“ g

of non-metric traits +0"infer marriage patterns.’

His analysis

).llﬂlcated greater variability of trait expressxon wn:hm the

female sample, once again suggesting. the practicé of .exogamy

and virilocality. 'In a similar manﬁer, Lane and Sublett’ (1972)

several historic. period Séneca cemeteries in New York State.
They found 'differences in trait exéression from one cemetery
to ‘another to be greater for males than for females, suggesting.
that the ‘males remained relatively localized while the females
cifculated ‘more viidely in the. écciety. !This information is
post—nuptlal resxdance. w0
P - i s 5
This study of Archaic Indian remains. from Port au o J

Choix, Newfoundland, ificorporates both metric'and'non-metric !

. traits. As in the studies outlmed above, . the pattexn of

within- and. between-sex vanabx.hty of ‘trait expression is - i

"‘used as a basis from which €6 infer the marriage patterns of -




CHAPTER 2 % - A

THE MATERIAL

2,1 Acéhialo Purials from Port au Choix
“Port au Chioix is a small fishing community locatsd on
Newfoundland's Gze_at Northern Peninsula (Figure 1). Over the
past forty. years-this town has been the site of a series of
periodic. discoveries of Archaic Indian burisls:. More than
sixty such burials have been found, cintaining the remains of
" over ‘one hundred individuals, and dating from sometime late -
in the third millenium B.C., down to the end of the second

' miileni\m\ B.C., (Tuck 1976).

All the Archaic. Indian burials fO\lnd at Port au Choix",

come from anancient beach lying about 6. meters (20 feet)
above the present sea level (Pigure 2). This beach runs
Eheohobost the townon e colrss Paiaiial ko imb et e *Back
Arm',a small sheltered harbor which forms, the. northern limit
for most of the town. The sand which campnses this ‘beach
has a high shell content which makes it very alkaline. :The
pH values average clése to 8.0 (Tuck i976), ‘ This alkalinity
has permitted remarkable preservation of the ‘skeletal material
buried at.Port au Choix. - e

The earliest recorded discoveries of Archaic Indian

burials in this community ave beeri described by Harp (1951, .

e
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1963), and Harp and Hughes (360 . “The first such discovery
dates from around-1939; and-

’Tefﬁ& to-as-Burial 1 of the

v Pozg...au»ehuix‘vinage remains (Hargand Hughes 1968). This
\

e e burial was unccvered ten years before Harp's A'ec!og&eﬂ.\

- (T

77 expedition to Newfoundland 1!1 1949, anld when he arrived the

12
3
i
==
?
3
i

a e which re i was

. . However, Harp was

able to ﬂetemine ‘that the grave haﬂ/ccm:ainad the remains of

i
]
i

at least five individuals in assocxatmn with grave goods

identiual. to those from Archalc Indian burials later Eound in

Port au Choxx (ﬂarp and Huqhes 1968).. . B o
A second burial Wwas fmmd in 1959 durim; the course )

'j : of excavation for a’ semi-subte ice-house (Harp and °

Hughes '1968) . This burial, designated Burial 3 of the Port

=

au Choix village remains, was situated about 100 meters (328

feet) north-northeast of the £irst burial, and containefl the
“skeleton of a single adult'male accompanied by artifacts
relating to the Archaic Indian tradition. : .

' 2 ’Ehizd Arehajé"Indian burial vas found in the’summer
: of 1960 lying approximately midway betueen the two burials
gescribed above (Harp 'and Hughes 1968). -The remains were '
fhose of a single adult male accompanied by grave goods. “This

burial was designated Burial 4 of the Port'au Choix village -

remains. | - ) f e .

b oA number of more xecsnt discoveries of Archaic ‘Indian s
A .

N akeleul temains in Paxt au Choix have been descnberl in a '

series of articles l;y James Tuck (1970, 1971, '1976) . ‘The

e

y first of these discoveries was made in the fall of 1967 when




- a group of eight 'ékelg:cns was -exposed duringvexca‘vations for !

__a theater basement.  An archaeciogical field crew under the Tt

direction of Dr. Tuck xnvestigated this find. v!ixfortunaéeiy,

© when the field crew. arrived in Port au Choxx they discovered

* that most “of the sl Tetal material- and«the—accompanymg

;artlfacts had been remcved by the builders and other observers.

However, this material was subsequently retuyned to, the site,
,-4a, the .crew wag: abig to locate one additional burial containing
“the réiains of . two gLt females. ‘A carbon-14 date of 3410

+ 100 B2 (1-3786) ‘was obtained on a fragent of hunan bone

£rom ‘this area, ‘wh §h vas designated Locus 1 of .the Port au

Choix-3 s).te (Tuck 1976).. -

I sttt UG LY

In the summer of 1968 an archaeological field crew

S

from Memorial unjvei:si:y, ‘once again’ under the direction of

Dr. Tuck, returned'to Po¥t au Choix. The creéw located a group
g | of fifty-three generally undistirbed burials,. cm’ftalnlnq the .

remains of eighty-nire individuals with accompanying grave

goods “(Tuck 1976) . Thls group, of burials, designated Locus. \

II of ‘the Port au Cholx.3 site, represents the largest smqle
| concentration of burials from the site.. Harp's Burial 1 comes

from the perimeter of this locus (J. Tuck, personal-communi-

¥ y cation), . - e

+ . Five carbon-14 dates were obtained for Locus II. A

sample of wood charcoal from Bunal 22 vas dxvxded into thxee . i
) pieces which yielded the following dates- 4290 & 110 BP (I-
- 3788),73690 ¢ 90 B (I 4682) , and 3770 ao BP_(Y-2608). A’
) 'pxece of wood preserved inside a nodule of bnq iren found in

s . g 8 '\,




“ Burial 42'yielded a.date of 5120 + 120 BP (¥-2609), and a

'variance evidenced by the three wood. charcoal-dates makes .

the southern corner of the Roman Catholic cemetery of Port au

" contained the remaing of. two adult individuals with acéompanying

L1 . G

piece ‘Of human bone from Burial 50. yielded a date of 3930
+ 130 BP (I-4678). Tuck (1976) has suggested that the oldest -
date for Locus II (5120 ¢ 120'BP) may be unreliable, since -
the bog iron. nodule from which the wood »sam'plér ;las taken
may have formed afound the dead ;mafl core: man)( years bg{«:}:e e

it was collected by the Indians.. He has als:/a‘-nated‘.f:hat the .-

these subject to gusplcion. Therefore, the most: reliable

_date for Locus:II may bethe humdn bone date of 3930 ¢ 130 BP.

_+ The jhistbry of discoveries of;Archaic Indiap burials -
t{l’ort au Choix does not end:-here. .‘In\1969._ excavations: to

“bury the town water line revealed the femains of two infants

near a small stream about 175 meters (575.feet)/ northwest of
Locus IT. These burials were designated Locus IV of the Port

au Choix-3site, since a Dorset Eskimo settlement discovered J\‘

in 1968 haa.alze;a;; béen desig}zat‘ea Locus IIT (Tuck 1976)-
A:carbo‘n-id date of 3230 + 220 BP' (1-4380) was oh:tained onl 7,
a fragnent.of human bone from this locus, sugdesting, that the’
Locus 1V, bu’rialsvpést—’dute'those from Locus II.\'The artifacts.:
asscciated with the burials from these two loci support this

sequeni¢é (Tuck 1976). .- : . i

In 1971, excavations for a -house being built next to,

Choix' revealed another Archaic Indian burial. ‘This burial

grave goods. ' In' 1978, excavations £or a hmlge»being/b);ln: on -




oy

_The area where these two discoveries were made has been

‘1 (a- 'rm:k, personal comunxcauon) 4 .

town water, lire in 1976 also revealed Archaic Indian remains;

_Indian burial ground for a period of seven hundred years or -

an adjacent lot.produced the remains of six other individuals.

designated Locus V of the Port au Choix-3 site: The grave
goods associated with these burials suggest that t.hey date

. from appmx.ulately the same time penod’ as those from anus

Finally, it may be noted that excavations for the ~

i

when a single bunal contnnxng the remains of one, adult male

was found about 150 meters (525 £eet) northwest of Locus v

|

‘(J. Tuck, personal commumcal:mn). This area has' Been

‘desxgnateﬂ Locus VI of ,theA

ort au Choix-3 site..' ¢
The preceding history, summarized in Table 1, makes'

it clear that the Port au Choix—3 site was a preferred Archaic

more.. The nature of the site and the remarkable preservation .

- of maiterial excavated there has made the site a unigue and

A small museun built by the Provingial government in 1969,

K skeletal material excavated sxm:e 1967 is on loan to Hunorxal o

and‘later expanded by the Federal governnent, displays séveral

very valuable find. In view of this fact, the Port au Choix-3
site was déclared a Provincial Historic site by the Government

of Newfourdland and Labrador in 1967, and in 1975 it was

declared a National Historic site by the Government of Canada.

skeletons ‘excavated since 1967 and an assortment of grave godds. v

with accampanying pictures -and cexcs. "The remaxnde: of the A

Umvetsxty's .Archaeology Ul\lt:. The material found before 1967




(Tuck pers. cmm.i 2

4 , TABLE 1 U
A - - ‘
lua:ﬁuc mnxm BURIALS FROM PORT AU CHOIX.
pate of ol Number of . ._ :
* raiscovery .- Desiqnat:.o‘n inatviduals - - !.47l datci .
' "¢.'1939 . Port au Choix villace BEd ;
; v emains - Burial 5 n.d. .
(Haq: and Hughes 1968); / i
Port au Choix village 0 it
< xemains - Burial 3 n.d./
(ﬂarp and Hughes 1965)
1960 Poxt au c.hozx village : 52 ¢
3 remains - Burial 4. - - 1. -~ E T 2
(Harp ‘and Eughes: 1968) . . Sy :
L Locus I 3 o 9 = \
(Tuck 1976) . ,10 : 3410100 BP
1968 Locus TX7 . iU cET,
E ook 1976). - -~ i 89 "1 3930130 B0
Locus IV : )
(Tuck. 1976) 2 . 3230??20 BP
1571 Tocus.V - 10t Sy e
’ (Tuck pers. comm.) - A s
;1976 Locus VI .~ / n.d
5 (Tuck pers. comm.) s
1978 Locus V




is housed at Dartmouth Colleqe, “New nampsmre.
A desx:npuon of the skeletal igmams from Burials:

1, 3, and. 4 of the Port au Choix village remains has heen
*prepared by David Hughes (Harp and Hughes 1968) | The remains

from Loci I, II, and IV have been descnhed by James “Anderson

(1976). . The remains from Loci V and VI afe being stutied by

Sonja Jerkic of Memorial Unxvet51ty dnd ‘the author.

e : e
2.2 The’ sanple i
The validity of any statistical study depends, at

least in part, on the choice of a good:sample.. This may’

prove to be a difficult task when dealing withvarchaeolog;cal

remaing, given the: existence,of ‘such problems as differential .
g oF Ealast fresdruation, Gica LaCKk 6 WnLoriatien o6 chzonology -

{ The.Archaic Indian burials from Port: an Choix span-a

period of a‘pp}oximately seven hundred years of moxe (Tick
+1976). A study of the nature and distribution of these remains
1ndxcates the presence of one large burial site known as Locus
II, and a series of smaller sites separated from Locus IT and
£rom ohe another. The true méaning Gf thig distribution may
never be completely understood. Hov're\’(er,/ the  1imited. infor-
mation on_chronology’ seems to suggest that the sites refiect
a numbe¥ of different burial cpisodes by members of one or
more bands. = o : - B
The -Iack: of preciseé information. on the nature of these

burial sites made it unacceptablé to include skeletal material

"
o]

J

|
!
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from all these areas in the sample for this study.’ Instead,

the decision was made to ‘limit. the, salnple to skeletal material

£rom Locus II. Thls burial site could be more clearly defxned, +
and provided a sample of sufficient size to permit valid =
statistical-manipulation of the data.collected.

The: 'f.if?

~three burials from Locus II are distributed

in three relatively distinct clusters. (Figure 3),

The northernmost. includes . Burial 1-4, 6-14, 'and 21 LR
(14 burials and 18 1ndw1_duals) ‘the central- group &
includes Buriali5, 15-31,~ahd 33 (15 burials and 29 .
individuals); and the southerly group includes Burials
32 and 34-53 (22 burials and 42 individuals) (Tuck
1976:10).

“Tuck (1976)° and D'Entremont (1978). suggest ‘that these Austers
§ngy represent three 'family plots".  Alternatively, Tuck- says,

they may represent three slightly different periods during

which. the burials were made, though he suggests that the time

aifference involved may not Be' large enough to’ " be detected by -

the Carhon—14 method. . He points out that

1" (1) the overall arringement of the graves,.'the com-
pactness of the cemetery, and the clustering of the L
‘burials indicate ' an intensively utilized ‘burial area,
and (2) that the relative homogeneity of ‘the artifacts
[from, Locus' II] indicates that this intensive use took :
Pplace ovér a short period of time (Tuck-1976:12) . s

The evidence suggests that: the Locus IT cematery .

represents all the individuals that di'ed‘ duting. the period i

of time that this cemetery was in use. Both primary amd *
secondary interments were found: puck (1970) poists out that
™ - gkeletons were found ‘reflecting all ‘stages of decon 7
* “position, which suggests that people who died im the
winter were not buried until the grcund ‘thawed in
spring or early summer (Tuck 1970:5).

Thus the individuals from Locus IT do not seem to represent a
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select sample of mdlviduals dy:mg at'a particular place

or at-a paxtmular time of the year of course, there still

exists the possiblllty that the in:hvxduals burled at Locus g

11 represent menbers of mD.ra ‘than one l;apd.» Emwg\(er, the'
uniformity of artifacts and ﬁu}:iax/ style, and the intensive
use Of: the cemetery suggest that:this is unlik,ely.' This
possibility will be reconsidered when the results of this

study are avalunteﬂ. ¥

i
i
{
i




. ¢ : / ;. CHAPTER 3
THEORY. AND. METHOD - !

3.1 Intrcﬂuctlon . -~

T The band level of social organization
Ethnographic research has aescnhea the basic unit

‘st social drganization’ for most hun\:er—qatherer groups as the

"band'. Howevez, the term 'band' has yet to be defined ina .

T  manner. acceptable to the majority of workers (Lee.and DeVore

S £ 1968; Damas 1969) . In this study; the term:will be used to.

refer to a group of individuals who live together and take part

~in common economicy socxal and cexemomal activisies.. It is.

" 'accepted that this foim of social organization do¢s ot include

specialization of labour beyond that based on sex,
* nor include class divisions, a Eomal pnesthood, or 3 J
- * hierarchical political organization. In addition, N
L basic sources of livelihood are not privately owned
(Leacock 1969:3).

It is Of note thdt within the band level of social
¢ g ! L
organization, a distinction is sometimes made between what

are to as 'mi ¢ and *." The term

b ’ 'microband' ‘is used ‘to refer to the minimum viable unit of
band social organization, while the. term 'macroband’ i used -,
“to refer to an ‘aggregation of ‘aeveral mickobands for. the purpbke
1, of: communal acthtxes. This study 1.5 concexrned cmly with the
' mxcxoband level of social organ;zatxon, and use of the term

'band' in this study refers to this kind of unit.
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Marriage patterns | ‘q
In- any given society “there afe rules, sometimes
general and sometines specific, joverning 'marriage patterns',
that is, the choice of a spousé and the fomm of, post-nuptial
residence.  These rules défine ideal behavior patterns which
may not be reflected in the actual behavior of a group.' A
study such as this one can be used to reveal actual patterns
of choosing & spouse and determining post-uptial residence,
but cannot be assumed to reveal ideal patterns.
'Anthropologists distinguish two sets of possible
marriage .paktnexs - those within the group to which a
particular individual belongs, and those ocutside the. group.
If an individual marries’ someone from within the group to
which he'belongs, the union is’termed 'endogamous'. 'If an
individual marries someone from outside ‘the group to which he
belongs, ‘the union is temed 'exogamous . a1l socxeues
have rules of excgamy *in that, under normal cxrcumstances,
an individual cannot marry into the family to which he belongs.
However, this thesis is not concerned with this 'family level'

of ‘exogamy, but with the practice of endogamy or exogamy, as

“‘the case may. be, at the 'band level'.

© "7 The term 'band endogamy' will be used in this study

"w refer to a situation in which’ individuals from a given
band marry other individuals £xon the same band. for example,
Band A males marry females who are also from Band Al The
term ‘band exogamy' w:.ll be used to refer to a sn:uatxon in
which individuals from a qiven band marry /xnrllviduals from

>




‘

bands other ‘than their own; for example, Band A males marry:
females from Bands B, C, and D. )

" In order to more clearly definie marriage patterns, a
distinction will be made between three possible forms of
exogamy, each of which has a different effect on the way

individuals are channelled between bands. These three.forms

of-uxogariy, seferied to here i’ 'ioh-specificty tprescribed’

and 'rec:.pxncal exogamy', are defined as follows: )

Non-specific exogamy --a form of exogamy.in uich the only
specification is that mawmuals take marotage partmer
from bands other than their own: for ‘example, Band A males

marry females from Bands B, C, and D

A»Pre‘scribed exogamy - a form of exogamy in which a\specific set

of marriage partners is relied upon: for example, Band A
males ma’rry Band B females .. . -
Reciprocal exogany + a paxtlcular form of prescrived exogamy
in which marriage partners -are exchanged between groups:
_ for example, Band A males marry Band B females, and Band
B males marry Band A-females
Anthropologists use’a variéty of ‘terms. to describe T
patterns of post-nuptial residence.. The terms employed in

this study are as follows: -

Virilocal post-nuptial residericé - a. form of residence in which

a couple resides with or near theé husband's male kinsmer

uxorilocal p ptial resid: - "a. form of id in -

which a’couple resides with or near the wife's female

kinsmen | -

4




Bilocal post—nuptial fesidence ;- a 'form of residence imwhich

24

Avinculocal post-nuptial residence - -a form of resi ‘e in

, which.a couple resides with or near the fusband's mothex's

" brother

a couple has the‘optinnkof‘ residing with or near either

the husband's or wife's group

Neolocal pcs\:—nuptlal résidence - a. form of residence in which ,

a couple resides i 1y, with no “to either * i
partner's kingroup R i
¥
i
X 3.2' The model ol
Theory .. 5 N v

The “usé of osteoldgical data in reconstructing any .
feature of séci'a‘l organization depends .on the existence of - - ,J
some agregment between the social tiesand the biological

relatlanshxps uniting, individuals (Spénce’ 1971, 1074; Lane .

and Sublett 1972) . Lane and Sublett have suggested that = ¥
- such reconstructions are possible E
to the degree that any social organizational feature
corresponds to the. biological referents of the kinship’
: system” (Lane and Sublett 1972: 137) : . §
For several reasons; the marriage pau:e:'%.s of huntex- ,i
gathibres ardups Seen ldenly suled . tvoeteological Snalysis .. " P
\and reconstruction. Fixstly, marriage patterns in hunter-

gatherer societies arg. intimately tied to’ kinship systens; and

‘herice, . fulfill the requirement set by Lane and, Sublett {1972).

_Secondly, marriage patterns determine the composition of the
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adult segment of hunter-gatherer societies, and hénce,

determine the biological makeup: of such segments. ;
The basic principle employed in this analysis of the

marriage pitterns. Of the Archaic Indians of Port au Choix is

that the composition of the adult segment o'f hunter-gatherer

l ‘societies may be determined through a study of the expression L
v J

of biological traits within and between the sexes, ‘'and that

|
!
|

this information may be used to infer marriage patterns. It
is assumed that the hoogéneity of trait expression within :
and’ between the séxes Will vary directly vith the homogeneity
of ‘group composition (Edmonson. 1965). s o B

A model is proposed for use in this study ‘?get\

describes the fons of ;

i {thrée- forms) , “and post-nuptial residence; and lirks them to
specific patterns of within- and hetween-sex variability of %)
trait expression. Since some of the r@sidence patterns are "
based on similar social ties (that is, .virilocality and
avunculocality are both based on male-male social ties, ami i
bilocality and neolocality are’ both based on flexible social

Tties), the residence patterns are defined. in terms of male-

_'male ties, female-female ties, and flexible ties, rather than

by the terms defined earlier. The model is as f£ollows: .

I. In sityations of band éndogany:
A.. If the residence units of a bard are based on male-
s :
male ties (virilocality and avunculocality), then
1. males and females will display little within-sex

variability of trait expression, since they all belong
- '




‘. to one band, say, Band A, and i -

2.+ there will be no significant differences-in trait
expression between the sexes, .for the same reason.

1f the residence units of a band are based on female—
female ties f{uxorilodality), then
1. .males and females will display ligtle Hn‘.hln-sex g

- variability of trait expression, for the same reason

as'A, and e

2. there -will be no ‘slgniflcant differences.in tra:l.t
N

expressmn ben.ge_njhe séxes, for the same reason.

If the :esrdence units of a banrl are not: strictly
based on'either of the akoie types of ties (bllocallty
and neolocality) , then

1 ‘iales and feraies will display. little within-sex
variability of trait expression, for the same reason
as Avand B, ahd E

2. there will, pe o sigmficam: aifferences in trait,
expression betiveen: the sexes, for the same reason:

% \ < % . .

It is Of .note “that the practice of endogimy
prohibits’ the introduction of new members, and hence
new genes, into a population.  Thus, the biological,

composition of the group always remains the same. It..

follows that, while it may be possible to detect the
practice of endogany in a given group from the homo=

" géneity of the total sample, it'is. impossible to

discexrn patterns of post-nuptial residence,’at least
in‘as far as biological data are concerned. It is
only. when exogamous marriages  ‘take place that new
genetic material is introduced into the gene pool,
making it possiblé to détect specific patterns of.
within- and between-sex variability of trait expréssion
which may be used to'infer residence. >

It is also of note that, while this mcdel predicts
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" that in. situations of band endogamy males and females

should display little within“sex variability of trait

‘expression, the general human tendency for males to

express slightly gréater variability than females. | .

(Goldstein 1936; Tanner 1964) will likely be evident.

situations of cific band exoga
£ the residence unitsof a band are based on nale-
male ties, then :
1. ‘males will display less wariahility dn tzait
expression than females, since the males share a
common ancesl:ry, while the females come from a
variety of bands, .and
2. there will be sigpificant differences in trait

expresslon between the sexes, for the same reason.

B

If the\re;idence(uhits of a band are based. on fe,m'ape—
female ties, then .

1. males will display great‘%r variability of trait
expression than females, since the males come from

a vatiety of bands, vhile the females' share & common
ancestry, and

2. there will be significant differences in the
expression of biological ‘traits between the. sexes, -
for the same reason. o

1f the Fesidence hnits of ‘a band are ot strictly
based on either of the above types of .relationships,
then 5 . ?

1. males and females will display a notable degree
of within-sex variability of trait expression, since
the male’ group includés those who belong to say, Band
A, and t.h{;se from a variety.of other bands who,have
married females who belong to Band A, -and the female
grouwp includes those who belong to say, Band 3, and

\

k]



/band  exogamy presented the most problems increating
.amodel“for this study. Consxdet, for example, the
“case " in which'a group pract:u:es non: specxﬂc band

. exogamy in _conjunction with, say, a virilocal- post- -

the biological makeup’ Of the second, third, and
. A <

tsex—linked' genetic traits. | Hwever, it has yet to
i e t 3 Xy

_common maleness. - It is known, however, that genetic *

those :from a variety of other bands who -have married
nales whobelong to-Band A, and i

2. there will be significant dlfferences jn txait

expgession between the sexes; since both groups come P T 4
from a v,ariety of sourdes. g -

It should be noted that the practu:e of non—speciﬂc

nuptial residence. pattern. Insuch a snuauon, one
can readily assume that fémales will Form a relatively
heterogeneous group, since they come from a variety

of biological sources., However, the discussion becomes
more complex when thé male grotp is considered. It

may be assumed that the hypothetical 'first group of
men “to engage in these ‘marriage practices' forméd a .
relatively homogenetus group, since up to this point
no exoganic' unions had -occurred. ‘However, what of:

fourth generations of: males taking part‘iﬁ these

customs? ' Given the input into the male gene pool OFf,
the. ‘genes of their'mothers who have come from'a
variety of sources, do the males remain .a mlatwely y .
homogeneous group?
Present—"day genetic ‘reseaxch has isolated several -

explain the ‘more complex ways. in which inheritance
nay relate to the:sex: o's the individual. Thus, it
cannot be said that males may express more chaxacter—
istics similar “to their fathexs, owing to their

systems strive, toward a reduction in varibility.
Thus' the offspring of ‘mixed unions will tend to .
exhibit less'variability than the parent generation.




» the' male offspnng of mixed unions. remain in the
band, while new females from varying sources are
continually added to it, it would seem permissable
£o suggest that these males will display relat:.vely
less variability than the females. -

. . IIr. In'situat\ions of ptescribed band esogany =

Py " .-A.,If the residence tnits of a band are based on male-
b : male: ties,, then x y
. 1. males and females will display little within-sex
variability of trait expression, since the males are
” | . all products of prescribed matings of,. say, Band A
males with Band B females, and the females are ail
., from one band, say, Band B, and
. 207 "2, there will be significant differences in trait
Yo i % expression betueen the, sexes, since‘ the males ate '

products of 'say, A-B unions, but the females are not.

‘ If the residence units of a band are based on female-

/ female ties, then
1. males and females will dzsplay little within-sex

'vanamhty of trait expression, since all the males

- £ all prodicts of the mating of, say, Band A females
. B with Band' B males, and
. VUil .- 7" 2. there will be significant differences in trait
o i M .. " expression between the sexes, since the females are
products of,’say, A-B matings, buf the males are not.

C.. If the residence units of a band are not strictly
g / based on either of the above types of ties, and
IR . 3 F ‘

Band A.males marry Band'B-females, and Band C males

& ek :ccme £rom one band, ' say, Band 3B, and’ the fe\l\ales are

P : ‘' a). if the prescribed marriage pattern is that, say,

S




. ‘. .marry Band A females, “then- “
8 ‘1. males and females will dlsplay a notable deqree
- of witlun -sex Va!labll).ty of trait expression; since

o the male group may include males from Band*A who
et "'- have married females from Band B (and chosen to reside
‘near thé Hisband's Kin), .and males £xdm Band C_ who
" have ‘marriéd females from Band A ‘(and Chosen to reside’
“ s near the wife's kin). , Similarly, ‘the female group
i inay- include females from Band ‘B who have married males
from Band A; and females from Band A who have married
 males “from Band C, and e &
2. there will be s:l.q}:u.f:\.cant differénces in trait
. expression. between' the sexes, since.the male group
1° " includés.inaividuals from Bands A and’’C, while the.: .
'\, female ‘group contains individuals from Bands A and B.

b)  If the Brescribed marriage pattern is that, say,
‘Band A female; rry Band B malés, and Band C females "
. marry Band A males, then . P
i 777 1. males and females will display a notable degree
e LLef within-sex Variability of trait expression;'since
the male ‘group may include malés from Band B who have
married females from Band A (ana‘ chosen to reside
neak.the wife's Kin), and males from Band A who have
married females from Band C (and chosen to reside
nedy the husband's KinJ. Similarly, the female group
way include females from Band A who have married males
. from Band B, and females, from Band C who have narried
DU males from Band A, and’ 2
.| B -thére will be significdnt d:.ffetences in'trait -
1. 41 “expression between the sexes, since the male group
‘includes ‘individuals from Bands A and B, while the
female, group ‘includes individuals from Bands A’ and c.
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If the residence units of a band are based on male—
" male-ties, then,/

1. males.and females will display.little within-sex
variability of trait expression, since all individuails
are products of, say, Band A and Band B unions ‘(in
effect, "the males and females of Bands A and B tend
o become members of one' large gene poal, since there
is continuous mating between the two bands), and

2. there will be no significant differences in trait

_expression between the sexes, for the same reason.

If ‘the'residence units of a band are based on female-
'fmnale ties, then YR

1. ‘males'and females will dlsplay little' iwithin-sex
varlablllty of trait express].pn, fur the samé x'eason
as A, -and

2.' there will be no- s1gn1flcant dlfferences in trait
expressmn between the sexes, for the same reason.

If the residence units of a’ band ax&e not .strictly

',based on either of the ‘above types of social txes,

then.

1. males and females will display little thhin—sex
varlabuxty of craxt expresszon, for the same Treason
as A and’' B, and

+ 2. there will be.no significant differences in trait

expression betveen the sexes, for the same: reason.

It is of note that in situations of reciprocal band
exogamy, the two bands involved become part of one
large gene pool. since no meis genmetic material s
added to this gene pool, the net effect is the. same

as that in a situation of -band endogamy: it is

impossible to discern residence patterns. ‘It is also
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suggested that while theoretically, ,_naleé and, females
showld display little.within-sex variability of trait
expression, in actuallty, the general human tendency

. toward slightly greater male variability of trait "~ .=
expression may bé evident.

It is apparent that, within the model outlined'above,
each marriage pattern’is not ‘aniquely associated with a
specific paétern of within- and between-sex variability of
trait expression.” The pattern of variation predicted. for non-
specif1c exogamy coiipled with flexible residence units is the-
sane as. that Fredicted for prescribied exogany and Fleiible
safasnce; anits. The.pa(:tern pred{cted for prescribed exogany”

coupled with male male residence units is the same as ‘that

* predicted for prescribéd excgany and female-female residence

units. The pattern predicted for endogamy coupled with.any
type of, residence unit.is the same as that predicted for

reciprocal exogamy coupled with any type'.of,resid‘ehce»unit._
i However, .the model does allow.an investigator to be
a Tittle more specific about marriage and residence customs
than would be possible through pure speculation. It permits
identification of the ataitlonion non-specific exogamy

and male-male residence units or ‘female-female residence units,

. the combination of prescribed exogamy and male-male or female- *

female residence units, ‘the combination of eitlr non-specific

or prescribed exogamy with a flexible residence pattern, and -

the practice of eithex: réci exogamy or e




-of serious consequence. o

Application to archaeological samples

“The sample used-in this study comes from an Archaic
Indlan cemetery which may have béen in bsé ‘for ‘a_ perind ‘of
several hundred years or'more, and thus.may-include’individuals
who were never simultaneusly alive. In“studies’ of archde-.
ological samples of this nature, it is necessary tor consider
that the total amount of vér;abi‘liFy present may reflect not
onily the biological composition of the sample, but .also the
effects of microevolution. Hoyever, given the fact that vQ:he
model proposed for this study is concerned with the relative
amount. of variability displayed within and bétwéen the sexes, ’
Loz han the absolute amount of variability present, the it

presence of microevolutionary changes is not judged to be !

I
Tt is hypothésized that-the microevolutionary p‘récea's i i

should afect males and females in.a-sinilaf manner . Thus,

in an ‘endoganous group, males and females’ should swpress the .

‘same degree of within-sex varisbility of frait expression in

sdmplestaken ‘from a singlé generation as those taken from '

a . number of generatums, desplte the fECt that the actual

amount of variability present in'a smmie Eion & single’

| generation will be'less than that in a-sample taken from a '}

humber of generations. Furthermore, there should be no i

significant differences in trait expression between the.sexes
in either sample. In an exogamous group, the presence of
individuals from a variety of different sources, should continue

to be evident in the display of greatex variability’of trait
i ;
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expression within this group, and significant differences
7 ;

in trait’ expression betweenthe sexes.

3.3 Age determination )

. & Iivorder For astudy ol endoanin, exogRs And post-
% nuptial residence patterns to have v'alid:‘\.t;‘(, the ‘sample must
be limited to thosé individuals affected by these customs,
w"namely, married individuals. since the vmarital’ status of an
individuale is hot generally reflected in skeleta'l evi‘dem:e
(unless some bmloglcal defomation is petformed upon marrx.age) ’
an dlternate means’ of obtalnlng uus 1nformat10n is requ).red |

Spence (1971) deals with this Droblem by selectxng‘an 'age of

m}rriage’, such: than any u\dxvlﬂual Df at least’ th].s age has
T "“.a high probability of beiny marfiéd. Spehos notes that such
an age cannot b 00 highy lest the sample size be fedced 5
an unnecessarily low nurber, rior:can it be too low; lest

unmarxied ‘adults. be mcluded m the sample. After some

deliberation, Spence ch s an 'y age of Y

years_ for use in his tudy of marriage patterns. The same

'age Of marriage' is used-in this study.

The main criterion used to evaluate whether,an
individual met the age requirement for inclusion’in the
sample used .in this stidy was closure of the spheno-occipital

_synchondrosis. The timing of complete closure of this joint

is subject to some debate, with eighteen to twenty years

_Being the" age. commonly designated as the time at which it
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begins.to fuse dnd twenty to twenty-five years designated -as
the time of complete closure (Mcl(ern dnd Stevart 1957).
che\(er, it seems reasonable to assume that 'closure is

cample\:e or nearing ccmpletwn by the age of twenty-ane yeaxs.

% When thie’ spl ipital is could not be

examined; or when further’ information was required, the

following, factors were taken into consideration: _ the’ presence
of the third lnolars, the degree Of dental attrition, the state
of ep1physeal anioi pd sutiice obliteration, the morphology

of the pubic jsis; and ‘the of ve F

joint changes.

The 'agxng procedure yielded a £otal of forty-three

adults ('l‘?ble 2), one less than that glven by Anderson (1976).

_This aiscrepanity reflacts the fact that the remains of

individual 18D cotld not be located for examination. Tt may "
be noted that the catalogue card for this individual in the
Archacology laboratory at Memorial Univérsity indicatés that
the remains were very fragmentary, and would have been Gnt

suitable for inclusion in the sample used in this-study.

P . 304 sex aéten;\';natisn

" This thesis is concerned with measiring ‘the relative
variability ‘evidenced by male and female skeletal remains.
in order for such a studyl to have validity, it is of: utmost

importance that adult individuals be correctly sexed.., However,

this may prove to be a difficult tagk, since the process of




TABLE, 2.

ADULT INDIVIDUALS- FROM 10CUS II

o, C o F ]

IR TY ise 372
1B ' 19 ' 378.
4 o= / .31C
5 P 220. i | 408
6 23 3 s 44n
y 5 443
8A 278 6n
9 ) ZBA, ] T 47

-10 ' 28B - K 478
“12 T . LEIN

‘. 14a 306 s 508
15543 31 : ' 508
168 32 ’ 51
182 34 3 52"

* kA
E : Total = 43




| ¥ sexing Skéletal material is generally based on subjective .
estimations. . The amount of overlap in the characteristics of
the two sexes complicates the task.: Hrdli¥ka (1972) has noted .
- Z - » \ N N )
that )
' If a large number of individuals of each sex were ' . -
- arranged on the basis of their-bodies and parts,’ it -
would be found that the whole bodies as well as many
- . of ‘the parts would range in the males from the hypo- 3
to the hyper-masculine, in the females from the hypo- . 3
- to the. hyper-feminine, and that the hypo-. of the two '
p S :groups 'so overlapped that a distinction petween them
was ffl ult ot even :.l!\possxble (Hrdlxﬁka 1972: lll—
11

iy stimates of the reliability of ‘sexing skeletal
material by:visual methods range ipward from approximitely

- 708, depend'ing on the ciiterfa used. xmgn’\an (1962) has -

suggested that an- expemenced therver may sex a’ skull with

82-87% accuracy, a pelvis with 85-90% accuzacy, and long

bones' with 70-75% accuracy.’ He has also suggested that

sexing based on the characteristics of the skull and _pelvis

has: an-accuracy of 88-93%, " that  sexing based on characteristics
of the pelvis and long bones has an ‘accuracy ‘of 80-85%,- ;

and that sexing based on characteristics of the wholé skeleton

(that is,"skull, pelvis and long bones) has an aceuracy of
- 90-95t. T
7. D. Stewart's (1948) estimates are in close agree-
ment with thege outlined by krognan (1962). “He has suggested
that an experienced observer miy sex a skull with 0% accuracy, -
and a pelvis or entire skeleton with 90-95% accuracy.
POC“SIHQ on features of the pElvl.S, Washburn (1948, 1949)

‘has suggested that the is¢hium-pubis®index may be used to sex




© irdividuals with-over 90% accuracy, ‘the sciatic notch. with

* around 75% acéuracy, and the notch and index together with

" around.98% accu:'acy. Phenice (1969) has suggested that the - 1

ventral are, “subpubic concavity, and medial aspéct of -the
ischio-pubic. ramis may be used with 96% accuracy.

In general,: the process of sex determination involves
“a consideration of a variety of-elements relating to both
size and shape. ‘Sublett (1966) has provided a par‘ticulany‘
clear and: concisk summary: of the characters generally relxed
upon in her study of Seneca remains, from New York State. Her.

summary was sup‘plgmented with information from several other
s 3 n e 2

- sources . (Keen 1950; K!Ogman 1962; Phenice 1969; Bass 1971;

Ubelaker 1978) to px‘odnce a list of criteria to be.-used in
sexing the individuals from Port au'Choix. These criteria

are ‘listed in Table 3, while a detailed explanation of ‘them

‘'is provided.in Appendix A. Tt may be Toted -that while these :

oriteria have been derived- from modern White and Negro dis-

*" secting room specimens, Sublett's (1966) work with Semeca

" skeletal’ remains: suggests that, these standards are applicable

to Indian populations. . :

The sexing of the Port &u.Choix remains produced a
total of eighteen females and twenty-two males (Table 4).
The remains of thrée individuals were so fragmentary that’ no
sex could be assigned with an acceptable degree of certainty.
'l‘hese results were compared:to those. listed by Anderson (1976)
in his descnptmn of the Port au Choix remains, and to those

listed on catalogue cards for ‘these individuals in the
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TABLE 3

CRITERIA FOR SEXING: -

SKULL E s i

Overall size and robustness * !

-Size of thz supraorbital ‘ridges ..
o

Cong€iqurat{on of the supraorbital margins
Degree of parietal and -frontal bossing

Muscle markings

Size of the mastoid process

Development of the posterior dostiof the
zygomatic process

wWidth of the zygomatic arches

Breadth of the palate

Size of the mandible

Chin form

PELVIS
Muscle markings
Sub-pubic. angle

' Presence. of the ventral .arc

Medial -aspect of, the 15chio—publc ramus.
Presence of a ‘sub-pubic concavity
Angle of the-sciatic notcl

Presence Of a pxeaurlcular sulcus
Ischium-pubis index.

Size of the obturator fnramen

Size of the acetabulum

Lateral view of the:sacrum

Size.of the first sacral bod

. ‘Size of the atticular suxface of the

sacrum
LONG BONES ¢
overall -size

Muscle markings
SLZE ‘of ‘the Artxculax‘ s\xrfaces fe
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TABLE 4

SEXING OF LOCUS, IT INDIVIDUALS

Individual Sex:

Individual

Sex

1A female ? 288 2

1B female 2 . 29 male

4 female ? "\ 30c male K
5. male . 31 male

6 . female . 32 male
7 female ? 34 male
8A male 35A male

9 v female 2" 378 male

10 female 378 female
12 Y male - 37c female ?
14a male 40n male
15 male 44n female
16A female / 44B male
18a male 46a male ?
188 female 47A male
19 | ‘male 478 male
21 female 495 . female .
22D, * male 50A 3 female
23 ? = 508 male
25 female ? 51 ?

27K male 52 female

28A female

Total females

Total number of individuals,

Number of female§ =
Number of females 2 =

Number of individuals for whom no sex'could be assigned = 3

11

2L
s,

Number of males

" Number of males 2 = .1

Total males

22
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Archaeology laboratory at Memorial University. When ar
discrepancy w:as found to exist, the remains were ehediEataed
and re—evaluéted/‘ In all but onefase, the assignments agreed.

The excéption was individual 1A, 'whom Anderson describes ‘as

- probably male| (malé?), but whom the author and catalogue card

escribe as probably female (female?). Following re-evaluation,.

thE latter des;gnatlon was used

It should be noted that the cases of. 'probably male'
and. ‘probably female' wvere included in thé sample used in
thls study, since, in gengral, the sexing.of these individuals
carried only a limited amount of doubt. fThe 'probably’
designation was used because the remains ‘were fragmentary. |
Given the limited amount of material available for.study, .,
and the lxmxted amunc of doubr_ associated with the sex1nq of
these’ Jr}dlvldu,als, the.xncluslon of these casés seemed to be

Justified.

- 3.5 . The genetxc basis of osteuloglcal traits

Introduction ’ 2 e i

< w 1t is obvious that the validity of any study of
biological relationships depends on the use of data which
reflect genetic information. .Traditional methods of osteo-

logical &dnalysis have relxed on the use of metric data, for

such ccmpar:tsons. Hawever, in recent years, such methods

have fallen into .disfavor, owing to a growlng céntroversy

regarding the. influénce of enguronmental factors on'metric .

[ S




B:erby 1973; Pieiffer A977).

e

trait ion. This v has led to an investi-
gation of the' use of non—mecnc traits in ostenlog.\cal
analyses, and to.a prell.feratxon of; studies ysing non-metric

data, The influence of ‘environmental factors on non-metric

‘trait‘expression; however; has also become a ‘subject of

debate (Corruccini 1975; Trinkauss 1978). . - . ~
As the situation now stands, both methods -of ‘analysis

have. their proponents:. A number of workers defend the ‘use

of metric data suggésting that studies based on fetric traits

" produce results: comparable with lingdistic, geographic, &nd .

. v
‘historical evidence (Jantz 1970; Howells 1970, 1972;, Right-

mire 1972; Carpenter 1976)% ‘Other workers defend the use Of

" nop-metric-data, pointing out-that studies using non-metric:
0

traits have -also produced results which are.comparable with. -

" known or suspected relationships between the populations "

involved (Laughlin and Jorgensen 1956; Brothwell, 1959, 1965

Sublett 1966; Berry and Berry 1967 A. C Bet:y et al 1967;
Anderson 19687 DeV:.111e;s 196K Lane 1969; Ossenberg 1969,
1970; Kellock and Paxscns 1970a, 1970b; Knip 19703, 1970b,

1971a, 1971b, Bnikstra *1972; Finhegan 1972, Rxghtmlre 1972~

In ordef to determine wmch. 1f cither,. of these .
sources of di:.a ‘might provide more reliable results in this

study, the available eviderice on the. genetic basis of metric

and. non-metric traits was investigated. The author's findings

are summarized in the .following sections.

¥ “ - i E -
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Metrié traits . ? A
Metric traits may be described as. "continuous P

morphological variables dealing with the size and dimensions -
[of the skeleton]" (E1-Najjarand Mcwilliams 1978: 112).; The
genetic basis of ‘these traits is mot completely understood,

although it is that the inheri of metric traits
_1; based on the combined mtluence of many genes (DeVilliers

1965) .

- The two principle sources of information on the
heritability of metric traits in humans:are studies of tiins

and studies of the descendents of immigrants’ (Wilkinson 1971).

' However, the results of these studies are not in agreement.

‘Estimates of metric trait héritability based oh-studies of
twins_suggest a 10w envirofimental influence on metric trait
expxgssxan (Vandenberq 1962; Nakata et al 1972) while
estimates of metric tlalt hentabxhty based on studxes of ..

. ~the descendents of immigrants suggést a high enviromental:
influence .oh metric trait fxpression’ (Lasker 1945, Kaplan _
1958) . B e i

In any case, the existence of emu.mn.n\ental xniIuences

S RteiE EratE expression ray ot be of serious A L
in a study such as this one. .It is ptoposed that a group of
genstxcally related individuals living together in a common

. situation would be, subject to a common, set of general environ-
mental influences, such as cli.mate and nutritinn, and would

constitutea relatively homo us. sample. ions to

this rule might accompany' the existence of status or class




.~ part of this

Non-metric tsaits

* logical variants of the skeleton. or other‘body structures.

distinctions within the group if such distinctions manifested:

themselves in ways which affect ical trait: on,

fox‘ exall\ple, differential access. to food or dlfferentlal

appl).catlbn of such practices as cramal defo.pnaf.l.on Band

“level societies, ‘however, arg not generall'y characterized by
the presence of ¢lass distinctions. D'Entremont’s (1977)
work on the existence of status differences a.manq the Archaic
Indians of Fort au Choix supports the idea that theizr society
was an egalitarian one. -He points oht that the grave goods
associated with each individual.do not indicate the' presence
of ‘any social distinctions beyond those which may be ascribed
to family affiliation.. The present author found no evidence
of cranial deformation or any other practite which might. have
affected osteological trait éxpression within the Port.au Choix
sample. Thus, it is proposed that, within this sample,

1nd1vx“duals coming £mm the same band would indeed form a’

relatxvely homogeneous group, while individuals coming £rom

differént bands would form a relatively heterogeneous group

ty ing from differences .in

their genetic makeup, and part from differences in the

" environmental influences, to which they were subjected.

Non-metric traits may be described;ag minor morpho~

' For most non‘metric traits, variation seems to.result from

(.

normal developmental processes, and .thus, /’sﬁch variants are




than metric traits (Knip 1971a, 1971b), although this point

“ has ‘been ‘debated (Carpenter 1976) -

o k - .

not usually described as 'normal' or 'abnormal' features.

]

These ‘viriants may display a continuous or discrete distri-
bution. Those with a 'continuous distribution ‘show varying
‘degrees of expression' and are referred ‘to as ‘continuous |
traits', while those with a discrete distribution may be

described as ;iﬁher present or ‘absent, and are referred to

as !discrete traits'. The use of non-metric traits allows
data to be‘collected from cranial and infracranial remains
which are fragmentary or incomplete. In addition, it has -

been suggested that non-metric: tx:aits may be easxer to score :

The existence of non—metrl.c varlatlon has been L

recognlzed for a number of years. Chambellan (1BB3) , in his

study of sutural bones, seems -to have been the flrst to

suggest using non-metric traits as anthropological characters..
Tventy years latex, Le Double (1903, 1906, 1912) collécted

non-metri¢’ data 'from numerdus sources,.and demonstrated the

range of variation present in large samples, ds.well as thé _

existence Of rac¥4l-and. regional differences in variant

incidences. - A variety of otiier writers also contributéd to -
the' early literature on non-metric variation, ingluding Dcrsey
(1897), Russell (1900), sullivan Q925), . collins (1926), / i
and WoodrJones., (1931a; 1931b, 1931¢, 1933). . )
n the Last 20 yedrs, an increasing amount of time and’

energy has, been devoted t6 the study of mén-metric traits.

Anderson (1968) reports finding more than 1500 references in
i
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“which such variants are discussed. Finnegan and Faust (1974)

list 1556(references in their more recent bibliography -6n

non-metrid variation, and Finnegan (1979) lists over 300 more
) : - = =

in his to this bibliography #

Most of the existing information on the genetic basis .

of non-metric traits comes from studies of animals, partic—

_ularly rodents (Grunebekg 1950, 1952, 1955; 1961; Webexr 1950;

Searle 1954a, 1954b, 1960; Deol and ‘Truslove 1957; Deol 1958;
Harland 1958;. Truslove 1961; Greval I562; Berry and Searle
1963; R. . Berry 1963, 1964, 196%a, 1969b; Hove. and Parsons
1967; Parsons and Hz;v;e 1?67; Berry and J’akobson 1975). This
Work suggests that non-metric traits are at least partially .
geietizally determined; although not”in simple Meidelisn
fashion. Rather; most non-metric traits seem to be determined
as contimwous variables controlled by the complex interaction

of a number of gene loci.- -A..C. Berry (1972) has suggested

that such, traits may il the remote of genes
whose main activity lies elsewhere. Whatever the case, for

each trait there appears to be a genetically determined point

which acts as the 14 between phenotypic and

_ absence of the trait (Gruneberg 1952). It was this genetic

‘model which. led Gruneberg (1952) to. propose .the term 'quasi-:

continuous. traits' to describe non-metric variants.

It has been. suggested that the 'polygenic' nature of

non-metric traits may add to their valie in studies of popu-

lation-affinities, .since polygenic traits are relatively less

sensitive to the action of selection, mitation and'drift than
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monogenic traits, and hence, much more likely to remain.
stable through time mschmsky 1959; Bxellckl 1962; Hanna ;
1962; Devilliers 1968). _ DeVilliers (1%8) ‘suggests that,
in view of this evldence, polygenic characters may. "offer the
best basis for detemu.n).ng the effects of population mixture
and hybridization (on characteristics of a population) ™
(Devilliers 1968:2). ’

Several.workers have used both monogenic and poly--

" genic “traits’ in studies of group affinities and found a
correspondence in.-the results (Sanghvi 1953; Laughhn and
Jorgensen 1956; Pollitzer 1958). Other workers have had

» different results (Oschinsky 1959). !

jE & Examples are known in vhich blood group isogenes

fail to reveal any affinity between populations,
. “whereas a ' comparison based upon'genetically-complex
L . traits gives conclusive evidence of relationship — B

i in full”accordance with historical, archaeological,

: » o geographic data (Bielicki 1962:4). .

o There have been 'a limited number Of sl;udies on the

PO genetic basis of non-metric traits in human groups. There

are two main reason for this. Firstly, such studies require ey
a sample which is well documented in terms of the relationships
between individuals -.an easy task if one is dealing with ;
1aborat:ory animals, but one whxch becomes almost mpossxble_

when dealing with human skeletal samples. Secondly, if one

Bos chooses to work with living individuals, rélationships are

casier o detemine, but the number of traits available for

stuﬂy is reduced to those which may. be palpated or abserved i
on X-ray. Desplte these problems, some studies are available,

including those by Montagu (1937), Hess"(1945), Torgersen

PRCEE Colg
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(1952), Selby, Garn, and Kanareff (1955), Grahnén (1956),
Suzuki and Sakai (1960), Johnson, Gorlin and (1965),

El-Najjar and Dawson (1977), and Saunders and Popovitch
(1978) . = These studies seem to favour a degree of ‘genetic
control. over mn—métri.c trait expression.

Several workers hwé noted that the expression of
mm—met’ric traits may also be affected Py the influence of
non-genetic factors relating to the developmental envircmment
(searle 195411, 1954b; Deol and Truslove 1957). These factor-!.
ditermined frem ‘stulies of rodents, inclide maternal physi-
ology, parity, and qxeé, and seem to achieve their affects by
infliencing the size of structuxés or their primordia
(0ssenberg 1970) . Hmﬁ‘er, Oss;nberq (1970) has suggested
that the differences in #Bh-hetric trait expression produced
by tkgse’ developmental factors is at a much lower level than
those produced by genetic factors. It may be noted that the

i of geneti on the underlying genetic

s '
continuum is reflected in the term 'epigenetic polymorphism’,
proposed by Berry and Searlé (1963).
As was’ the case with megric traits, the influence L

does not seem

of env. on non ic trait
to pose a serious threat in this analysis. It is assumed __
‘that for any given group the influx of new individuals £rom
other' bands would contlnue to be measureable in ’(ems of

greater relative vax:iuhilxty of trait expressinn than would

be found among individuals, from the same band.

4

3
i
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study.

E

iscugsion
Existing information indicates that neither metric

nor non-metric data are of supesior value in stidies of

‘biological relationships. Both types of data have prodiced

results comparable with known or.suspected relationships

between the populations being studied. Both métric and non-"

_metric traits have been shown “to be genetically determined

though the expression of both may be influenced«to varying

by envi 1 fact such as climate, nutrition,

maternal physiology, or biomechanical stress. It has been '\
suggested; houever, that.the presence of such -influences may
naé be of serious. consequencé in this study;‘ since it is
assumed that individuals who come from the same band would
share a similar genetic backqtﬂund and be subject to a common
set of qehexal environmental influences, and hence, should
display relatively less variability than individuals coming
from a variet} of‘bands. T, . B

Thus the worker has a choice. 'He may use the type,

of data which appeals to him most, or he may use both types

-of data. ' The latter approach has been advocated by a number

of workers who suggest .that . these two types of data pxoduce

complementary results (Sanghvi 1953; Laughlin and Joxgensen

3 Pollitzer 1958; Brothwell959: Devilliers 1968;

Howells 1970, 1972, Jantz 1970; Knip 1970a, '1970b, 1971,3,.

- 1971b; Rightmire 1972 Corruccuu 1974; Cax‘pente: 1976,

Trinkauss 1978) . This is also the approach used in-this
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3.6 Metric tx.a"l_’t selection
Previous work- : g
The literature on metric'trait amalysis contains a

. limited dmount of information on the feliability of specific
méasuréments in describing and comparing. populations; (Howells
1957; Landauer 1962). Thire are some uriters who have made
a genexal distinction-betueen the usefuliess o s15e At jshape
measurements in qsteologlcal studxes, advocating the use of
"shape-oriented measurements' £or population comparisons
and tha use of 'size-oriented. measurements' for sexing
purposes (zegura 1971).  other workers have been more specific.
For example, zegura (1971) and Crichtor (1966) have ‘suggested
that measurements of the face may be more valuable than those
of the vailt £6r population comparisons. Hovells (1969) has
squest;_eﬁ £hat measirements. 6f - the breadth ‘of the cranial'base,
the protrusion of ‘Lie submasall Tegion, and the delative prom
‘inerice- of the orbital rim may be more'important.

&, The use of factor analysis in future studlés of

* biological ‘relationships will no doubt contribute useful
'information on the reliability of using specific traits in

. siich analyses.’ However, for the present, most authors seem

. to base their choice of mea’suz‘-emen,ts on ptécedem:, xéther
‘than on the value any particular measurement may have in terms
of the specific’information it conveys.

<




taken due to’ a lack' of equipment or. Erequent damage to the
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the choice of traits'to be used'in this study. However,

given' the small size f the Port au Choix sample, consider-
ation was also given to-choosing a battery of traits which
would be applicable to the maximum number of individuals.

The desired goal was to obtain a set of measurements which -
would give an overall picturé of each individual (in so far
as this vas considered possible), but at the same time ensure

ificlusion of the maximum nurber of cases. . . “

a

Giles ‘and Bleibtreu (1961) have suggested that when

the morphélogical differences being sought.or studied are of

a small order, use of a number of measurements may. provide .
nmore useful information. Thus, despite the fact. that. most
Wbitker Tave: thided Toiraly SAWCEAIIAT, EaTES POT e HIEOES,

of population comparisons, both cranial and infracranial

_traifs were used.in the andlysis of the Port'au Choix material. '

The sets of cranial and infracranial ‘traits were' chosen inde-—

pendently, and the subsequent statistical analyses performed

‘s’ep‘arétely, this providing an opportunity to compare the

B results provided by these two types of data.

o practical considerations were’ involved in the
process of metric. Erage selectich. The sirsc of these' was “

the ‘availability of equxpment, while the second was the amount |
of damage evidencéd by the sample, A pilot study ‘of the Port
ai Choix material was carried cut using the University of
Toronto déta codification sheets. This pilot study vas .-

designea to identify those measurements umch could not be
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sample, Traits which could not be recorded for a large.

number of individuals were eliminated from the analysis,

since their inclusion would require the use of a large

‘number of estimations when multivariate statistics were used. 4

Such estimations may bias the sample toward an artificial
estimate of homogeneity, and are considered unacceptable.

'l'he process of trait elimination resulted in’exclu-

sion of measurements of the palate, mandible, clavicle,

scapula, innominate, sacrum, calcaneus, and patella. Many i

" 1dng bone measurements were also excluded due to frequent H

a B - H
damage to shafts and-epiphyses. The measurement of auricular: H

* height was eliminated due to lack of proper measuring equip— ’?

< -
ment, that is, a craj 1ostat‘ Measurements of the mandible

‘were eliminatedi from the study for ‘two reasons: 1) it was

evident that areas of the mand).ble such as the mandlbulat
i condyles and ascending ramus were often damaged, thus limiting . -

the number of measurenmerits which could be taken, and 2) the

uge of :onlythose skulis with' preserved mandibles significantly I
esex :
reduced the sample size: o b

‘The selection of measurements partly on the basis of

R T their pxeservat:mn Hab eitain implications . It may be argued

2 that such selectlon preclurles the selection of measurements

on“other basés, such as their usefulness in population g

* comparisons.. However, the tran—.s which were chcsen for

« use in this study do not seem ‘to be sanlf.\cantly mas& by

this criterion. Indeed, the choice of cranxal traits would

probably have been exactly. the same if the presemvation 3




" pefinitions are given in Appendix B.

_criterion had not been used.. In temns. of infracranial - -

remains more measurements would have been desirable. However,
% \

it may be noted that the avauable measurements do nge

some idea of the size and shape of the preserved infzaczanial

xemams, ‘and should be of some value in' th.{s study .
e end product of the process of metric txait
selectic was a set of fuurteen cranial mnsuz:ments and

thirtedn infracranial measurements. The cranial traits.

| pertained to the vault of the skull, face, base of the skull,

. orbits, nose, and upper’alveolar process. The traits were

as follows; | P i =

a) the vault: cranial length, cranial 'breadth, basion-bregna
heiglit, ‘and ninimm’ frontal breadth * >

B) the facé: upper facial height, bizygomatic breadth

<) the base: basion-nasion length, and basion-prosthion
length *

) the orbits: orbital breadth, and orbital height

e) the nose: nasal breadth, and nasal height

£) the upper alveolar process: maxillo-alveolar breadth and

maxillo-alveolar length B

These measurements are illustrated in Figires 4, 5, and 6.
The infracranial’ traits used in this study pertain to

‘the humerus, radius, femux, tibia, and talus.  The traits are

as follows: ) y

a) humerus: maximum length, maximm shaft diameter, minimum™

sh’aﬂ: diameter, and maximum diameter of the head.

a2
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). radius: maximum’length

c) . femur: subtrochanteric transverse shaft’diameter, .sub-

trochanteric anteroposterior shaft diameter, and maximum

dlameter of the head’ *

d) tibia: anteropostenox nytrient fcramen (or “cnemic)

.diameter, and transvexse nutfient foraman (ox cnemc) dl.ameter

e) talus: maximum length, maximum breadth; and hexght

% I .
These are il in Figures 7 and 8, and

defined in Appendix B. All infracranial measurements were.-

nade -on bones from the left. side of the skeleton, following
tHe cgr{vention adopted for bilateral skull'measurements (cf. .

. Knip 1970, 1971).. This convention provides a means of dealing
with tiie. fact_that Bones from'the right sids’are. frequentiy
1atg‘er than' those from the left, This situation. may, reflect
the 'slight retardation of ossification on the right side, and

a resultlng longer pen.od of growth (Ossenberg 1970) .

.Procedure for recording metric data. ; tU0oC ;
. \,{ | While most of ‘the skeletal rémains: from Port

a\l Chnxx
are remarkably well preserved l:he remains of a nlllnb x Of indi-
viduals are fraqmentazy, maklng it mpossible to record values

for all the measurements outlined -above. Since"the Lxse of

estunatx.cms is ot considered e in mulu :
studies, individuals whose' remains were. Eragmentary} and thus

did not provide a comple;;e set of megsuranents, _wet’e;el'm\;n'ateﬂ

f£rom the sample used,in the multivariate analysis f metric

trait variability. The estimation of one :

et
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individual was permitted.

The elimlnat}on of individuals who did.not qualify for

inclusion in this study made setious lifftations on the sample

size, In terms of cranial tralts, the sample was ted\xced to
nine males.-and eleven .‘females, and in teérms of infracranial

traits, the Sample was. reduced to five males and s

These individuals are listed in Appendix B.
Since the author was interested in comparing .the . ;

results of the univariate and multivariate analyses, ‘it was

‘decided that precisely the same individuals and measurements

would be used in both-analyses. With no differénces in thev
traits or individvals utilized, it would seem that differences
in the results of these analyses could be attributed to :
differences in the technigues. used.

g The metric data gathered from the Port au Choix %
sample were recorded in the appropriate spaces of the Uni-
Verslty of Toronto IBM cod1f1cat10n sheets. .In order tO
m.nuuze exror, a1l meas\xrements were' taken twice. "When a

bilateral ‘meadurement could not be taken on’the left side,

" it wds replaced with the measurement from the right side of

the individual. This pzact],ce was.used when there was no
consx.stem: difference hetween the meas'ux‘emem:s Df bones fxom
the r].ght and left sides. 'l'his was the case wlth all traxts

except ‘maximum lenqth of the humerus, and maximum lengf'.h of

the radius.” In these 1nstances, and, in~cases when u-.e

measurement was unavailable ‘from the right side, the blank

was f£illed with the mean trait value for males or females as




_-Cranial index =

L 61 : » Ve
required: The latter procedure was also ysed for missing
Vvalues of unilateral measurements. Tt is recognized :that
estimation from other available measur.ement; through the .
use:of . regression equations would provide more precise xésuﬁts.
However, in view of the limited number of estimations involved
here, such a procedure was not considered necessary. When
the ‘recording procedures vere complete, the data were trans-
ferred. from the IBM sheets to computer cards, and checked for

accuracy, Lo

Indices
It. has been suggested. that.the use of data. from raw
measurements. in studies of biological relationships may o
produce results which reflect ‘differences in ‘size, x.:aeher
than 'shape - (Wilkinson 1971).  In an effort to ov‘ercome this
problem, and in an effort to make maximum.use of the data at -
hand, a saiber F dnkloes werh added to the 1ist of 'traits
used in the analysis of the Port au Choix material.. The use
of these indices is considired one ‘means of expressing shape
relationships (£. Wilkinson 1971).. The indices used-ip this
analysis are as follows:+ ‘ .

Cranial Indices:

(¢ranial breadth) 100
Cranial lengt - g

opiinal.t _ (basion-bredma height) 100
Length-height index .= {basion brodms helaht)
; » . . (pasion-bre height) "100
Bteadth—he,_\g‘% index = (DSigihpegihelont) 100
: i 3 (basion-bregma height) 10
Mean height index = {oriai-Tength + cranial brea%thi 72

T -
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A _ (talar height) 100 .
Index of talar height = falir Tenoth X

62

(minunum frcmtal breadth) 100
cranial breadth

1y index - lupper facial hei. ht) 100

Upper, facial index. = et
2 : " _ " Abizygomatic breadth) 100
Cranio-facial Jtnd‘ex = %“E—-‘cran aTh T

(minimum frontal breadth) 100 .
bxzygomaiuc breadth

fe 4 (basion— rosthion len th) 100
pathie tndex o7 “misﬁ:rﬂmgr‘
N : _ (orbital height) 100"
OISTEAL diidek & orbital breadth
(nasal breadth) -100

nasal height
(maxillo-alveolar breadth) ‘100

Maxilloalveolar dndex = O

3o
Frontoparietal index =
Frontozygomatic index =

Nasal index =

Infracranial Indices

Radio-humeral (or brachial) _ (maximum dength of radius) 100
index - maximum length of humerus -

Mid-shaft (or dxaphyseal) (minimun dLsmeter of. shaft) 100
index of humérus maximum diameter of shaft

Platymeric index _(subtrochanteric anteroposterior diameter) 100
of femur

= subtrochanteric transverse diameter
Platycnemic index _ (transverse nutrient foran\en Aiamefer) 100 "
of tibia

anteroposterior nutrient foramen diameter

: . . (talar breadth) 100' A
Index of talar breaath = {E3AbEcAdty 100 .

These indices were calculated for all individuals and the
results recorded in appropriate;spaces on the TBM codification

sheets.




, 3.7 Non-metric trait selection
Previous work )

As was the case with metric traits, the literature on
non-metric trait analysis contains a limited ‘amount of infor-
mation on the reliability of specific traits in describing and
comparing populations. Th’ns". once again the researcher is left
to rely io a large degree on ;;xece_dents set by other workers
(which, in many cases, have never been questioned) , or on per-
sonal preferences. There are, however, several additional
factors which the researcher mist take. into’consideration in

choosing non-metric traits. These factors include the presence

~ of sex and age lations in non-; ic trait "

and will be discussed in the following sections'.‘

Sex bias .
The use of biological traits in group comparisons is

based-on the assumption that groups belonging to the same

population will exhibit no ‘significant differences, in trait
expression. Thus, any comparisons which make use of traits
with a known bias toward members o&' a paxuculax gmup or .
category must be considered invalid (Spence 1971):

. It is-an oblious fact that there is a sex bias in the
expression of fetric traits, in :Mus tend to be larger
and more miscular than females. In the metric analysis of the
Port am,Choix ‘material these differences are dgalt with by
str;::tux;-ing ‘the. analysis to measure the relative amount of

variation present, not to detect d}fferenées in trait means.




-in trait expmssion between the two sexes with non-significant

‘intrinsic factor in eﬁéexpussion‘af *hypostotic' ‘and ‘hyper-

Many studies using non-metric traits have assumed that

there are no sex ai in ic trait
expression (Sjgvold 1973). Most of these studies cite the
pioneering work of Berry and Berry (1967) as proof of this

assnmption. Berry and Batry did indeed test the differences

results. Hwever, they used a sa.mple' drawn from a number of

different populations, and have been critized for luiping
together individuals from different populations into 'g‘rand
nale and female samples” (Corruccini 1974:428). By.so doing,
the Berrys £a£1ed to consider the possibui\:y that population

dxfferences mxght cam:el any existing sex dtffezences.

“Other stuai have xesults y -to i N

those of 'Bexry and Berry. Deo;.'é (1955) work with :eciprocai b

crosses of mice showed one character to be.'matroclinous' and
anothex:'patmclimus'.‘ A. C. Berry's (1975) work with iauman
skelstal material from London, Burma, Mexico and the Northwest '
Coast’ revealed a number of significant differences in trait
expression between the sexes, as well as a munber. of non-"
significant trends. Berry and Jakobson's (1975) work-on wild
1living house mice also aCaorstiated o aex blas for several

variants. Nancy Ossenberg (1970) has described sex as an

oatotic‘ traits. ' She points out that women generally retain v
more infanti].e characters, and hence, exhibit ‘a higher fxequem:y
“of hypostotic txuitu, whereas men exhibit a higher fxequency of
hyperostotic enxts, such. as heavier brow ridgés, la:gg mastoid
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&7 variant Will ma

affect -the incxdence of some of the minor variants,
T 1f-ata critical time 'f
variant, there*

est fself more often in one sex
N than 1n the “other (Gruneberq 1963:267)..

iHowe and Parsons (1967), Corruccini . (1975), and Cheverud,
Buikstia ‘and Twichell (1979) have also suggested that the

distribution of non-metric £raits may be an Expxession“of'

Y general and/or local size vauanons in the skeleton. Other,

wotkers have suggested spec).fl.c relationships between -certain

i fetErs aid Hoh setils vartanie (Bolk 1917; Mdntagu 1937; Woo

1949a,-1949b, 1950; Bennett 1965;" Carpenter 1976). Hovever,

, these studies are not conclusive. As Corruccini (1975) has
polnt.ed ok N 2

Either variable méy be the impetus fc: variation in
the other, or they may be functiopally independent . .J
but both ‘dependert on another, unrecorded stimilus
(Corruccini 1975:291).

In an effort fo determine which specific npn.—met:'ic '

\ : s T s s
straits display a Sex bias in their éxpression, the literature

% rOn non-metric varlatlon was rev].ewed for® 1nf0rmat].0n on ‘the

dxfferentxal'expresslon of tzaxt@ggemeen the sexes. A
‘lmited amount of mformation wés Lvailable on this subject,
since most researchers have tended to pool the dexes: in group
comparisons, and few have focused on ‘the problem of'sex bias
{n‘ nondmetric traitdexpression. However, a body of ’pertinent

data ‘vas assenbled, andz is summarized in Appendices,D and E.
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. JRa B ; b '
In analyzxng‘ ‘the information pxesented in these ?

appenrhces, some method of assxgmnq bias had 'to be ‘estab>

lished. . It vas ‘decided

at i ‘the expression of'a tran:
seemed to be correlated with one partlcular sex in over half

“the studiés reviewed, the trait would be.considered sex-

biased.”’ However, ‘at'least two indications of bias were

' required; a single study mdz.catmg bias was 1qnnred, smte

it might represent pecuharxues of the sample.

Tt béponas very: dbyicus when Gha examines ‘the data -

‘given in these appendices ‘that the patterns of sexual vari- ~

ation in ic trait ion' are cterized by
a general lack of cqdsistency. A. C. Berry (1975) .encountered '
a similar situation in her study of sexual differences in
trait expression, and suggestefthat it might reflect the
influence of environmental factors.

. INon-metfic traits] are the outward manifestation

of the activity of genetic, epigenetic, and v

.overtly environmental forces, and are a long

£rom the primary site of gene action (Berey 1575:529) .

However, the information presented does indicate a male bias

for expression of the following traits: . presence. of parietal
‘ foramina, accessory lessor palatine foramen, lambdic bone,

suprameatal pit, lambdoidal wormians, pterygoid plate spurs

and bridges, mandibular torus, paramastoid process, ‘supra-
mastoid cfest,auditory exostoses, posterior atlas bridge,
and sacralization, It indicates a female bias for absence
of the mastoid fcramen, pxesence of the :.nf{aofbital suture,
metopxsm, frontal grooves, open fa}ramen spxntgsmn, tympanic

dehiscence, palatine torus, precondylar tubercle, pharyngeal




= ' fossa, septal aperture and third trochanter. The available-
N information also suggests a probable sex bias for presence

N - of do\mle atlas facet, 1ateral atlas bridge, suptascapular
‘ . foramen, medlal t1b1a1 squatting facet, trochantenc osteo~
¥ phytes, and vastus 'natch.w However, the diréction of this !

b).as ).s not establlshed .

Thezen are three lllethods of dealing with the problem

- of sex pzas in non-metric trait’expression. These are:
“1) ‘to eliminate ‘those traits which display a biss, 2) to
usé statistical procedures which accohntfa: any existing
bias, or 3).to structure the anmalysis so as to avuidrt}‘xe ' i "‘ 74
affects of any bias.- The first option was chosen for use in
this study, and all traits which demonstrated a sex bias in

: their expression vere eliminated from the non-metric analysis. = |
5 -0 B ' ’ U
Age s : . 1

The: next ‘criterion considered.in the choice of non-

metric ‘traits was the existence of an age depehdency among

the variants, such that a trait might be expressed with B

different frequencies at different ages.. ‘noweve:x, once

again the work which has beer done in this area of research
“is limited.  Ossemberg (1970) has moted a slight tendemcy = - i

for’_hypercstotic traits to be age progressive, whereas hypos- i
" tbtié traits seem to be slightly age regressive, although

she has also suggested that such a small dependency may be

ignored, since it would not greatly alter the significance

Of group. comparisons. Korey (1970) has demonstrated age




correlations. for, .several non-metric’ traits when prepubertal

material is used, 4nd has s that .such~

ps if. the. age

will affect studies of biological relationsl
profiles of the ‘groups conpared are’ mot stnilar. Buikstéa .
©(1972) has supported this idea, and suggested that a‘ge' i
correlations disappear if indxvlduals under twelve years

are excluded as well as young material showing partial trait

expressmn of older matenal shew].ng the complete trait.

' corruccin [1970) nas repoitad xgnxfxcant dxfferences i
trait expression betveen: sdmples of "young',and 'old", adult )
Whites and Negros from the Terry skeletal coliection. -
~However, he has- noted that there is little consistency 45
patterns “of age acpendence for different samples:

Most rebearchers seem to be ip agreement that agé

, correlations A non-mebsic)trait:expressibniaze not ;Sié‘n)fl

 tcant br cbhsistent 1€ 6né 15 Aealing with strictly adult
samples. In view ‘of this fhct, and ‘assuming that' any cor-
relations of trait expression with dlfferent stages of ,
adulthood would apply to both sexes, the: existence, of age
correlations was ignored in this study.

"
Other factors

The :emaimng procedures !.nvolved in’ choosinq f.b
non-metric traits ‘to be used in this. analysis parallel those
used in the~ch01ce of metx‘l.c ttaxts. Once again, both cranial
" ana infracranial traits were consulexed ‘for mcxusmn in the

" analysis; déspite ‘the fact that most’ wogkers have tended t&

4
i
i
1
1o
]

o




_traxts most: ftequently lost -due to damage, or to poor

69

rely-on only cranial traits. As wxch metrlc traits it'is

suggested that infracranial remains n\ay provide an important
source .of information for population studies (Spende 1971;

Wilkinson 1971; Finnegan and Faust 1974; Gaherty 197

Finnegan 1978). Indeed, Fii-meqah (1978) has suggested that
infracranial traits may he more aptly suited to non-metric

analysis than cranial traits given 1) the possibility of

" bilateral expression for wost ial traits, 2) the

“preservation rates ‘of 1nfracran1al material, and 3) the |

number of avallahle studles on sex and side dlmarphlsr\ of

i njal trait on

Fcllowlng the procedure used in the selectio. of

metru: ‘traits, an assessh ent was made of those non-metric

'preservatxun of particular areas of the skeleton. Once

again, a pilot study of the material using €he University of

"“Poronto IBM codification sheets was employed/for’ this purpose.

Any. traits which could rot be recorded for the majority of

individuals yere omitted from the analysis, since the frequency

"of ‘these traits could not be’considered a valid refleétion,

of the sample frequency. Thus the following traits were'

AL

Thete were. qlso other :e' s why parti ula: trans

were excluded ‘from this, study: some trait

.,
Bl
N
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'studied or used to an extent which established thelr use-

fulness in’population comparisons.  These traits included. the
form of the transverse palatine suture, the size of' the
jugular foramen, “aha e presénce of mul;:iple mental foramen.
othe: traxts were excluded on the basis of subjectivity or

difficulty of scoring. Such txans included the presence of

an ossified apical llga.ment, peroneal tubercle, frontal
foramen, vastus fossa, pharyngeal fossa, panetal m)tch,
hype:trochanteric fossa, highest nuchal line, marginal forsten
of the tympanic:plate, and miltiple mandibular foramen, as
well as mastoxd foramen posxtxon, sagittal sulcus ﬂ1rect:|.on,
and traits of- thB clxnoxd regxon. Istill other t:axts were
excluded on the stLs of questionable qenetxc origin.. These
traits included the presence of gonial eversion, the sc—called
squatting facets of the tibia and talus (Olivier 1969),. and
the accessory facets of the sacrum and the 1nn0mxnate (Trotter
1964). ‘Any traits.which related to size, zugog;ty, or excess
ossification,. buch as marginal, nalar and zygomaxillary
cubexcies, and ‘presence of a subclavian or humergl facet,
glenoid fossa extensi ing of the tibia,
patella, calcaneus; fibula, and iliag crest, were excluded i

(scapuia_) ot

' with

s (1970) ion that -hyper—

ostotic traits may be male-biased in their expression.’ Absence
of the anterior “fdcet of the calcanéus was excluded on the
grounds that thxs featu:e is. nc\t independent Df the presence

. of a double antexior facet. ven:ebral traxts, such as epel‘x ‘

foramen tzansversarium ‘and divided’ Eotamen tx'ansversarinm, &

‘e
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1., . - k& . \ A
were not recorded for all vertebraedue to statistical

conslde.tanons to be dxscnssed in the next chapter. ‘,'l'he ¥

pre;ence of spina bxi).da was not xecox;ded, sxnce th:.s txaxt

may be pathological, and hence, n\ay be an abnomal vatlan: s

Only those traits which cculd be cunsxderad the result of

normal developmental ptocesses were' included.in this study.

Spbndylolys;s was not xncluded, since it may be a developnent;l.
: N ) anomaly relzn:ed to Sbress fractures (Epstein 195s). _ .

. An uigitionu cons;deratmn ‘in the pmcess of txait .

selectmn was the ability of a traxt to be easu& defi‘ned and |

K \stajdardized, Wood-Jones (19302) has pointed c _the ruffi-

" culty of acxcurately aconng traits as "lux§e o:tsmau p:esant

. ox absénk, ladeording éo [their] degree of develppment or . .
v e ;pro:lninesme , especially when several gopulations are being }
éompa:ed (Jood—aones 1930a: 179). Moreover, the appearance
of some £rd iis may vary to some - degrgfly, . For example, there

may be one'or savexal accessory~ palatine foramen, or one ‘or,

noxg coronal ‘wormiam bones. 'nus latter. pmblen is consi‘dered

by SJ¢vold; (1973} who . ooments. ane ¥

mtial questxon is wh tHer .t.he variant is
t, not hom it i's present (devold 1973 205).

der 'to. hﬂii.t subjectivity and xnconsﬁstenc;es in smxing,

Sjtvolﬂ's'phxlnnophy was adopted for usesin this study.

sjgﬁmld' has azo noted ‘that there ‘are sometimes probléms.as

to whethsr préence or. absence of'a cethin feature, or which '
form ofiy feature, should be regarded as ‘the variant. . These

decisn'ms seem tq rest on the c s al

% 'm-e end\product of the pzocess of non-)netr:.c txllij.




follows:

'selact'on for this study of thy

‘material waia set of elghteen cranial and fifteen infra- .

Port au Choix» skeletal

Sy
N

cram.al traits. The craru.al non-metric tran;s are as

e & : i

a) foramina: supraorbital foramen complete, mitiple infra-
orbxtal foramen; zyqumatz.co-fac\g.al foramen present, open,

foxamen ovale, paétcondylar canal absent, vesalian foramen

X pxesent, multiple mental foramen

B)- yormi: ung coronal wormians, ‘sagittal woxmians’,- Bregmatic B

" vbong, . os Inca, asterionic-bone, parietal notch bone

§ ") other: fronto-temporal asticulation,, o5 japonicum,

max:.].lary torus, condylar facet double, mylohyoid hndge
i e
’X‘hsse traits are l.llustx‘ateﬂ 1n F;gures 9 to 12, and are

desoribed, in Appendix F. . g e g .
" "+" The infracranial non-metx'xc\l\{its chosen for use

in this study pertain to .the atlas and axis ve:teb:ae,. the

- scapnla, huxnetus, uina, 1nnumn$te, femur, apatella, talus,

and. éalcaneus. They are as folloys: .

a) Yertebrae open fotamen transversanmn (atlas), divided.

foramen n i (atlas) ’ ior arch: rame (atlas) ¥ 7F
Gpen fozamen tzansversari\m _(axis), aivided foramen transver-
sanum (axxs)‘ i 3 > § "

b) scagula" unfusea acromi.on p:ocess

upracondylaz process

c) humems

\.d) ulna; ttochleax noteh’ form
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Bregmatic bone
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s L £ o . . E
q)-patella: emargindte patella . . .-

h). calus:”u‘s E gonull\, anterlor facet- duuble -

i) caleaneus: sitaping Eacet double’ . R

These ‘traits ar illustrated in Figures 13 and 14, and - ..
-

described jn Appendix F. < s 4

cedure for recordin

non-metric data .
The presencé or absence of metFic- traits was recorded
.using thel:mvezs;ty of ‘I‘oronto TBM codificatxon shsets. When
a vana;nt could not be observed due’ to damage to the regxon, ,. \\..‘

\po recording ‘was. made. 'In orddr to minimie error and réduce -

" 7
the subj'ectivity ‘involved in sco:incfycercain variants;, the . J
observations were recheckeﬂ Once the dal:a on the IBM sheets . 1 t
1
1 had been conf;rmed they were transfer:ed to l:omputer cards.” 4 J
L c 4 . g
" i ¢ Correlatlons between tralts

fThe * statistxcs used to‘analyze metric traits take 2
/ into, account the e,xistence Sf inter—trait correlations.
_ Howeder, some of the sta;istics ysed - o analyze f\on—metn.c %
° trait varlatlon do. not l:ake these factors x.nto account apd
' >depend on the asLsumptxon that none of the traits utllwd
;o are stat;stically assncxated or correlated; o, e
Many aumors have agsumed that association's b ‘tween

non-metric traits are vu—tuany non-ems,tant (Betxy and Berry

ucn Benfer. 1970; spgnce 1971; A" C: Rerzy 1972 Lane ad ] “

) ett 1972)"‘ These authors have base‘

ev1dence from stndies of mice (Truslu
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. of strical variation.

(Berry and Berry 1967; Kellnck and Parsons 1970a-~Cormcem1

1974). Other s have that intér-t it corre-

lations do exist. Hrdlitka (1940), 'Woo (1950) and Devillxers

(1968) ‘have’suggested a correlation between the maxxuary,

* palatine, and perhaps ‘the mandibular tori. Similarly,

Suzukal and Sakai (1960) have suggested a correlation between

the latter two tori. Devillieys (1968) has postulated a
&rrelation between multiple’infr}anxbital, mental, ethmoid
and parietal foramina. Hertzog (1968) has suggested & "neigh—

bourhood pattern of association' for seven cranial: traits of

the-parietal region_ (cf.. Benfer~1970; Lane and Sublett 1972).

/. In general, however, studies of non-metric trait
correlations have been inconclusive in. their results, and as
= ey 3

Corruccini (1974) has noted, the natire of such correlations

“often differs from group to group. In view of this fact, and

1n ‘view of" the lmuted amount of work whxch has been done in
this area, of research the existence of cczre]atl.ons between

the traits chosen for use in this study vas disregarded.

The use of non-metric traits in the analysis of the |
Port’au Choix sample also involved a_consideration of ‘the

asymmetrxcal distribution sometimes ev;denced by b.llat?ral

non-metric traits. ‘ . s ,

Séveral vorkers have sought to: explain the existence’

“(1963) has' Suggested

* that size'may be a'critical factor in determining the,




" X .
d$sfxih|||:ion of non-metric traits.. He notes' that
If one side of the body is ahead of the other in
cal . manif may be the
result (Gruneberg 1963 267). TR :

Ossenberg (1970) offers thz';‘(':llwing comment:

Probably the factor most-consistently influencing
side difference in the incidence of discrete traits !

the slight retardation of ossification on the right
Side owing to ricler imnervation on that side,
associated with cerebral hemisphere dominance and
mediated, at least in part, by the blood supply
(Ossenberg 1970:358) .

‘Other workers have suggesceg that this asymmetry in body .

development may relate to environmental influences on trait
expression, and indeed, it has uk‘;een‘ .squested that,asymmef:ty
in non-metric traits is proof of such envirommental ‘influences
(trinkauss 1978). R. J. Berry (1968) has' suggested that the

unilateral or bilateral expression of a trait i's-controlled

. by different genetic 'threshold levels'.

There are four possible ways of dealing with bilateral

‘non-metric traits and the existence of asymmetrical d)i.stxi-

bution. The wrker may choose: 1) to pool the sides, 2) to
consider each side separately, 3) to use data from only one
side, or 4) to consider a trait present if it is found on

at least one side. Use of the gecond option is questionable,
since there s the possibility that presence ox absence of a
trait on one side of the body may be Mghly correlated with
its manifestatiun of the other,'and most of the miltivariate

sl:atlstics utilxzad in st\ldxesﬁf on-metric- traits do not

‘accounc for sich carrelatlons. Use of the third option is

a}so quest:.onah].e, since it would be very. dift‘icult to decide




82 g g e

which ,siée would present the most reliable data  for biological

comparisons. Method (4) is unacceptable,. since it is conceiv-

4 able (although unlikely) that. if onée had two samples of fifty

. individuals, one group could.express a trait bilaterally in

all instances, and the other unil dn all, A

and yet use of this method Would show no difference in trait
expression between the tvo.groups. - There remains one possi-

_bility - to use ethod (1), and to pool sides. Most workers

4" using ‘non-metric traits have tended 'touse this approach

(Berry. and Berry 1967 Ossenberg 1969, 1970; Knip 19704,
\nmb, 1971, 1971B). Since it 4ppears to be the least ; 3
objectionable, it is also the approach utilized in this study. .

Thus, for bilateral 1 traits, the expression of d trait on each

sidé of the body was recorded and the total number of nbser—

vations used a¥ the:sample size. R
In view of the flact that pooling sides accords larger
N samples to bilateral traits than tq unilateral traits, Lane- o
and Sublett (1972) have s\lggested that the statistical
52 analysxs of bilateral trax;s should be periormed separltely
£rom the analysis of \mi!ateral traits. This seems to be a .
practical suggestion, since thedifference in sample. sizés N :
may b:.as the results of the statistxcnl analysis. Howavex:, as
will be ‘explained in the chapter on statistics, all the traits .
chosen for use in- the multivariste ‘anslysis of-non-metric i -
‘trait expression are buateral, and hence, o -such separation

vés'required in this st:udy. P ,




. CHAPTER 4

STATISTICS

P 4 Introdusjtion
.70 The ‘model designed for use in this stuay req\ures
statistxcal techniques which assess the relative deqrae of

biolugxcal vax‘xam.lxty within and

The cho:.ce of  these techm.ques rests on l:heu.— appllcabxlxty

/
to 'the ‘samples and data at ‘hand. ~In the folloving chaptex{.
the specific tésts used in this ana]ys.ls are descxlbed,

and the- ;nfomatmn they pravz.de Ais presented.

4.2 Metnc analysx",s S

Univariate, statistics S f oty

Measurements' The first step in amalyzitiy the metric data

collected from measux‘ements of the Port au Chuxx sawple was

the construr:tx n of a set of ﬂescriptive statistics wm.ch

might px‘ovide a measure of central tendency and d).spezslon

, for each tralt within each of ‘the gexes. Heans (x) and

stanﬂard deviatmns (s) for .each n\easurement wére o lculateﬁ

3 us:mq ‘the. Statlstxcal Packaqe for the Socxal ‘Sciences (SPSS)

pxoqmn . conde script ivets

in Tables 5 and’s 5 ‘,

the sexes. -

-~ The res\llts oi this work, re glven ;

A
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TABLE S

3 §
o DBSCRIPTIVE STATISTICS POR CRANIAL HEASURBHBNTS

oty R
- Cranial lerng“th, 187.0 "5:3 "
cranial breadth 42,1 5.6
Basxon—breg'ma height, 1334 257
_Minimm f£rontal breadt}; ok v95r 4.:.4.1
Upper facial'heighi 1 5.6 3.4 62.5 1.5
Bizygomatic breadth a2 acs
Basiol;-nasion length - 104.0°°4.3%
! Basion-prosthion: lengt_h ’I/ 100.7 ~4.s
orbital breaith® ‘404 2.4
orbital heigh 383 26
| vasal bzeaqeh e [ 1T 25.1 2.0
" vasal height' 542 306
Haxillo ameolax breadth 6707 2.0

Max;llo—alvéclar lenqth 4%




: o . ¢ :
b . » TABLE 6 | s
. . . 5 N . ¥ ki ) !
Ly e DESCRIPTIVE STATISTICS FOR INFRACRANIAL MEASUREMENTS
; d : "'Male (1=5)  Female,(n=7)
Trait = 3 =
B . X (mm) - s X (mm)* s
SuLt “ Maximum length (humezus) . .  312.2 15.4" 291.6" 21:5

Lo b .Maximum shaft diameter
. . (humerus) ~

. Minimum shaft.diameter
£us) )

‘Maxxmum aiameter of head
4. (humerus)

Maximum length (radius)

‘Subtrochanteric transverse
shaft diameter (femur)

P Subtrochanteric anteropos—
terior shaft diameter
(femur) i

Maximum diameter of head”
. Anteroposterior nutrient
2 . foramen diameter (tibia)
Transverse nutrient foramen
diameter (tibia)
Maximum length (talus)’

--Maximum breadth (talus)

" Maximum height (talus)

‘;\42.4' T 2809 1.3

22,8 1.9, 196 2.3

—
=
1S
~
-
-
&
~
-
<
-
B 2528 11 S R e ot MW S

51.4 1.5 . 47.6 e 77 1
436 . 1.3 39.1° 109




“exception, -trait means for the riale sample are hthex-

than those for. the female/ sample. The” one exceptinn is
the mei?suren\bnt of orbital helght, in Which case the mean
vilué for. females is slightly higher than that for nales.

This information is consistent with the existence of an

established sexual dimorphism within the human species, such - .

that males ‘tend to be.larger and -more ‘muqc'ular than females.

The existence of ﬂlfferences in'mean values for. the

.. two ‘sexes has implications EO!‘ the study of relative ‘vari- . ®

abil:.ty within and between these groups for it has beer
_stggestéd that variation may sometimes be a 'function of the'
“mean': Tn other iods, - traits with 1argez mean values may

display larger standard deviations thaq traits with' smaller

mean values. Thus, in .assessing, the variability 0f trait

expréssion within two or more. groups which display dlfferences

in their means, it i wise to consider the.size.of Ehe

,standard deviation relative to that of the mean, and not the

absolute _size Of the standard deviation. ' e /

_ One statistic used to measure 'rela«tlve variability!
is the coefficient of variation (Pearson and Davin 1974). The
coefficient of v‘ariation (v) “for aicraic A is defiped as

i .
uha) y

where 5, is the standard deviation of trait A, and ¥, is the.
mean of trait A. - This statistic pemits the comparison of

trait variability by eliminating aifferences which exist in

., linear means (Blalock 1972). -Thé validity of using this =+




this réason, the standard deviation must be retained as &

measure’ of xelative variability for cranial and infracranial

‘statistic with metric trait data has been confirmed by

‘crhanlal traits shaw hlgher values for males in Eive out of

-nasion, length,” basion-prosthion length, orhital height, nasal

_(23.1%) cases:' minirum. ‘shaft’ diameter (humerus), subtrochan-

87

Pearson and Davin (1924), hut its applicability ‘to data

from indices has yet to be proven (Deévilliers 1968). - For

indices.

Coefficients of variation were calculated for eﬂch

of the n\easux‘ements nsed in the analysls of the Port au Choi.x

matex'x.al The results are presented in Tables 7-and 8! 'J‘hxs

infomation indicate« that the: cbefficients of var].atxon for

fourteen (35.73). cases: cranial Hangth, cranial hreadth upper
facxal height; orbital breadth, and nasal height. The coef- I
ficients of variation areihigher for. females in the remaining N
nine out of fourteen (64.3%) cases. These are: Fasion-bregma

height, minimum- frontal. Kreadth, bizygomatic breadth, basion-

breadth, alvdolar breadth, and alveclar length. It should be
noted that four of ‘the five traits for which males show -

iy y b
greater variability displhy coefficients of variationfat Least

one. unit higher than those for females.. Only two of the nine

txan:s for whmh fenales show. greater variability display a

dxfferel\ce of at least one - ﬂnxt

The Coefflclents of variation fox l.nfractanlal

measurements are h)qher for males in three out of-r_hirteen

teric shaft diameter (femur); and maxi diameter *.
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g 1 . 8
g T3
] 5 . .0 mewel g I
COEFFICIENTS OF VARIATION FOR CRANIAL MEASUREMENTS
% : ot Y
Trait © 7 mate (n:=9)' . Female (n=ll)
* Granial -length 2.8 L Ea
Crantal bréadth . & . © - k9. T 024
Basion-bregna height 20 S 2.5
Minimum frontal hrgaatk;" N T B
"Upper factal “neight = 52 ’ 2.6 .
g Bizyg9maéic breadth . - ° 31 . 3.9
Basion-nasion length - Lol " et
- Easinn-prosthian length Do 4.8 : v e F
Orbital .breadth _' 5 i . nial2
Orbital’ height . : : AR © 4.8
Nasal Breadth . - s 5.1 " 2 8.0
Nasalheight o iy - 3.5,
Maxiiiofaiveolar breadth N RO 5.3 "
Maxillo-alveolar length . . 4.1 9 sl .

{
¢
i
-
i
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TABLE 8

CDEFFICIENTS OF VARIATION. FOR INFRACRANIAL HE)\SUREMENTS

Trait

| * Male' (n=5) Female (n=7)
Maximun length (humerus) e .4,
_Maximun shaft diameter e 1.7
Einimum shaft -diameter 1201 156,
\zmerus) )
Maximum chameter ef head 2.9 5.3v
(humezus) ¥ 5
Maximun length (radius). .51 oda
‘subtrochanteric transverse 14.1 12.1
shaft diameter (feiur) S
Subtrochanteric -anteropos- 7.9 10.0
terior shaft diameter - ;
(femur) ]
‘Makimum diafeter uf‘head \\ 3.4
emur). . 1 &
Antéroposteriar nutrient - 3 8.3
foramen diameter (tibia) ~ E
Transverse nutrient foramen 4.0 7.8
dinmeter (tibia) " 2
Maximum length (talus) S, o g X
. )
Maximom breadth (kalus). 3.0 i
‘Maximum height * T4




of the femoral head. In two of these cases, the difference,
is greater than um\ty. Females display mgr‘xér coef Eicients

of variation foz the remaining ten out of thirteen (76.9%)

cases! These are “maximm length (hum rus). maximum shaft

diameter (humerus), maximum diameter of humeral head, maximum
length (vadius) , ic ar sterior diameter.

(femur), antempﬂsterxﬂr nutrient foramen d).ameter (tibia) ,

transverse, nutrient forahen. dianeter (tibia), maximum léngth

(talus), maximum breadth (£alus), and height . (talus). ,In

" nine of /tthese cases, »the dlfference is greater than unity.

In summiary, fémales displayhigher costficients of
variation for nine out of fourteen. (64.3%) cranial measure-
ments and téfi out of thirteen (76.9%) infracranial measurée-’

ments - a ‘total of nineteen qut of tventy-seven (70.43) .’

measiremerits. Of these nineteen traits, eleven .show a female*

Voats . 5 3 s Y :
difference gredter than‘unity, while the remaining’ eight.show

aifference less'than unity. ' This information suggests that
the fenale sample. is more variable than the male samile.
"This situation is in contrast to what appears to. be
a general human tendericy toward greater male ‘variability
(De\lllllers .1968; Wilkinson 1971- Spence 1974) . Wilkinson
(1971). has noted that the underlying :ause of thxs dxfference

has not been detemmined; .although "g relationshlp to sex-

- linkage is a possibility" (Wilkinson 1971:32). He goes on

to suggest that i ; #
4 The slightly lower varm_ablllty in’ females as compared
. to males might be due to the observed.differences in

the time and intensity of the adolekcent growth spurt.
Females begin theu adolescent-spurt earlier than in
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imales, and it is less intemse (Tanner,’1964:322). °

v If ve equate higher variability with a more intense

N growth spurt, as seems.to be the ‘case with most....
variables...., then the malé-female diffferences. in
this growth spuit might 'account: for the differences - B
in variability. (Wilkingon 1971:33). .

g o 1€ males do -display’a’ general “tendency ‘foward greater bio-.

iogidal variability then the display gf even slightly. greater

. . female variability thhm ‘the Port au, choxx sample may be
¢onsidered significant.

‘The differences in male ‘and female coefflclents of

variation for métric traits are grAphically illustrated i

Figures 15 and 16, folloving the fiodel wsed by Wilkinson (1971) =

'l‘he g:aph ‘based on cramal metnlés 1nd1ca:;es a slight 1nczease
'’ g in variability as one moves _£xdn measurements 'of the skull

vanlt to those of the ‘face. : This corresponds with findings’

by Devilliers (1968) and WilKinson (1971). Wilkinson suggests
! that this tnorease in —V"/ariablility “parallels the.vinte'r'nsicy of

* the adolescent growth spurt in thése same :egifins"'(wnkﬁmn i
1971:32). He cites Tanner .(1964) (o Tias: suggeated Ethat }‘_he )
strength of'_the ‘adoléscént grouth’ sphrt 6f the facial region

& lies mixiway between that of tlhe crahial vault (wheré va’:i-?bii—

ity is Tow) and that OF the infracranial skeleton (where vari-

= ability is high). Goldstein (1936) notes a similar pattern;

‘Alternate, explanations have also been offered. ‘Pearson

and Davin (1924) have ‘suggested that coefficients of variation
‘@

"will be lower among variables which encompass more than one,
- anatomical unit — such as cranial length - than a’mong s'ingle . i
unit variables“ (Wilkinson 1971:31), Hiernaux (msa) has .~ : 4

5 sugqested that coefficients of variation will .be higher among
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‘variables. vhich are Y influenced by environmental factors.
. None of tpese other explanations, h/wever, seems to fit the
; ? . available ififolmation as well as the ‘adolesce‘n}-_ growth spurt
o S explanation. o ‘ ’ F

The graph based on coefficients of. variation ‘for

cramal traits shows d:.vgiqent courses for the male and

female samples. This is in com;x:ast to the graph based on
cranial traits offered by wizkihLon (1971). which, shows - 4
- parallel courses for males .and females. “The: ‘Port -au Choix f

’ samples diverge at the following points: cranial breadth;
z z 5

basion-nasion Llength, orbital height, nasax' breadth, nasal o L

height, ana maxnld—alveolar breadth. " These graphic: diver-

Yx ' ~. " . gences; tend to support the idea that ’the males and females

do not form a homeqeneous grcup.

mhe graph based on infracranial metrics shows a. parallel

| - coux‘se for nmales and fewales, peaking with measurements of :
the diimeters ‘of the &haft-of the humerus,” femur and tibia. .
. 7 1t s of note ‘that the coefficients of variation for, infra- -
cranial measirements. dre senerally of a higher ordér than :

. those for crafiial measurements; as suggested by Goldstein

(1936) and Tanner (1962 1969).

Peatson and Davin (1924) have classifxed the size of

the coefficient of variation into a series of grades. They

- have proposed ‘that a value greater than 6.0 indicates' high .

vatiabilit{, a value of 4.5 to 6.0 indicates fnator el bt

ability,

/a value of 3.5.tc 4.5 xnd).cates roderately’ low varic

" ability, and a value less than'3.5 indicates low variability




B

(e£. sigpson, Roe and Levontin 1960; Devilliexs 1968). within
the male sa-ple from Pnrt au Choix only one cranial trait
shows high variability -(thatid, nas o boeteicient of variauon
qreatex than 6.0) - nasal heicht. Similarly, onl;_l one ct_anlal
trait shows high }fziahilit';y vithin the fesale sample - nasal
breadth. There are, however, five infracranial traits which
‘show. high variabiliity within the mile: samle - maisom shatt

diameter (humerus), minimum shaft diameter (humerus), sub-

* trochanteric tramv:rse shaft dtheter (femur), subtmchan- '

teric ¥ teriox - shaft di (femuz) » and antero~

postériaz nutrient fozamen dxal‘eter (tibia) = am:i thére are

nine’ infrncranxal r.y:a:.ts which show hxgh variahility within

the female amnple —‘ll\aximum 1enqth (humerus). . maximum shait

diameter (humerus), minhnm shaft diameter (humerus), maxinim
length- (radius) , subtrocl\antenc transverse shaft diameter

(femur) , . subtr ior sl\aft dxa.mzte: (femur),

anteroposterior nutrient foramen diameter (tibia), transverse
matrient foranen diameter- (tibia), and maximum length (talus) S
Certain workers have calculated a mean coefficient of
variation for male and female samples:bassd on the cosfFi
cient’s of \;ariqtion' for e;cﬂ trait vsed in the analysis
(Devilliers 1968; S.pem:e 1974).. -.The aim of such-a calcu- =
lation seems to be to ﬂnd some measux:e of ovexall varxabxhty
within’ each sampla, So that a genenl comnu:xsor( can be: made -
on the basis of’ 8 numbex of traits. Hawever, the’ statistxcal

validity of averaging coefficients of varhtion froma serles ¥

“of often’ diverse and uncorrelated measurements must be




calculated for the Port au’Choix

pragram ' Condescr: pti

measurement neans -discussed earlier.

* cranlu-fac).ll index; Y9 ic, index,

ST PN v
questioned . - Tor - this reasor, o such averaging procedure ;
vas applied.to the Port ‘au Choix, data, uultivariate‘»techniques.
Taré em\ployed later in the analysi$: to assess ovezall gtoup

variability in tems of the' Battery of traits used above.

Indices:. . The first step in’amlyzing the data from indices -

male und female samples,was

again the. Construction-ofa set of. descr: otivé' statistics.

Means and standazd deviations were calculated usuu; the SPSS

Tables 9 and 10. | . 5 S TR e
) The ifformation given fn these tables indicates'a’
nimbet of betyeen-sex 41 Eferences iy the. mean valués of Yranial
and :.nfracranial indices. chever, these differences do ot
display ;he conﬁlstency which as chazacteristlc of ‘the

The standarﬂ dev1ation is employed as & measure of
. relative vanabxlxgy 1n-ehe analysxs of indices, since 1: has
~‘been pointed out that' caleulation of the .coefficient: of
varxation has not been ‘prbven applicable to this type

af data. wuhin the Poxt au Choix sample, males dlspluy

'higher standard - deviations for seven out of twelve (58.38)

& cranial indices: - These are: cranial ‘index, length-height

index, breadth-height- index, mean hetht index, ftontopaﬁ;etal

Andex, upper faclal index, and orbital index.  -Female vah}es

are” hiqher for the rema;.mng five ouc of twelve (41.7%) cases:

tndex,

T




Yy #
TARLE. 9

* ‘DESCRIPIIVE STATISTICS FOR CRANIAL' INDICES  ~

7. Malel(fi=9)

: Female -(nell)

b R ) sy s
© cdanial indas CT60 7 33 U281 2
r;euggh—heid_mt ‘index 71'.»z‘ 2.7_"_ 3 7&‘.:1
|Breadth-height index - 930 38l . oL
Mean height: index’ . 516 .17 . 5L6
Frontoparietal {nddk o3 Yo U esa
- Upper, facial index . 45.9 413
Cranio-facial index “To0.6 95.3
éxongbzygémaciq index 668 93 169.1
Ghdthic: indéx | - io96,8 0 2.7 96.5.
oxrbital -index ‘95;1 5.4 87.5
Nasal: indek . { s 30 492
‘Maxillo-alvéolar, index azs.8 |43 ‘.,122.6
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.’ DESCRIPTIVE s'r_‘uxiucs FOR. INFRACRANTAL Iupicis'

A

_ : . male (n=5) FemaleV(n=7)"
Cmides = ;
. Radio-humeral index T8 A2 7557 1.9
mid-shaft ifidex (humezus) 76.3 6.0 15, g
' platymeric Sudex’ (femur).. . 8.7 Rt ‘izs.rz 19%3
Platycnem;c :mdex (tibia) .,  66.9 - 69.7 6.6
. Irdex of tatar breadth’ i 54.9 2.8 Cos2.5 T Us.2
Tndex ot tatar hslght A 0.9 '60.8 1 21
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~ nasal index,” and maxillo-alveolar index. !

The standard deviations for infracranial:indices are

\ higher for females in'all six (100%)’ cases: radio-humeral

" ingéx, mid-shaf index (humerus), platymeric index (femur),

platycnemlc index- (tlbxa) . index of talar breadth and index

of talax helﬂht.'

To sumanze, males show qreater vanamhty for
seven out of elqhteen (38. 9‘) indices. In only one Of these K g
{_.  cases'does the difference between the male and ‘female..standard |
deviations: exceed unity (frantoparletal index) .. Femalés show §
greater variability fox the remaining eleven out of .eighteen !
1 Low (61.18) 1ndlces.\ In four of these cases the difference g : ,
i

between the male and fémale standard deviations exceeds .unity

(maxillo-alveolar index Dlatymerxc index, “index of talar

b adth and mdex{of talar heilnt).

Tt 1s mterestmg,cu note tﬁatjh;le,the ’results of
the_analysis bf infracranial indices are the same as those ——

N

based on xnfkacram;l measurements, the results lof the ‘analysis

5 ok cramal— indices are not the same as those based on eranial®™ " -i.

: measurements. _This may reflect the fact that all of the

cram.al 1nd:u:es for which males show greater variability
incorporaté “tour aimensions of ‘the cranxal vault for which
male variability is. greater than female variability.  Thus,
= the gteater vanab;hty evxdenced _by males for ‘seven out of
twélve cranial indices may reflect.the fact that the ‘same 4
traits are used in a number of mucesg\g It"is notable, for
o

example, that two of the medsurements

the vault for which
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males.show & higher coefficient of variation, namely, ci‘a ial

length anld breadth, are ingorporated. in £1ve différent xndxces,

L

all of which show greater Yar.\.ablllty for males. Of the

eleven out of eighteen 1nd£ces for which females show greater

variability there are only two examples of the same trait
being used in ‘more than one’ index.. All seven _other‘imuces
incorporate different traits. MHowever, all of the indices
for which females show greater values iﬁcorporatev‘é;aits for

which females show greater variability.  In other words,

indes variation seems to reflact th§ variation presént ip the
"fieasurements. on which the indices are based, as suggested by’
Devilliers (1968). : ‘
- The istribution of cranial and infracranfal indiges -
;is graphically illuscrated in Figures 17 and 18. -The patterns.

of the male and female curves- parallel ‘each other in both -

cases. The graph of cranial -indices more clearly illustrates

° the fact that male variation'is greater for indices Df the

cranial vault, wyereas female vanatmn is greater for xndxces E

§ of the face, with the upper facial index acting as a kind of

- turning point.. The gradual ircrease in variation'as oné&
proceeds £rom indices Gf the vault to those of the face is
also evident. ' The graph of iniracranxal indxces fakes. it
.very clear that female va:iatSon is consistently gzeatez than
male’ variation. It. also illustrates the higher vanab;uty
asshciated with indices Based on long bone shaft metrics. ‘The
peak shown by the platymeric index denotes great variation at

this locus. .
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To summarize; the results of the univariate analysis

of cranial and if ‘rdcranial and i ial

: indices s\lgge§t the presence 6f sllghtly greater variability

of trait expression within the fenale sample, whlle the

resilts of the analysis of cranial xndices suggest ‘the presence
of slightly.greater variability of trait expression within the
‘male sample. The results of the latter analysxs, hnwever,

must be viewed with. some Ccaution, ¥1nce thxs analysxs may have

been bnsed by:the'use of a number of ‘indices based on the .

same series of measurements. ; 8 ,

Multivariate statistics

Measurements: ' The second part.of the analysis of the Port

au Choix metric data involved a miltivariate.approach to the
assessment,of gxoug variability.. A dlscru\unant analysis was

perfonned usmg the Biomedical Data P f ing (BMDP)

entitled BMDP7M. This program is ‘designed to detect, outliers

in a.given’ populaticn.

Use of'this program depends_on the assumpr.mn that

the data possess & multivariate normal distribution, However,

’Cooley and Lohnes .(1971) point out that they do not know oi

any test for multiviriate normality.

[cooley ‘and Lohnes] rely on ‘the multivariate Central
Limit Theorem which insures that a linear component of
a vector variable -will have.an enhanced approximation
to normality over that of the variable vector itself.
Thus the degree to which the Central Limit Theorem ..
holds determines how well -the basic assumpt:.on is
fulfilled (Zegura 1971: 50)

P




¥

. ‘For the purpose of . this' study, vlmltivari?‘g normality is

assumed (Cooley and Lohnes 1971; zéguraf1971).

The BMDP7M program computes linear classification
functions based on the ‘variables used in thc.analysis. ‘The
discriminant ‘function is designed to classify each Case

according to these classification functions. each.istep

the variable that adds. most to the separation the. two

groups is 'added to.the discriminant function, all' linear

correlations being removed from the analysis. Each case is

classified into a group and the percentage of “'correct class-

; \
ifications' is printed. The progran’examines each individual
caserin terms of its group mean using the Mahalanobis p?
statistic, and prints the posterior probability of the indi=,
vidual belonging to. that group. This posterior probability
is defined ‘as "the ratid of exp(D?) ‘for the group ovér the
sum of expm ) for all groups* ' (Jenrich and Sampson 1977:718).
Outliers méy. b identified as cases with large p? £rom their
group' mean (or with a low posterior probability of belerging
to their group). . The presence of outliers in a given group .
may be seen as fai measure of the relative variability of group
composxticn. E 7 I ,
‘A graphlc representation of the results is produceﬂ

as part of the program output. . i

Group means and all cases are printed 'in a scatter

diagram. The akes are the first two "canonical

variables". The first canonical variable is the

linear combination of variables entered that best

discriminates among the groups the ‘second

canonical variable is the next best linear: coj

in-
ation orthogonal to ‘the first.one, er.c. (Jenrich and
Sampscm 1977:718) . .
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If there is only one canonical variable a histogram 45
o

s that the canonical vectors |

plotted.  Wilkinson (1971) no

Fedice an N-dinensional space (vhere N'= nuiber of variables)

to a 3-aiwefstonal space, and: tius_such.graphe may ot be

totally accurate. However, they do offer a good approximation:.’

These graphs Tay be used to identify outliers, and td
assess the relative variability of the sexes.  One method of |

“identifying these outliers is to define a 95% confiderce

" interval around the mean for, each sex. This may’be done by

constriicting a dircle of ragius 1, .96 (on the scale’of the
BMDP7M scattergram) .around the respective means (this radius
corresponds to almost two. standard deviations). Once the

given interval is plotted on the scatter diagram, the number

,of outliers may be counted.

‘It is also possible to.assess the dispersion of ~
individuals within the 95% confidence intervald . A circle

may be drawn with a radius ing to one'

dev1atlon (643 ccnfldence interval), ‘that is, 1.0 units, '

> and the numbez Df individuals .falling within the circle may

“be counteﬂ and compated to the null\l\er of’ xndxvzduals fall:na

within the laruer ‘circld of rad:ms 1.96. The distribution of

individhaLe; fron heitee Grotis. pAy Ba Soepared And tha grous

showing a greater precentage of individuals in the 1.0 unit
circle may be considered more homogeneous in grodp composition.
Data from'ctanial and infracranial.measurements were

input (separately)” into-the BMDP7M program. 'The results are

- most clearly illustrated hy the scatter diagrams: produced.




. the degree of group variabh‘s‘

e
These diagrams are d:splayed J.n,’Fxgu:es 19. and. 20 \uth the -

circles Heseribing one 'and approx;,mately two

tandard

‘deviationsadded: ¢ R
"The @iagram based ori the isput of cranial metric
‘traits (Figure~19) illustfates the presence of only one can-
onical variable.. This‘variable is baséd on three traits:-
hasion-bregna height, bizygomatic bréadth and orbital height.
‘AN individuals are included within the circle descFibing a

958 confidence interval around each group mean.. Thus there

" are'no male or female outliers'present. This suggests that

y. is not exceptionally great.

" The dispersion of individual cases around the respective group

means indicates slightly greater male va;sabili‘ty in cranial
metric, ‘trait-expression.  There are five out of nine (55, 6%
males within- the cixcle describing one standard devlat_\on,
while there axe elqht out af eleven (72. 7%) females within

sm:h a circle. These results are in contrast to those produced
!

tsing uixivt’iriate statistical methods, which showed slightly

greater fe&xa].e variability of cranial trait expression.’ The
differencg m ‘the results of these two levels of analysxs may

reflect éhe fact that the univariate results recogniza a1l .-

" cases in which females show greater varighility, mo matter

how slight this differefice may be. In the discussion of the
costeicients of variation for cranial traits, it vas noted
that in only’ two of the nine cases for whiqhxfe'males showed
greater variability was' the diffefence greater than unity,” .

while in four out of five cases, for which males showed
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greater variability, the difference was greater than unity.
It would seem that the BMDPIM' reflects only the more. matked
d;fferences in Varlabllxtv, and thus its results are not the

same as’ those produced by ‘the univariate technique.

The diagram 111ustrating the results of the multi-

variate analysls of infracfanial metric traits produces

zesuIts more in accord with those produced by the univariate
analys:.s The dxagzam is haqed on one cancr\ca]. variable which,

in tifn, is based on one “ial

maximum diameter of ‘the humeral
héad All males and females fall within a 95%.confidence

interval ‘sround €heir group ‘means. .Thus, there are no out-

liers pxesenc.‘ However, the dispersion of lndividual cases
‘\ _around their respective group means indicates ‘gieater varis " i

abxllty of trait expressxun amung females.' All FJ.ve (100!)

Ty " males fall within one standard deViation of the mean, while i

: five out of seven (71.4%) females fall within this Tleasvanss {
fThe similarity between these results and those of the uni- i
variate analysis may ke attrifuted to'the fact that the

unl.vqn.al:e analysis of- 1nfxaczania1 metr).cs indicated a more

‘cases in which female coeffxcxents of variation were greater T

|

|

!

a significant amount. of female varlabxht:y. In nine of the ten i
1

than those of the males,. the difference was greater than unity. i

? ; i

O Thé BMDPTM program seems to reflect the higher order of these

: ; differences as cmt;parfd,to those exhibited by cranial traits.
The fact: that all cases included in the cranial and

nfracranial analyses lie within a 95% c:mfldence interval

and that; with ofie exception, the mimber of indfvidudls Eound :




. present in the sample.’

. by Wilkinson (1871). .He' suggests, that

these tests on scatter diagraps.

T PRI S DT

within one standard ‘deviation ‘of their means is greater’.

than 68%, indicates that there is no marked variability

°
A}

“Indices: The usefulness of xnn\lttlng data from indices 1nt0

this sort of aiscriminant analysis progrém has been questmned

The .use of indices-as estimates.of - g‘aape distance is’

/.not warranted with this technique since the correlat1on
and ratios - between varaibles are considered by th
computer program, and the variablés themselves ate nok';
treated inﬂependently (Wilkinson 1971:26).

This author would argue, hovever;: that While.it is:trie that
the program _dc? consider- the general Subject ot chrrelations
and relationships; this is a different mafter than inputting
information on’specific relationships -and asking how these

Specific relationships differ between group. In analyzing

this data the Acomputer will consider, as it were, the existence

of. correlatxons hetween relatxonshlps. In view bf this
dxffetence, thxs author felt it would be‘useful to input data .

~n
from cranial and 1n£xacramal mdxces into the dx.scnmxnant

- analys:,s program. Figures 21 and 22 display the results ‘of

The scatter diagram of.the analysis BE cranial indices

(Figure 21) is. based on one canonical variable usmg one
?

© L trait: the cranio-facial index. It does ot indicate :he

presence of -imy'male or’female outliers. ,The’dispersion of

dividual cases around the group means' indicates slightly .

greater female variability of trait expression. There ‘are

I
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i seven out of nine (77.8%) males within-one standard deviation

of the male mean, and six out of eleven (54.5%) fema}es

within ope standard deviation of the:female méan. These

results are in contrast with those produced. by univariate' <
methcgdé, ihich Sudgested slightly greater male'variability.
This difference may, oncé again, reflect the magnitude of
e SiEEutanaen A varistion shown by faatvratal tates, o ,
it may refléct another factor which was discussed in the

i section on'univariate statistics, namely, that a number of )
the indices used in this study are based on the saiie traits,
and hence, are ‘ccrrelateé._ As noted earlier, the BMDP7M

. ] .
_eliminates such correlations from the analysis and, produces

a pattern of results, free from any such bias.
The scatter diagram based on infracranial indices

(Figure 22) indicates the presence of a single ~female- outlier, .

suggesting a higher deqree of variability than vas evident

in any previous BMDP7M analysis of the Port au Choix material.

The outliér is identified as individual 49%. There is again

only one‘cancmical véxiabxe"which is based on one trait: the o d

radio-humeral index. The' dispersion of individuals ‘around i

their respectlve group mearis supports the idea of greater i

. variability within the female sample. There are four out'of
fxve (80%) males w;thm one standard devmuon of the; group

& | maan, “as comnared td, five out. of seven (71.4%)’ females within

one standard deviation of their group mean. The results of

this multlvax';\.ate analysis of data from infracranial indices

correspond with those of the univariate analysis of this data.




To summarize, the results of the multlva!iate analyses

of 1nfrh/cranlal measurements and cran)al and 1nftactanlal

. indices ‘support the notion of slightly greater. 'variability

of. trait’ expression within the female sample. . However, the
results do not indicate a marked degree of variability within
the fanaie:sa‘mple, since only one outlier yas detected. This
i not s‘m:prising given that the differences betseen  the

male and female samples would rot Likely be of great magnitude

p B
even in situations of band exogamy. ' The sm’all size of the

-Port au Choix sémPlEs would doubtless make the detectlon of
1

outliers .aneven more dlffxcult task.

4.3 ‘Non-metric analysis
Umvanate stat).sncs _

The rontmetric ‘traits used.in this study vary in
their expression.only in so far as being present or absent .
for ‘any ‘given individual. The statistical procedures chosen

for use in the analysis of these data are geared to the

' comparison of trait incidences within the sexes, and to test-

ing yvhether or not significant differences exist between these

groups. In summary, the t i used are to

provide sohe measire Of between-groun, rather than within— . .

group, variability Of ‘trait expression.. B

The first step in the analysis of the non:metric data

" collected from the Port:au Choix sample. vas the construction

of a set of statistics which would describe the expréssion’of -

J e




non-metric traits within the' sexes. The- incidence of dach
trait was recorded’and converted to a percentage in order to
facilitate comparisons. This information is present-in'Tables

11 ana 12

. i P : |
n-of the data presented in these tables

An_examinat
indicates that four out of e).uhteen traits are: expressed more

frequently in the male satiple - fhese traits are as follows:

mulupne infraorbital fox'aren present, vasalian foramen present,

asterignic fohe resent, and post-condylar canal absent. Six
oit, of eighteen trajts. sit expressed more freduently in the
female sample.. These .are: supraorbital foramen present, .
zygomatico-facial foramen present; Os Inca présent, and par- .
fetal. notch''bone’ present. .The renaining Sight (44.4%) cranial’
traits are not present in either group. These are: open .
foramen ovale, coronal womians present, sagittal wormians
present, bregnatic bone present, fromto-temporal articulation,

os_japonjcum present; maxillary torus present, - and condylar

facet double.

In tems ofinfracranial traits, males exhibit igher
frequencies for two out of Fifteen (13.38) traits: _acecamu_.'a: E
notch present and fossa of Allen present. Females exhipit
higher frequencies in ten out' of £iftesn (66.7%) cases: unfused
acromial Eplphysls, txoaiisar notch form, acetabular crease
o present, os ‘trigonum present, -bipartite anterior adat (e LuaT

/bipartite anterior facet (calcaneus) + emarginate patella, open

foramen transversarium (atlas) , divided foramen ‘transversarium

"(atlas), and open foramen transversarium’ (axis) . The presence

L o




TABLE 11

DESCRIPTIVK STATISTICS FOR CRANIN. NGN-METRIC TRAITS

MALE FEMALE
. \
& Py ge
TRALY Number . idence . NUTPET  jncidence
£ P
Supraorbital foramen.

aplote 1/25 . 16.0 15/27 55.6
Multiple infraorbital. ., )

Eoramen 2/24 -, U8.3 /23 4.3
- Zygomatico-facial . :

i 17/26 65.4. . .20/26 76.9
Open foramen ovale .-  0/18 0.0 10/19 0:0
Post-condylar canal E .

L 1/21 4.8 1/24 1.2 ;
‘Vesalian' foramen 10/15 66.7 10/20 50.0 :
Multiple mental ~ ¢ | ]

ol 2/34 5.9 3/28 10.7
Coxronal wormians 0/6 ‘0.0 0/12 0.0. i
Sagittal wormians, 0/8 0.0 0/11 0.0
Bregmatic bone . 0/8 200 0/13 “0.0°
0s Inca 0/13 0.0 1/15 6.7
Asterionic bone 2/19 10.5 " .1/26 3.8
Parietdl notch borie 1/23 4.5 2/21 724
Fronto-temporal 4 :

articulation 0/16 9.0 0/16 0:0
Os japonicum 0/25 0.0 0/26 0.0 .
Maxillary torus 0/30 © 0.0, 9/27 0.0
Condylar facet déuble. 0/28 0.0 0/25 0.0
'Mylohyoid bridge 1/29 13.8 9//30 30.0"

e : s
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TABLE 12

DESCRIPTIVE STATISTICS. FOR INFRACRANIAL NON-METRIC TRAITS

(axis) !

. MALE. FEMALE
TRALT ‘¢ Number . °TES Number. '~ Y9
Unfused acromial . ;
prraRoe g Tt S A
‘supracondylar process ~ 0/24 0.0 0727
- “Trochlear notch form ° 6/28 .21.4 10/25
Acetabular motch 17/22 7703 13719
Acetabular crease - 1723 4.3 3/18
Os trigonum ©6/30 " 20.0 6/21
Bipartite anterior % o
D acet (tals) - 4/30 133 8/22
Bipartite anterior g 2
Tacet (calcagaus] 5/30 16.7 10/24 41.7
. . k : v
Endrginate patella 1/28 3:6 1/22 4.5
Fossg, of Allen 13/18 72.2 2/15 13.3
Open foramen 5] L4
transversarium 0/22 0.0 1/23 4.3
(atlas) 1
Divided foramen’ : ;
transversarium - 0/24 0.0 1724 4.2,
(atlas) £
Posterior arch- e
foramen ‘(atlas) 0723 0:0: - . /26 0.0
Open- fgramen . ) B :
"~ transversarium 3/26 1.5 5/22 22.7
(axis) 3 :
Divided foramen
transversarium . 0/27.. 0.0 T 0/24 0.0
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of three (20%) traits - supracondylar process present,
posterior arch foramen present (atlas) and divided foz‘ane}.
transversarium (axis) - is not recorded for either sex.

This analysis is ﬂeéigxxed to test the i;omgengity-of(
trait expression between the two sexes. The main question is
stiétiiar thats i significant differences between the groups
which would suggest that they do not belong to.the same pop-~
ulation. The most common method . oOf testing the significance

of aiffere in trait ‘“hen dealing with.'nominal

data' is to use the chi-square (X°) test of homogeneity, an

' extension of the chi-square test of independence. Howéver,

whereas the chi-square test of independence ‘is used to test

whethex the expression of a _particular trait is independent
of the expression of another trait within a-single pngulat:or;,
the test of homoge;\gity is, concerned with whether one sample
is significantly different. fron another independent smple

with regards to the expression of & particular trait (Chou

1969).. The chi-square test and -

frequencies using the following formula:

« Uk &

W SE w5

. 491 5=

where 0,3 = the obssrved freguency of the txait m the i5th
© . cell

the. expected fzequency of the trait' in the ij
Leell @
K = the numbex of cells

By =

. The criteria for use of the thi-square statistic are

_related to thie expected frequencies in each cell. . These

NS P |

|
|
.i
i
i
i
S
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criteria are as fo:.‘1’d'ws: 1) no expected frequency may’ be less
than 1, and 2) expected frequencies in each- céll should be

greater' than ‘or equal to:5, since the resultq of chi-square

tests are inaccuraté when cell frequéhcies are less than 5.
_Hewev'éz,' shere are methods of improving the accuracy of the /
chi-square t&st in. the latter case, If i sample size is
greater than or equal to 20, & Yatés continuity correction < . E
may be incorporated into the calculations; “if the sample size

. is less than 20, .a Fisher's Exact test may be used. These }

corrections were applied wlienever necessary in the analysis

. of the Port au Choix data. 8.

“ The results of the chi-square analysis-of the .Port

au Choix data arg’ given in Tables 13 and 14,.accompanied by

" the results of another test of independence which will be

discussed later. The results show 'only one significant dif—
ference in cranial trait expression-at'the ‘5% level — presence .~ o

MO : of a supraorbital foramen.’ There are two significant differ—

J. ences ini inial traitve ion.at the 5%.level - |
presence of & bipartite medial facet (calcaneus) and presence
of a fossa OFf Allen. ) -

i SouZza and’ Houghton (1977) have proposed another method

of tésting the significance of differences in traitf expression.
it

hey ‘sujgest ‘a test, referred to here as Souwza. and Houghton's

P . measuxe of divergence '(md), which makes use of ‘the following
formala: @ g g

e S5 B

i B i -~

where ‘8, = the incidence of trdit i‘in population 1,
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TABLE 13 “

TESTS OF INDEPENDENCE FOR CRANIAL NON-METRIC TRAITS

Trait 3 x? "ma i
. - .

Supraorbital ‘foramen complete 8.6% . '8.754*

“Multiple infraorbital foramen 0.0 i

Zydohatico-facial foramen SL0.80 Y 00778 )

Open foramen-ovale i - ;o= : )
Post-condylar canal, absent - R

Vesalian foramen ; 0:9 0,869

maltiple mental foramen i 4 0.443- . - : 2
* Coronal wormians - - - |-
sagittal wormians, : e gy = \ 4 y
Bregmatic bone - o

‘0s Inca . 3 2 o g H - 5
Asterionic bone - oy ey e

Parietal ‘notch. bone .o " 0.0 - \
‘Fronto-temporal articulation . 5 P Tl |
0s japonicum . o= — i
Maxillary torus A . 2 {
Condylar facet double T e - X

Mylohyoid bridge . . ¢ 2.3 |22,

_x sigpifieanc at 5% level - "




TABLE 14

" TESTS OF INDEPENCINCE FOR INFRACRANIAL NON-METRIC ‘TRAITS

Trait | . b
Unfused acromial epiphysis . : (R - 0.018
supracondylar process - - -
Trochlear mnotch-form . 2.2 2.022°
" Acetabular notch ;o0 0.19
Acetabular crease . 3 0.6 .
05 trigonum & 0.5 1485 :
Bipartite 'anteriox facet %
(alue) 3.7 3:51
Bipartite anterior facet * *
(calcanieus) - Paok
Emarginate patella ' - - -
Fossa of Allen ' 11.4% 11.723%
Open Eoramen t:ansvez&sarium @ _
{atl
Divided foramen - n
trangversarium (atlas)
Posterior arch foramen (atlas) = -
open foramen transversarium 0.4 dotsil
- pivided foramen E N
transversarium (axis)
o ‘ X 3

*' Significant at 5% level
. . 3




(e

= the incidence of trzit i in population 2
_V;'= the variance“of tx;‘ait ¥ Wy = Uy - 1/ny, whers
ny; and n,; are the sizes of the samples)
Thxs statistic {5 Bistributed as X? vhen there is
no real difference in the incidénce of trait-i within the
grotips being compared. It is significant at the 0.05 level
if it exceeds 3.8, or if the messure of divergence calculated
on, trait i is greater then ;Zs(‘{i) . This statistic provides

an interesting option to using the chi-square statistic and

. vas calcu]..'ated for éhe’ Port au Choix data 'so that a compar- “ '

“ison of the results of the 4 two procedures night:be made. .The' .-

results 6f this analysis are given in Tables 13 ana 14 They -

indicate”the presence of one significant difference
Tthe pre: 3

trait expression at the 5% level resence of a supraorbit.
XD; on (2 2 sup AT

n cranial

“ foramen), and Of two significant différences in infracranial

trait expression at the 5v level (presence of a bipartite
anterior facet of the calcaneus and pxesenc; of a fossa of
Min. These are precisely the same differences detected In
the chi-square analysis. ;

In summary, the resulfs of the univariate. analysis,of
the FPort au Choix non-metric data indicate one significant
d).fference in cranial trut exptesslon and twio s;gnxfxcant

da in i > ial trait at the 5% level.

However, tlie overall significance of these differences is
‘uniknown, for while univariate statistics my indicate whether -
two samples are sighificantly different in texms of the

expression of a single non-metric trait, they. cannot indicate

e _m,\

<




{whether two samples are significantly different in terms . ]
. of a battery of traits. In such instances, multivariate

techniques must be employed. » >

i R " :
. mltxvarxate stathtics

A number of di fferent miltivariate tests have been

utilized in population comparisons based on non-retric trait .
expresslnn (einer and fuizings 1972 . . Fimegan and Cooprider

K 11975) have studied the tesults of reseaxch using Qifferent

multivariate. tests in an atr.empt to, detemine the “relative
usefulness of the Various ‘téchniques. 'I‘hey conclude that

- there is a high degree of similarity in the results produced

‘ i by’ the various tests, and suggest that'any equation may be
used if one has large samples to work with. K 2 ]
g 1€ ' This requirement is often difficult to meet if one is Y

dealing with archaeological remains.’ It is extremely rare
“to find a single prehistoric site (vith some control over time

and other) variables) which would provide a large sample of

: adult Bj’/e and femle remains'in arelatively good -state of |
preservation. This would be virtully impossible if the group |
‘being stGdied lived in relatively smill bands. The Port au
o dsipli-inelates only tventiyitvo males. and eXghtsan ¢

zemale's, and thus, is not considered adequate for. use with

many nultivariate tests, It is posnble, huwever, ‘to modify i

one such statistic, smith's Mean . Heusure of Divergence (H.MD) . = i
for use with small samples (Souza and Houghton 1977).

The necessary mdxf:cat:mn to the MMD, as suggested by




Green and Suchey (1976), is. the’ use of the Freeman—Tukey

(1:950) " inverse sine £ ion. .-Souza and ght (1977)

have pointed out that use.of the Grewal-smith angular trans-

“formation (Grewal 1962) is valid only if one is dealing with .

a sample of at least 100 individuals,.and the probability (p)

of a tralit'occurring lies” between 0.05 and 0.95, Or if one
has a sample of at lesst 40 individuals and the‘p‘robabi‘.lity
of a trait occurring is betveen 0.25 3§#0.75 With samples
Tess than 10, the approximations are riot gobd: . The Fraeman-.-
Tukey transfornation; however, isvalid for sample ‘sizes even
as small as 10, when p is in the range [0.05; u.ssj for all
traits. ) : :

In order to ‘meet the requirements of the Freeman-

‘Tukey transformation, the Port au Choixdata was scrutinized

and traits with sample sizes of less “than 10, or £requencies
less than or equal -to 5% of greater than Or ‘equal  to, 95%

were omitted from the analysisl For these ‘:Jasons, the
£ollowing-cranial traits were ‘gxcluded: multiple infraorbital
foramen p:es'énc, open foramen’ ovale, - posterior condylar canal ‘v
Present, coronal wormians present, sagittal wormians present,
bregnatic bone present, Os Inca. present, asterionic bone
present, parietal notch bone present, frontotemporal artic-

ulation, os japonicum present, maxillary torus present,-and

‘dowle condylar facet. The follovinginfracanial traits

were also excluded from the multivariate analysis: supra-
condylar process present,. acetabular crease present, emarginate

patella, open foraimen transversarium (atlas), divided foramen




.where 0

Lransversarium (atlas)-, pnstezlbr arch fnramen present (aclas; e

and djvided foranen transversarium (axis) " Five cranial
‘traits and eight infracranial traits remaired for use in the o

analysis. These are isted in. Table 15.° nit : :
The formula for the Mean Measure of Divergence is

as follows ‘(Molto nid.):

E M (0 Calf ) i .
o5 03 =052 - (1/tyy + .05 +.1/(n}-+ .089))
: 3 N L

ysinF 1 - (2k/n-1)) 4% Sin"l (10- (2 (kL /mHl))
(thé Freeman-Pukey invjrse sine ‘traisformation).

’k/n = the ohserved incidence of the trait A

ol = transfomea incidence. of the i Lrait in'the first
X ‘qfoup " v ¥ " .
. 0} = iransformed incidence of the i" ‘trait inthe = *

second - group o "

nl = number of observations in ‘the first group examined -

1 F :
-for trait i 4 ; 1
n; = number of observations in thessecond group ‘examined

for trait i ¥ e : . 2o
N nun\ber of txau:s :

- sigo1d (1973) has proposéd a £omula for: calculaung ¢

the Vat:.ance (s ). of -the MMD with ,05 ulserted for use with th&

Fre key y ion. This formla is as fnllows‘

" . “‘ :
- ks i
s =F )=: (/g + .05) + 1((3-\2 + .qs)

The MMD can vary from 0., 00, md;catxng no ﬂlffezence between
the samples; to 3.1a2 (that is, 9.86) indicating ‘the maxinum

posslble difference.. Sjgvold (1973). has suggested that if the




TABLE 15,

NON-METRIC 'l"BAI‘l'S'DSB_B IN ANALYSIS OF
MEAN MEASURE OF DIVERGENCE :

“Os ttigonum -
Bipartite anterior’ facet (nlu!)
Bipartite anterior facet (calcaneus)

CRANIAL

* Supraorbitals foramen complete

2Zygomatico-facial foramen

Vesalian forameh

‘Multiple mental foramen

Mylohyoid bridge

INFRACRANIAL

Unfused acromion process,

'rrotheaz notch {nm
Mﬁﬂhulu wtch

Poua of Allen

opcn foramen transvexsan.um (axxs)




;° MMD is equal to-or greater than €w1ce the standard dev).aticm =
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of the MMD, 1t is slg‘nlfxcant at the 5% level. ¥

MMD's for the Port ‘au Choix samples were calcilated

using a program prepared by Dr. El Molto of Lakehead University,
Thunder ‘Bay,-Ontario. - This program makes use of the Freeman-
Tukey transformation and Sjyivold's .05 Correction., 'n{e “program

prints the theta _scores, o 1ndlv1&ual neasure -of d:.ver;gem:e,

calculated for the vazmuéh traxts, the value for the MMD, the .

‘standard dev;atxon of" the MMD, .and the ch).—square probability
of getting sich'a value. The output also includés a’table

of the percentage contribution of each.trait to thé MMD.
; Three separate tests.of the Port au’'Choix data were

made, the first uéing the battery of cranial traits, the
second using the battery of infracranial traits, and the third
7 > ;

using both cranial and infracranial traits.. The results.of .

these analyses, as given in Table 16, are as follows: test 1
(érdnial traits) produced an ¥ of 0.125, test'2 (infra-

" ckahtal traits) 'p;oducea an MMD of 0.2022, and test 3 (all
traits) produced an MMD‘ of 0.1716. All‘threé of thes'g MMD's-
are significant.at the .05 level, indicating that in all three
cases the ‘sexes display slgnlflcant differences in the -

expzessmn of non—mel:rxc traits. .

The i tion on the contrxbutlon of -

each traxt o t}y MMD . shows that it .is the presende of a

supraorbxtal foramen which mkes the greatest contribution

(63.82) . to the D caléulated for: cranial. traits, the prese, c

of a fossa of Allen which makes the greatest contzlbutxon
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_ TABLE 16

RESULTS OF ANALYSIS OF MEAN MEASURE OF DIVERGENCE
5 . -

= 3 Percentage contri-
Traie bution to MMD

CRANIAL TRAIT ANALYSIS: MMD =0.1225

ital foramen © 3.8
Zygomatico— fa'cial ‘foramen . 93
Vesalian forame 7.6

' Multiple mental fonmen . ’ 5.5 »
Mylohym.d hrmqe v 15.8

s INFRACRANIAL TRAIT ANALYSIS: MMD.=0.2022
Unfused acromion process 2
Trochlear notch form s .
T Acetabular notch
s S 0s trigonum
Bipartite anterior facet (talus)
Bipartite anterior. facet (calcaneus)
. Fossa of Allen .°
Open foramen transversarium (axis) , -

cLNbWULO

e
sBLWRNHNO

.
1
o
°

JOINT CRANIAL AND INFRACRANIAL TRAIT ANALYSIS: MMD =0.1716

> Supraorbital foramen complete 20.0
Zygomatico-facial foramen . 2.3
* Vesalian foramen o 2.4
- Multiple mental foramen 1.7
Mylohyoid bridge 5.0 -
Unfused acromion process 0.0
Trochlear notch form 5.0
Acetabular notch. 1.0
Os trigonum 1.6
Bipartite anterior facet (talus) 8.5
Bipartite anterior facet (calcaneus)’ 9.1
Fossa of Allen 40.7-
2.7 '

Open foramen tzansversa:ium (axls)

’

e e e it e i
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(59:3%) to :the MMD calculated. for infracranial traits,-and
e ppbsancs G & foRsa PEAIYen foliowe by tha presence of
a supraorbital -forameh which make the greatest contribution
(40.7% and: 208, fespectively) to the MHD calculated” for all.
traits.. These results parallel the signi‘ficant differences
which- were evident in calculations:of the chi-square and |

measure of divergence statistics.

4.4 Summary of statistical results

The results of the analysis of the metric and non-

‘metric data collécted from the male and female samples provide

the following information on within- and between-sex variation
of the Port au’ Choix ‘sample.

Metric trait apalysis

Univariate statistics: ' The coefficignt of variation was ol
o HEGeER Eh VAELIBLIILY ob etrie tiate mepression wbbite
the male and female samples.. The results suggested slightly

greater female variability, with females displaying higher

_coefficients of variation for’19 out of 27, or70.4% < of the

neasurements used in this analysis. This situation is in
contrast to the general human tendency tovard greater male |
vanabnmy, a tendency which has been linked to dlfference ¢

in- the-time and intensity of the ado].escent growth spurt in

k4
the two sexes (Goldsteln 1936 Tanner 1964; DeVilliers 1963'

Wilkinson 1971). The graphs of the coefficients of varidtion

et it




. skeleton:
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indicated a general increase in variability as one moves
from traits of the skull vault to those of the face and .then

%
to those of the i ial skel This i in

variability may be linked to regional differences in the
timing and strength of the 'adolescent growth spurt (Tanner
1964) . . =

The analysis of variability of trait expression of

cranial and infracranial indices relied on the standard

‘deviation, since use of the coefficient of variation with’

data from indices has.not been:proven a valid procedure.  Males

showed higher standard deviations for indices based on measure-
1 : “s

meénts of the crarial vault, while females showed higher
standard deviations for indices based on medsurements of the
face and infracrasial skeleton. The graphs of the: standaza
aevxaQiong.dmnsc:a:ed o afutiary pattern of variation for
males and females.. These graphs illustrated an increase in
variability as one proceeds from indices of the vaul€ to
those of the face, and then to those of the infracranial
skelémn. The graphs also indicated the presence o! =
bigher ‘male variation fof indices of the vault and higher

female variation for indices of the face and infracranial

In ‘sw:y, the results of the univariate analyses of
measurenents and indices seem to suggest: slightly greater
within-sex variation for, the female sample. It is interesting
to note that this higher, female variability seems to '.bé

associated with areas in which variation is normally greater.
", - 2 . .




T T )

3 This would sugéest‘ that these areas may be important sources
of -information in’ comparisons of closely related groups.. This’
iflea takes on added significance if one coiisiders that the
infracranial skeleton is the area of qré;test variability
and the area of the skeleton most, often ignoied as ‘'a source ,

of data for such studies.

|
|
j
i
4
i
i

Multivariate statisticg'z The ll\ﬂ]:tivatiate analysis of \the
Port au Choix data relied on the BMBP7M discriminant analysis
prograi. Scatter diagrams produced by this program were used

to assess ‘the variability of the male and .female samples. - . i
.. i

circles of radius 1.0 unit (cc ing to one

deviatidn each side of the mean) and of 1.96 unifs (corzes-
ponding to almost two-standard deviations - a' 95% confidence
interval) were superimposed oh Thsse Aiasesiia in order to

assess bhe 0 ity of trait ion The number of

individuals falling within the limits of these circles was
couiited, and the number of outliers noted. . - y
fhe analysis'of cranial measurements did not detect
the presence of any outliers, but:indicated slightly greater
male variability of trait expréssion. These results are in
contrast to those:produced by the dnivar;ate anaiysis of

, cranial S, which indicated greater female vari-

ability of trait expression.. However, the results of the

univariate tests incorporate very slight differences in male

_and female coefficients of variation, while these differences
do not seém to be considered significant in the multivariate

i
1
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" slightly' \greater female vanablllty. These results_were

132

analysis. The'analysis of infracranial measurements did

‘not indieate thie présence of any outliers, but reflected °

Tin agreement with those of the unwanate analysxs.

Thé,,analys].s of cran].al indices indicated no alltllers,-

but suggested greater.female variability of trait expression.

* These results were in contrast to’those Of the univariate |

anlaysis, probably reflecting the fact.that the BMDE7M program
eliminates correlatxons from the analysis, and hence removes
t!)e bias which exists when a number of .indices are based on
thetiEans serias Of Wraits. . The, analysis)ck ireracranial
indices détected one female outlier and greater Siumatd
varlabll).ty of ‘trait expression. 'Thése results were in agree-
ment with those ‘of the{unlvarxate analyqls of ' Lnfxaczanxal

indices.

'In general, the results.of the univariate and multi-
variate anilyses of ‘thé.Poit au Choik metn.c data 'seem to

be in aqree‘ment both indicated slightly qreater female

‘variability of trait expression. Moreover, the two levels

of analysis provided complementary information. The univariate
statistics were able to detect slight aifferences in male and
female variability, an important considération when the
Qifferences between sampels are not likely to be gre'at. The
{nivariate statistics also illustrated the specific areas

of difference between the two-sexes and. the areas of the

.-skeleton vhere variability was most magked. The multivariate

i
!

Y
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statistics, on the other hand, allowed comparisons to be
made on the basis of a-batfery of traits, and incorporated
a means of removing the effecdts of correlations from the

analysis.

Non-metric trait analysis
Univariate statistics: The chi-square and measure ‘'of diver—
gence "statistics were used to asgess between-group differences

in non-metric trait ion. - Both statistics indicated one

sxgmﬁcanc dxffe:ence in cranial trait expression at the 5% .
level,. and two Bigniﬁ.eant Q1iferences in infracranial trait

expression at the 5% level. .

Multivariate statistics: The multivariate analysis, relied

on us

ORI R T

" of Smith's Mean Measure of Divergerice statistic adapted

for use with small samples by using, the Freeman-Tukey inverse

sine on. Thrée testé_weze'mz;de, the
first hased on cranial data, the second based on infracranial

data’,' and t.he third based on both cranial-and infracranial data.

The analysis of cranial traits yielded a Mean Measure of

Di{rergaxce °f, 0.1225, which is»siqniflicant at the 5% level.

The analysis of infracranial traits yielded a Mean Measure of \

' Divergence of 0.2022, also significant at, the 5% level. The

analysis of both cranial and infracranial data gave a Mean

Measure of Divergence equal to 0.1716, again significant at.

the 5% level. The percentage contribhtian of individual traits Lo

£0 the Mean Measure of Divergence was highest for those traits




.

Smalysis.. - 5 -
i :

_population.

Hfu.ch haﬂ shown signi.fxcant Blfferences in the univariate

To summarize, /the results of the univariate and _ - -
multivariate analyses of the non-metric data collected from
the Port au Choix material indicate significant differences’
between the male and femile samples. Assuming that mone of
the traits used in this analysis display a 'normal® bias for
one partitular se, these differences can be explained only by.

suggest:mq that the two groups do not belong to the: same

4 conclusmns 4 3 1 'J

i * The'analysis Of metric data collected from the' Port

au Choix skeletal material indicates a qrenter variability of
trait expression within the female.sample. The adalysis of -
non-metric data, indicates a significant difference in trait
expression between the male and female samples. This pattern

of within- and Between-sex variation corresponds with the

proposed model for the practice of ific e led

with male-male residence units: The small size of the sample
on which the statistical anglxsés_;ze based must render these
results §ibject to some suspicion, Hewever, since the statis-
tical te::hni.queg uled Ln this study wexe applicable to Small

samples, the results may bhe condidéred vallid. . - -




- some “idea of the homogeneity 6f yroup composition and form a

' CHAPTER'S
DISCUSSION

This study has been concerned with the use of osteo-
logical data in reconstructing the marriage patterns of a
group of Archaic Indians buried at port au Choix, Newfoundland.,
Based on the premise that marriage patcarns determine the

adult composition of hunter-gatherer groups, it has been

'suggested that a study of differences in the expression of

biological traits within and between the sexes may provide

‘ basis f£rom which to infer marriage patterns. To facilitate
interpretation of the results of such studies, a model has

been suggested which links the various combinations.of endogamy

—~
or exogamy (three forms) ané the three principle types of

residence units with different patterns of within- and between-
sex variability of trait exp‘ressinn.

X group of eighteenadult fémalés' 4ad twenty—two adile
males from Locus II of the Port au Choix-3 site was used as
the -sample f;:r this study. A series of forty-five metric
traits (t’v.}enty-’uven'measurements and @ighteen indices) and
thirty-three non-metric traits describinq the cranial;and
infracranial skeleton were emoloyed in the analysis. A series
of univariate and multivariate statistical ce;hniques were ;

used 'to assess the variability of osteological trait on

By nature, the metric data,were better suited to the analysis
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of within-sex variability, while the non-metric data were
better suited. to the analys).s Of betueen-sex var‘lamhty.

The results of the stausncal analyses lnﬂlcated a

shghtly greater vanabuxty of trait expression within the

female sample, and sxgmncant ai 4n.trait exg on
between the sexes.: When compared to the. proposed model;
these results suggested the practice ‘of ncn-speclfxc exogamy
coupled with male-male residence units. .

The practice of non—79ec1f1c exogany ind:icq!;es a form
of exogamy in wmch mdwmuals take marriage partners from

bands othex‘ than thelr own, wlth no one set or sets of marrxaqe

pa:tners being, relied pon. : The existence of male-male

residence units indicates the practice of virilocal or” avuncu-

local post-nuptial resideheé.. Tt hdy he fioted, however, that

13 & sampla BE wore than. hreht hundred societies taken from
Mirdockts (1967)' Bthnographic Atias, avunculocal residence is
found in less than five percent of the cases (Ember 1973).
This'it seems teasonable to suggest that the presence of male-
Wialls Besienca] unLeE; LA e, PoLe R ono TR sample more likely
feflects the pracﬁce of .virilocal post-nuptial residence. I

In genéral, the marriage pattern. proposed for the

Archaic Indians of Port au Choix corresponds to that described

by Radcliffe-Brown (1931), Steward (1955), and Service (1971,
1979) as. 'patrilineal’ and/or 'patrilocal'. "It has been
suggested that this pattern may provide certain advantages to
the groups involved." It is generally accepted that the

practice of exdgamy serves as & means of establishing alliances

TSR
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* and faintaining peaceful relations between groups, and it

has been suggested that.such coritact mdy be of ‘added impor-

tance in areas of low population density, (Owen 1965; Sexvice

/2971, 1979). Steward (1955) -has pointed out,that virilocal

residence permits men ‘to remain in_the nununq territory:
familidr to them, and Servwe (1971, '1979) ’has ‘suggested

that this type of residence fosters male c’uoperatinn in hunt-

ing and defense. Given the importance of hunting in the: - “

Archaic Indian lifestyle in Newfcundland’ and Labrador, either
of these suggestions may be used to exp}axn £he’ practice of
virilocal residence by the Indians of P{‘art‘au choix.

has that

Previous ;archaeological :
the Archaic Indians of Newfoundland éx’)d Labrador .engaged ‘in '
a trade of 'luxury items" . 3

“Native copper.:.mdy have been passed from band to
band along the coast of Newfoundland or southward
‘from Harp Lake, Labrador, and the distinctive Ramah
chalcedony ‘from northern Labrador has also been
found in Maritime Archaic contexts far to:the §
south  (Tuck 1976:83). 1 » e

Assuming that such channels of exchange existed betweén various
groups,. it.is not difficult to imagine that women may also

have passed: from one group to another along these routes, the

h of nel st ing existing relationships.

Tt is possible’ that such exéhanges tok place a a1 tines of
the year, or they may have been 11mted tO a, specific period
‘'of_time when contact between groups was Thevaasadr for example,

at a gathef¥ng of various bands for communal iyl ok

economic-activities.

Given the existence of a marriage pattern based on
| .

i
:

|
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ron-specific exogamy and virilocal residencee(or at least,

U] . 3
.male-male residence units) it is of interest to consider why
E ;

" the variability of metric trait expression evidence by the

female saftiple from Port au Choix is not of a hisher order.:

Therd hre siveral possible explanitions for this:

1. The moxpholoqica ditferences betueen ‘The bands of Archaic

. Ind).ans living -in that area of Newfoundland and Labzador
which surrounds Port au ChOl.x may nat have been pronﬂ\mced.
and therefore, a sample of fefales taken from a.number ‘of
aifferent bands would display only slightly greater Vari-
ability of trait expression than a sample of females from
dny ook BEoE S v T i

2. The female sample from Port au Choix may.have been com-
prised of individuals. who came from a variety of bands,
" all of ‘which were linked by exoyamons unions,. and herce,

shared a degree of genetic homogeneity

© 3. The contribution of female genes to the male gene pool may

ha:ve acted to diminish the di‘fferences in variability
evmenced by the. sexes - B .

4. The Port au'Choix band may have gézmiteea.sbme flexibility
in marriage patterns, such that a limited.nunber of ex-
ogamous yxorilocal unions occurred bringing ney males into
the group, ‘and diminishing the-diferences in variability
evidenced by the sexes '

Ay pr all Of these sugdstions may*expla:m why. the female

sample from Port au Choix ‘does'not display a-higher order Of

nvarxahl.llty.




It is of mote tplaé the pattern and degree of within-
and betieen-sex variation found in the Port au Choix sample -
uéuecuy confirms the’hypothesis .that all the individuals

B st e locus II ‘cemetery belonged to a single band.

It may be assumed that if a number of bands were burying their

« dead in this cemetery, the amount of variability present in
the male. and female samples would have been of a higher order,
and ‘that, with the effects of marriage patterns cancelledsby

DN - ’ :

the use of a communal burial ground, the normal pattern of

ks - slthtly qreatet male variability of trait expression uould

- hhve been evxdenced. e

s y ¥ 4 CR I
‘ 5 "' ‘The use of osteological data.in reconstructing
) Harrtase pattrnd 36 depsbasyt i SEvEral faststs relating te
* the nature of the remains studied-and the nature of the dita
..’ utilized. -Firstly, the sample must be well-defined as to its
origin and chronological placement, and of sufficient size to
) pemit‘vvalid statistical ma}.ipulation. ,Secondly, the traits ®
b used in the analysis must_have an established genetic basis

and be free of any sex bias in their expression. Thirdly,

the statistical techhiques empleyed in the analy'sis must be’

app1i&anie to the samplé #nd data’ at hand: If careful con-

|| sideratiofi is given to each of thesa factors,’ such stuais.

v may be'cgnsideréd valid: )

- g W ' , :

J‘ ' / tis hoped that this analysis of ' the marriaqe patterns
oi ths)\rchaic Indians uf Port au Choix, nwfoundlnnd, will

,4_ i e . i L




becone. part of a-growing body of data on the social’orgam-'

. s "
ization of prehistoric groups. Infornadon accunulated in

such a body of data my be of used in solving sume ‘of the

conﬂxcts in pzesent-day social theory.
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APPENDIX A" i

CRITERIA FOR SEX DETERMINATION

SKULL
T
Overall size and robustness: Male crania are larger and
heavier. °

Size of the supraorbital ridges: Males usually have more
prominent ridges due to greater development of the

frontal sinuses.. (This criterion was not paztxcularly.

useful in terms f the Port au Choix material, since
/females share tﬁe characteristic of -well-developed
ridges). .

Configuratmn of the supraorbital margins: 'Males generally
have rounded or blurred supraorbital margins, while
females tend to display sharp, defined margins.

Degree of parietal and' frontal bossing:. . Females tend to
retain the childhood characteristics of frontal and
3 parietal bossing into.adulthood. A

Muscle markings: Male crania have more prominent markings

along the temporal line .and in the nuchal region of
the -occiput.

Size of the mastoid process: 'Male,é\céfse's dre larger.

Development of the posterior root of the zygomatic' process:

n males, the posterior root of the zygomatic procéss
extends as a well-marked ridge some distance past
the external auditory meatus. 1It-is absent or poorly.
developed in females. :

Width of the zygomatic arches: Male arches are significantly
wider.
'

Breadth.of |the palate: Male palates are larger.

- ‘size of the mandible: The male mandible is larger, heavier,

higher and more robust. The ascending ramus is
broader with-a well developed coronoid process, and
the gonial regions are well devel Dped

Chin form: The chin tends to be square in males (bilateral’
chin form), but more rounded with a point in the
‘midline .in females - (median chin form). .




" APPENDIX A - Continued

PELVIS
~

Mmuscle markings: The male pelvis has mére pronounced miscle
markings.

Sub-pubic angle: The sub-pubic angle is more acute in males.

Presence of the ventral arc: This ridge is typically present
n females and absent in males, though a line may
Dccasxonally be seen in malea at the site of the
ventral arc.

Medial _aspect. “of the* isehiorpuhlc ramus: This area is usually
lat in’ ma‘l.es, while a ndge occurs nt this site in
females., ' "

. Presence of a sub-pubic concavity: This concavity is large
and obvious in females, but usually absent or very ..
slight in males. i ‘

Angle.of the s¢ atlc notch: The angle of the sciatic notch
is narrower and more acute-in males. The angle i's

3 typically about 60° or more in females, while in
males it is less. : %

Px'esence of a preauficular sulcus: A sulcus is infzequent in
es, but more common and better developed in femalet,

Ischulm—pubi: in&ex. The ratio of acetabulum-pubis length to
7 acetabulum-ischium length As significantly higher in
- fmles.

Size of the £ The foramen is
smaller andrmore tnangulu in females. °

“.8ize 0f the acetabulum: ‘The male acetabulwn is larger.

Lateral view of thé sacrum: The male sacrum is uniformly
curved with the deepest point at the third segment.

portion sharply angulated with the deepest point of -
curvature at the fourth segment. '

size of the first sacral body:  In males the first sacral body
s relatively larger than.its ala, while in females
the body is equal in size to its ala.

“size of the articular ‘surface of the sacrum: - This surface is

In females, the upper portion is flatter and_the lower .~
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. % 4 .

limited to the“fixst anﬂ second sacral vertebrae \

3 in females, while in males it often extends to the
» middle of the third vertebra.

LONG BONES

Overall size:

Muscle markings:
markmgs.

Male 'long bones hre londer and more robust.

Male long:bones have more pxonounced’muscle

F.

size of the articular surfaces~

Articular surfaces of long

bones are’larger in maYes.
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SAMPLES USED IN METRIC ANAL*SIS
Cranial Trait Analysis Infracranial Trait Analysis
v o . AN HE e SR
", “Males Fenales vales - Females
12 1B 8A 500
s 220 6 27a 10 §
27A 9 .34 . 188
5 29 10 [y SRECGNE | S0
32 162 . . . 50B 445 3
' 34 -~ 188 UTeegl 492" ¥
.35A T2 : 52
- 443 3B .
-
47 44n .
492
. 52 o)
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DEF’.}LNITloNs OF METRIC TRAITS' ‘>
: A ¥, tu iy
P < 5
. CRANIAL METRIC TRAITS - "¢ D %

vault i , )
T a0 .

Cranial 1ength- : The d;stanee fxom glabella to- o_pxsthocranlon,
the most posterior point on the,skull in the mid-
sag).ttal plane’ (sg{eadlng callpers) .

Craniall breadgth: . The maximum trdqsverse diametér of the skull
taken .above the id crests, cylar. o
to the mggian saqxttal pl{ane (sp:eadlng cahpers) = 5

Basmn—breqma height: - The distance from basicn to bregma
(spr;adlng :al:pers). e

M1n1muln froftal breadth: Théminimun breadth bétween the
. :xiglt and left temporal crests of the.frontal bone
(sp,aadlng cal:.pers)

‘. Face g b - . : i

i oz X
Upper facia} height: The dxstance from nasion to. prost.hlon
(sliding calipers? £ ¥
mzygomauc breadfh: < The distahcé betwegg.the most widely
@ $eparated poifnts on the externall -face of the
Zyqomatic -arches, taken perpendicular to the median
13 “pldne. If one arch is.damaged the measurement may °
. bé approximated by -doubling the ‘distance from the '
o midline to the }ptact side (slxdlng cahpers).

Basé f £ . ol i e

Basicn—nagiqn leng%}% The distance from basion to. nasion °
spx’eading ipers) . R

Bas{on—prosﬂu.un lengt :. The distance Emm basion to pros-
thion" (spreadan pahpers)

|
" ‘orbits e !
o:mtal b:eadth- The distance ‘Erom. dacryon to ectoobnch;\.on,
the point’ on the lateral orbital border farthest
+ £rom dacryon;, taken on the left, orbi parallel to

. the line bisecting the orbit into eqnal upper gnd,
7 ;lnwer pornons. Iﬁ the left orbit is missing or

TES




_Orbital

* Nose

Nasal

: Nasal

APPENDIX C -Continued

damaged easurement of the rl.qht orbit is substituted
(slmmg -calipers).

hex.gh - The ‘maximum distance between the upper and
lower margins of the left orbital cavity, taken at
right angles to the orbital breadth and bisecting

it. 'If"the left orbit is missing or damaged, measure-
ment of thé right orbit is substituted (shdu\q
calxpers) .

e e

breadth: The maximum horizontal distance between

snterior edges of the masal aperture (sliding canpe:s).

hexghb The average distance from nasion. to the lowest.
point on the border of the nasal aperture on either
side’(sliding calipers).

U’mer Alveolar Process . .

Maxillo-alveolar breadth:

-

Haxxllo alveolar length: ;
from.prosthion to a line joining the maxillary *

) The maximum breadth’across the
external alveolar borders, taken perpendxcular to =
the me/d).an plahe (sLiding calipers).

The dxstance in the/median:plane

‘tuberosity(sliding calipers).

2 INFRACRANIAL “METRIC /IRALTS.

Humerus' ' - d = v \

Maximum lengthf
Maximam shafc diameter: - The
Hinxmnjn shaft. diandter:

* Maximum diameter of the head:

The distance between the most . proximal dnd
‘(most distal points of the humetus (osteometr:.c boarad) .

maximam. diameter, of the shaft
A:hemd-point of maximum length (sliqu calipers)

The minhmm\ d;ameter of the shaft at
the mm—pnmt of maximum. length (shrlu\q\nalxpezn) Ao

The maximum length on the - =
transverse diameter of the humeral head (slidx.ng
‘calipers).

&

2
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Radius

Maxifun 18KGth: The.distance between. the most widely -
separated points on.thé tyo extremities 'of the hone, -
including the styloid process (osteometric. board).

nar . %
subtrochanteric’ transverse shaft diameter: The tranverse.
diameter taken at the level of the greatest:sub-
s trochanteric .expansion, at a-point uspally about
v 2-5 cn'below the lesser trochanter .(sliding calipers).

. jor shbet diameter: The sagxttal
Giameter taken at the level of the preceding
measurement and at right angles to it (sliding
calipers) ¢

: Maxim\}m diameter of the head: The maximum diameter of the
ead, avoiding any abnormal extensions of the artic—
ular surface onto the anterior su:face of the neck
(sl;amq calipers). - -

Tibia ' T . o
Antexopost:enoz nutrient foramen (or cnemic). diameter: The
sagittal diameter of the shaft at the level of the
nutrient foramen (sliding calipérs).

Trar;sverse rmtn.em: foramen (or cnemic) diameter:
transverse diametéer of the shdft at the lével Of the

nutrient foramen (slldxp’caupexs)
Talus i : SO,
Maximuplength: = The maximum. distance between th&headand
" ((the suleus for, the Flexor hallucis longus ' (sliging
:alipers)
? Max.a.mum breadth- °‘The' maximum transverse d{stance between ‘the
ateral tubercle and the medial side (sliding caupezs).

k




“APPENDIX D

‘- SEX BIAS.IN CRANIAL NON-METRIC TRAIT EXPRESSION

i i palatine foramen

Trait | Reference Bias
N w « 0% B
*Accessory lesser Berry and Berry 1967 Neither sex
+A. C. Berry. 1975 Males" °,
present . _Males ? -
Males. ?
- Females
et E O
Anterior ethmoid A. C. Berry 1975 vales -

. f?ramen exsutural

Aster;onie bone
\ present

*puditory exostoses
i present

: Pregmatic boris

present *
3 * : .condylar facet
 *" double

&

\Aksbori 1934
Sublett 1966
A, C. Berry 1975

Hrdlxéka 1935
FA. C.-Berry 1975

Schul(’;z 1923 -

\

Girdany and Blank ' 1965

A, C. Beryy 1975

Berry and Berxy 1967

¢Cox;ucc1n1 1974,
A, C. Berry 1975

Neither sex

. Males™

Neither sex

Neither sex
Females: -
Males .
Neither sex
Males
Neither sex

- Males

Males

Neither sex

Miles .
Yes " (sex not
specified)
Neither sex
Neither sex
Neither sex
Neither sex

T
Neither sex

Neither sex
Neitler sex
Males =

: Neither sex

Neither sex
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Trait <eference Bias

il ’

Coronal wormians hlett 1966. - Males,
presen C. Berry 1975 Neither sex

. Males '

pivided hypoglossal

canal

/Epipteric bone’
present :

Frontal forall\en

‘present

iFrontal grooves
pregent

Fronul- teémporal
‘articulation.’

.Oetteking 1930
Sublett 1966

+*Ossénberg 1969
A. C. Berry 1975

Oetteking 1930
sublett 1966
DeVilliers 1968
O$senberg 1969

- R, .C.'Berry 1975

A C. Berry 1975

Dixon 1900,

Sublett 1966

Ossenberg 1969
. - Corrucéini 1974°

1904

ns. 1936, 1939
Murghy 1956
L peviliiers 1968
c. Derry 1975

Col 1

Neither sex
Neither sex

Males ' -
Males z
Neither sex
Neither sex
Males

- Females. 2

Neither sex

Males
Females.
Neither sex
Females
Females
Males
Neither sex
Fémales

Males
Neither sex

./ Males

"Neither

Neither sex
Females
Females
Females
Yes. (sex not
specified)

séx
sex
sex
sex -

Neither
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. APPENDIX D - Continued .

Trait” Reference ' pias -
Highest nuchal line _‘A. C. Berry 1975 Males
present 5 Males

Females
. . Females
Hourglass nasal . Sublett 1966 Males
bone shape .
= . CATE 5 . .
*Infraorbital suture = Oetteking 1930 ‘Females
present : Akabori 1934 Females : *
- Ossenberg 1969 Females
Corruccini 1974 Yes (sex not
. : .. .specified)

. carpenter 1976 .

Jugular foza.lncn Oetteking 1930 2

size . Akabori 193,
e S N
*Lambdic bone " Akabori,1934
present . Ssublett, 1966
Berry and Berry 1967
Devilliers 8

Ossenberg 1969
A. C. Berty 1975

. ' b g

*Lambdoid wormians Kitson 1931

present Sublett 1966
B o P Ossenberg” 1969

* . A. C. Berry 1975

.

Yes (sex not
. specified)

Yes (sex not
specified)”

Nexther sex

Neither sex

Males
,Females
-Neither, sex

les ?

Males ?

““Neither sex
3 4

Male: .
Neither sex
Males i

‘Neither ‘sex
Neither sex
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APPENDIX D - Continued .
Trait . Reference vk Bias - p
7 T . . E
i ;
*Mandibular torus Moorrees et al 1952 i+ Males, R
present . ‘ Moorrees 1957 Males .
b e Suzukai ‘and Sakai 1960 . Males T
Sublett 1966 Males . - ;
Devilliers 1968 . ' - Neither sex . 3
i o & P Ny
*Mastofd~foramen . Akabori 1934 - .7 remales ., 3
absent ¢ . .Berry and: Berry 1967 Neither sex
; ; 5 Corruccini v1974 .. | Females X
. * . . " “Females ;
: _“AJ €. Berry hg75 . -Females 5
3 ' % = L Females 2 .
. . S Females .
- : - Females :
_ A SN
H /7 Mastold foramen- ' -+ A. C. Berry 1975 ¥ . Neither sex ,
i exsutural N Y -‘Neither sex . -1‘
3 > % Neither sex N
{ N . S Neither sex. . . Y
P Maxillary torus. ‘ Devilliers 1968 - - . Neither sex
l px‘esent 3 ", A; C. Berry 1967 - Females: .
: S & . Neither sex
g e g ¥ ; Neither sex
e > N " B in . Neither sex
v : % i M oy v
; Mental alveolar . > nsvune:s- 1968 - . Neither sex
3 foramen pregent ) ! §
' : *Metopism present . Limson To24° . " . mMales Sy .
. g ) (_Schultz 1929* : Yes (sex not - . . .
u i .. specified) * .«
: : Akabori 1934° . i Females 3
) : DeVilliers 1968 neither: sex
TR ) : SR Ossenberg 1969 . Females"
= “A. C. Berry 1975 ' . 7 . Females, :
| . 5o o % ‘. Neither sex ]
5 : o - : Females' §
(o g : : H Neither sex
.
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- APPENDIX D - Continued
; ik ?
Trait Reference Bias
) : \
Multiple infraorbital Sublett 1966 Males

foramen present

Multiple mandibula¥
foramen present

Multiple mental ', .
foramen present ! '

Multiple zygomatico-
facial fc:amen
pxesent

'uymhyom bn.dqe
prss %

" Nasal foramen' absént

Open foramen oyalé
/

Devilliers 1968
Spence 1971
A. C. Berry 1975

Sublett 1966 :
Corruccini 1974 .

Montagu 1954 .
Sublett 1966 :
Devilliers 1968
Ossenberg 1969

Berry and Berry 1967
A.C. Berry 1975

‘Sublett 1966

Ossenberg 1969

Rkabori- 934

{Wood-Jones 1930

Akabori -1934.

AL c: Berry 1975

‘Females

o '
Males . -
.Neither sex ..

Neither sex .
Neither sex

~

Females

Neither.sex - -
Yes (sex not ®
Specified) E

Neither sex
Neither sex
Neither sex

" Nejther sex

Neither sex
Neither sex
Neither sex
Females

Males. *

2
H

Neither
Neither
Neither
Females

Neither s

Fendles

sex
sex
sex
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APPENDIX D -Continued’

Bias

Trait Reference
*Open foramen A. C. Berry 1975 ' . Females
3 opinosum - : Females
* . Néither sex
- R Females
o 2 . E
“0s Inca present Hooten 1930 Neither sex
EL I c. Berry 1975 Ce e
. - ol Neither sex -
L e
T c ) Vel
Os ‘japonicum present. Ogtteking 1930 , Females  °
o : | Devilliefs 1968 Neither sek
. Ossenberg 1969 Neither sex
A. C, Berry 1975 v
B X Y L7 ‘Neither sex
5 o $ L0 % Neither sex
. — '
*Palatine-torus. Miller and Roth 1940 Females '
present- ' Lasker 1947 Females
. Woo_1950 Females
’ Suzukai and Sakax 1960 ‘Neither sex
K Sublett 1966 : Females ' .
DeVilliers 1968 Females
n Corruccini 1974 Yes (sex not .
: . : ‘ spebified)
A. C.'Berry 1975 Females -
{ Neither sex
- i Fe es 4
it : *Males
L N g
*Paramastoia ‘process . be Villie:s ‘1968 Neithe;’ sex
: present . - i A. €. Berzy197s
5 ' : ! Males
2 e .

Males
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APPENDIX D-Continued

Trait Reference Bias
*parietal foramen Russell 1900 Males
present Le Double 1903 Males -\
. Hooten 1930 Males
i Oetteking 1930 Males
< % Boyd 1931 Males
i Akabori 1934 Neither sex
3 Fenner 1939 Males :
i Bass 1964 Males
# Sublett Males

?arietal notch .

present

'Phnryngenl fossa
. present .

Postcondylar canal
presen

Posterior_ ethmoid
foramen present

'Pmeondyla: t\lber!‘-\e
_present

Devilliers 1958
Ossenberg 1963

Sublett 1966

Berry and Berry 1967

A. C. Berry 1975

Collins 1926
Oetteking -1930
Ossenhexg 1969

Snblett 1966

Ben'y 1967
Dssenherg
A. C. Berty 1.975

* DeVilliers 1968
A. C. Berry 1975

Neither sex
Males
v

Neither sex
Neither sex
/Neither sex
Females
Neither -sex
Females

Females

Neither sex

Females _

Neither sex
Neither sex;
Females
Females
Males
Nei&wr sex
Hnln

Neither sex
Neither sex

- Neither dex

Females .,
Males

Females - - '

2 |
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HPPENDIX D ~ Continued

(_/'e

»-

" Trait Reference Bias:
*Pterygoid plate Hootén 1930 Males
spurs and bridges Chouké 1946/, Neither sex

. present ; Sublett 1966 Males .
DeVilliers 1968 Neithér sex
Ossenberg 1969 Males
‘ sagittal sinus turns Le Double 1903 NeitHer sex
‘ left . Sublett 1966 Neither sex
Sagittal wormians Macbonnell 1904 Néither sex
present Sublétt 1966 Males +
*Supramastoid crest Hooten 1930 Males
s present Devilliers 1968 Males
*Suprameatal pit Akabori 1934 Males
present - . ,Turner and Laughlin Males
; g 1963
. .
Supraorbital foramen Oetteking 1930 Neither sex
complete Akabori 134 Neither sex
B Fenner 1939, Neither sex
Sublett 1966 ° Neither sex
Bérry and Berry 1967 - Neither sex
Devilliers 1968 Neither sex
. Ossenberg 1969 Neither sex
A. C. Berry*1975 Neither sex
. . Hales
Males
> Neither sex
Transverse palatine * Oetteking 1930 ‘Females
suture bulges: ' . Akabori 1934 .. Neither sex
anteriorly *  Woo 1949 (I Males

Sublett 1966
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APPENDIX D — Continued

Trait . Reference e Bias
*Tympanic dehiscence Hooten 1930 \Males
preseht Lnughlxn and Jorgensen Females

Andenon 1962 24 Females
Sublett 1966 Females
Devilliers 1968 Neither sex
Ossenberg 1969 ¢ Femles
Corxruccini 1974 i
Fﬂa!. z
4 K. C.Berry 1975 Neither sex
% Females
. J R Females
¢ « Neither sex
Tympanic¢ marginal Ossenberg 1969 Females .

foramen present
My

. Tympanic thickening  Sullett 1966 : Neither sex
present De’ illiers 1968 - Males.

. Vesalian foramen ~ Ossenberg 1969 : Neither sex
present Z . .

* trait shows a sex-bias ‘in its expression

T Results an given(for each of the four samples studied

-~ by A..C. Berry [1975) in the following order:
Londoners, Burmese, Northwest Coast Indians, and
Mexicans " x '

¥ Results are given for each of the two groups ‘studied.
by Corruccini -(1974) in the" Eollowing order:
Whites and Negxon
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SEX BIAS IN INFRACRANIAL NON-METRIC TRAIT EXPRESSION

APPENDIX E -~

" Trait

Reference'

Bias

Accessory sacral
facet present

Acromial articular
facet'present *

mteri:;x calcaneal
facet absent

‘Anterior calcaneal
facet double

*Atlas facet double
{
5. A

Adetabular crease

z pramt ¢

‘Emarginate patella

Fossn of Allen i

> Present:

" HypotfocHanteric =

fossa present

tPinnegan 1978

Finnegan: 1978
Finnegan 1978
Mdérwn 1968
Finnegan 1978

Finnegan 1978

Pinnegan 1978
°  Finnegan.1978

Finriegan 1978 1
5 e

Finnegan  1978'

Neither-sex
Neit.htu: sex

Yes (sex not
speci £ied)
Neithexr sex

Neither sex *

Yes (sex not
w\ specifxedl

|

l‘leither sex
Neithexr sex
Neithexr sex.

Yes (sex not
speci fied)
Yes (sex not
pec:.ixed)

Neither sex '

Yes (sex not
Speci fied) |

‘Neither sex
Nexth&x‘ ux

Neither ‘s

Yes (sex not .

speci fied)

' Neithex ‘sex
Yes (sexnot
specified)
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APPENDIX E - Continved

3 Trait

= et
Re ference

: Bias

.!.ltaral. atlas btidge

present

L+, Lateral extension
talus present’

- .

g Lateral tibial
squatting fa.:e:
present -

*Medial tibial

‘. squatting facet
= ° present -

Peroneal tubercle,
present

. Poiriex’'s £acet
present

ey *Posterior atlas,

bridge present.

‘Posterior atlas
‘ foramen present |-

Os trigonum present

Finnegan 1978

Spence 1971 .
Fimnegan 1978 | ° .

| Fisnegan 1978
. 1 ’
Finnegan 1978

—_— : {

Finnegan 1978
: o
. Finnegan:1978
Le Double 1912
[ Selby etial 1955 3
P‘innegan

! ntita i Popovich
©1978

Spence 1971

Finnegan 1978 ,

Yes (sex not
specified)
Yes . (sex not
. specified),

Males -
Neither sex o
num-.ex ek i

Ngu:her sex .
. Yes (sex not P &N
speciﬁeﬂ)

“yes. (sex not ¢
cified) T B
(sex-not 2

Neither sex s
Neither sex . .

Neither sex <
uexf_bex gex

Neither sex "
Neither sex

S . ~
Males 3

aales 4 g

° Neither sex- VK]
Yes ‘(sex not "
spec:.fi.ed)
Male:




. *Vastus notch
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APPENDIX| E - Continued
. 0

*Suprascapular fora-

men present

*Third' trochanter
present “

*Trochanteric osteo-

phytes present

Vastus fossa | .
present E

Brégent

" Reference © Bias,
& L j R
* *Sacralization of 5tM . Hooten 1930 Males
lumbar vertebra olivier 1969 Males
*Septal aperture _Akabori 1934. ') ° . ‘Females
present Trotter 1934 Females -
i Glanville 1967. Females
. Anderson 1968 . Females
. . Olivier 1969 Females .
. Finnegan 1978 . . Yes (sex not
d : S specified) -

Hrdli¥Ka 1916
Hooten 1930

. Finnegan 1978 : Yes (sex not
: specified)
- Yes (sex not
specified)
Hrdli%ka 1937 . - 5 Females
Olivier 1969 ©  Females
. Anderson 1978 Neither sex
Finnegah 1978 5 Yes (sex not
- - specified)

Neither sex

rinnegk 1978 " Yes (sex: ‘not
& specified)
Yes (sex not
specified)

Neither sex
Neither sex

" Finnegan 1978

Anderson’ 1968 Males -
Finnegan 1978 Neither .sex.

Yes ‘(sex not .

e specified)
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frait shows a sex bias in its expression

Results ‘are given for each of the two groups studied by
F:L\'megan (1978). in' the /folloving order: Whites and
Negro .
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* DEFINITIONS OFvNON-—METRIVC TRATTS

CRANTAL TRAITS wre

* Foramina
supraorbital foramen’ complete: ‘The medial one-third of the L
superior margin of the orbit is the site of a foramen 3
or notch which permits:passage of the supraorbital L
vessels and nerve. . The passage usually takes the form
of a notch, which may be either broad and shallow.or
narrow and deep, but it may #Iso approach or reach the
stage of :a closed foramen. “This foramen is formed by
ossification "of a“supraorbital ligament which crosses
the notch, . Other. variations in this area include the
- presence. of “a foramen plus a notch, multiple notches ' *
or foramina or multiple notches plus a foramen. In
. L terms of this study, the Tt was recorded as ‘present,
if a foramen occurred on (its own or as part of the
. variations indicated above (Pigure 9) .

paltiple infraorbital foramen: “This foramen ‘allows passage
He infracrbital nerve and vessels. It.is usyally
su\gle, but ‘may.be divided by a bar of bone, or .occur
as, two or more separate foramina (Figure 9)

Zygomatico-facial foramen present: This foramen, occurring
on'the external surface of the lateral portion of the
malar - bone, opposite the junction of the infraorbitgl
. and lateral margins of the orbit, transmits the i
. zygomatico-facial ‘branch of the zygomatic. nerve and
a'small artery. The foramen may be absent, single,
or'multiple. It is, on occasion, difficult to Separate
multiple foramina from the no¥mal porosity of the bone.
Hovever, one- or more of -thése foramina are usually
istinctly largex than pores, and can be detected as
zygomatico-facial * foramen. The trait was recorded as
present if at least one zyqomatxcc facial foramen vas
found - (Figure 9).

open foranen ovale: This foramen allows passage f£or the
L .., mandibular division of the fifth.cranial nerve ‘and
* the Accessory meningial artery. In some cases, the
- postero-literal wall of ovale is incomplete, making
: it continuous with the’ foranen spinosun (Figure 11).

Postcondylu canal ‘absent< This canal usually pidices the
condylar fossa immediately posterior to the occlpxtal




Sagxttal wormian:
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APPENDIX F-- Continued

i :
condyle, trans‘mxttlnq an emissary, vein from the
sigmoid sinus 'to the vertebral plexus of -the spine.
The foramen is sometimes absent (Figure 1.

Vesalian foramen present: Thest fochuina;  also kno
sphernoidal. emissary foramina, are the leaSt constant
of the emissary £§%am1na ~jrhe Vvesalian foramen .’
occurs anteromediglly ‘ to the foramen ovale. The 3
foramen is usually‘\‘found near the ‘base of the lateral
* pterygoid plate, but may-lie anywhere from 2'mm
. from ovale, to somd-distance forward in the fossa
| pterygoidea, ' The foramen may take the 'form of a
single foramen which is more or-less oval'in outline,
or may be present in the form of a slit-like orifice
or a number of irregularorificés scattered between
‘ovale and ‘the pterygo:.d fossa (Wood-Jones 1930)
(not illustrated). .
‘Multiple mental foramen The mental foramen permits passage
£ the mandibular branch of the trigeminal nerve
-.,and its accompanying vessels from ‘the interior of -
“the body of the mandible to-the external surface where
it serves the fascia of the lower.lip.. ‘The mental
Eoramen is usually single, but may be multiple. Two

types of ‘dccessory foramina occur: a) an extra foramen

on or just within the rim of the principal foramen
and separated frgm the latter by only a small spicule
of ‘bone, or'b) an extra discrete foramen slightly
smaller than theé principdl foramen. An accessory
foramen may occur |in any direction from.the mental
foramen, but - is usually posterior to the it.
; 3
Wormians g - ¢ P

corcna) wornians: " Ossicles may occur in.the coronal® suture.
The trait is recorded as present if at least one
ossicle is f6und (Figure 9).

Ossicles.in the saqxtta]/ suture are
reconied as present..

Bregmatxc bone: ' An ossicle. n\ay occir at the junction of the

corenal and sagittal sutures (the position OF the
pos:enor fontanelle) (Figure 9). .

0s- Inca: Occasionally -the infekaoz and superior l‘squama of e_he

i :. occipital bone are Separated by a suture which runs
-£rom asterion o asterion. . The bone created by this
suture is known' ds an Inca bone, or Os ¥nca.’

S



. APPENDIX F-Continued

Asterlonlc bone: .An ossicle may occur at the' junction of the
temporoparietal suture and the, lambdoid suture - .the
" point called asterion.’ The bone may vary in size,
but is normally ‘triangular in shape (Figure 10).

Parietal notch bone: The temporalbone in the fetus is

conposed of two parts separated by the squamosal

suture ofythe temporal bone: a petrous portion and

a 'squamous portion. Before the.union of these two

parts of -the temporal: at -approximately six months

“ in-utero, a notch may form at the point-whére the

. squamosal suture meets the temporosquamosal -suture.
This notch may be present or absent, or may ‘foim a
separate bone, Due to difficulties in-scoring the
presence of a.notch, it was decided that only the:
presence’of a notch bone would be recorded (Figure 10).

Othex # s

Fronto-temporal articulation: The area.of junction betwéen
the greater wing of the sphenoid, the frontal,

parietal and temporal bones is known as pterion. ' The'

configuration of this area is variable: the sphenoid

and parietal may articulate, the frontal and temporal

may articulate, or the four bones may meet.at one

point. This study is concerned with the second

. variant, ‘the articulation;of thé frontal bone.with

. the temporal (Fxgure 10)..

os Japemcum The malar 'one is usvally single. ' However,
it may be divided into superior and inferior portions
by a §ransversozygomatic suture resulting from
incomplete fusion of ‘the. tuo primary growth centers.
The inferior portion is térmed an:os japonicum.
Occurrence of a complete os japonicum.is rare, but
the transversozygomatic suture may be partially or
famtly present on the lateral ‘surface of the zygoma

(Figure '9)."

Maxillary torus- A Bony hyperostosis known as’a torus may
ur on the surface of the,maxilla just lateral to

She'molars. The torus may vary in size, but. is
usually globular and irregular in shape (Figure’ ‘11).

However, -it ma:

‘vary E:om ngle to hourglass to double. The trait
- is recorded as present if two dlst;\nct facets are
found (ngu:e a1y, ;
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. ny:\ohyom bxidge- The mylohyoid groove found on the internal

surface of the ascending ramus of the mandible,
“lodges the mylohyoid vessels .and nerve. - Sometimes
a‘bridge of bone is formed over this groove. This
bridge may be partial or complete. Only complete
bridges were included in this study .(Figure 12).

% : INFRACRANTAL NON-METRIC TRAITS

Open foramen transversarium {atlas):, The transverse process
of the atlas vertebra is perforated at its base by
a canal for the vertebral artery. . Sometimes' the . - .
" lateral wall of this foramen transversarium is imcom-. '
ph)ate, and thg foramen -is described as -open | (F;{qmre a

Divided foramen c:anavsiosazs'm (stlas): The foramen trans—
versarium of the atlas vertebra may be divided by -
a bar of bone (Figure 13).

Posterior arch foramen (atlas): The posterior arch of th
atlas vertebra may display a snall foramen (quu:e 13).

“Opén foramen transversarium (axis): -Same as for atlas vertebra.
Divided foramen t.xansve:sanum (axis): Same as .for atlas
vertebra. '
process ): The acromial epiphysis

usuauy starts to fuse with the.scapula before the -
‘ seventeenth year, and’ fusion is usually compléte
between the eighteenth and twentieth year (Anderson 5
1978). . However, occasionally the acromion fails to
fuse with the body of the scapula and persists into
adult life as a separate center (Figure 13).

Supracondylar process (humerus): A small spine or process
may extend from. the medial llde of the humerus 5-7 cm
.above the medial epicondyle. A fibrous- band joins. this
process to the medial epicondyle,.and the median nerve
and brachial artery pass f_h:o\lgh the fcramen so formed

3 (And-uon 1973) (Pigure 13). )

Tmchleax natch form (ulna): The trochlear notch of the ulna
~may appear as a single, constricted or div;ded articn}ar
surface (Figure 13).
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B Acetabulum crease (1nn0l|\lnate) The attxcular surface of the

o ] ;
APPENDIX F - Continued” .

- s

‘Acetabulum notch (innominate):  The innominate consists: B, o

three distinctive. segmerits that unite about the
tvelfth year: the ilium, ischitm and pubis. The,
meeting point of these three elements is Often
characterized by an irregularity in the bone, which:
'may take the form of a noteh (Figure. 14) . .

cetabulum may exhibit a fold, -pleat or crease in
the area between the unctu:es of the ilium>with the;
pubis a§d ischi defect +is not a remunant, of

v - 'incomipldte fusion’ e tnea junctures,’'but “"may arise
anywhere along a line from the acetabular fossa.-
superiorly to the border of the articular surface”

: (rinnegan and Faust 1974:11) ‘(Figure W,

- Fossa of Alleh (femur):  The antencr superior margm of the

emoral neck may display a reactior in the area close
-to the border of the.head. "This.reaction'can vary
-from 'a small. depression. to a: large eroded area one.
centimeter” square where the cortital bone has been *
removed exposing underlying. trabecular.. The border”
o of this fossa may have ‘a ridge or thickening around
it reminiscent of .an’inflammatory response”. (Finnegan
and Faust 1974:7) . The trait .‘is scored .as present
if a Clearly defined depression is:evident or-if tne
underlylnq trabecular can be ‘séen (Fiqure 14). b

Emargxnate batella: Occasionally, the siperaslateral: angle

of .the patella ossifies indepehdently and remains -
discrete, leaving a notch in the supero-lateral border
(Figure 14) .

Os trigonum (talus): A separate centet of ossification appears
for the postero-lateral tubercle of. the talus (Steida's
.'proGess) between seven &nd thirteen years.' Sometimes
this center fails to fuse with the body of .the talus,
and is then krown as an ‘os trigonum'(Figure 14) .

Anterior facet double (talus): The anterior calcanear facet
the talus may exist at two levels as a kind of:
‘double facet (Figure 14).”

RAntérior facet double (calcaneus): - Tre ant‘e:ie:-m’ddle facets
X the calcaneus lie on the sustentaculum tali. ese
facets may be continuous; constricted or discrete.:,
The occurrence: of two dxscrete facets is recarded
(Figure 14).
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