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TVenty-Yiwe turials, twelve adults;qqi thirte~rn children, were
~recovered from the W-1f Creek (Sharphead) Indiap Feserve whic:
historical reccrds indicate wac occuried ty Alberta Storer Iniian:

from 19€5-1897--1 perisd of arparently great cultural irstarilies

’ . ! .
and prycipal iicyresg Tir thece reogrle.

cre ostecitotoal material s studied in termz of Lasis Zemograr:is

«
oy

veriat.- ., 'tc estatlich age distrituticorn, sex ratio, and gerernl co=

-

.
L8

L hen tn ¢f the individwals. sletrical and non-metrice’
. . Wt '

Ydi's~~ntinuously variatle) datg werre ottained ari arnalycodl for @b

tpe cranial and posteranial ‘skeletous.

. L . ) - -
. S L s L. : . ) : .. N :
swnerally sreaking@sex i3fYerences whicr are afrarcnT Lnoc o
skele*ors are minimal, -wits Loth sexss showing considerat.: ranse,
. L]

rroriems
. t .
: . - . . . ‘.
SISUr lreguenily. JJhe hagnLrrorortion o mrature wnldiviiuzic Ino o

. . -
for tctal) atsence of otrners, sugg=sts that this is n-t a rurely random

° .
samyle <f individualcs. Pesersi assoclaticns could perhars be expee3

to !Ensist of closely related families with resultant concerntrations ¢
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.0 I‘viihzto thna&ﬁtll‘thpio p¢op1e who eon‘;{butoc in any vay %o the

' ‘ccllplotion of. this ~€huh. but, my study cqmittec qust, be the: first’ to be
kanovlodced for the1r fu#nlunhlg ad¥istante -nd lupport over the years.
Thoir cpnoid.rlblo #stience id qnnitinc the flnnl result of thexr efforto
vas ;lso. ‘rcdtlyupprenfte& Ry co.*ttee chuiuan. Dr .G Steele. vas

_ nostrsdpporgivg :; both* . )grsonal and prores-ignal v&& and I will long
Avnlue thg tine lpont ll hii ltudent and fricnﬂ Dr Ruth Gruhn provided
luch basxc buckground informat1on concernin; th! ardh:eology of the
Mua site, withoat vhich it would have been very airrienlt vo

L
1nterprtt mych of the information at hand. Mrs. Trudy Mické cannot be

- thanked enough for her contr1but10nl and I feel that a good proportlon
of this thesis actually belongs to her. Trudy collected all of the

. historical da?a dﬁriné her visits to the Publie Arcpivea in" Ottawa, and
villingly allowed the informatiog to be included i; phis‘study. She was
also the first to attempt the use of multivariate techniques for sexing
and'aéing the Sharphead material. 1In this study I repeat and somewhat
extend's&me of her work--with the same results that Trudy originally '\ND
‘obtained. ? A

Dr. G. ﬁ. Sperber of the Fac;lty of Déntistry, Universit} of

Alberta, proved .to be an outstandiné chqice as an external examinz:{
His careful questions and sugggstiona help;d me to‘a better

understanding of some bpsic anatomy; and, therefore, greatly improved

many of the discussions inc}uded.in this thesis.’



....

.
" L] N
7 7

 Amo he qther p.opx. vho 1 vilh to thank is Mr. Jéun Ficks.

) Both John and Trudy providod much needed oncourqemmt throughOut my
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thesis preparation--still in time, however, ‘to provide much encouragement
and aid in such essential tasks as proo&egding.

1 vould".also like to extend special thm{s‘to Kay Thatcher--just

for being there and listening to it all whenever she was needed. She

pr?bably thoﬁght that I would never get this thing done.
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h felloving report dnerlbu the structurel features of & growp
of mlﬁ“u-u recovered from the cametery of sm-gbandoned llfi‘nal
Indien ”‘crvo 8887 Ponoka, Alberta. In the latter part of the.
um ‘ntury a m of Stoney Indians fram central Alderta were
M sottled there m We signing of Treaty No. 6. In
M yuu disease, stur:nion. and cultural urrscuuu‘.n
sedm to have contribusdd to the demise of many of the people to, the
poini‘m the .4&;0 ves abandoned .u the survivors moved “" other
locﬂ.i‘n‘. The reserve land vap then s0lq to vhite settlers and the
dburial site wvas eventually rediscovered on the ‘property of the Matejka
family of Ponoka, Alberta, vhern pover lines were being installed across
the land. The Department of Anthropology, the Umiversity of Alberts
@dertook excavation of the site in 1965 and 1966,'moverin¢ tventy-
rivcrgckclotom and associsted cultural materials over the two seasons'

L

work.

Historical Survey

There s no extensive historical documentation concerning the small
band of A.lbe.rt.n Stoney Indiams vho in the late 1800's were led by a
chief named Cheepostequan, or as he has more coqonly been known,
Swpho;d. Those records we do find tell of an ill-fated group of
pPeople seemingly plagued by a lou_ seri-es of misfortunes; diseases of
various kinds and starvation being non.vtbe most common. At least as
devastating, however, was an obvious difficulty in ":l'apting to a rapidly

transformed enviromment, social and political as well as ecological, as

vhite settlers moved in to disrupt native life. It is not an unusual

*



story, nor is it more unfortunate than that told by many other native
peoples.

Sharphead's band vas among the group of Stonexs who, in 1876, agreed
to the terms of Treaty ﬁ;. 6 negotiated wi}h the Caﬁadian government at
, Fort C;nlton and Forg Pitt. :The events befalling,the‘band'in those early
years fo}loving the signing of the treaty are difficulf to determine.
They seem to ha;é remained fairly mobile and unsettled, due perhaprs in
part.-to an increésed‘difficulty in securing an adequate food supply
following the encroachment of the white man into>their hunting dreas.
The government's failure to fulfil many of the treaty obligations with

regards to food provisions apparently aggravated the situaticn quite

considerably (Edmonton Bulletin, 24 December, 1881). In January of 1881, °

a somewhat hysterical message from Hay Lakes to the NWMP detachment in
Edmonton told of an "Indian scare", as members of Sharvhead's band tried

to-obtain provisions from the terrified settlers (Edmonton Eulletin,

10 january, 1881). Althoﬁgh the strong reaction on the part of the
settlers most probably exaggerated any real threat present in the event,
it also brought attention to the plight of the band, and cf many other
neighboring native groups as well. Not surprisinqu, the response of
government officials was to make a more concerted effort to settle the
people on reserves, to provide them with some of the cattle and equipment
promised in the treaty, and generally to encourage the conversion to a
settled agricultural way of life. Unfortunately, thoughout 1881 and 1885,
the program did not seem to be particularly successful. After leaving
Hay Lakes and settl\ at Pigeon Lake, Sharphead continued to complain
about the quantity of ratIont being given his people by the sub-agent

there (Edmonton Bulletin, 21 February, 1881). A winter buffalc hunt

attempted by the men from the Battle River, Pigeon Lake, and Peace Hills
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(Hobbema) bands was unsuccessful (Edmonton Bulletin, 17 December, 1881);

- so that by February 1882, many peoplé\vere ill and surviving principally
upon whatever fish and other rebources that could.be qbtained from nearby

lakes (Edmonfon Bulletin, 18 February, 1882).

Although exact information is lacking, it can be ‘assumed that life,
coniinued in the same marginal vay‘ﬁatil about 1883-188L, when still
further difficulties s®em to have arisen. Relations between Sharphqai's
band and other native groups do not appear to have been particularly
«good at this time. Friction between the bagd and tgéir Cree neiéhbours
at Figeon Lake, coupled with the other unfavorable conditfons, res?lted
in Sharphead's group taking a new reserve in 1884 (Nelson 1883-188L).

This reserve, which wals officially known as the Wolf Creek Indian Reserve

(No. 141), was situated cn the Battle River to the west of what is now

Fonoka, Alverta; and consisted-of L2.L settions of mixed poplar, syruce,
)

swamy, ard muskeg, witﬁ soge patches of good prairie land (Governmen* oI
Canada 188%). When the band moved to the new reservé, Reverendi Jchrn
Nelson, a Methodist missionary, also mo;ed from the Pigeon Lake resé;ve
to establish a mission scﬁgol agd church at the new site (Nelson 1883-
186L). The reserve was officiaily surveyed in 1885, at which tihe there
were in residence 16L individuals belonging to the 36 familiés making

up the band (Government of Canada 1885).

Conditions did not, however, iﬁprove with the new location. The
band's relations with other groups remained poor; and when Sharphead
refused to take any part in the rebellion of 1885, the reserve store was
raided in gtfgiiation by Cree and Metis who haé been attempting to
pressure the old chief into action (Laurie 1971). At the same time,

health problems continued to pose threats to the very survival of the

band. During the winter of ¥886-1887, measles ravaged the band, leaving
«



up to’one-third of the population dead. Most of the victims were

44
children, and the school population was reduced by more than one-half
(Nelson 1889-1890). With their health so seriously undermined, it
seems as if the groupr was never able to fully recover and reorganize®
itself bvefore the winter of 1888 brought a further plague cf severe colds .
(Lucas 1888). That season was a severe one vitﬁ snow remaining on the
ground until late into the spring; a season when most. Indian grours
cancelled plans for their usual spring hunt in order to get their fields

4 .
seeded. The Stoneys, however, attempted a hunt in spite of the fact
that so many of them were still recovering from illnesses. Reports from
Indian agent Samuel B. Lucag suggest that in general at this time the
Stoneys were in much poorer health than their Cree neighbours and were
also considerably less inclined to take proper care of themselves
(Lucas 1835). By leaving the reserve so often they not only exposed
thermselves to the elements, but also to the diseases whicl were afflicting
the other villages which theywould invariably visit while hunting.
Serious illnesse§ remained with the group throughout the summer, with
¢

afflictions of "scrofula" (tubfrCulosis) complicating the already
weakened condition of many individuals (Lucas 18885. Extensive
provisioning was required to keep the group fed through these difficulties
but reports indicate that supplies available would have been inadequate

had not some members of the band moved off the reserve to locgticns where

they could obtain some fish and game (Lucas 1888).

N

F
Reserve life thus continued to deteriorate, and it was during this

v

time that the school was officially closed and very little farming done. °
In thn’fall,.the Indians egain participated in their customary hunt,

ignoring the prescribed treatments of the doctor who until this point had

been visiting the reserve on a fairly regular basis. Now tooc, the agent
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N .
eéased bringing the dogtof to the reserve in what was perh‘ps a fin}i_
admission of the futility of-dealing with a group of people so resistant
to imposed changes (Lucas 1888).

In about September, 1888, Sharphead was replacéd as chief by George
Bear. The report from the Indian agent indicatefl that the former .was‘ .
then too old to take an active part in £he affnirs of the b;;d (Lug;;‘i
'1888). There is some mention alsc of the new chief trying to éhc&urage
thg reople to get back‘to w;rk on the.reserve and to follow directions

[ ]
given them by the doctor: Unfortunately, there gre no other references
available as to the effect of this change sf leaderéhfp upon the‘affairs
of the band; but it woﬁid seem that the'potential influence of George
Bear was seriously undermined by a recurrence of illness in 1896
(Clinﬁ 1891a). Influenza as well as’ogher maeladies seém to ha;e been
common among whites and natives in the area during the winter,season,
and again the Stoneys seem to have refused to remainﬂsettlea on their
reserve and were frequently away hunting and fishing (Clink 1891b).

In November, 1890, the farm on the Sharphegd reserve was Closed;
and in 1891, the band dispersed to join other groups (Clink 1891c).
Official éransfers to other bands were completed between 1894 and 189€.

<

Most families moved to White Whale Lake (Wabamun), while others joined
the Ermineskin (Hobbe;a) and Ironhead (Edmonton Agency) bands. Sharphead
himself moved to the Stoney reserve at Morley, Albgrta, shortly before
his death (Government of Canada 1897).

History has little more to say about the Sharphead people. In
1897, a small number of those who had settled at White Vhalg Lake tried

to return to the o0ld reserve, only to be sent back to W un by Qa

government authorities (Forget 1897). Later in 1897, ofNiciel surrender
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of the WSlf Creek reserve was negotisted ‘vit,'h the former:members of

the. dand. ?he final formal d;cunent vas recorded in December, 1897, )
after asse t to the surrender wis received frcn tine lui'viving eligidle
voting megbers of the band residing at Hhite thle Lake (Governnent of

Canldl 1912).

The Site

The burials were reco%ered from the cemetery site on land nov owned

LA +

by Albert T. (Bill) and Geofge Matejka. Pereonal communications with

the former established the a%i1c1al locatlon as S.E. 27 T L2, R. 26,
-

W. b. The report by Karl MacDonald (19 7) descr:bes the . site as follovs° .
The site is on top of a gravel rldge runnlng east to .
west with the northern edge dropping off into a smal)
river valley, the Battle River, A Calgary Pover &

) transmission line runs north and south over the site.
(p. 19)

The Borden system of site designation for Canada identifies this site

as FkPd 100.

The Excavations

. Excavations took place over two successive field seasons under the
direction of the Department of Anthropology, the University of Albertsa,
Edmonton, Alberta. During the first season in 1965, fourteen skeletons
were removed from twelve single and one double burials by Mr. and Mrs.
W. D. Moore of Washington St;te University. In 1966, Karl H.“acDonald
continued the excavations and removed eleven more individuals, all from
single burials. While a brief account of the second season's work has
previously been published by MacDonald (1967), few records of the fjrst
season's work are availabie and very little information can be extractgd

' from departmental records. One particularly exasperatj problem lies
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1n the inability of researchers to align geﬂgrtph1cully the results of

dstt markers vhich can be used to match this

during the' second season. It is fortunate, therefore, that in dealing
L) [} .

" with this group of burials, historical records

P with the one made

xist to assure

researchers thTt‘ihey are dealing with a tincle;"

Post-excavntioﬁ Tréntmgnt of Renn{ns
. The ;emuiqs #e;e remoVe§ to the Department of Anthropology,
University'éf Albert# for cﬁtaloguiné and storage. The bones wvere
1lprc'ntted undey vacuum with a mixture of vhite 'Bondfast' glue and
vater to help preserve tgzm. X
The ;keletons were on a number of occasions usq‘&ts student
laboratory teaching materials. This has resulted iwR- some of the more
ffagile features of the skulls and teeth being slightly damaged in
’iﬁlﬁ\cases. Such apparént cases of damage have not, however, created
signifikant difficulties in this study.
: Si.‘nce the fall of 197k, whe: the‘ Department of Anthropolﬂogy
initiated discussiops with Paul's Band of the Wabamun Reserve, the

skeletons have been'}e10ved from the teaching and research collections

until final disPosisd®dn of the remains can be effected.

-

LY

Goals of the Present Project

.The primary goal 6f the present study is largely descriptive in
nature, as it attempts toidocument the demographic variables of one
ré&a%ively small, temporally and spatially restricted group of individuals.
As with many skeletal collections from archaeoloéical sites, certain

limitations must he considered in researching tle sample. Most obMously,
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the size of the group is very small. The fict that oﬁg-half\of the
individuals are children further limits the amount of a.tu that can be '’
derived from the remains as metrical ‘nd many non-metrical ‘uinbl‘ea are
commenly used fo describe only adult specimens. Another }nctcr of some
concern.is the possibility that such a grour of individuale assccisted
Or. a reserve may hot be representative of the population, in this case

of Alberts Stoney Indians, es a vwhole. Also, the high incidence of some

skeletal traits suggests a closer genetic relationship than might be -~

expected from e truly rundoﬁ-sample.

. Nevertheless, studies such as the following are essential lin the*
they do prc#ide trhe data base for more encompassing comparative studies.
These latter types of studies may not only arrive &t e mo;e-gomprehensive
evaluation of population genetic structure but may also trace genetic

charge through tire and across gecgraphical space to provide a fuller

picture of human microevolutionary processes.



CHAPTER 11

) TECHNIQUES

~by

-

Metrical Data

The set of measurements to be taken from a skeletal sample can be
Quite difficult‘to select. Traditional ones such as those described by
Hrdli¢ka (in Stewart 1952) and Montagu (1960) may be of limited value
in what they reveal of the individég;% and populations in question. .
The value of such meaéurements may often be based of little more than
an easy recognition of the relevant landmarks involved or on the ease
with which the measurements may be taken. As such, little attention
has been peid to the anatomical significance of many cf them. A great
many of these measurements continue to be taken, however, partly ac a
matier of tradition; but more importantly because they provide the only
basis upon which modern studies can be comrared with those done in tte
past,

More recent studies such as tﬁose described by Howells (1966, 1964
teﬁa\io be more aware of the skeleton as a whole Pnd of the possible
meaning of measurements relative to each other. Ideally, such studies
attempt to select those characters which indicate actqal genetic
influences. As‘a result, a whole new body of possible measurements has
been Pdded to an ever-expanding list. Whether or not these are of any
greater value may be debatable since the underlying genetic base
remains unknown in the great majority of cases. Nevertheless, a
number of these new measurements form the bases of new techniques
such as the various multivariate statistigal techniques examined in
this study and therefore mﬁst be included in the following list of

measurements.

10
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Cranial Measurements

Unless otherwise indicnteﬁ the following cranial mouluremeﬁts

were taken following procedurgs described in Montagu (1960).

1. Maximum cr_snia‘ength. Spreading caliper. From glabella to
opisthocranion.

2. Glabellar protrusion (Howells 1966). Spreading caliper.

Maximum length is measured to &an anterior point above glabella.
This value is then subtracted from measurement "1" to-give the
degre¢e of protrusion.

3, Maxigum cranial breadth. Spreading qaliper. Taken at }ight angles
to the median sagittal plane, avoiding the supramastoid crests or
bosterior roots of the zygomatic arches.

L, Maximum front;l breadth (Howells 1966). Spreading caliper.

Max imum at coronal suture.

5. Minimum frontal breadth. Spreading caliper. Minimum breadth
between the temporal crests on the frontal béne..

6. Basion-bregma height. Spreading caliper.

7. Basion-nasion height (Brothwell 1965). Spreading caliper.

8. Basion-prosthion length. Spreading caliper.

9. Opisthion-forehead distance (Giles and Elliot 1963). Spreading
caliper. From opisthion to the most distant point of the frontal
bone in the mid-sagittal plane.

10. Mastoid length (Giles and Elliot 1963). Sliding caliper.
Projection of the mastoid process downward, perpendicular to the
ear-eye plane.

11. Biauricular breadth (Howells 1966). Spreading caliper. Measure

the breadth of the skull base from one auriculare to the other.



12.
13.
1h.
15.
16.
17.

18.

1G.

20.

21.

22.

23.

2L,

25.

26.

27.

L J

w
-

?anign-porion distance (Lyon 1963). Spreading caliper.
Porion-nasion distance (Lyoﬁ 1963). Craniostat.
Porion-;rosthion distance (Lyon 1963). Craniostat.
Porion-subnasale distance (Lyon 1963). Craniostat.

\
Biporial arc (Lyon 1963). Measuring tape. From porion, through

bregma, to porion.

Upper cranial facial height. Sliding caliper. From nasion to
prosthion.

Bizygomatic breadth (Giles and Elliot 1963). 8Sliding caliper.
Greatest breadth of tpe zygomatic arches.

Nasal height. Siiding calipers From nasion to subnasale.

lMaximum nasal breadth. Sliding caliper. Maximum width of the

'aperture perpendicular to the mid-sagittal plane.
i

Orbital height. Sliding caliper. Maximum distance from the

upper to lower borders perpendicular to the horizontal axi®-ef

the orbits.

Orbital ?readth. Sliding caliper. Measured along the horizontal
axis running from dacryof to ectoconchion.

Biorbital breadth. Sliding caliper. From ectoconchion to
ectoconchion. /»~" : .
Interorbital bread&h. Sliding caliper. From right to left
dacryon. ;
Maxillo-alveolar length. Sliding caliper. From pwosthion to the
points of bisection of a line tangent to the posterior terminal
borders of the alveolar processes.

Maxillo-alveolar width. Sliding caliper. From right to left

ectomolare.

Bimaxillary breadth (Brothwell 1965). Sliding caliper. From one



28.

29.

30.

3l.

32.

33.

3L,

35.

36.

37.

13

tygomaxillare to th’ other.

Bifrontal distance (novclil 1966).. 81iding caliper. Distance
betveen the most anterior points of the fronto-mglar sutures.
Zygomaxillary sudbtense (Havells 19§§l. Coordinating calipex.

) ..
Measures the prominence of subspinale relstive to the most

anterior poiﬁts of the iygo-maxillary sutures. ;
Anterib; masseter length (Hovells 1966). Sliding caliper. From
the poskerior 1§81t of attachment of the nnferior magseter to
the most distagt antero-medial goint on the ;nder surface of the
maxillary dong. ' | 0
Dacryon subtepse (Howells 1966). Coordinating caliper.
Prominence of the dacryon relative to the lateral borders of the
orbits.
Nasion subtense (Howells 1966). Cooréinnting caliper.
Prominence of nasion relative to the fronto-lateral limits of the
frontal bone. |
Bicondylar width. Sliding caliper. Distance between the most

‘
external points on the condyles of the mandible.
Bigonial width. Sliding caliper. Distance between the right and
left gonion points. :
Foramen mentalia breadth (Brothwell 1965). S¢iding caliper. From
one foramen mentqli; to the other.
Minimum ramus breadth. Sliding caliper. Least distance between
the anterior and posterior borders of the left ascending ramus.
perpendicular to its height.
Ramus he}gﬁt. Mandibulometer. From left gonion to the highest

point on the left condyle.
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.

38., Sympiysesl aouin. (rotrvell 1963). 8iidiag caliper. m-\ .
gnathion to infradentale. ‘

39. Mandibvular lengt! (Brothwell 196%). Marditulometer. Prom the

e most posterior point of the condmles to the mcst entericr yeire
of the chin.

LC. Mancdibular angle (Hrciifka from Stevart 1§52). Mandibulometer.

Measurement of the snile formed tetveer the ascerniine arnd rorizontal

rami of the mandible.

Cranial Indices

The followine all folloy rrocedures descrided in Montagu (1960).
1. Cranial Index |

« Maxiuur vreadth/aximun length X 100
2. Craniag.Length-Height Index

Basion-bregra height/Maxinur lencsth X 109

(Y

. Craniel Preadth-Height Index
Basion-bregma height/Maximur breedth ¥ 1CC

L. Upper Facial Index

Nasion-prosthion height/Bizygomatic breadth X 100
5. Nasal™Index ¢

Maximum nasal breadth/Kasal heighs X 20C
6. Crbital Index
Maximum orbital dbreadth/Maximum orbital height X 100

7. Maxillo-Alveolar Index

Maxillo-alveolar width/Maxillo-alveolar length X 100

Dental Measureménts‘

The following méasurements were taken for all teeth.
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1. Mesio-diftal diameter. Needle tip caliperh. Taken on dach tooth
along a line bisecting the mesial end distal margins vith the end
points located at the sdjacent contact points (Gcose 1963). Fer
canines and incisors the end points were placed at the crest of
curvature on the mesial and distal suffaces (Wheeler 1965).

2. Bucco-lin&unl diameter. Needle tip calipers. That ling vhich
bisects the tooth perpendiculas to the occlusal surface vwith the
end points located at the midpoint of the buceal or ladial and
lingual margins a: the crest of curvature (Ditch end Rose 1972,
®odified from Goose 1963). .

.

Postcranial Measurements

All measurements of the pcstcranial skeleton were taken according

toc Montagu (1960) unless otherwise indicated.

Humerus

1. Maximum length. “steometric board. Between the most proximal and
distal points, the tone teirng held parallel to the length of the
board.

2. Antero-posterior shaft diameter. Sliding caliper. Taken at the -
middle of the shaft. '

3. Medio-}nteral shaft diameter. Sliding caliper. Taken at the middle
of the shaft. '

L. Maximum head diametér. Sliding caliper. Maximum diametey -in any
direction.

5. Proximal breadth (Singh and Bhasin'1968). Sliding caliper. Maximum

medio-latéral breadth of the proximal end of the dbone.

6. Minimum shaft circumference (Singh and Bhasin 1968). Measuring tape.
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7. Epicondylar width (Singh and Bhasin 1968). Sliding caliper.

Maximuﬁ‘vi§th at the level of the epicondyles.

Radius .
o
1. tﬁximum’ length. As for humeruc<.

2. Antero-posterior shaft diameter. " As for hLumerus.

Medio-lateral shaft diame<er. As for humerus.

)
.

-
L. Head diameter. ks for humerus.

5. Distal breadth (Singh and Bhasin 1968). Sliaine caliper. Yaximur

—

bfeadth of the distal end of the bone.

Ulna

[

Maximum length. As for humerus.

Antero-pesterior shaft diameter. As cr humerucs.

%]

Medio-lateral shafv diameter. As fcr humeric.

(WS}
.

L]
L. Prcximal breadth. As for humerus.

5. Di‘&al breadth. As for raiius.

Clavicile

1. Maximum length (Hrdliéka from Ctewart 1952). Usteome<wric ¥ -ar
v

Scapule
1. Morphological breadtn. Cliding caliper. Fror the highest, p.in*t of

the superior angle tc the lowes* pocint of tre Inferinr angl-.

2. Morphological length. Spreading calijer. From the middle ¢ «he

£lenoid fossa™o the vertebrion.

3. Breadth of the infraspinous fossa. Sliding caliper. From *tre
inferior angle tc the vertebrion.

L. Breadth of the supraspinous fossa. Sliding caliper. From the

superior angle to the Vertebrion.
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Vertebral Column

The following measurements were taken for each of the lumbar

vertebrae.

1. Anterior height of centrum. Sliding caliper. From the midile of

the antero-superior 1lip to the middle cf the antero-infericr lir of

the body.

n

Fosterior height of centrur.. Siiding caliper. From the middle of
the postero-superior berder to the middle of the postero-inferior
o A

border of the body.

r
Sacrum and Felvie ,

A}
Anterior sacral length. Sliding caliper. From the middle of the

[

sacral promontory to the middle of the anterc-infericr margin ¢ the

last sacral element.

-

Antericr sacral breadtl.. C.iding caliper. Taker at the furo* i~y

N

with arcuate lines.

Innominate height (Hrdlifka from Stewar:t 1952). ‘steometric btoerd.

(WY

Distance from the mcst superior point ¢f the ilias crest tr the m-oet
inferior point of the ischium.

<. Pubis length (Singh and Bhasin 1968). Sliding caliper. From thre
point of‘junction of the three innominate elements in the acetatulum
to the most distant point of the pubic.

5. Ischium length (Singh and Bhasin 196%). <liding caliper. From the
point of Junction of the three innominate elements in the acetabulum
to the most distant point of the ischium.

6. Angle of the sciatic notch (Hrdlifka from Stewart 1952). Protractor.
A difficult measurement to obtain--the shape of the notch was outlined

on paper and the angle then measured as accurately as possible.

y
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Femur ‘ v
1. Maximum length. Osteometric board. Maximum distance between the
internal condyle and the heagd. . poe

1

2. EBEicoridylar length. Osteometric board. Both condyles aYe placed

against the fixed upright, and the distance to the head is measured.
3. Antero-postericor shaft diameter. Sliding caliper. Taken at the

middle of the shaft.

4

L. Medio-lateral shaft diameter. €Sliding caliper. Taken at t:.

middle cf the'shaft. .Q
Suttrochanteric antero-posterior diame{er. Sliding caliper. Taken
immédiately below the lesser trochanter in the sagittal plane.

6. Subtrochanteric medio-lateral diameter. Sliding calip;r. From the
medial to lateral surfaces at the same point as the preceding’
measurement.

Mlaximum heéd diameter. £liding caliper. Maximum diamcter take:n 1.
any directicn.

£. Ericondylar width (Singrn and Bhasin 1968). CSliding ca.iper. MNaximun

width of the erpicondyles.

Titia
A ]

1. Maximur lengtt. ?stqsmetric board. Frig/fhe tiyp of tre medial
malleoclus to the superior surface cf the lateral condyle.

2. Antero-posterior shaft diameter. Sliding caliper. Takern at the
middle of the shaft.

3. Medio-lateral shaft diameter. Sliding caliper. Taken at the
middle of the shaft.

L. Antero-posterior nutrient foramen diameter. $Sliding caliper.

Taken at the level of the nutrient foramen.

-4
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5. Medio-lateral nutrient foramen diameter. ‘Sliding caliper. Taken
at the level of the nutrieht foramen. h
6. Proximal diameter (Singh and Bhasin 1568). \Sliding caliper.
Maximum medio-lateral diameter of the proximal end of the bone.
7. Distal diameter (Singh and Bhasin 1968). Sliding calirer.
Maximum medio-lateral diameter of the distal end of the bone.
' \
Fivula
~nly the maximur length (osteometric board) was measured from
this bens.
Talus

Measurements for the talus and calcaneus were all taken using

procedures describved by Steele (1970).

1. Maximum length. 'liding calirer. Measurerment along a projected line
from the sulcus for the flexor hellucis longis muscle to the most
anterior point cf the articular surface for the navicular.

2. Maximum width. Sliding caliper. The line of the measurement should
tisect the articular surface for the titia slightly forward of the
midrcint.

3. Body heigh£. Sliding caliper. From the base to the most superior
point of the tibial facet. ’

L., Trochlear width. Sliding caliper. Maximui medio-lateral distance.

S. Trochlear length. Sliding caliper. Maximum antero-posterior distance.

Calcaneﬁs

1. Maximum length. Sliding caliper. Me;surement along a projected line

from the most posterior point of the tubercle to the most antero-

superior point of the cuboidal facet.
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2. Body height. Sliding caliper. Greatest height from the most

inferior point of the tubercle to the most superior poiht of the
posterjor facet of the calcaneus, including any superiar projéction .
of this facet. '

load arm length. Sliding caliperj\ Measuremént along a projected
line from the most posterior point of the articular surface for the

talus to the most antero-superior boint of the cuboidal facet.

- Load arm width. Sliding caliper. Measurement along a projected

line from the most lateral point of the posterior articular surface

for the talus to the most medial p01nt of the sustenaculum tali.

Fostcranial Indices

°

Unless otherwise indicated, the following indices are calculated

according to Montagu (1960).

1.

vLumbar Index

Sum of posterior heights of centra/Sum of anterior heights ¥ 100
Sacral Index

Anterior sacral breadth/Anterior sacral lengtg X 100
Ischio-Pubic Index

Pubis length/Ischium length X 100
Platymeric Index

Subtrochanteric antero-posterior diameter/Subtrochanteric

Y
medio-lateral diameter X 100

. Platycnemic Index

Medio-lateral nutrient foramen diameter/Antero-posterior

nutrient foramen diamewer X 100
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Non-metrical Data

‘Non-metrical or meristic traits offer another source %Q;datn upon
which populations may be compared. ‘These traits have the advan€§ge of
being discrete, ;oculized characteristics which are quite easily ¥cored

~as 'present' or fabsent'. and are often ;bservable even on broken or
othervise damaged material. Another advantage is that sex. differences
arg\not considered to pe‘significant for the vast majority of traits

=
¥

(Berry and Berry 1967) so sample size can therefore be increased by
considering hmales and females as one sample. Age changes in some of
these traits do appear to occur (Ossenberg 1973), but immature individuals
may be included in the sample for many ofher traits.

It may also be a somewhat simpier matte; to study the genetic base
of many meristic traits. A number of studies of skeletal variations in
rodents have helped to elucidate some patterns of inheritance (Berry 1963;
Gruneberg 1963), and Berry (1968).suggests that evidence exists to -
support arguments for similar patterns of inheritance in humans.

Nevertheless, various investigators have noted the complexities
;8

which must be considered in these'studies\of inheritance. Berry

1
|

(1963, 1967) has extensively discussed‘epfgenetic traits where
‘ontogenetic processes must also ‘be consiéefsg: Searle (1954) and

Deol and Truslove (1957) have noted variations in traits resulting from
"dietary deficiencies at critical stages of development. Studies of »~
Vorm%an bones éuggest that some traits may not‘be entirely ifdependent
and that presence of ossicles in one part of tﬁe skull may increase the
likelihood of their appearance in other parts (OssenBerg 1973). Stress
such as that caused by artificial\deformation of the cranium has been

i .
suggested as a factor producing extra bones in some cranial sutures

(Dorsey 1897; Ossenberg 1970).
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The following discrete traits are those fdx vhich vnritiion was

.observed. Unless otherwise indicated, desctiptkons are taken from

o Berry and Berry (1967).

1.

10.

11.

12.

13.

Ossicle at lambda. A bone at the junction of the lambdoid and
sagittal sutures--includes 0s Inca.
Lambdoid ossicles present. One or hore ossicles appear in, the

lambdoid suture. v

‘Parietal foramen present. - i,

. Ossicle at asterion. A sutural bone occurs at the Junction of the

parietal, occipital, and mastoid portion of the temporal bone.

. Foramen of Huschke. Foramen occurring in the floor of the external

auditory meatus. While this is normal igqﬁéall children, it

normally does not persist past the fifth yggg;)

. Mastoid foramen exsutural.

. Mastoid foramen absent.

Condylar facet double. The articular surface of the occipital
condyle is divided into two facets.

Precondylar tubTrcle present. A bony tubercle may lie anterior

and medial to the occipital condyle.

Accesso;y palatine foramen pr?igrt. These may be found immediately
posterior to the greater palatine foramen.

Zygomatvico-facial foramen absent. This foramen pierces the
zygomatic bone opposite the jJurction of the infraorbital and
hateral margins.of the orbit. '
Supraorbital,foramen complete. Either a notch or a foramen may

transmit the supraortital vessels and nerves.

Frontal notch or foramen present. This is a secondary notch or
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foramen usually found lateral to the supraorbital foramen.

14. Antericr ethmpid foramen exsutural.' This foramen usually is
located in the suture between the ortital plates of the frontal
and ethmoid ﬁones.

PN . - \ .
15. Accessaory intraorbital foramen. One or more secondery feraming

! ©

mey bve found adjacent to the infraorbital foramen.

.
- -

.
¢

Descriptions of the following skeletal snotmalies were taken

°
from Ossenberg (1969).

16. foramen-ovéle incomplete. : N

17. Foramen spirosum open. .

18. Mylohyoid cansl or bridge. The groove for the mylohyoid nerve
on the innerlsurface ¢! the ascending ramus ;f the marditle is

converted to an enclosed canal.

19. Absence of the occipital cendyler ceral.

Further anomalies frequently discussed in the literatlire include:

20. Divided or missing foramen trarsversarium.

21. Spira tifida. The neural arch is not completely formed on the
posterior surface of the sacrum,_leaving the nerve cord somewhat
exposed. ) \

22. Septal aperture of the humerus. A foramen pierces the borne within

the olecranorn fossa.

~

The following dental traits are taken from Dahlberg (1963).

23. Carabelli's cusp. An accessory cusp occurs on the anterior medi

aspect of the lingual surface of the maxillary permanent and
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deciduéus molars. Thisucusp may, vary from a small rit or fufrow to
a large cusp.

24. Protostylid. An accesgsory cusp found on the anterior portion of‘
the buccal surface of the lower molar teeth. This may vary from a
small pit or other irregularity to a large, well-de‘ined cusp;

25. Shovel-sha;ed incisor teeth. Mesial ard distal ridges enclpse a
central fossa on the lingual surface.

26. Mandibular molar morphology. Molers are examined for number cf
cusps present, and for either a 'Y' or '+' fissure pattern.

27. Maxillary molar morphology. The teeth are examined for numbers

®

and patterns of cusps present, in this case following Jreene's

- (1967) modifications of Dahlberg's original descriptions.

Multivariate Techniques , -

Multivariate analyses are used in this study as an aid in
¢
determining the sex of each of the individuals in the sample. Since
this is the only context in which tﬁe techniques are used, they are
discussed in detail in that chapter. The following discriminant

functions are those which have been used here.

[}

1. Giles and Elliot (1963). These authors derived various formulae
for determining sex of American Whites and American Blacks. The
one forﬁula used to analyze the Sharphead material utilizes the
following measurements, weighting factors, and sectioning point:

Glabello-occipital length ‘ 6.083

Maximum width -1.000

Basion-bregma height . 9.500
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Bizygomatic diameter 28.250
~ Basion-prosthion distance 2.250 .
Prosthion-nasion distance ‘ 9.917
Palate breadth . -19.167
Mastoid length 29. 417
Sectioning point=€237,9%
Lyon (1963). Lyon derived his various formulae from Arikara
crania from the northern plains., The formula used here is as
follows: T
Bizygom?tic diameter LTST700
ﬁasion-bregma Leight .226L1]
Alveclar treadth .29&h
Tectioning peint=1°C.0
Steels (1972, Two of the formulae which were derived for Americar

Biac«c and Whites are tested in this study. Both utilize varicus
tarsal measuremernts.

8. Formula using the talus only:

Maximum length 0.L426
Maximum width C.Li
Trochlear width/Trochlear length §.232

Sectioning point=Lg.0Q



b. Formula using the talus and calcaneus

Body height of calcaneus 0.26867
Length of talus 0.76766
Talus width/Talus length ?9.h1820
Trochlear width/Trochlear length il.67198

Sectioning point=8L.79199



CHAPTER 1IT : .

THE INDIVIDUALS -

Age and sex of the individuals in the sample vere assessed on the
basis of morphological features used in common anthropological
procedures. Most skeletons vere essentially complete, and rétsonsbly
'detailed analyses could therefore be made. Among aub-sdﬁlts, dentition
was of course the most useful criterion for determining age. No
attempt was made to determine the particular sex of each juvenile

)
since the standard iethods for }dentificution of sex are not considered
reliable for pre-pubescent indiviéhals. Sexing of adults was based

\

primarily gn the morphology of the pelQis. Most skeletons had the
pubic symphysis inta;t; therefore, the ages of most adult males could be
determined using McKern and Stewart (1957) standards of comparison for
such analyses. A modification of this ﬁechnique devised by Gilbert and

McKern (1973) was used for the females. N
\ Stature was estimated using the methods established by Trotter and
Gleser (l958).» Wherever possible the formulae used here combine the
measurements of the femur and tibi}. Since the authors did not derive
a formula for Mongoloid females, the formula fo;’males was used. The
stature estimation obtained using the formula for wvhite females is also
given for each female in the sample. .

There are twenty-five individuals present in this sample. The

fact that they are numbered for 1 to 13 and from 17 to 27 is the result
of a lack of communication between the two teams of excavators

operating during the two different seasons; those of the second year

vere not aware of hov many skeletons had previously been removed and

27
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selected a somevhat arditrary npmber with which to commence their own
system. Ail burials were single interments with the exception of
‘burinl number nine in vhich two ch{ldren were buried together. fhe
following discussion is meant to be only a general introduction to the
individuals available for analysis. ﬁost.of the data presented her-

will be considered at greater length in the relevant sections dealinc

more specifically with particular problems.

IﬁdividL‘xal 1 o

Age and sex: an adult male, approximately twenty-.ix vears old.m

Stature: Approximatély 160 cm.; this was the shortest male
interred at the site. He 1s also the most gracile individual
of either sex. o

Parts present: The skeleton 1I's complete excert fTor a few of the
carpals and some of the distal phalanges of the hands ani
feet. GSacral elements three'tc five are alsc missirns.

Variations and anomalies: Double transverse foramina cccur on
cervical vertebrae numbers cix and seven. The right ascending
ramus of the manditle is seriously deformed-- a conditicn
which seems to be associated with some overall distortion cf
the facial region. There is a noticeably deviated nasal septunm.

Trauma: This individual apparently hgd his nose brgken at one

time; the bridge is very flat and irregular.

Individual 2
Age: a young child of three or four vears.
Parts present: The skeleton is more or less complete considering
the immature state of the individual in which many parts of the

skeleton are not completely formed and/or are easily destroyed.

-
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o

Most hand and foot bones are missing. Only one upper central
incisor i: present, and the left upper canine is also missing.
Variations and anomalies: The central maxillary incisqr which
. is present has a divided root tiy.

Lesions: Both upper first deciduous molars are carious.

" Individual 3
Age: abdbout tvelJe years old,
Parts present: This is a complete skeleton except for one missing
cervical vertebra, some of the smaller epirhysecs frém various
Q;".: regions of the body, and a number of smaller bones from the
hands and feet. .

Variations and anomalies: Two large (s Inca are present. Threre

s crowding of the anteri-r maxi.lary dentition.

Individual 4

Age and sex: a mature female arproximately forty—uight years o14d.

Stature: Cince the lower 1limb btones are missing, length of the
radius was used as the basis for stature estimation; height is
suggested as 163.4L cm. if tne fo;hula for Mongoloid males is
used, and 163.9 cm. if the formula for white females is used.

Parts present: In tnis case, The lowver part of thé body is
,missing. fnpre is oM innominate present as well as the sacrum,
%ut no lower limd bo%ps. In addition, there are only twc bones
from the right hand ané™one from the left.

Variations and anomalies: There is a small osteoma located on the
left side of the frontal bone.

Lesions: There is a very small amount of osteoarthritic spurring

-
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ts present: a caomplete skeleton excert for a small rumter of

carpals, tarsals, and phalanges.
*ations and anomalies: The lower cecond deciducus r-lar

beth still present.  Both are caricac.

iins: & broken and decayed lower left firct m-.ar.

al 9A

! aprroximately seven years of age.

o

ts rresent: generally a comrlete cre.etor,,

-’ L
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: approximately seven years o!f age.
\
tS rresen* Tenera.iy a comtiete skelet -, Lyt Lo .
Yot otones are in very 1oor conditlion. T ospall ot
-

~ < . . h 1 - . - ~ - ~ R .
tne sap it tal and samtdoid sutares, altic Lo v veev gty
. '
0l P ~ 3 4 A h -~ -~ -«
defcrmation i dIfficult 1o assesc since aore orLeding

cocurred wnile the remalins were interred. IR

-~

suggestel (Ir. 0 H terter, rervornal communiTat o, o
L ]
thie combination of some rremafurcly “ured and core owld

sutures ic unusual and suggests a possible disease proce

R

a. i

and sex: female, abtout *hirty-nine vears ~¢ ag-.

ture: his was a very robtust womar, =;yroximately ltG -m

tall if the formula for Mong~loid males 1s usea, ana .67
tall 1f the formula for white females is used.

sl

ts fresent: he skeleton is complete excert for a very



bones of the hands and feet. There is some damage *- the
lower limb bones.
Variations and anomalies: Doutle transverse ‘oramina apjear
on cervical vertebrae numbers six and sever. There ar. cix
»
sacral elements wit)r. incomplete ’Lsion of the first element.
L4

Lezsions: There is an atscess ¢of the lef* maxillary second m-lar

ani some pther minor dental caries.

-+

Individus® 1.

e: fcur or five vear..

b
"

-
[+
—
ct
[}

[resent: generallily a complete sreletern for an individ.o.

+

thic age. Although the craniun was criginally excavss. 3,

Lee ariroxinately S1x year:.
rarte 1resent: essentiallyv complete; the craniim iv somen
-
crushed with tre base btrokern. 2

Age: arrroximately sever year..
tarts present: genera.ly ccmplete.
%

Variations and anomalies: There are double trarnsverse foramin:

cn cervical vertebra number severn.

Individual 17 &

Age: seven years old.

Farts present: complete.
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Variations and anomalies: double transverse foramina on

cervical vertebrae numbers five, six, and seven.

Individual 1&

hge and sex: male, arproximately twenty vears cld.

Stature: about 173 cm..

'
v

farts rresent: complete except for a very few bcnes of the
hands dnd feet. There 1s some damage to the innominates.

Lesions: There is pocr alignmert of the(mandibular antericr
dentition, with the left first incisor and tle right “irst
;remclar_crowded out of pesition. The incisor is badly

discclcred, indicating that it was prooatly necrotic.

‘nisvidual %
Ace and sex: female, roughly thirtv-five vears cli.

ure:  aprroximately 162 crm. i thne formula Sor onscloid

W
v
T

g s us=d, and 157. corm. 1Y tre formular for white females
ig used,

‘arts preser*: ccmplete excert for a few b I the hand:o
and feet and a few teetl. from the lower dent;tlon.

Variaticrns and anomalies: X-réy ;nalysis reveals that there is
a congénital absence of the upper right third molar. Doutl:
transverse foramina occur on cervical vertebtra number sever..

There 1s a somewhat crooked nasal septum. In additicn, thic

perscn showed some slight evidence of spina bifida.

Individual 20

Age: six yYBars.
) A Y
Parts rresent: Although there is some damage to the lower limb

33
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bones, the skeleton sppears to be generally complete.
: \
Variations and anomalies: There is a suggestion of one large
L
Os Inca. The suture separating it from the rest of the

occiput has a recently fused appeaﬂane. Double transverse

foramina occur on cervical vertebrae numbers six and seven.

Individual 21 )

Age and sex: male, about thirty-six years of age.

.;P Stature: This was an extremely robust individual of about
180vcm..

Parts present: complete.

Variations and anomalies: The nasal septum is extremely crooked.
Double transverse [foramina oecur on cervical vertebrae numbers
six and seven.

Lesions: The mandibular first premolars have been pushed out of
alignment. The distal half of both mandibular first molars
have beén vorn down into deep, smooth pits; otherwise, there

is only one tooth exhibiting a minor dental cavity.

4 S

Individual 22
Age: approximately eleven years.
Parts present: essentially complete, although there is nc
sternum and a few teeth are missing from the mandible.
Variations and anomalies: Double transverse foramina occur on

y

cervical vertebrae numbers six and seven.

Individual 23
Age: approximately nine years.

Parts present: essentially complete.
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Vgriations and anomalies: Double transverse foramina occur on
cervical vertebra number six. There is an incomplete costal

bar on the left side of cervical vertebra number seven.

Individual 24
Age and sex: female, approximately twenty yea®® old.
Stature: hpproximatel?vl62 cem. if the formula for Mongoloid
v males is used, and 157 cm. if the formula for white females
\ is used. ' ' ]
Farts present: comrlete except for a few teeth, one thoracic

- '

vertebra, and a few phalanges of the hands and feet.

Individual 25

Age and sex: female, approximately ff‘ty—six yearg old.

Stature: Height is estimated to be 164 cm. if the formula for
Mongoloid males is used, and 159.4 cm. if the formula for
white females is used.

Parts present: complete, although some bones of the feet are
in very poor condition. |

Variations and anomalies: .The nasal septum is quite deviafed.

There is a ninety degree rotation of \the upper right second

premolar. There are six sacral vertebra¢, and some evidence of
srina bifida.

Lesions: There is severe osteitigf of the left lower limb. Some

dental caries is present. here is also a small amount of

arthritic spurring in t vertebral notches.

Individual 26

Age and sex: female, approximately twenty-one years old.
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.,
t

Stature: approximately\l60.é cm. if the formula for Mongoloid

~ males is used, and 156 cm. if the formula for white females
is used. |

Parts present: complete except for most carpals of the right
hand and a few phalapges of the hands and feet.

Lesions: extensive denﬁal caries, pafticularly in the mandible.
There is also some alveolar resorétion, especially involviné

the right side of the mandible.
'

Iﬁdividual 27

.Age and sex: male, about thirty years of age.

Stature: approximately 167 cm. tall.

Parts present: complete except for four of the cervical
vertebrae, the left maxillary third molar {post-mortem loss),
and & number of bones from the hands and feet.

Variations and anomalies: The nasal septum is extremely deviated.

Lesions: There is poor alignment of the maxillary anterior
dentition; thé left lateral incisor and canine are pushed out

v

of alignment. Dental caries is &lso present on the occlusal

surfaces of both mandibular f?rst molars.



CHAPTER 1V

SEX DETERMINATION \

Sublective Methods

Sex of the\variOus individuals was originally determinea through
methods of visual examination of'the bones, with greatest weight being
given to the pelvis. Ev;luations were made independently by different
members cf the Department of Anthropology, University of Alterte,
and & consensus wag arrived at.

Although all the skeletons are relatively complgte, determining
the sex of each was not as straightforward as might rave been expected.
Commonly utilized features of the pelvis gave indeterminate results in
a number of cases. UThe sciatic nctcr and pre—auricgiar sulcus were
not particularly useful, but the sub-pubic angle did arpear tc divide
the sample guite clearly. These and other sex differences in pelvic
structures are aiscussed in more detgil in the chapter dealing wit: the
morphology of the postcranial skeletcn.

It should alsoc be mentioned that, while pelvic features are
generally considered to be reliable indicators of sex, they are still
secondary indicators; and, since historical d9cumentation indicatingv
the eXact identity of the individuels has not been found, there must
remain the possibility of error in the determinations vhich have
been made.

Further general observ;tions of the skeletons &1d not reveal any
other clear-cut sex differences. Most distinctions between sexes are
usually related to differences in size and robusticity. Stating the

~
present problem in its briefest sense, few correlations between sex

37 ¥
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as indicated by pelvic‘structure and general size and ruggedness of

the skeleton could be established. A number of females tended to be
quite large, with very well-defined markings of previous muscle
:attachments. In almost any other porulation, one would scarcely
hesitate in identifying these individuals as "male'. Conversely, one
male in rarticular was extremely gracile and small. Other males,

while not exceptionally slight, did arpear noticeably more so wre:
comrared tc the very rohust females. Again, further details concernins

this problem are included in chapters dealing with merrh-logy.

Univariate Statistics

Examination of & nunber of metrical variableé does little m-r.
than furt:er illustrate the lufk of sexual dimcrghism Qitain thic sample,
The histograms on tre following pages indicate the distributi-rn ¢ v +:
rmales and females for some selected variablec.

The individual features used here are not mear+ toorrovide o
comprehensive discussion of particular sex differences, cince many 7
these are discussed in fellowirng chapters. The histograms 4o illustrate

:
the different patterns of variation foﬁnd among different measurements
taken frim the skeletons. In a great many cases, there iz almost
complete overlap in the range of values determined for each sex. This
pattern is apparent in & number of the standard measurementes such as
cranial length, basion-bregma héight, claviculgr length, talus leng*r.,
and numerous cthers. In other cases there appears to be a clumring of
female values somewhere within the rahge established for tre males.
Mastoid length, opisthion-forehead distance, maxillo-alveolar length,

tibia length, and again many others conform tc this pattern. Individual

measurements with goof discriminating powers are rare, although for the
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cranium bizygomatic diameter is relatively successful in this regard,
Gij"’:nd Elliot (1963) and Lyon (1963) refer to this measurement as
being valuable in sex discrimination; and the present study would tend
to support their contention, even though three individuals (two males
and one female) are identified incorrectly using this criterian alone.
Postcranially, individual measurements‘ﬂie not extremely valuable,
even for structures of the pelvis normally considered to be reliable.
The angle of the sciatic notch, for example, misidentifies two mfles.
Having relied heavily upon the appearance of the sub-pubic nn‘f? to
previcusly determine the probable sex of each individual, it was

reassuring to discover that e visual determinations could t-

substantiated“bjamalysis ischio-pubic index which does separate

the sample into two distin

Mult iate Statistics

It haé béen argued {Howells 1969) that compariscns between &roups
using single measurements such as thcse already discussed cannct
provide complete structural orofiles to prcviie a general imi ressibn
of how the groups do in fact differ in total morph;logical pattern.
Bmphasis is given to isolated individual features with the tiological
significance and relative importance of the different criteria often
being overlooked or simply got considered.

Multivariate statistical techniques attempt tc overcome these .
limitations with the simultaneous consideration of numerous variables
to provide a more complete impression of the groups under study.
Discriminant function analysis bas peen used to separate sex groups by

a number of investigatorsA(Giles and Elliot 1963, Lyon 1963,

Steele 1970, and others) working with different populations; and most

.
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c¢f these have apparently met with considerayle success-~achieving
85% accuracy or more. )

However, when small grours ~f buriels or ever Icclated indiviiuals
are discovered, it is not'pcssitle te derive a rnew iiscriminant

function if one s nct already available for the ycpulation represente

by such burials. In such situations, the Sharthead turialc Yeing a

case ir. point, discriminant furction analysis must rely cn fcrmulae

Frevicusly derived for other grcurs. Certainly, some diflererces in

the genetic structures cf the populations will exlst.

hoped, hcwever, tha* a certain hir' decree »7 accurazy cculd stiil o
‘attalned--especially if & timodal distripution arpears in the w.aive..
: . ~ . -

t%s gest sex differencecs, even if the-sec*tioning roint a0 = her
must Be adlusted to either a higher cr. lower value. go.r il

was investigated usirg the various Tormulae previous . 4€: ~1e=2 19

~

determine the sex of each of the Traryrezd indliviisal..

™

eges.

e

gte summarized in tngq histograms on trne follcwing
As with the rrevious methods, the resuits here are guite
disappcinting. The formula established ty Giles and Eilict iderntifies
all except two ipdividuals ac male. The rermaining tw. are correct.y
identified as female. No bimodal distributicn Is arperent altrougl
there tends to be clustering of individuals in different parts £ the
overall distributicn. These clusters cannct, however, be used +g
establish a new sectioning roint that wil: discriminate sex grauyps *-
correspond with those already established by visual metnods.

1 3

Steele's function using measurements cf the talus and calcareuc
- T
T
alsc faills to provide good separation within this sample. Using his

.

seq}ioning point, four of five females are identified as males; and
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one of six males is identified as female. Clumping of {%dividuals
at similar values indicates a lack of bimodal distribution. Using
his formula for the talus alone i%i?tifies two males as females and
three females and males. .\\\

\

Lyon's formula derived for Arikara érania would arpear tc be
somewhat more accurate'when used to analyze the Sharphead bturials, but
it 1s still not particularly reliable. T;o females are ident'ified ag
maies, although Individual 10 is almost exactly on the sectioning
rpoint. Tne male is clearly identified as female, but two cher meles

are extremely close tc the sectioning pcint of 150.599%. levertheiess,

with values of 150.7 and 150.9, these individuals can be considered +-

.be correctly identified.

As is apparent in the preceding pages, attempting tc sex theze
individuals by almost any method has not been particularly successful.
Jiscriminant function analysis has not proved to be a su;e;ior metn 4
since none seems to produce a good btimodal separaticn of the sanple-.
Alsc, nc two formulae seem tc order the individuals in the same pattern.
Sex determination based upon the bizygomatic diameter alone gives
results almost as satisfactory as Lyon's most successful formule and
bef;er than the other multivariate methods attempted. None of these
methods, however, gives results equal to that of the ischnio-pubic
index--which in turn essentiallkronli,gafstantiates what was determined

Ly
through visuél examinations made at the beginning of the analysis.

Therefore,;contrary to same suggestions (Giles and Elliot 1963),

it cannot be claimed that discriminant functions derived for one

grour have extensive applicability among other populations. It

appears that wide differences among gene pools would mo doutt often



L6

produce the kinds of problems faced in this present study. Although
Lyon's work was done on North American Indian material, it was not
significantly more valuable for use with the Sharrhead material than
those formulae deriveé‘for American Blac#s and American Whites. 1t

is suggested then that one might wisely hesitate before indiscriminently
arrlying trese methods %o a broad range of porulaticns; particularly

when remains are incomplete and nc supporting determirations carn te

made frorm relvic material.
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CHAPTER V

AGE DETERMINATION

Juveniles

The most reliable criterig for estimating the ages of immature
individuals involve dental anal;:is-—stages of tooth development and
eription. Unlike many other methzhs, it has been suggested that
patterns of tooth eruption ;re relatively gonsistent; showing low
deg;ees of inter-group variatility, including only slight racial

~——

differences (Hunt and Gleiser 1955). While sliéht sex differences may
exist, with females being somewhat more precocious than males, the
degree of difference is again considered to be minimal (Miles 1963).

Patterns of osseous development are, on the other hand, much mcre
difficult to evaluate. Consideriﬁg the absence of comparative works,
we should not hope to suggest that age-significant changes take place
at the same times and at the same rates in all populations as they do
in’the modern American/European control groups from whichithe standards
of eamparison have been derived. There is the definite posaibility of
distinct genetic factors controlling both the pattefns of events and
the total range of variability within the different populatjions under
study. Complicating the issue still further is the fact that postcranial
remains are frequently not complgte as a result of the ease with which-
small bones and unfused epiphyses may disintegrate. This has certainly
been tge case with the Sharphead material which, while generally in a
state of excellent preservation, has many instances where such bones
are either badly eroded or are missing altogether.

Regardless of the criteria being used as age indicators, non-genetic,

environmentally controlled or influenced factors affecting growth rates

L9
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must also be considered. Among these the effects of climate, nutrition,

and/or disease may be of extreme importance; Relating specifically

again to the Sharphead material, it is difficult to imagine that any

developmental gchesses were completely unhindered by the ;ecurring

perio@s of starvation and disease visited upon the childre; over & period
. which for many of them constituted a lifetime.’

So, while the ages given for the juveniles in this sample may have

the aura of copsistency and reliability atout them, they must be accepted
l/as accurate only if none of the fore-mentioned factors had any

significant effects--an assumption that in itself cannot be tested.

It is difficult to imagine that even Aentél development was unaffected

by such poor living conditions; but since Ehese processes are considered

to be basically more reliable than others, they are used here tc suggest

the respective ages of the immatufe individuals.

Individual 2
All the deciduous dentition is in place anhd the six-year mojar is

not erupted. The suggested age is three or four years.

Individual 3
The permanent incisors and canines are present as are the first
and second molars. Although the second deciduous molars should be

(\\\ re aced\by about ten years, they are still p ent in both the upper

TS lower dentitions. Nevertheless, Pe age )s estimated at twelve
N

\

years. \ D

Individual 5
The permanent central incisors a*ther erupting or are about
to do so. The permanent first molars have also erupted. Age is

therefore estimated to be six years.
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Individual 6
All of the dentition is deciduous. The first molars are present

in their sockets but are unerupted.b Age is about five years.

Individual %A ‘ ]’
The permanent central incisors are present while theblateral

incisors are Just beginning to erupt. The first molar has erupted.

The deciduous canipes an& deciduous molars are still present. Age

is -about seven years.

Individual 9B
The dentition is essentially the same &% that of Individual 9A,

and the two are of very similar ages.

Individuai 11

Here the cranium is missing, and only the sandible is available
for analysis. The central iAcisors are missing, but all the other
dentition is deciduous. The first permanent molar is unerupted. The
age is estimated to be‘fin‘y§a%é. .

Lo v

Individual 12

The permenent incisors are beginning to erupt, while the first

permanent molars appear to be newly erupted. All other dentition is

deciduous. Age is about six years.

Individuel 13

The permanent central and lateral incisors have erupted, as have

¢

the first molars. All other dentition is deciduocus. Age is about

seven years. ° ‘v
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Individual 17
All permanent incisors anh first molars are present. Deciduous

canines and molars remain. Age is;fbout seven years.

Individual 20
The permanent central incisors are present while the lateral
incisors are only beginning to erupt. The first molar is recently

erupted. Age is about six and one-half years.

Individual(22
All permanent incisors are in place. The permanent canines and
premolars are beginning to erupt. The first molars have erupted and

the second molars are beginning to do the same. Age is suggested to

be eleven years.

Individual 23
The permanent incisors are all present as are the first molars.
Deciduous canines and molars are still present, although the canines

appear ready to be shed. Age is estihated to be nine years.

Adults

/<The borderline between juveniles and adults was loosely taken to
be the eruption of the third molar and the fusion of the spheno-occipital}
synchondrosis. Wherever the pubic symphysis was intact, males were aged
according to the McKern and Stewart standards of analysis (McKern and
étewart 1957); while females were aged using a modification of this
basic method which has been devised by Gilbert and McKern (1973).
Where the pubic symphysis was not suitable for analysis, more subjective

evaluations had to be made based upon portions of the symphysis that
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1

were present and upon other indicators such as the general state of
epiphyseal fusion.

The results of the age determinations made from the studies of
the male putic symphyses are given in Table I. Individual 7 was aged
approximately on the basis of a somewhat daméged ventral surface cf
the pubic symphysis (the only portion present), giving him an estimated
age of twenty-two years. All epiphyses, with the éxception of one
acromion, are fused; suggesting, perhaps, a slightly older age.
Individual & has been considered an adult here even though the manditular
third molars are not quite completely erupted. The spheno-occirital
synchondfosis still shows a line suggesting recent fusion. Although
the pubic symphysis is not available for Individual 18, he was judged
to be approximately twenty years old on the basis of fully\eruptei
third mclars but a state of eiphyseal fusion not markedly zifferent from
that of Individual E&.

The results of the age analysis for females using the Jilber+ and
McKern standards for evaluating the pubic symrhysis are given in Table IT.
A word of caution is definitely in order concerning the reliatility of
one of the estimates. As can be seen in the table, Individual 19 was
difficult to score in two of the three components used in the analysis;
thus the total score ranges from nine toc eleven. Using the established
standards, a score of nine gives a calculated mean age of thirty-three
years, but,this particular score is also associated with the largest
standard deviation and the age range actually extends from twenty-two to
forty years. A score of ten or eleven has a calculated mean age of 36.9

years and an age range of from thirty to forty-seven years, also a fairly

<.

high standard deviation. The total possible age range for this individual

then extends from twenty-two to forty-seven years. More "subjective"



INDIVIDUAL SYMPHYSEAL FORMULA |, TOTAL MEAN AGE

1 yoop-2? 8 26
7 unsuitable for analysic

8 2--0--0 \ 2 19
18 ' unsuitgble for analysis
2l 5--5--k 1l 36
27 &mmlicls 13 30

e S

TAELE I. AGE DETERMINATION OF MALES USING MCKERN AND
STEWART STANDARDS OF THE PUBIC SYMPHYSIS.

_ INDIVIDUAL SYMFHYSEAL FORMULA TOTAL MEAN AGE
L S5—-b--4 13 Ls
10 Lo-L--k 12 39
19 3/b--3--3/4 9-11 33-36
ok 1--0--0 1 20
25 5--k--5 1k 56
26 1--1--0 2 21.5

TABLE II. \GE DETERMINATION OF FEMALES USING GILBERT
AND MCKERN STANDARDS OF THE PUBIC SYMPHYSIS.

-
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evaluations of the skeleton considered states of epi%hyseul and cranial
fusion as well as dental tttrition; The results eof these studies

suggest that the individual was prebadly in the area of thirty-plus
years, so the overall average obtained from the pubic symphysgi is, ?”_"

in this case, as accurate as any other age which can be derived.

i
A

Summary

Figure 1 illustrates the frequencies with which different age
groups are represented in this sample. Given the limited number of
individuals, some gaps in the distribution are not surprising: or
particuiar interest, however, is the absence of any infants. It is
difficult ta suggest whether this is the result of separste (undiscovered)
burial grounds being used for infants, or whether intants may have been

buried in some other manner such as by the traditional custom of

scaffolding (Denig 1930).

I’

\
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CRAPTER VI

THE CRANIAL® SKELETON

i

In terms of absolute size differences among the individuals present
in this sample, it is difficult to make very many general obnervutipné.
Frontal and lateral views of the crania of nnlesVB and 21, and of k
females IO‘lnd 25 illustrate some of the variability present within each
sex (plates 1 and 2). The smallest, most gracile individual in the |
sample is male 1 (plate 3); vhije the largest and most robust is male
21. A number of the females uré'not{Feably larger and more robust than
some of the males, while otherl.are relatively quite gracile, as might

’ : 1Y .
be expected. °

Cranial Indices

The average male cranial index is 76.9, falling into the lower

range of the mesocranic catego;y. Thus, while thgy are on\th; éverage

| A S o
neither extremely long nor extremely short in proportion to their
breadth, they do tend toward the lcnger condition. Moreover, two of
the individuals are longer; male 21 is definit;ly within the
dolichocranic range with an index of T0.5, while male 2T has an index
. .
of T4.S. Male 1, on the other hand, is brachycranic, falling into the
lower range of that category with a cranial index of 81.2.

The average female cranial index is 74.8, in the upper range of
the dolichocranic category. Four of €he six females present fall well
within this range. Two of the individuals, however, fall within the
mesocranic category: females 25 and 26 have indices of T77.7 and 75.7

respectively.

Both sexes are quite variable with regard to the length-height

!
57



AT
N .
index. Four of the six males are orthocranic with indices ranging from
70.5 tc Th.1l, making them of moderate height relative to length,
e
Male 18, hovever; does have quite a8 low skull; and falls within the
chamaecranic category with an index of 66.3. Male 8, on the cther hand,
'ras a hLypsicranic index of 76.7. Three of six females are alsc
orthocranic with indices ranging from 71.2 to T2.4; two are chamaecranic
with indicesiof €7.9 and 68.9; while one is hypsicranic with an index
of 75.4. ™~ .
The cranial breadth-height index is also variable for both sexecs.
"Male 18 has the lowest skull relative to its breadth for any cf the
individuals in the sample, with an index of 82.5. Male 1 is also
tapeinocranic, although not to such aq}exfent, with an index of 9l1.:=.
Twc of the remaining males are~metriocrani;, while the rem;;ning two are
acrocranic with indices of 100.0 each. Females tend to be mcre
consistently metriocranisc. Four cf the six fall within this category
with indices ranging from 93.9 t0.97.0. Female 2Lk is one the boundary
between the tapeinocranic and metriocranic categories with an ind?x s
91.9; while female 10 is definiiély acrocranic #ith an index ¢’ 9%.€.
The ave}age upper facial index of the males is 51.5, falling invo
the mesene gategory. Thus the face tends to be moderately long relative
te ité breadth. Only male 18 differs from this pattern, coming within
the euryene'category with an index of L4L9.6. Females are somewhat more
variabl; with regard to this index. Two fall within the mesene
category, three within the euryene, and one withirn the leptene; thus

)
covering all possitilities as far as defined categories .are concerned.
N bThe orbits tend to be of variable height relative to their

bread*l.. The average orbital index for males is 83.7; and that for

fema.«:, 86.1 (mesoconch and hypsiconch, respectively). In actua.
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14 L
fact, nowever, two of the six males are hypsiconch with high indizes

fobd 59;5'and 1.9, vhile the females are equally divided’between the

twc categories. -
*» v

4 <~he mean nasal index fcr mrier it 50.F (mes w-.in<); but thic
- ! ’ " ‘
figure is misleading since three ol the six individuslr ere chamaerrhine,
o
e

one is mesorrhine, and twc are leptorrhine. tre nec=l arer-ure (]

varies from being quite brpad relative to . ght to being quite
narrcw. The six females, on tRe®other hand, are mcre noticeatly

consistent with regarc tc this index. The mean is 3.8 (chamaerrnine)

ad

a:xd =.7 f=11 within tils vs‘egory with indices ranging froz £1.0 to
A

56.5. Therefcre, tney tend to!ﬁave nasal aperjures quite broad (but
not extrer.ely sc) in relaticr. te heié&t.
Among the males, the maxillo-alveolar index :s Quite ccnsist*tent.
. L
l‘the averagze being 121.L4 (brachyuranic). Only male 7 falls cuts:de
tailc cztegory by being mesuranic with an.index -7 .12.2. The femeles,
however, are considerally mure varivtle: twe are trrebyvirenic, threé
are mesuranic, and one is dclichuranic. ‘hile <-e mean ic 11 <.7
(;esuran;c), the actual range is from 107.0 tc 119.€. It is perha:-
notewortry that even the brachyuraric females do not reach the extreme
of this condition found among the males and thererore tend to have
soriewhat narrower palates relative to lengtl than do the males.
As can be determined from the above dlscussion, it is difficult
to make very many generalizations about this group of individuals
except that, metrically spedking, they tend to be quite variable. With
the consiniiEijnyariation within each sex, it is Hiffic;lt tc make any
reliable statements as to sex differences. Also, with the considerable

variation cbserved for almost all the indices discussed, and with such

a small sample to wcrk from, it is impossible to estimate the

. v



TABLE III.

L4

SUMMARY OF CRANIOMETRIC DATAf

\
ol
CRANIAL INTEX - Ll
Dolichocranic (L) X-=Th.9 ‘:
Mesocranic (M) 75.0==79.9 - v
Brachycranic (B) 80.0--8L.9
Hyperbrachycranic (HE) 8c.0--X
Category ol % R HE Mean
Number of Females Ll 2 0
Number of Males 2 3 1 0 .. T6.9
LENGTH-HEIGHT INDEX
Chamaecranic (C) X--69.9
Orthocranic (0) T70.0--Tk.9
Hypsicranig (H) 75.0-=X
Tatezory ‘ﬁ z 0 H Mean
Numbter of Egméles 2 3 1 71.7
" Number of Males 1‘& L 1 . T2.0

>



BREADTH-HEIGHT INDEX

Tapeinocranic (T) : & X--91.9

Metriocranic (M) 92.0--97.9

Acrocranic (A) 98. 0--X

Categcry T M A Mean
Number of Females 1 L 1 95.9
Number of Males 2 2 2 93.8

UFFER FACIAL INDEX . -

Hypereuryene (HE) X--kl.9

Euryene (E) 45.0--49.9

Mesene (M) 50.0--5L.9

Leptene (L) 55.0--59.9

Hyperleptene (HL) 60.0--X

Category KE E M L HL Mean

Number of Females 0 3 2 1 0 51.3

Number of Males 0o 1 5 0 0 - 51.t
NASAL INDEX

Leptorrhine (L) X--U6.9 )

Mesorrhine (M) ..~ 47.0--50.9

Chamaerrhine (C) 51.0--57.9

Hyperchamaerrhine (HC) 58.0--X

Category L M o HC  Mean

Number of Females 0 0 6" o 53.8

Number of Males 2 1 3 0 50.6



T .
S

ORBITAL INDEX

Chamaeconch (C) X--75.9

Mesoconch (M) 76.0--8L.9
Hypsiconch 85.0--X
Category C M H Mean
Number of Females 0 3 3 86.1
Number of Males 0 R 2 83.7
MAXILLO-ALVEOLAR INDEX (8
Dolichuranic (D) . X==109.9 .
Mesuranic (M) 110.0--11k4.9 -
Brachyuranic (B) 115.0--X
l/ ' J‘x(&
7 .
Category D M B Mean
" o
Number of Females 1 3 2 113.7

Number of Males ,, 0] 1 5 121.L4
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craniometric characteristics of the population as a whole.

Cranial Morphology, Variations, and Anomalies » v e

\

Cranial Vault N

The vault form whén viewed from above tends to be either rhémboidal
or pentaéonal depending upon £he degree of protuberance of the occipital
region. There was no case of artificial deformatifn that could be
determined. gne ﬁmmatufe individual, 9B, suffered from premature closure
of & number of the cranial sutures: the coronal, left lambdoid, and to
some extent the right temporal. The degree of resulting deformation is
difficult to assess because the cranium underwent a considerable amount
of crushing while interred. Plate 4 illustrates tﬁe condition of the
affected sutures. '

In all skulls, the iytures meeting at pterion take the usual forn
cf a letter 'H'. Parietal foramina are present in many igdividuals,
either bilaterally (eight individuals), or on the right side only (nine
individuals). Female 2L has two foramina on the right side. Female 26
is the only individual to have a single foramen on the left side.
. There was & noticeable absence of Wormian bones among the
individuals of this sample. Four individuals 610, 17, 20; and 22) had
one or two very tiny oésicles in the lambdoid suture. A number of
individuals had ossicles at asterion. These were bilateral in two
cases, Individual 3 and Individual 7, and restricted to the right jide

1]

of Indiv%duals 8, 10, 20, and 23. Two cases of an Os Inca were observed.
Individual 20 had one large ossicle separated from the rest of the

occiput by a suture which was quite faint and had an almost completeigli'

fused appearance while Individual 3 had two large, clearly defined
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]

Os Incae (plate 5). h

No corf?lution could be ob;erved between the extent of closure of
the ‘crmitl sutures and ages of the various individuals. This is not
an unexpected problem since other investigators such as Cobb (1955) and
McKern and lf; (1957) have previously discussed the éubject. In
addition to vkriation intrinsic to the developmental processes
pmong individucla, environmeﬁtal factots may have post-mortem effects
upon the skeleton. Singer (from Vallois in Heizer and Cook 1960)
describes how highly acidic conditions may cause fused sutures to re-
open. Tables IV and V illustrate the observations made concerning
cranial fusions.- Among the males, little variation could be determined
among the individuals of all ages, with fusion varying only from 'none'
to 'slight'. Females, encompassing a wider age range, showed more
variation, but this could not be consistently correlated with age.
Those females which féll within the age range represented by the males
in the samﬁle tend to show a greater deg;ee of crani:} fusion then do‘
the males of comparable ages. Since only tﬁree of the six females can
be used in this comparison, however, it would be very difficult to
defend any géneralizations made in this regard.
The Occipital Region g )

s

The occiput is variable in shape, ranging from a low mound to a
lgrge, "bun-shaped" protuberance. This latter condition reaches its
extreme in‘Individual 21 where the protuberance is very large and
roughened with bony spurs proJecting 1nfer10r1y from thc vell-developed

nuchal llnes at is 1nterestang that a number of females also have

large, protruding occsztal*ions. Fanalea L, 10, and 19 are most :

noticeable in th1s respect\ uﬁwen male .1 who tends to be very gracil
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_ TABLE 1V.

INDIVIDUAL

2k
26

19

Qo

10

25

TABLE V.

AGE

19
20
23
26

30
36

EXTENT OF FUSION

AGE

20,

2l

36

39

L8

56

D.!E OF CRANIAL FUSION

none
none
beginning in the coronal suture

fusion observed only in the lateral
portions of the coronal suture

beginning in the'coronal suture

beginning\in the coronal suture

OF CRANIAL SUTURES AMONG MALES

DEGREE OF CRANIAL FUSION

beginning in the coronal suture
coronal suturie almost completely fused

coronal and sagittal sutures largely
fused

beginning in the lateral portions of
the coronal suture

coronal, sagittal, and lambdoid
sutures largely fused

coronal and sagittal sutures largely
fused

EXTENT OF FUSION OF CRANIAL SUTURES AMONG FEMALES
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has a somevhat bulging oc#ipital‘region. The two youngest males,
8 and 18, lack this condition, suggesting that it mly be correlated
with the agg of the individual’

Among the tyelve adults only female 25 has dgutle condylar facets.
Juveniles were not assessed in this regard because of the unfused state
of the ;piphyses. Four indiwviduals had double anterior condylar canals.
This condition occurred bilgt,rally on Individual 6, on only the left
side of Individuals 7 and 10,‘and on only the right gide of Individuels
8 and 19. A precondylar tubercle was observed on the left side of
Individual 17. A posterior condylar canal was observed to tesabsent
in some cases. This condition occurred on the right side ot five
individuals, and on the left side on three®thprs; it never occurred

bilaterally however.

Temporal Region

A Foramen of Huschke is present either unilaterally or bilaterally
in nine individuais. Of these only Inigviduals 18, 26, and 27 are
adﬂizs, and it is possible that the foramina could still close in the
immature individuals, all of whom are in the age range of six to seven
years.

The chapter of sex determination has discussed the difficulty of

. J
using mastoid length as a means of discriminating between males and ;
females since a number of large females have created consideratle
overlap in the measurements of both'broups. Similarly, in the more
robust females, the root of the zygomatic process extend Aposteriorly

R

over the external auditory meatus in a well-defined ri gf'a condition

e

also usually thought of as a male characteristic. n



67

. Sphenoid Bone .
Anomalies of the foramen ovale and foramen spinosum are present in
a few cases. The foramen ovgie is incomplete in Individual 7 (both
sides) and Individual 23 (left side only). The f;ramen spinosum is cren

on the left side of four individuals and on the right side of one other.

<

A number of individuals have some anomalous bridging from the

pterygoid plate to a position adjacent to the foramen spinosum. A

A
|

complete bridge was observed bilaterally on two individuals, on the

right sides of two further individuals, and on the left side of still

anéther. Partial bridging was observed bilaterally on three individuals,

on the right si e, and on the left side of three others.

The Frontal

Supra-orbital ridggs tend to be well-developed medially and are
generally continuous gCross the mid-line. The develcpment of thre ridge
is variable iﬁ‘both The more robust males have well-pronounced

ridges and Individual 21 shows)the most extreme development of the

trait. On the other hand, fhe two youngest males, Individuals 8 and
18, show only slight ridge development. Female 10 and to some extent
female 4 have rather robust brow ridges, equalling or exceeding the
develapment found among all except the most robust males. The four
remaining females show the more typical slight supra-orbital ridge
development.

Male 21 is especially interesting with regards to the bony
structure of the supra-orbital region. The bone is of a very porous
nature and at the midline there exists an intricate and broadly

convoluting line (plate ). This condition has previously been

described by Tappen (1973) for Neanderthal remains although that author
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\

‘notes its presence in modern populations and suggests a correlation with
general robusticity of the cranium. Female 4 shows similar development
although to a lesser extent. \

Considerable variation was observed concernjng the supra-orbital
foramina. In only three individuals were there c;mplete foramina on
both sides of the cranium, while five individuals have notches present
on both sides. Seven individuals have a foramewx on one side and a notch
on the other, but this is by no means‘the it of the variations
observed. Individual 27 has both a foramen and a notch present on both
sides. Three individuals have a foramen as well as a notch on one sidF
with only a notch on the other. Three further individuals have a
foramen and a notch one one side with a foram;n on the other. These

+

observations reinforce those made previously by Greene and Armelagos

(1972) regarding the possible variations of this "discrete" cranial

feature. \

The Facial Skeleton

The nasal bones are generally qQuite convex in profileé. Where
exceptions to this occﬁr, the curve of the bones tends to be somewhat
concave superiorly and becomes more convex inferiorly. Individual 1
exhibits the only example of trauma to the nasal region with extreme
irregular flattening suggesting that the nose was quite badly broken
at one time.

The interorbital region tends to be relatively broad, particuiarly

among the females who have interorbital distances of from 21 to 23 mm..
Males overlap with this range, but all except Individual 27 are less
than or only equal to the female minimum. Even male 21, who generally
is very large, is quite narrow in this region, measuring only 20.0 mm..

While male 1 appears to be quite broad in the interorbital region, it is
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difficult to assess his condition in view of the damage to the nr;t\
already mentioned. \

Deviations of the nasal septum are quite common among the males
of this sample. Individuals 7 and 8 have noticeably but\not extrémely

crooked septa; whereas Individuals 21 and 27 are more severely affected.

Individual 18 has a straight septum and Individual 1 was agsin not

: ‘
included in the observations becau\e of hie 6umagod condition. All
females have relatively straight septs.

Only a few cases of accessorfy ihfraorbital fgrlninn‘vere observed.
These were found on the left sides of\Individuals 8, 10, and 19; and

on the right side of Individual 22. \

Zygomaxillary tuberosities were ngp obaserved; neither were‘hny

cases of an Os Japonicum or any other aaTmalies of the zygoma.
\
\

Mandible \‘

Although there is same variation, th;\mandibles are not extremely

¢

robust. The most noticeable exception to é?is is Individual 21 who
appears massive in comparison witﬁ\even oth%r fairly robus£ males such
as Individual 27. The appearance of ;ize isY:reated largely by the
eex‘treme flare in the gonial regions. Bigoniéi width of this individual
is 120.0 mm., as compared to 112.0 mm. for Indifidual 27, and 100.0 mm.

or less for all other individuals. The chin region of Individual 21

% is broad and tri-lobed and algo appears quite nassive relative to the

wedian and bilateral forms found among the other individuals in tﬁe
sample. Ramus height of Individual 21 also greatly exceeds that of the
other individuals‘ but in most other measure? this individual does not
appear excessively large compared with the §2si of the sampie.

< . . .
Mylohyoid bridging was observed in five individuals. It was

|

\
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on. the night side of Individual 21. >

The right ascending ramus of the mandidble of Individual 1.*.
deformed, although it“l difficult to determine vhether this is 'a case \\\' \
of atrophy or of same deveiobnontnl distortion. Perhaps the latter is
the more plausible explanation since there seems to be some nh;fting of
the entire facial region as if to help compensate for the irregular

Jaw action (plate 3).
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" THE DEWTITION |
‘ 4
Morphology, Veristions, and Apomalies e
Incisor Teeth ’ . * R

| A1l pemnent mu.xilliry ineisQr teeth are lhOVQI-lb‘p.d Uho&
utt.ntion is severe, curvature of the dontinc indicates that lhovclllnq
had been present. Dahlberg {1963) notes & smost 100% 1ncid.nco of
this trait in native ho{i’c.ln populations, so this very high frequency

is not umrunl A number of i‘ndividun.u exhibit doublc-nhonuin.

chcruperiycd by concave lsbisl surfsces of the incisord? This condition
’

is not. exf.r.o..and seems to 'be evident px‘mu‘ily pear the incisive edge

.

of eth tooth. Eighteen individuals could be assessed as to the \

T _
%ndi'b;on' of the tentral incisors; of thegse, ten have définite double-

shoVe‘ll'i'n;. vhile the remainder exRibit only a light concavity of the

t

‘ ldu&l surface . Fourteen individuals have lateral incisors that could

be quluﬂ.gd ’ 01’ these, tvo have definite double-shovelling, five have

]

»

"only s s}ight expt\eu;on of the trait, and seven have none. Twvo adults,

'!n\i\ud\uls lo and 21, cb‘ld not be examined for double--hovellmc
)T

bobu.usc of extreme attrition of the mcuxve edges of the teeth.

:- Ind1v1dual ].2‘k extpbxts the only really npparent case or.vinged
é;e;tral incisors v:ith the distal edges of the erupting teeth prbtruding
in 4 labial direction (plate 7). Much less obvious but still ~launut

apparent evidence of the same condition was noted for adult female 25.

-

Canine Teeth

Ko anomalies ;ré recorded for the canines.

n
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Premolars

| While no detailed descriptions have been made of the premolars,
it yaé noted.that in Individuaf.25 the maxillary right seccnd premolgr
is rotated ninety’degrées to the usual orientation.

‘Inaividual~8'lacks(the lover second premolars, as the deciducusé

molars are still firmly in place even though the individual is nineteen
or twenty years‘old. Thésé remaining deciduous teeth are in an
ext;emery vorﬁ state and are carious. Iﬁdividual-B also retains the
seéond"deciduous molars at tvélvesyears of age. It is impossible‘to

suggest;(however, whether ttis retention would have continued to the

same extent'as for Individual 8.

Yandibular Molar;
All mandibular molars have a Y-type fissure pattern, with fﬁve
‘cusps octhriné consistegtly on the first and setond molars and eitigr
‘/?our or five cusps occutring on the third molar. T;ble.VI summarizes
/
the distribution of these cusp ‘patterns?®
Two imdividuals have accessory Ccusps invo}ying,-and{%ular mola¥s.
Both Individuals 8 and 10 have prctostylidé p}esent Bilaterally on the
third @olars. In'boqp cases the trait is.more strongly‘develoﬁed on

Vi
the right side. The expression of suﬁh traits can be quantified

(Snyder et al. 1969); and in this case the protospflid on the right

. LY
- ]

"gide would be ahsigned a .value of three, or thé maximum allowable, in

both cases”) With regards to the left side,/Individual*8 has the

<

~minimum recognizable expression of the trait (v); while Individual 10

is slightly more developed vith ap expression value of one. There

’

would thus Appelr to be a notxceuble dlfference in the expr9551on of '

thzs{tra1t betveen sides of ome indlvidual although Snyder et al.
5
?
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state that there should be no statistically significant difference.
According to Dahlberg (1963), strong development of this trait on
third molars is rare among North American Indian groups (0-1Cc%);

v

although slight development in the form of a pit-like structure could
b; expected more frequently.(20-50%). 1In this case botl. slight and
marked expressions of the trait occur at very low freguencies (less
than 5%). Dahlberg also states that the tr‘gt is more likely tc. occur

on the second deciduous molar; cr on the permanent first or second

molar, in that order. None of these teeth, howvever, showsany signs of
1)

the trait.
< ¥
. . . . 's ’>‘ .
Mexillary Molars ’ et I’y .
e Q R
‘ LI

vax illary molars were examined as to cusr moyphology, partlcularly
witl reg#rds to hypccone development. Dahlberg (19637 established four

Yumerical categories to express the relative development of this cucy.

The categories used here reflect Greene's {1967) modification of

Dahlberg‘§ scheme. Table VII illustrates the pusp pattern variaticn for

+he maxillary molars and identifies each of the separate categories.
1y

An unusuql condltlon was- noted for Ind1v1dual 12, where #he urrer
left ri¥%st mol!‘ ﬁfs fldeVeil Jeflned cusps (pylte 7). The hypocone
*is wvell developed; and there is an additional development of a mesio-

buccal cusp with proportions only slightly smaller than those of the

-

hypocone.

Individual 12 alsc has an accessory.cusp, Carabelli's cusp,

-
bilaterally present on the upper first molars. This is found in

addition to the fifth cusp already noted for the left molar. No other

case of accessory Cusps vas found‘for the.nqxillar& dentition. Although

Dahlberg {1963) states that Carabelli's cusp rarely achieves large,

[’ . I TN
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CUSP PATTERN M

Y-5 30

Number of teeth
examined 30

Y-l Sl ( — -
| ) .
|

N
-

16

10

14

TA%&; V1. Mandibular Molar Mprphology (after Dﬁ?lberg

L4

CUSP PATTERN : M1
L . 18

L- * 1

3+ _—

34+ -

3 -
‘Number of teeth 201

examined

Yy
2

8

o L
2

1k

L \ large hypocone

+ he
3+

reduced hypocone .
hypocone =small cuspule

3++ small hypocone and a

3

supernumerary. cusp
nd hypocone

M

12

T

1963).

TABLE VII. Maxillary Molar Morphology (after.Greene 1967).
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functionally signi?icant dimensions in North American Indian populutions,

some evidence of the trait tends to océur relatively often on the first

molar (aé high as 70-90% fquuéncy). However, he.ilgo cites 8 high

f%seqdency for this trait on the first molar of Ameriééh Wnites (85%),

and this characteristic thus seems of little valae.f6§ purposes of

‘racial identification. Its almost compete absence.in this group is,

ho@ever, of some interest; and may indicate a sampling error. .« -
lOne female, Individual 19,.exhibi£éd a congenital absence of &

third molar. In this case, only the upper right third molar is absent.

.

This observation was verified by X-ray analysis.

Dentsl'Lesions and Age Changes -

The most common lesions observed include dental caries, abscesses,
oy

periodontal disease, & cclusions.
: )
Caries
Most irffligiddals had caries of some sort--ranging from small pits
to very ge areas of decay that in some cases have all but destroyed
N—

the afflicted tooth. The molars are the primary sites of tootf decay.

- : i , . 1 4
Of one hundred and thirteen molars in the adult portion of the sample,
twenty-foun (21%) are carious. Onlx two adults, Indemidpals 24 and 19, -

are totally free of cavities; two other ipdividuals have one minor

cavity each; while a further two each have one cavity of a more lgrious
} . ; ‘e
‘natare (at least one guarter of the tooth affected). The remaining

,individuuls all have from two to five afflicted teeth.
Among the juveniles, none of the permanent dentition is carious, ;

as Hi‘pt ba expected from the young age of most of these individuals.

0f the ninety-four remaining deciduous molars vhich could be examined,

| \ L
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: A
fifteen (16%) are carious. Ipdividual 8 is not imcluded in this

count since the late retention of the deciduous lower second molars is

exceptional. These two teeth are :530 carious, however,
| ' . | .

Abscesses
Two individuals have abscesses. individunl 10 has an apid;l
abscess of the upper left Becond molar. This tooth is also broken and

decayed on the disto-lingual cﬁsk. Indivdual TIhas a l;;ge abscess
extending from the root tip to the neck region of the left mandibular

first molar.

Periodontal' Disease .

Eight of the twelve adults exhibit some noticeable evidence of

< \

*odon‘al cpsease, espec1&11y affect.ed are individuals who also have
other dental woblwcb as abscesses and/or severe deca.y. Th -
maxillary molar reglon:og;*bdlvldd’l 10 is considerably affected whére

. [V}
the second molar is abscessed This seme'*ividual also has a minor

t )

amount of resorptlon in the area of th#ante;‘iQr mandlyaa'r dentition.

2]

. »
The left mendibular molar region of Individual T is affected, pr’l&r 1y

around the abscessed first molar; while the right mandibulegy moler

regior of this same individual shows some wesorption in the area of a
(Y ' ) .
badly decayed first molar. Individual 20 exhibits rather severe

L]

‘ ’ : i d
resorption along the totgl mola.r\ region of the right mtndit;le vhere
the first molar has all but been destroyed by decay.

~  More mrncr case§ of alveolar rescrption are ween in Ind1v1duals 1,
h 21, 25, and 27 where the protlems are less severe tut also appear to

\

be more generally distributed in the maxillae and mandibles.
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Malocclusions
Relatively minor malocclusions are quite common in this group.
A number ‘of individuals exhibit misalignment’of the anterior dentition.
Indivjdual 3 has maxillary ctnines forced labially to the extent thai!
they né longer form a functional part of the dental arcade. The
mandibular Aiierior deptition of this individuaL also arrears to be
Quite crowded, with the rlg}t central lincisor Add right canine forced
labially out of position. ®#n eddition, the ;eft first premolar is

i¢ mandibylar

somewhat rotated. ;ndivfaual 18 shows crovding;of

incisors and premolars. TKe left central incisog

with a pronounced discoloration indicating th
necrotic., The right first premolar is forced
& . ' . .,

- !
direction. Individual 21

andibular first b;émolars forced

buccally; while Individua . z;r lateral incisors moved .

sprs and canines crowded out of .
C W oe
' .

ligually, and upper’ latera

)

“ alignment. .

Much less Berious misalignments, involving only very slight

’

crowding (again of the anterior dentitionI! were observed in five other
individuals. Sin;¥ all of these are of tle consequence, they are

not described here.

If it is passible to specufgge-lt this poié\, it could be suggested

that some of the immature individuals show signs of what might well

mfmve ?veloped into dentul mrsahgments had the individuals survived.

This is perhaps most noticeable for Individual 22, where there seems to

¢

be litﬁle if any space available for the erupting canines. Individuals

A~

“ . 5 and 9B would alsaa:;en to have large maxillary central incisvors that
. 'l
promise to lea‘ little sphce for future lateral incisors and canixies.

(o)
\ , \ «

§§ \



T T

. \\

Dental nut;itiop-vithin this group is ngt particularly severe.

Age Chang‘s-dbentsl Attrition

Using, the lower first molar as an indicator, Tables VIII and IX reflecté:.
the amount of dé;tine eiposure observed. Moii of the young to middle-

*

aged adults have relatively little wear on this tooth. o1 g
[ 8

L I )
possible. exception hegb is Individual 1, but it is difficult to assess

- " ’ - . . A
the significance of the more pronounced wear pattern in view of the

" fact that agtion of the mandible was probably influenced by the
L ]

i;itornntion of the ascending ramus. As might be expected, the older
individuals do exhihit mor#® wear; yet such attrition is still confined

to the individual cusps, with enamel persisting in the areas between

them. A noteworthy exception to this pe et? occurs in Individual 21,
a}where severe attrition of the lower firs‘ ‘ olars has resulted in deep

pulp exposure on the distal half of each togth. Attrition of the same

part of the upper dentition is less severe--no large pits, are presgnt,
- v
although there are pronounced areas of attrition on t Jngual cusps

of the second molars; and, to a lesser extent, on the £i®t molars as
2 , . \ \ .

well. For both the upper and lower dentitions, wear is mdre extensive
‘on the right side. Other examples of severe attrition involve the

anterior dentitions of Individuals 4 apd 21. Individual l‘s marked

.

L4 ‘ v
by considerable wear of the upper and lower incisor teeth. The lingual

surfaces of the upper incisors show ex reme attrition to the exten{
N U%‘ - )

that all shovelling has disappeared and e surfaces are highly

[ ¢

polished. ‘Individual 21 also shows considerable wear of both the

maxillary and mandibular incisors and canines. Here thé®lower incisors

in particular arej@ery much teduced in height.
. ,

} A somévhat unusual type of molar attrition was observed for
. . ’ : . v,j

.

LY
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Indivihull 7. While there wvere other instances of minor enanel
chipping, this individual %ll a substantial tnount‘olf%he distal edges
of the lower molars. The ghips are nuberous and small, and restricted
to the distal areas of the first and second molurl (elthough the rlcht.
first mol\ux has some decay and therefore cohl.m!ﬁ fnlly evaluated).
Some peralstept csuseyraot1v1ty may be suggested hv'the regularity of

pqtterninc} and if‘ig»cleo ihtefesting that th.gcondition is not
o FYR )

went‘on the upper folars® -
- - stles VIII ead IX help 111ultrut& the kinds of d1frxcuities

-

‘ Q" s q'loqg vhen attenptlng to correlate dcnt;l attrltzon with age.

LI |

. had significant effects upon attrition rates, but which are difficult

.Grunted there is a certain amount of regu}arlty3 wlth the oldest
individuals exhibiting the most amount of vear “ Th1s.b§ the«ex;ea; 4 e

" of the generalizations,owever. Ind1v1duals h und 10 are geparated

in age by about nine ye;rs, ye!.khe-dental wear would suggest roughly

-

equivalent ages. Ind1vidu‘l 25 is older still, but shows less wear
than either ;}’these. A similar fpck of discrimination appears among
the younger memberms of the sampie, as most ip@lividuals between the
aées of nineteen and thirty-five herdly appear to differ from each other.
The exception here is Individual ] who, if he is judged by these

stgndards.'vould appear to be one of the oldest members of the group.

.Again, of course, on& must consider the problems presented by the

\ o ‘
occurrence of malocclusions and deformations vhich may or may not have

-

-

' .
to exaluate in this regard from the evidence at hand.
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INDIVIDUAL AGE DEGREE OF DENTAL AT\'X'RIT‘ION OF Ml
\ .’
2k 20
R SRS
R #’,f‘ "o “' 21
. *- ™~ buccal
2 '
g ; . - : mesial-—{v—&tal
" ‘ o+ S ‘ ” lingual
. ¥ 19 ’ | “‘ 36
h 8 .‘r‘:.
::3 . .
o Wy
pu 39
‘ -
3
L ; L8
9 .
’

A N

Dentine Exposure
Wear Facet
® Area of Decay

TABLE VIII. Extent of Dental Attrition Among Females



INDIVIDUAL AGE DEGRFE OF DENTAL ATTRITION OF M1

8 - 19
. e
18 20 p
e
buceal
/ mesial distal
7T 25 lingual
1 ® 26
L J
27 30
21 36

@ Dentj Exposure
: @ Wear t
L he #3 Damaged Decaydd Area .
’ [ 4

TABLE IX. Extent of Dental Attrition Among Meales :
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CHAPTER VIIX
THE POSTCRANIAL SIC!L{TON © Y
1 4
S )
Upper Limbs
Clavicle ’ .

The clavicles\Bf the ndui}- in the sample vary quite considerabdbly
in length, from 127.0 mm. to 171.0 mm.. The chapter dealing vith sex
determination has diséussed the difficulty of usihg this measuye as a
. \ means of,séparating males from females ns.ohly ong female is definitely
,:jylov the range for @hles, u}d only one male is beyond the upper limit

of the female range. ) '

Pits were observed in the costal scars of Individuals 26 and,

more neticeably, 8 (plate 8). These are deep 4 extending
. 2\ } .
veldVinto the cahcellous tissue. - . " )
¢ ".‘ * \\ [ ]
. -]
H\-érus ‘c, It XTI 0 §

"o

Five'individuals have septal foramina although these tépd to be
very small. Individual 10 has a minute foramen on the left side,
Individuals 3 and 9A have them on both sides, and Individuals 17 and -
&l e‘ch‘have one on éhe right side only.

Individualn 8 and 26 have elongated Pits in the bicipisal grooves

of both humeri vhich extend into the cancellous tissue (plate 9).

Radius and Uina

‘ .
No "variations or apgmelies vere observed.

Vertebral Column

The general condition of thg,v rtetral éolunn of most individuals




T
' ' L

in this sample appears to have been quite Qood There are no Mim.

-a*romtiom. or indications of serious diuno. Degenerative g

.

changes <in older individuals sjpeer to be mininal as only the oldest A
females, Individuals 25 and L, have .c-‘. slight .p\n:r:ln; in the
vertebral notches, pu'ticulu-ly in the thorsete regioa.

me nost '&tsunding uncnly of the cervical vertebrse is t)n hi.h
mcidence of variations of tho fornon transversariw, 1mrolvi.n¢ tvelve
of the tvcnty-ﬂv. 1ndtviduno in the sample. Tadle X summarizes the
occurrences of double transverse foramina for cervical vertebrae numbers
five through seven. In additiom, Individual 22 hes am incomplete costal
bar on the left side of C-T. producing s notch rtthu" than the ustual
forsmen. Individual 26 has a aouble trmsvern foranm 99 the right (_\>
side of C-6, but only & partig) bridge dlvxdiu the fln on the left i\

side. This same individual l;u‘ar partial division of the foramen on

the right side of C-7, but no indication of the same condition on the

left sgide.

Sscrum.and Pelvis ' | \;
Three individupls possess sacra of six element rather than the

usual five. In all cases the extra element eoniist:s of a sacralised

firss coccyx element. In two cases, Individuals 10 and 18, the first

sacral segmént in incompletely fused to the rest of thé sacral dody, -

both anteriorly in the region of the centrum, and posteriorly where

the spinous .processes have not formed part of the sacral cenal.

Individual 25 likewise hu a six-segmented Iocr\a The first -»

"-p ﬁi
vnit here appears to be completely mm&. but the iit)ution is .
'I

complicated by the presence of npim birid; 'The ncurtl canal is -

N

expoud at the level of S-1 o.nd to the l\id-ehtm region of 8-2.
‘ 1 J 't » \



INDIVIDUAL

TABLE X.

10
13
17

19

20

21

22
23
26

°©

Occurrences of Double|Transverse Foramina
on Cervical Vertebrsa ambers S5, 6, and 7.

C=~5

left
left

right

s ¥

absent
present op both s

ides
other anomaly present

.

\\
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Individuals 18 and 19 d.o havé some Micction of Ql.ln vifida. 1In. '
both cases there h [ luk ° l‘uaiox ,non tuo two m«. of the
neural argp, so vhi]l‘ the cohdition is not unrp. tln'c vas oolo\
ancmalous rqrnut.ion in this ¢ion. (v
The on(ly othcr .na-uy noted for the sserum in -n sxtre coq'.‘ct.

facet in the regliip of the sacro-iliac arvdculation of Iskividual 26,

-~ . ;

ereited Wy a posterior projectioh of the uiu avest.
’ Sox dif!‘erences involving the sacrum are quite lihh&l The lnn Te

sacral index for males is 111.0 (102.4--117.0); vhile thet for rqlu |

n 105.4 (ok. h--113 O), suggesting anly a slightly brondcr su&m in o N ‘,

3
B

the latter group. It has Yeen luuested that in f-slu the ccntrun of
the first sscral element is generally of a leuer vidth relative to thc «
alae (Anderson 1969). In this case. the sexes are min Quite similar
vith males having centra which occupy from 0 42 td 0.50 of the width of
the superior surface of the ucr\n,_ vhile fenulu:’v‘ry‘rron 0.43 to

0.49 in this regard. \ / :

Very few ancmalies vere noted for the. iphoninqtn- Indivi/‘ual: )

L and 25, the two oldest females, have a small amount of aspurr

. . : / .
the obturator foramen. Individual 25 bas n/slisht irregulnf: y of
the :uperior margin of the left ncetum-( but this pOnnl ) of only

a small vrmkled pleat. Individual 24 has some ssall 1uiw

~
7
\&'.

projections extending superiorly fx\':m the pubic crest in/the region ‘
L ] . : . |

above the ;cetnbulun Individual 26 “hés a contact faces on the ° j

|
R mt?c\r projection or the 111.m£ which correspondl to s n?ihr facet |

found on the ucrum ' to . ‘ f '-',‘

Bome of the differences betveen sexes i’rolvu‘ the 1nnc-fnu¢l N
sre not ss well developed as might be expected. - lén\r- t of the

Lo L d ’ ) . ’ A\
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sciatic notch is not alvays conclusive since two of the males fall well
vithin the range represented by the females. Ischisl and pubic lerigths
are in themselves indeterminate, but the ischio-pubic index would Seem’

to offer quite a conclusive indication as to the sex of ‘the individuals.
' ° ' . ' o '
Kere the mean for males is 104.8, and tmt. for femmles is §2.0.

Thete is no overlap in the respective'ranées. It- should be noted,:

however, that-only four of the males and five of the females could be
0% -
evaluated with regards to this index.

«

-,

\zfggle innominates were examined for possible partunition scers
in the form of pits located on the dorsal pubic area. Of the csix .
females present, the two youagest, Individuals 24 and 26, have nc
sucr. scars. Individuals 10 aﬁd 25 Have some sligha pitting, while
Individugls L and 19 are Quite well marked inm thisu;egara.
Houghton (1974) has discussed changes in ﬁhetpre-auricular sulous

which may alsc result from pregnancy. Here a broad, pitted sulcus ic

suggested to indicate that the individual has given birth at least

&

once; while a smooth, narrow sulcus is described as the original

condition. Cf the females in this sample, only Individual 26 has a
rarrow, smooth sulcus. Individugl 19 has a narrow but pitted sulcus,
and Individual 24 has a broad but smooth one. The rest are all broad
and irregular. Thus four bf the individuals do seem Qo fall into one
of Houghton's categories, while two are somewhat ambiguous. It should

also be noted that for Individual 26, the sulcus is smooth and narrow

‘only on the left side, but is somewhat broader on the right; indicating

that the either-or categquzation of this kind of analysis may be
somewhat over-simplifiied.

All of the males have narrow grooves in the appropriate location
for the pre-auricula{/;;Izzgl ana in most s'ses these are quite well

- \

t -
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defihed.‘lt would appear, therefore, that for this sample at leést,
»
presence of the sulcus in not a reliable discriminating trait. ’ .

| | ) o

. Lower 'Limbs . . ‘ . -

Femur )

The femora in generai show minimal medio¥}ateral'fla£tening with
plafymeric indices ranging from 87.; to 113.5 for fema;és; and from.
78.1 to 123.1 for maies.‘ Respective meéns.of 99.1 and 97.6 iﬂdicate

" .
the atsence of any pronounced sex differences with }egards to this
index. Individual 18 is of some intéresf in that the measurements
from different sides result ip'quite different indicés; }23.1 for
the right femur, and IOQ.O for the)lé?t" Both results place tpis
individual in the stenomeric'category however.,
Titla

s . ) '

The titiae of all individuals likewise show very little medi.-
lateral flattening with the platycnemic index for females ranging from
67.6 to Ti.b; and f§r males, from 75.8 to 88.9. Means:a;é 72.1 and 82.7
respectively. Here there may be some discernible sex difference 8s

\ .
only the lowest measure for the males ovqilaps the range esatlished

for the females.

No squatting facets or other anomalies were ncted for the titiae.

Fibula : ‘ !

No variations or anomalies were observed.

Talus and Calcaneus , ~¢/)

.

No squatting facets were observed on any of the tali.

Double superior articular facets wer% noted on the calcanel ¢f
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g - TABLE XI
PLATYMERIC AND PLAYCNEMIC INCICES
’ {
PLATYMERIC INDEX
oy .

Hyperplatymeric (EP) Xe=Tk.G
. Flatymeric J{F) ©75.0--8L.9

Eurymeric () , 85.0--99.9

Stenomeric (S) 100.0-=X% g

. »

Category kT r E < Yean

Numter «¢ Females C o 2 & ¢9.1

Number of Malecs . 2 : 2 97.€

s |

. .
ELATYCNE I INDEYX : ,

Evrerylatycneziz (KT Xe=Ci,

Flatycnemic (F, €C (m-t .3

Yescenemic (M) €3.0--6%.%

Eurvenemiz (E) T0.0=-=X

Category F ot ¥ M )
ategor) {f;;«,,EE F ean
. ' D\/’v

Number of Females 0% C 9 L 72.1
Numter of Malecs 9] o) 1 L Bz.7

$. .
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three malé-. Individuals' 1, 18, nnd‘27§ and of one female, hdividual -

3

19., . . : . :

| ) S \
Lo . N

Pathology ‘of the Lower Limbs : A '

. v
s Jxery fev iggtances of lesions or trauma involving the lower limbs

were observed. Indivigﬂal 25 has periosteitis iffgcting primarily the

left limb and also the right to a lgsser extent. The left femur has a

definite degeneration of ,the Lrtical bone whieh has resulted in a

very week and porous appearance of this layer. The distal part of the
‘¢ : .

v

shaft is enlarged due to inflatmation. The proiimai end Bf the left
T2
tibia and the patella show the same swol and -porous condition, while

~ the head region of the left fibule is affect *to a lesser extent. The
right ¥ibia is the only” bone in that 1imb with somge evidence of th-

same conditipn. While interred, bones of- the left foot were very \\\
[ . :

badly eroded, but the fragments reveal a very thin layer of cortical

.

bone. "If these bones were also weakened 5y infection, it would help
to explain their badly preserved condition, particularly since the’

same bones of the righ{ foot were in-much better condition.

-

~The only other lesions noted for the lower limbs inyolvé-the

distal-phalanges of the feet of Individual 21 where some evidence of

generalized infection is suggetsted by the porous condition of these

bones. -

v

-



CHAPTER IX |
SUMMARY AND CONCLUSIONS .
® : ' L. Y 4

Tk e .

The conclusions’' vhich hive been derived from this study heve
deliberately béen kept to a restricted level, since extrapolating from
. twelve adult individuals to make generaliizations concerning a total

population structure can be done only tentatively. Until other samples

can be examined and compared with the Sharphead collection, there is nd

B

wey to assess the closeness with yhich this gmoup might spproximate fhe
‘overall distribution ofitraits fof Stone; Indians.

Skeletal remains of'six‘nlles, :ix females, and thir{een ch}ld;en
" from the Sharphead burial ‘siw_ ‘i'xrl.v""evb‘een studied. Adult males ‘ruig;- in-
age from nineteen to thirty¥s§x years; females vary fran‘twénty td
fifty-six‘years. Th; thrég oldeét.individualg,in,the'sample ﬁ}e females;
Thg average stature of the ;;lesvin 175 cm. , and thgt of the females is
163 cm... 'There is chsiderable‘yariation viﬁhin each gex in terms of

. \ .
size and robusticity. With the exception of some pelvic features, sex
.differences.are usually notiwell-defined, even with the application of
multivariate statistical analyses.

A Y

. The crania did not reach extremes in any measurements or
proportions, although a gréat deal of variation was appareht in fhe
measurd.pnts and.indices which were recorded. Indices rarely fell
within any one category for ei£her sex group. Similarly, great ranges
of variability wvere observed in\the postcranial skeleton.

Numeroug variations and andﬂaligs vere recorded for the cranium.
Occurring with relatively high frequencies were such features as:

deviated nasal septa; pterygoid-spinous bridgings; mylohyoid canals;

Foramina of HWgschke; accessory palatine foramina; frontal notches or

\

90
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forahina; u.nd. absencges of the pos

ossicles are generally tbunt exc

. §
Two case# of anOs.Inca vere also

| .
observed in the supraorbital nptc
a cessﬁ molar cusps, and there
the"iﬁird moler. All 1n6ivxduals

¢
The incidepces: pf thete entql tr

torfor condylar canal. Crs:hl

ept lt asterion (six 1ndividuali).
noted. Extreme Vf);tbility vas
h—forlnen. Three inleldutls have !

ig one Que of umlutcnl sbsence of
hcve shovel-shcped 1ncxsor teeih.

-

a1ts are generally cons1stent with

observntxons nade bv Dshlberg. (&963) as to thexr @requencies in North

American, Ind!\n populst16ns, exce
less freQuently than expected for

group;. Poczcrmu} variations i

o

pt for Carabelli’ s cusp which occurs

either native - or Amer1can white

-

nclude 8 high incidence of double

.

transverse foramina and other anomalies of the cervical vertebrae.

* »

Three individualsapave sacra with
Tre mo=t frequently observed

the dentition, with caries; absce

six elements.
lesions of the skeletons involved

SSe€s, perlodontal disease, and

malocclusions being relatively common. Isoclated cases of cranial

lesions include: 8 deformed ascen
vones of one ipdividual; and prem
lambdoid sﬁtdres of one juvenile.
left side ég the frontalﬂbone. XP

extensive osteltls of the lower 1

-,
are slight and infrequent. One i

ding mandibular ramus and broken nasal

«

ature fusion of the saglttal and
One female has an osteoma on the

ostc;anially, there is one case of

imb'boneé - Osteoarthritic changes

ndividual has deflnlte indications i}‘

spina bifida while two others show anomalous fusion in the neural arch

of the first sacral element.
L 4
As viously indicated, &an
)2 y , 8
be borne in mind in any evaluatio

) , .
is the restricted nature of the 8

over-riding consideration~which must »
n of the Sharphead pburial collection

ample. The number of individuals is
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\
very;sma11$~ﬂ:kin‘ it difficult to be cértain that metrical features
: : . »

~

and trait frequencies vhich have been'observed are representative of

Alberta Stoney‘lndinna as a ﬁopulatx’oh. The, group is also a reserve

»

assocfhtlon and individuals may be -

Therefore, the sample may no,Lusagrd ;Er--A,

indicates a high mobility ofy

y?sely related geneéxcally-
istorical record
erves (i.g. durlng
hunting trips), and it is poncible thék the sample is further confused
by the inclusion of individuals dko vere not members of Sharphead's
band. The po=513111ty of genetic admlxture elther with Whites or with

other native groups nust also be considered, bué there is ro historical

record to indicate if and to what extent this mQy have occurred.
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UPPER PACIAL INDRX
50.7 50.8 51.5 9.6 53.5 53.2
NASAL INDEX .
51.0 53.8 56.5 52.1 58.9 54,9
ORBITAL INDRX
91.9 8.2 89.5 - 80.9 77.3 78.6

BAXILLO-ALVBOLAR INDEX
122.0 112.3 138.% 118.5 118.6 121.8
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DENTAL NEASURRABETS

SBAXILLA -
.'D I‘ '03 ‘o. 0.‘ 9.7 802 9.3
’-L I‘ 7.7 6.5 7.‘ 1.3 7.0 7.5
A-D 12 7.‘ 10. 7.2 5.‘ 802
‘B-L I2 6.7 6.0 6.0 6.3 5.3 6.8
B-D C 7.9 8.1 8.3 8.2 7.9 7.9
."L C 8.6 807 8.0 8.1 8.0 8.“
5-D P" 1.2 1.. 105 7.9 1.0 7.2
'-L ’.1 10.0 903 9.2 9.6 8.5 ‘0.0 e
a-D ”2 6.5 7.0 7.3 7 ® 7.“
B-1 P2 9.3 9.0 9.2 9 0
A-D 907 9.’ 1‘.0
B- 1 11.0 1.2 9

D 83 848 8.9 9.5 3

-L a3 11 4

10.6 f??o

NANDIBLE

‘a-D I 5.9 5.3 5.7 4.8

B—-1L IV 5.0 5.8 5.4 5.9 6.3
a-D 12 6.0 6.6 6.9 6.8 5.9 6.9
B-L I2 6.2 S. & 5.6 6.0 5.8 6.3
H'D C 1.3 103 7.‘ 8.0 o“ 7.1
B-L C 8.0 6.8 7.9 8.3 éoo 7.7-;
A8-D ’.‘ 6.1 8.0 7.3 7.5 .0 7.6
B-1L PA1 7.9 7.6 7.9 8.0 7.4 8.1
A-D PH2 6.8 7.3 7.4 7.8 T3
B-L P!Z 8.2 8.2 8.6 7.9 8.5 *
a-D 81 10.9 10.2 12.3 12.3 11.5 12.4
B-L M1 10.6 10. 4 1.0, 11.8 11. 8 11.0
B-1L H2 10.8 10.9 10.5 11.0 10.9 10.8

B-1 A3 10.5 9.3 10.3 1.2 10.5



UPPER LINBS

NUARRUS
LENGYE
286.0@ 280.0 330.9
AFTERO-POSTERIOR DIANBTER
15.0 17.0 20.0
BEDIO-LAYBRAL DIANRTER
20.0 20.0 22.0
BAXINON HBAD DIANBYER
42.0 80.0 88,0
PROXINAL BRBADYH
86.0 43.0 49.0
HININGE SEAPR CIRCUAPERBNCE
58.0 63.0 63.0
EPICONDYLAR WIDTH
52.0 $0.0 61.0
RADIUS
LEBCTH
2117.0 228.0 353.0
ANTRERO-POSTERIOR DIANETER
10.0 10.0 10.0
SEDIO-LATERAL DIANEBTRR
12.0 14,0 18.0
HEAD DIANBYTIR
18.0 20.0 ’ 21.0
DISTAL BRBADTH
28.0 28.0 38.0
ULNA
LBEGTH
237.0 237.0 268.0
ANTEBRO-POSTERIOR DIABEYER
10.0 10.0 11.0
BEDIO-LATERAL DIABBTER
12.0 12.0 11.0
PROXINAL BREADYTH
26.0
DISTAL BREADYD
15.0 17.0 21.0
CLAVICLE
LEBGTH
180.0 139.0 186.0

309.0

19.0
20.0
$1.0
/:s.i
59,0
53.0

2643.0
1.0
12.0
19.0
28.0

262.0
11.0
18.0

21.0

136.0

365.0
28.0
22.0
53.0
57.0
70.0
69.0

284.0
15.0
16.0
25.0

38.0

298.0
15.0
21.0
30.0

22.0

171.0

107 -

328.0
23.0
20.0
45.0
48.0
60.0
56.0

240.0
11.0
14.0
20.0

33.0

262.0
12.0
16.0
23.0

18.0

152.0



SCAPULR

BRORPROLOGICAL ADTA
150.0
BORPEOLOGICAL LRNGEN
9.0 " 93.0
BREADTH INFPRASPINOUS POSSA
. 118.0
BREADTH SUPRASPINOUS POSSA
51.0 59.0

VERTEBRAL COLONSN

LUBBAR VERTEBRAR

#1 ANTERRIOR NRIGHT OF CBETRUA

22.0 23.0 . 28,0

¢1 POSTERIOR EBIGHY OF CEEYRUA

23.0 25.0 25.0

$2 AFNTRRIOR HBIGHY OF CENTRUN

24,0 28.0 28.0

¢2 POSTERIOR ARIGHY OF CRETRUA

22.0 26.0 26.0

¢3 AFTERIOR HBIGHT OF CRETRUN

23.0 28,0 25.0

¢3 PGSTERIOR HRIGHT OF CENTRUN

23.0 25.0 25.0

#4 ANTERIOR HEIGHT OF CBNYRUN

23.0 23.0 26.0

¢4 POSTERIOR HEIGHT OF CRETRUN

21.0 28.0 23.0

¢5 AFNTERIOR HRIGHY OF CENTRUN

23.0 28,0 26.0

¢5 POSTERIOR HEIGHT OP CENTROUA
17.0 21.0 21.0
LUBBAR INPIRX

92.2 102. 6 96.0

24.0
23.0
23.0

23.0
23.0
23.0
28.0
23.0
26.0
20.0
93.3

184.0

182.0
63.0

S,

27.0
29.0

27.0

£;>0
30.0
9.0
29.0
27.0
30.0
27.0

98. 6

108

28.0

25.0

27.0
27.0
27.0
27.0
26.0
29.0

23.0



SACRUE AND PBLVIS
ANTBRIOR SACRAL LBNGTS

117.0 117.0 126.0
ANTERRIOR SACRAL BREADTE
101.0 103.0 100.0 123.0
SACRAL INDEX ’
INDORIBATE BRIGHT
197.0 L 198.0 193.0 228,0
PUBIS LENGTH
9.0 71.0 91.0
ISCHION LEFGTH
72.0 7..0 . 71.0 9..0
ISCRIO-PUBIC INDBIX
95.8 96.0 9.8
ANGLB OF SCIATIC »OYCH
80.0 87.0 70.0 60.0 58.0
LOWER LINBS
FEROR
BAXIINUS LEEGTH
409.0 833.0 470.0 882.0 509.0
BICONDYLAR LBEGTH
407.0 827.0 868.0 880.0 501.0
ABTERO-POSTERIOR LCIABETER
26.0 - 29.0 26,0 29.0 38.0
BEDIO-LATERAL DIARETER
24,0 28,0 24,0 23.0 30.0
SUBTROCHANTERIC ARTERO-POSTERIOR DIANETYER
25.0 28.0 28.0 32.0 38.0
SUBTROCHABTERIC NEDIO-LATERAL DIABNBYER
32.0 32.0 35.0 26.0 31.0
SAIINUN HEAD DIANERTER
83.0 81.0 87.0 48,0 53.0
BPICONDYLAR GIDTH
75.0 75.0 88.0 78.0 9%.0
PLATYNERIC INDBX
78. 1 87.5 80.0 123.1 109.7

109

198.0
69.0
78.0
93.2

58.0

854.0
448.0
30.0
28.0
31.0
26.0
48,0
80.0

119.2
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TIBIA
SAXINGE LBNETR
307.0 327.9 - 327.0 388.0 320.0,
ABTRRO-POSTEAIOR DIANBYER '
a7r.¢ 26.0 27.0 29.0
SBDIO~LATEAAL DIAREYER
' 3.9 2.0 28,0 22.0
ANTERO-POSTERIOR RUTRIBSY FORARSE DIASEYER
3.0 - 31.0 33.0 31.0
BBDIO~-LATERAL BUTRIRNT PFORAEER DIAREYER
23.0 23.0 23.0 26,0
PROXINAL DIANBYER .
, 9.0 70.0 73.0 68e0 69.0
DISTAL DIANSTER .
3.0 88.0 86,0 88.0
PLATICEREIC IBDERX s :
76.7 80.7 70.0 77.4
FIBOLA
BAXINON LRNGTE
367.0 316.0 323.0 320.0
TALOS —
HAXIIAUN LEREGYN .
58.5 808.5 52.5 50.0
BAXINOA 9IDTE
2.5 39.0 82.0 42,0
BODY ERIGHET .
32.5 29.0 29.5 30.5 30.0
TROCHLBAR RIDTH
8.0 29.5 31.0 30.0 30.0
TROCHLEAR LENGT?H
32.5 31.0 31.0 30.0 31.0
CALCANRUS
SAXINUR LBNGTH
72.5 7’.5 71.0 67‘0 68.5
BODY HRIGE? ’
83.90 39%.0 5.0 83.5 40.0
LOAD ARR LENGTE
9.0 86.0 86,5 87.0 86.0

LOAD ARE NIDTH
3’.5 .0.5 .6.0 39.5 “1.0

P it



APPEEbZZ 11
ssTRICS
VALUES P02 PEEALES APPBAR Iy 333 PIas? LIBS POLLOWING

TII'CIIIIC?II TITLE; VALURS poR sALES APPBAR 1IN THEB §3COND
LIBB.

-

asas  s.D. s.8. §AZ. sIn. .

cRaBIma. ]
. . \
SAXISUB CRABIAL LBNGTH
100.0 8.8  3.» 193.0 170.0 6
GLABELLAR PROTRUSION ~
5.2 1.7 0.7 8.0 3.0 6
5.8 1.9 0.8 9.0 8.0 6
BEAXINON CRABIAL BRBADTS O
138,59 8.1 1.7 10.¢ 128.0 6
130.0 2.3 1.0 143.0 136.0 6
AAXINUN PRONTAL BRBADYTE - _
103.7 3.8 1.8 108.0 100.0
109.2 Te3 3.0 129.0 101.0
HIBINUN PRONTAL BREADTHN
8.8 A1 1.7 98.0 83.0 6
92.3 2.3 - 1.0 96.0 90.0 [
BASION-BREGHEA ,
129.0 5.7 2.3 138.0 128.0 6
- 129.9 7.9 3.1 136.0 118.0 6
BASION-NASION /
101.5 8.3 . 1.8 107.0 98,0 6
9.0 6.9 2.8 111.0 93.0 6
BASICH-PROSTNION :
: 99.5 %) 1.7 108.0 98.0Q 6
,7.5 ..2 ‘.1 10..0 92.0 6
OPISTEION-PORBEEAD DISTANCE
- 15047 7.9 3.2 160.0 137.0 6
HASTOID LENOYS
2.7 ‘ 1‘7 0.7 29.0 258.0 6
27.. ..7 19 3..0 21.0 6
BIAURICULAR BRBADTH -
122.3 81 1.7 129.0 118.90 6
125.7 Se 8 2.2 133.0 119.0 6
BASION-PORION
10.8 3.2 1.3 14.0 6.0 6
y 1Ma5 6.3 2.6 21.0 3.0 6



PORICH-BASZ08
9.3 8.0 e
2.0 8.0 2.1
PORION-PROSTEIO0N
.2 (N ) .0
.9 sS.0 3.)

PORICH-SUBBAS AL
8.3 3.1 1.3
7.3 7.9 Je0

BIPORIAL ARC
297.3 8.0 )
30e.3 6.8 2.6
GPPER CRABIAL PFACIAL BBISEY?
.7 . 8.8 1.9

7‘.. ,.‘ ‘..
BISIGONATIC B2 B
133.8 8.) 1.7
137.%) 3.8 1.9
BASAL NRIGEH?
0.7 3.3 1.3
30.0 8.0 1.6
SAXINON NASAL BRBADTE
26.0 1 2%} 0.7
25.2 1.% 0.7
ORBITAL EBIGET
3.2 i 2 )
' 33.9% ~0.0 0.3
ORBITAL BREADTE
3.7 1.6 0.7
8.2 2.9 .3
BIORBITAL BREADTE
7.7 3.7 1.5
9.7 3.9 V.6
BIDACRIONIC BRBADYE
22.0 °.’ o..
20.6 .1 0.5
BAXILLO-ALVBOLAR LEEEOTE
5.0 2.1 . 0.9
3.0 8.2 1.7
HAXILLO-ALVEOLAR SIDTS
' 62.9% 1.6 0.7
‘502 ,o‘ -\‘.2
BIBAXILLARY BRBADTE
9.5 3.8 1.4
100.0 8.1 1.7
BIFROVTAL DISTANCE
9.7 S.0 2.0
97.0 3.9 1.7
TYGOBAIILLARY SUBTENESE
28,0 LS ) 0.4
33.5 8.1 1.7

106.0
102.0

100.0
109.0

3.0
100.0

307.¢
310.0

77.0
76.0

"wi.0
182.0

32.9
98,0

28.0
27.0

39.0
38,0

42.0
88.0

102.0
108.0

23.0
22.0

57.0
59.0

65.0
70.0

103.0
108.0

102.0
102.0

25.0
30.0

5.0
9.0

0.0
7.0

308.0
393.0

3.0
7.0

129.0
133.0

8.0
83.0

a8. 0
23.0

32.0
32.0

38.0
37.0

92.0
98.0

21.0
19.0

$1.0
88.0

61.0
61.0

9.0
9.0

9.0
93.0

22.0
19.0

]
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. . \
_ANTERIOR HNASSETIR LEEGTH N
- 380 3.2 1.3 83,0 35.0 6
38.0 1.3 - 0.5 39.0 36.0 , 6
DACRYON SUBTEBSE )
” L FE- 1.8 0.7 11.0 7.0 6
s 9.8 2.3 1.0 12.0 /R0 5
BASION SUBTRESE i -
182 2.4 1.0 20,0 .0 6
1 18.8. ~ 3.4 1.5 23.0 16.0 5
BI'CONDYLAR WIDTE _
115.9 8.3 3.8 128.0 101.0 6
118.0 7.9 3.5 126.5 108.0 5
BIGONIAL W8IDTH
97.6 3.1 1.3 100.5 93.0 6
103. 9 1.8 5.3 120.0 92.0 5
FORANEN NEBNTALIA annnnr& ‘
87.19 11 0.5 49.0 46.0 6
* 87.0 3.0 1.2 51.0 83.5 6
BINIBUN RARGUS BREADTH
\.31.’ ! 2.0 1.1 '0.0 3205 6
3.9 1.2 0.5 38.5 35.5 6
RABOS HEBIGE? :
61.8 2.6 1.1 68,0 57.0 6
, 61.2 6.1 2.5 71.5 55.5 6
SYNPHYSEAL EEIGHY
32.8 1.6 0.7 34.5 30.5 6
3.2 2.3 0.9 37.0 31.5 6
BANDIBULAR LEBGTH
8s.2 8.8 1.8 90.0 77.0 6
81.5 8.1 1.7 86.5 77.0 6
BABNDIBULAR ABGLE '
118.5 7.1 2.9 127.0 109.0 6
121.2 8.7 1.9 129.0 116.0 6
CRANIAL INDRX
76.9 3.7 1.5 81.2 70.5 6
7.8 1.5 0.6 77.7 73.3 6
LENGTH-EEIGHT INDEX
1.7 2.6 1.1 75.4% 67.9 6
72.0 3.2 1.3 76.7 66.3 6
BREADYH-HEIGAT INDEX .
95.9 2.3 0.9 97.0 91.9 6
93.8 61 2.5 100.0 82.5 6
UPPER PACIAL INDEIX
S$1.3 3.6 1.5 57.8 48.8 6
51.5 1.4 0.6 53.5 49.6 6
NASAL INDEX Y
S3.8 1.8 0.7 56.5 51.0 6
50.6 8.8 1.9 56.2 43.8 6
"ORBITAL INDERX
86.1 8.7 1.9 95.1 81.0 6
83.7 Se & 2.2 91.9 77.3 6
BAXILLO-ALVEOLAR INDEX~
113.7 3.8 1.6 119.6 107.0 6
121.3 6.7 2.7 138.8 112.3 6
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DEBTAL BEASURIEENTS

MAXILLA
i-D I‘ a.' 0.5 0.2 ,.. a.o 6
8.7 , 0.6 0.3 9.7 8.2 6
B-L I1 _’6-’ 00, 0.2 102 6.3 8
el 0.0 0.2 7.7 6.5 6
H-D I2 1.. 006 003 0.2 6.8 S
71 0.9 0.4 8.2 5.8 5
B-L g 6.' 00. 0.2 ‘09 6.0 ]
6.2 0.5 0.2 6.8 5.3 3
ﬂ-D C ‘.. ‘o‘ 0.2 6.9 6o° S
8.0 3.2 0.1 8.3 7.9 6
B-L C 8.0 0.5 0.2 8.6 7.5 5
8.3 0.3 0.1 8.7 8.0 6 .
.-D P!‘ 6.1 O.Q 002 7.0 6.2 5
) 0.3 0.1 7.9 7.0 6
B-L PA1 9.0 005 0.2 ’os 8.8 5
9.4 0.6 0.2 10.0 8.5 6
A-D "2 6.8 0.5 0.2 ° 1.3 6.1 6
. 1.2 0.4 0.2 7.8 6.5 6
B-L PE2 8.9 0.5 0.2 9.5 8.4 5
9.4 0.5 0.2 10.0 8.8 6
E-D M 10.4 0.6 0.3 11.1 9.7 5
10.9 0.5 0.2 1.4 10.3 6
B-L ®1 115 0.3 0.1 11.8 11.2- 5
1.9 0.6 0.3 12.9 10.9 6
B-D N2 10.2 0.3 0.1 10.5 9.9 5
10.2 0.5 0.2 11.0 9.7 6
B-L N2 11.3 0.4 0.2 11.7 10.7 5
11.1 1.2 0.5 12.1 8.9 6
A-D .3 803 0.3 0.1 8.1 7.9 6
9.8 1.1 0.4 1.3 8. 4 6
B-L A3 10.2 0.9 0.8 11.0 8.6 6
‘102 0.5 0.2 12.0 10.6 6
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UPPBR LINDS ‘ .
HUMEBRUS
LENGTH
308.0 9.0 3.7 316.0 298.0 6
315.7 31.3 12.8 365.0 280.0 6
ANTERO-POSTERIOR DIAMEYER
19.2 2.2 0.9 21.0 15.0 6
. 19.7 3.8 1.8 28,0 15.0 6
NEDIO-LATERAL DIANETEER
19.5 1.9 0.8 22.0 17.0 6
2047 1.0 0.8 22.0 20,0 6
MAXINUA HEAD DIAAETER
02.3 1.9 0.8 85.0 80.0 6
a2 8.7 1.9 53.0 . 40.0 6
PROXINAL BREADTE
0.7 2.3 f.0 50.0 8.0 6
48.0 8.9 2.0 57.0 83,0 6
BININUS SEAPY CIRCUNPRRENCE
59.2 " 2.9 ‘02 6.00 ’ 5500 6
62.2 .. 1.8 70.0 58.0 6
EPICONDYLAR NIDTH ~ _
55.0 0.9 0.8 56.0 54.0 6
56.8 7.1 2.9 69.0 50. 0 6
RADIOS
LENGTH
227.8 8.2 1.7 233.0 223.0 6
283.5 23.8 9.7 288.0 217.0 6
ABTERO-POSTERIOR DIANETER
T 11.0 0.9 0.4 12.0 10.0 6
1.2 1.9 0.8 15.0 10.0 6
HEDIO-LATERAL DIANBYER
13.7 1.2 v.5 15.0 12.0 6
13.7 1.5 0.6 16.0 12.0 6
HEAD DIANRETER
19.8 1.7 0.5 21.0 18.0 6
20.5 2.8 1.0 25.0 18.0 6
DISTAL BREADYH
31.2 1.3 0.6 32.0 29.0
31.5 8.2 1.7 38.0 28.0
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uLEA
LENGTS ,
2%0.2 8.9 2.0 256.0 283,0 6
260.7 22.7 9.3 298.0 237.0 6
ANTERO-POSTERIOR DIANBTER
1.7 1.0 0.4 13.0 10.0 6
1M.5 1.9 0.8 15.0 10.0 6
AEDIO-LATERAL DIANETER .
18.3 1.6 0.7 15.0 11.0 6
18.3 3.7 1.5 21.0 1.0 6
PROXINAL BREADTE
22.7 1.6 0.7 25.0 21.0 6
25.0 3.9 2.0 30,0  21.0 . &
DISTAL BREADYH
19.0 8. S 1.8 28.0 16.0 6
18.6 2.9 1.3 22.0 15.0 S
CLAVICLE
LENGTH
100.8 8.4 3.4 151.0 127.0 6
187.3 12.9 5.3 171.0 136.0 6
SCAPULA
NORPHOLOGICAL BREADTH
186.6 8.6 2.1 152.0 1820 5
16603 1100 9.8 18.'0 ‘50.0 3 .
MORPHOLOGICAL LEBNGYE . ’
98.3 7.0 2.9 102.0 85.0 6
t 94.0 1.8 1.0 95.0 93.0 2
BREADTH INPRASPINOUS POSSA
118.0 5.8 2.8 123.0 110.0 5
. 130.0 17.0 12.0 182.0 118.0 2
ADTHE SUPRASPINOUS POSSA
5.7 2.3 $5.0 40.0 6
1.8 63.0 57.0 3



VERTEBRAL CoLOEaN ‘ '
LUSSAR VERTRIRAR
41 ANTERIOR ERIGET OF CEETROR

23.2 1.9 0.6

a8.0 1.9 0.8
¢1 POSTERIOR EEIGET OF CRETRUA

25.7 1.9 0.6

25.9 2.% 1.0
#2 ABNTERIOR RRIGET OF CRETRUN

8.5 1.3 0.6
#2 POSTERIOR ERIGNT OF CRNTRUB
26.9 1.0 0.4
25.9 1.1
63 ABPERIOR _EBIS cEsTRON
. ™ 1.2 0.5
25.3 2.7 1o 1
63 POSTBRYOR BEIGNT OF CENTRUM
: 26.3 2.0 0.4
25.3 2.3 1.0
ANPERIOR HRBIGHT OF CENYRUM
26.7 1.2 0.5
25.3 2.8 1.0
POSTERIOR BBIGET OF CENTRUN
26.2 1.3 0.5
28.0 2.2 0.9
¢5 ANTERIOR RBIGHT OF CRETRUA
27.8 1.5 0.6
26.3 2.7 L W |
#5 POSTERIOR HRIGET OF CENTRSN
. 23.7 1.8 0.7
21.5 3.3 1.8
LUBBAR INDEX ‘ :
99.7 3.9 1.6
96.5 5.7 2.5

31.0
22.0

28,0
23.0

23.0
23.0

25.0
22.0

23.0
23.0

25.90
23.0

25.0
23.0

28,0
2.0

26.0
23.0

22.0
17.0

96.2
92.2

U o o O (- - ) O OO o0 OO OO OO O UVo
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SACRDE AWD PELVIS
ANTERIOR SACRAL LENGTH

126.9 7.8

120.0 8.2

ANTERIOR SACRAL BREADTR
: 121.3 3.9
107.2 9.5

SACRAL INDBX

105. 4 10.1

111.0 6.2
INDORIFNATE NRIGET
195.7 5.4

202.0 12.5
PUBIS LEEGTE

82.8 3.7

7.0 10.8
ISCEIUA LERNGTH

17.0 8.0

79.8 8.7
ISCERIO-PUBIC INDEX

108. 6 3.9

95.4 1.4
ANGLE OF SCIATIC mOTCH

82.5 6.8

66.8 1.9

& - » W
[} [ I o @

Wa Ve N e
s 0 o 0 LI ) [ I ]

RO «wN 0o N 00N OO VO VW

sN (-
.

136.0
126.0

126.0
123.0

98.4
117.0

205.0

228,00

89.0
91.0

81.0
98.0

'b{fgifa

93.0
80.0

117.0
117.90

115.0

100.0
113.3

102.»

189.0
193.0

78.0
69.0

71.0
72.0

101.2
93.2

75.0
56.0
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LOVUER LINBS : '
: |
PREOR *
SAXINUN LEBGTH .
8424.0 7.1 3.6 6033.0 816.0 8
52.8 38.3 18.0 $09.0 809.0 6
BICONDYLAR LENGTH
817.2 Tat v 346 827.0 410.0 8
ans.5 32.8 13.% 501.0 807.0 6
ANTERO-POSTERIOR DIANBTER
. 27.8 1.1 0.5 29.0 26.0 'S
29.0 3.0 1.2 38.0 26.0 6
HEDIO-LATERRAL DIAAETER .
. 26.0 1.3 0.6 +26.0 23.0 5
26,0 2.6 1.0 30.0 23.0 6
SUPTROCHANTRRIC ABTERO-POSTERIOR DIANETER
29.0 2.7 1.2 33.0 26.0 5
29.7 3.3 1.3 38.0 25,0 6
S UBTROC) RIC NBEDIO-LATERAL DIANETER
.8 1.5 0.7 31.0 27.0 5
3 3.6 1.5 35.0 26.0 6
naxXInbs )IANERTEDR .
8 1.5 0.7 86.0 03.0 5
: . | 8.2 1.7 53.0 81.0 6
EPICOBDYLAR WIDTH .
75.5 2.6 1.3 78.0 72.0 4
81.5 7.0 3.0 93.0 75.0 6
PLATYNERIC INDBX
99.1 10.5 8.7 1111 86.7 5
99.6 18. 8 7.5 123.1 80.0 6



TIBIA
BAXIBUR LiNGTR
. 3.6 11.8 5.3 348.0
33%3.0 31.08 12.8 803.0
ANTERO-POSTRRIOR DIANEYER
27.2 1.3 0.6 29.0
28.2 2.3 0.9 3t.0
SEDIO-LATERAL DIANERTRR
2.9 1.3 0.6 20,0
22.2 3.8 1.4 29.0
ANTERO-POSTERIOR NUTRIRNET PORANED DIARETED
3.2 1.3 0.6 33.0
35.0 8.0 1.6 82.0
HEDIO-LATERAL NUYRIREY PORANEN DIANETRR
23.0 1.0 0.9 25.0
25.2 2.5 1.0 30.0
PROXINAL DIABRYER ’
69.2 0.8 0.4 70.0
76.0 7.1 3.2 86.0
DISTAL DIANBYRR
88.0 1.6 0.8 50.0
50.0 5.5 2.4 59.0
PLATYCNEAIC INDEX .
76.2 3.9 2.0 80.7
72.1 3.3 1.2 77.4
FPIBULA
BAXINON LBNGTH
328.5 10.1 5.0 339.0
368.0 33,5 19.3 802.0

328.0
312.0

26.0
25.0

21,0
20.0

30.0
31.0

23.0
23.0

68.0
69.0

86.0
845.0

70.0
67.6

316.0
335.0
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TALUS
HAXINOE LENGTR

51.0 2.5 1.1 Se. S 88.5 s

$3.3 a8 1.8 60.5 49.0 6
SAXINUS SID®H '

8.1 1.5 0.7 82,5 39.0 s

02.9 80 1.6 89.5S 38.5 6
BODY BRIGH?

30.3 1.4 0.6 32.5 29.0 5

31.8 2.8 1.2 36.0 28.5 6
TROCHLEAR ¥IDTR

30.9 1.8 0.8 38,0 29.5 5

31.9 2.6 1.0 36.5 29.0 6
TROCHLEAR LRNGTR ~ _

31.1 0.9 0.4 32.5 30.0 S .

33.6 a.s 1.8 80.5 29.0 6
CALCANEUS
BAXINON LENGTH

70.1 2.3 1.0 72.5 67.0 5

75.6 6.6 2.7 86.0 69.0 6
BODY HERIGHT

82.1 2.5 1.1 45.0 39.0 5

8.5 5.7 2.3 $1.5 38.5 6
LOAD ARN LBNGYH

86.9 1e 2 0.6 89.0 46.0 5

%8.9 8.3 1.7 55.0 an.s 6
LOAD ARM WIDTE

81.3 2.7 1.2 86.0 39.5 5

84.3 3.6 1.5 88.5 39.0 6



INDIVIDUALS

Ossicle at Lambd
Cssinle at Aster
tarietal Foramen

Mastold Foramen
Abser-

Martoi1d Foramer,
Excutura.
tout le ZTondvliar

g et

trecondviar

Yavata

2 Al P04

toorerior Condyl

Tanal Absent

Foramen _val:
Incomplete

rterygoid-sypincu
Eridge

Accesscry Lesser
Palatine Foramen
/
Zygomatico-facia
Foramen Atsent

Supraorbital
Foramen Complete

Accessory Infra-
orbital Foramen

/

ATPENDIX TI11

"TSCCNTINUOUS CRANIAL TRAITS
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1
1
i
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|
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- + = + F + R + 1%
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Considerable variation, see text
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INDIVIDUALS 1 4L 7 8 10 18 19 21 2L 25 26 27
3
Frontal Nctch or
Foramen tresent - + + <+ + - - - oL - - K
Foramer I
F.zchre - = e = - + - - - - + +

Doubtle Anterior ,
Condylar Canal - - !l R - o - - - - - -

Excutyrel Anterior

Fthmoid Foramen - + 4+ 0+ - P - - + - - +
Sviohycid Fridaze - 4+ -+ - - + 7 - - - +
- Atser:

+ Present both sides

[ R S R

rartial expression oY trait



DISCONTINUOUS CRANIAL TRAITS

JUVENILES

n
(@)
no
n
r
w

INDIVIDUALS 2 3 5 6 92 9B 12 13 1%

Ossicle at Lambda -+ - - - X - - - + - -
Ossicle at Asterion - + - - - x - . - - - R
Parietal Foramen - R R ®o + + + - R - k -

Mastoid Foramen : -
Absent - -+ o+ - X -y - - - + -

Mastoid Foramen
Exsutural + - - o -

Double Condylar Trait not observg
Facet © of the individuf

. .
ole-guﬁito the young

Precondylar
Tutercle - - - - -

Fosterior Condylar
Canal Absent - - - = 24

Foramen Ovale
Incomplete - - - 4+ - Y - - - - - +

Foramen Spinosum
Open - L - - - X L - i’ L - -

-
ol

Pterygoid-spinous - h
Bridge P - P 1 - X X R L - - I

Accessory Lesser
Palatine Foramen - - L - L + - - - - - R

Zygomatico-facial
Foramen Absent R + -~ - L X + - R - - -

Supraorbital
Foramen Complete Considerable variation, see text for discussion

Accessory Infpa- )
orbital Foramen - - - - - - - - - R -
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INDIVIDUALS

Frontal Notch \
of Fordmen Fresent

Foramen of
Huschke

Double Anterior
Condylar Canal

Exsutural Anterior
Ethmoid Foramen

My lopiegid Bridge
A

-
|

.\ .
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\

2 3 5 6 9A 9B 12 13 17 20 22 23
/ )

L

- ¢ - - + R

Trait not observable

of the individuals.

4

- - + R - + .

due to the young ages
\‘r.

J
)

- - 4+ - - - X - -
L ]
+ - L - <+ X - L ¢+ <+ =+ L
'v)
- Absent

+ Present both sides

®  Right

-+

Left

side only

side cnly

t Fartial expression of trait

X Unable tc make observations
because of damage to the
cranium.

~



PLATE 1. Variation in Male Crania.

A and B: ‘Frontal and lateral views of
Individual 21.

C and D: Frontal and lateral views of
Individual 8.

t
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PLATE 2. Variation in Female Crania.

A and B: Frontal and lateral views of
Individual 10.

C and D: Frontal and lateral views of
Individual 25.
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. PLATE L. Juvenile 9B: Premature suture closure.
A. Vertical view

B. Occipital view
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PLATE S. Individusl 3: Os Incae.

PLATE 6. Individual 21: Supra-orbital bone structure.



PLATE 7. Dental Vﬁriations

A.

Individual 7: Unusual chipping of distal
edges of the first and second mandibular
molars. An abscess of the first molar is
also apparent.

Individual 12: Winged incisors are in the
process of erupting. There is a five-
cusped upper left first molar.

Individual 8: Retention of the mandibular
second deciduous molars.

Individual 21: Crowding of the anterior
dentition is apparent. The first molars
have been worn to the extent that large,
smooth pits have formed.
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PLATE 8. 1Individual 8: Anomalous pitting of clavicles.

PLATE 9. Individual 26: Anomalous pitting of the humerus.



PLATE 10.

Six-Segmented Sacra

A.

99

Individual 18:

Incomplete fusion of the twe

halves of the neural arch of S-1.

Individual 25:

Individual 10:

Srina bifida.

Incomplete fusion of ©-1.
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PLATE 11.

Individual 25: Periosteitis of the distal

portion of the femur and the proximal portion
of the tibia.

.
]
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