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A me'=ical analysis of 8,300 to 10.0C0 year old human skeiesal remains from North America substantates that
their closes: affinities are with Asian populations. Earlier (Paleoindian and Early Archaic) North American

skeletal samples are distinguished by their relatively |

ong and narrow crania and small, narrow faces. Later

populations tended to be more brachycranic and exhibited larger, broader faces. Where Paleoindian spec-
mens differed from modem northemn Asians, they tended to structurally resemble southern Asian and
European populations. These assessments generally support the inference that populations entered the
Americas from northern Asia, but before the cranial features of modern northern Asians and Native
Americans were fully deveioped. Based on the data examined, no date can be specified for time of entrance of
the first populations, but the lack of any archaic Homo sapiens features supports the contention that entrance
into the Americas was a relatively recent event. The number of founding populations cannot be established on

the basis of these metric data.

Currently, few biological anthropologists wishing to
reconstruct the origins and evoiution of American
populations rely o the oldest skeletal remains recovered
from the Americas. Rather, they have turned to the
comparative analyses of Late Holocene or extant Ameri-
can Indian, Asian, and other world populations, rypically
relying on biological data other than osteometrics.
As examples of this approach, Tumer (1971, 1983ab,
1985a,b, 1986a,b, 1987} has compared relatively recent

world populations on the basis of discrete characters of
the dentition; Brace and colleagues (Brace and Nagai
1982; Brace et al. 1984; Brace and Hunt 1990; have
compared Asian populaticns on the basis of linear
dimensions of the face; and Ossenberg (1969, 1574,
1976, 1577, 1986) has com pared Asians and American
Indians on the basis of discrete traits of the skel-
eton. With the exception of Turner (1983b) and Tumer
and Bird (1981), these researchers have compared
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on the comparative analyses of recent pcpuiaions. Most
sigrufcant is the meager ancd fragmernted nature of the
skeletal remains of the early populations Thereare fewer
thar 50 North Amenican sites that contain human skejetal
remairs oider than 5,00C vears 8.7, and protably no
more than 25 of these sites ate older thar 8 J0C B.P. (Table
1). More frusiTating is the fact that the earliest sites are
represeried Sy one or two very wcomplete and frag-
mented skeietons. Orly five of the Paiecindians are repre-
sented by crania free of distcrtion and complete encugh
for a detailed osteometric analysis.

This reiiance on comparative analyses of recent popu-
lations, however, dictates that fwo assumptions be ac-
cepted. The Hrstis that Urtie or nc evoiuzanary change
has sczurred in the pepulaticns duning the past 10,000
years. Urfortunately, if all descendent populations have
alterec the ancesiTal condifion, then none can be used as
a vaiid mode! of the ancestor. The second assumption is
that gere Jow between populasans has not occurred. If
ary gere fow did oceur, then the relanve dissimilarines

between the populations are no lergerscieiv a reflectcn
of how long age these groups separated Tom feir come
mon ancestor. Because these assumypticns may no! al-
ways be correct, it is necessary to venfy them against the
fossil record. Steele and Powell {1562}, and Neves and
Pucciarelli {1985, 1991) have evaluated the evoiutiorarny
history of the American popuiatiors based upen the fosst.
record, and fourd the earlier populations tc differ suc-
rurally from more recent indigerous populaZons of the
Americas. The present study is an eiaboration of Steele
and Powell's (1962} study, comparing the craniofacial
structure of the eariiest recovered North Amerncan and
Northemn Asian samples with more recent sampies from
Eurasia and the Pacific rim region.

MATERIALS AND METHODS

The emphasis in this paper is a merphometticevaivation
of the craniofacial dimensions of the earlest human re-
mains recovered Som Nerth America. Skeletal remains
from .16 sites are currently considered by us t¢ be
verifiably the oldest North American remains Steeieand

Tabie 1. Protable and Affirmed Paleoindian Specimens in North America. {Those above the line used in this study.]

LOCALTY N REMAINS DATES (YRB?P}
Whitewater Draw, AZ (1) 2 skeletons 8,000-10.0CC
Gerdon Creek. CO (2 i skeleton 9,700 = 250
Brewns Vailey, MN (3) i skeleton 8.700=110
Peiican Rapids, MN 4} 1 skeleton —

Sauk Valley, MN 2 1 skeleton —
Wilson-Leorard, TX (5] 1 skeleton 5,0600-11.202
Herrn Shelter, TX (7 2 skeletons 9,060C~10.0C0
Shifung Sands, TX (8} 1 T fragments -
Arlirgton Springs, CA (9) 12 femora 10,000 = 3iC
La Brea, CA (10) 1 skeleton 9,000 = 80
Mosdn, CA (11) 1 fragments 10,000-11,000
Marmes, WA (12) 3 C fragments 10,000-11,000
Fishbone Cave, NV (13) 1 PC fragments 10,900-11,200
Anzick (Wiisal), MT (14) 2 C fragments 8,620-10,500
Vero Beach, FL (135) 1 C fragments -

Warm Mineral Springs, FL (16) 1 PC fragments 10,260 = 190
C = cranial, PC = post cranial, T = tooth.

{1) Waters 1986 {5} Orr 1962

{2) Breternitz et 2l. 1971 {10) Berger 1975, Kroeber 1962

(3) Jenks 1937 (11) Kaufman 1980, Taylor et al. 1985

{4) Jenks 1536 {12) Fryxellet al. 1968

(5) Jenks arnd Wilford 1938

(6) Steele 1989; Weir 1985

(7) Young 1986, 1988

(8) Owsley, personal cermmunication

(13) Orr 1956, 1974
(14) Taylor 1969; Stafford et al. 1987
(15) Stewart 1946
{16) Clausen et al. 1975.
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Dawell, 1967, ard are identified as Paleoindians (Tabie
1 Following a vaniety of scholars {Roberts 194C; Steeie

and Powell 1992; Young 1583, 1984, 1988, Young et ak:

1987 we are using the term “Palenindian” to refer to the
oldes! kmowm inhabitants of the Americas, rather than
using tre term to refer to a distinct subsistence economy
based ¢t huntig now-extinct megafauna (Grion 1975
Shafer 1977, Suhm et al. 1554).

Because the sites are so widely scattered within North
Ame=ica, and because the associated artifacts at some
sites indicate different subsistence patterns, we do not
presume that these individuals represent a single
lifesryle. As examples, Hom Shelter (Redcer 1585} and
Whitewater Draw (Sayles and Antevs 1541 Sayles 1983;
Warers 1985, 1986) are associated with a generalized
Funnng and gathering mode of subsistence, and Anzick
(Tavlor 1569) and Stufting Sands (Daniel 5. Amick, per-
sorz! camumunication), appear to have been associated
with tig-game hunting economues. Similarlv, we realize
tha! these samples 2o not representa singlelocal breeding
populanon. Infacy, the aralyzed matenal has beenrecov-
ered from localities as disparate as the Amenican South-
west and the upper Midwest. In spite of the geographical
dist=bution of the sample, the combined Palescindian
sarmple which weare using has arange of variation ferthe
incividual measurements that does not difer signifi-
canl. “rom the ranges presentin iarger and more recent
comparative samples. Therefore, we beiieve that this
assemblage of late Pleistocene/ early Holocene human
rema.-s Tabie 1) is callectively the best representadon of
the eariiest Americans currently availabie.

We have rot inciuded skelewal remains more recent
thar, 8,30C years B.P. in our Palecindian sample, follow-
ing Steele and Powell (1992}, Young {1986, 1988), and
Young etal. (1987). This date coindides with the last of the
Great Plains fluted-point traditions and their derivatives,
such as Firstview, Cody, Eden and Scottsbluff (Jennings
1683), but is more recent than the 10,000 B.P. date as-
signec for the Early Archaic eastof the Mississippi (Fagan
1991; Jennings 1983). This overlap in time between the
sites which we have identified as Paleoindian and eastern
samples which have been identified as Archaic reflects
the confusion created by using these terms to indicate
either antiquity or adaptation type. Italsoisa reflection of
the different times in various regions of the Americas
when the megafauna became extinct or lost their signifi-
cance as a resource base for humans.

The sample in Table 1 includes skeletal remains of 21
individuals from 16 sites. Remains from the first eight
sites are the most securely dated, and represent the
sample used in the morphometric analysis. This portion
of the sample alsc represents the primary evidence used
in the subjective assessment of the sample, although in
some instances (as indicated in the discussion) the other
specimens were also considered. In addition to the re-
mains in Table 1 there are other sites which may uld-
mately prove to be of great antiquity, but for the present
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the age of these sites is NSt secure. For exampie e
Midiand specmen (Wender! et al 1832, Werderf and
Krieger 1933 wasnot imcludes pecavse of thewiderange
of dates which have been proposed for it ever though i
ail protability it is mid-Holocene or even older in age
Similarly, the Borner Springs spenimens were excluded
because this channe! bar assemblage, which includes
mireraized remains, is currently undergeing evaiuaten
Dort and Martin 1988; Steele et 21 1991) Other speci-
mens, previcusily considered o be of great anucuity,
have been excluded because more recen! assessments
have failed to substantate their antiquity (Cotter 1997,
Taylor et al. 19833

Wwe conducted both a subjective assessment of the
skeletal remains and me'mc analvses. The subjective
analvsis focuses on mying to determine if anv characters
indueative of an affimaty with Old World Archaic Home
sapiens Of Homo rectus are present in the Paleoindian
assemblage. The metric anaiyses compiement the subec-
tive aralysis and focus on 2 more detailed comparison of
the Palecindians with 33 male anc 3i fermale late-Fcle-
cene human populaZons from Nerth Ameriza, nerthern
Asia the southern Pacific and Auszalha, and Europe
Additonally, the Palecindians were cempared with the
lase Pleistocene/early Holocene materia. from the lomon

uiture of Japan, the Minatogawa site on Okinawa island,
and thesiteof UpperCavein Chira.Thenames, localnes.
anc antiguity thesites as wellas the pubiished sourzes fot
the measurements used aze presented in Tabie 2.

We used craniometric data to more objecnvely deter-
mire the relatonship between Paleoindians and more
recent human populations from Europe, Asia, and the
Americas. Memic data offer the advantage of being easily
standardized, relatively objective, and easy to ana'yze. In
addison, metric data have been collected for virrually
every living population and for many prehistoric groups.
Cranial dimensions were recorded for each individual in
the Palesindian sampie following the techniques de-
scribed in Howells (1973). These data are presemed .
Table 3. Because of the fragmentary nature of the
Palecindian crania, only a limited number of cranial anc
facial dimensions were available for morphometric
analysis. The dimensions used in this study inciuded
maximum cranial length (GOL), maxirnum cranial
breadth (XCB), upper facial height (NPH), bizygomatc
diameter (ZYB), nasal height (NLH), nasal bread:h
{N'LB), orbital height (OBH), and orbital breadth (OBB.
Falk and Corruccini (1952) found that five of these eight
~traditional” dimensions were more useful in discrimu-
nating between modem human populations than less
traditional basicranial and nonlinear measurements of
the skull. In order to compare the Palecindian cranial
dimensions to those of modern human populations, we
compiled the means for the eight cranial dimensicns from
published sources {Tables 4 and 3). These data form the
basis of all univariate and multivanate analyses pre-
sented here.
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Minatogawa
Ostak
Upper Cave

Naka City, Okinawa
Little Db River. C15
Zroukoudien Peking), China

Upper Pieistocene
Modemn
Upper Pleistocene

Suzuki 1982
Hrdlitka 194

144 Merhoz and Thes= for Invesiigaing the Pecpiing cf the Americas D G Siegigand | F FPruel
Table 2: Age and Location of Populations used in Univariate Comparisors
POPLATION NAME LOCATION AGE REFERENCE
' Eurcpean
Armenian Cagra and Axhalkalak. Armeria (CIS) Modemn Abdushelsnill 1680
Berg Carnthia, Austma Modem Howeils 1873
Gecrgian Rustavi Georga (CIS) Modem Abcushelisnvili 1960
Lombards Austma, Germarny, Hungary Ttaly Medieval Kiszely 197
Nerse Cslo, Norway Medieval Howells 1573
Za.avar Zalavar, Hurgary Medieva; Howells 1973
African
Bushman Kalahan Deser, Scuth Afrca Modemn Howells 1972
Dogon Bandiagara Plateau, Maii Modem Howeils 1973
Egvpt Gizeh, Egvet Prehistoric Howells 1973
Tera Teita, Kenva Moderm Howe:ls 1973
AT Wiss, Scuth Africa Modern Howeils 1973
Australian™Melanesian
Andamar Andamar Isiands (South Pacifc Modern Howells 1573
Mckzpu Polymesian)  Qahu, Hawai Prehis:cric-Modern Howells 1573
South Australa Lake Alexdrna, Austraiia Modem Howells 1573
Tasmaria Tasmania, Acstrala Modem Howells 1573
Tolal (Melanesian) Railm, Papua New Cuirea Modem Howeils 1973
East Asian
Bumats Laxe Baikal, Siberia, CIS Modemn Howells 1973
Chirese Teking, Peking Chira Modern Black 1928
Crickzrs Chukchi Perirsua, CIS Modern Hrdlicka 1544
Japanese Kanto) Japan Modern Morita 1953
Jemen (Kanto) Japan Neoiithic Suzuki 1969

Weiderreich 19382

Native American

Pre-Alewt Aleutian Islancs, Alaska Prehistoric Hrdlitka 1944
Aleut Aleutian Islancs, Alaska Modemn Hrdlitka 1944
Arixara Sully Site, South Daketa Protohistoric Howells 1973
Eskime Inugsuk) Southeastern Greenland Modem Howells 1973
Indian Xnell Ohio Co., western Kentucky Prehistoric Snow 1948
Nerthwes: Coast British Columbia, Carada Modemn Hrdlicka 1544
Pecos Puebio Northcentral New Mexico Prehistonic Hooton 1930

Peru Huarochiri and Yauyos Provinces, Peru  Prehisteric Howells 1973

Texas Archaic Oso and Palm Harbor Sites, Texas Prehistonic Comuzzie et al. 1986;
Woodbury & Woodbury 1935

Ternessee Archaic 4 middle and west Tennessee sites Prehistoric Boyd 1988

Tennessee Woodland 6 east Tennessee sites Prehistoric Boyd 1988

Tennessee

Mississipp:an 6 middle and east Tennessee sites Prehistoric Boyd 1988

3As cited in Suzuk: 1982

Modem: 300 yr B.P. to Present
Protohistoric: 450-150 yr B.P.
Prehistoric: 450-10,000 yr B.P.
Upper Pleistocene: 10,000-18,000 yr B.P.
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Table 3: Cranial Dimensions of Female and Male Palevindian Specimens

FEMALES -~ MALES
Pe..can Rapids' Gordon Creek’ Erowns Vailey! Sauk Vallev Herm She.ter!

Maximum Cranjal Lengn 179 173° 163 185 187
Maxemam Cranial Breadth 138 138 142 137 140
Basicn-bregma Heignt 127 - 142 138
Auricular Height 118* 100* 124* —_ 138°
\Mirumum Frontat Breadth 93° - 92° —_ CEM
Basion-alveolar Length (94} - — — -
Basion-nasicn Length 102 —_ - 102 —_
Bizygomatic Breadth 127 - 140 135 -
Upper Facial Height 67° 57 68* - —
Toml Faciai Heigh! 1347 108° 1.0 —_ —_
Nasa. Height 47 47 5 — —
Nasa. Bread:n 2% — 24 28 24
Oriita; Height 34 29* 36" —_ —
Crbital 3readtn 38” 7 38" —_ -

\ = eszmated or reconstracted
Gara drawn Som criginal seure, all other data recorded by authors

[P

Jerks 1638
 Bretermitz etal. 1971
3 Tenks 1537

4 Young 1986

proxtmatens of generalized distarce. butthese measures

Univatate and bivariate examinations of the data
e

were conducted to deterrune whether the Paleoirdian
sampie differed significantly érom more recent Holocene
populations. T-tests for differences in mean craniofacial
dimensions between the Paleoindian and other popula- alternative to an analvsis of the generaiized distances
tons were conducted using Bonferroni’s experment- between populations (Goodman 1972, Reyment € a.
wise alpha protection. The Bonferroni alphz protection 1584). In the case of PCA, there is 1O @ pricri grOUFing cf
for each variable was obtained by dividing the typical the data; in other words, the relationship between pop--
0.05 level of significance by the number of pairwise t-tests lations is not affected by their geographic proximity of
conducted. In some cases, the sample size of either the other factars, and is strictly @ proximity based on morphe-
Paleoindians or the comparative population was one. In legical similarity. Other researchers (Kamminga and
these situations, a point I-test, which allows a single wright 1990; Neves and Pucciarelli 1951} have had suc-
observation to be compared to a population, was per- cess in analyzing vectors of population means with PCA
formed (Sokal and Rohlf 1969). In addition to univariate to determine relationships between modern and fossil

require the acceptance of assumprons which cann
met by most anthropometric data.
Wechosea principalcomponents analvsis (PCAjasan

tests of significance, selected data were plotted in bivani- hurman populations. All statistics and plots for the prna-
ate scattergrams (Figures 1-3) showing the position of
Paleoindians relative to other groups.

Multivariate analyses offer an advantage over
univariate comparisons between populations because
they can present a simultaneous picture of population
relationships (Howells 1969). In most cases, we did not
have access to the original data for the comparative
samples. Distance measures typically used to display
relanionships among populations. such as Mahalanobis’
generalized distance (Mahalanobis 1936), could not be
computed without the covariation matrix of the original
data. Rao (1952) and Penrose (1954) have suggested ap-

pal components analysis were generated using the PRCC
PRIN procedure in SAS (SAS Institute, 1985}

One problem in assessing morphological similarities
derived from.metric datais the effect of similarities in size
compared to similarities derived from shape alone Some
researchers have elected to eliminate size through 198
scaling of the data (Reyment et al. 1984; Simmons ¢t al.
1991) or by dividing each measurement by the gecme <
mean of variables in that case {Darroch and Mosimann
1985: Simmons et al. 1991). We have eliminated size
effects by using a Q-mode correction of the data foilow:
ing Corruccini (1973) and Neves and Pucciarelli (1 391)

DOI 02239



146 Method and Theory for [ruestigaiing the Pespling of the Amemeas

DG Sieeleand ] F Frwel

Table 4: Maie Means and T-test Results tor Seiected Craniometric Dimensions in Paleoindians, Prehistoric, and

Modem Populaticns throughout the World L

POPLATION CRANIAL CRANIAL BIZYCOMATIC LPPERFACMAL  NASAL  NasalL  ORSmaL  ORETAL
. LENGTH BREADTH  BREADTH HEGHT HIGHT BREADTH HEGHT  BREACTH
(GCL, (XCB) (ZYB) (NPH) (NLHY (LB} (OBH) (C53)
Paleoindian 188.67 136.67 137.50 €690 51.20 25.33 36.00 3820
Norse 188.47 141.87 13444 £68.93 51.56 2842 3374 .38
Berg 180.22 147.61 1358.35 67.89 51.71 25.46 3373 4051
Zalavar 18522 14135 133.06 68.50 51.41 25.37 32,63 39.9
Lomkbards 188.21 13675 132.03 76.0C 52.5% 2394 2.4 _
Georgians 175.50* 15054 135.44 0.39 52.71 24.57 34.17 42.03
Armeniars 17248 144.23 13327 73.50 54.11 25.41 3470 4211
Egyot 185.62 13§22 128.83° 68.43 51.74 24.83 3293 36.30
Tewta 15358 129.85* 131.00 66.00 50.09 2791 33.29 39.63
Degen PER-S 137.29 126.56¢ 64.85 47.83 28.35 3379 387
Zuiu 185.13 13417 126.94* 67.33 50.00 28.63 33.76 104
Bushman 178370 12338 123,28 57.51 43.76 2717 30.83 39.27
Ancdaman 167.81 133.38 123.65% 60.69 2€.54 24.50 3238 37.54
Tolai 183.52 130.3¢° 136.00 66.07 48 44 27.82 322 41.18
Mokapu 186.31 143.72 138 82 68.61 53.31 27.39 3506 $0.69
S. Auscaiian 190.31 131.8a" 13677 &.77 49.69 27.88 3336 41.86
Tasmarian 185.2% 138.18 135.73 62.41 48.70 28.86 31.04 40.7C
Upper Cave 206.2C° 144.00 43.C 76.00 58.00 33.00 3400 48.00
(hinese 17850 138.20 132.70 78.3C 25.3C 25.00 35.30 +#.20
Miraicgawa 18z.00 148.0C 144.00 63.00 49.00 26.00 30.09 4600
Jomen 181.90 14410 144.50 66.0C 49.60 2710 33.0¢ 43.20
Japarese 178.90 1403 132,90 70.7C 52.00 25.00 34.30 42.70
Buriat 181.83 154.9¢* 144.43 74.5C 56.89 28.48 3387 4152
Chukchi 185.70 142,70 142.30 79.60 85.10 2440 — —
Cstiak 183.10 142.80 141.10 75.70 54.00 25.70 — —
Pre-Aleut 186.90 142.60 144.10 76.40 52.80 25.60 36.20 3670
Aleut 183.40° 150.80* 144.20 74.30 51.63 25.40 _ —
Eskimo 188.30 133.94 139.59 71.70 5411 23.68 36.18 4156
NW Ccast 177.40°  144.00 142.80 76.00 51.90 24,50 36.00 -
Pecos Pueblc 175.74" 137.84 138.36 72.8% 50.96 25.80 3490 39.4%
Arikara 179.48* 141.535 140.88 71.69 54.45 27.09 34.95 40.35
TX Archaic 185.00 130.80 142.00 -_ —_ .25.00 34.00 41.00
Indian Knol 178.80* 135.40 136.00 70.00 51.00 24.40 33.30 4270
TN Archaic 179.08* 13608 136.14 69.48 -_ _ — —_
TN Woodland 173.83* 143.33 136.17 €9.16 —_ - — -
TN Missisippian 165.78* 147.83 139.71 73.57 — - —_ -—_
Peru 177.96 *137.94 134.93 67.78 50.34 25.24 3427 3825

* Significant at p= 0.05 using Bonferroni’s alpha protection.

IT-test for upper facial height, nasal height, nasal breadth, orbital height, and orbital breadth were conducted using a point

t-test for comparison of a single Palecindian observation to a popu

utilzed a standard Student’s t. Sample sizes and standard deviations available upon request.

lation mean (Sokal and Rohif 1965:224). All other tests
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Tat,e & Female Means and T-test Results for Selected Craniometric Dimensions in Paleoindians, Prehistonc, and
Modem Populations throughout the World .

poouLaTON CRANIAL  CRANIAL BlzYCoMATIC  UPPER FACIAL NASAL NAZAL Cramal  ORBTAL

LENGTH  BREADTH BREADTH HICHT BREADTH HeCHT BREADTH

{GOL (XCB) (ZYE (NLH) (L) (C3HD (OB3
Palecirdian 176.00  133.0C 127.00 62.00 47.00 21.00 3150 3750
Norse 179,53 136.29 124.44 6425 49 14 24.18 130 39.22
Berg : 170.53  140.36 26.38 63.49 48.23 2485 3173 38.38
Zalavar 176.44 13689 125.44 63.18 48.49 2457 a0 38 47
Lombards 179.88 13655 126.36 67.80 48.45 23.12 3257 -
Cecrgiars 167.81 139.62 124.93 6+.28 48.41 23,68 3268 409
Armerians 166.16* 14032 124.30 69.C6" 81.02 24.20 2329 4C 32
Tz 175.58 13557 120.06 64.C6 48 56 2402 32.83 3787
Tera 174 61 11637 12414 60.58 4643 27.18 32.18 73
Dogon 163.83 13221 12: 09 67.43 46.39 27700 3273 3§t
Z.u 175 38 13191 122,85 63.40 4734 2738 3251 3623
Bushman 17171 12837 116.53 612 42 86 2592 3056 3787
Andaman 160.677  1316i 11818 8668 43.79 24.07 239 3641
Toa 174.74 128110 12640 62.8C 46.63 26.67 32.2% 3T
Mokap 175.3¢ 13847 126.88 6375 49.39 26.02 3412 36 43
§ AusTalian 181.10 2731 125.78 6114 16.51 26.24 33.10 35.56
Tasmanian 17756 133902 125.62 58.36 45.36 2764 3074 3638
Upper Cave® 15000 133.80 134.00 68.75 4875 2375 3013 4253
Minatogawa - 171000 13600 136.0C g8.2C 46.00 240 - 300
Burat 171.82 148.42° 13445 69 45 53.42% 2682 3461 3578
Crukeh: 17750 136.80 132.00 73.9C* 51.00 23.80 35700 39.0C
Csnak 17450 13540 13130 69 9C" 50.60 2490 3430 3750
Pre-Aleut 178.8C  138.20 1335 71.4C" 45.50 2440 35.1C 3870
Aleut 17150 14320 133 80 76.20° 49.20 2420 35.40 36 60
Eskime 180.81 131.02 130.17 67.06 50.35 2331 3513 40 46
NW Coast 17910 13850 131.20 68 90 49.60 24.00 3530 3770
Peccs Fueblo 163.63°  138.04 129.87 69.04° 48.20 2533 3449 38.14
Ankarz 171.11 136.48 130.67 67.53 50.52 25.81 3463 3922
TX Arénaic 181.50  130.00 - 57.00 - 25.00 38.0C —
Indian Xncl 17210 131.50 127.40 65.40 47.60 23.80 32.80 40.40
TN Archaic 1762 13510 - 6444 - - - -
TN Woodland 163.00  143.00 - 67.80 — - — —
TN Missisippian 159.35* 14492 - 70.82° - — - —
Peru 169.00 13493 125.60 63.65 47.63 23.96 3314 36.82

*Significant at p = 0.05 using Bonferroni's alpha protection.

iT-test for upper facial height, nasal height, nasal breadth, orbital height, and orbital breadth were conducted using a
point t-test for comparison of a single Paleoindian observation to a population mean (Sokal and Rohif 1969:224). Al other
tests utilized a standard Student’s t. Sample sizes and standard deviations available upon request.

2Single individual compared to the Paleoindian sample using a point t-test {Sokal and Rohlf 1969:224).
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modern and prehistonic world 158 160
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The Q-mode cotrection involves dividing each measure-
ment in a case by the arithmetic average across all mea-
surements for that particular case. This type of correction
is similar to that of Darroch and Mosimann (1985}, but
uses the arithmetic average rather than the geometric
mean. The Q-mode correction eliminates size differences
by giving e~ch population “the same average character
state ormagnitude overall the measurements takenonit”
(Corruccini 1973:747).

The results of the PCA for the uncorrected vector of

170 175 180 185 180 193

9 Amencas +r Australia and southemn Pacific im
& Asa O Africa
© Europe

population means (i.e., size-and-shape data} are pre-
sented in Figures 4 and 5, and in Tables & and 7. The
Q-mode corrected PCA (i.e., shape only), presented in
Figures 6 and 7 and Tables 8and 3, can be contrasted with
the size-and-shape results to determine the effects of
size on relationships between the populations examined.

' We also analyzed the population means using a
cancnical diseriminant function analysis generated by
PROC CANDISCinSAS (SAS Institute, 1985). Each popu-
lation was assigned to one of five major geographic
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58 0 Figure 2. Plot of mean bizy-
gomatic breadth (ZYB) vs.
mean upper facial height

50 (NPH) for males (upper) and

115 120 125 130 135 140 females (lower) in moderm
ZYB g Ameras ¥ Austraia and pacific firm and prehistoric world popu-

® Asia

groups based on 2 presumably common cultural and
biologizal history: Europeans, northeast Asians, southemn
Pacific populations (including Australians, Tasmanians,
and Melanesians), and American Indians. These a priori
classes were entered into the canonical discriminant
analysis, where the algorithm attempts to best summarize
the differences bety-een classes and partition them
through a linear combination of the variables. The
Palecindian, Upper Cave, Minatogawa, and Jomon popu-
lations were not assigned to a particulat geographic

lations. Lines (top to bottom.
separate leptene, mesene
Euryene, and hypereuryene.

O Afnca
C Europe

group, so that their positions among the classes could be
better assessed. The results of this analysis are presented
in Figures 8 and 9 and Table 10.

RESULTS

. Because the model depicting the makers of Clovis projec-
tile points as the first colonizers of the Americas is rot
universally accepted (Carter 1978; Gruhn 1987; Simpson
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chamaeconch groups.

1978; Simpson et al. 1986), proposed early human re-
mains are tvpically examined for “primitive” features
which would link them to earlier hurnan populations
such as Homo erectus or archaic forms of Homo sapiens
(Givens 19682 b; Bryan 1978, Davis et al. 1980). Primitive
features usually considered diagnostic of earlier popula.
tions are massive and protruding browridges, a low ris-
ing frontal, marked postorbital constrictic 1 of the frontal,
thick cranial elements, a prominent and protruding oc-
cipital, small mastoid processes, and a massive face.

Of the Paleoindians specimens listed in Table 1, the
Browns Valley, Gordon Creek, Horn Shelter, La Brea,
Pelican Rapids, Sauk Valley, Whitewater Draw, and Wil-
son-Leorard remains are represented by cranic complete
enough to evaluate one or more of the primitive features.
Browns Valley, Sauk Valley and the Hom Shelter adult

. are the most robust, and all three are considered to be

male based on the features of the os coxar and the robust-
ness of the skeleton. Gordon Creek, Pelican Rapids, La
Brea, and Wilson-Leonard are considered adolescent or
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aduit fermales and are distnguished by their gracie skel-
etcr. The brownidges of Browns Valley and Sauk Valley
have beer characterized as robust and prominent {Jerks
1936, Jenks and Wiliord 1938, Smith 1678 butin both of
these specimens it is the supracilliary arches neat glabella
which are promirent (here we folicw the browridge ter-
minciogy estabiished by Schwalbe 1909, as dted in
Russe.l 15835). In coniast, the supraorbital sulcus is
present in both specimens and the lateral extension of the
supraorkital arches are reduced. This browridge configu-
raticn is fypical of robust anatomically modern male
caria. The Hom Shelter male differs from these two only
ir its slightly more prominent development of the su-
pracroital arch. In the Hom Sheiter male, the lateral
aspect cf the supracrrital arch approximates the size of

Prefustoric specimens Som the Texas ccast, and i oter
anatomicaily modern assemblages.

None of the Palecindian specimers exfibit particu-
larly thick fentals, panietals or ocapitais indicative cf
archaic Homo populations. The Suiphur Springs Womar
(Savles and Antevs 1941} has notably thuck parieral eie-
ments near the sagittal suture, but upon examinazon, this
thickness is due to an expansion of the diplée with con-
comitant reduction of the cortical bone, a pattern that
suggests the presence of porotic hyperosiosis. An exami-
nation of the Paleoindian specimens in nerma lateralis also
confirms that the general height of the braincase, the
development of the frontal expansion, and the promu-
nence of the ocdipital protuberance are weil within the
range of variation of anatomically modern humans, and

does not provide evidence for an archaic Homoe linkage.
The bivariate plots of eight measurements of the brain-
case {cranial iength and breadth) and face dizygomasc
breadth, upper facial height, nasal height and breadih.
orbital height and breadth) were used to evauate the

the arch seen in Midcle and Upper Pajeolithic specimens
such as the Midcle Paleolithic Skhwl V, Israel, and the
Upper Paleciithic Predmost 3, Czechoslovakia (Day
198€), Although uncommon, we have alse seen supraor-
bital arches this prominent in Late Archaic and Late

Table & Eigenvalues and Eigenvectors for the First Four Principal Camponents Using Male Data for Size and Shape.

CCMPONENT | COMPONENT 11 COMPCNENT [T COMPCTNENT IV
Eigenvecicrs
GOL 0.22504 0.34876 -£.50657 0.05485
XC3 0.27858 -0.03302 C.67064 0.51308
ZYe 0.39330 0.22737 £.09055 0.30033
NPH 0.43065 -0.36316 -0.02530 -0.26264
NLH 0.45337 -0.22759 0.0C117 -0.13806
caH 0.26983 -0.56044 -0.27832 0.10438
CBB 0.27071 0.34015 0.37800 -0.70460
NLB £.28952 0.46034 -0.25342 0.2152%
Cumulatve Eigenvalues: 331918 1.92560 1.09502 0.71837
% of Vanance: 0.4149C 0.63360 Q.79297 0.88277

Table 7: Eigenvalues and Eigenvectors for the First Four Principal Components Using Female Data for Size and Shape.

COMPONENT ] COMPONENT 11 COMPONENT [II COMPONENT [V
Eigenvectors
GOL 0.06214 0.58662 -0.34700 0.12826
XCB 0.36045 -0.25992 024775 -0.66163
ZYB 0.45140 021475 -0.03007 0.19284
NPH 0.50236 0.02326 0.14410 - 0.13017
NLH 0.49695 0.02989 0.04821 -0.17099
OBH 0.38875 «0.31248 0.03625 0.52931
QBB 0.10752 0.57813 . -0.01065 -0.34919
NLB -0.02097 0.32997 . 0.89039 0.24519
Cumulative Eigenvalues: 3.49486 2.10726 2.91528 0.63651
% of Varance: 0.43686 0.70026 0.81467 0.85424
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carial structure of Paleoindians compared to a selection

of anatermicaily modem humar populations. Cranial-

lengts and breadth can be used to descrite the overall
shape ¢f the braincase. The male Palecindian sample has
ore of the longest cranial lengths of the 36 samples evalu-
ated (Tabie 4;. Of these 38, onlv six average 1880 mmer
more, and only two of the sampies, South Australians and
Upper Cave, exceed the Palecindian mean of 188.67.

hirteen of the 36 sampies possess cranial lengths signifi-
candy shorrer than those of the Palesind:an males, sight
of which are Amernican Indian popuiaticns. Nineteen of
the 36 samples exceed the Paleoindian sample in cranial
breadth, and four of these are significantly broader. The
relarionship between cranial length and breadth is tradi-
tonally presented as the Cranijal Index cr in a bivariate
plot ‘upper perton, Figure 1) Considering both dimen-
sicns simultanecusly, the Palecindians were one of only

Methcd and Thesry for investiganing the Pesp!

10 maie sampies which are identified as doiichocranic
(long-headed;. The femaje Palesindian sample, on the
other hard, is not as long-headed relatve to the other
* female samgles, nor as narrow. Even though the female
Pajeocindians 2re among the larger of the female sampies
{mean crania; length = 17620 mum}, 12 of the 33 modem
fermaie populatons exceed the Palecindian mean forcra-
rial length. None of these 12, however, are significantly
larger; in fact, five female samples are significantly
shorter than Palecindians. In cranial breadth, the
Paleoindian females are again among the larger samples
(mean crarual breacdth = 138.00 mm). Twelve have a
greater cranial breadth and one is significantly broader.
Three of the 33 samples that have a narrower cranial
breadth are significantly smaller. When cranjal length
and breadth are piotted for the females (lower portion,
Figure 1), the fema.e Paleoindian sampie is more typical

Tabie 8: Eigenvalues and Eigenvectors forthe First Four Principal Components Using Q-mede Corrected Male Data for

Shipe Only.

COMPONENT !

CeneenENT I

COMPONENT ITT COMPONENT IV

Elgervectors

CoL -C.34082 0.53773 -0.1CC66 -0.02548
XC3 0.08%22 -0.64243 0.00451 -0.32723
A -028302 -0.27382 -0.45855% 0.478C4
NTE 0 48687 0.13636 0.12877 0.268(3
NLHE 0.475C8 0.17835 0.32778 -0.05342
ceH 042563 0.16375 -0.44034 0.072732
CEB -0.16648 -0.23854 0.62546 0.528:1
NL3 -0.34184 025111 0.26465 -0.36456
Cumuladve Eigenvalues: a1zt 1.65382 1.22350 0.95492
% of Variance 0.38500 0.60073 0.75354 0.87291

Table 9: Eigenvaluesand Figenvectors for the First Four Principal Components Using Q-mode Corrected Female Data

for Shape Only.

COMPONENT | COMPONENT ] COMPONENT 111 COMPONENT [V
Eigenvectors
GOL <0.47486 -0.15067 -0.20776 -0.20043
XCB 0.28024 0.51112 0.36498 -0.41138
ZYB 0.10457 0.67942 0.39145 0.02879
NPH 0.39884 -0.34262 0.34306 0.20263
NLH 0.38847 0.25861 -0.41720 0.27684
OBH 0.38930 0.03657 0.15341 0.33980
QBB -0.38796 0.18100 -0.33542 0.31025
NLB -0.27000 0.18995 0.49254 0.67848
Cumulative Eigenvalues: 3.43595 1.49556 111126 0.81009
% of Variance: 0.42949 0.616:44 0.75535 0.85661
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Table 10 Caronical Discriminant Analysis of Male and Female Crariometnic Data.

MALE

FEMALE

Canonical Axis ! Canerical Axis 71 Cancnical Axis I

Cancnical Ax:s ] Cancnical Axis ] Cancnical Axis o]

Vararie
GO -1.0384 -0.2572 -0.082
X3 J.0803 0.7765 -0.2C81
g 25878 2231 -0.03C8
NPH 0.47%1 C.£3¢1 0.4436
NUH 0.3529 06546 0.16:
QBH 0.473% 0.438C 0.5023
QBB 20803 5316 -0.1101
NLB -0.4327 -0.3530 -0.1429

Eigerwva e 106377 2.58.¢ 0.5334

% Vararce. 07385 £.5332 gsmil

{Cumuiagve)

-0.1182 0.C438 01383
0.5493 -3.5730 0.2877
08822 -0.8CC5 02890
0.753% -3.3087 04823
0.6313 -0.4577 0.3323

770z -G.0141 0.4564
0.188C -8.2170 -0.3624
-0.3846 0.322 0.2380
§.7883 1.8753 057631
0.7646 09111 0.9873

of other pepu.atons and falls within the mesocranic
rarge.

Whie the bivariate analysis of crarcal fength and
breadth documents relatively similar posifions for males
and females of the same pepulation, fve popuiadions {in
addiricn e the Pajeoindians) exhibit marked sexual 2i-
merphism o manial shape. Three of these populations
are Amercan [ndian (Tennessee Woodland, Aleut, and
Pecos Puetic’ and tweare European{Lombard and Geo:-
giar). Of the Sve populations that show sexual dimor-
phism in carual shape, only two (Tennessee Woodland
and Peccs Pueblo) also exhubit sexual dimorphism in
crarial length.

Six measurements were used to describe the shape of
the face: facial height and breadth, nasal height and
breadth, and criitheight and breadth. When we consider
all populations tested, both the male and the female
Faleoindians have a relatively broad face, their facial
breadth being exceeded by only 15 of 36 maleand 120f29
female populations. Of these, five of the male samples
have significantly narrower faces, while none of the fe-
males populations differ significantly. A different per-
spective is obtained when comparing Palecindians to
northem Asians and American Indians. While not signifi-
antly different, the majority of the modern northern Asian
and American Indian populations have a broader face.

In contrast, the upper facial height of Palecindians
compared to all populations is shorter than 29 of the male
sarnples and 25 of the fernale samples, with five of the
fermale samples being significantly longer. When consid-
ering just northem Asian and American Indian popula-
tions, all of the American Indian populations exhibit
longer faces, while the faces of northern Asian popula-
tions are approximately the same height. What is particu-
larly noteworthy is that of the five female samples which
exhibit significantly longer faces, two of them are North

American Incians, and two are modem northern Asian
populations. When facial length and breadth are consid-
ered simuitaneously (Figure 2), however, the relatively
short and broad euryene face of the Pajeoindiarn face is
apparent. Crly four of "he male and two of the female
populaticns have relatively broader faces. Considering
the relative effects of upper facial height and bizygomarsic
breadthin determining facaishape, itisapparert that the
marked shorter face of the Palecindians contibutes to the
euryene (brozd) upper fadal index.

Examinaticn of the nasal dimensions reveals tha:
the Palecindians have relatively short and narrow
nasal apertures, but only three female samples (Dogon,
Zulu, and Tasmania) have significantly broader nasai
apertures than the Pajecindians. While not differing sig-
nificantly, the majority of the northern Asians and Ameri-
can Indians have longer and broader nasal apertures.

Orbit dimensions exhibit a different pattern (Figure 3).
The American Indian populations consistently exhibit
high orbits, but orbit width is not as diagnostic. The
Paleocindian males follow this pattern, exhibiting one of
the largest means for orbit height. Paleoindian females,
however, do no follow this trend, having one of the
smallest orbit heights. Both Paleoindian males and fe-
males exhibit narrower orbits than all but a few samples,
but there is no clear pattern of orbit breadth in any of the
geographical regions.

We have used univariate and bivariate analyses to
support the distinctiveness of specific structural features
of Paleoindians. To statistically summarize the relation-
ship of the Paleoindians to the other populations using all
measurements simultaneously we have used two princi-
pal components analyses and one canonical discriminant
analysis. The principal-components analysis of the
uncorrected size-and-shape data (Tables 6 and 7, and
Figures 4 and 5) aligns both the male and female
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Palecindians with the American Indians and northern
Asiars on the basis of the first two princial components,
but separates them siighdy aleng the third component.

No discemnible reladonship amcng the fossil samples
(Paieoindian, Jomor. Upper cave and Minatogawa) can
be seen in tnis analysis. The first three components ac-
ccunt for 79.29% and 81 86% of the variance seen in the
male and female samples, respectively.

Wher. the data are corrected foilowing Cerruecini
{1573 so that PCA distinguishes populations on the basis
of shape alone, the Palecindian male sample aligns be-
rweer. the American Indians and southern Pacific popula-
tions, and away from modern norther: Asians (Tables 8
ard 9, Figures 6 ard 7). The female Palecindian sample
follows this same pattern, with the Amencan Indianand
norwhern Asian samples forming a ioose group aiong the
sezonc comzonernt The fossil sampies, while szl widely
dispersec or the basis of the second and third principal
components, are aiigned more with the southern Pacific
and European samples, rather than with American Indi-
ans and northern Asians For the shape data, the first
three principal components acoount for 75.35% and
75.34% of the male and female vanance, respectively.

When the cancrical discriminant analysis is examined
{Tatie 10, Figures § and 9', the Palecindian males are
separated from +he Americar [ndians ar.d move towards
scuthern Pazific and Australian groups. However, the
zatzerr for fernale samples is more dispersed, with
Palecindlans somewnat isolated, but closer 1o the Eure-
pean populations than with any other group. When the
icssil samples are considered, the close similarity of
Paleoindiars and Jomon is apparent in the males (Figure
3. For Palecindian females, the closest fossil assembiage
is the Upper Cave sample.

DISCUSSION

As noted above, the subjective analysis clearly aligns
the 8,500-10,000 year B.P. sample of Paleoindian re-
mains with anatomically modemn humans, and thereisno
anatomical evidence of a morphological linkage to an
earlier, isolated Archaic American Homo population. lf
we assume that similarities in craniofacial morphology to
some degree reflect genetic relanonships between popu-
lations, rather than parallel evolution in craniofacial
shape, we can make some interpretive statements about
the results presented above. Our data suggest that the
Paleoindian samples, which currently represent the old-
est North American human remains, are genetically de-
rived from the anatomically modern human population
which evolved in the Oid World before coionizing the
Americas. This viewpoint is held by most, if not all,
physical anthropologists who have examined the Ameri-
can fossil record (Hrdlicka 1923, 1937; Neumann 1556;
Protsch 1578; Smith 1976; Steele and Powell 1992; Stewart
1960, 1981, Young 1986, 1988}).

Method and Theomy “or [nvestigaung the Pecpiing of the Amevicas
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The above statement, however, does ne* preciude the
possibility that the North American Falecindiar pepula-
tion differs from later Holocene populatons in both the
Americas and other populations ajorg the Pacific rim.
Ome of the longest-held views concerning the peopling of
the Amercas is that the earliest populations entering
from the Bering Strait region differed from more recent
norshern Asian and American Indian popu.atons in sev-
eral respects. Typicaily, these early peoples, while stil
falling witnin the range of anatomicaliy modem popula-
tions, were characterized as dolichocranic {long-headed;
with a low rising frontal and commonly witha prominen:
ocdpital protuberance.

Dixon (1923), one of the first researchers to descrite
this suite of features for the first colonizers, propesed that
by more recent times these populations had been re-
placed in the central portions of the Americas by later-
arriving brachvcranic populations with more typica.
mongoloid features. This hypothesis is remarkably simi-
lar to models of ancestor displacemert derived frem
vicariance biogeography (Rosen 1978). Other researchers
expressing this view include Birdsell (1931}, Hooton
(1630, 1933), Hrdlicka (1523), Newman (1962}, Rive:
(1925), and Stewar: (1949, 1973). Neumann (1932), one of
the few physical anthropologists to attempr a comprehern-
sive summarization of the structural variaton of Nerth
American Indians, identified the remnants of these early
popuiadons as the “Otamid variety.” He basec his de-
scripdon of the variety on a Texas central coastal sampie
of 18 specimens, and identified the Browns Valey
Palecindian male as an early example of an “Otamic.”
Neumanr felt that these “Otamid” descendants of the
earliest colonizers were relic: populations restricted to
marginal environments.

Since both European and southern Pacific populations
have a more long-headed cranial shape, many research-
ers have proposed that these populations were pessibiy
more closely related to Paleoindians by a common ar-
cestor. Neves and Pucciarelli (1991), Neumann {1962),
Protsch (1978), and Stringer and Andrews (1988) have
all proposed that the Asian ancestors to the American
Indians lacked the markedly broad face and cranium
associated with modern northem Asians, and in this
respect were more European or southern Asian
in appearance. Generally, those espousing this view
have identified the Asian ancestor as "proto-mongoloid,”
"archaic-mongoloid,” “proto-caucasoid,” or “pre-
mongoloid” (Kamminga and Wright 1950; Neves and
Pucciarelli 1991, Neumann 1962, Protsch 1978). Typi-
cally, the Upper Cave male is used as an Asian fossil
example of such a dolichecranic ancestor to the American
Indians (Kamminga and Wright 1990; Neves and
Pucciarelli 1989, 1991; Neumann 1956).

In general, our results and those published elsewhere
{Steele and Powell 1992) substantiate the distinctiveness
of the Palecindians. In many of the univariate analyses
presented, the Paleoindians are found to fall at one ex-

pO1 02251



138 Mehod and Thecry for [nuvestigating the Peopling of the Americas D G Stecieand | F Powel

teme end of the Americar Indian rarge, away from
northerm Asians and nearer to southern Asians and Euro-
peans. The fearures disnnguishing the Paieoindians from
the more recent American Indians are the narrower and
lgrger braincase and the smailer and siightly narrower
face and nasal aperture. The multivanate morphometric
pariern that emerges is one where later Holocene north-
e Asians, and to a slighdy lesser extent the American
indians, fall on one extreme in a suite of craniofadal
features, while southern Pacific and European popula-
Bons fall or the other Palecindians, when they differ
from more recent American Indians, fall between these
two extemes. These assessments are summarized in the
principal components analyses and are most markedly
lustrated in the canorical discriminan: analysis, This
mere cental position of the earliest North American
poru.aticns among these of the Pacific rim alsc has been
confirmed for early South American popuiations (Neves
and Puccarelli 1989, 1991).

Turner and colleagues (Greenberg et al. 198¢; Turner
1971, 1983a,b, 1985a,b, 19686ab, 1987, Turmer and Bird
1581" have provided the most comprehensive evaluation
of e peopling of the Americas, their views being based
princpally upen dental similarities of populations. Their
data, particularly Tumner (1985b), verify the distinctive-
ness of Faleoindians from more recent American Indians
and northern Asians.

While there seems !¢ be a long histcrical record of the
recogrition of the distinciveness of the earliest American
populatons Som later populations in the New World,
and an apparent consersus among recent scholars on the
more moderate structural features of the Palecindians,
we are still cautious in modeling universal American
trends towards the simultanecus brachyeephalization of
the braincase and enlargement of the face in all American
populations. In our analyzed sample, two temporal se-
guences within specific regions permit us to evaluate
these changes in late-Holocene North American popula-
tons: the Tennessee populations examined by Boyd
(1588) and the pre-Aleut and Aleut samples reported by
Hrdlicka (1944). While both of these sequences depict a
consistent increase in the relative width of the braincase
through time, the Tennessee samples as reported by Boyd
(1988) exhibit a slight reduction in the face over time.

The last point we would like to make concerns the
relationship of the Palecindian sample to the other early
Holocene/ Late Pleistocene samples of the Pacific rim. As
mentioned previously, the Palecindian population is
commenly considered similar to the Upper Cave remains
from northern Asia. Further, these latter remains are
commonly considered evidence of the presence of
a population in China which lacks the typical broad
features of later norther Asians (Kamminga and Wright
1950C). While this view can be held when considering
individual fearures, the Upper Cave remains (both male
and female) appear as aberrant outliers in all of our
multivariate analyses. An examination of the two Princi-

pal Components analvses reveals that the fossi remains
of the Paleoind:ians, the Upper Cave specimerns, anc the

Padficand Australian pepulations on the basis of the first
principal component. However, the second and third
principal components of each analysis tend ¢ separate
these fossil groups from one another. Considering
univariate analyses and the eigenvectors presented in
Tables 6-9, it is apparent that in part these comperen:s
are being influenced by the dolichocranic shape of the
braincase. In the canonical discriminant aralysis the
alignment of Paleoindians with Jomon is apparent in the
males, as is the uniqueness of the Upper Cave male. We
also feel that it is important to recognize that while the
fossil samples differ from one another to a lesser or
greater degree, they all differ to a marked degree from
modern northern Asians.

In conclusion, we believe that our analysis provides
the most careful consideration of the Palecindian remains
to date, angd that this analysis supports the distinctiveness
of the Paleoindian sample from the more recent Hoiocene
American Indians. Qur analysis also supports the previ-
ous work describing the structural similarifies berween
Palecindians, and southern Padfic and European popu-
lations. At the present time, it is our opinion that the late
Pleistocene and early Holocene populations of northem
Asia and the Americas d.7ered morphologically, but we
are unsure of the cause of these differences. One view is
that these differences substantiate that the earliest cole-
nizing populations entering Beringia had a different ge-
netic structure than later northern Asians and their North
and South American descendants. The second view is that
these differences reflect an adaptation of later popula-
tions to a different envirorynent or lifestyle, possibly
associated with the origins of agricuiture, and that these
adaptations were accomplished by the general plastdry
of a common gencme. At the present time we cannot
resolve this Jast issue.
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