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ard therefore “ne amino acid) 15 ven frequent. reaching

% of all known mutants de"-"m:mc

agpproaemanely 70

e disease Its distrizunon in Eurcpe is shown in figure
2.14..0 The frequency at bith of the disease 1tse!f 1
less well known, but is feund, on the average, in 1 of
2000 of sl birtdhs z'r E_rope. It varies somewhat fror“
cunmy 1o county, tut the frequency of a genetic disea
is neot aiways easy to eshimale accurately,

Verv recent data indicate that the relative frequency of
commen allele for eystic fibrosis (A F-308) is espe-

iy high in a relativeiy small sample of Basques (ses

Eg 2.14.10,. The geograchic spread of the frequent allele
is cuite similar to the first synthetic map for Europe and
therefore o that of the Mesolithic (pre-Neolithic) Euro-
pear gene pool. The conclusion would be that the mos:
cornmon cys:ic fibrosis allele in Europe is older than the
spreac of agniculture and must have been especially fre-
quent among Mesoiithics. while most other alleles come
from the M:iddle East or originated in Europe after the
Neolithic diffusion.

Marny of the polyvmorphisms confemng
maizria and other diseases mayv be rel 5
out the great majonty of pelvmorphic ailelss that we
nave studied in secticns 2. 10 and .
nearly all continents and .herefore must have aredatec
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the spreac of am.h. Oniv 3z few are k:c-v.r_ ar e
DNA level. and it is impessible to say er-
ent mutations are hidden behind the same e.E'. T'

100 RFLPs studied in secticn 2.4, however, are m.s.)
to have had a unique murtaticnal origin, ard the grea
mzjorty of them are found in all ceontinents (excen:
the Americas which have not vet been studied for
these polymorphisms). There are reasons tc think that
most human polymorphisms are much oider than the
date of spread from Africa. Theoreiically. in the ab-
sence of selection. the average age of poiyvmorghisms
is comparable to that of the species. An estimate of the
average time of appearance of the mutant allele of tial-
lelic human RFLPs is 700,000 years (Mountain et al
unputl.).

2.15. A BRIEF SUMMARY OF HUMAN EVOLUTION

The analysis of phylogenetic trees has used many
different sets of data: nuclear polymorphisms tested by
electrophoresis or immunological techniques, restriction
fragment polymorphisms of nuclear genes, and mito-
chondnal DNA. All methods show a somewhat greater
difference between Afncans and non-Africans than be-
tween other human groups. and offer some informatior.
on dates supporting the interpretation that the origin of
modermn humans was in Africa. from which an expan-
sion 1o the rest of the world started about 100 kva. The

interpretation rests on the assumption that evoluticnary
rates are reasonably constant. Some further comfort s
derived from the consideration that the rates involved
in the evolution of polymorphisms of nuclear genes and
those of mIDNA are different; the first are determined
mostly by differences in gene frequencies separating (WO
populations, and the second by numbers of mutations
separating two individuals. The dates to which they lead
for the bifurcation of Africans and non-Africans are
different, being of the order of 100 kya and 200 ky3
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w=spectively. Civen the wavs in which these datss were currently a biank from an archaesciogical point of view
~praipet. this differenze should be expezied. wuh the VWe hope that new discovenies wili niiominaie o AU th
.econd being greater than the Arst by ar amount that nas moment. the [ng:cauons are thar

ated on

~ct been deterunec. ©
o 3, thersis

1ne basis
sasic agreemen:
and with nugiear markers. 1
setail. It is womh remembenng Inal naming
shoncrial ancesior "Eve” has generated the false bejief
:hat there was a time when there was only one woman
alive.

On the guesticn 2f piace of ongin. the archaeological
field is divided. A number of paiecarthropoiogists believe
that modern qumans originated in Afnca. from which they
spread to the res: of the werld beginning about 100 kya.
This is in agresment with the genetic data. A fairly large
number of anthropologists reserve their opinicn. Another
group believes that the evclution of Hemo saziens, and
perhaps ever its predecessor M. erecius proceeced in par-
allel al, over :he Old Worid. and there was no gxpansion
from Africa. The mircchoncmal data are. at this point, the
most usefus ir helping 10 reject s hypothesis, given that

the origin of extant types of Asian miDY A
3

finesrel.

than this hyoothesis wouid impiv
" §

It is not ve: pcssibiz. howey
a partal pariaipaton of archaic H.osapiens

World, New cata and methocds of analyvsis may heipin
this direzticn. Whatis very Sifficuitio concerve 1s a par-
ailel evcidtion aver such a vast expanse of jand. given

the limited genel: exchange that couild have pceurted
in earlier times. The capacity of (ne human 2enus 10 €X-
pand rapiciy over a iarge fracuon of the Earth's surface is
more in wn the c2a of specific expansions frem a
nuc.ear arec of ongin. Such expansions must have been
determined 5+ some imponant advantage, biclogical or
cultersl. It is not diffcult 10 accept the idea that the
expansion of modern humans must have been strongly
influenced by :he possession of greater skills in commu-
nication by language. This increased ability to commu-
nicate is likely to have been extremely useful in favoring
exploration and travel to unknown lands. Other technical
improvements may have favored a trend (o expansion.
Although modern humans have now been found to have
lived outside of Africa (in the Middle East) by about 100
kya, humans of this time in both Africa and the Middle
East were biologically very similar to modern humans
but culturaily much less developed than at the time the
real expansion began. perhaps 50 or 60 ky later. Many
things may have happened in the meantime. in terms of
cultural maturation and, perhaps. forward and backward
movements between Africa and West Asia. Neanderthals
are found in the Middle East after the earliest local ap-
pearance of modern humans in the same areas, and 1t has
been suggesied that they may have gained. or regained.
lost ground in that period. The time between 100 and 30
kya (or. perhaps more exactly. between 90 and 60 kya) 1s

vtk
2 wiln

at the end of the blank
period modem humans emerged with a new siene !
nclogy and started a radiation that tcex them
rope, Australia and New Guinea. and Amenca. Whether
they parially mixed with or totally suppiaried eariier
inhabitants —for exampie. Neanderthals in Eurcpe and
archaic H. sapiens in East Asia—is difficult to staze pre-
ciseiv on the banis of present knowledge.

Linguistic anc culwral diversity incrzasec conspicu-
ously after that time, and the major linguistic families
probably began less than 30 kya. Most of them are be-
tween 25 and 5 ky old. Genetic dating of hnguistic famui-
lies can only be approximate, but it agress with ideas ex-
pressed by a few linguists. Moreover. the archasologica
record shows increasing diversification. probabiv parallei
with that of language.

An unsolved probiem 15 determining the route by
which the East was reached. Differences between Eas:
Asia and Scutheast Asiz make it reasanabie to hypcthe-
size that there migh have been two routes. one through
Ceniral Asia and one through South Asia. Very littie,
if any. evidence of them exists today (Ag. 2..5.1). The
occupation of Australia and New Guinea was the major
success siory of the southern route. but it eventuaily ied
to an evolutionary cul-de-sac, as the separation betwesn
Qceaniz and Scutheast Asia increased with the nsing of
the sea levels 1n the times after the last glaciation. It was
only with the development of new nautical skilis. 3000-
6000 vears ago. by South-East Asian populations who
were also good farmers, that the Pacific routes were in-
creasingly used In the last 3000-3300 vears. the expan-
sion that generated the colonization of Polynesia begar.
most protatly oniginating in a nuclear area in Scutheast
Asia,

There are two weaknesses in the present analysis,
which will certainly require future work. One of them is
the very shor branch linking Caucasoids anc. in partc-
ular, Europeans to the phylogenetic tree. One hypothesis
is that they might have originated from an admixture
between their southwestern and northeastern neighbors,
Africans and Mongoloids, between which Europeans
are sandwiched. One cannot completely exclude other
hvpotheses. Particularly serious is the possible bias re-
sulting from the fact that almost all known genetic poly-
morphisms have been detected in Europeans. It will be
important to remove this bias. especially in future data
collections. Another area-of doubt is the relationship be-
tween New Guineans + Australians, Southeast Asians
and Northeast Asians. Our results have not settled this
question unequivocally. It seems likely that the uncer-
tainty arises becavse Southeast Asia is poorly known and
may be heterogenzous, with some populations having an
important genetic component in common with northem
Mongoloids and others with peopie from Oceania. The
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Fig. 2.18.1 Poscz e nisiory and reutes of expansion of meodem

o

glerogeneily may be in part due to ancient admixtures,
ard the arow of northern Mongoleids pointing south in
2,13 1express these consideraticns. There are also
scme undeniable physical similariies between north-
ern and scuthern Mongoloids. lead:ng one to wender
whether :hey have more in common than shown by the
trees of sections 2.3 and 2.4, In other werds. a fully di-
chotomceus tree may be unsatisfactory in this part of the
wor!d, but more abundant and better evidence would be
necessary for developing this explanation further.
The passage from Asia to America was later than that
t¢c Ausiraiia or Europe. perhaps because it Arst required a
genetic and cuitural adaptation to the more rigid climates
of Northeast Asia. Genetic data, however, seem to agree
with an earlv arrival, perhaps around 30 kya; possible
uncerainties are discussed further in chapter 6.
Throughout the Paleclithic, population numbers re-
mained small, leaving greater chance for random ge-
netic drift 1o produce considerable diversification. Pop-
ulation size of a continental or subcontinental area at
the beginning of expansion may have been on the order
of 50,000-100,000 individuals. In the late Paleolithic,
much of human action was in Asia, and the occupation
of the rest of the world proceeded from this continent.
Given the greater limitations on life in the north. Asia
was like a refatively narrow, large landmass developed
more in Jongitude than latitude. Because genetic diver-
gence was subject more to random than selective forces.
much of the gradient of the human gene pool goes from
"west 10 east. The first principal component therefore

volved in the adaptation of body build and bodily surace
charactenistics. which noteriouslv respoad te climaie. A
dichotormy is thus observed between geneuc data and
observations based on the physical censtitution, which

is delectable also on modern and fossii bones. This ¢x-
plains the discrepancy between the evolutionary hisicnes
reconstructed from data on genes and on skulls {or. 1n
general, anthropometric data).

Only in the tast 10 ky, perhaps under increasing pcpu-
lation pressure and climatic changes, did humans de-
velop new food technologies, culminating in severzl
differsnt agricultural developments. These innovations
caused the beginning of more rapid population growth,
and in some cases of local expansions, which extended
to ecologically similar areas, allowing the exploitaticn of
domesticated plants and animals developed in the three
major nuclear areas of agriculture. The conseguent in-
creases of population densities began a progressive freez-
ing of drift effects. Farmers’ expansions, followed by
those of nomadic pastoralists. contributed in an impor-
tant way to changing the patterns of gene geography.
In spite of this, opportunities still remained for the sur-
vival of much local diversity, especially in refugia. few
of which have been well examined.

A major cenclusion is that linguistic and genetic evo-
lution are closely related. In this chapter we have seen
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this relationshoy 2t the giobal ieveal. but several invest-
gations On spezific regions thal we examing
in the foilowing chapters have given similar results. The
main reason for tne relanonship is that the evolution of
poth depend crn the same histonc and geograpmc fac-
tors. We have seern inot discrepancies are ool impossi-
ble. givea thal genes can D& pariia.y or even almoest
completely replacec urnder cemain conciters, and lan-
guages can 2.50 be reciaced. Languzge replacement is
more likelv 10 happen. pernaps. in recent hustory. and
there are well-known exampies of it One can also ex-
press the necessity of a relationship between genetic and
linguistic evoiution (and. more genemally, centain types
of cultural evolunon of which the evolution of language
is a key exampie). considering the similarty of the rel-
evant mechanisms of ransmussion. Genes are clearly
tmnsmited frem carents to children: in traditional soci-
eties, especially in tne absence of schools, culural trans-
mission funfarunately a pooriy invesiigated supject; see.
however, Cava'li-Sforza and Feidman 1981 Hewlett and
Cavalli-Sforza 19847 also takes place mostly from par-
ents to children. as does. presumaziy. ths rransmission
of languzge from generation (o generation. Two prencm-

ena transmitied in basicaily the same way are bound 10
a

Ry

per (Cavalli-Sforza et 2!, 1G8§). we
expressed the SI0Ng CORVICLON hat langrage must have
been a great asse: 1hat considerabiv helped mocem hu-
nans in their exparsion. and that it also may have hmited
or prevented acmixiure with other forms of humans that
were jess dzeeloped Hrguistically. The linguisuc infen-
ority of the Neanderthals {Lieperman 1975, 1989 is con-
woversial (Falk 1973). Nevertheless, the extreme <om-
clexity shared by all existing human languages seems
iikely 1o be a product of a final step in linguistic evolu-
tion. which peaked in a.m.h. and was spread by them to
the whole world. An interesting relationship has been ob-
served by Foiey {1991). Using the genetic tree (Cavalli-
Sforza ef al. 1988 and information on the numbers of
languages per family given by Ruhlen {1987), he has
shown that there is a very strong linear relation (r =
0.91) berwesn genetic distance between two groups sep-
arated by a node of the genetic tree and the number of
languages spoken by the two groups together (see fig.
2.15.2). Althougk this evidence is indirect, and the cor-
relation coefficient is biased upwards because the nodes
of the tree are not independent, it adds to the persua-
sion that linguistic evolution goes hand-in-hand with the
spread of modern humans.

The analysis of the genetics of human populations re-
quires an enormous mass of information. Unfortunately.
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Fig. 2.15.2 According to Foley {1991, ther
re.ationship betwesn human genetic vananon
tic groups. showing that genes and lorguages m2 R
diverge tr similar ways. 1f genetic civersily i
of the successive major groupings (op) of
populations is piotied against tne number of |
spoken by those groups, a strong linear refat.onsnip 8
obtained ‘botiom).

its retrieval has rarely been organized in an effizient wal,
and the data base available is the result of thousands of
more or less haphazard collections and analyses of blcce
samples. An essential requirement of a sounc analysis it
that a large number of genes be thoroughly studied ir.
parzllel on all populations of interest. Today, there have
been substantial advances in the techniques of analysis.
unfortunately accompanied by nontrivial cost increases.
The number of populations that can enlighten us or the
past history of humanity is shrinking continuously. Only
perhaps one or two decades remain in which we still
have access to these populations. From the point of view
of genetic history. we are an endangered species, and
it is essential to avoid delay before taking the neces-
sary steps to preserve this impornant knowledge about
ourselves.
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6 AMERICA

61 6.9 Phyloze
£ L 6,10 Phyvisg )
6.3 6.11 Companisen of g
6.4 geography
6.5, Development in L2 .12, Gecgrephic maps of singiz genes
6.6. Development in South Ar .13, Syntheus maps of Amezncl
& 7. Physical anthropel 6.1+ Summan of the gemeic nistery of Amenaa
6.8, Linguistics
£.1. GZ2CGRAPHY AND ENVIRCNMENT

The Amerczs. Normh and South. form (67 and 2% Cordilieras 'n the svest reach altutuide

surface. respectivel, and their sumulatine extend from Alaska 0 Mexico anc in the re
less than that of the largest conument. maximur width, near the ferueth pardl

ciz. wrnon comprises 259 of the Earb's surface. Bt

ecav's total population of the Americas i3 only about

i~z renaberigires) of the inhzhitants of the

world, less than a guarter that of Asa tanich s 60%
t the

At the sime of Ziscovery. the pepulation level was ¢om-
parative’s TuTh Ower but 15 not precisely known. Al
that tme. imporiant popuiation densites existed oniy in
\{exizo ané ‘n the northemn and central Andes. Three
maior ¢emegrephic changes took place alter discovery
(McEvedy and Jones 167%). The natire population de-
creased practically everywhere and is now about 3% of
the toial population (much less in North America) 1t
alsc uncerwent considerable admixture in many areas.
‘and the mestizo population may be almost 20%. White
immigrants and their descendants became the absoiute
majority of the population in North America (the United
States and Canada) and in the southern part of South
America. African slaves were imported for work on the
plantations staring in 1650 and grew in numbers in Most
cases. especially in Brazil. Descendants of slaves now
represent 15%-20% of the American population glob-
ally, an estimate mace very imprecise by the extensive
hybridization that took place. As usual, we confine our
attention to the native populations living in the Americas
before 1492, and begin by describing the environment.

[

North America. Two chains of mountains of very un-
equal aititude run along the eastern and western ¢oasls
of Nonth America: the Appalachians in the easl have
been comsiderably flauened by erosion, whereas the

zhout cne-thi ;

The rest of Norh America is relativ
shield i the miccie is 1400 feer {427
erage. but it descends in altituce beth inth IwET
Hudson Bayv and in the scuth and southeast, ewirs the
lowlznds and the Great Lakes region. The nortnem fans
of the lowlands have been marked by mcraines aciummu-
lated in four major glacial advances: the southerm part
cemained ice free and was moiced by rivers, of whiat
the Mississippi is the most imporiant.

Because the continent spans latitudes from €5 woa
few degrees above the equator. chimate and vegelangcn
are very diverse. The Arctic is mestiv a cold deser.
with only two months in which temperatures exceed the
freezing point. Below the Arctic. in southern Canada. the
climate is temperate and cool with frosty winters, shont
springs. and moderately humid and warm summers. The
continental United States has cold to mild winters. de-
pending on latitude, and hot summers with ample rain-
fall. The western United States is very dry except on the
coast, which enjoys, especially in its southern part, @
Mediterranean climate. Central America has Little vana-
tion in temperature with the seasons and has a mild cli-
mate with zbundant precipitation, except in central areas.
which can be very dry.

Two-thirds of Nonth America was once forested. "he
type of trees depending on temperature and humiday
The rest of the continent is drier, w.th grassland of desert.
In the Great Plains of North America. tallgrass prai.es
formed the habitat of the bison (often called puffaiot for
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Ts some exten:. South Amenca is
a rirror image of Norih America. Here 100 the wesi-
ern mountains border the Pacific and reach astounding
heights: they go from the exireme north io the ex-
treme south and are wider in the middle. Olc. flattened
highlands occur in the east in northern Guiana and in
southern Brazil. Berween these highlands 1s a very wide
towland. the Amazon basin. The Amazon basin occupies
all the nontheastern part of the continent and is covered
by tropical min forest. having very abundant precipita-
tion and little change in rain or temperature throughout
the vear, A relatively small fraction, about 10% of the

South America.

6.7 PREHISTORY: OCCUPATION OF AMERICA

The prehistory of America is shoner than that of any
other continent. and its beginnings are more obscure
despite €normous interest among scientists who have
contributed to the research. Thus. there is considerable
uncenainty regarding the ongins of native Amencans
and. as is often the case, uncertainty generates discus-
sion to the point of passion.

nasin, is excelien: for agriculiure (“varzea') because u
s fooded veariy when the rivers are high. but is ret
continuousiy submerged. so that it is naturaily feruizel
every vear. bu: the rest (“terra firme™} lends itself Jess 12
agriculture. Where the precipitation 1s not so heavy, the
temperatures are higher and the seasons change, gener-
atng trcpical savannas common (0 the Orinoco basia.
just northwest of the Amazon in the Brazihan plateau.
Earmther south is érv forest and stll more 10 the south
lies the basir of another great river, the Parana. Mzjor
grassland areas are the Pampas of northemn Argeniina.
farther south lies the Patagonia desert.

The Andes vary in climate and flora, depending on zl-
titude and local conditions, from tropical forest 1o grasses
and plants of small and medium height {"paramos™), t0
steppe (“puna”) that reach the snow line. The extreme
south. at a latitude of 567, has glaciers and mountains,
and a frigid climate.

DOI1 02180

There is essential agreement on the idea that the
peopling of Americas took place with the passage of
nomadic Siberian hunters from Northeast Asia to Alaska
(Fagan 1987). Other hypotheses have pasited extraordi-
nary journeys—for instance. from Africa to Amenca or
from America to Polynesia—but they are not supportec
bv hard evidence (Bellwood 1979). One problem, how-
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ever. 1S that amonZ 'he oilest sites those that are less

in dispute 1tut cemainly net ennrely accepled) are in

ca. Moreover thers are cnlv a few Siberian

sites that mav have been inhabited by pionesrs who

Jater occupiel North Amernica Weil-established Siberian
<

na

Scuth Amer

sizes are mmore recent than the oldest Amercan sites
wrich are few and difficult e date. The oldest American
sii2s are nof accesiec Oy some archasciogists. whem oth-

w

ers accuse Jf mainimning unreasonably mgn standarcs
(Brav 1988,. Briefty siatec. thers is strong disagreement
between archaeciogisis who believe that the eariiest en-
Uy nto Nerh America was 30-35 kva (thers have even
been claims of earlier sites). and those who are prepared
to accept, cn the basis of present evidence a frst date
of entrv of 15 kya. We briefly review here some of the
maior Ards that are generally accepied and indicate the
TE;Of COTtraversies,

There :s suasiantial agreement o0 the lack of evidence
of archaic Homo saprens o1 earlier thpes in Amernca.
All wide.r acceped Amerncan site detes follow the dis-
appearznce ¢f Neandennas in Eurcpe and in Northeast
Asia, and there are no fnds scpporing the migraticn to

g

America of human types precscing anatcmically modem

4]

- [ b M
kumans (a.m. R
a

urted 20-12 kva. with 2 peak a

3 g v ang environment ¢f Amenca and

mhem Asiz whern the migretion from Siteria 1o Amer-

' o :ce was different from

agial tmes (g, £.2.1). glaciers occupied
f

roday Inlaie gl
a.mcst ail of Caneca and par of the nomth-central United
States. Temperate anc tropical climates were found in

<
Norh Amernica at much jower lantudes than at present

Gazzaecarea

ne wopieal forest had a somewhat smaller extension,
especizliv in Scuth America

An ice-free comdor is believed 10 have exisiel De-
the easiem edge of the Rockies zr
mense g.ociers occupying the central and

of Carada, but the environmenial conditions

doubtezly fairly fngid in the cormider. Perhaps

portantly, at the presumed time of the ¢rossing,

iine was iower, due to water being retained in the polo
ice. This exposed the continen:al shelf along the coas,
causing the temporary disappearance of the Benng sira t.
A wide and flat land bridge. Beringia, replaced the sirat
connecung Asia and America. and is believed o Rana
existed between 25 and !5 kva. It is not compieisly

was prakbabiv a largely treeless land with grasses, !
birch, and shrubs, a mosaic of steppe and tundra It
was ccld and dry with strong wirter winds, Nevente-
less, there were mammoth. biscn, herse. antel:

Without 1t, the passage would have had 1o have besn
mace by boat, but direct archazciogical evidence of i
sage by water is gifiicuit to find and, in this
not been discovered.

Condiuons that permitted crossing from Asia w0
Armenca dv land existed for seme time and mav have
favored the passage of different groups in differar: pen-
oCs. seme by land and some along the coast, The climare
in Berngia was probably never 100 attractive, alt=ough
perhaps not very different from that of the Siberan r2-
gions of erigin. and it may have senved as an incentive

Expcses conrentai shet
Tanea

Taga

Tempensta ri.n forest

Temoenale Seciducus forest

Unc:iteremtigied praing, grassiand
scrt, stepoe and desent

Uncterermaled aipne formauons

Desan

% Urgiifterentiated tropcal deeGuous
Ny Trosccal ram forest

AR

HEMmmogALLIL

Uncit'erentigted Canboean formations

Scn.t stegpe

Fig. 6.2.1 Glacial environment in the

NE

Americas about !5 kva {Jenn'ngs g8
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o contnue migrat.on onoan easiern and, Anally southem en Russian steppes normth of the Black Sezr among ke
direction latter. the best known lived at Mezinch on tne Dniecer

Severz! Siberian sites could have besn homes of the i8~14 kva (Fagan i987,. Some of their 12c's are similar
ancestors ¢f the garly Americans. 1o the "microblades” made in Northeast Asiaarthatii~s

. Abour 20 vz, in Malta and Afocniova, in southem 2. At the cave situated near Dyukia (230 soellsd
Sibera (see Fg. 5.2 J nd rein- Diuk:at), rear the Aldan River arn affuern: of the ‘L:na‘
deer hunters simi.ar (o the mamme:h hunters of the west- a culture was found that was dated at i+iZ kya. By

14 kya, this culiure had already spread even farther
north, up to the Arctic Tgean where a mammeth buryv-
ing ground was found ar 71° latitude (o Berelekh. The
discoverer belienes its beginning to be eariier and trace
the origin of these people to northern China. The Diuk-
tai people used microblades but, unlike Malta people,
a:so made bifacial tools {Fagan 1987). Microbiades were
used for inset 100l5 and appeared in northemn China 30—
15 kya; they became common in Japan and perhaps Ko-
rez in the later part of this period.

3. A third site is Ushki Lake ir Kamchatka where the
oldest dates are arpund 14,000 8.C. The early Ushxi cul-
wres used stone-tipped spears, perhaps bows and arrows.
The late Ushkr colture (12,000-16.000 8.C.1 is similar o
the Diuktai cuiture, but more advanced, and has pecu-
liarities of its own. A burial of a husky cared 1o 11 kya is
the oldest northern find of a domesticated dogz and mav
have been cornected with the use of dog sleds. Mary
sites farther noth on the Chuckehi peninsula isee fiz
6.2.2) seem 1o belong to the late Ushki culiure and show

A some intermediacy with Alaskan sites (Dikov 1588,

g: gy?::“ca The earlies: archaeclogical scenario in Norh America

D. Berelex~ irciudes sites in cenral Alaska (fg. 6.2.2) and oth-

. Usti -zue ers in the continentai United States (in the panms tha
Fig. 6.2.2 Arsnzeniogical sites :n Paleolithic Sibenia and were net glaciated at the time) and Mexico (figs. 6.2.2,
Alaska Fagor (5870 Dikov 1688 6.2.3). Tooi finds at Old Crow Flats in the northem

ke Snee!
T ca 1812
e 12kp2

Ong Crom
Biuefish Caves

ATLANTIC DCEAN
Meacowernh Rocksheiter
Lage Sat Sorrg

£l Jobo

Prkimachay

Peara Furada

At Boe’ -
Monts Verde

e AL-CIOMMONE

PACIFIC OCEAN

Fig. 6.2.3 Palec-Indian sites in Amenca
(Fagan 1587; Guidon 1587).

DOT 02182



306 CHAPTER 5

Yuker (Canacaj near the Alaskzn border are undcubt-
eciy human. but the date ¢f 27 kv claimed for them is
disputed because it comes from animal bones. ard the-e
is no consensus that they were “modiSed” by humans.
A hwman artifact made of bone that had an older care
nas been redated to 13.9 kva. Arcther site close 1o Old
Crow. Blue Fish Cave, has nones with dates of 15.5 kva
and 12 kya. . acdition 1¢ humar arifacts, including mi-
crovlades sim:lar 1o those of the Diukiai caves. A lower
laver at Blue Fish has oroken bones dawea 8.000-10.000
vears earlier, but signs of human Occupation are not as
clear as for the jater jayers.

Mary sites in Alaska have besn dated 1o 12-10 kva:
they cortain bifaces and/or microblades reminiscent of
the Siberian cultures (Denalj cemplex. Dry Creek. Ak-
mak). In summary. there is no evicence on which agree-
ment has deen reached that Alaska was occupied by hu-
mans befors 15 kva.

In the ceniral United States, there was 3 major explo-
sien of archaegiczicz! finds marked by projectile poin:
ramed alter the Clovis site. whick is dated 1o the pericd

I 2-1i kya. There ars. however severa) finds olcer
then Clesis. A conservative analvsis by Fagan (1987;
hists a few places that are pre-Clovis and in his view more
sausfaciery (see locanon of sites in fig. 6.2.3): Fort Rock
Cave, Oregen—~13.25 kya; Wilsor Butte Cave, Idaho—
13-14.5 kva: Meadowcrof: Rockshelter, Pennsvivania—
mcre then 12 kya fup to {6,173 kyva; Adovasio et al.
5821 Lirtle Salt Spring. Florda— 12 kyva.

According o MacNeish (19785 Mexico has dares
greater than 30 kya associated with chopping-chopper
‘ools. fcilowed oy a phase 30-13 kva with bone tools and
a unifacial industry (see criticism in Fagan 1987). Other
archaeciogists also believe dates ezriier than |3 kva for
Mexico and South America (ses ajso Lynch 1990). Here
we cite four major examples of early dates for South
American sites,

The Pikimachay Caves in Peru have a more reliable
later occupation at 14 kva and ar older one at 20 Kva
considered less reliable.

Dates of i4.200=1150 at Alice Boer Site in south-
central Brazil are more reliable than those of earlier
tools from 2 Jower laver at the same site, dated to 2010
kya. Pecra Furada in the northeasiem Brazilian plateau
(Guidon 1987) has yielded various layers with signs of
human occupation, the oldest of which was dated to 32
kya. Monteverde (south-central Chile) is an open sertle-
ment with excellent conservation. The people there were
mammoth hunters living 12-14 kya.

It is difficult for nonarchaeologists 1o form a final
opinicn at this stage, but wide disagreement obviously
exists among specialisis. It is understandable that there is
lirtle tendency 10 rely on radiocarbon dates especially if
they are unique, have high standard error. or come from
samples that could have been contaminated with older
matenal. Other often-cited objections are thar the strat-

—

:fzztien is imperfez:.
irplements Lneeananm,
anc totally satisfacten,
one of the motives for the mesisrance -
aniemerto 14 kya or 18 Kva sears in
Amerca. The idez "nat there s 190 5

could well have coveresd disiancas of mary n
miles in a period of 1000 vears. In facr, :h
nev from the extreme normh 1o the exireme south mighe

have 1aken about that long (Marin 1972} The zronlems

that arise from accepting the hypothesis of this exirzmely
rapid displacement are of two kinds: the hunters =azd o
tle time to adjust to new environments 1 they mave
so quickly from nomh 1o scuth across suck a2 wide
diverse continen!, and they must have reprocuced ar g
high rate in order not 1o dilute themselves oo muck in
the race toward the south. Afproxima: ]
cate. however, that (ke Ayvpethes:s of m
not ynacceptable (Cavalli-Sforza 1e84n 2z of ze
netic consequences of this rapic adhance are ¢discascad
In e last section of the chapter. The preblem :
HOR 10 new eavironments mus: Have besn simpls
the availability of the same orey {mammorth,
anc probably others) throughout 12

that South America was occupied h ‘
from the Pacific or the Atlantic Qcear. is more 2 i
‘0 accept. Whatever trace of African gerss a2 ofoond

amcng hiving people. it 1s much more likgiv 1o havs
originated frem admixture with African slaves after the
sixteenth century. The Pacific islands closes: 1o Sauth
America are quite far away anc were ccoopied only ven
late. in the last two thousard vears.

There is no problem with the essentials of the Clo-
vis culture, which developed around 1!.5 kva or the
Great Plains of North America and lastec for abaur 500
years. It is marked by mammoth and biscn butcher-
ing places, where bones of other animais are also ceca-
sionally found. The mammoths were kijled with spears
headed with projectiles that had characterisuically futed
stone points and were given additional thrust By using
spear-throwers (known as arlarf). This culure takes is
name from Clovis, one of the IMpOortant sites; it was sup-
ported by a scarce and scattered population. Its origin s
uncertain: its end coincided with the disappearance of
mammoths from the plains. Shonily thereafter, these an-
imals disappeared from all of America along with sev-
eral other large mammals that became extinct between 12
and 10 kva, inciuding the mastodon (ancther elephant].
the saber-toothed cat. the horse. several camels. giart
sloths. and others (Grayson 1987). One large mammal
that survived and was stjl] flourishing on the Great Flains
until a few hundred years ago is the bison.

The disappearance of the big mammals has reseived
different interpretations. Martin (1973) suggestec that it

¢ connnent
efore the n

1. “i

s
£
H
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startzd i Normh Amezrca and
Americz by funters tnal oclu-
f amenzs in pursuit of this pren This

veo s ceriaimny simphsic
een advanced as an explana-

xincuons that happe-ad 3 abowt

was due o
was ConnnL
pied the wo
hypothesis. b

leistceens .
tion for any simlar

. . s s mf tma ] JOT T | .
this time 11 many pans &7 INe WA AD0uEn Sverount-

i

ing may have besn = parial cause. it seerns lixely ihat
i the postglacial pericc also had a
strong impas: by causing crofound ecological acerzhions.
Evidencs that it affecred the fauna comes from the ob-
servation that large extinctions of birds alsc cccurred at
the same time. whereas small mammals survived and
changed their range. Moving to other, more acceptable
envircaments was cenainly @ mode cf adaptation ¢ cli-
matic change Gravson 1987) that was not equally open
10 large animal:. The bison. however couid survive be-
cause it was not hound by its digestive sysiem 0 el
only the :zll ha:z praimes but also the
shom grass that replaced iR postglacial times. After
the disappezrance of the mammoths, bison-nuniing be-
¢ame the majcr source of cther commoditias
(bones. hides. e ;. Weapons changed somewhat. and
new projectile points were developed from the Clovis
points There was some slow evownon in the hunting
techn guzs, tutim the Piains the bisorn remained the ma-
jer scurze of foce for millennia Oniv the introduction
of the Rosse anc the gun after the Spanist conguest in
the ezriv six:eenth century generated a dramauc change.
The mison tmen came very close [0 extinguon and was
saved only OV protellion In gOVErnmen: resenes atth
Beginning of s centurny

Whatever the first date of entn, betweer 33 and 13
kva. it is clesr that thers was more than one migraton.
The ingwistic and biological evidence 1s discussec n
sections 6.8 and 6.5-06.1

The oldest migrzticn from Siberia was that of the
Palec-Incians. to which the above ciscussion refers, anc
jed to the peopling of the entire continent. There may
have been 2 series of migrational waves, not simply one,
or there may even have been a continuous flow. The other
two migrations were both later and ied to the occupation
of more limited ané well-defined areas in the north.

Another migration, presumably a second one (15-10
kva) is namec after the Na-Dene family of languages
spoken by these peopie. They settled in southern Alaska
and on the northwestern coast of North America, perhaps
only a liztle later than the Paleo-Indians. Much more re-
cently. at the beginning of the present mitlennium. some
Na-Dene groups migrated farther south.

The third migration was that of the Eskimo-Aleut {ca.
10 kva), whc Kkept to their Arctic and sub-Arctic habi-
tats. with the Aleuts occupying the Aleutian islands and
the Eskimos occupying Alaska and the northern coast
of Nont America. spreading later as far as Greenland.
There are still a few Eskimos in the extreme northeast

)

(SRR 5

L g

time of orgin {
what longer. It 1
Aleurs had common ongins in Asia,

Dikov (1958, has suggested that the late Ushki cul-
ture. dated 10-12 kva and located or the eastern coast
of the Kamchatka peninsula, shows simianties with cul-
tres of Alaska and British Columbia and mav have
contribuied 0 the Eskimo or the Na-Dene pogpulations
or both. Dikov also discoversd a culure on the
easten Chuxchi peninsula at Puturak Pass. in
proximity to the Bering Sea, that has a tzchnol
different from other Asian cultures and simi.ar o th
of the Gallagher Flint station ir the Brooxs Range of
northern Alasxa. It is dated to 10.549= 130 years age
ard also has similarities with the cuiture of Anangu.z
(fig. 6.2.21, a smail island in the Aleutians near Umnax
Island. The Ananguia culwre is the oldest xnown in the
Aleutians (dated ar 3.7 kya). Laughlin (19880 suggested
thar Eskimos and Aleuts both come from Anangula an
that the occupation of the Aleutian [slands began from
it. proceeding poth westward and eastward from thers,
The earliest cccupanssy of the western and easier ends
of the chain of isiands is currently dated to 3000 vears
ago. but the most interesting early sites of these fsher-

[

first known date of occupation of Anangula has also been
suggestad {Lacghlin 1980) as the date of separation of
Aleuts and Eskimos. Fagan (1987) indicated more zon-
servative'v a date before 400C vears ago. While Aleuts
remained on the islands that carry their name and mostly
maintained their primary skills in hunting sea mammals,
Eskimos developed transportation skills across the Arctic
and hunted not only sea but also land mammals (musk ox
and caribou). The Dorset culture (Jennings 1983) rarged
from the Northwestern Termitory in Canada to the Hud-
son Bay. Lasrador, Newfoundland. and Greenland by
1000 B.C., on the average, but there are signs of earlier

" occupancy of these regions by a pre-Dorset culture.

The difference in origin of Na-Dene and Eskimo-Aleut
remains 10 be clarified. The coast of the Pacific North-
west was colonized by Na-Dene speakers, but the exact
time sequence is not clear. Queen Charlotte Islanc. off
the coas: of British Columbia, was continuously inhab-
ited between 7000 and 5000 years ago, but the area may
have been occupied earlier. The populations of the north-
west coast developed a special way of life, reaching high
densities especially at the mouths of rivers where saimon
was easy to catch. Their cultures at the time of European
contact allow us to place them amone the world’s mOst
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successiul foragers. and they were the subsec: of classical

research in cuturab anthropelogy.

The easiern coast of Greenland was seniad by Vikings
corr.ingf \ur\»a\ and [celand inthe ninth ortenth cen-
wry Ao oout e Viking settlement lesi contact with Eu-

rope anc disz p eared in the fifteenth centurv. Perhap
thas eariy ume. and probabiv later after the Danes seik e:‘
in C: ...'am. hecinmIng iNAD. 172 there was some de-
gree of admixiare with people of Eurcpean onigin

In sumrr‘r‘. there is little agreemen: zbout .he first
occupation of the Americas, possibie Jates vary from 35
to 15 kya. There is agreemert that inis first migrauon
came from Siberia via Beringia and was followed by
the rapicd occupation of the whole ccntinent by “Paleo-
Incians.” The next settlement, on the northwestern coast

6 3. BECZ.,NNINGS OF ACRICULTURE

hl

The develozment of hueman pepulations was very un-
gual in the varous regiens of The Pajes-
Indiar nuntere accupied the cor T with extrzordinary
rapicity; there later deve cped loca. hunting waditicns
that lasied for millennia in seme areas. though inevitabiy
with more or \ess continuous cuhural changes and peo-
ple displacements. The pesi-Pales-Irdian penod is often
cailed the Archaic Pericd or later hunting-and-foraging
pericc.
he mansitien ¢ foed procducticn from the forag-
\-t wat cs. the huming gathenng and. near
—is sometimes called the
Form-me Peri cd. it oc~urred at very different umes an
n differeﬂ. wavs in the varous regions. In the periods
prececing agniculture or in its early development. pop-

jng Con

u]anon density increased somewhar. a stimuius to tech-
nological advance in food procuction. The development
of domesticated plants and animals and their adeption as
staple food was alwayvs a relatively slow process. espe-
cially in the Americas. for reasons that depend in part on
geography anc in part on the nawre of the domesticates
themselves. Compared with Europe and East Asia, dif-
fusicn of agriculture to neighboring regions was slower
and more limited. Therefore, at the time of European
contact, piants had been cultivated for almost 10 millen-
pia in areas like Mexico and the western part of South
America, where imporrant empires with large popula-
tions had developed. In many other regions, however,
large numbers of American natives were sull hunter-
gatherers. This was true in particular of the Nerthwest
coast North American Indians, the Na-Dene, and of
Californians; but in both regions relatively high popu-
lation densities had been reached at the time of contact
ane complex societies }ad developed, especially among
the Na-Dene. The density and. according to some, so-
cial complexity of these hunter-gatherers were greater
than in other pans of North America that offered only

of North America. was hetweer [8and 0w
tributec to Na-Dene-specking peccie The o

10 k\a or later. leﬂ 1 the occu

N
3

: 2
0 g8

couon of the

pos=d oy C'een'ﬁerv etal (1935 . seg 2l

and Ruhlen (19921, Ttis based on tin
genenc irformation. as we shall see in
chapter. A group of hinguists (sec. 6.8
poses the interpretation of hngu!
Greenberg isee Ruhlen [987.
Wright i1,

Other useful referen ces are
(1985), Aikens (1990,
chapters 34 and 35 of the Ca:::ndge Ercyeicpes
Archaeoiogy.

(3%

Kirk and Szav
d Runlen (1690, as =«

marging. re g
been adogted as a pariial sc o!' :'ooc. ‘:3:’ o sTaes
dexejopr. ent.

The beginnings of agriculiure in
siightly later than those in the M ""I Eﬁc. : :
By the year 9000 a3 p. Midcle Eastern agnouiiure was
aireacdy a complex economic system using
and plart domesticates that could be expermed 10 nearty
regicns with a somewhat similar ezoiogs. Initial ¢
opments in Mexico and the nerthem and ceria
took place in an environment ard with domesuca:
wicely represented outsice the crigirnal area. Few 7
of the criginal ¢crops had the potential of being easily 2x-
ported 10 a wide area around that of origin heicre seng
more fully developed. unlike the Middle Eastern domes-
ticates of wheat. barley, sheep, goats. and catt’e. In ad-
dition. agriculture in America began in areas Like central
Mexico and the western part of South Amernica (mesty
Ecuador and Peru), which were 1o some exieni unigue of
isolatec. The Mexican plateau enjoyed a temperate Zii-
mate not found in much drier northern Mexico nor in tae
tropical forest of the southern part of Central America.

The Andes were another unique environment in which
extreme differences in altitude at a short distance pro-
vided a great variety of small niches, each suitable for
very different types of economic activities. In time. this
variety was cleverly used by what is called a “vert:cal
pattern” of exploitation. namely by foraging, cultivaung.
or breeding very different plants and animals at different
altitudes, often very close together, and exchanging these
products by a complex network of trade and communi-
cations. Systerns of seasonal migrations also ceveloped.
similar but not entirely comparable 10 “transhurmnance’™ in
the Old World. It took time. however, before tae social
and political conditions of these populations were such
that the extraordinary variety of available environments
could be tumed into a source of wealth.

hoth amimal
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Native Amercans developed 2 grex! rumzer of do-
mesticatsd piants for a vanely of ‘
Heises 1977, Marny of them. like maize. potatoes. and
omataes, were exponed o Europe afier thair Ciscovery
in the New Worid and acquired pnmary imporianse as
stape focd in the Olo World. Other American piants like
manioc were exponed 1o trogical Afnea ang redicany al-
teed the local fooc customs. The first plan: domesticated
in America mav have been the bowe gzerd (Lathmap
19773, at least 9500 but passibly 11,000 years age, be-
cause of its usefuiness as a waler CORtainer. Maize was
domesticazed from local plants in Mexicc at Tehuacarn
and Tamaulipas arcund 9500 years ago. but imtally—
and for many thousands of years—it remained a small
component of the diet. Originally, maize cobs wers one-
tenth or less the size of moderm cots Cob size grew
with remarkable regulanly Oover tne muilennia. presum-
ablv because of artficial selection exercised consciousiy
or subccnscicusly by the bresgers. who mzy have been
sysiematically choosing the best cobs for reproduciion.
Al tae ume of the Spanish congues of Mesxico. agr-
cul'ure Sormed an imporiant part of the food supply.

which was auzmented by the produtts of huriing anc
gathenng. [t 1s more of less arpuraniy assumed that
S

mcuirare became 1 major source of food suppiy at a
meical” ume apout <000 vears ago. At that nme. the

s drst appeararie then. much
Asiz. and almos: cemainly inde-
nendentls Beans were also domesticated early in Mex-
co. with the Arst examples 9000-10.50C years olg; they
are a good compiement !

1

s

o the maize dist because they
supply essential amine acids geficient in maize. Squash
was soon acded 1o maize and beans. formung the Amer-
«car Indian triac of staple foods famous for being nu-
tritionally well balanced. Potatoes probably came frem
Coombia (10 kva,. Cotton was grown for use as a tex-
tile. Most of these crops could not grow in tropical envi-
ronments, such as the lowlands of South America, where
instead manioc was firs: domesticated. It later spread 1o
otrer areas of tropical forest outside the continent.

Few animals were domesticated; however, the use of
dog meat for food may be 6000 years olc. The turkey
is first found in Mexico from 300 B.C. In the central
Andes considerable use was made of domestic camelids
{llamas, alpacas). which became increasingly common
in the last 8000 vears for transportation and meat. Guinea
pigs were domesticated in Colombia and Peru for meat
probably in the last 4000 years. Figure 6.3.1 shows the
sites of earliest domestication in America (Bray 1980).

At the time of European contact, Amencan natives
were still in the ston: age: the oniy widely used metals.
gold and silver, had almost entirely omumental appli-
cations. Some native copper was used for weapons and
omaments. Even so, at the time of contact. two major
empires with large populations had developed in Mexico
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Fig. 6.3.1 Distriounion of probabie piaces of sarly
domesuzaticn (Bray 1530

ard Peru Elsewhere, population density was sti, low
although it had increased in the last miilennia over the
very low censities characteristic of the initial penod.
The high mobihity of the Paleo-Indians aliowed them
to occupy the whole continent rapidly. but later popu-
latior, growth was slow sntil the iast two or thres mil-
lennia and increased aimost exclusively in areas where
previous imponant agricultural development had oc-
curred. The number of American aboriginals at the time
of contact is very imprecisely known and varies greally
with the authors. Early estimates by Kroeber (1936) and
Mooney (1928) (whose estimates differ little from Kroe-
ber's) give a total of 1.2 million for all of North America,
of which the largest components {(in thousands of indi-
viduals) come from California (260), Canada (190), the
Gulf States (115). and the Plains (100). Later estimates
are higher. up to 5 million for the United States (Russel
1987) and 300,000 or more in Canada (Charbonneau
1984). Meso-America was the most densely populated.
with perhaps 6-25 million people (McEvedy and Jones
1978}, For central Mexico, Cook and Borah (1971) sug-
gested a population of almost 17 mitlion in aD. 1532
down to % million in ap 1548 and 1 million in 1608,
but Zambardino (1980) corrected the 1548 estimate 10
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