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GENETICS OF SOUTH AMERICAN INDIANS AND THE
ORIGIN OF AMERICAN MAN (*)

LIMITATIONS OF THE GENETIC APPROACH

Before we start (o discuss in what way data which exist about the
genetics of South American Indians ¢an throw light upon the controversial
problem of the origin of American man, it is important to have in mind
the limitatons of such method., Genetic characteristics are not static en-
rities and their frequency can change in striking ways during a few ge-
nerations, The occurrence of similar gene frequencies in two regions of
the world do not necessarily imply that these populations have shared a
common gene pool in the past. These similarities can be due to a series
of causes, parallel evolution being one of them. On the other hand, the
occurrence of divergent results in two populations indicates only that they
are ditferent mow., They could have evolved from a common source. The
genetic approach alone therefore is of little use for the study of past mi-
grations of man. Its results should always be interpreted in the light of
what is already known by other means of anthropological evidence.

Modern genetic theory recognizes four ways in which gene frequencies
can change: a) mutation; b) selection: ¢) genetic drift; d) migration.
Any one of these factors can be of importance in the diversification process,
and they generally interact in complex wavs making historical recons
tructions wvery difficult. In the past many authors have expressed the
idea  that human racial classifications should be based on "non-adaptive”
chatacters, because they would be the least likely to be changed by the
action of evolutionary forces. This point of view is only partally correct;
if the action of selection is minimized it would be easier (0 reconstruct
the past history of the stock which is being studied by means of successive
migrations, On the other hand this attitude leads to the neglection of
an evolutionary factor which can be important: genetic drift. Many ge-
neticists, however, doubt that there could exist such a thing as a “neutral
gene’. The genotype integration in man or any other organism is such
that characters which seem of litde wvalue or importance may be connecied
with far-reaching physiological processes,

Human populations are always in a process of change. They are
dynamic entities which condemn any awempt to simplify the problems
posed by them in terms of “racial types”, Keeping these restrictions in
mind it 13 now possible to examine what evidence the genetics of South
American Indians can give to the problem under discussion,

(®*) Paper read in the “Second Imtelectual Meertings of SEo Paulo”, held in
this Brazilian city from August 21 to 27, 1961, The author's researches in  chis
subject have been supported in part by Rockefeller Foundation grants,
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THE VARIOUS HYPOTHESIS ABOUT THE EARLY PEOPLING OF
AMERICA

A number of investigators have presented several hypothesis concerning
the peopling of the New World. Rivet (1958) has summarized the ma-
jority of them, The French scientist himself assembled a large amount of
evidence to support his opinions, maintained for almost half a century,
that the American aborigines are the product of populations which migrated
to this continent not only through the Bering strait, but across the Pacific
Ocean as well, These points of view plus others of the so-called “poly-
racialists” (Birdsell, 1951) were not accepted by a large group of North
American scientists. This was due in large part to A, Hrdlicka’s extreme
position in the subject; still the prevailing opinion among physical anthro-
pologists in the United States seems to have remained unchanpged after
Hrdlicka's death: the American stock was formed exclusively from Asiatic
populations who came to this continent through the Bering straic (Birdsell,
1951: Stewart, 1960).

Indeed no one can deny the large Mongoloid component existent among
American Indians; the discussion which exists is about the importance of
otheér contributions to their gene pool. Birdsell (1951) suggests a dihybrid
origin for them; according to him besides the Mongoloid element an archaic
Caucasoid contribution from the Amurians would be present. River (1 958)
presents the rthesis that the American Indians are the result of a certain
number of migrations of four main racial groups, Mongoloid, Eskimoid
(both coming through the Bering strait), Australoid and Melanesoid (co-
ming across the Antarctic and Pacific Ocean, respectively). He admits
the possibility of other migrations of Asiatic archaic Caucasians and Pygmoids
but emphasizes the need of new studies in relation to the passible influence
of these groups. River presents also a chaprer in his book about the
commercial relations which would have existed in prehistoric times berween
America and Polynesia but does not mention possible influences of this
caommercial exchange in the 'physical make-up of the populations.

Imbelloni (1938, 1939, 1950) admits the migration of seven distinct
human types in the following sequence: Tasmanians, Australians, Melane-
sians, Proto-Indonesians, Mongaloids, Indonesians and FEskimos. According
to him they have originated eleven human types throughour the continent.

Heyerdahl (1952) most persuasively put forward the inverse hypothesis
that the Polynesians are the result of two distince migradons from America.
First a fair-bearded race arrived on balsa-log rafts from South America,
The other main contributors are said to have arrived later and to have
been American Indians from the West coast of Canada — indeed they are
positively identified as members of the still-existent Kwakiud rtribe.

Genetic traits of the first immigrants would be very difficult (o de-
monsirate presently in South America.  This evidence, therefore, will not
be considered. The comparison of blood groups of Polyaesians and North
American Indians, however, presents, according to Mourant (1954) and
Simmons (1956), a strong suggestion that Polynesians and North American
Indian in a not too distant past bad received many genes from a common
gene pool. The direction of the migrations, however, could be not only
from North America to Polynesia, but the opposite or even in both ways.
The discussion of this point, however, is not pertinent here, since [ am
going 1o discuss the evidence concerning South American Indians only,

Table 1  summarizes the standpoints of the aunthors mentioned above
about the origins of American Man. No attempt will be made here to
analyze in dewmil the evidence preseated by them. Newman (#957)" has
already presented a highly critical paper about Imbelloni’s ﬂp‘]m:limh ‘whuh
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he calls "ultra-migrationist”. Instead ! will oy to assemble the available
genetic evidence to find out if it is in any way compatible with these
hypothesis.

GENETIC DATA

For the same reason as Heyerdahl's Birdsell's points of view cannot
be discussed here. The Amurian element, according to him, would be
present in some Californian Indians of today. Suffice to say here that he
recognizes how meager his data are. And indeed oo genetic evidence is
available in South America which could give support to this hypothesis.

But Rivet's thesis can be subjected to closer scrutiny. The Australoid
influence alleged by this acthor ftor the Fueguidos is not coonfirmed by
data of the ABO system (table 2). The Fueguidos probably were all
from group 0 (frequencies of I+ and I* equal to zero) before their coatact
with FEuropeans, while the Australian aborigines present large amounts of
gene In (from 18.59 to 37.81%) and certain quantity of gene 19 (0.00 —
4.069%). In relation to the Melanesians their largest influence would be
among the Laguidos, former inhabitants of a large region of North and
South America. Presently this influence would be detectable mainly ac the
NW coast of North America, in the Amazon basin and Colombia (table 1).
Table 3 presents the pertinent genetic information, The frequency of genes
in six genetic systems is completely different in Melanesians and Brazilian
Indians. For the Amazon Indians i partcular daw is available for four
genetic systems only. In three of them the frequencies are clearly discor-
dant. As to the Rh_system no detailed data is known aboutr their gene
arrangements. If they should be similar to the results obrained among other
Brazilian Indians, it is possible that they would be discordant in this system
also and not concordant as the values of D only might suggest. As far
as the Colombian Indians are concerned only data about three systems are
available, In one the results are discordant and in rwo others possibly
concordant, Pending further studies among the Colombian Indians, there-
fore, the Melanesian influence is not supported by the genetic evidence.

Imbelloni’s ideas can now be discussed (table 1), According to him
the Fueguidos have been influenced by the Tasmanians, If it is supposed
that the latter had gene frequencies similar to the Australoids, the results
of the ABO system are against such iafluence (table 2)., Imbelloni assumed
further that the Australians would have influenced the Pampidos. Dawm on
the ABO system are not incompatible with this hypothesis, but those of
the MN system are (mble 2). He also mentioned a Melanesoid influence
in the Indians of the Brazilian Eastern Platean, This, as mentioned above,
is not compatible with the dawa at band which show a completely different
pattern of gene frequencies, in Brazilian Indians and Melanesoids (table 3).
According to Imbelloni there would be a Protwindonesian influence in the
Amazonian Indians and an Indonesian iofluence in  the Istmidos. The
last-named ladians are almost extinct and no clear informagon about their
distribution in South America is available (Imbellopi, 1938).  Imbellon:
(1957) suggests that the Chibcha of Colombia and Fcuador could perhaps
be ascribed to them, The only genetic frequency available about the
Chibcha is from unpublished results of Layrisse, Layrisse and Wilbert, who
found L009% of Diego positives among 100 Tuoebo,  This number is
compatible with those found among the Indanesians (Dir = 0.00-4.91%).
On the other hand, the comparison of Brazilian Indians and Indonesians
in eleven genetic systems yield the following results: dissimilar in 10 and
similar in 1 (table 3). Again, o indication of genetic similarity is
available,




TABLE 1

Table I: Summiary of the lbres mare genevalized bypathesis concerning the orvigins of American Man, (%)
Additional sivain . 3
Authar (besides the Mongeloid) Infinence in Anmierica Eeidences Ronte
Birdsell, 1951 Amurian  (archaic Cauca- In Californian Indians Mainly morphological Terrestrinl, via
soid ) Bering srrait
River, 1 958 Australoids Mainly in the inhabiranrs of l Mainly linguistic Terrescrial, via
Tierra del Fuego i Antacctica
{
Melanesoids In the laguidos, former .' Cultoral, lingnistic and of Maritime, through
inhahitants of a large region | comparative pathology the Pacific Ocean
m Amerca. Presently mainly ’
in the NW Coast of N.
America,« m  the Amazon
basin and Colombia
Imbelloni, 1938, Tasminians In the Fueguidos, extinct or | Morphological and Terrestrial
1939, L1950 alive osteological
Australians In the Pampidos. and inha- | Morsphological and Terrestrial
- birants of Northern prairies | osteclogical
Melznesizns In the Indians of Brazilian | Morphological and Terrestrial
Eastern - Platean osteslogical
Protoindonesians In the Amazonian Indians Maorphological and Maritime
osteclogical
Indonesians In the Istmidos Morphological and Maritime

osteological

(*) There 15 little dispute

about Eskimo origins

and

therefore they are not included in the above tabulation.



TABLE 2

Table 2: ABO and MN gene frequencies in four groups mentioned in table 1. (%)

:.';:';r:'w Grene Pampidos Australoids Tasmanians Fueguidos
1A 0.4% - 20,33 18,59 - 37.81 Possibly Possibly
r : 0.00
ABO I 0.00- 312 | 0.00- 4.06 similar to 0.00
Io 79.67 - 100,00 62.19 - BO, 14 Australoids 10000
MN m 87.59 14.3 - 31.25 — —

(®) Sowrces;

Mourant, 1 954; Mourant, Kopec and Domaniewska — Sohczak, 1 958; Salzane, 1957

As mentioned above, there are po doubts about the existence of a
large Mongoloid component which contributed to present day American Indian
populations, In table 3, as a check to our method, s made a comparison
of the available genetic data among Brazilian Indians and Asiatics. Of
the 12 systems listed frequencies are dissimilar in 8 and similar in 4 cases.
Theoretically a larger amount of concordance would be expected. Buc it
should de pointed out that in the majority of cases the available data comes
from Japan and regions of China far from Mongolia or the Asiatic part
of the USSR from which, as it is supposed, came the ancestors of the
American Indians. As mentioned by Mourant (1954), however, from
where they came or how they evolved canoot be genetically investigated
until politics allow closer cooperation between scientists of (he Far West
and the Far East

It 1s imporiant to poiat out one important limitation o my approach.
If the migration route of the hypothetical populativas which contributed to
the peopling of the Americas is known with some degree of certainty, the
changes which occurred during their passage can be followed and can yield
regular trends, This seems to be the case with the haptoglobin system.
As pointed out by Sutton et al. (1960) the frequency of the gene Hpl
increases from a low value of 249 in Japan to intermediate values in
Alaska (30 — 529) to fairly high wvalues in North America, Mexico and
Peru (59, 57-59 and 739, respectively). Unpublished data by Suwon and
Salzano, prescoted in table 3, show for the Brazilian Indians a pattern
similar w that found among other Central and South American tribes
(55 — 79%) and therefore different from the Asiatic values (24 — 309%).
With the intermediary frequencies found among the Alaska and North Ame-
rican aborigines, however, this could be cited as a beautiful eéxample of
a cline. On the other hand, the Oceanic populations sampled until now
present frequencies which are very similar to those found in South America

(50-60%). And therefore the doubts persist abour the possible migration
routes, Fig. 1 summarizes graphically the resulis just discussed.
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TABLE 3

Table 3: Gene freguencies in six gromps mentioned im table 1. (%)
Cremetic | ™ |
g ; Gene Melamessids Amazon Indians |(olombian Indians | Brazilion Indisus Indonesiasns Assatics (%%)
T e — = — - - —

I 9.35-29.7 0.00-0.81 0.00-5.40 0.060 2.22-30.16 13.13-35.70

ABO I8 811252 0.00-0.09 0.00-3.65 0.00 5.36-41.77 12.62-28.90
o d45.1 <7957 99.10-100.00 S1.70-100.00 100.00 50.86-89.31 48.96-77.53

MN = 8.87-38.64 69.85 64.83-90.91 43.51.63,17 50.67-63.00
D 100.00 100,00 Possibly 100.00 100,00 91.75-100.00 87.63-100.00
R, 0.00- 1.58 2.3 - 5.63 0.00- 3.01 0.00- 0.40

Rl R, 80.27-94 42 34.39-58.59 74.00-89.21 60.20-71.36
R, 1.99-12.71 29.73-52.86 5.98-15.15 18.15-30.81
R, 2.01-9. B4 6.57-18.1 2.83-10.8% 0.00- 3.07

Lutheran Lu® 0.00 lLSSI 0. 00

P P, 22.15-23.25 50.00 l 14.67-17.92

Kell k Maybe 100.00 100.00 100.00

Kidd Jks 41.85 High 3103

Duffy Fys 0.00.23.72 90,15

Dicgo Dis 0,00 6.46- 7.52 0.50 7.58-28. 44 0.00- 491 | 1.15- 6.39

Haptoglobins Hp1 55.0 -79.0 50.0 - 24.0 -30.0

Hemoglobin Hb* 0.00 2.0 0.00

| -
F : 2.58 - 4
Color vision (=*%) C D.82 e ! l?gi
|

Glucose -6~

phosphate

dehydrogenase

deficiency Gl-d Paossibly 0,00 Possibly 12.7 0.00- 2.00
h ——

(*) Sowrces: Liyrisse and Wilbert, 1 960; Lehmana, 1957; Momlsky, 1 960; Mourant, 1954; Mourant, Kopec and Domaniewska —

Sobceak, 1 958; Salzano, 1957, 196la,

1 961b, 1 96i1c;

Simmons, 1 958; Sutton, 1960

Tondo acd Salzano, 1 960.

(**) ABO: data from the Asiatic parr of USSR; MN: Chinese and Jupanese; Rb: Chinese, Koreans and Japanese; |

»

P, Dajfy

and

("*%) Daa on males only,

§ Diero-

Chinese and Japanese; Color wisiom: Ch: Chinese; J: Japanese.
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Fig. 1: Diagram illusirating the varialion found from data presemted in table 5.

Eacl ray depicis the frrq'ue;;r of one genés I, — Jar 2, — oy 3, — wr 4, — R,
jl RJ; ﬁr — R.|' ?t — Lll‘?i' 31 - o PJ" 9- Lo -IE; -Ial = IH: II; — F}”"p‘ Iz- — .Dh‘;
13, —Hpl: 14, — Hbe 15, — ¢ 16, — Gi-d.

BR. 1, = Brazilian [Indians; Indon, = [ndonesians; Aviat., = Asiatics; Melang, =
= Melanesoids; Amaz. 1. = Amazon Indiaws; Col. 1. = Colombion Indiani, .

CONCLUSIONS

The geoetic data give no support to the alleged influence of Austra-
Lians, Melanesians, Tasmanians and Protwindonesians in the peopling of the
New World., This 15 not to say that this iafluence did not occur. The
validity of comparing gene frequencies of widely distant populatuons was
already discussed. The solution of the problems of American Indian origins
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can therefore be solved oaly through an interdisciplinary approach involving
especially the populations living in the Asiauc part of the USSR, Undl
this can take place the problem will have to remain open as far as genetics
is concerned.
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