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GENETICS OF SOUTH AMERlCAN lNDIANS A.ND THE 
ORIGIN OF AMERICAN M.t\N (0~) 

LIMITATlONS OF Tllf GENETJC APPROA<;:H 

Before we start to d isruss in what way data \vhich exist abollt the 
genetics of Sou1h American Jodlans c:an throw Jigh~ upon the conLroversial 
problem of the <lrigin of Ameri<;11n man, it is imporw.nt to have in n1incl 
the lin1iratiuns of such method. Geneilc charac1eiis1ics are not static en­
tities and their frequent'}' <.'M change in st.rlkiog ways during a few ge­
nerations. The occun:ence of similar gene frequencies in two teglons of 
ctic world de l)Ot necessarily imply that Lhese populati(lns have ~a.red a 
common gene pool in the ·past. The~e sin1ilarities can be due to a series 
of causes, para.Uel evolution being one of them. On the othei: hand, the 
occurrence of di'W?i:genr re.snits ln rwo populations indicates only that they 
are different now. They could have evolved from a common source. "f he 
geaetic approach alone therefore is of li ttle use far the study or PJl.$C mi· 
gradan.~ of m<UI. Jts results should a1"·33·~ be itlterpteted in the light of 
\vhat i$ already knO\\'ll by other mean$ of anthtopological e,•ldence. 

Modero geneti(. theory recognizes fot.1t ways in which ~ene frequen,ties 
wn chaog.e: a) n1u1:1ri()Jl; b) selection: c) genetic drffL; d) nligr:uion. 
Any one of these f:utor$ can ~ of importance in the diversification pr<)ces~, 
and they generally Interact in •ompuuc ways making historical .recons­
t ruction~ vl!.ry difficult. In the past many a\ltbois have expressed rhe 
idea rh:tr human r:tcial cla.ssifi cations should be based on "0011-adapd~" 
1.'.haralter~. becaU,Se they wpuld be the leas~ likely to be changed br the 
action of ev0Ju1ionary forces. This paint of view is only partially cortect: 
if the action of &e-lection is mjoimized it would be e'asiet to recollsttui:r 
t.be pn_~t history of the srock which is being studied by means of succe,;,ive 
1nrsra1ions. On 1he other hand this attitude Jeads to the neglection of 
an e\•olucionaty fa ctor which can be import.ant: .genetic ·cldft. M:iny gi; 
netiti ~t~, however, dollbt that there could exi~t ~uch a thrng ~s l\ "neutral 
ge11e". The genotype integration in m~n or any othel' organisn1 is such 
tha t i-hata< tees w h kh seetn (If lltde v:llue or irnportaoce may be conne.:1e<I 
with rar-re11chjng physiological p..Oces.es. 

Hua1an populations are always in n proce~s of chnnge. They are 
dynan1ic entities 'vbich conden10 ;u1y atU!.ITlpt to simplify the problems 
p~ed by them in lerros 0 r "racial iypes". 'Keeping these .rest ri c.tioos .in 
n1iod it is qow possible co ex~1ni.11e what evident'e d1e genetics uf South 
A1ueric:1n fndinns <'.'~O give t-0 rhe [ltoblern u.nde.r: discu$sion. 

( •) ,Paper read i11 t'he "Second 1ntelecnml l\Jc:edngs of Silo P11ulo", held in 
this B.tuii!Jaa city £ram AuJ11ut 21 to 27, l 96"L The: author'• rc.scutch<'$ in th!& 
subjrcc have been 1upporced in part by Rockefeller :Foundation grllllu. 

- l -



THE VARIOUS HYPOTIIBSIS ABOTJT TJIB EARLY PEOPLING OF 
AMERICA 

A number oI invesdgators have presented seveml hypothesis concerning 
the peopling of the New World. Rivet (l .958) bas summarized the ma· 
jodty of chem. The French $dentist himseU assembled J. large amo1111t ol 
evidence to supporc his opinions, maintained for almost half a ce.nuuy, 
tha£ the An1edcan aborigioos are the p.coduct of populations which migrated 
co thls continent not oa.ly tlJJ:oagh the .Bering strait, hut aeros·s the Pacific 
Ocean as well. These point:.~ of view plus others of the so-called ''poly­
racfalists" (Blrdsetll, t 95!) '"ere not ac:ccp~e<I by a large group of North 
An1ecii;nn. scientists. This wa~ due in large part ro A. Ifrdlick;fs extreme 
pc>sition in the subjecc; still 1he prevailing Oj)inion amoog physical anthro· 
_pc>logisrs in the United States set:ms to l'lave remained unchanged nftcr 
Hrdli&a's death: the American stock was formed exclusively from Asiatlc 
po1n1latif)ns who came to this tontlnent 1hrough the :String sttait (Birdsell, 
1951: Ste,van., 1960). 

Indeed no one can deny rhe large Mongoloid component e'leistent among 
Amcttican Jndlans; the discussion which l!}(ists js about the importance of 
ocher c:o11tribution$ to their gene pool. Birdsell (1 !)5!) suggests n dihybrid 
origin Ior them: :i.ccording to him besides 1he ~\fongoloid element an archaic 
Caucasoid contribution from the Amurians would be present. Rivet ( 1 95~) 
presenrs 1he thesis that the American !ndians ~e tbe result nf a ce!1:tin 
number of migrations of four main racial groups, •\1.ongolold, Eskio:\o.id 
(bod1 coming through lhe Beriag strait), Austrnloid and .Melanesoi<l (co· 
ming across the ,\,nrarctic and Pacific Ocean, zespectively). f ie admits 
1he _possibility of other migtation.1 of Asiatic- archaic Caucasians and l?ygrnoids 
but emphasizes the .oeed of .oew studies in relation to tile possible influence 
of tbese groups. .Rl'Ver presents :Uso a chapter in his book about the. 
commercial relations which woold have existed in prehistoric times berween 
AJneril"1l and Polync!>ia bur doc.s noc mtntlon possible influenc~ of thi~ 
commerc1tl exdlange in lhe 'physical m~c-up o1 1bc populations. 

fmhe.Uoni ('1 938, ! 939, L9'iO) admir~ che migration of seveo futinlt 
ham:in rypes in lhl! following seqoente: Tasmani11ns, Auscn1li11ns, Melane· 
si:tns, Pro10-ln.donestans, Mongoloid,~, lndonesia1111 and Esklrnos. Arcortlillg 
10 him 1hey have originated eleven humnn types rhroughour the continent. 

lJeyerdahl ( l 952) most pe1·suasivcly put fo.rward the inverse hypothesis 
that the Polynesians a.re the resuh of twn distinct n1igr:uion, fro1n America. 
First a fair-bearded r41ce arrived on bnha-log rafts fron1 Souil1 Amcd!"lt. 
1 'he other rnaia t'Ontribucor\ are said 10 have :-.rri,•ed later und to havt 
been 1\r11erican Indians ftom the West fOas1 of Canada - i.odeed they art 
positive!)• idenclficd as membets of the Sfill-exi,tent Kw:ikiutl trilie. 

Gent't.i~· trtlit.:1 of the fir'>( immi~rants would lie ve1·y <ltffic:~llt to de­
mon,tru1., presently In S.ourh AJnericll. This c!videoee, 1lierefc:1re, will JIOt 
he consiJere.-1, The coh1parison of blood ~roup~ qf Polruesians an<l North 
An1C!ric»n Indians, bo\v~ver, p~escrus, acc,,ording to Mourttot ( 1 95.f) and 
Simmons ( 1 $15G), a btrong ~ugge.qrion rhat P-olynei.iafls and Nol'.U\ An1e1:ican 
Tndian in n 1101 too di~lant _past had rec,,eivetl nlnny geDes frOrJ1 a co1DJ.Oou 
1tene pool. TI1e clirec;tioo f'lf the migration~, however, ~ould be no~ only 
£ron1 North An1eri<11 to Polyne~ia, but the ~1_J?prisite or eveo in both way~. 
The cliscus&ion of chis p~int, however, ii. not perliflent here, sint·e t an1 
going lO di~cUS$ the evide1h:e ronteMing South AnieriClln l ndi:1 n~ only. 

Thble l summa.rizes tbe stnndpoints of die 11uthors mention"d nbove 
abou t the origin~ of Arnedcan ~fan. No ntten1p1 wi ll be n111de here to 
analyze in de1;iil the evidence p resMte<l by then1. Ne•v1nnt1 (1 9'1) has 
already presented a h ighly criticnl pape·._. about Trnbelloni's apprnai;b \vhid1 
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he calls ''ultra-m1g:cationist". 
genetic evidence to find out 
hypothesis. 

GENETJC DATA 

Instead I will u:y 10 ·assemble the available 
if it is in aoy way eomparible with these 

For 1he same rcnS(>J:I ns 1:-leyerd!'lhl's Bi.i:dsell's poin ts of view eannot 
be discussed here. The AmurlM eJem@t, accor.ding to him, would be 
present in so.a1e Californian lnd[ans of today. Suffice to sa:y here tbat he 
recognizes how mcnger his data ru:e. A.nd incfeed no genetic evidence is 
avai lable in South Amc.rica whicb ('(luld give support to Lhis hypothesis. 

But Rivet's thesis can be subject,s:d to closer scrutiny. The Au~traloid 
influence al leged by this author for the Fueguidos is not confirmed by 
data o f the ABO system ( cable 2). The Fueguidos probably were all 
fcoo1 grouj) o (frequencies of JA and I» egual to zero) before thei r coota<;c 
with Europeans, while the Australian aborigines p resent .lliq;e amouats of 
gene ' " (from 18.59 to 37.Sl o/o) and certain quan tity of gene lB (0.00 -
4.06o/0 ). In .relation to !he J\!eillnesirins their largest infl uence would be 
:unong 1be laguidos, lo.rmer inhabitants of a large region of Norlh and 
Sc'>lltb America. P:resently this influence would be detectable mainly at the 
NW G"oast of North America, in the Amazon basin and Colombia (table 1). 
Table 3 preserus the pertinent genetic 1nforn1ation. 'l'hc frequency cif genes 
in six genetic systems is completely oifferent in Melanesians and Br:i.ziHaa 
Indians. For rbe Amaion lndians io partict1lar data ls available for four 
gene1ic system~ only. [n three of chem 1be frequencies are dearli• discor­
d11rtc. As to the Rb system no detailed data ls known about tbeir gene 
armngemeou. If 1bey should be similar to the results r>b tained among ocher 
Brazilian Indians, i t is possible that d1ey woo.Id be discordant in this system 
also and uot coo,ordnnt as che values of D only might suggest. As fa.r 
a:i the Colooohian h1Jiruts a.re concerned only diua about three systems arc 
avaiJablc, In one che .resul1s ate d]scordanr and in rwo others possibly 
t:oacorc.lant. Pen<liug funber stuclies :an1ong the Coloo1bia tt lndlans, tbC're· 
fQn::, the 1v1clanesiilJ.l inIJuence is not ~upportecl by rhe genetic evidence. 

Imbell9ni's i(\ca$ can now )Je <li~ro:>Se<l (table l ). A1.cordi1ig to him 
the Fueguidos have been influen.(ed by the Tas1JJa.ni t1n>. Tf it is supposed 
that the 1:11111.r had gene frectuet1l·ies $iu1il;u· co the Au~1raloicl!>, the resulrs 
of the ABO system are 11gain-st $UCh mflueuce (u.ble 2). fmhr:lloni ... ,umed 
funher •h:u the A~tralian$ would have influenced the P(ln1pidos. Data on 
the A.'80 sy$tem are not incompatible wi ili u~.i~ hypothe~i.s, but those of 
the MN sy~tcin ant (table 2). He- al~u i.nenli1.>ned a MeJMesoid infl llenc" 
in the Indians of the Brnzillao Eastern -Plateau. This, as 1nen1 i11ned 11bove, 
i5 not con1patible wi1h the data at b11,nJ '"hid1 sl1o•v ,, <'.ornplt!lely diffel'ent 
panem nf gene frec1uenl'ies, in Brazilia11 lndjaos :tod Melane.,oids (table 3). 
Acco.rding to Jmbclloni the.re wuulJ ht! a Pro1oindonesiao infh111oce Lil rhe 
Am:LZunian Indians an<l an Iudonesian iu £111 e:ore in the lsto1itl11s. TI1e 
las1-nao1ccl Judiaus 11re aln1vsl l:."-CiJlt l and nu cle,1r inf9rll'u11 inn abour 1beir 
distribution in S11u1h Ame.rica is ava,il~ble (Jn1belloni, L 938). Irnbelloni 
(1 957) suggestJi 1hac the Cbibdin uf Coloinbin and ll(uatll1r i;ould perhaps 
be ascribed. to 1hem. The vnly i;eoctit ( requenC)' a-v.1ilahle ab()uc the 
Chibcha is lron1 unpublished re~ul cs vf U.rydsse, Layri~e tu1d Wilbct1, \Yho 
foun.d L.OOo/o of Diego po$itives ilm~1ng t OO TUC1ebo. T bio, number is 
comparib!e with those foUJld wnong the Tndonesian:; (Diu = 0.004.9 L o/(I)· 
On the ocher hand, 1he cornpari~vo of Brnzili11n Tndians and Indonesians 
in eleven genetic syste!lls yield the fvllnwing resulcs: JissimJl:ir in 10 and 
$imilar in 1 (tt1ble ;). Ag:iin, no iuclk·:uion ol genetit slt'ni!arir}' is 
available. 
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TABLE 1 

T11bil' J: S1u11t11ar'f of /he lbr"B mor11 ge11ua1iud 1>rPulhl'5is r1>n<~r11lt1g thD origins Qf rlmerka11 ,,J,i,,,, (•) 

rl11tbor 
AJdilio1111f S/l'altl 

lJlf/rttllCt in Amcrira J!.ei,11'11(N R.ont.; (hl!sidt1 lbt .. 11011gi>loitl) 

Bird~U. 1 9~l Amud•n 
said) 

(ard1aic Cauca- rn Californian ladi<Ul~ h l.ainlr morphological Terr~sttiaJ, viii 
Bering sr-.ra ic 

. 
' 

Rivet, 1 ,58 A1:1$ItalQids l\f.ainly in tbe inhabjc."t.11£$ of 
Tit'rra de-I Fuego 

?;fuinly, l ioguisr.W Terrenrial. 
Attcarctka 

via 

Me,lamisoi ds lo. tll!! laguidos, formei: Culroral, liaguinic aod of l'Uricime, throagb 
inbabirnnts of ll large reg ion compara.i.i>'e pat:htll(Jgy th<! P~~(fk Ocean 
in 1Unc1ica. Ptt!scntly m :iinl1• 
In the N\\7 Coasc of N. 
Ame:ri~ rn thP Amazon 
basin 2nd Coloaibi3 

• 
Jmhel:loni, l 958, Taaroaofan. In 1.he fucgui<!os. eJCtinc~ or 1'lorph!>logical and T crr•>triai 
1 939, 1 9SO alive osrepiogin I 

Ausrrnlians fn ihe Pampido$ and in ha· 
btcaou of Northern prairies 

l\.forph!>logical and 
osteologica l 

Terresuia.1 

. 

Melanesum Io cbe l.11di'.U1S Df Bruilian f\forpboJogical 11rtd T e.cnSt ria I 
Eastern Pli!1can OSfe(l [og iai I 

P rotoindQncsia llS In the Arn;aonfan Jndian.~ Morph()logiA:al 1t0d 1-fadtim~ 
osceologiG&J ' 

' lod onesi an.s lo i:bc Iscatidos MorphologicJI aJld 1>Lttitime 
osntolQgimJ 

(*) There is little disput:c ab<>ur llskimo origiru and tberefotc ther a.re 001 included i.n the above cabularion. 



TABLE 2 

l Pi;mpido1 I A"1''"loidt I '/ 1n11101111tN• 

. 

IA 0,4, • 20.33 18,,9 • ~7.81 P<>Hlbl~ PO$Sihly 

0.0() . 
ABO JD 0 00. ~.12 o.oo . 4.06 simlltr 10 0.0() 

JO 1?.6i • 100.00 62.Jll. ll0.14 Australoids 100 00 

1'1N n\ 67. 5? 14.3 • 31.2S - -

(.) ~""''": 
Mou.rant, I 9S4: .Mouranc, Kopec ~od Dom~nl~w'k" - SobtiaJ.., l 9'8; Szh:ino, 1 9'7 

A~ mentioned above. there are nv du11ht~ nbout rhe exi~cence of a 
large J\fongoloid component ·which contril>1.1Ce<I to present d.tr American Jndian 
popuJaiion(. Jn table 3, a~ a check 11.1 uur m~lhocl, ;, ni.1dc a compu1sun 
of the n\·ai l.1blc Ae.Jletii: d3ta amon8 Br.11 iliau Indl.10' .ind Asiatics. Of 
the 12 1>}Stcms listed frcqucn<:ies al'e <lis~i1uilllr io 8 and .. 1n1il:1r in 4 c:ucs. 
l'heoretically a larger amount of c;vut•ur<ln11te '"oukl b" expected. Bue it 
~bouJd de poiored c>u1 that in the mnjorit) of la'~ the ;1v.1ih1ble data conic! 
from Japan and regions of China far !nuu l\fongnlia <lr the A~:uic par1 
of the t:SSR from v.hit.b. a~ it 4 suppo\etl, came the anccstnrs of th<: 
American lndi ,tn~. As mentioned by ~1ourant (I 95'f), hov.•ever, from 
where the} came or hov. they e'•olved tllllllot be gene1ic.1!1~ investigated 
until poli tics allow closer ~ooperation bet,vct•n scje11ti~1' 11f 1he Far West 
and che far liast. 

It 1s ~mportnnc to poJoc out one in1portant lin1iuuion 10 my ap)>roach. 
lf the m1grauo.o ronte of the bypoth«icol populatioos '~hith contribu1ed ro 
the peopling of lire America~ is kno'\\'ll v.•1th $Ome d~rt't' of certainty, the 
changes v.iiicb cxcw:red durin~ their pas.sage can be lollowl'd an.I can yield 
regular crcnd~. This seem' 10 be the c.1se wub lhe haptvglobin '}'>I tom. 
As pointed out by Sutton et al. ( 1960) che fi:e<1ut't1cy uf t11e gi;ne IJpl 
inc:reases from n low vnlue of 24o/Q in Jnpnn to interroediace va lue, in 
Alaska (30 52o/a) to fairly high value~ in North Americ<1, Mc:xilo nnd 
Peru (S9, 57·59 and 7;So/c, r~pectively). Unpublished data b~ Suuon ancl 
Sal%8Jl<>, prcs<:111ed in table 3, sho-c.• for I.he Brazilian Indian~ a p:11tern 
5imiJar co th11c found anlonµ other Centr;il and South Acnerkan trib~\ 
(55 - 79';',,) ond therefore diffe;eru from the A~iacic v11l11t:' (24 - ~o"1, ). 
With the intermediary frequencies found 11mong the- Ala~l.a l\t1J North An1e­
ril'll.n nboriGines, ho\1•ever, th is could be t•lted as a be:1t1 riful example of 
n dine. On tbe other hand, the Oceanic populations ):1u1[1led unril nn\v 
present frequenti~ which are Vet)' similar to those found in Soulh A 1nl'r1ca 
(50 60'7L). And therefore the do,lbts persist aboul the l'°''ihle migr.uion 
routes. rig. 1 ~umm'lrile~ ~raphically the results ju~t discu~~ed . 
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TABLE 3 
T:.1bl' ': Gttt' frtq11n1ti11 in 1ix V0'4'1 111nilio11td ;,, 141111 l. <•) 

Gindi& Gnrt ,, I ti "11.•w ids .-f~o,, l11Ji4'U /.:olombian t>Jlrm 
-

Jnd ians \Bran/;.,,, l11d;..,, lndo11rsidrU 1 A>iaties c••> 
' 

fA 9.35-29. 7 0.00-0.Sl D.00·5 • .fO D.00 2.2.2-30.16 13.13•35.70 
ABO ,. S."ll·2S.2 0.00-0.09 O.OD 3.tls 0.00 5.36..(1 .77 12.62·28.!)0 

{O 45.1 ·79.51 9!1. J D·lOD.00 91.70-100.00 lOD.00 50.86·89.31 48.!J6·77.S3 

MN m 1181 38.64 69.85 6'.83-90.91 43.5·1-63, 17 S0.67-63.00 
- - • 

D 100.00 100.00 Possiblr 100.00 100.00 91.~s.100.00 87 .63-100.00 
R, 0.00- 1.5S 2 .3 . s.tl> 0.00- 3.01 0.00· 0.40 

Rh R, 80.27·9'1.42 34.39-S8.S9 74.00-89.21 60.20-71.36 

ll, 1.?9·12.71 29.7,·S2.ti6 5-98· IS. tS 18. J5.30.8J 

11,, 2.01·?. 84 (i.S7· II!. l 2.8~· 10.8, 0.00· 3,()7 
-

Lu<h•r.m Lu• ·o.oo 8.59 0 .00 

p P, 22 . IS· ?).?5 50.00 14.67-'17.92 

Keli k l\urbr 100.00 100.00 100.00 -- -
Kldd Jk• 41.~S ffji:Ji 31.03 

~ ---
Duff» F~• 0.00·2~.;2 90,).S 

-
Diego Di• (). 00 6.-16· 7.52: ' o.so 7.S8·l8. l·f o.oo- 4.91 1.15· 6.~9 

- - ~ 

HapcogtoblnJ Hpl 55.0 ·79.0 so.-0 24.0 .30.0 

l ' . 
' l.0 0.00 Hf1n03 lobin Hb• ' o.oo ' 

Color vision ( •••) c 0 .82 
4.39 I 

-
2.58 CJ ). . 4.99 

(Ch) 

Gluco~ .(i. I 

Pt\Ofpbuc 
debydroi;ttlUC! 
deficiWC) Gl·d Poss.;bl>' ' 0.00 Possibly 12. 7 0.00- 2.00 

(•) Sourres: l.a.yri~ and '\X'ilbut, 1 960; Lcbma.on, 1957; Morulslcr, ~ 960; lfourun, 1954; .Moiuaru, Kopec And Domaoi(w$ka -
Sobcnk, 1 9>8; Saluoc>, 1 957, 1 961a l 96tb. l 96tc; Simmons, l $158; Suttoll, 1 960 : Toado lUld S11%11:10, 1 ~. 

<••) .A.BO: dai;i from the Asiatic: pa.rt' or CSSR; .UN: Cbitlese and J apanou; Rb: Chinest, Kore..os aod Japanrst; ; 
K<U, P, D•lf1 and Kid.ti: ~; o:,..,.. r.,inese aad Japan~; Color ~isio11· Cb: Chin~ /: J:1panur. 

<•••) D•ra on malN oaly, 
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J3,srb ra1 d~pil'l1 1bc frtq11"1nq of 011e Sdl!•. I. - •l "I Z, - /O; :J. - f!J; 4. - R.c: 
5. R-J.; 6. - R.,; 7. - LJ1•: 8. - P1; 9. - k; JQ, - /k<f; 11. - F1·0; 12. - DI•; 
JiJ, -ll/1': 14. - H.'1• 15. - ~; 16. - (,il-d. 

81{. J, = Imtzlli>A11 l11dJiJ'Jl.fi lnd.(111, = l111'1Qt:t:siut11; A#.ir. = ,({Jidtlc1; t.fe1a11. 
= lH•/a,.csoitls; A111a11. l . ;:::; A11111:on Irldituu; Col. I. = Colou1/iiun J11di11ns. 

CONCLUSlONS 

The gooet ic clat:l give oo $Upport to the alle~cd influence of Au5rra­
lian,, Melane~inns, Tasm;1uians and Pr.c,,1cuindo11esillOS in iht:- peopling of the 
New World. This is not to so.y 1bat tbis iofJuence <lid nor vcc;ur. The 
validity of i:on1par inl: gene rrequeoi;its of -..•itlcly di~tan1 popuh1iions was 
alrt!ady discussed. 'The solutioo uf the problem:; of Ameri,an Indian origins 
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can therefore be solved only through an interdisciplinary app:oaC'h involving 
especi:illy the populations living In tile Asiatic part of che USS!t Until 
this can rake p lace rhe problen1 wiU have to remain open as lar as genetics 
is concerned. 

• 
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