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One of the most interesting issues in New World archaeology
concerns cultur¿l relatio¡,ships between the Andes ¿nd Me-
soamerica, A probable example <yf those relationsfiips is the
development of metallurgy in Mesoanerica. While the An-
dean peoples were using a vaúety of sop,histic¿ted metal-
working techniques by 1000 8,C., in Mesoamerica the evid-
e¡rce for metal working prior to 900 A,D. is scant. At pre.
sert our evi¿lence points to ¿ clear-cut case of the diffusion
of metallurgical ideas and techniques into Mesoameric¿ from
the south (Pmd,ergost, 1962), ¿nd ----of particular interest
to this paper- diffusion from the Andean arsa (MquntioA,
1969; Meisha.n, Lg69) .

The study of the diffusion of metallurgT into Mesoa¡ne-
rica has been g¡e¿tly facilitated by Pendergast's c,lassifica-
tory framework and distributional analyses of Mesoameric¿n
copper artifacts (Pm¡l;ergdst, 1962). Based upon Pender-
g:¿st's study, Mountjoy (1969) was able to demonstrate sty-
listic similarities between West Mexican and Andean corpper-
workíng traditions, These studies have contributed to our
knowledge of Mesoamerican copper working, and possible
Andean/Mesoamerican relationships. Howeve& littls specific
attention has b,een focused on an equatrly important issue:
Mesoamerican copper-tin alloys (bronze), ¿nd their possible
relationship with Andean bronze.working tr¿diüions, A few
studies have touched upon various aspects of the question
of Mesoamerican bronzes (Root, in Lothrop, t962) (Arnn-
ilnur and Ri.ae:t, L92l) (Bmsh,, 1962), However, there h¿s
been no system¿tic effort to gather and organize extant.
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d¿ta on Mesoa,merisan br"onze ¿rtifat8 nor h¿ve the¡c b,s
studies of Aude¿n ¿nd Mesoamerica"n relations,hipó' Thris
paper repres€nts a preliminary step in th¿t direction'

I h.ave attempted to organize and classify data pertain-
ing to Mesoameric¿n copper-tin bronze arLifarts that wers
readily ascesÉirble in the literaiture. AD objects treated here
have been chernical.ly a¡a,lyzed; most aro iltrustrated, and
have inform¿tion relating to provenience. Dates were in-
cluded rÍhere available. I have also compared rthe ilJustrate¿l
bronzo arbifacts to Pendergast's classific¿tion of Mesoame
rican copper ür',pes.

A summ¿ry section of the paper will indic¿te the p¿ü
terns of geogr¿phical distúbution of the bronze ¿rtif¿cts
identified in the liter¿ture search. It will a.lso include ¿

brief dissussion of the techniques of m¿nufacture charac-
teristic of both utilitarian and nonutilitarian artifacts.

In a final tliscus,sion section, I v¡ill consider tho int¡o-
ductio¡r of bronz+working into Mesoameri,ca, Based on tihe
daüa in this paper a¡rd frorn other sources, I n'ill focus on
tlre possible rel¿tionships between Mesoamgri'c¿n ¿nd Ande¿n
brnonze-worhing tr¿ditions. This quastion is of particula¡
interest in view of recent evidence that the Norttrern An-
dean peoples -a possible source for the diffu¡'ion of bronze
into Mesoarnerica- did not use coppe¡-tin bronzes until ¿fter
the Ir¡ca e:rpansion, The data in this paper suggest that
bronze.working diff,ussed from zones farther to the souül¡
ttran rhave previously been sug'ggted either for copper or for
brunze.

M¡rscAN BRoNzE

Before premting and discussing the various artifactg I wi;ll
briefly surnrnarizo the considerable archeological and his-
toric¿l evidenee for the alloying of copper and tin in p,¡+
colombian Me¡rico. I will also discues the claim that some
of tho Me>rican 'bronzes" are actually unintentional alloys
derived from the smelting of st¿nniferous copper ores.

Figure f. is a map of presently-known copper and tin
deposits in Mexico.l Copper and tin exist in close proximity

1 Fig. 1. Map is composita of maps of t¡e distribution of cop¡rer and
tin ores in Gonález Rey¡a (1956).
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in both Sonora and Durango, ¿nd particul¿rly in ühe no¡tlt
oentral areas: the nz:ion encornpassing Aguqsca,limtes, Que-
létalo, Zacatecas ancl Guanajuat¡, Whi,le we do not know
lelhidh, if any, od. t'hes€ :deposita wer€ mitledi in prchispaníc
ümes, their cloee geographic¿l a¡sociration in ssme ¿re¿s cer-
tainly suEgests that thé alloying od copper and tin deril¡ed
from thes€ d€posits was feasible.

Mexican copper deDosits ¿re found in many areas of the
countrT, ¿s tl¡e ' map indicates' Copper depoeits are @mI>
osál of native'copper and also occur in oxide and sulphide
ores, M.ost cornmon among the oxide ores are m¿la,c'hite

and chrysocoll¿. Common sulp&rides ¿re chaleopyrite, cha,l-

cosite and covellite.
Me*ican üin deposits ¿re concentr¿ted in the central and

nórth centr¿] ¿reas of Mexico. They apparently consist al-
most entirel¡ if not entirely, of cassiterite, an oxide ore of
tÍn. Only sketohy information is availablo concerning the
composition of Met ican tin ores. Altüough no tin deposits
in Guerrero ¿re indicated on the map, tin deposits ¿re ap-
parently found there also. Cailey and Easby (1967) have

ana¡b'zerl ¿ oassiterite r¡odule from the northeastenr part of
that state, that contains indium, an ortremely ra1€ tra@
element,

In aililition to the copper and tin depmits that are known
t*rrough gelogieal survirys, and whieh theoretically could have

been mined before the conquest, we also have historical and
archeological evidmce of prehispanic sources of copper and
tín.

The chronieles report that coppelwas mined at the
tirne of the conquest in Guerrero and Michoacan (Bargdll'o'
1955, p. 30), and also in Colima (Root, in Lotlwup, L962).
Tho information about Guerrero is corroborated by a report
that svide¡loe for lrecorlq'uest copper mining and ore treat-
ment has been found along the B¿trsas River (Hennrichs'
1945)'. Helens Dunbare reports that she has good evidence

of aborigina.l copper mining (including slag) from Gue'
ryero.

Tin mining apparently occurred in Taxco, located in.
norbheastern Guerrero. Cottez, it fact, in a letter to Oar-
los V reports that he sent miners to Taxco to obtain tin'

t Perso¡al commuoication, Novemb€tr 1975'



BNONCES TN MESOÁMÍRICA lOB

IIe aiso reports tin rsas used as ¿ medium of exchange in
tlrat area (Cd¿A anl, Easba, L964a). As previously men-
tioned, Caley aa Eaeby have evidenoo ühaü ca¡eirt€rrit€ ores
do axist in that reg:ion, To my knowledge no precolumbia¡
orts sources for tin but that of Ta.xco are rerported in the
chronicles.

Some of the ore sourceg for copper and tin mentioned
abovs were used prior to the conquest in the procluction of
both copper and tin artifacts, We also have evidencs that
artif¿cts made fmm copper-tin alloys were p¡oduced prior
to the conquest,

Copper artifacts were distributecl throught Me:<ico and
Gu¿te¡n¿l¿ by about 1000 A.D., ¿nd were used for a wide
v¿rieüy of both utilit¿ri¿n and omamental pur?os€s. The
way ln which those ¿rtifasts were produced 

-whethe,r 
by

oxide or sulphide smelting- is currently being debated.
Whi'le Friedman (1966) preserits evidence th¿t drs gmelting
of corpper . sulphide ores was indeed practiceil in preeolem-
bi¿n Mexico, Patte¡son (19?1) strongly queetions that con-
clusion. We have such scant evidence. for techniques of ore
prooessing of any sort in Mesoameriea, that dedinitive con-
clusions pmbably cannot bo made ¿t this time.

Archeological evid,enc€ for the production of tin arüifa.sts
in precolombian Me:rico is not abundant. However. in a
reeent paper, Caley and Easby (1964a) prcsent good evi-
de¡rce for the smelting of metallic tin, A portion of ürei¡
paper contains an analysis of two c¿st tin earplugs from
Guerrero, both of whioh, interestingly enough, coorta:in uru-
sually high proportions of the trace element indium, In view
of the fact.that in a later paper (Catag anl, Ea,sbE, L9671
they identify indium as a constituent of cassiteriie or€s
from Guerrero, their argument is partieularly strong for
local preeolombian manufasture of tin artifacts.

We also have evidence that úhe alloying of copper and
tin occur¡ertr in precolombian Mexico. Iópez de Góma¡a
(1852 p. 440) states:

"La mejor y más fuer"te piedra con que labran y cor-
tan es eI pedernal verdenegro. También tienen hachas.
harrenas y eÉ¡coplos de cobre mezclado con orr, o pleta
o estaño."
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Iu addition to the blonze objecte th¿ü are presented in
tlris paper, the best wide¡roe for looai afbying of oo!,per tin
cornes frorn tl¡e Bernard site in G't¡e¡rero. Bronze aÍtif¿cts
w'ore excavated containing indium, the trsoe element id€n-
tifieat by Caley end Eosby present i¡ local Guerrrero cassi-
te¡rite ores. This consüi,tutes conclusirv€ eviderrce for loc¿'l
¡oenuf¿stur€,

To surnmarize, we do have ancheologioal a,ntl hisüoricsl
widence tltat copper ¿nd tin were used s€perately in the
production of met¿l a¡tifasts in precolornbian Mexieo. We
have sottr€ inJornr,ation ¿bout the location of prehispanic
mining activities 

-¡rhich 
generally seem to be ilr TVest Me

xico Ánd, fina.llly we hove both archeological and historicarl
svid,enc€ that the alloying of copper and üin was practice<L

Before presenting and discussing the bronze a*ifa¿ts, it
is important to address a question th¿t has been periodis¿l'y
voiced in the literature; wheürer Meeoameric¿n bronzes a€-
tually represent intenüon¿l ailovs. Various inveetigatotrs
l¡sqs disougsed ühis issue (Pl¿,íU,íps, L9%) (Eooú in lbthrw,
L9ff2\: (Arnnlnn ond, Rttlot, 1921) wi& v¿rying conclu-
gions. Ihe queotion ie revelanü odly in the caee of low-tin
brnonzes. Tlre recent discoveri€c od high-tin bronts (Bnuh,
1962) resolves the debate about whether intentional alloy-
ing of copper ¿nd tin actually occurred in Mesoa,merice. Ne
vsrlbhelG€ sone of ühe artifacts presentod in this paper havs
a low in content (below 3%). Cons€quently, the issue of
inte¡ntior¡al versus unintenüional alloying witlh tin is ons I
wiil briefly discuss here.

The consensus among most meta'llurgigts is that a tin
content of bsbw'€en 24Vo ín ¿ copxler artif¿cü represstts a
deliber¿t€d alloy. Amounts below 2%, however, may ofúen
be deliberr¿te atso, I}jlecot¿ and Friednan, f,or e:r¿mple'
angue that tin content of l% ts sufficient to indicate an
furtentional alloy. (Tal'ecate, 1962, p. 39, (Fri'e¡Innn, 1966,
p. 1605). l{hile phe prssence of ti¡r in a c'op'p€r artif,act
c¿n be cause¿l by numerous factors (i.e. tfte melting down
and r'eusing of bmnze artifacts), the principa,l con€em, in
terms of Mesoameric¿n tlow-tin bronzes, revolves around the
pogsibiliüy that the artifact ma,y have been made fro¡¡ tlhe
snneltíng of ¿ stanniferous copper ors (Root in Lotlwop'
l9ú2rt (Bargoho, 1556, p. n-n) '
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Stanniferous copper in its originat fom ís stanniüe, ¿
eu;lfide mineral of copper, iron, and tin. Hornwer. it con-
t¿ins substantial proportions of both copper and tin (ap-
proxímately 29,/o ee,úr) , in addition to goodly amounts of
iron and silic¿. In the oxidized zone, it becomes aJtereit to
seperate layers of co¡rper minerale and to a dense for'rn of
tin oxide knor¡¡n ¿s "¡nood met¿f '. Since both üre copperr
and the tin wi l occurin the sa.rne ore deposit, it is not un-
¡easonable to suspest thaú they mi,ght inadvertenflv be sm€il-
ted togeüher. A copper artifact would then be produced wiüh
€nough tin to m¿k€ it seern like an intentional alloy.

Do stanniferous copper deposits eocist in Me:rico? We do
not la¡ow. We have no archeological or geological evidence
ühat would indicate th¿t they do. On the contrary, the fa.t
tlrat Mexico does not h¿ve ertensive tin deposiüs ma^kee it
unliliely that it ¡rould be a source of stenniferous co,pper.

"In view of the scarcity of tin ores, it can be assumed
that if stan¡if,erous aoppsr does occur it is of infrequent
osurr€mca" (Eoot in Lot:lwry, Lffiz),

In fact, tin ap,p¿rendy ig ¿ very rare trace elernent in
copper oreÁr; it generalXy ocor¡rs in concentrations of less
t}ra¡ O.ODlVo (Fri.d,man et al, 1966). Friedman goes on to
eay that the only excsptions &r€ copper ores from major tin
'qrod,ucing areas, cf wrhich he identifies three: Cornwall, En-
gland; Bo{,ivia, and Pgru. H€ assumes ürat a üin conüenc
of more tkan 0.1.% from any area other th¿n these tlr¡ee
tin-producing areas strongly suggests intentional alloying.

According to (Ent in Lothrtp, 1952) the source for the
opecuLations ¿bout the use of stannifemus copper is a staüe-
nrmt by lfenera, a 16th century chronictrer. Herter¿ r"eporw
that indians from Colirna and Guerrero had two kinás of
copp€r --one was a hard copper usei! for tools, the other ¿
soft copper used for omame¡tal objests. 'Ihe .,harcl coppef'
may have been derived from stannifemur copper ores. Ifow-
ever, an I h¿ve indicated, \üe have no evidence for tlhe min-
,ing either contemporarny or a^boriginal ---of a stannif,erous
copper ore. With the exception of the ¿bove report, all
svidence indic¿tes that stannüerous coppers probably do not
exiet in Mexico.



106 ANAI,ES DE ANÍROPOI,OGIA

' In Boüüd and Pe¡r1, where stan if$ous copper deposits
do erigü ¿ny quantiüy of tin above f.6Vo is most probab.ly
a deliberateil a:Iloy. Oopper artifacts witih lees tb}ran t,íVo
üa, however, tnay com€ from stanniferous dspwíts (Lechh
rnan, 1979, foot note 16, p. 42). The souttrern Andes ho¡r-
wer, is one of tho world's major tin produoer* Me:ric¡ is
not Therefore, if we use a L.\Vo for the lower value of tin
content for deliber¿te a;lloys in Mexico, we will be erring on
the conservative sid€, especially in view of Friedmen's dis-
sussion. For the purpose of this paper, I wi l use 1.3/o'
because that is the lower lirnit of Paul RivEtk chemic¿l ana-
lyses, some of which will be cited here'

MnxIcAN BRoNzE AITIFACTS

The data presented in this section are subdidived into three
groups. Artifacts in t*re first group are illustrated, their
ohemic¿l anaÍlyses are presented, and they are organized ar'
cording to provenienca Artifacts in t*re seco¡ld group have
no illustrations but do have a chemical an¿lysis, and they
too are organized by provenie¡¡ce. Artif¿cts in the third
group have i,llusürations, a chemica.l ¿n¿lysiü but exaet pro-
venience is unknown' This latter group seemed to merit in-
clusion in the hope that provenience might e¡¡entua'lly be as-

sig'ned based on st¡'listic ground or via trace elements iden'
üified in the chemical analYsis.

trlach illustr¿ted bronze artifact is also compared to Me-
somerican co,pper artifacts (primarily from Penclergast'e
claesific¿tion) to s€s to what extent dle bronze a¡üifacbs ar€

b?ological y similar to copper and to what extent the gpo'

graphieal distribution is parallel.
One problem inherent in these data is that definite dates

are often not available. Many of the brolze ar'tifacts pres-
ent€d here ar.e not from contmltred e:<cavations. While the
dateil material we do have is enormously valuable, establish:
ment of a clear sequence, tracing the introduction of btonre
b?es into Mesoamerica, requires many more chemical ana-
lyses of mebal artifacts from controlled exc¿vations. Anothe¡
problem in the d¿ta is that Arsand¿ux and R'ivet's chemic¿l
analyses (in lieu of a specific value for tin) sometimes in-
dicate a range of va,h¡es of tin for a particrfar aúifaet:
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"notable" 7.3-8.9% and '{trés notable" 2.*9.5%. The dp-
proximato nsture of these classific¿tions lirnits interpreta-
tio¡s we might make. For e:<¿mplg it makes correl¿tion
of artifact funstion with tin content very difficulL

GROUP I¡ . Bro¡z€ A¡lifacts - rrith iUust¡¿tiorls

4, Wast Meqie
1. Chisel or brif€¡

Prol) /i.enac: Mor€tt, Colima' Chpt licol o.twlysis: SN 1A%
(No analysis of other el€úents)
Comm,Ent: Excavator Éuggest€ a d¡t€
prio! to 1,000 4.D., and tl¡at as Euch
thig is t}re es¡liest brotrre in
Mesico. No oorrceponding copper
ty¡l€ i¡ Peúderdg¿st classification.

2, Ce114

Prov enieno¿ : Be¡raid, Guer¡€no

3. - Needles

Pro¿eniqwe : Bernard, Guerrero
Che¡niaal Ana,lasia:
Cu Sn Au Ag Pb Ni Al Fe InM¡j.10--0.2+++ ++
Cmtrnp,rLt : Reswer€d during excavation; d¿ting
betr¡een 1¿00-1,500 A.D. Sihil¿r to Pendergast

4.4 cm long
1.2 cm !¡ide

10 cm long
7 cm wide

' Chpmiel Analgsis:
Cu Sn Au Ag Pb Ni Al Fe In S
Maj ,76 - + .76 .025 + --4.06 - 0.04
Comnent: Probable dating between 1,200 and
1,600 A,D. Edge of celt his been cold-worked
¿nd has ¿ hardnees of 97 at cutting €dge,
63 ¿t non-cuttins €dce. In Penderqasta
cl¿ssification of-cop¡rer t¡lee, it le
aimil¿r to M-

type IA is pr€sent in copper in West Mexico. Approx. 6 cm long

e Msigh¿n (1972). Drawing is fi\om photógrsph, p. 190,¡ Brush (1962). Dr¿wing is from photoeraph, p. 133?.
5 lúid. Could not be detennined frcm photogt¿ph if needle has t¡r qyr.
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B¡aceletc

'ffifr;"ffiird' Gue¡rero ftFoocoftfg.s$srBTf T'f ñ g
Canniit: Recove¡ed during excavaüon: datine 'Q- ^4/
liTi?*3'3"',*:'"*i";?H",1?*ili"' 

- {tDdv
gnd.sn!€aled. No-correspondi¡g type in Approx, 10 co ¡o,¡g
re¡q€rgast c.t¿ss¡t¡c¿tron

¿.

5. Wire?
Prooeíietbe: Bernard, Guer¡ero
Chzninol Atwlytis:
Cu Sn Au Ac Pb Ni Al Fs fn
MaJ l0 + 0,2 + .01 + +
Con¡ment : R¿cove¡ed during exc¿vatio,n; d¿tins
bctwe€n 1,200-1,500. Pendsrgast Typ€ X.

. Appea¡s in coppe¡ in Eouthe¡n, veat4¡ñ
¿nd no¡then Merico.

6, \ftuet
Protetü¡w¿: Ber¡r¿rd, Guer¡e¡o
Chemicol Anolucig:
Cu S¡ Au As Pb Ni AI Fe In
Maj 10 + 0.1 +.01 + +
Comment¡ Eecovered during er<cav¿ti@;
dating between 1,200-1,500 A.D. Corresponds
ta Pe[rde¡gast copper type X,

?. Rineg
Piouefui.¿nce t Be¡rra¡d, Guerrero
Ch,ania,l, Ana,lysis:
Cu Sn Au Ac Pb Ni Al Fe
M¿j.10- + ,05 0.1 + - -.01Ccmn¿er¿t: Pu¡ch¿se¿ Howeve¡, presence of
indium indic¿t€s local ore., Correspo,nds
to tv.Do \¡II in Pende¡saÁt's classific¿tioD.
Cop-pir rings of this type a¡e found
€xclusivdly in weeteln Mexico.

a rbid,
7 rbü.. Iüd"
a lbilt

5,08 cm lo[tg

7.62 cE long

10
2.5 cm in diameüer
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8, BelUo
Chcrniq,l Analaeis:
Cu Sn Au Ac Pb Ni Al Fe I¡
4aj 30 - QB 0.3 + + + +
Cown¿t¿t : Recove,¡ed during excav¿tion.
Dating_f¡om 1,200-1,500 A.D. CorrespoDda
to Pendeqgast'B type 10.2A with initi.al
appeara¡rce in northern Mexico.
This typo a,¡so appears in soutüern
M¿ya are&

Twe€zelsl1
Prweni¿¡ue: Sana de Navidad, Jalisco
Chamia,l Annlytis:
Cu Sn
Maj úr'o
Conm¿nt: Dated prior t¿ 1,200 A.D,
Probably betn'eeu 1,200-1,500 A.D.
No analosous coDDer tyDe aDDe¡rs in
the Pe¡rdó¡e¿st ¿Ísssif iátioi:
Cent'rsl, Merigo

Bell14
Pt'ot¡enie¡ua : Nochistlan, Za,cateas
Chamia,l Analg$s:
Cu Sn Pb Phos Ant Fe
92.'10 6.95 .02 .06 <0.1 <.1
Con¡nent: D¿ting unce¡t¿in. The Pe-ndergast
dassifica¿ion ¡as no exarnples of copper bells
Eith yirswork over erti¡e body. Lotli¡o,p
cl¿ssifies it as ¿ype f (e),r3 aná commerits
t¡¿t most bells of this t¡¡pe are f¡om Centr¿l
Mexico. Mi c.roscopic analysea revea)ing
dendritic stn¡ctuie indicites bell was-c¿st,

2. Bel!4
Praeni,ente: Valley of Mexjco
Chemi¡,ttl Atwlacisl
9-" - -Ft- (ño other eleúnents aualyzed)Maj 2.8-9.3
Co¡n¡ment: This b€ll is eithe¡ from
Teotihuac¿n or Azc¿trot?lco. Daüng uncertain.
¡lOWeVer, Coppe¡ oÉ s of tt¡rs tJ,.pp
(PendergasC [ype 1A1a-i) occu;'in West
Mexico and Ceatral Mexico.

70 Ibü.
_ 11 ldng and Wire (1966), Pho!,gTaph,_ p. 69. Tweezem a.nalyzed by

*nt;*fr?#i. "ontErt 
of sEo (Pelsone.l -comrounication, 

C, rr.{etgrran,

l; *llfffiililr?;."n11''* rrom photos?¿ph, p' 20?'

No.*g.4"*rd"* 
and Rivot (1921). Ilra¡ring from photogTaph plate q

o

B.

L.

Actual size

2.5 cm long
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3. BelU,6
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Pro¡¡enien¿e: V¿lley of Mexico
Ch¿¡ni&l Aflalasis:
Cu Sn Pb - Si Au Fe As Ant Bi
Mai 4.7 0.1 -Coinm¿nt: Dating uncertain. P€ndergast has no
copper bells of this type (simulated wirework
ov-ei entire bodv of bell with raised desigTls).
Lothrop (1952)'however has et<amples of
this tyie-and says they a.re probably
f¡om the Valley qf México.

4. Axel6
Prwenience: Valley of Mexico
Ch,em;,u,l Atwlgtis:
Cu Sn

Y31" *{!i*t"" uncert¿in. Irowever. t¡is 
-axe

corresponds t¿ the Pendergest copper type M'
found 

-in Ce¡tral Menico, Western a¡d
Southern Me:¡ico'

5 cm lons
2"8 cm Yñde (bottom)
1,7 crn wide (iop)

Awl or Dunchl?
P'ro¿eniin¿e : V¿lley of Mexico
Chaniaal Anafusís:
Cu Sn
Mai 3.6
Ceínment: Dating u¡ce¡tain. This particular. t¡n
is not included in the Pendergast classification' or rn
otttir iltusl"aUotts of Mexican copper artifacts'

21.3 cm long

ls ¡ó¿d. Drawins f¡om photograph plate 7, No. 11. A:ralysls in Loth'
mD 11962). D, 12,'rri cleñ;rát (1935). Dr4wing from p. ,1,16, fig. 46 (No. 18479).

1? Iüi¿ Draúins frcm p. 462, Íi9.49 (No. 2i1465).

Actual size
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Knife o¡ chiselu,
Prot¡eníence: Valley of Me)dco
Chn¡nica,l, AnalugíÁ:
Cu Srl
Maj 1.3-3.8
Corr¿nLent : Datiug unceriain; no corresponding
t¡pe in Pendergast classification.

111

Dimensions unklow!

?. Axers
Prot¡enizn¿e: Valley of Mexico
Chemioal Analyds:
Cu Sn
Maj 1.3
Corn rlt t t: Dating uncertain. Stylisticallv
unlike Pende"gast's coDper arlifacts.
E[_ -ovever, Aguil¿r a].e t,d,, (from Oaxaca) and
"f" (from Michoacan) are quite similar.'

8. Axego
Pmoeni.ente: Valley of Mexico
Ch,ewiq,l Analueis j
Cu S¡
Maj 1.3-3.8
Comngnt: Dating uncertain; stylistically
unüke otfter M€odcan Copp€r artifacts identified
by Perdergast, tut Aglilar (1946, Fig. II f
p. 19) Shows simil¿r typ€€ from Oaxaca,

18 ¡ó?d. Drswing from, p. 445, fis. 46 (No, 184?8).
le A¡sanrdaux a¡d Rivet (1921) (chemical analysis). Drawing f¡oE

Clement (1932). (No. 2706). (Fic. 4, p. 90). See also Aguila! (1946
figure II, p, 19) for axe types.

r0 tb?d. (Chemical analysis). Drawing from photagraph Pl¿te 6,
fig. 2 (No. 2704).
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Prwetúetwe: V¿lley of Mexico
Ch.etnial Ana,lggis:
Cu Sn
M¿j 1.3-3.8
Co¡nmcnt: Podergast has no ¿res of t¡ris tJ4)e,
but Asdlar shoq'a ¿n e).qmple of one f¡om
Michoác¿¡ (Aglilar 1946 fig. IIc, p. 19).

Axe or Chisel¡¿
Ptoreniance: V¿lley af M€lrico
Cu Sn
M¿J 9.3
Co¡nne¡t: Typologically similar to Mo¡ett
chisel but lalger, U¡like ¿nY ol
the copper artifacts appea¡ing ia
Peadergasf s classüicatioD"

I

¡
Cln lor¡g1ó.5

L¿nceoointF
Pc'ooeltien¿e: Valley of Mexico
Chemianl, Ana'Weís:
Cu Sn
Mai 2.5
Conmnt: Dating uncertain. fio analogous

Hffi:"T,,%iffi"",il üiü$11*.T|'r o*
examples of Eimilar tlT€s in copper'

12.2 cm long

21 fóü. (Chernical analysis), Drarring from photograph Plate 7, fig.
3 lNo, 2?03).- 'zz Cle¡¡eirt (1935). Drawing is from photograp\ plate 18. Prure.
nience (D. 443) stat€d to be from Valley of Mesrico (No. 24401).

ss Ai-sandaux and RiveL (1921), DrawiDg f¡oh photograph Plate 7,
lis. 3 (No. 24468).
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Lancepoi¡tzr

8"W;N or Mexico

Msj 3.4
Cemment:, Da,fÁng uncertain. S€e coDrmonts
lol lt{lt¡¡ ll ¿bove.

13. L¿¡ceDoints (A-Dl6

'"#HW;Xfl or Merico

Uaj 1.3-3{
Co¡¡tt¡¿ent: See 11. ¿bove-

72.2 cm long

1 Clement (1935). DE\¡¡ing frcm p. ,146, fig. 46 (No. 244b4).
_. 26 A¡isandaux ¿Dd River (r5zrl taie¡niói i"ilñ"i.'iLiiliii'a."-Cleúient (1935), p. ,l4E, fiE. ¿6.
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12.2 cm loag
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14. N€€dl€F

ANAI,ES DE A¡TIBOPOII¡GÍA

?

I
ulbov¡

I
ur¡l¡o*¡

C, Southañ Me&ito

1. Axe¡r'¡
P¡,ooaniotwe: Oaxaca
Ch,emial Analyeis:
Cu Sn
Mai 3.7
Cihnont: Stvtisticallv gimilar to fVb
i¡ ?endergasl claesification'

,t.7 cm loag

26 lbi¿. IBLA, 1816 (No. Ze@, 2|/s3) tvpúflogicsIv idt'¡tic¡l tt
fisure 2 Dl¿té 7 (Iü4 p. 266) ü@ics¡ aD¿tFis p. 

"70r--rz Cteñen¡t 11935).'úawins frour figure '16' p. 't't5 (No. 18'!81).

Proryeui,eta¿ : Valley (rf Mexico
Chcnia,l Anatgeís:
Cu S¡
Msj ¿8-9.8
Coti¡nant: Not in the Petrderga¡t cl¿ssificgtion,
but show¡ i! Aguilar (1946, p. 143).
Bmnze n€odles have been casL
Aguil¿r eramples are flom Miclos.an.

16. N€cd¡e¡n
Praonience: Valley of lledco
Chcmial A'nolytís:
Cu Sn
Uej ¿8-9.3
Cottu¡¡¿cnt: See 14 abooe.

Di[dsünr

Dimenaio¡s
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GBOUP III: 8,'rr'1126 Art¿!üats urith Prownicnce "MaÚi1f

1. Cat-f¿c¡d bel&a' pri"-n¡owe t Unhrom' (Dredged f¡on cenot¿
of Saarifice)
Chcmical Atwll¡tis:
Gr Sn A8 Al¡ Fe AE A¡t Bi
ú":' z.o '1- - . .1 '006-é-lttnatt, Zoonorphic copp€r bellr i¡
páii¿ers*t's clsssificatio'D 

-a¡o hos! itt
We6t aird Southe¡¡ Mexico.

"' #Xn**t, unborm (fron 
6)tr#Jfi"*"*"."]

ffi#t-Hj;l---'ff"*j,:n
tffi,'s'fffnü:"[t":t'") 

\wÁ
Astual sire

Chisel or Punch¿o

{;E;Éry;;;;t,='; .qá
G¡ Sn Au At
91.A7 2.13 + +
Cot¡wtent: Refer¡ed to as
"Aztec". No co¡Tespondr¡:, App¡ox' 10 cÍr long

i¡rpes ir PeudelgasL

4. Ne€dte8?
P,t út qraiañAe : ünknown
Chzmbal Aut'lgsis :
Cu Sn
Mai 9.8
6h,*.11 Pendergast illustüst€s no needl€¡ of t4i8 type

H";f ';;'Hs;frH"ff '.lw%TtY5'snff"fr .'ihál":
1¡,edil8r, 1946, p. 143) '

Dimensions unlqrown

t4 Lot¡roD (1952), p. 91 (d¡awing); p. 92,clenlc¿l.8narysl+
ar ilfri"i ¡ióÉti: i. ss (drawinÚ);i' e0; cheroic¿l snalvd!"

Actu¡¡ dr.
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6. N€edlelE
Prwetien¿e: "Mqico"
Qlvmüal Arul1¡ús:
Cu Sr¡
Usj 8.8
ComrLeflt: The¡e needles in cop¡rer (Pendergast tyI|e 1A
a¡e repoftd from centlal, western, and sout¡Er¡ Méiicl
if it fu typologicaUy Eiaile¡r tp needle €xr.a.vated
¿t Guerr€lo. U¡¡&bl€ to determine from
phot¡9"&ph of Guerrem needle.

longl0 ch

SUMMARY

lllie d¿t¿ presentd in the previous secüion will be treatecl by
first grouping arüi,fasts wiüh known provsni€[ce by eeosrs-
phica,l area, Tiren artifacts from eadr gpographicai are¿ will
bo discussed, with particular attention to typological compar-
ieons with copper a,rbifacts from that sa¡ne a1ea. These com-
periso¡¡rs ¡re intsnded as ¿ prelininary strrp toward identi-
fying what may wentual,ly be .-stablish,ed as metallu¡gical
tradiüions for particular regi<-.irs: stylistic elements or tecú¡-
niques of man'tr,f&cture eh¿¡racteristic of both copper and
bronze. Bronze artifa cts whi,oh have no p¿ral,lgls ,in the
cooper adifacts from ¿ pa¡bisu &r reEion wit][ be noted as
will bronzes ¡vhioh have no typological peraüels úhatsoever
in Mexican cooper arti4acts. The laal< of üypological para;lldls
may imply ttrat some aftifacts are trade pieces, or tfr¿t
perihaps a class od aftifacts is beirxg made exdlusively from
bronze for a particular function,

Finally, a,ll bronze ¿rtifasts preeented in this paper¡ a¡e
divided in two categories: utilitarian a¡rd nonutilitarian. Ttre
tin ontent for each category is indicatBd, and techniques of
manufastu¡s ¿re discussed for e¿ch group. In:ferences from
thic d,¿ta relatfurg to the use of bronze and the üreafunent of
the met¿l wiül be draw¡.

Tho geographica¡l d,istribution of the bronze a¡tifacts des.
crdbed in ttre preeious section is s¡hown in figure 2 on tl¡e
following p¿ge. Exact provenience is indieated whe¡e avai,l-
able. Tabla 1 indicatee the number of artifasbs frorn e¿cü¡ of
the geog¡a,ptlical orea.s of Mexioo.

Central Mexico, as i¡rdieated in Ita,ble 1, is the source
of tlro largest rlltmfur (46/ol of bronze ¿rbifacts. In view
of the o¡e depogiüs in oe¡rfu¿l lfiexicq iú is not surlrriuing
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TAll¡ 1

Proú&i.eraae No. of artildcts

Centrsl Mexico
WeEt Mo.ico
Southe¡n Mexico

East¿n Mexico
Yucata¡
Unlsrow¡r

(iacludes O¿rsce)
(aud CamDeche)

2L
1t

2
1
5

¡s lórd. Plate 6, fis. 9.

th¿t the n¿joriüy of the anbifecLs a¡e from that area' Nori:h

centr¿l Guerre,ro was pro,bbly algo a source of copper snd
tin for Central Me:rico, based on the evitlence of precon-
quest üin minfurg at Taxco, as well as the evidence for ¿bo'
ri,ginal and cont€mpomry cooper minirng there.

As noted in the previous s€cüio'n' tibe vast majoriW of t¡e
csntral Melrico bronze artif,aebs arg Ei¡uilar to coPper oibjects

from centr¿l Mexico ideortified bf Pe¡rdergast altd ot¡ers.
Two items, howev€r, ¿rre anosnailous. To my knowledgp, ttte
awl (lb5), a¡d the chisels (Ib6, fb10), have no parallel
forms in copper eiühe,r in cent¡al Mec<ico or elsewhere. Three
of ühe axes (Ib7, Ib8, Ib9) have no copper para¡lsls f¡om
Central Meürieo but are known from O¿xa¿a and Miehoa-
can (Aguíl.o,r, 1946, p. 23).

\l-':

1."ti*}.'.'kSi1 .trrl

Frc- 2, Loc&tion qf sit€s yi€ldi¡g b¡¡mze Ertifactg.
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lVest Mexic¿n rnste¡lal comprises %% of the btonzes
pres€nted here. Pr"esently h¡own sourcec for oopper ¿¡e
plentiful, p¿rticulerly in Gusrrero and Micl¡oa¿a¡¡" As m€ú-
tioned earlier, there is evidence of p¡ecolombia¡ mining acL
ivity in Guernem, a¡d s report of copper miniug in Colima.
In WeS Mel<ico tin would be more difficult to obtsin, Ihe¡e
is one deposit in Nayarit and another in Northeestern Mi-
choa,can. Ta:¡co is a likely tin sourcg particr¡l¿¡ly for the
¿rtifa,sts fr"om the Bern¡rd site in Guerr€ro.

We have illust¡ationg of nine of the eleven bronze ar-
üifarb from Westem Mexico, Five have corruponding Wp€s
in conrper in the Peordergast classification and h¿ve b€€ül

found in Western Mexic¿n sites. One, the bell (IA8) exists
in the Pendergast classificaüion in opper (from North Mex-
ico ¿nd tlre Southenr M¿ya are¡s) but is not known frrm
West M€xico. Three of the West Mexic¿n bronze artifacts
have no equivalent types in copper. The bead bracelet (IA4),
tho twe€@ers (IA9) and the chisel (IA1) do not enist in the
Penrdergast classific¿üon nor cou.ld I find o<amaplec of üheún

elser¡¡here.

Ths evidence for indium-bearing ca.siüerite ores in Gue-
rrnero (C"a¡ley and Easby 1967), in conjunction with the pres-
mce od indium in some of the artifacts frrm the Bern¿rd
sito menúioned prwious,ly, constiüut¿s exoelle¡rt evidetce for
local msnuf.a,sture of theee bronzes. There allso m¿y be some
loc¿l cassiteri,te o¡es which do not contain indium, sinoe not
all of the Bem¿rd artif¿cts did shor¡¡ tnacee of it. The celt'
for o<ample, cont¿ined no indi¡rm. ltrb facü ühat coprper
celts which are s,bylistieally similar have been exc¿vated from
numerous West Mexican sites suggÉsts it may be of ioc¿l
rr¿nu.facture.

The artifa,gts from Eastern Mexicq Southern Me><ico ¿nd
the Yuc¿tan ¿re not ilh¡st¡ateq with the exception of tJre
knife fttm Oaxaca, which is known in eopper from that
¿rea- The clos'est lnowr ün souroe for ühe O¿xac¿n bife is
either Puebla or perhaps Guerrero. Puebl¿ would a.lso be the
closest tin source for th€ items from Yucat¿n. Both tia a¡d
copl¡er for the artifacts from Eastern Mexico wouXd be ¿vail-
able in the st¿te of Sa.rr In¡is Potosí. We heve no reports of
aborig:inail minilg from that a¡ea, however,
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We do not h¿ve dat¿ on provenience for the ¿¡üifa¿ts
frorn Gloup III, and have no basis for g¡oupinrg úl¡ern hy
geographical area. Most, howwer, ¿¡e stj¡listi€ally a¡¡d func-
tiolally simiüar to Me:<ican co,pper artifacts idenüifieil try
PenderEast and others, which ilr most ca,ss arne found in
sev€ral díf,ferent parts of Mexico, Tlle needles with iftre loop
at the 'top (IB14) are knowr¡ in copper fmm Oentral Mexico
(¡reuiLur, 1946)l b,ut to ny knowledAe hg,\¡p aot been fou¡d
els€where. Establishment od definiÉ€ prwenienoe for t¡hese
¿rüifacüs winú requir€ mo¡re inf,o¡m¿ti;oqr ¡aguñdi!:lg the W-
pdlogical disóributio,n of Mexic¿n brpnze objegts, and pa.rticu-
larly ínaportant carcful ch€úlica[ analyses of boüh ore deposits
an tüe arüifacts themrselves.

llable 2 divides the bronze a¡üifa4ts i¡to two c¿tegori€s:
util,it¿ria¡r and nonutilitarri¿n, and indic¿tes the pe¡cer¡t¿grs
of tin inc{udect in e¿c,}r,

The m¿jority of these bronze artifacts are utilitariar
objects euclt as k¡ives, ctrisels, needlee, etc. lh€ sca¡t ¿v¿il-
able widence conc¡erning manuf¿cturing te¿n¡ques indic¿t¿s
th¿t these utilit¿rian arüifasts x/ere both east and hamne¡ed,
Since h¡rdness would be a deerirable ¿ttribute of utiLit¿rian
objects, tin may have been added with that objective in mind.
It is imporüanü to remernber howevsr that hamnercd objects
of copper can be, in som€ c¿ñ€s, as hard ¿s east objects to
which tin has beern a.dded. Unfortunately, due to the lack of
complete information conceraing manufacturing techniquea
for these objects, or for their functional counter?arnts in cop-
per the exüent to which hardness was controliled fo¡ various
aúirtaús cl¿ss€s is unclear. There is evidence that both meth-
ods t¡e addition of fin, aud hammering rrere used to increase
hardness in trhe objects in this particular sa,rnple. The lance
poinüs (IB ll, 12, LB) an úhe celü (IA2) ¿rr boüh{urder ¿t
ühe cutting eilge than at the center inilicating that the edges
were hammered following fabricaüon.

The non uüilitarian bronze ¿¡tifacts sinillarly lack infor-
mation conesr:níng manufacfuring techniques, The bells we!€
presumably cast. The only a::tifacts that were dedinetely ham-
mered are the b¡acelet and ths riag (IA4, IAZ). trlach was
eubs€quenúly anne¿led, Tthe re¡naining objects were also prob-
ably cast, The caoting process is faoi;litatetl by the addition of
up b lAVo ün. The generally low quantities of tin in thesé
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bronze artef¿sts suggesüs thet the mexican meta¡smitha weng
probably not using the new alloj' in the most appro'priste wáy.

DIsgUSsIoN

The issue of the orig:h of bronze working in Mesoam€rica
is a problem I wish to discuss here, bringing to bear tlre d¿t¿
presrcnted in this paper as wetrl aa infonrration from other
sou¡ce,s, While the indigeneous development of bronze working
from the Mo<ican c¡pper tradirtion will be considered, the
bulk of the gvidenoe seems to point to the inürodugtion of
copper-tin metallurgy into West Mexico. Recent authors f¿vor
the Norühem Andes as the gource of the diffueion of metal-
lurgy, including bronze, into West Mexico. However, the date
in this paper sugEwt tlt¿t the copper-üin bronz¿ working tra-
d tion did not diffuse from No¡tlern Andea;r sources, as
Meigh¿n argues aud Mountj-oy's evidence for the diffusion
of copper working suggests, but from sou¡ces in tlre Southern
Alde.

Certainly one pmsibiü,ty to consider is whether bronze
could h¿ve ilweloped índependemtly in Mesoamerica from the
copper working trailition. An argumenü could be m¿ele for
this possibili8, because copper "protohrpes" exist for almost
¿ll of the bronze ¿rtifacts we have oonsidered here. Ifo'wever.
most of the widenee makes tfrre independent devdlopment of
bronze appear douhfful, Bronze working is unequivocally pre-
sent dn Mexico betweein 1200 ancl 1500 A.D. The chisel ¿t
the Morett site is probably earlier than 1000 ¿nd ühe tweez-
srs arc defi¡ritely dated before 127ú A.D. (Mei'ehan 1969) .

We lmow ,bhat copper arti,facts were not present in Mexico
until 900 A.D. or slightly before. Given the fast that irt took
tihe Peruvians a period of experimentation of over two mil-
lennira bdo,re copper-üin a,[oys were produced, a¡]d an evsn
longsr period of time in ttre old worlil it is unüikely that ühe

Mocic*ns coulcl have prodmced a copper tin al[oy in only three
to four hundrecl years.

If we assume that bronze working was introduced into
Mesoarnerica, It is import¿nt to deternine the geographioal
arre¿ of its initiall appe¿¡sn¿"e, Coper as well as brronze is oú
interest to us, because copper working clearly diffused from

ao f rm using Raods e8timste her.e as disqusgeil in footnote 39.
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sourc€s ouüside Meso¿meúca. Both may deri,ve f¡rom a common
metallurgical tradi'tion. Peodergest (1962) for o<ampls ar-
gues that co¡rper working was introdueed aJmost simult¿-
neously into two areas: West M€xico (vi¡ sea tr"de) and the
Soufüern Ma.ya area. He suggests th¿t Cer¡trat America may
have been ühe eouroe. Mountjoy's (19@) posiüion is tftiat
copper working was introduced into West Mo<ico via sea
tradq buü from the Andes (Eouador and perhaps the oentral
coast of Peru.) He notee t}tat little copper working is known
in Central Amerioa. The evidence supports Mountjoy,s view,
although Lbthrop (1952) does discuss local,ly produced cop-
per bells from Northwestern Honduras, which might inüca¡e
the dwdlopment of centers of loca.l manufacture. Some copper
working may have diffused via overla¡d trade. Meighan
(1969), in discussing the diffusion of bronze worHng, argues
that it was introduced initially into West Mexicq also via sea
trade, but from the Northern Andes, IIe, too, eites evidence
th¿t no bronze working is knor¡rn in ,Central America as sup
port for his hypothesis.

fire idea that eopper and bronze were introcluceil vla s€a
tr¿de is not a particulady novel one, Evidence for precolom-
bian sultural contact by sea along the West coa;st of Mexico,
Central America and the Northern South American coast is
fairly well-established. West (1961) in a recent a¡ticle tr¿¡rs-
Iates ¿n early Spa¡ish account of sea trade reported by in-
indians living ¿t f,he mouth of ühe Balsas R.iver, They opeak
of trading with seagoing peoples from the south. Based on
certain pottery ü¡'pe trait sirnilarities, West argues that the
tradgrs were the Manateño from Esuador. Recent
archeological evide¡ce indicates th¿t these West Mexic¿n and
Ecuadori¿n trading contacts had considerable time depth.
Isa,bel Kelley (1972) points to various stylisüic similarities
betwee,n lfie preclassic Capacha complor at Colir¡a a¡d the
South American pre+lassic. She also believes that s€a ürade
was the most likely mea¡s of contact, since no continuous
dígtribution of these particular traiüs exist. Sea tra.de which
rnould involve t?re difuséion of metallurgioal ide¿s and tech-
niques is thus a very reall possihiliüy.

Mountjoy's comparison crf West Mer<ic¿n and Ande¿n
copper ¿rbifasts also supports the hypothesis that met¿llurgy
was introilueed iniüiolly into West Mexico. Easby's (196P)
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c@parison of Oaxa"can a¡d Andea¡ gold working teclmiques
offos yet another pieoe of evidenoce of diffusion of meta.llu¡-
gieal ideas and tcchniques into ar¡p¡oxim¿tely tüe same gBo.
graphical a,rea,

The ¿l¿ta provided in the present pal)€r serve as firrther
support for tüe hypothesis tfiat b¡onze waa introduoed ini-
tially into Weet M€rdco. Eighty per@nt of ülte a¡tifacts wit¡
hown provenie,nca come frorn West and C€ntra¡ Madco. Pen-
dgrgast suggests trade in opper artifacts between these üwo
areas, and it is likely that trad,e in bronze occurred also. fn
¿ddiüion, our information on aboriginsl copper and tin min-
ing indicate th¿t the focus 'wos irx W€6t Mexico: in Tlaxco
Guerrero, a.long the Ba,lsas Rir¡er in Guerrero and in Colima.
Quite p¡obably, the fi¡st allo¡¡ing of copper and tin oscurred
tlrere.

'While West Mec.ico aDpears to be the area of inMuctio¡,
t¡he geogaaphirc¿l a¡ea from which t¡re ideas were c¿rried i¡
an open question, (As a¡r aside, it is unlikely that any tech-
ní[t¡e as complicated ae the a.lloying of oopp,ec and tin oould
lpve "diffused". Individuat meta,lsnrriths were probably in-
volvecl)'. Moet ardheo,logical evidemoe of plecolomhia¡r ¿.ontasts
wiüh W€Et Mexico points to the noc,th coast of Elcuado¡ as
the likely source of contaot (Eva,ns and Meg:gsrs' p. 263).
Penrlergast however in his discussion of the intmducüion of
copper rto Mesoamerica ¿rgues ltr¿t Csntral Arnerie¿ is the
souroe from wbieh ideas and tec.luriques were dif,fus€d. Pen-
dergastrs sug:gestion however is imptrobable in view of the
evídence that little copper wo¡kfurg was indigenous to Cen-
t¡alt A¡neric¿. Mountjo,y, on the odüer hand bdlíwes tlut o
astai Ecuador is tjhe most likely source, altt]rough his d¿t¿
consi8t of a sufti,oiemt number of copper arrtifacts f'rorn the
centm,l coa$t of Peru that he posits an interchange of arti-
fasts ¿nd ideas between coasüal Ecuador (tihe Gua'yas basin)
and the coa;sü of cent¡al Peru. Both regions" then, could be
consid€a,eal as s{turoes from which these metallurgical tec}-
niqueg dif,fused. Meighan points to an area betq¡e€n north€rn
Peru ¿nd Colombi¿ as the gource frorn which bronze meta,l
working w¿s diffused. Based on this evidencg it seems fair
to conotrude ftat boüh lbronze and copper met¡ working were
introduced from ttre Ande.
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trt is irlluminating i¡ thi¡ ¡Bg¿¡{ to b'ri€fly co¡np¿re p¡F
oloobi¿n Mexica¡ bronze ¿rtifaots witü A¡dean broue
aúifapts" A prelininary €ffort to cornpsDe th¡ee b¡o¡rze
items from tüo Aades, with trhreo frorn Mexico produced some
erüremely inte¡eeting stylistic p¿ra¡lels, as shown below.
fucatá,

W€6t Medoo

$r>5
2.5 cra long

Cr.;Áel
West Mec<ico
Central Mexico

Pe,ru (Paaüsc¿,nsc) al

tl

-t\
Sn 6.5%
9.6 @ IoúA

Mo¡hu¿si Argeiti¡a.¡

S^ 7O/o, 4.4 ql
Ne"nh
Valley of Meico

Sn 7.9 appror. ¡1 cd

Peru (Ma.üur¡ Picüuu)er

Sn 2.8-9.3
¿r Nordenskiold (1921), D. 79 d.
12 lbid, (1m7, D, 98, No. 15.4 lbüt (Lszl, ¡ 92, No l,L

' Sn 5.6
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Comparison of these Meaoameripa,n and Andea¡ b¡onzes
demonstrat€s stylistic similarities' The three And€a¡¡ b¡on-
z€a were e¡rcou:rter.ed in a rather crlurtory e:ra,Binartion of the
liúer¿tu¡e. I suspect t/h¿t a more tihorough invesüigation oiglht
expand th€ n¡¡nber of artifact types ¿nd stylas common to
Mesoamerica and the Ande,s. Two of the three mercic¿D

h¡onze objests (tüe úieel &nd ühe üweezep)'do not h¿ve
oouLterparts in copper from Meso¿meric¿. Ihe chisél is of
particular interest, becauso it is the ea¡lieet bronze known
in llfeso&merica (be6ore 1000 A.D.), occurs in Wes¡ü Mexico,
¿nd in t¡e opinion of the e:<c¿vator is a trade piece. The An-
d@¡ @u¡te¡pg¡.t is from Argemtine, atrthough there ¿re si-
nilar exaoples fro¡n Chile. The brunz¿ tweezers from Weet
Mexico, üke the drisel, h¿ve no countelTart in coprper in
Mexieo. Ttrese tweezers frorn West Mexico a¡e earlier than
t276 4,D., ¿ccording to Meighan (1969). Numeroug exa.tn-
pls of this type of bronze tweezer do exist in the ¿ndean
regi,on. The Meem,meric¿n b¡onze neodles are from the Valley
of Mexico; rne h¿ve no dq,tes for them. They do have peral-
lels in eop¡per, slthough like the bronze, they are not finr y
datéal, Ib€ Peruvian bro¡ze needle is frorn M¿chuu Pichuu,
and therefore is probahly late horizon.

One of tlhe noot otriking fe¿tu*s of tbis data is th¿t the
trreea¿rs and the clrisel a.re dated before 1275, and befor"e 1000
resp€stilrely, making tJren extremely early fo,r Meeoa.meric&n

bronze. Boúh are ftom West Moric¿n sit€s, snd neither hsve
Mexic¿n copp,er prototrueg. Thess d8t¿ sürongly suggtst thet
they ¿ro trade pieces f¡om Pertl'

Obvioudy we c¿nnot prove "d:iffusion" of bronze work-
i¡g from the Anda to Meorico b€Eed on a for artifacts' par-
üioul¿lly since da,üi¡g of the Andean materül is not availsble.
Thess comp¿¡ilons do howsver demo'nstrste sugg€stive sty-
lisüic and functiona,l si¡¡iüarities n bronze objects found be
woen Morico ¿nd tjhe Andes, d'isregarding tt¡e t¿mporal di-
mensisr Cqrclu*ions bas€d orr evid€nce of tihiie sort would
require earrlier ex¿mples of Peruvran co¡p'per-tin b¡onzes a,nd

¿ much il¡rger sarnple.

the va¡ious dat¿ presenüetl hero sugE:ct thát bronze me-
taill¡¡¡gy was intrpduced hto W€*t Mexico from the Andean
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¿rea vi¿ sea trede. Ifowever, Meigh¿n'e sugg€stion th¿t it
originated i¿ the northem Andes, and tho ids¿ that it may
h¿ve co¡ne from the souroes Mountjoy sugg€gtB for coprpe
are untenable in light of the ¡e,cent eüuü€É of Andea¡ me-
tallurgic of He¿ther L,echtman (1925) .

Ildútmarx's work olearl,y delfureates two d,ieüinst Andso
m€tslworking trad,itions in cop,per ¿llof¡s. The Dolthe¡r At¡-
dean peoples had tradiüionarlly produced bronzes tüat w€rs
alloys of copper and arsenic, a t¡.end th¿t b€ca^me psrüicu¡erly
pronounoed during the late horizon (1000-1400) ¡mong üe
Chirnu people or tlre nortü¡ coast of p€ru.

Ths southeú¡ Andea¡ peoplee, i'n cootra^sú, in the altiplano
of Peru, Bolivia ¿nd northern Argenüiaa, for the morü pert
produed b¡onzes th"át were alloys of copper and tin. Alloys
of copper ¿nd ¿reenic were a,lso known, however. It¡ese two
dísüinot areal tradiüons p¡s¡ailed u¡til the Inca co,nquest,
when the use of corpper-tin alloys was funposed upon trhe ¡ere.ly
conquered p€oples on the north coast of pe¡u and in Ecua-
dor. The Inca conquest of northern A¡dean areas occurred
¿bout 1470 A.D.

1his evidence raises n€ñr questions ¿bor¡t tüe assumption
ttlut copper-tin brornze worki,ng was introdüced into Wesr
Msrioo from the northern Andes. Meighnn *' ¿rgum€nt, for
didfusion f¡onr the ¿rnea beüwee¡r no¡therr¡ pen¡ and Colo-
bis is doubtful in vieq¡ of Lectrtr¡¿n's stud,ies. Mounüjoy
also cites Elcuador as the major sor¡rce of the diffusion of
cotpper alüifaots in¡to Mexioo. Yeü unl€ss we allow a very
late introduction of b¡onze workilg into \¡t/€st Meorico, the
sou¡cs for tfie introdustio¡ of b¡p¡lze into Mexico can¡ot be
tl¡e northerr¡ Andes, since ürere were no copper-ün bronz¿s
in that regioL l'lhe Centla¡ Peruvi¿n coast-Ecuador (Gua-
yas basin) mute Mouotjoy posfi¡'lsÉes for copper objcoe
does not appear to apgly to bronze as o@per-üin br¡onzs
w€r€ unknown in Ecu¿dor until tl¡o Ince expansion. On ühe
ceot¡al coast of Peru, ¡¡e find both copper-fin and copper-
ars€nic bronzes. We know ühat oopper-üin bro¡zes w€re
prinarily aentered in the souther¡ h.igh,l¿nds of peru ¿nd
Bolivia (near ün sour¿es), unüil the Inca horizon. Da*es
for the Ooastsl uate¡ial ¿re una,vaüable and a mixiug ol
the two tr¿diüions má,y hBve oocur€d in that region (I¡cüt-
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rnan perFonal conrmunication).¿l Th€ Sour@ of tüe Mexican
bronzes oonsequently ceürot be the Northerrr Andss, since
the Nort&Em Aadea¡ peo'ples wele h€eviJy comn¡itted id€dl'
ogicaüy a:nd technologicaly to copper argeuic. Give¡r this
wider¿e, tho peoples who intrtduoed copper üin alloying to
Mqico were rot the g:rcups swlgeEted by Meigh¿¡' nor
iü<xs Mountjoy has sugg€Éted for copper unl€gs w€ are
iriüi¡g to a,ccept a oetg Inte ilnfe fot tlre i¡rtrotluetion of
bronzs ioóo Meocico, On the contrary, ttre distrihution of
bronzo ¿rtifracts in Mexico, ttre histodcal aad arctraeological
svidenos for local m¿nufactur.e and the d¿ües: before 1000'

1000-1276, and 1200-1600 argue str''ongtry for ühe inü¡oduc-

üion of bronze metallurgÍ inüo Mesoa.meric¿ prior to the
Iuca exl¡a¡sion. Tl¡e¡qfore t'he Soutl¡enr Andes vas the are¿

form whic,h opper üÍr brmzea üffused, probably via üe
cenüral coast of Perru.

tr\¡ture studies of the diffusion of oopper tin bro'nzes

f rnom the Andes into Mesoe,merica tt¡erefore should be di-
t€oüed to th¿t area of the Andes wcftre,re copper tin bronzes
'were known prior to the Inc¿ e:sl¡,a¡rsion: the Altiplano of
Per'u and Bolivia, a¡d Nor'thern Arepnths' Teshnical stu-
dies of copper a.lloy objeets from d¿table cont¿xts on the
Gentra,l Ooast of Peru wi,ll olarify the bronz+worki¡g tra-
diüio¡s of thaü aree, inporta,:r,t in tracing the probable routes

.through which copper thr br¡onzes were int¡oduced to Me-

em,meric¿.
To snrmmarize, the daüa lt€s€úted in tltie paper raise

impo¡tant qüesüions a,bout the a¡eas from whiclt oopper'tin
bronz,es wsre introduoed to Mwarnerica. The opread ol
bronze working has b€en ürea,ted in thig papEr as an exaln-
ple od the diffueiou of a cultural trait. Suq,h a süudy con-

tribuüeo to our knowledge of tlhe culture history of fte two
ares. Th€ broader iseues, and more import&r¡t ones, @n'
cen:n the kfurd of cont¿ct th'at ww oocuriog between tihe

Andeaa are¿ and Meeo¿merica through time, represented

by the inürodustion of metalworking, and the funpoct of
ühose cont¿cts on the cuüture historie$ and e'volution¿ry
process€s in both reg:ions.

¿l Pergm¡l C@iulric¿tion J8ú 1976.
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