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Iron-Ore Mirror Exchange in
Formative Mesoamerica

One of the most interesting discoveries made
La Venta, Tabasc.o, was a series of large, parabat
fically concave mirrors made of three types of iroo.
ore: magnetite, ilmenite, and hematite (Druck n
Heizer, and Squier 1959). Garniss Curtis (1959%
who determined the gross petrological charact ),
istics of the mirrors, placed their probable pointerf-
orign somewhere in the “metamorphic ar:)d
granitic province” of the state of Oaxaca (Curti
1959: Figure 80). 15

In 1966, Flannery (1968) excavated a residential
ward at San José Mogote in Oaxaca which sz
producing small, flat iron-ore mirrors. Michael
Coe’s discovery of identical mirrors at San Loren-
20, Veracruz (Coe 1968), led Flannery to suggest
;n exc.hange relationship between the two areas
Ozeixsfa(ljcalnm‘i)rarrcfrsorEFIS.aannneLOrenzo,S paportation of

‘ ry 1968:106). That sug-
g;“'f)n, hovv.ever, remained to be confirmed by
&og;\?::]e-mlcal studies on the sources of iron.
il of whi,cll1t je:;t only with the small flat mirrors,
phase in One :ca to tZe Early Formative (San José
phases i Veracr’u Za)n Tﬁan Lorenzo and N?caste
Which have oo 1 . The large concave mirrors,
Gate Mainly to gt OfJnd only on.the Gulf Cogst,
hases [y o Le Middle Formative (construction
Ml concaye 4 Venta), although there is one
Omatiye o Iimrror from pyramid fill at Early

YStUdy bri orenzo. )
f°°”menteé .neﬂ.y described next (and more fully
2t hy Smal'l“ﬂPlres-.Ferreira n.d.), confirms the

 Were tradat mirrors from Valley of anaca
M Formay ed over great distances durm.g the
COaY have bee © altP.iough access to the mirrors

Gu"Cave mirron restricted to an elite. The large

i COst gy OMEVET, seem [0 2 largely 2

meand 6 Fore opment, which reached its peak In
‘ haqs the Imatlve. Indeed, the small flat speci-

Ve iffarge parabolic specimens may have
erent functions, a point perhaps
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Mo
ossbauer Spectrym Analysis

Recent devel )
Mbssbauer Spe:tri?sir(]);s ot gLt o
carefully execute funYc,iaand the large. number of
ne.tites (Evans 1968) “m':;e.ntal studies of mag-
Gibb 1971; Shirane ’et al T;es Greemyood and
(Artman, Muir, and Wied-e ’?12)’ e hemaites
technique made conditionsrsrlzthewm) l.JS_ing by
the application of Massbauer Spefctprmpltlous for
study of the iron-ore sources and nc:'scopy .
archeological sites in Mesoamerica lrl\cloérsssbf;f:g
spectral 3‘n3|YSiS of 25 geological sources and 38
archeologl.cal iron-ore samples was completed in
collaboration with B. J. Evans of the Department
.Of Geology and Mineralogy, University of Mich-
igan. A report by Evans on the techniques and
procedures used in analysis of these samples is in-
cluded in Appendix 11 of Pires-Ferreira (n.d.).

A systematic survey of all potential iron-bearing
geologic zones in the Valley of Oaxaca was com-
pleted during a 5-month period in 1967; surveys in
the Isthmus of Tehuantepec, the Central Depres-
sion of Chiapas, and the Valley of Morelos also
were completed in 1968 and 1970. In the Valley
of Oaxaca, 36 major surface exposures of iron ore

scovered, but only sources that were suit-

were di .
n were analyzed (Figure

able for mirror productio

10.10). .

In order to simplify the referencing of s.pectra,
the iron ores studied by Massbauer analysis werle
divided into the following five general groups: b

samples composed main

relatively pure he

s of o
ple les containing

iimenite;
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spell an
our sampling studies .show that there.i% virtually
-tion in the major phase composition of ore
no vaf'hout a geological source. Once this was
thro;lihed, the probability of accurately identi-
:;T;g the geologic origin of mirror ores was greatly
increased.
Archeological samples from the Early Formative
dtes of San José Mogote (Figure 10.11), San
Bartolo Coyotepec, and Tierras Largas in the Val-
ley of Oaxaca; Etlatongo in the Valley of No-
chixtldn; San Pablo, Morelos; and San Lorenzo,
Veracruz, were analyzed. Middle Formative sam-
ples come only from La Venta, Tabasco; Las
Choapas, Veracruz; and Amatal, Chiapas. Several
spectral details were used in matching the arche-
ological and geological source samples. For the
magnetite samples, the relative intensity and sepa-
ration of the doublet structure of the peaks in the
"Xtreme negative velocity region were used to
:;)Sttl}?iiuim between -the various sources that make
“menitegrotl:,p' For mirrors conta.ini. ng hematite and
choion ;re ebs!)ectra are so d'lstlnctlve th.at the
inenig r0 vious. For the mixed magnetlt.e an.d
o dencedi O:E, the presence of magnet‘lte is
¢ high Ch:n € doublet structure in the region of
nel numbers. In some cases, a signifi-
n aanunt of titanium has dissolved in the
“Bnetite, and the ¢
"educeq 1o 2 st oublet structure has been
Peak : 'rong' outer peak and a weak inner
hOWever . "®lative intensity of these two peaks,
1017, °ves to distinguish sources (see Figure

All
de_ta" in p; “fined by my study are discussed in
b“eﬂ reS~Ferreira ( . .
Y Sump n.d.). In this chapter | will
Ulgy,. —'Marize th :
5, € most important groups, as
roup
Sen[ =k is ;
fnak? mCIUSion- i quite pure magnetite which pre-
O ,:g It IUdee faces ideally suited for mirror
oaxaclrror ragmes 10 Early Formative ore lumps
% P:' dngd a:lmts from San José Mogote,
o tthO, Ore| Y Formative ore lump traded to
y ¢ Win s o The spectrum matches ore
Lom OUrces of . ;
Tde |y . Of Loma de Cafiada Toto
vlsl’]agra’ near Santiago Ten-

Mg,
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Figure 10.11 Magnetite mirrors and mirror fragments
from San José Mogote, Oaxaca. Scale in ¢cm.

ango, 27 km north of San José Mogote (Figure
10.13). -

Group 1-B is a magnetite with s.hght iimenite
contamination, very compact and suitable for murt-
ror making. Its spectrum matches the souris ;:f
Loma los Sabinos, near Zimatlé-n, 33 kr?_ souEar,y
San José Mogote. The group include ‘:rv;m o
Formative lumps or mirror fragmentts e
José Mogote, one sample from Coyotep

irror traded to Etla-
of Oaxaca, and one mirf "
X;”gi)yin the Valley of Nochixtlan, Oaxaca (Figu

10(;.13). ingle large concave,
i gle )

p I-C consists of a_s o T

o te mirror from Mi e

scalloped-edge magnetl
mative La Venta, whos

any sou .
Group 1I-A 15 3
suited for mirror ma

e spectrum does no

king, and tentatively identi-
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Figure 10.13 Mossbauer spectra of mag- B & = ’

netite samples from Early Formative vil-
lages. (A and B) Group I-B (source:
Loma los Sabinos, Valley of Oaxaca); (C
ng D) Group I-A (source: Loma de
CGanada Totomosle-Loma de la Visnagra,
Valley of Oaxaca). A and C are from San
‘&'\Vlogote; B is a small mirror traded
o ‘tuatongo, Nochixtlan Valley; D is an

mp traded to San Pablo, Morelos.
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Prieto,
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10. Interregional Exchange Networkg

Figure 10.14 Mossbauer spectra of iron
ore from source areas. (A) llmeno-
magnetite from Loma Salinas, Valley of
Oaxaca. Mirrors of this ore (Group 1V-B)
were traded as far as San Lorenzo,
Veracruz. (B) Hematite from Cerro
Prieto, near Tehuantepec. This is the
probable source for the Group II-A

mirrors used at San Lorenzo and La
Venta.

from Nacaste phase levels at San LoranO, Vera-

cruz, and two large concave mirrors from Middle
Formative La Venta (Figure 10.14)

W
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Figure 10.15 Mossbauer spectra of ilmenite artifacts from Group Il1I-A. (A)
Veracruz; (B) concave mirror from Arroyo Pesquero, Veracruz; (C)

for Group I11-A ilmenite has not yet been located.

stoup. llI-A "is an ilmenite whose geological
;:’Te 5 as yet undiscovered, although it was
Conzy Usefi. Two small flat mirrors and one small
i ?Ive mirror from San Lorenzo were made of
i ameﬂ':l_te- Two large mirrors from La Venta

ol v"d from Arroyo Pesquero near Las
0rmati\’, ere‘lcruz, probably all date to the Middle
sy 2 Fl.nal‘ly, this source was used for two
Ea ;:nu“'ld””ed ilmenite beads, one from an
head (Mo alive cache associated with a colossal
from . _ument 17) at San L h

m an Undateg orenzo, and another
Co 0, Chiz Cache at Amatal near Chiapa de
oy s (Figure 10.15).

'S"a mixed magnetite-ilmenite of
obably from a source at Loma del
near Arrazola, just off the western
Luy, onte Albin i
M P of L. an in the Valley of Oaxaca.
0 IS Ore . ’
e %, byt an were carried to San José
ingle 1P 2rently not converted into mir-

Um y
o rom P also occurred at Tierras Largas,
"p 1y, e source,

Ar QUality, pr
O Teyy

Bsami L )
G . M Magc esm'Xed Mmagnetite-ilmenite whose
 arrg the source exposed on the sur-
YO profiles at Loma Salinas near
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Multidrilled bead from San Lorenzo,
multidrilled bead from Amatal, Chiapas. The source

San Lorenzo Cacaotepec, only 7 km southwest of
San José Mogote, Oaxaca. The group includes a
partly worked ore lump from San José Mogote and
two small flat mirrors evidently traded to San
Lorenzo, Veracruz, during the Nacaste phase
(Figure 10.14).

The Early Formative: Magnetite Mirrors
as an [tem for Elite Exchange

By far the majority of the Early Formative
archeological samples were either magnetites or
mixed magnetite-ilmenites from sources in the
Valley of Oaxaca. The bulk of the samples ex-
amined came from San José Mogote, the largest
site in the Valley of Oaxaca during this period. A
surface survey of the site revealed a striking, 1-ha
concentration of iron ores—more than 500 pi.eces
which had evidently been collected from various
iron sources in the valley. Excavations within this
area (Area A) exposed a series of four super-
imposed household clusters (numbered C1 through
C4) and associated midden deposits. VYhole and
broken magnetite mirrors, unfinished mirrors, and
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worked and unworked lumps of iron ore (\:Nere-
found together in these househoid. clusters. Com
parative examination of th.e f.mls_hed. and un-
finished mirrors reveals a similarity in size, shape,
and grinding technique. The t

ypical products are
thumbnail-size, flat-surface  mirrors of various

geometric forms, highly polished on one or both
sides. Traces of multidirectiona]

unfinished ang rou
ors. Closer examin

grinding are
ghly finished

ation of the
veals some traces of ochre
, indicating that this syp
sed to obtain the high polish of
ucts. It is not known for w

hat the
» but evidence from figurines at

mirror surfaces re in sur-
face irregularities

stance

Pecimens f

10. Interregjonal £ Xchange Netwoms

phase, or roughly 1000-
however, Occurred in ear
(1150-1000 BC.), “uggesting that earjer mirrors
wil | eventually be

g the two from 3
lley of Oaxaca, date to the

). A single concave

B (1000-900 BC). It
to assume that the

major period for exchanges of small flat mirrors

Was roughly 1000-800 BC.

The Midd/e Formative: Localized Mirror
Production on the Gulf Coast

Sometime prior to 800 Bc., mirror production
€MS 1o have come to an end in the Valley of
Oaxaca. Extensjye excavation of Middle Formaf"":
(Guadalupe and Rosario phase) levels at the site
of Huitzo, San José Mogote, F3
Tierras Largas have failed to rec

of ore. This same time period saw the defacem:jn"i-t
of monuments at San Lorenzo and the ConC:tite
tant rise of La Venta. The small, flat ‘m?'igi’;ven_
mirrors disappeared from the archeologl;?lby jaree
tory of the Gulf Coast, and were replace ty made
concave mirrors, which are most frequfmorS often
of ilmenite and hematite. These large mirr

; ere-
" . Ident C
occurred in caches or offerings, in ev
monial context,

Se

brica San José, and
over even one lump
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dence of Middle Formative iron-ore mirror
Evide

ion and exchange is incomplete, but the
rOd.ucn(;)Gulf Coast distribution of large concave
e uggests that they are a local product.
mirrO{}S] Schgange in ore and the form of the mirrors
Botht : localized development, distinct from the
Eﬂf; Formative iron ore exchange which ex-
tended over hundreds of kilometers and spanned
many different culture areas.

o el O producs i
work were Xochiltepec Whiteac . Up.e Victoria net
drums, pearly freshwater eraml?s’ rtle 'She”

) mussels, stingray spines,
sha_rk teeth, and conch shell trumpets, many of
which probably reached Oaxaca from the Gulf
Coast. Oaxaca in turn may have passed some of
these on to the central highlands through the Bar-
ranca de los Estetes network. In this latter net-
work, Delfina Fine Gray ceramics probably also
circulated, since they reached Tlapacoya in the
Valley of Mexico (Weaver 1967:29-30; Flannery
et al. 1970:55). This Oaxacan pottery also reached
Aquiles Serdan on the Chiapas Coast (unpublished
data), perhaps by indirect linkage with the El
Chayal exchange network. Other Pacific Coast

Summary and Conclusions

It was argued at the start of this chapter that the
varieties of Formative exchange were such that

one model will not explain them all: Each com-  items that may have accompanied the EI Chayal
modity must be studied in its own right. Obsidian, obsidian to Oaxaca include pearl oyster, Spon-
acommodity to which all villagers had access, was  dylus, and other shell (see Figure 10.16).

originally moved by long-distance reciprocal trade During the Middle Formative, there were break-
in which quantity was partly a function of dis-  downs and realignments of these networks. The
nce from source. With the advent of trade in  number of shell species traded declined, ar.ld obsid-
Plsmatic blades, distribution of obsidian ap-  ian sources changed in value as prismatic blades
Parently took the form of “pooling” by some cen-  became more important and local pooling or redis-
Tl agency before dispersal. Pacific Coast marine  tribution more common. Prodt{ctnon of small, ﬂat
shel| traveled to part-time craftsmen at certain vil-  magnetite mirrors ceased, whlle.the Gulf CO;; -
4%, where it was converted into ornaments for  went on to develop local production of large ¢
loca| distribution. Magnetit nverted into  cave mirrors of ilmenite or hematite. The region-
mall Mirrors by . gne'l y wa§ co' ization that set in was accompanied by greal
giong S by one localized residential ward at a allz.a1.:lon . oot in clite residences and
a“mitedcefemomal-civic center and was traded to pollt}cal e\.rol'utlon, rewe“ < increasing pooling or
2bly 56 r;Umher of distant regional centers, prob- pul?llc‘ bu|.|dmg5f35 . Following RappaDQYt'S
itigg ona orm of elite exchange. Other comqu- redlStrlbu'tionssec; egrlief in the chapter, We might
Potte ( ® move included Xochiltepec White — model, discu

" . tlve had . e
Manyfy ¢ Fine Gray pottery (of Oaxacan the Middle Formd and enforce deliveries
“lUre),

‘“demand _production i which circulation of
: ) era
ang cf;ng the Early Formative, utilitarian goods  signaling the er;f (r)\fe::ed 1o sustain and brzfli?:;
"eMmonia1 - ! ) : itual items W ntinued,
the ONial jtems irculated in ~ ritua change ¢© ew
on pSa:2ne “Sp ere of ::)?K/ zOthcg?v(Z; discussion long-distance trade. EX in response to .the n
: ) eyan

Vil * -Onsider, for example, the network of

opoliti
"Ugh which obsidian from Guadalupe ~ S0€1°P°



