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PREFACE

The following pages describe and illustrate objects of metal
which were dredged from the Cenote of Sacrifice at Chichen Itza,
Yucatan, by the late Edward H. Thompson. The work was prin-
cipally financed by the Honorable Stephen Salisbury and Mr.
Charles P. Bowditch, who later presented the collection to the
Museum.

Professor A. M. Tozzer is preparing a companion volume which
tells the story of Chichen Itza and the barbaric rites practised
therein and also relates how the rich offerings which lay beneath
the water and mud of the Cenote of Sacrifice were brought to the
surface and preserved. Artifacts of jade, alabaster, pottery, wood,
copal and rubber, as well as textiles, will eventually be published.
A preliminary account of the human bones found in the Cenote
has already appeared.’

Over thirty-five years ago, when I first saw the material from
the Cenote of Sacrifice at Chichen Itza in the Peabody Museum,
I was fascinated by it and by its romantic story but had no in-
tuition that I would ever have a hand in its publication. At that
time, further efforts at dredging had been abandoned several
years previously. The laborious task of repairing mutilated speci-
mens was then in the capable hands of the late Samuel Guernsey
under the guidance of Director C. C. Willoughby, and Miss Helen
Gleason was engaged in the task of drawing them.*

Since that time, many individuals have worked on restoration
and illustrations. My thanks are due to Mr. William Baake, who
has prepared the bulk of the drawings in this volume. 1 am also
indebted to Miss Tatiana Proskouriakoff * and Miss Kisa Noguchi *
for complex and difficult drawings of certain gold disks. Miss
Proskouriakoff has written the text on glyphs. Miss Adela Breton,
who visited Chichen Itza while dredging was in progress, painted
the water colors in figure 53. In recent years, Mr. Frederick
Orchard has been in charge of repairs and of removing the age-
hardened soot of copal and rubber incense which encased many

! Hooton, 1g4o.

*Some of Miss Gleason’s drawings were published in Tozzer, 1gg0. In this vol-
ume she made the drawings for figures 1216, 18-20, 2224, 26, 28 and =2g,

specimens. Mr. Orchard is also responsible for most of the photo-
graphs, but a few were taken by Mr. Guernsey.

This volume could not have been written without the aid of
Professor William C. Root of Bowdoin College, who, at the sug-
gestion of Professor A. M. Tozzer, started analyses of Cenote
metals over twenty years ago. Not only has Professor Root made
several hundred analyses of Chichen Itza specimens but, in the
course of years, his researches have been extended to cover all
New World metallurgy.” Many thanks are due to him and to the
fourteen institutions listed on page ix which have supplied him
with material for the analyses now printed in these pages. Pro-
fessor Root has also written the sections on Mexican copper-tin
(bronze) and copper-lead alloys and on the metals of Arizona,
New Mexico and Chihuahua, Dr. William Harvey has contributed
Appendix I which gives the results of microscopic examination of
metals,

Professor A. M. Tozzer, as Curator of Mexican Archzology,
has been in charge of the Cenote collection since it reached Cam-
bridge. Publication is the result of his initiative. Over the course
of years he has collected pertinent data for this purpose which he
has most generously turned over to me. I have consulted him at
every stage in the preparation of this report and many of his ideas
are incorporated therein.

My thanks are also due to ex-Director Donald Scott and Director
J. O. Brew, both of whom have placed the full resources of the
Museum at my disposal.

I also am indebted to my wife, Eleanor B. Lothrop, for help
in the preparation of the manuscript and to Miss Cordelia Galt
and Mrs. Melville Smith for editing and seeing the manuscript
through press.

5. K. LotHrorP

Cambridge

September 1, 1950

' Miss Proskouriakolf has drawn figures 1, g4 and 35.

* Miss Noguchi has drawn figures zq, 4, g0-33. 36. 87, 4044, 45, a-C.
2 8ec list of references.
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Fig. 1.

Disk H, representing Tula-Toltec warriors extracting the heart of a Maya captive. Actual size.

METALS FROM THE CENOTE OF SACRIFICE

INTRODUCTION

Chichen Itza is an ancient Maya city located in northern Yuca-
tan. In its prime it was the largest and most sumptuous metro-
polis of that region and also, both architecturally and politically,
one of the most important settlements of aboriginal America.

Furthermore, like Pachacamac in Peru, it was a sacred city to
which for centuries pilgrims flocked to consult the gods and to
make rich offerings of copper and gold, of jade and textiles, of
weapons, pottery and incense.

THE CENOTE OF SACRIFICE

Chichen Itza was holy because it embraced the famous Cenote
of Sacrifice, known to the Maya as chen ku, “sacred well.” This is
a great cup-like depression some 5o by 6o meters (164 by 200 feet)
in diameter with vertical or overhanging walls, filled with water to
within zo-odd meters (ca. 70 feet) of its rim. The water averages
10 meters (g5 feet) in depth and covers an equal depth of silt. The
color of the water usually is a murky green but each year it turns
blood red for a few days due to seed pods of the alge it contains.
Here, it was believed, dwelt gods and the souls of the dead ances-
tors. Hence for centuries, in order to appease its inhabitants, all
kinds of offerings were cast in the Cenote including living victims
who, if they survived, were thought to have received prophecies.
Mainly in the years from 1904 to 1907, the late E. H. Thompson,
then owner of Chichen Iiza, dredged the southern part of the
Cenote. It is the metal objects from its depths which we describe
in this volume, Few other specimens recovered from the Cenote
have yet been described.

Nearly four hundred years ago, Diego de Landa wrote of the
Maya,' “they held Cozumel and the well at Chichen Itza in the
same veneration as we have for pilgrimages o Jerusalem and
Rome, and so they used to go to these places and offer presents.
. . ." To this he added,? “they threw into it (the Cenote) many
other things like precious stones and things which they prized.
And so, if they had possessed gold, it would be this well that would
have the greater part of it, so great was the devotion which the
Indians showed for it.” Landa was right, as these pages will show.

Dr. Alfred M. Tozzer will discuss in a separate volume the his-
tory of Chichen Itza, the archaological remains found there and

the nature of its cults. Tt will be well here, however, to emphasize
certain facts and to anticipate certain conclusions in order o form
a proper background for the discussion which is to follow.

In the first place, Yucatan is a limestone country. This means
that there is no running water on the surface, but underground
flows carve out natural caverns and these, when the roofs col-
lapse, [orm cenotes. It also means that there are no ores or min-
erals in Yucatan. Hence everything of this nature must have come
from other lands. The objects we describe originated in the high-
lands of central Mexico, in Guerrero and Oaxaca, in Honduras
and British Honduras, in the Provinces of Veraguas and Coclé in
Panama, and even in Colombia. Since the looting of Aztec and
Inca capitals, the Cenote of Sacrilice has produced the most diver-
sified if not the largest known miscellany of aboriginal metal arti-
facts. Their importance is archaological, however, not monetary,
for their bullion value is relatively small (table XXXVI).

Under normal circumstances such mixed finds would be an
archologists’s dream. But the objects in the Cenote lay under
10 meters (35 leet) of water and were embedded in mud and
silt to an additional depth of over 10 meters (35 feet). Hence the
normal archaological controls ol association and stratigraphy are
valueless. As the Cenote cult was in existence for centuries, the
offerings might well have provided a method of crossdating
native cultures over a wide area, but, as things are, the story they
tell must be based largely on the internal evidence afforded by
their intrinsic nature. As aids we have the results of investiga-
tions in other regions and the facts brought out by chemical
analyses.

HISTORY OF CHICHEN 1TZA

The vicissitudes which befell Chichen Itza for the past fifteen
centuries are known to us in dim outline if not in detail. This
story is drawn in part from Spanish historians such as Landa, but
information about the far past is derived from the so-called Books
of Chilam Balam. Our chronological framework also comes from
this source.

The Beoks of Chilam Balam ® were the sacred books of the
Maya. Written in Spanish characters but in the Maya language,
they supposedly are transcriptions of the aboriginal codices with

! Toszer, 10941, P. 100,

* Tozzer, 1941, pp. 181-182,

" Chilam means prophet, Balom means jaguar but it also is a family name. Roys
{1988, p. ) translates, “Book of the Prophet Balam.”

interpolated Christian ritual. Individually they are known by
the names of the towns where they were composed or discovered.
For historical data dealing with Chichen Itza the important sources
are the Books of Chilam Balam of Chumayel,* Tizimin * and Mani.
The Tizimin manuscript, as noted by Martinez Herndndez and
Roys, is apparently an abstract of the Mani.

Time is expressed in the Books of Chilam Balam by a count of
katuns. A katun is a period of 7200 days or 2o tuns (2o x g6o days).
Each katun ended on the day A hau and was identified by a series of

4 Published in part by Brinton (1882, pp. 152-8s), Martinez Hermiinder (1giz and
tgig). Published in full, Médiz Bolio (1940) and Rovs {1933).
#The Tizimin and Mani are translated in Brinton (1882} and Martine: Herndndez

(1927).
[3]



4 METALS FROM THE CENOTE OF SACRIFICE

numbers running from 1 to 14. The same number did not repeat
until g3,600 days (13 x 7200 days) had elapsed. This is a
period of 256 years plus 160 days. An event placed within a given
katun therefore is only approximately stated and there has even
been difference of opinion as to the katun in which specific epi-
sodes occurred.

Maya and European calendars are hoth reasonably accurate
and several schemes for correlating them have been advanced. In
this volume we shall use the Goodman-Thompson-Martinez cor-
relation.® I the Spinden correlation is followed, approximately
256 years must be subtracted from longcount dates and g vears
trom katun dates. We shall later discuss a third correlation in the
light of what the Cenote metals reveal.

TABLE 1: HISTORICAL SUMMARY OF CHICHEN ITZA
WITH TRADITIONAL DATES

(After Roys, 1954)

kaTun Lowne Date

Count Counr AD, EvENT

i Ahau 6. 1.0.0.0 455 Chichen Itza discovered

11 Ahau 0] 0.0 B34 Chichen Itza ocoupied

8 Ahau 0). 1 §.0.0.0 by Chichen Itz abandoned

14 Ahau 0. 17.0.0.0 71 Chichen Itza occupied by the Xiu (7)

1 Ahau 100, 00060 g2f Xiu leave Chichen Itza (7)

4 Ahau 10 B.0.0.0 a7 Chichen Itza re-occupied by the Tz
and Kukulcan, Tula-Toltec period

8 Ahan 14, 14000000 1204 (7) Chichen lTta conguered by Hunac
Ceel

4 Ahau P X 1244 () Chichen Itza re-occupied and Maya-
pan captured by the Itza

8 Ahau 1020000 ELT Destruction of Mayapan

2 Ahau 110 Gy 1520 Contact with the Spanish

A summarized outline of legendary events at Chichen ITtza is
given in table 17 The European dates are katun endings so that
the episodes recorded may have taken place at any time during
the preceding twenty years. ‘The long-count dates will be used in
making comparisons between Chichen Itza and the Maya cities
of the south.

Uue-Yab-Nal. Turning now to written records, in the Chilam
Balam of Chumayel there are three chronicles of historical in-
terest. The first of these ® is entitled, A record of the count of
the katuns since the discovery of Chichen ltza occurred.” This
gives an unbroken list of 55 katuns prior to the arrival of the
Spaniards in 1515 as well as some outstanding historical events,

From this source we learn that Chichen Itza was “discovered”
or “learned about™ in the katun 6 Ahau which terminated in 455
AD. In the long count this date is g.1.0.0.0 which is twenty
years before the earliest carved date now known in Yucatan. The
actual settlement did not take place, however, until seventy o
eighty years later. We do not known who the colonists were, where
they came from or whether they made offerings in the Cenote of
Sacrifice. Roys® concludes that the city at this time was called
Une-yab-nal. Une means “seven” and Abnal is still a well-known
family name in Yucatan,

Quite possibly the name Unc-yab-nal simply indicates that seven
members of the Abnal family settled at a place where there was
a good water supply. The number seven, however, is associated
with the starting point of Nahua migration myths and here it may

also have some symbaolic significance.

* Thompson, 1ge7.

T Based on Thompson, 1927, 1y, 1945, and Rovs, 1933,
* Roys, 1935, chapter XIX.

* Roys, 1938, p- 133.

Champoton. During another katun 8 Ahau which terminated
in figz A.D. the inhabitants of Uuc-yab-nal abandoned their city
and moved en masse across the peninsula of Yucatan to Chakan-
putun, probably the modern Champoton. Here “those of Itza,
holy men, had their houses.” Evidently the Itza family, who came
from the west, possibly from central Mexico, had already settled
at Champoton. At this time they were accepted as rulers by a
group of roving Mayas who thereatter until the seventeenth cen-
tury were known as the Itza nation.

I'he Itza remained in Champoton for 256 years and then, after
forty years of wandering, they returned to Chichen Itza. This
event took place in a katun 4 Ahau which is dated between 68
and g87 A.D. The longcount date is 10.8.0.00. It is important
to us because it marks the introduction of metal.

From an archirological viewpoint, just what went on at Chichen
Itza during the first occupation is not certain. Buildings and arti-
facts of this epoch have not been identified — at least in print. Pub-
lication of the architectural studies of the complex edifice known
as the Monjas may shed light. Until, however, identification of
early objects has been made in the ground, it will not be possible
to do so in the Cenote, nor can we say how far into the past the
Cenote cult extended.

During the so-called period of abandonment, Chichen Itza
probably did not exist in a vacuum. Doubtless, part of the original
population did not migrate and, according to tradition, the city
may have been occupied between 771 and g28 A.D. (katun 13
Ahau to katun 10 Ahau; g.15.0.0.0-10.5.0.0.0) by the Xiu dynasty,
also rulers of the great city of Uxmal. Whether the Xiu and their
followers moved to Chichen Itza en masse is doubtful and whether
the Xiu governed through deputies is not clear. It is evident,
however, that the final form of many buildings in “old” or
“"Maya” Chichen Itza were completed at this time. The architec-
tural style of Uxmal and neighboring cities is known as Puuc;
the typical style at Chichen Itza is recognized as local but closely
related to Puuc' One building at Chichen Itza, however, is
of pure Puuc style ™' and there may have been others which have
fallen.

It is probable in the writer’s opinion that offerings were cast
in the Cenote of Sacrilice during the so-called period of abandon-
ment. This does not mean that the full ritval as described in later
times had been established. Our opinion is based chiefly on the
discovery ol large numbers of jade ornaments carved in delinite
Great period style. One piece is even dated and the style is at-
tributed o Piedras Negras.' In years past, when another correla-
tion of the calendars was in vogue, there was thought to be a long
gap between the Great period and the erection of “Maya™ Chichen
Itza, and the jades from the Cenote were then explained as heir-
looms. With the correlation herein employed, we believe it fol-
lows that the jades and buildings of “"Maya” Chichen Itza were
contemporaneous. Confirmation comes from certain gold disks
found in the Cenote and from various bas-reliefs which combine
Great period features with those of the Tula-Toltec period and
thus prove that no time gap existed between them.

Tula-Toltee Oceupation. When the Itza and their followers
arrived at Chichen Itza in katun 4 Ahau (g68—g87 A.D.), they
brought with them a legendary personage called Kukulcan by the
Maya and Quetzalcoatl by the Nahua, Ruling first at Chichen
Itza and then at Mayapan, he is said to have introduced new arts,

" Thompson, 145, pp. B-g
" Gilpin, 1948, pp. 14-17.
¥ Proskouriakoll, 1944,
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Fic. 2. The Cenote of Sacrifice at Chichen Itza. a, Small temple on
the edge of the Cenote from which an elevaied causeway lead to the
ceremonial center of the city during the Tula-Toltec period. At the
right is a platform from which human victims were thrown. b, Inte
tior of the Cenote while dredging was in progress. Photograph from
A. M. Tozzer. ¢, A general view of the Cenote taken a few feet cast
of the platform. In certain lights, reflections make it appear that
there are caves far beneath the water.
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industries and forms of government and thus initiated the Toltec
or Tula-Toltec period in Yucatan. This individual is said to have
come from Tula in the State of Hidalgo in central Mexico. The
very complex problem of coordinating traditional Mexican and
Maya dates of his journey has been examined by Mr. J. E.
Thompson ** who writes, “Is it not significant that what is prob-
ably the most acceptable reconstruction of Yucatan history makes
the Yucatan Quetzalcoat] settle with his Itza followers at Chichen
Itza somewhere within a decade of the year in which one of the two
most acceptable emendations of the Annals of Cuauhtitlan make
him leave Cuextlan (Vera Cruz)?" This reconstruction of his-
tory is confirmed by the gold disks of which we have spoken, which
show that the Tula-Toltec and Maya Great periods were partly
CONLEMPOTraneous.

The most important act of Kukulcan in Yucatan was to establish
Itza supremacy throughout the Peninsula which continued for over
two hundred years. This was the golden age of Chichen Itza,
probably then the most flourishing city in the New World. Sump-
tuous and resplendently painted buildings were erected. Bas-reliefs
and [rescoes appeared in profusion. The ruler of Chichen Itza
received gifts and tribute not only from Yucatan but even from
such distant regions as Guatemala, Chiapas, central Mexico and
Panama. Trade routes to remote regions were established at this
time, over which passed the metal which ultimately was thrown
into the Cenote of Sacrifice.

Kukulcan and his followers did not found a metallurgical in-
dustry in Chichen Itza. Mining was impossible owing to the nature
of the country. Cold hammering, annealing, smelting, casting and
gilding probably were never mastered. The only techniques
learned by the local Maya were embossing designs on imported
sheets of metal and trimming them to shape. Within these narrow
limits, nevertheless, they developed great artists.

Conguest by Hunae Ceel. We come now to the legendary con-
quest of Chichen Itza by Hunac Ceel, ruler of Mayapan. In this
victory he was aided by Mexican allies who are identified by name.
The fighting apparently was the result of the theft of a bride
from the lord of 1zamal by the ruler of Chichen Itza. Whatever
the reason, the Itza and their followers were driven from Chichen
Itza and fled southward to settle at Tayasal on Lake Peten in
Guatemala, where they maintained their independence until the
end of the seventeenth century.

Chichen Itza Reoccupied. It is probable that all the Itza did
not flee or that some soon returned because, forty years later,
it is said that they not only dominated their own city but were
powerful enough to attack and capture Mayapan. Landa states 1
that Mexican mercenaries who had fought for Hunac Ceel had
settled in this city and their descendants lived there until 1461
when it was again captured and completely destroyed, after which
they moved to the Province of Ah Canul.

It is important to understand clearly that there were at least
two major influxes of Mexicans into Yucatan. The first took place
in the tenth century and had its roots in Tula, as recorded by tra-
dition and revealed by the facts of archxology.'® It resulted in

* Thompson, 1941, pp. 1og-05.

“For a full account of these events, see Rovs, 1945, Appendix C. Rovs wriles
(p. 136, footnote), “Katun 8 Ahau recurved approximately every ag6 vears, and for
a thousand years every time a katun of this name occurred, the Trest were driven
from their homes, no matter where they were living at the time. Late in the
Seventh Century AD. they were expelled from Chichen i after their first ocou-
pation of that city, In the middle of the Ninth Century they were driven out of
Chakanputun. At the end of the Twelfth Century they were again driven from
Chichen Itzd by Hunac Ceel. At the middle of the Fifteenth Century Mayapan
wis sacked and destroyed; and strangely enough it was again in a katun 8 Ahau

the gold disks portraying the wars of the Tula-Toltec and Maya
which were found in the Cenote of Sacrifice. A second inroad
occurred in the thirteenth century (or later?) and stemmed, ac-
cording to Landa, from Tabasco and Xicalango. These Mexicans,
Landa states,!” at first overwhelmed the Maya because of their
superior weapons which were, however, soon adapted by the Maya,
The new weapons included the bow and arrow, axe, club set with
obsidian blades and defensive armour. They were encountered
by the Spaniards at the time of the Conquest but they are not
shown in the metal, frescoes or reliefs of Tula-Toltec Chichen
Itza.

We should add that any general explanation of Nahua migra-
tions from Mexico cannot be considered solely in the light of Yuca-
tan. It must also take into account and correlate Nahua settle-
ments and archaological styles in each of what are now the five
republics of Central America —a subject beyond the scope of
this study.

The Itza, as we have shown, had not only reoccupied their city
but had developed considerable military strength, but Chichen
Itza never again became a strong political force. Nevertheless, it
remained a great religious center to which pilgrims continued to
flock until long after the Spanish Conquest. The Cenote cult also
continued, as attested by Spanish priests who tried to eradicate it
and by one of our specimens (fig. 61, a) which is dated katun 2
Ahau (probably 1520 A.D.).

We have followed |J. Eric Thompson '* and others in dating the
Tula-Toltec period from g87 to 1204 A.D. Thompson calls the
remainder of independent Maya history the “Mexican Absorption
period” on the ground that Tula-Toltec influence in Yucatan was
on the wane and that typical Maya elements of culture were again
reasserting themselves. This is indeed true, but other and new
cultural impulses from Mexico began to reach the Peninsula.
These are reflected particularly at Mayapan and at such east-coast
sites as Tulum and Santa Rita Corosal: in traditions of migrations,
in pottery, weapons, architecture and frescoes, also in the metal-
work from the Cenote. We therefore prefer the historical outline
proposed by Dr. E. Wyllys Andrews '* when coupled with Thomp-
son's interpretation of dates, as follows.

1) Tula-Toltee pericd — Bg7 to 1204 AD.
2) Mayapan-Tulum period — 1204 to ca. 1450 A.D.
3) Mixteca-Sania Rita period — ca. 1450 to 1550 A.D.

The Mayapan-Tulum period is dated by Andrews from ca.
1350 to 1450 A.D. We believe that it began earlier, at least at
Tulum * where there were three or more different and succes-
sive architectural periods, two or more successive styles of frescoes,
multiple coatings of plaster, repairs to sagging roofs and crumbling
walls, and other evidence of long occupation.

At Tulum, stela 2 bears the short-count date of katun 2 Ahau.
In our calendar this may correspond to 1007, 1263 or 1520 AD.
The second rather than the third date has been generally accepted
because the stela had been re-used and was built into the side of a
small platform mound. A katun 2 Ahau also ended in 1007 A.D.
but it is improbable on stylistic grounds that the stela was erected
at that time.

at the end of the Seventeenth Century that the Spaniards eonguered the last Tei
stronghold at Téyasl, which was the emd of this remarkable nation,”

® Tozzer, 1941, p 80.

" See Acostd, 1040, 1040, 1942—44, 145 Caso, 1941; Reynedds, 1gy6; Thompson,
15

¥ Torzer, 1041, P- 85-

# Thompson, 1045

* Andrews, 1043, pp- 74-79-

*= Lothrop, 1924.
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The Mayapan-Tulum period witnessed not only new elements
of culture but a shifting of population to the east coast of Yuca-
tan where many new cities came into being. We suggest that this
trend toward the sea may have been linked with a quickening of
trade along the east coast of Central America and the establish-
ment of contacts from Honduras to Panama which produoced
many of the metal specimens ultimately found in the Cenote.

A few Cenote specimens are definitely in the style of Santa Rita
Corosal which combines Mixtec symbolism with Maya glyphs.

7
We can say little about the background and development of Mixtec
art because nothing is known about it except in obviously late
phases.

Andrews, in discussing material he found in northwestern Cam-
peche, notably at the ruins of Cilvituk, points out various links with
Mixtec art as it appears in Mexican codices and frescoes, and also
with the frescoes found at Santa Rital Corosal in British Honduras.
“These similarities,” he states, “are not of remote influence but
bespeak some very specific contact.”

BACKGROUND OF CENOTE METALS

Before discussing the metal objects actually dredged from the
Cenote of Sacrifice, we shall describe the metalwork of other re-
gions which have bearing on what was recovered at Chichen Itza.
The background thus to be painted is far from satisfactory for
several reasons. Most finds of metals have been accidental and
have not been made by trained observers. Hence the data for estab-
lishing the chronology of metals are woelully weak. Furthermore,
in Panama, where the associations of metalwork and pottery are
well known, the stratigraphic sequence which includes metals
covers only a brief period.

Inasmuch as the writer has already published detailed accounts
of the metal industry which flourished in the Panamanian Pro-
vinces of Coclé and Veraguas,*' we shall deal with them briefly in
this volume, in spite of their importance in the Cenote finds.
Chiriqui goldwork is well known through various publications,
but it now appears that it was more the result of trade than of

local manufacture. No comprehensive study of Costa Rican gold
has yet been undertaken and it is not in the field of this volume.
We can state, however, that local centers of manufacture func-
tioned and that it would be possible to identify them by style.
Gold objects were imported to Costa Rica from Panama and
these often were of types which also reached the Cenote.

Several important metallurgical centers flourished in northern
Central America and in southern and central Mexico. These have
a direct bearing on the Cenote specimens and therefore will be
reviewed in some detail. Finally, we shall cover the copper indus-
try of northern Mexico and the southwestern United States. This
is not directly linked with the Cenote but is of importance in the
discussion of chronology owing to the developments of tree-ring
dating. We advise the reader not interested in the techniques of
metallurgy to omit this section.

THE METALLURGY OF MEXICO

Present-day knowledge of aboriginal metalwork in ancient Mex-
ico is uneven and unsatisfactory. This is surprising in view of the
booty secured by the Conquerors, the surviving historical records
and the comparatively great amount of archeological exploration
carried out in Mexico during recent years. Although we can write
with assurance of certain alloys and technical processes, largely
due to the analyses produced by Professors Rivet and Root, the
fact remains that large archzological finds of metal have been rare.
Hence we know little about regional styles and their sequence ex-
cept in limited areas.*

ORIGINS

According to native legend, the Toltec introduced the use of
metals to Mexico. There is no hint of metal in the early Toltec
culture represented by Teotihuacan, however, nor has any metal
object been recorded from Tula, which later became the chief
Toltec center. At Texmilican, however, in the State of Guer-
rero, metal objects have been found in association with Plumbate
and Fine Orange wares, which in turn have been discovered with
the Mazapan pottery prevalent at Tula.® Farther south at Monte
Alban no metals are known before the Fourth Epoch, which also
embraces Plumbate ware. Both tradition and archicology are in
accord then that the working of metals was not practised at an early
date in Mexico.

Professor Paul Rivet* has made the interesting suggestion
that the entire and fully developed Peruvian metallurigical com-

# Lothrop, 1987—42. 1950,

= The present text is based on published material or specimens in United
States museums, 1 was unable 1o obtain access to the metal collection in the
Mexican National Museum, 1 did, however, see the Monte Alban gold when it
was exhibited in New York,

= Acosta, 1gqo, Caso, 1941, p. go.

plex, reinforced by borrowed Colombian techniques, was intro-
duced suddenly to Mexico by sea. There are several points in
favor of this hypothesis, particularly the fact that silver, tin and
lead were known in both countries but not in the regions which
separate them. Bronze artifacts have a very similar distribution,*
also bimetallic objects partly of gold and partly of silver.

Many cultural traits were shared by the natives of Peru and
Mexico and it often is possible to show that they had come into
being at an earlier period in the south. Bird,® on the basis of
physiographic changes in the Viru Valley, has demonstrated that a
by-no-means primitive weaving and agriculture flourished on the
Peruvian coast in 3200 B.C. and he places the beginning of pottery
at 1800 B.C. On the basis of radio-carbon tests on a log found
with classical Chavin pottery, a date of 7154 200 B.C. was reached.”
This pottery has been found with many aspects of culture which
developed at a later date in Mexico, such as well-cut masonry,
monumental stone sculpture, mirrors, turquoise mosaics and metal-
lurgy, including both gold and silver.*®* Metal apparently was
unknown in Middle America until the end of the Maya Great
period, the earliest date being g.a17.12.0.0 (782 A.D.) at Copan,
Honduras. There can be no question then, if these dates are even
approximately correct, that the Peruvians employed metals well
over a thousand years before the Mexicans and Maya.

The probability that metallurgy came directly from Peru to
Mexico obviously is increased if it can be shown that other inven-
tions not recorded in intervening regions also reached Middle

* Arsandaux, 1946, and Arsandaux and Rivet, 1g2ia, 1g921b, 1g92ga.
= Holmes (1835, p. 4g) reports a few bronee bells from Chirigui,

= Bird, 1948, pp. g7-38.

= Amold and Libby, 1950, p. 14.

* Lothrop, 1g)1a, pls. X1X, XX, ¢




B METALS FROM THE CENOTE OF SACRIFICE

America at approximately the same date. The double whistling
efigy jar, typical of the north Peruvian coast, perhaps provides
such a link, for it occurs occasionally in Mexico and Central
America.? This device consists of two vessels connected by a tube
at the base. One usually is in effioy form and is I.Hlll'l]l(‘“'l‘- closed
except for a whistle which functions when the vessel is partially
filled and tilted. This complicated mechanism is easy to unde

stand and copy, once it is seen, but independent invention seems

from Peru to Mexico, we should expect the fact to be reflected
very definitely in the products ol the later country. Only a very
few specimens found 1n Mexico are of styles also known in Peru.®
[hev are not of early date in Peru and may be trade pieces rathe;
than local copies, a point which probably can be cleared up by
analysis.

To anticipate our conclusions, we may state that the Cenote

hinds indicate that copper bells were cast in central Mexico and also

Fio. 3. Gold jewelry from Oaxaca, Mexico, Actual size. (Courtesy, Museum of the American, Indian,

L 1

Heve Foundation

improbable., It involves the principle of the inverted siphon
which was used in municipal waterworks in Peru but not in
Middle America.

On the other hand, there is much to be said against the Rivet

hypothesis. On the eround of style, had metallurey come directly

¥ e # iddcle ST [ and
* Lothrop, 1036, fig. g2 Moguera, 19487, figs 15-2 Kidder, Jennings an

Shook, 1946, p. 238, Bennett, 1940, p i

Panamaman artilacts were i1|||u-||:'u| to Yucatan before the end
of the tenth century A.D. At that time the Mochica culture was
the onlv Peruvian culture. either on the coast or in the Interior,
which is known to have developed metallurgical techniques at all
comparable to those of Mexico frable XXXIX). The Mochica,
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however, like most of their Peruvian contemporaries, were not

great traders and their products did not become widely distributed
It would have been entirely out of character for them to have
wandered to Mexico as culture bearers. Certainly no trace of then
culture has been detected north of Cocle

I'he irt'u!:h'lﬂ of zailing between Peru and Mexico involves a
time element which does not favor the Rivet hypothesis. The
jangadas or great balsa-wood rafis, prov ided with masts, sails,
centerboards and cabins,™ undoubtedly were capable of voyaging
to Mexico, as one has recently crossed the Pacific. The northward
journey would be favored by the prevailing southwesterly winds
['hese vessels were employed chiefly in the Guayas estuary in
Ecuador and northern Peru — a region, we may remark, which has
produced almost no metal objects either for Conquistadors on
archaxologists.

Just when the jangada was developed we do not know but there
is good reason to believe that it was unknown to the Mochicas.
This gifted people made detailed pottery maodels of their vessels
and pictured them on the walls of their painted jars. They were

reed rafts with pointed bows and square sterns. They were much

larger than the caballitos used today off the Peruvian coast and they
were shown with crews up to five in number, They did not, how
ever, have the centerboards and sails necessary for a long vovage
Furthermore, such a vessel is inherently unsuitable for a long
journey because it becomes waterlogeed after a short time. To
retain buovancy it must spend .||1|ur.t\i|n;|1l'|1. as much time on
the beach as in the water. This would be impossible on long
stretches of coast.

I'he Rivet hypothesis that all Mexican metallurgy came from
Peru is further weakened because it can be shown that Panama
exported gold to Mexico and Yucatan, and because some of these
artifacts imHuenced Mexican stvles. The cold disks illustrated
in this volume almost certainly are of Panamanian origin on ac-
count of their shape and metal content. We shall show that they
!H'-:'hiihh' date as early as the end of the tenth century, Cast gold
objects from the Isthmus also were found in the Cenote. In cen
tral Mexico, a Veraguas cast eold bell surmounted by an owl, such
as 1s shown 1n our heures g and 101, was found at the Hacienda
I'Nahuilipa, State of Hidalgo.®? Borbolla ** illustrates two speci
mens in Coclé style from the Tarascan recion and Caso ™ three
others of unknown provenience.

A very characteristic type ol Isthmian gold pendant is shaped
like a frog with enormously enlarged flat feet. A few of these have

been found in Qaxaca (fig. 1, €) * where they seem to be of local
manufacture. The enlarged flat feet in that rerion were transferred
to jewelry of Mixtec style, notably pendants representing a head
and torso surmounting either one or two oold plagues (fig. g, f).2¢

Enowledge of tin and a tincopper alloy (bronze) in Mexico
and Peru at present has little bearing on the Rivet hypothesis be
cause so little is known about origins and chronology in either
country. Bronze was not an early invention in Peru and did not
come mnto commaon use until Inca times. We have no knowledege
of when bronze appeared in Mexico. We do not know whether
a copper age preceded it, as seems to have been the case in Peru
The implication of bronze bells in Chiriqui has not been explored
I'he same traders who carried gold from Costa Rica and Panama

to Mexico may have introduced bronze bells to the Isthmus, or

ol construction ancd performance ane discussed i |..||||..|. L+

Boo, g, 11

Borbolla, 1g44, fig

' Caso, ¢ al., 146, facing p

Sce also Pijoian, 1946 |IL\.. L 1L ]

See also Saville, 1oz pls. X1V, XVI, XXI
¥ Lothrop, 1g38,

si-Gz. It is well knowin that two of the three (reasin

the Panamanians who vovaged to Peru and Fcuador mav have
imported them. There is no evidence that they were made locally.

We think it improbable that Mexican knowledge of silver was
derived from Peru. In the latter country, in the centuries just be
tore the Conquest, silver was extensively employed. It was alloyed

1) with copper (2} with gold or (3) with gold and copper. Al
loved objects containing copper were silvered on the surface by
B [ II| L U ||EI':'_; (1rise ¢ H rr.-.'.'|".-'".'l | Aq |i-: |I":\ of hl,';i[n:'lj s1lv (| ‘-l’."\-‘\ﬁ'l‘\-.
crowns, cuffs, disks, et were turned out in great variety and
large numbers. In Mexico, on the contrary, silver spet imens have
rarely been found in excavations and there is now no suggestion
of pre-Spanish silver alloys, although future analyses may reveal
their presence.

I'he scarcity of silver in aboriginal Mexico is emphasized by the
accompanying figures for Mexico and Peru, which give the com
bined totals of Montezuma's personal fortune, plus the loot of
Tenochtitlan, and Atahualpa's ransom, plus the loot of Cuzco.®
These comparisons are [air, because in each case the Spaniards
failed to secure all the available booty and they do not include
cifts made directly to the King. They reveal that the Artec were
much less wealthy than the Inca in precious metals, especially

silver.

IF'ABLE I: COMPARATIVE WEALTH OF AZTECS AND
INCAS AS INDICATED BY SPANISH LOOT

SieveEr Manrcs GoLn Prsos
\rted 1,500 .q:I;_”.l:
Inca abifi 1o 1,06, 6o

HISTORICAL DESCRIPTIONS

[he loot secured by the H[1.u|[;111|~. in Mexico 15 better known
today than the booty acquired in any other part of the New World
For this there

» several reasons. In the first place, there are ex
cellent descriptions by eye witnesses of the Aztec economy as it
functioned before heavy fighting started. In Peru, the Inca cap
ital had been lareely stripped of its riches before the Spaniards
occupied 1t. Only five "'i|1<'mi;i|:|a saw Cuzeo intact and hving 1ts
normal life. None of them left a written description, Secondly,
Cortés sought to impress his King with the splendor of the land he
had conquered. To this end, he sent to Spain not only gold and
silver but a vast array of all kinds of artifacts, some of which still
exist. Meticulous mventories were prepared of all the objects
shipped. And the treasure was seen and described by able his
torians in Spain.

'1|1:i1[ from some gilded |||]iu1~ of wood, a gold labret in Turin,
a feather headdress with gold plaques in Vienna and a small jade
hgure with gold earrings in Florence, all the gold from the conquest
of Mexico has disappeared. The inventories, however, survive
and have been published.®® These include the material secured
by Grijalva and by Cortés along the coast of Yucatan, but this has
not been segregated from what was acquired in Campeche, Tabasco
and Vera Cruz. Hence the inventories are of little value to us in
the present study of Yucatan, vet in their detail thev testify to the
skill of Mexican smiths. “1 do not marvel at gold and precious
stones,” wrote Peter Martyr,™ “But am in a manner astonished

to see the workmanship excel the substance.”

ships dispatched by Cortdés were captured by the French, Assuming that each ship
carried booty of approximately the same value, I have multiplied the total of
what reached Spain by three. Cortés claimed that he had acquired jo0.000 pesos
of gold before the noche triste, when a large amount was recaptured by the
hrtec.

Saville, 1g=o. Valle-Arizpe, 1q4 Aguilar .. 196 Ihis list is |"-l-|'l:’||.'|_‘:

neomplete.

ville, 1930, p. 19
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o METALS FROM THE
ARCHAEOLOGICAL FINDS

In Mexico there have been at least three finds of metal under
circumstances which indicate a pre-Aztec date. One of these, de-
scribed in this volume, consists of a group of gold disks from the
Cenote of Sacrifice with relief decorations partly in the style of the
Maya Great period, partly in Tula-Toltec style. Secondly, there
are metal objects dated from Monte Alban IV which cannot be
discussed until they are published. Lastly, there are gold objects
from Texmilican, Guerrero, said to have been associated with
Plumbate ware, which therefore are definitely pre-Aztec

Fic. 4. Gold disk. Texmilican, Guerrero, Mexico. Museo Nacional de
de Mexico. Diameter, 15 centimeters (6 inches),

In figure 4 we illustrate a gold plaque from Texmilican which
can be placed in an early period by the technique of manufacture
and style. It is decorated by feathered serpents with deities car-
rying spear-throwers issuing from the jaws. The workmanship,
style and subject matter may be compared with the serpent and
skv deity on one of the Cenote disks (fig. 1). The frets on both
pieces recall so-called Totonad carvings and Xochicalco bas-re
liefs. Beads and three gold ear spools from Texmilican have also
heen illustrated *° but not enough detail is shown to permit dis-
cussion.

The best-known gold jewelry of Mexico is in the delicate Mixte
style (fig. 3) typified by the objects from the famous tomb 7 at
Monte Alban. They date from just before the Conquest.!! Prac-
tically all specimens were modeled in wax and cast but there are a
few hammered pieces. In the Cenote of Sacrihce, Oaxaca metal 15

represented chiefly by a few copper rings (fig. 71—74). This is sur-
prising in view of the fact that Oaxaca gold pieces were traded
throughout central Mexico and even to Guatemala.*® Probably

the bulk of this trade came to the Aztec capital.

® Vivd, 1946, lim. r2

U Caso, 1082, 1ggzh

‘-I-::-.._.s|||.._. 1044 |_.i>_ =41, Oaxaca gold has recently been found at Zaculeu, Guate
mala, by John IDimick

[ lustrations will be found in the following! \H'Ii'},zl P.. Blisz= catalogue, Forsyth,

' CENOTE OF SACRIFICE

Apart from the Monte Alban discoveries, gold objects have
been found sporadically, particularly in Oaxaca. Exact pro
venience usually is unknown and grave associations are unre-
corded. We shall not describe these individual pieces because
they have no bearing on the specimens from the Cenote of Sacyi
fice.®

Copper objects have been discovered in much greater quantity
than eold in Mexico. By far the largest group consists of bells,
many of which found their way to the Cenote. We shall discuss
their form, composition and distribution in connection with the
Cenote \]:u'i"l]]h'l]*x. E:1I|:'|:|t'[ axes and axe-monevs also are COMIMon
in u‘ll!l'.1| Mexico but other tools are rare exi r:]ur in the State ol
Michoacan, which seems to have contained the only i“']-"'”.;l.'l]r
tool-making center in Middle America. Gilded copper is found
in this region. Two coppe celts were the only tools found in

the Cenote.

METALLURG}

'he metallurgical knowledge of the peoples of central Mexico

can be summarized as follows:

METALS PROCESSES ArLovs

Gold Hammering Gold-silver-copper (tumbaga)
Silver Casting Copper-tin (bronze)

Copper Welding Copper-lead

Tin Gilding

Lead Sheathing

Inlaving

As a whole, the Aztec were not harsh in their demands for tnbute
and for the most part they received the produce of the country
[his they were willing to remit in years ol scarcity. In the case of
Oaxaca, southern Vera Cruz and Soconusco, however, they ordered
manufactured gold ornaments of definite types in definite quanti-
ties (hg. g).

Gold

I'his was secured in Mexico by panning river sands. 1he Em-
peror Montezuma told Cortés that his gold came from three prin-
cipal sources, Zacatula and Malinaltepec towards the Pacific and
Coatzacoalco in the Mixteca. According to the surviving Aztec
tribute lists,* the following regions made payment in gold dust
(1) eastern Oaxaca, (2) the valley of Oaxaca, (3) the Mmxteca
Alta, (4) the Mixteca Baja and (5) the Tlapanec area in Guer-
rero. In addition, manufactured articles of gold were delivered as
tribute from northeastern Oaxaca, southeastern Vera Cruz and
Soconusco,

All the analyses of Mexican gold we have been able to find ap-
pear in tables I11 and VII. There seem to be four « lasses of ore
The two objects at the top of table 111 are of pure gold with neither
copper nor silver as impurities. This is unusual although a few
examples have been found in southern Veraguas %% and in Peru.™
Oaxaca gold seems to be of two types. Assuming that Rivet's "no
table’”” and “trés notable” represent an average silver content of

7.5 and 17.5 per cent respectively, we hnd that eight (Jaxacan
specimens contain 6.7 per cent silver and seven others run 26.7
per cent silver, Six Tepic analyses show 16.6 per cent silver. Elim-
inating the two specimens in table I1I with no silver, the average
amount of silver in Mexican gold is 16.1 per cent.

These higures are unsatisfactory. It is obvious that many more

analyses are needed. Regional types of ores should be precisely

Keleman, Saville {1g920), Toscano and Valle-Arizpe

# The individual tewns are listed in Toscano, 1944, pp. 528-24, and Saville,
1R

“ Lothrop, 1950, table 11.

“ Root, 1940, tables § and 4
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determined. It 1s known in Panama that very different kinds of
: : : ;
gold were used for casting and for cold hammering. Mexican

pecimens should also be studied on this basis.

g

\s |u11ljldl'1'il to other lands, Mexican rold contains a laree
amount of silver. The Colombian average is 16.6 per cent for
cast gold with a range from 2.6 to 6.6 per cent '7 but the Coclé
average 15 only 3.5 per cent. No analyses of Veraguas sheet gold

are available but the cast gold from southern Veraguas averages

Silver

I'hese objects of Mexican manufacture are listed in the inven-
tories of Spanish loot but very few have been brought to light by
archology. None was found in the Cenote of Sacrifice.,

No aspect of Mexican metallurgy aroused the admiration of the
Spaniards more than the objects made of two metals, usually gold
and silver. Thus Gomara * writes, * (They) will cast a ].rlxa:h'l'

in a mold with eight corners and every corner of several metals. that

FABLE III: ANALYSES OF MEXICAN GOLD

CATALOGUT
ANALYSIS NUMBER Onjec PROVENIENCE
Rivet, 1g46 Sheets Cholula
Rivet, 146 =8.1.22065 IN'ooth |l'|l||l'!I
Rt e go-hz12 Rattle of [oil San Simon, Jalisco
Rivet, iggb ) Lo-omaorph Chaxaca
River, Vi) Bell Craxaca
Rivet, 1 b Bell Craxaca
Rivet, 1946 tell Chaxaca
Rivet, 146 Hollow bead Oaxaca
Rivet, 1946 Hollow bead Oaxaca
Rt =l Bead Mitla, Oaxaca
R omst rlele Bell MWitla, Oaxaca
Rivet, 1946 42.05.0%1 fll-llll14||F1|1 Chaxaca
Rivet, 1946 40.24.1 Ring Oaxaca
Root, 9775 40=10745 Mask San Antonio del
Ao, axaca
Fomint 776 F0—10744 Mask San Antonio del
Alto, Oaxaca
Root, 578 Fo—10figy Bell Valley of Oaxaca
River, i) Mative ;,:lli\. Oaxaca
Rivet, 146 Wire Rio Santiago | |l'|.li(_
Rivet, 146 Wire Rio Santiago :_'I.'n:'||||._
Rt il sk I'epic
Rt fle i Wire-hike hell I'epi
Rivet, 1946 Bead Rio Santiago {Tepic)
Root, 5972 go—=70008 Wire-like bell FtE:-ll.
Rivet 146 Mative _ulalll Sinaloa
River, 1q46 Mative gold Lower California
Rt 765 I.Gifi-= Saucer (7 “Mexion™
Kivetr "'Er; 24-1%.870% MNOSE Ornament “Mexico™

A1 TH i TE]

GoLp SILVER CorreEr \G. Au. - A
-

o7 1 2 g70 (]

4 Mot hle

4 Notable

-4 Notable |

LB T

- Motable |

4 MNotabhle I'r |

Mostahle |
0 k| 1 32.0 3.0
B2 5 q 16.4 B
I'rits notable 2 I
o.m AV

- I'rés notable

0 9 51 §-4 18,
au Ia 1] jo02 250
by Ho ! 2.8 1.6}
b2 258 1.50 5.8
i9-3 247 §.05 &
70.0 P 1.0 2. ~6 o1 .0

82 7 7 1.
o2 14 I (o 14.br
857 143 .90 .3
8y 5 G

F0.0 3.0 2.4

fo.58 17.22 .68

% 12 30 BT

- MNotahle I

* Root analyses in this table are from specimens in the American Museum of Natwral History

;-10 per cent,

4~20 PEr cent,
§ IMlustrated in Lumholtz, 1goe, vol. 11, p. 206

1o per cent silver. The Bubi region in southwestern Veraguas
has produced a small group of specimens with over 30 per cent
silver.i®

Analvses should be used with extreme caution in determining
the source of individual objects, as there usually is much variation
in local ores. In dealing with groups, however, they sometimes
tell a definite story. For instance, Cenote disks of hammered
gold contain only 2 to § per cent silver. This makes it improb-
able that they came from Mexico where hammered metal is known
with 11 per cent silver plus 5 per cent copper, whereas metal
exactly comparable to the Cenote disks has been detected in
Coclé. Most of the cast gold from the Cenote is in Veraguas style.
I'he average amount of silver is 12.8 per cent. The average in
southern Veraguas 15 10 per cent. This leads to the conclusion
that the Cenote specimens came partly [rom the archaeologically

unknown north coast of Veraguas.

4 Iv{.-\.||4-|||| ..:l..\_ Pp. 30-%

“ Lothrop, 1950, table %

¥ Loper de Gamara, 1852, p. 448

is to say, the one of gold, the other of silver, without any kind ol
solder.” Forsyth discovered a small head half of gold and half of
silver near Teotitlan del Camino, Oaxaca.®™ No comparable
specimen was recovered from the Cenote,

Silver apparently was secured in Mexico in part by mining, as
was done in Peru and Chile. Mines dating from pre-Conguest
times have been identified at Pachuca, Hidaleo, and near the Rio
Grande in Tepic.™ We have heard of others near Taxco.

Copper

I'his metal, like silver, was mined in Mexico, especially in the
State of Michoacan. Copper artifacts are found all over Mexico
but in largest quantity in the Valley of Mexico and the States of
Michoacan and Oaxaca.

No ancient copper mines have been discovered. Analyses show
that there must have been many sources. Table IV contains

analyses of various objects from Oaxaca. All specimens are over

“ Forsyth, 1gog.

' Guillemin Taravre, 186
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TABLE IV: ANALYSES OF COPPER OBJECTS FROM OAXACA
Avarvsis CATALOGUE : = 3 TABLE VI: MISCELLANEOUS MEXICAN COPPER ANALYSES
NUMBER ORJECT NUMBER Leap Tin SILVER Gowp TroN ARsEsIC ANTIMONY Brsmumn REMARES 1“_;:“ = him (—TI”—”“;} e— — = =t i s h
R 7 = T T RO e TV L Tas k E ) i 5 NI
0y Axe C/26z200 D00 L 4 R D001 -1 2 A1 Iacoluca _m “l"ER_ ) Onjecrt NUMBER LEan L SILvER GoLp Iron ArsENic  Axmimony Bisamurn 15\:::-“
18 Bell {wire) C/a77 A 1.0 a1 a1 wl 2 01 B T T T : - — gl L g
108 Axe rimnr:v (;.-"23;;,75 A 1 il A1 A0 Al . Tlacoluca T EE::;:lb‘ ek EJEJ';-E; USNM ';:” <0 2.0 A0 Cuerrero 3
: il : = 5€ ¢ By .07 p
783 Filigree i . k b3 . iaa Acatlan, G
i ' faEy 12 Bell _z47r AMNH ot b,
mask go-10805 AMNH 01 =20 0.1 0.1 01 Nochistlan 125 Hoe ::::_.1;.:; AMNH : ' = Guerrern
12 Axe C/zhizob g , i.0 AHH 01 05 Ilan}lilu Wire-like bell + M ?-'_ !;' : = il . 1 A R
1ol Axe money C/838g .l AWM 01 01 A1 Iacoluca 450 Bell ‘:I'\ . ".1I;I~ . q s g 2.1 MNochistlan, Zac.
106 Axe ' C/zbozyg () G ol . A 2 ol Tlacoluca -I.-”" Cociser fra \EN ;“L:-‘“- 1. .0 Bl Can
6 Axe money (/47395 01 : il . .01 001 i i el bl il 031 AW 001 I'exmilican,
iy _ : 05 01 Teotitlan del . .
87 Axe money C/abozy AT e 1 L i (e Valle 435 :h..'" Gila Pueblo 1 " “lé:;::}_wm
r L sila Pue L 1T s
wo  Axe money  C/BgBg 005 o i = ke 706 'I:::rlt- bell # o sosd AMNIE o Michoacan
102 Axe money L:;E:gﬂ.:; 005 01 ; 01 01 Tlacoluca () ell 3 go-2028 M 0.1 0.1 g
18z Axe g C/10094d : : +1 -1 Ah A1 ke T i e o 1 Michoacan
781 Fragment %3—3|$4AMNI1 0.0 Gl a.l = ijl_mlrm 707 F'urtle bell go-zn28 AMNH 0.1 0.1 Tarata
o He one) APe 3w M o 5 i b W 452 Bell MN, Mex. i : Michoacan
180 Axe C,/10094b 001 e ; = i 454 Bell MN, Mex. o1 2 ! ik Teotihuacan
I Axe C/1o004b ; .2 TR ] ; i ¥ _ Anl ABOE bt ol Teatihuacan
jgz Filigree S S : .!? :::_:: J::: R J:::;E: : e A Ll Cholula
mask qo—10804 AMNH o1 0.1 (e ‘ . . Nochistlan l:'":; Bell ;IN' ;'.IL';-:I P + MO A0 a1 . Tenayuca
158 Axe C/10094¢ : ; - M Ti';, Filigree ring %nu-;ﬁ \MNH o o P i Calixtlahuaca
= = v il o - . 2.0 g
4 i E::f“mgliﬂ i : Il : L0 ] i b = Filigree ring A0a-1h AMNH =0 0. 0.1 Arl Ell::t:::::‘::‘:
1%' Axe (:"':"m'}‘i; ' '! . i ; : 1) i 787 ;’h_-l.'lsk go.0.218 AMNH =40 8,0 ol [""tlj.xtltlhud'nr::
150 ,-:“_- {i.-:mng.} '1 - 1 788 F rr'._lgrnf'nl jyo-7277 '“"INH thy i1 [".'IIEYL]"I]IIJ"H a
'-b;; Jix"-‘ f 5 HMEH,:.'!,{N'H I.II-UI Ajutla ] Bre ‘L\-FEIL»] E'lun bell 97782 l.‘-ﬁhr}f A A {]r[?..ah:u )
”r ':" i -'E‘F'.“f’"* = : ot : :75 }& lr:hkthe]l g7782 USNM o 001 it
154 s A TIO40 ' ; . 4 Mas 45 USNM o
£s8  Axe money  E g8-g UNM o0t oo - s LUSROH o it Ialtelolco,
530 Axe money E 38-2 UNM 001 : E:::H": _ 153 Bell MN, Mex. o e R e {I'I'Ezlzu'ul;l
540 Axe money E _"Sﬁ—l UNM i1 i RN R P s “wn :?‘ -hl-l_ | " J;“I-]'[“‘H-
8¢  Bird head go-11534 AMNH & ’ 0.1 pEITS e & s ) e ; 705 Small bell 30.0.1682 AMNH 0.4 X i
e i T £, Yucatan
gg per cent pure copper and those toward the bottom of the table they were found. Several hundred more analyses perhaps would 152 Small bell jo.0.1682 AMNH o1 2.0 1 001 0001 Huy,
are practically free from impurities. Many have a small amount of make it possible to distinguish the ores and alloys of certain areas. 704 Large bell 50.2.4518 AMNH G 2 = J ]“‘;c;x:muu
silver but only two have gold. Few have tin, iron or bismuth. The At present, the only apparent pattern is that the copper alloys are ST I R i
top of the table contains much more complex ores than the bot- found for the most part in the Valley of Mexico and the adjacent e Wirelike bell  Nosg(7) AMNH o5 01 Medellin,
L Y e
tom. states. 501 Wire-like bell  N.s3(7) AMNH 05 o \1:;:1“1[{1{' i
T 1 I B r
Table V gives analyses of bells from the Valley of Mexico. All G o
o . - =2 F T @ I'I_ = ) w E L
except numbers 130-132 are of copper alloyed with lead or tin. i ire-like bell  N.53(7) AMNH o5 o1 ! i Medellin.
Like the Oaxaca ores, silver is present but in more stable quan . 1369 Bell § 50.2-6816 AMNH a6 | :iii-l']?]::.(tlll
tities. o : AT sl
y : ; FiG. 5. Lead bead, Actual size. e Ear AL f burial 7
We have few other analyses of Mexican copper except the speci- ]i:‘l' ﬁ::lsl""’l 30.2-6813 AMNH Las Flores
mens from the Cenote of Sacrifice, most of which must be of Mexi- Lead ) ] G Huasteca
can origin. Chiapas, Guerrero and Michoacan probably supplied These ores are found in many places n M{‘.KIL'U‘FLIHI Cf-:lll_ﬁl 1y Ear pendant®  go.2-6820 AMNH [:ffllr;?:q
many of the Cenote specimens but at present we are unable to America, usually as galena or in combination with silver. Native H ol S e
d - . . 5 T | - -l -
demonstrate it. In table VI we have assembled all available analy- lead occurs on the Pacific slopes of Guatemala where grm-EI beds i tre-lke he ju—268y AMNH 0.1 Atoyac,
ses from many Mexican states. The original specimens are now contain Go-8o-gram nuggets. \ lead bead was Fnulnd in the Cenote 543 Wire ring UNM I.I-:;::hg:ir;:ugu
scattered in various museums. Few of them have been published (fig. 5). As impurities it contained 2+ per cent silver, 0.1 per cent 242 Celt P 58-1 UNM e i R
and there is rarely any record of the circumstances under which copper and .001 per cent 1ron. Escalerillas.
- e P Mexico, ILF.
7hii Bell necklace I G6-5 AMNH ~ 4t} ~ 8.0 P ) iNMexien™
TABLE V: ANALYSES OF COPPER BELLS FROM THE VALLEY OF MEXICO 875 Bell qgogh USNM A1 1 “Mexico”
== =" == Cave — . - —eee —e * Phillips, 1925, p. 552
i T EF = =5 j ¥ t Huligren, 1925, p. 208
ANALYSIS CATALOGUE : fes
¥ Tree T ; - AncENTE  ANT : . CENTENCE REMARKS Lumholtz, 2, vol. 11, p. ;
NUMBER  SOURCE NUMBER y LEAD T~ { _‘-ul 'H-.E. o1 Trow ARSENIC ANTIMONY H!s.\lt TH _PFiT ENIENCE i '-_ ; Ekbolm. |gI;”:.I !ig‘.u:-,l. LIJ 1B
IETS{._ y\(m? _{E- ;I:Jl.':lgﬁﬂ. =40 0.1 0.1 A1 0.4 05 )| ﬁl‘_"}ﬂ {]} { Ekholm, 1944, fig. 51, d.
18 Root C/10096b >4.0 0.1 0.1 R 0-4 = % ?".]" D 0 L g or e —_—
185 Rt C/1ooghic =40 0.1 0.1 o 0.4 .0F 0 pad e SH-IE .
186 Root O/ 1ooghd o1 0.1 AW O ot : q:::-|: i)
. L] 1w.2 al el ot . sl i
f:i]; e ,E_g o : Azcapotzalco Style F
‘\RcR ;:ii;H: |:;| ] Arcapotzaloo Style F |
; ol S ityle F
ALR 247568 7.0 : :E:-t- A
ARR 24552 4:7 y 0.1 SLa .H S0y
150 Root go-228 AMNH .01 0.1 0.1 .1 alixtlahuaca i !
131 Koot so-226 AMNH .1 .1 0.1 C_nllxtl:uhuaca -glyll:e IF |
152 Root so-gn55 AMNH 0.5 0.2 .1 0.4 .05 o5 {,ul_l-:r de r Style ]
3 0551 Escalerillas,
Mexico, D.F.
s Amsandaux and Rivet, 1ger. Fifteen additional specimens for which no exact figures were given contained a large amount of lead. e gy 1
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Tin

This is relatively scarce in Mexico. The most productive regions
are in Guanajuato and San Luis Potosi. Cortés,” who needed
tin to cast new cannon, wrote of the Taxco district, "1 found
among the natives of Tachco small pieces of tin, very thin and in
the form of coins.” The only object of tin now known from
Mexico is the moon disk illustrated in figure 62, a. It contained
impurities in the following amounts: copper, o.1; silver, .001+;
lead, 1.0; iron, .01; arsenic, 0.1; antimony, .001 +; bismuth, o.1.
Tin beads were among the artifacts secured by Grijalva in 1518.%

Alloys
The use of alloys is characteristic of regions where the art of

metallurgy is highly developed. To be of value an alloy must have
some quality not possessed by the individual metals which have
been combined, such as hardness or lowered melting point. In
Mexico the natives used three different combinations of metals:
gold-copper (tumbaga), copper-tin (bronze) and copper-lead.
We shall now examine the properties of these.

Panama. At present then we may state that no Mexican tumbaga
is known except from the State of Oaxaca. Of the seventeen
analyses we present of Oaxacan gold artifacts, six are tumbaga
alloys.

Mexican Bronze, By W. C. Roor

Tin is soluble in copper up to 10 per cent. To this point tin
hardens copper and makes it easier to cast as it reduces the ten-
dency of the copper to form bubbles. This is analogous to the
effect produced when lead is added to copper. Alloys with 10 per
cent tin have the maximum expansion on cooling and consequent-
ly give the sharpest castings. There is an increase in brittleness
along with the increase in hardness. For this reason 7-8 per cent
of tin is the upper limit for the free working of the metal unless
special annealing is employed.

Tables VIII and IX list Mexican bronze objects by their form
and their origin. They indicate that bronze, like the copper-lead
alloy, comes principally from the Valley of Mexico and Micho-

TABLE VII: MEXICAN TUMBAGA ANALYSES

ANALYSIS CATALOGUE Ac. # 100
NUMBER NuUMBER OwjECT PROVENIENCE GoLp SILVER Corres Av .+ A,
iv 19,87 Pendant Oaxaca 40,4 201 0.6 404
E:::: 24. .3 SJD‘? Jaguar Chichen Itza §5.0 8.0 fio.o .o

figurine *
Rivet ga2.b5.559 Zo-omorph Oaxaca = - ci. 20.0
Rivet $2.65.554 Lo-omorph Oaxaca + - cid. 20.0
Root, 775 go-10745 AMNH Mask San Antonio del
Alto, Oaxaca 40 0 51 18.4

4 ; - Mask San Antonio del
Root, 7496 go—10744 AMNH Ma g = & . "
Root, 7l T. 665 AMNH Saucer (7) "Mexico™ 8 12 20 15

* This picce probably was imported from Panama.

Tumbaga
This essentially is a mixture of gold and copper but often con-

tains silver as an impurity. We have discussed its qualities else-
where ™ and pointed out its peculiarities. Smell, color and hard-
ness may have made it desirable to the natives but its great ad-
vantage is a very practical one. Gold melts at 1063° C. and copper
at 1083° C. but, when the two ores are combined in amounts rang-
ing from 10 to 4o per cent copper, the melting point is lowered
by at least 100° C. The eutectic alloy is 18 per cent copper and
82 per cent gold, which melts at 8787 C. Sir Walter Raleigh was
told by Indians of the Guianas that they were unable to melt
gold unless copper were added. This was also stated by the
Boruca of southern Costa Rica. Tumbaga can be made as hard
as bronze by cold hammering.

Tumbaga was manufactured from southern Peru {Chincha
Islands) northward to Mexico and in the Antilles (Haiti). It is
most frequently found perhaps in Colombia. In Mexico it is not
possible to say how important it was until more analyses are avail-
able. Rivet % has published four examples and Root has analyzed
three specimens, We give their results in table VIL. All these
pieces are from Oaxaca except the Chichen Itza specimen which,
from its form and silver content, probably was imported from

® Cortés, 1848, p. J12.
# Saville, 1gzo, p. 17, quoting Comara, .
4 Lothrop, 198742, part I, pp. 7A-81, Rivet, 1046, pp. 47 fir;

acan.” They also show that bronze was used in the manufacture of
bells, axes, needles, lance points and awls, but disks, rings, sandals,
ear plugs and axe moneys contain no tin. Table X shows the
percentage of tin in various objects from the Valley of Mexico.
There is no doubt that the ancient Mexicans manufactured
objects from bronze and that the objects were those in which hard-
ness was a desirable feature. But it is not so certain that they knew
how to manufacture this bronze from tin and copper. The chief
evidence for supposing that bronze was accidental is the following
statement by Herrera.®™ “There are very abundant copper mines
in this district (Zacatula and Colima) more towards the East, and
near the port of Santiago. The Indians make marvelous vessels of
this copper because it is sweet. They have, however, still another
kind of copper, which is hard, and which they use for tilling T:'tlt'
around, instead of using iron, for they were not acquainted with
iron before the Spaniards came.” This may mean that the natives
used a stanniferous or arsenical copper that was much harder than
ordinary copper, or that Herrera was ignorant of the native
knowledge of bronze and mistook their bronze for another kind
of copper. e
Due to the lack of analyses of Mexican copper ores It 15 1m-
possible to say whether stanniferous copper is found in Mexico

w Rivet, 1946, p. 58
o gep p. 14, above.
" Herrera. 1730, p. 21,
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or not. But because of the scarcity of tin ores it can be assumed that
if stanniferous copper does exist it is of infrequent occurrence.
The fact that only one Mexican bronze specimen contains over 7
per cent tin lends some credibility to the statement of Herrera.

TABLE VIII: FREQUENCIES OF ANALYZED COPPER AND
BRONZE ARTIFACTS BY AREAS

MNusMBER OF NUMBER WITH PERCENTAGE

PROVENIENCE SPECIMENS >2g; Tin oF Broxze
El Salvador 1

Honduras 20 2

British Honduras (]

Guatemala 10 ; ros
Yucatan 112 2 2
Ouaxaca ol E: T
“Mexico™ fiz 1l 18
Valley of Mexico i 2l 34
Michoacan 4 2 A0

MNew Mexico 19

If this view is correct, the Mexicans probably discovered that the
metal from particular mines was harder than ordinary copper and
more suitable for making awls, needles, etc. They must have dis-
covered this by trial, for the color of copper containing this amount
of tin is only a little yellower than pure copper.

In favor of the belief that Mexican bronze was artificially made
is the fact that tin was known and used as an independent metal
(hg. Gz, a). If a gold-copper and a lead-copper alloy were manu-
factured, why not one of tincopper?

TABLE IX: FREQUENCIES OF ANALYZED MEXICAN
COFPPER AND BRONZE ARTIFACTS BY TYPES

PERCENTAGE

NuMBer OF NUMBER WITH

OnjEcTs SPECIMENS =2t Tin oF Bronze
Disks 1

Rings 12

Sandals 4

Ear plugs 1

Axe-moncys 45

Bells 161 i 4
Chisels 11 1 10
Axes 40 1ib 25
Needles L1 ] 78
Lance points v fi 86
Awls 4 4 100

Since 7 per cent is the maximum amount of tin that bronze can
contain if it is to be cold worked, the fact that Mexican bronze
averages about 4 per cent and does not exceed 7 per cent may be
considered as evidence that the ancient Mexicans had a consider-
able knowledge of the properties of bronze and closely regulated
its manufacture.

South American bronzes contain more tin than Mexican.
Mathewson ™ has pointed out that Peruvian axes, etc., average only
5 per cent tin because this is near the limit of safety in cold work-
ing. The increased hardness resulting from a higher percentage
of tin is less than that obtainable from hammering the 5-per cent
alloy. On the other hand, Peruvian bronze ornaments, which
did not have to be cold worked, contain up to 10 per cent of tin —

™ Mathewson, 1015, p. 538,
= Rivet, 1946, pp. 1B<1g.
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the optimum amount for casting. The Mexicans, unlike the natives
of Peru and Bolivia, were probably unaware of the desirability
of adding tin to the copper from which ornaments were to be
made but understood merely its hardening properties. It there-
fore seems that there was no relation between the use of tin in
aboriginal Mexico and South America.

Rivet * states that forty-nine out of one hundred and fifty-three
analyzed copper objects from Mexico contained tin in sufficient
quantity to be considered bronze. This amounts to 32 per cent.
The hitherto unpublished material in our tables 1V, V, and VII
indicates that about 15 per cent of the Mexican copper, apart from
the Cenote finds, can be regarded as bronze. Such figures mean
little, however, unless the exact provenience of individual speci-
mens is recorded.

TABLE X: FREQUENCIES OF VALLEY OF
MEXICO BRONZES BY TYPES

| U MBE | ROENTAGE
MNuMBER MNumper Per

PERCENTAGE

oF WITH OF or Tix
OpjEcT SeeciMens =>29; Tin Bron e 1N OngecTs
Bells — smooth 1] I | G+ 5
Bells — wire-like 28 2 7 4.7i 70
Axes 12 fi 50 $: 5095606
Chisels # 1 KO 2.19
Lance points ] fi L1 2.5 808409 5.4
Awls 2 2 1M z.0; 4.6
Needles 2 2 100 fr.o; o

tln this table, Rivet's *** equals 6 per cent and his ** corresponds to 2 per cent,

Copper-lead Alloys, By W. C. Roor

Bells of copper alloyed with lead have been found in central
Mexico and in Yucatan.® Arsandaux and Rivet ™ have noted
strong indications of lead in twenty-three out of forty-two bells
from Oaxaca and the Valley of Mexico examined by them. Four
of the analyzed bells contained 4.3, 13.2, 17.8 and 1g9.2 per cent
of lead. No bell contained a considerable quantity of both lead
and tin.

Three of the twelve bells examined by me from northern and
western Mexico, the Valley of Mexico and Oaxaca contained as
much as 2 per cent lead. Nineteen out of eighty-four bells from
Yucatan contain 2 or more per cent of lead and of these thirteen
had more than 4 per cent. None of the eight bells examined
from Central America contained over 1 per cent of lead.

It is quite apparent that the region where lead occurs in bells
is confined to the vicinity of the Valley of Mexico, although the
exact boundary cannot be fixed with certainty. For instance, due
to the small number of analyses available, is is not known whether
lead was used in Oaxaca, Puebla, Guerrero, Chiapas, etc. Since
Yucatan had no ore bodies, it seems certain that the plumbiferous
bells found there originated in Mexico.

This is confirmed by table X11I where bells are arranged by types
— wirework or smooth. In the Valley of Mexico gz per cent of
plumbiferous bells are wirework and in Yucatan 83 per cent. This
close agreement can only mean one thing — that the bells were im-
ported from Mexico. If the bells had been made in Yucatan, it
does not seem likely that lead would be confined almost entirely
to the wirework type when the smooth type is three times as
common,

® See table XII, p. 16
* Arandaux and Rivet, 1gz1a, p, 271; 19254, p. 71.
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The problem now is — why did the ancient Mexicans add a
comsiderable amount of lead to the copper from which they made
their bells, particularly of the wirework type? Copper alloyed
with more than o.1 per cent lead is unworkable. It is, however,
easier to cast and the melting point is lower than that of pure

copper.

TABLE X1: FREQUENCIES OF BRONZE
AND COPPER-LEAD BELLS BY AREAS

NUMBER NUMBER WITH PERCENTAGE NUMBER WITH PERCENTAGE
Provesience oF BEnis 2% Tiw 2% Tin  =>4% LEap 4% LEan

Southwest 11.5. 24
West coast,

i fia
Mexico 4 b 8
Valley of Mexico
o [t (2 b4 [ 2! .
and “Mexico” 1 a4 3 4
Oaxaca 3 I 44 ;
Yucatan By P o 14 15
Chirigqui 8 ;

Lead also gives copper bells a more pleasing tone. Arsandaux
and Rivet assume that it was because of this improvement in tone
that the ancient Mexicans added lead to the copper. This does
not seem to me to be an adequate explanation, for the bells are
small and cannot be compared with modern church bells. 1 think
that lead probably was added to improve the casting qualities of
the copper. 1f this explanation is correct, filigree-like copper rings
and ornaments should contain lead. Two rings analysed by Arsan-
daux and Rivet contained no lead or tin. Two Yucatan rings ex-
amined by me contained o.5 per cent lead but this cannot be con-
sidered intentional.

TABLE XII: FREQUENCIES OF COPPER-LEAD BELLS BY TYPES

MNUMBER NUMBER WITH

PROVENIENCE Tyre oF BeLs =>4% LEap PERCENTAGE
Valley of Mexico wire 40 25 By
Yucatan wire 21 16 48
Valley of Mexico smooth 13 2 10
Yucatan siooth (it 2 8

Lead is sometimes found in artifacts from the high plateaus of
Peru and Bolivia but the circumstances are unlike those in the
Valley of Mexico because the South American objects contain a
considerable amount of tin in addition to the lead. Mexican bells
contain little or no tin. None of the South American specimens
are bells; all of the Mexican plumbiferous objects are bells. The
South American objects contain 6 per cent lead as a maximum;
the Mexican bells contain up to 2o per cent. It is very probable
that the lead in the South American artifacts is accidental. Tt is
difficult to see, as Arsandaux and Rivet have pointed out, how the
lead in the Mexican bells can be anything but intentional.

METALLURGICAL PROCESSES

The excellence of aboriginal Mexican jewelry evidently was
due to the innate skill of the craftsmen who manufactured it,
rather than local innovations in technique, The processes em-
ployed in Mexico were also employed in the Isthmus and South
America. This is not to say that all methods flourished in each re-
gion nor that all techniques were known in Mexico.

Sahagtin's Description. The only extensive and illustrated
account of metalworking in aboriginal America was written by
Fray Bernardino de Sahagiin, and probably applies to the inhabi-

" Seler, 18ge.

tants of Azcapotzalco, a town near Tenochtitlan which was famous
for its craftsmen. We reproduce in half-tone colored drawings
which were made under Sahagtin’s direction by native craftsmen
(fig. 6). The original text, written in Nahuatl, was translated into
French by Seler.® We reprint an English translation of the French
text made by Saville.™

1. Here is treated the manner of working of the goldsmiths, who
make a mold by means ol charcoal and wax, applying to it designs,
and in this manner [use gold and silver.

2. They commence their work in the following manner: Firsi the
master gives them the charcoal, which they grind very fine.

4. And when it is ground they add a liulde clay, the glutinous earth
which they use in their pottery. They mix the charcoal with clay
and stir it, and knead it in such manner that the two substances con-
stitute one solid and compact mass,

4- And when they have the mass prepared, they shape it into thin
iscs which they expose to the sun, and in the same manner they shape
still more discs consisting of clay alone, and they expose them to the
sur,

5. For two days these objects dry, so that they become very hard.

fi. When the charcoal is well dried and very hard, it is cut, then it
is carved by means of a litle scraper of copper,

7. That which is cut shall resemble the original and must have
life, for whatever may be the object that is intended to be manu-
factured, the form resulting [rom it must resemble the original and have
life.

8. For example, if they wish to manufacture an ormament for the
Huastecans (who live on neighboring soil), with their great nose arch,
the hole piercing the partition of the nasal passages, where an arrow
is inserted which goes across the face, and having the body tanooed,
decorated with figures of a serpent by means of obsidian needle points,
they fashion the charcoal paste in this manner, cut it out and cover
it with the above mentioned designs.

9. They are very careful to consider what animal they wish to imi-
tate; how its being and its aspect must be represented.

10. For example, if they wish to imitate a turtle, they fashion the
charcoal in this form. They make its shell, in which it can move, from
the bowom of which its head looks out and from which its four feet
extend and move about.

11, Or if they desire to give the shape of a bird, the charcoal is cut
and carved in this manner with its bird plumes, its wings, its tail and
its feet,

12. Or if they might wish to make a fish, they carve out the char-
coal in the form of a fish covered with scales, and they mold its fins,
its sides and its forked tail,

15. Or when they desire to make a crab or a lizard, its feet are
molded.

14.Whatever may be the animal which they wish to imitate, it is
carved out of charcoal in this manner. )

15. Or if they wish to manufacture a gold collar besprinkled with
precious stones, provided with bells on the lower edge and decorated
with reliets and with designs of Howers.

16h. When the charcoal is prepared in this manner, and is provided
with designs and is carved out, they boil the wax, and they mix it with
white copal, by which it becomes very compact.

17. Then they darify it by filtration, in order that the impurities
ol the wax, the dirt and the cday which are mixed with it, may be
well settled out.

18. When the wax is prepared, they thin it out on a flat stone, and
fatten it by means of a cylinder of wood which they roll over it by
hand.

19. They thin it out and flatten it on a very smooth stone.

zo. When the wax is very thin like the web of a spider, and is not
more thick in any one place, they apply it on the charcoal, (which has
been carved out) and they cover the charcoal with wax.

* Saville, 1920, pp. 125-41.
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21. And they do not do it heedlessly, but they carefully cut a small
picce nearly corresponding to the dimensions of the object.

22. They coat over the salient parts and cover the hollows, especially
where the charcoal has been carved.

2. The wax is applied (1o the charcoal) by means of a bit of woad.

24. And when all is done in this manner, and the wax is put on all
parts of the charcoal, they put pulverized charcoal on the surface of
the wax.

25. They grind the charcoal powder well, and they spread a rather
thick layer on the surface of the wax.

26i. And when all is prepared thus, they put on it another covering;
the shell which encompasses the mold and encloses it all over.

z7. The making of the shell 1s the last of the processes intended
to give the gold its form,

28, This shell is also made of charcoal, mixed with clay, but the
charcoal is not finely ground, only roughly crushed.

2. When the mold is enclosed and encompassed by the shell, they
let it dry for two more days,

0. Then they put on the spout, which is made of wax also, (en-
compassed by a shell).

1. The latter serves as a drainage canal, by which the melted gold
CILETs,

g2. And then they place the crucible on the ground, which is also
made of charcoal (and of clay) and which is hollow.

34. In like manner they set out the (mold, with its shell, both made
of) charcoal.

44. It is there where the gold is melted, in order then to enter the
spout, and being conducted by the latter, to How below and run out

35. And when it is melted and run into the mold, and when, for
example, they have manufactured a collar, or one of the various ob-
jects mentioned in this chapter, they polish it by means of a stone.

36. And when it is polished, they put it in an alum bath,

47. They grind the alum, and they soak in it and wash with it the
gold jewel which they have cast.

48. A second Lime they put it in the fire, and heat it inside.

3. And when it comes out of the fire, they bathe it a second time,
and smear it with ointment of gold, which is composed of muddy
carth mixed with a little salt, by means of which the gold becomes
beautiful and very yellow.

qo. And thus they rub and polish and make beautiful the jewel,
so that it becomes very brilliant, I‘E‘H')lElltlEnI, and radiant.

41. They narrate that formerly there was only the gold; that it was
only the gold which they used and that the goldsmiths poured it in the
mold and formed of it collars, and that the smiths hammered it, and
Hattened it and made of it the embossed work which serve for all
kinds of military devices of which there was need.

42. Silver did not exist, except in the places where it was found
(like natural silver), and it was greatly valued,

43. But now they use only silver (for trinklets), for the gold is too
valuable,

44. Now, the goldworkers, the founders, and the smiths, il they
manufacture some jewel, employ copper for it as well,

45. But they add to the silver only a moderate and measured quan-
tity, which alloys itsell with it

46. And if the gold is cast without alloying the work is broken up.

47. And the reliefs which are welded on it are not attached on all
sitles nor without cracks,

48. Likewise the ancient goldsmiths neither worked nor hammered
out any other metal than gold.

49. Afier they had beaten the gold, they polished it and furbished it
and put designs on it, conforming to the tracings of the drawing.

50. In the first place they asked the feather-workers 1o trace the de-
sipn for them.

51. Then they themselves put on the design by means of a stone
point.

52. In putting on the design by means of the stone point, they fol-
lowed the trace.

58. They made corrugations, keeping always to the model.

54- In the same manner they work today, especially where one has
need of their works.

55- And il by chance they need a piece of leather-work, they ad-
dress themselves 1o the feather-workers, who cut out all kinds of work
in feathers which are presented to them.

56. Today the goldsmiths work in the following manner,

57- They wish o search for fine sand.

58. Then they grind it very finely and mix it with the clay.

59. They fashion the clay according to that which is to be repre-
sented, whatever may be the object that they wish to manufacture,
and they put the pieces out on the ground.

fio. They let them dry for two days.

fi1. When the piece is quite dry, they scrape the entire surface by
means of a potsherd, so that it becomes very smooth,

fiz. Then the piece is shaped and cut out by means of a scraper of
copper, as was related elsewhere.

Gig. In two or three days, they bring the indicated operations to an
end,

fiy. When all is ready, they spill some pulverized charcoal on the
surface, producing a smooth surface by means of the paste.

fi5. They boil the wax, and they add to it the white copal, as has
been described before.

6. And when the wax has become cold and when it has become
clarified, they thin it out and roll it out on a flat stone by means of a
wooden roller,

fiy. Then they apply the wax on the surface of the clay mold which
is to be cast in gold, whatever may be the object that they wish to manu-
facture, and they bind it to it

if. It may be that they wish to make a jug or a scent box that is
called a perfomador.

6ig. They furnish it with beautiful designs (worked in wax).

70. For the wax lends itself to this better (than clay), and it is more
casily worked and modeled into designs,

71. For this reason they make, in the first place, a copy of the relief
in wax separately, and when the body of the mold is made, they press
(the replica of the relief in wax) on the mold.

72. For the wax is the material with which one can form each de-
tail of design.

78. It may be a wing, it may be the tail of a bird, it may be a lower,
may be a leal, a handsome ornament of some sort.

74. They press the wax against the surface of the mold and affix it
there by means of a small bit ol wood called guawhuiiztli (thom of
wood, point of wood).

75. In about two days all is completed.

76. When all is done in this manner and the wax has been affixed
on the entire surface of the mold, they coat it over with pulverized
charcoal.

77. After it has become dry, they put the shell on it, made of char-
coal coarsely crushed (mixed with clay), and enclose the mold with it

78. For about two days, they let it dry.

79. Then they put on it the cylinder ol wax, called arnillot! (spout).

Ho. At first they roll it (to give it a cylindrical form); it serves as a
drainage canal by which the gold enters,

#1. And when the spout is so placed, they put the crucible in which
the gold will be melied, out on the ground,

Bz, After everything is done in this manner they put everything
in the fire, and they heat it.

Hg. It is at this point that the wax which is inside, comes out and
is consumed.

84. When the wax has come out and when it has been consumed,
they allow the mold to cool again and they place it on a bed of coarse
sand.

85. Immediately afterward they turn to the melting (process). They
put and place in the pot the charcoal (the mold composed of clay
and charcoal).

86. The gold which it is intended to put in, they liquefy separately
in a spoon,

87. Thus the work is ended, the task is done,
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Fig. 6. Aztec goldsmiths. After Sahagin, 1938, lib. g, vol. g, pls. LV-LVIIL g1, Grinding clay; y2, making a mold; 45, typical gold ornament; 46, boil-
ing in salt and clay solution; 47, rolling wax and carving molds; go, placing outer cover of mold; s5¢, alum bath; 53, hammering hot metal; 54 cold
hammering and engraving: 55, embossing: 56, feather-worker submits design to embosser; 62, smelting,
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88. And when the object is made, in order that it be melted and
flow out of the crucible, they put it in a bath, prepared with a solution
of alum in a copper vessel and they boil it.

89. And if the object is broken in some part, or if it is cracked, they
mend separately the damaged sections and they solder on the broken
part.

go. Then they scrape it and polish it by means of an instrument of
copper.

g1. And they immerse it in another alum bath.

9z. Finally they polish it and furbish it so that it becomes very
brilliant.

Sahagun's account is so rambling and obscure that it is far from
satisfactory. Careful reading brings out the fact that metalworking
is described twice. One account, which includes paragraphs 142
and 4854, applies to purely aboriginal techniques. The other,
paragraphs 43—47 and 54-g2, refers to processes used "now,” i.e.,
after the Conquest. The differences are not great, chiefly a new
method of forming molds which probably was introduced by the
Spaniards. The types of objects manufactured of course changed
with the times.

Sahagun's illustrations are a disappointment because they lack
detail. Perhaps they would arouse the memory of someone who
knew exactly what they were intended to represent. For the most
part, however, it is not possible to link them with the text. This
is especially unfortunate in regard to the various tools employed.
The subject of metalworking tools throughout the New World
is discussed in Appendix II.

Sahagun ™ elsewhere in his text makes it clear that the artisans
who worked in gold and silver were of two basic kinds for he
writes: “Some of them are called beaters. These worked gold
with the hammer, pounding with hammers to make it thin like
paper. Others are called tlataliani, that is, those who fuse gold,
or anything else in it, or silver. They are the true artisans, who
are also called by another name, Tulteca, but they are divided
into two classes, because each one works the gold according to his
manner.”

Hammering. The most primitive type of metalworking is
hammering objects of the desired form from nuggets of native
metal. In parts of Peru, where archaxology reaches far into the
past, hammering is the only technique and gold is the only metal.
In paragraph 48 quoted above from Sahagun, there is a sugges-
tion that this was also true in Mexico. If so, the Cenote battle-
disks (figs. 20—37) may belong to such a golden age. We doubt
it, however, because bells which seem to be of types cast in Mexico
are worn by some of the warriors. Also the specimen in figure 4
may be of early date, as well as a conventionalized bird of sheet
gold illustrated by Aguilar.® At present, we know of no cast
metal from Mexico other than bells which seems of equivalent
age.

Paragraphs 4g9-52 tell of a curious division of labor. It seems
that the workers in embossed sheet metal did not make their own
designs but called in the featherworkers to draw a pattern which
the metalworkers then executed with a pointed stone tool. If the
designing was assigned to others, we would expect it to be entrusted
to sculptors or painters. That the featherworkers assumed this
task is an unspoken tribute to the esteem in which they were
held for their artistic ability,

We have already quoted Sahagin's statement that the smelters
rather than the hammerers were the “true artisans.” Perhaps
among the Aztec the individual with less artistic ability remained

“ Sahagun, 182g, tomo LI, lib, IX, cap. XV, p. 387,
® Aguilar P., 1946, pl. XVL

a hammerer and called in a designer to help him, while a more
gifted worker advanced to the casting technique which brought
him greater rewards.

Casting., The technique of casting described by Sahagun is
known today as cire perdue. It apparently was employed where-
ever casting in closed molds was practised in the New World. Es-
sentially it consists of making a wax replica of the object to be
cast, enclosing it in a mold and replacing the wax with metal.
Ingenuity and skill make possible complex filigree-like castings
which give the impression that various elements have been sol-
dered or welded together (figs. 5, g, h; 86).

Welding. In paragraph 47 Sahagun mentions welding but does
not state how it was accomplished. Probably he refers to auto-
genous soldering, a process in which a metal with a slightly lower
melting point is used to join two sections of metal. How bimetallic
objects were made in Mexico we do not know. Peruvian disks of
gold and silver we have examined had the contact edges sharply
beveled to increase the bearing surfaces.

Gilding and Comparable Processes. Historical statements in-
dicate that the Mexicans learned to make gold leaf from the Span-
iards. As a matter of fact, however, leaf-gilding definitely existed
in aboriginal times but the natives did adopt the Spanish technique
after the Conquest. A number of gilded Aztec wooden objects,
including spear-throwers and the frames of obsidian mirrors, are
still in existence. We shall describe in this volume certain arti-
facts of sheet copper with a very thin surface of gold which seems
to have been applied as leaf (Appendix I).

In addition, the Mexicans produced a golden surface on copper-
gold alloys by etching away the copper in acid, presumably in the
form of a plant juice.®® This process, known as mise en couleur,
is not a true gilding because no metal is added, but it produces a
surface of nearly pure gold which can be renewed at any time if
it becomes worn.

We have seen that Mexican gold ores usually contain a large
quantity of silver (tables IIT and VII). In paragraphs 38 and 39
of the passage quoted from Sahagiin (p. 17) there is a suggestion
that surface silver may have been removed by a process comparable
to mise en couleur, but this cannot be fully accepted until it has
been detected under the microscope as has mise en couleur.

Silver normally is separated from gold by strong acids, which
were not available to aboriginal Americans. Bergsge,” however,
describes a primitive process of eliminating silver from gold by
means of clay, salt and heat. This was reported by W. Gowland,
who went to Tokyo in 1872 to take charge of the assay work at
the Imperial Japanese Mint. “The gold was coarsely ground,
mixed with common salt and a certain proportion of clay. Piled up
in the form of a cone on an earthen dish. Put into a charcoal fur-
nace and kept at red heat; insufficient to melt the gold, for at
least twelve hours. The silver was converted into chloride, which
was absorbed by the clay.”

The Sahagtn text is none too clear, perhaps because of the mul-
tiple translations from Nahuatl to German to French to English,
perhaps because Sahagian had not himself mastered the processes
he describes. In paragraphs 38 and 39, however, he mentions the
essential parts of the Japanese method, namely an ointment com-
posed of muddy earth mixed with salt and a second heating of
whatever was cast, by means of which the gold becomes beauti-
ful and very yellow.”

o Saville. 1920, note Gz.
" Rergsde, 1938, p. 4.
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Bergsgie points out that if the Aztec understood how to remove
surface silver from argentiferous gold they may also have been
able to remove it from a body of ore by grinding it up in the Jap-
anese manner. Native gold without silver is very rare, but two
Mexican manufactured objects of this nature appear in the top
of table III. We must remember, however, that silver, like cop-
per, in combination with gold materially reduces the melting
point and the presence of silver facilitates casting.

In the Isthmus, both in Coclé ®® and Veraguas,™ quite a number
of gold artifacts containing no silver have been analyzed. One
would expect to find such metal in worked sheets. As a matter of
fact, most gold objects without silver happen to be of the gold-cop-
per alloy known as tumbaga and most of them were cast rather than
hammered. It does not seem probable that the natives of Panama
would go to the trouble of eliminating silver from gold unless
they intended to use it for some other purpose than alloying it
with copper. It also seems possible that 24-carat gold is too soft
to be desirable in sheet gold ornaments,

Another suggestion that American Indians could extract silver
from argentiferous gold comes from Peru. When Pizarro divided
the treasure secured from the ransom of the Inca Atahualpa and
the loot of Cuzco, he first caused it to be reduced to “good gold.”
Garcilaso de la Vega ™ states that the gold averaged 2214 carats or
93-75 per cent fine. This indicates much purer metal than is re-
vealed by most analyses of archxological objects of approximately
the same age. The actual work was done by native smiths under
the direction of a Spanish founder who, in the case of Atahualpa,
received a fee of 3049 pesos —about 1.15 per cent. Did Pizarro
have a metallurgist among his men who captured Atahualpa? Did
such an individual instruct the natives how to extract silver? Or

was some metallurgically ignorant favorite of Pizarro capriciously
given the post of founder so that he might collect the legal fees
of the office? No positive answer to these questions seems possible.
The Navaho Indians of Arizona used a method of blanching
silver which may or may not be aboriginal but which may be
compared with the Aztec process.™ This consists of boiling the
silver in a solution of almogen (hydrous sulphate of alumina) and
salt. We clean silver today by boiling it in an aluminum pot
containing a solution of salt and ordinary baking soda. Various
commercial formule of similar nature are on sale, usually wrapped
in aluminum foil on which the silver is to be placed when boiled.
The soot of copal and rubber was removed by this means from
some Cenote specimens of gold containing silver — long before
we realized that the process had an aboriginal parallel. We should
add that the normal native method of cleaning silver, from the
Navaho to the Araucanians, is by polishing with wood ash.

Sheathing. Historical accounts of the conquest of Mexico
speak of idols sheathed with gold or silver. There are no surviv-
ing major examples but a few small objects from the Cenote of
Sacrifice were partly sheathed in gold (fig. 53).

Mosaic Inlays. The art of colored mosaics of turquoise, shells,
pyrites, tortoise shell, etc., was more highly developed in Mexico
than anywhere else in the New World. A few examples in metal
have been found or are represented in codices.”™ The inlaying of
one metal in another was practised in southern Peru but no ex-
amples are known from Mexico. Two inlaid specimens from the
Cenote of Sacrifice were of Panamanian origin (fig. g2).

METALS IN THE UNITED STATES

Apart from the Southwest, copper was employed over much of
the central and eastern portion of the United States. Occasional
objects of gold and silver have also been found. Hammering and
annealing were practised but casting and other more complex
operations have not been established. Artifacts of copper are
among the culture traits of the Southeast for which a Mexican
origin has been claimed.

Much less is known about North American metals than one
would expect, for they have never been the subject of a compre-
hensive technical study. Moore ™ published a number of analyses
in order to refute the claim that the artifacts were of Old World

"

THE METALLURGY OF ARIZONA, NEW
By W. C.

The analyses of thirty-two copper objects from the southwestern
United States and thirty-three from northern Mexico are given in
tables XIII and XIV. These specimens are of copper containing
little but silver as an impurity.

Native copper ores mixed with cuprite have occasionally been
found in archaxological sites in the Southwest. Professor Palache
of Harvard, who examined them, states that these specimens are
similar to ores found today on the surface in Arizona and New
Mexico, and are unlike native copper from the Lake Superior re-

* Lothrop, 195742, part I, tables IX and XVIIL
* Lothrop, 1950, tables II and III.

* Lothrop, 1938, pp. 51-52.

* Matthews, 1883,

origin and to establish the fact that the major sources of copper
were near Lake Superior.

Many field reports in recent years have placed the stratigraphic
appearance of copper in various local cultures. In general, it can
be said that copper appeared in the Late Archaic or Early Wood-
land periods. A guess-date would be ca. 1000 B.C. If this is ap-
proximately correct, it means that metalworking in North Ameri-
ca is much older than in Mexico and in Central America.™ There
is nothing on the ground of style or technique, however, to sug-
gest that the use of metals in Mesoamerica was derived from the
north. North America was the only continent where metal was
used before the invention of pottery.

MEXICO AND NORTHERN MEXICO ™
Roor

gion which seldom contains cuprite. Table XIV includes the
analyses of four samples of native copper from northern Mexico.
They consist of a very pure copper.

Analyses of native copper from Lake Superior show that it also is
pure except for a little silver.™ No native copper from the west or
east coasts of Mexico has previously been analyzed, but copper
objects from these regions have been examined. In table XIV are
seventeen analyses of objects from Guasave, Sinaloa, on the west
coast. In table VII are four analyses of copper objects from the

™= Saville, 1920, pls. I and VIII.
™ Moore, 18g4.

* Griffin, 1949, pp. 88 and 8g.
= Ser p.o110s

™ Phillips, 1925.
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TABLE XI1I: IMPURITIES IN COPPER ARTIFACTS FROM -ARIZONA AND NEW MEXICO *

Anarysis CATALOGUE

NUMBER MUMBER OnjecT SILVER GoLp Tin LEan Irox PROVENIENCE REMARKS
171 o 1*_:,_145}_,',,_USE}[ " Bell 2.0 01 Casa Grande, Ariz. ] v
16 1578g3-USNM Bell 2.0 : Chaves Pass, Ariz. Stone clapper
1fiy 177804-USNM Bell 2.0 Four Mile Ruin, Ariz. Stone clapper
168 175068-1ISNM Bell 2.0 Tonto Basin, Ariz. Stone clapper
432 1 Gila Pueblo Bell 2.0 Livingston, Ariz.

453 2 Gila Pueblo Bell 2.0 Livingston, Ariz.

116 H-1206 ASM Bell 2.0 : . Graham Co., ."Lr_iz. 9
103} C/qz70(H) Bell 0.1 T g | 0.1 Los Hornos, Ariz. Stone clapper
540 5458 ASM Bell Miami, Ariz. .

:5:,.1 H-4270 Bell Pueblo Grande, Ariz.
1161 A—1z28 ASM Bell Graham Co., Ariz,
454 GP Native copper 2.0 0l : Arimna
4587 GFP Native copper 2.0 .ﬂ.rltmna
438 GP Native copper 2.0 .-’i.r%mnn
442 oGP Native copper 2.0 Arizona
440 GP Native copper Arizona
441 oGP Native copper Arirona
174 84558 1-1ISNM Bell 2.0 L3 1 ; Puchlo Bonito, N. M. Clapper
1582 %ﬁ*}ﬁﬁ-—-l.‘SNM Bell 2.0 Pueblo del Arroyo, N, M.
1495 ;5:,]_,-‘532..1]5]\1” Bell 2.0 Pueblo Bonito, N. M. Clapper
176 335583-USNM Bell 2.0 Pueblo Bonito, N. M. Clapper
164 gBz11-USNM Bell o1 San Francisco R., N. M. o T
1 H-12755 AMNH Bell 0.1 Pueblo Bonito, N. M. (:lilpp&l‘
198 H-12554 AMNH Bell 0.1 Pueblo Bonito, N. M. Clapper
526 MNA Bell KLy Wupatki, ."Lri.t.
52l MNA Bell 001 Wupatki, Ariz. :
524 MNA Bell o0l Near Flagstaff, Ariz,
FLT 16356, Logan Hell Mattocks ruins, N, M.
Museum
544 497 + K, UNM Wire-like bell Cox ranch, N. M.
E45 498 + K, UNM Bell Cox r_ant:h, N. M.
B2 12-g8g6 MAI Arrow point : Kechipaun, N M.+
B 12-38g7 MAI MNeedle 2 Kechipaun, N. M.4

* No antimony, arsenic, bismuth, cadmium, platinum, nickel, chromium, germanium, zine or cobalt.
+ These specimens were excavated by the writer in 1g2g. They are probably both post-Spanish.

Huasteca region around Tampico on the east coast. They are all
ol pure copper except for a little silver.

Copper from central Mexico, as is indicated by the analyses in
this volume, is usually impure, and frequently contains small
amounts of one or more of the following metals as impurity or as
an alloy — tin, lead, arsenic, antimony, bismuth, iron.

The metal in the copper objects from the Southwest is thus
similar in composition to the native copper found both in the
Southeast and in the Lake Superior region, and to the copper
found in metal objects from both the west and east coasts. But it
is quite unlike that found in central Mexico or regions farther
to the south.

The metal objects so far found in the Southwest are compara-
tively few in number, and there has been no evidence of furnaces,
crucibles or molds. The only processes involved in their manu-
facture are hammering and casting. There are no examples of
soldering, alloying, plating, gilding or the other complex processes
used in central Mexico or the regions to the south. Most of the

" Ekholm, 1942.
* Ekholm, 1044.
» Ekholm, 1942.

objects are bells of a simple type, although some of them are of the
wirework technique found in central Mexico (hg. 86).

Bells of exactly the same form have been found in Sinaloa ™ and
to a lesser degree in the Huastec region.™ These facts led Ek-
holm ™ to conclude that all of the Southwestern copper objects
are trade pieces from Sinaloa. Since their composition is like that
of the Sinaloan metal, this conclusion seems very probable, al-
though a few of them may be trade pieces from the east coast.™
There is little evidence that any of them, even the wirework bells,
are from central Mexico.

The presence of cast copper in the southwestern United Sta_ies
has a definite bearing on chronological problems over a wide
area because the comparatively accurate dendrochronology of that
region indicates that copper was introduced during the Sacaton
Phase at Snaketown, Arizona, which dates from goo-1100 A.D.5
The implication of this dating in relation to Mexican and Mayan
chronologies will be discussed after the Cenote metals have been

described.

= Haury, 1947
“ Gladwin, 1937, p. 108,
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TABLE XIV: COPPER ANALYSES FROM NORTHERN AND WESTERN MEXICO

Anavysis CATALOGUE

Numeer  Numeer OgjEcT SiLvER Gornp Leap ArseNic  ANTIMONY  BismuTH ProveEsiENCE

gfi7 4479-35 GP Bell 2.0 Casas Gra “hihus
5hig 4479-37 GP Bell 2.0 Casas szjﬁ: E:;':::':::;:::f
972 447940 Bell 2.0 Casas Grandes, Chihuahua
558 1200 MNM Bell 2.0 Casas Grandes, Chihuahua
550 1200 MNT.H Bell 2.0 ) Casas Grandes, Chihuahua
870 4479-38 GP Bell 0.1 001 ] Casas Grandes, Chihuahua
3;! 4479-39 GP Bell 0.1 i 05 i Casas Grandes, Chihuahua
368 447¢-36 GP Bell 0.1 Casas Grandes, Chihuahua
3-;2 4470-41 :3[’ Bell 0.1 Casas Grandes, Chihuahua
5{1 1200 M L‘\ M Bell 001 Casas Grandes, Chihuahua
5 1zo0 MNM Bell 001 Casas Grandes, Chihuahua
451 . Bell 2.0 i

456 GP Native copper : .. ; i g::-::i: -SS:'?;::

11fig USNM Native copper Cana nca: Senora

1170 USNM Native co i

1171 LISNM Native cn}'l:;:: g:ﬂ;:‘inmid;?mﬂﬁﬂ

Lacatecas

:g: gﬁ g:i: Guasave, Sinaloa

1208 so.2.5100 AMNH Sheet ol g::::::' 55&::?:?1::1 138

1200 go.2.5101 AMNH Button * A1 (1uas.avc, skeleton 13

1210 jo.2.5100 AMNH Bead * 001 Guasave, skeleton -

1211 jo.z.5105 AMNH Bell * 001 & : Gunsave‘ e

1212 jo.2.5107 AMNH Rell 001 : CGuasave

1215+  jo.2.5108 AMNH Bell 0.1 B {: y

1214 go.2.5108 AMNH Bell 0.1 001 {;;1?31:

1215 jo.z.5108 AMNH Rell 00 ; Guasav

1216 §o0.2.5108 AMNH Bell 0.1 Gua 1.-r

1217 go.z.5108 AMNH Bell 0.1 é 2

1218 30.2.5108 AMNH  Bell 001 e i

1219 go.2.5108 AMNH Bell 0.1 A1 g5 Gum“

1220 go.z.5108 AMNH Bell 001 C“m“’

1221 go.z.5108 AMNH Bell M3 ] (:UHH"E

1288 go.z.5108 AMNH Bell 01 G::::::

* Ekholm, 1942, fig. 19, ¢, d, {.
t Analyses 121§-1222 are from a necklace of 111 bells,

METALS IN NORTHERN CENTRAL AMERICA

The most ancient metals now known outside of North and
South America come from the southeastern part of the Maya area
in western Honduras and El Salvador. They date from the end of
the Maya Great period. At present, all the early finds apparently
represent foreign imports but the picture may be changed when the
result of Boggs' excavations in western El Salvador become avail-
able. It seems probable now that specimens of this epoch came
by trade from the south, although no metal objects of comparable
age have yet been identified in Panama or Colombia. In later
times, metal artifacts were imported from Mexico.

Not long before the arrival of the Spaniards, however, a local
copper-casting industry had been established on both sides of the
Atlantic frontier between Guatemala and Honduras, extending to
the Bay Islands. At the time of the Conquest, this region was in-
habited by Aztec, Paya, Jicaque and Toquegua tribes. There is
no ‘positive evidence that the southern Maya tribes ever ham-
mered or cast metals. Gold artifacts are so rare in all periods that
they probably all were imported.

* Stromavik, 1oqe, fig. 19, b, Motley, 1046, fig. 55, ¢
* Kidder, 1948, p. 239.

“ Joyce, 1924.

* Lundell, 1934, p. 185, pl. IX, e

Great Period Metals. The carliest definite date for metal is the
result of finding the legs of a gold figurine under stela H at
Copan.** The date is g.17.12.0.0 (782 A.D.). The fragments are
small but almost certainly Panamanian in style. Analysis by W. C.
Root indicated a tumbaga alloy of 51 per cent gold, 5 per cent
silver and 44 per cent copper. This is a high silver content for
Coclé but normal for Veraguas. Boggs * has encountered copper
at Tazumal in western El Salvador which should be approximately
the age of the Copan legs as indicated by the associated pottery.

Isolated metal specimens of questionable provenience have been
reported at Palenque,* Yaxha * and Tikal.*® The Palenque find
was a wire-wound gold bell of Mexican manufacture. A Mexican
copper (bronze?) axe was discovered at Yaxha and a copper bell at
Tikal. A copper axe was also found at Lubaantun, British Hon-
duras. It contained g8.93 per cent copper.*?

Two gold disks from Zacualpa in the Guatemalan highlands may
be of considerable age as they were found in a stone vaulted
tomb.*  Another gold disk of unknown provenience, past and

™ Tozzer, 1934,
¥ Joyece, 1926, p. 229, note 1.
* Lothrop, 1996, fig. 68.
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TABLE XV: ANALYSES OF GUATEMALAN METALS

Axarysis CATALOGUE

E“E“ bl Opject Provexiesce  Leap Tiv Suvir  Gorp CoPpeR Arsenic ANTiMONY BisMuth REMARKS
530 5 Disk Zacualpa ol g1 - TR s ... Gold (Lothrop, 1936,
_ fig. 68, a) :
551 s Disk Zacualpa 5 95 5 e o ... Gold (Lothrop, 1936,
; fig. 68, §
467 Na-11450 UMP Frag. of Chipal 001 i + 1.0 S : Gc:lfl 5
sheet
667  20-6730 AMNH Ring Taxisco ‘ . - 46 57 vilded
448 CIW Sheet bead  [llom, Quiché iy T0 25 5 e cov Gilded
1227 CIW Ear plug  Zacaleu 1.6 22.0 7.4 5 i silded
814 CIW Frag. of San Agustin ir. 15 By Gilded
sheet Acasaguastlan
4648 Na-115:18 UMP Frag. of Chipal ; 18 iz 70 L o cow Gilded
disk
6 206729 AMNH Ring Taxisco f a4 Gilded
izz CIW Frag. San Miguel 0.6 5.4 a4 Gilded
Ixtahuacan
4644 Na-11418 UMP Bell Chipal 001 .1 0.1 4 Copper
466 Na—nig2: UMP Bell Chipal : o 0.1 + Copper
465 Na-11428 UMP Frag.of  Chipal A 0.4 + Copper
sheet
57281, 24-98/107-15. 1% bells Tajumulco, + Copper *
s85-01 40, 41 SAR Dept. San
L4 Marcos
1157 =24-98/42 SAR  Ring Tajumulco : + Copper *
584 2408/ 108 SAR  Bell Tajumulco 0.1 + Copper *
156 24-98/41 SAR Bell Tajumulco 0.1 + Copper *
1159 24-08/44 SAR  Bell Tajumulco 0.1 + Copper *
1158 24-—48/49 SAR  Strip Tajumulco 0.1 + ! = 4 Copper *
114 §-3538 MAI Celt San Andres 1.0 4 0.1 47 Copper *
Usuma

* Root, 1948.

present, may be the mate of the larger Zacualpa disk.* The diffi-
culty in dating these disks is that the grave associations are uncer-
tain and evidently are not all of one period. The contents of two
tombs have been mixed and it is possible that the tombs were used
on more than one occasion as was done in San Agustin Acasaguast-
lan burials.

The larger Zacualpa disk has certain stylistic features which
suggest that it may have come from Peru and date from an early
period. Dr. Caso® and Mr. ]J. E. Thompson *! have pointed out
that if this disk is turned around the face resembles the Aztec
god Tlaloc. This is indeed true but unfortunately all Tlaloc-like
faces cannot be assigned to the same period and culture. Maya
examples of the Great period are known from Copan and Palen-
que. Tlaloc heads are very common in Plumbate ware which was
traded widely during the Mexican (Tula-Toltec) period and, of
course, they were manufactured during the Aztec period. In ad-
dition, Tlaloc-like heads occur both in gold and stone in Chavin
art from Peru.

Since publication, two of the Zacualpa disks have been analyzed
by Professor Root. They are of gold with no copper. The larger
disk contains 5 per cent silver and the smaller less than 2 per cent.
It is very unlikely that these are Mexican gold ores which often
run over 2o per cent silver but they do correspond to analyses of
early Peruvian gold and Cenote gold disks. We have no figures lor
comparisons with Guatemalan ores but on stylistic grounds it is im-
probable that the disks were made locally or that any object of
gold was ever manufactured in Guatemala.

When the large Zacualpa disk was first published, it was pointed
out that it came from the ground with a red coating which, at the

= Nottebohm, 1945, fig. 1.

® Letter dated, December 28, 1936,
* Thompson, 1943, pp. 124, 126
= Woodbury, 1048, p. 122.

time, was believed to be cuprous oxide. Analysis has now shown
that no copper is present. The color therefore may have been
paint, traces of which still remained after cleaning when we last
saw this specimen.

At present only one other painted specimen of metal has been
recorded from Central America.®® Many examples are known,
however, from northern Peru, especially the Lambayeque region.
These include large gold mummy masks painted red or black™
crowns and gorgets of gold and silver painted green and other
objects of the Late Chimu period.* In addition we have seen
Chavin-style gold objects adorned with red or black paint® No
analysis of these pigments has yet been made.

Plumbate Period Metals. The distinctive pottery known as
Plumbate ware appears on the archxological scene at the end of
the Maya Great period (ca. goo A.D.) and was traded throughout
Mexico and Central America from Panama to Tepic for about
350 years, after which apparently its manufacture was completely
discontinued. The efligy types of Plumbate ware are generally ac-
cepted as criteria of the Mexican period in the Maya area. No
Plumbate has been found with Aztec remains.

Copper has been found with Plumbate ware at several archaol-
ogical sites in Mexico and in Central America. Most specimens
are globular- or pear-shaped bells. A few gilded objects have been
discovered. It is clear, however, that no great metallurgical in-
dustry flourished in Central America when Plumbate ware was
manufactured and it is possible if not probable, in view of the small
number of specimens on record, that they all were imported, pre-
sumably from Mexico.

" Antze, 1g%0, taf. 1§,
“ Trevifio de Sdenz, 1947, fig. 150,
“ Bliss and Simkhovitch collections.
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A dehnite association of gilded copper with a Plumbate sherd
is recorded by Smith and Kidder " in the Motagua Valley (table
XV, no. 814). The metal consisted of a small fragment of gilded
sheet copper. The roof of the tomb was intact and the door sealed,
so the contemporaneity of the grave furnishings is definite.

The ruins of Zaculeu, former capital of the Mam Indians, are
located on the outskirts of the modern Huehuetenango. Excava-
tions were made by Manuel Gamio in 1926 and by Flavio Rodas
N. in 1g28. The latter cleared a temple and pyramid on the north
side of the main plaza which contained two lines of three rectangu-
lar masonry altars coated with plaster. A burial was discovered
under the central altar nearest the door. Other tombs were opened
near two small mounds in the plaza.

b

couleur, perhaps leaf gilding such as has been found in the Cenote
(table XXII), Panama and Peru, or possibly amalgam plating. The
former can be identified from sections under the microscope; the
presence of the latter has been suspected but never detected in the
New Waorld.,

Post-Plumbate Period Metals. Metal objects which can be
dated after the dispersal of Plumbate ware had ceased have been
found in various localities and, in one case, in considerable quan-
tity. There is definite evidence of local manufacture both in
Guatemala and Honduras.

All accounts of Columbus’ fourth and last voyage tell how he
reached the north coast of Honduras near Trujillo and how he

Fic. 7. Cast copper bells. Quemistlan bell cave, Honduras. Ca. actual siee. See table XVI, analyses 576, 877, 535 580.

The contents of these tombs, presumably mixed, were inspected
by the writer and photographed in the municipalidad some months
later. They included two large ear plugs of very thin gilded
copper (p. 79) and a Plumbate effigy jar representing a frog. It is
not possible to say whether they all came from the same grave.

The largest number of published metal objects found at one
Guatemalan site come from the ruins of Tajumulco in the Depart-
ment of San Marcos.” This city for the first time revealed Plum-
bate ware in quantity, and presumably it is located close to the
center of manufacture. The metal specimens consisted of twenty-
odd copper bells, a copper ring and strip, and a small gold disks.
The analyses appear in table XV.

Another find of metal on a Plumbate level was made by Mr.
A. Ledyard Smith at Nebaj.® He discovered halt a dozen copper
bells and a thin piece of gilded copper. The pottery association
is definite. The bells are globular, with or without a thickened
rim (figs. 75 and 76), or pearsshaped. They have a small plat-
form under the ring for suspension.

The method of gilding employed on specimens found in Guate-
mala has not yet been satisfactorily explained. Bergsge," as the
result of laboratory experiments, has shown that it is not possible
to produce a lasting gold surface on a copper-gold alloy by the
mise en couleur technique unless the alloy contains over 2o per
cent gold. Yet half of the available analyses of gilded Guatemalan
objects reveal gold in amounts ranging from only 5.4 to 16.5 per
cent. This suggests the use of some process other than mise en

® Smith and Kidder, 1943. p- 170.

® Dutton and Hobbs, 1945, Root, 1943.

" Smith, 1047, p. 186,

* Bergsoe, 1938, p. 87.

™ Lothrop  (1927c. pp- 854-55) argued that, contrary to general belief, his-
torical evidence indicated that this vessel probably was not Yucatecan. At that

encountered a great canoe laden with merchandise.'™ This cargo
included copper celts, bells, medals and “crucibles to melt the
copper.” Copper ore was observed on the island of Bonacca but it
is stated that the tribes to the east towards Cape Gracias 4 Dios
did not use copper. Here then is eye-witness evidence that the na-
tives of the central part of the north coast of Honduras under-
stood smelting,

The largest amount of copper artifacts discovered to date in
northern Central America consists of several hundred bells and
other objects found in the Quemistlan “bell cave” near the
Chamelecon River in northwestern Honduras.?  This cave is
located above a small tributary of the Chamelecon River about
8 kilometers (5 miles) above the Aztec settlement at Naco. It is
12 meters (4o feet) wide, 17 meters (56 feet) deep and the roof
ranges from 6 meters (2o feet) in height in the entrance to 1.2
meters (4 feet) at the back. It never was inhabited because the
floor slopes at a 45—degree angle and there are no traces of smoke.

Sporadic excavations have brought to light several hundred
bells, effigy forms and undecorated, ranging in size from the most
minute to about 7 centimeters (3 inches) in diameter (fig. 7).
Effigy types are distinctly local in character. A few wire-like speci-
mens are of central Mexican style. Strips of beaten copper without
definite form suggest ingots for local manufacture. A wooden
mask, once encrusted with turquoise, represents the Aztec deity
Eecatl 1 and gives an approximate date to the specimens found
in the cave,

time the significance of crucibles in the carge was not understood. Evidence in
this volume indicates that the Maya did not smelt metals. Hence a boat carrying
erucibles must have been Honduranean rather than Yucatecan.

i Blackiston, 140,

¥e Saville, 1922, pl. XVIL
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TABLE XVI: IMPURITIES IN COPPER OBJECTS FROM HONDURAS *

L]
(&1}

ANALYSIS CATALOGUE

NUMBER Numper LEan T SILVER Goin Trom Arsexic  Asmimosy  Bissmutn REvarks
380 Cliro11 i} 0.4 .1 A o 01 Bell, ST\'EE?
554 20,/668q 01 0.1 0.1 o.1 ol Head ofstaff
377 C/11007 .01 001 ol 0.1 Large effigy bell (fig. 7, ¢
1] C/rione i ) [N ];,,:.[]g ISR B )
378 C/11008 0.4 o1 M1 Large bell
181 C/rion el .1 0.1 O A Bell, Stvle C
111) 4-317 MAI g i 0.1 0.1 Bell, Style A
374 C/11003 A1 i1 Bell, Roatan, Is.
383 C/riomz2 1.0 i8] . Bell
120 4-5018 MAl 01 ) 0.1 Bell, Style Ay
118 4-311 MAI B 0.4 .1 Bell, Style ©
EH 20,/ filig A1 0.1 Bell
533 2o,/ 1 001 0.1 Bell, Style B
557 afa,fﬁﬁgyu Lu 0.1 . Bell (trace of zinc)
476 Ch 1005 b . 0.1 Large effigy bell (fig. 7, &)
704 g0.0. '.hﬂ? AMNH 3o 0.1 Large effigy bell (La Champa)
535 zo,/Gbg3 .01 Bell {fig. 7. a)
s3h 20,/ G6gza Bell (hg. 7. ¢}
475 C/ 11004 0.5 TSR 0.1 0.1 AHIE Celt, San Pedro

A few scattered copper objects from other sites in northwestern
Honduras are known. The Peabody Museum has a celt 15 centi-
meters (5 inches) in length which is one of the only two bronze
specimens from Honduras yet analyzed (table XVI, no. g75). A
second bronze celt was discovered on the Rio Frio Farm near the
headwaters of the Cuyamel River. It contained gz.5 per cent cop-
per, 5 per cent tn and 2.5 per cent zinc and other metals.'®® Cop-
per bells have been found at Taulevé ™ at the south end of Lake
Yojoa. Copper fishhooks are reported from Los Naranjos at the
north end of the lake and at Las Flores Balsa below Travesia.l®

Copper bells have been discovered on the Bay Islands of Roatdn,
Barburata and Bonacca. At the Dixon site on Roatin '™ a paoly-
chrome vase was found which contained thirty bells, two small
hoops and a piece of hammered copper which probably is an
ingot. There are a few effigy bells of types found in the Cenote.
About half the bells have the loop set in a flat top with a decorated
band below and thus correspond to our Style D 4 (fig. 83).

Four other bells and a small disk were found at Coxan Hole
on Bonacca.'® This is the island where Columbus reported cop-
per ore. One of the bells had exploded during manufacture,'™®
probably because steam formed owing to dampness in the mold.
This is an almost certain indication of local manufacture because
an imperfect bell would not become an article of commerce. A
copper disk is reported from Indian Hill, Site I, on Barburata
Island.1®

Three of the Roatin bells have been analyzed but by a sys-
tem so different from Professor Root’s that direct comparisons are
not possible. No exact figures are given but it is clear that the
Roatin copper was unlike any now known from the mainland.
All specimens had a "maoderate” amount of iron and one a “trace”
of gold, neither of which is recorded on the mainland. All had
a “moderate” amount of silver and one had a “strong"” concen-
tration of arsenic.

The age of copper in the Bay Islands cannot be definitely estab-
lished at present. The objects from the Dixon site were discovered

1 Sreinmayer, 1932, p. 19

" Personal communication from Doris Stone.
s Strong, Kidder and Paul, 1938, p. 41.

™ Strong, 1935, Pls. 9 and 10,

¥ Strong,. 1935. pl. 17, oo.

* Specimens are from bell cave near the Chamelecon River unless otherwise indicated.

Sula (bronze)
Cuyamel R. (hronze)

in a jar of Polychrome I style, which does not seem to be of great
antiquity. A Plumbate sherd is recorded from Barburata but not
in association with metal,

A definite piece of evidence makes it possible to state that
copper bells were manufactured in the lower Motagua Valley in
Guatemala. At the time of the Conguest, this region was inhabited
by the Toquegua Indians, whose speech and cultural affiliations are
unknown. The evidence consists of six copper bells (fig. 8) which
were found on the east bank of the Motagua River oppaosite the
ancient Maya city of Quirigua.'™ One bell exploded when it was

Fic. 8. Copper bell found near Quirigua, Guatemala. Height, 5 centimeters
(2 inches).

cast, probably because the mold was not completely dry and gen-
erated steam. This was an industrial accident of which no record
would normally be preserved for the metal would be recast. The
:«'..pcci:m:n illustrated, however, somehow survived. Obviously it
is not a trade piece, for who would want a broken bell? Therefore
it must have been made in the vicinity.

Another copper bell was found near the Rio 5an Francisco
del Mar, a small stream which parallels the Motagua to the west.
In 1864, a canal was dug to connect this little river with the
Bahia de la Graciosa and the Bahia de Amatique by way of the
Rio Graciosa.'™ This canal cut throngh a small mound where
the engineer in charge of the work picked up several objects of

= Strong, 1935, pl 17, g

= Srrong. 1085, pl. 29, 6.

m nformation from the Dr. A. V. Kidder who kindly allowed me to have the
specimen  photographed,

W Morley, 1938, fig. 1.
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jade, including the famous Leyden plate, and — incongruous
though it may seem — a copper bell.'* The Leyden plate is a slab
of very beautiful jade with a human figure engraved on one side
and the early Maya date 8.14.5.1.12 (320 A.D.) on the other.
One can only speculate through what hands and vicissitudes this
valuable object had passed during the thousand or more years
between the time of its manufacture and the time it was interred
in a remote and swampy plain near the coast of Guatemala.
Copper objects have been found in considerable quantity on
the cays off the southern coast of British Honduras. Owing to
the geological formation, there is no possibility of local ores, and
the presence of these specimens may be the result of trade with the
adjacent Motagua region. A bell of Style D1, two ear plugs
and three celts were analyzed. All contained o.1 per cent silver,
and one had a little lead, but no other impurities were found. No

such metal from Honduras is on record. Analyses appear in table
XVIIL.

TABLE XVII: COPPER OBJECTS

Company have brought to light a number of metal specimens of
Plumbate and later date. These include several copper bells, a
gold nose pendant of Mixtec style and a remarkable copper bird's
head which had been painted."* Analyses of these objects are not
yet available.

Other small finds of metal of uncertain date have been made
in the Highlands of Guatemala. Among them are a copper axe,
a frog pendant, a small puma and a ring from Zacualpa in the De-
partment of the Quiché."® The frog is vaguely Panamanian in
shape and may have come from Veraguas. The ring, as well as
two others from Chichicastenango we examined, is of the type
seen in figure 72, ¢, consisting of a band with a face on one side.
It probably is a trade piece from Oaxaca.

The status of metalwork in El Salvador is uncertain and must
remain so until Boggs' findings are published. We have seen a
copper celt which was found under the present city of San Salva-
dor. We have heard that many years ago two gold ornaments were

FROM BRITISH HONDURAS

ANALYSIS CATALOGUE
NuMBER Numsen Lean T S1LvER Gorn IR Arsentc  Antivony  Bismuth RemaRrks
121 g—1784 MAI : 0.1 >
122 ot fifi MAIL ; : 0.1 g::lplug
123 g-fy67 MAI 18 i, 0.1 Ear plug
124 g-6403 MAI ] : .1 Celt
Big CcIw ; 0.1 Celt (El Cayo)
B2 .. CIW o 0.1 Celt (El Cayo)

A few copper objects are known from Santa Rita Corozl in
northern British Honduras.""® These include copper tweezers, a
small copper head and a Mixtec-style ring consisting of two bands
joined by double scrolls like the specimen in our figure 72, a.

An important discovery of metal in post-Plumbate times took
place at Chipal, Department of Alta Vera Paz, Guatemala.' The
specimens consist of a gilded metal sheet, gold strips in the form
of elongated rectangles, a small gold cup and a necklace of twen-
ty-two hollow gold beads. There also were pear-shaped copper
bells, rings and a curious cast ornament of uncertain use. Analyses
are given in table XV. :

Recent excavations at Zaculeu in the Department of Huehue-
tenango carried out by Mr. John Dimick for the United Fruit

found at Cuzcatlan and that they were illustrated in an encyclo-
pedia published in Barcelona.

To summarize our present picture of aboriginal metalwork in
northern Central America: it is established that a knowledge of
copper, bronze (?) and casting existed among non-Maya peoples in
northwestern Honduras and the adjacent Motagua Valley in
Guatemala by 1500 A.D. It is known that a few metal artifacts
began to trickle into the Maya area as early as the end of the Great
period but seemingly all objects were the result of trade, at least
until shortly before the Conquest. Lack of stylistic unity suggests
that all gold specimens of all periods were manufactured else-
where. This negative picture may of course be changed by future
archivological discoveries.

COCLE AND VERAGUAS

The metalwork in Coclé and Veraguas styles from Panama,
the metallurgical processes employed in those regions and a large
number of analyses by Professor W. C. Root have already been
published."'™ Specimens from Panama reached the Cenote in
quantity. Apart from superior craftsmanship and sense of de-
sign, Mexican metallurgy excelled Isthmian not in techniques

but because tin and lead were used in alloys and because silver
was known. Copper was extensively employed in Mexico but very
lew specimens have been found between Honduras and Ecuador.
On the other hand, Mexican smiths may have based their tech-
niques on processes first developed in the Isthmus,

YUCATAN

The Maya, gifted in many of the arts and crafts, were not
metallurgists. Nevertheless, they distinguished by name five dif-
ferent metals and they purchased metal artifacts from far-away
regions. They learned to trim and emboss with their own de-
signs the thin sheets of metal acquired by trade. Because they
were great artists, they produced articles of outstanding artistic
merit.

uf Leemans, 1878, PP. 209, 301.
" Gann, 118, figs. 21, d, ¢ B3,
“ Butler, 1940, p. 265, pl. XI.

‘There are two readily understood reasons for stating that the
Maya were not metallurgists. In the case of cast objects, the forms
found in the Cenote and elsewhere in Yucatan are well known in
other production centers such as Panama or Mexico. In the case
of hammered disks with Maya designs, the draftsmen evidently
did not make the disks because the holes for suspension often are
so placed that they interrupt the design. Obviously two non-
co-operating artisans were involved.

" Woodbury, 148, p. 122,

"* Lothrop, 1936, figs. 72. 73.
"" Lothrop, 1037-42, part I, and 1g50.

INTRODUCTION 2%

We have seen that the periphery of the Maya area was fringed
with metalworking tribes. One can only wonder why such a gifted
people as the Maya failed to utilize an art and processes readily
available to them. Willoughby ' has shown that even the simplest
ol metalworking techniques, hammering metal into sheets, is not
an altogether easy process. It is not just cold hammering but it
involves annealing in order to prevent cracks. This softening
process was understood all over South and Central America as
well as on the mainland of Mexico and in the United States.
Willoughby also showed that a theoretical knowledge applied
with very primitive tools produced artifacts of technical and ar-
tistic merit. In other words, the manufacture of hammered metal
objects is a cultural trait easily acquired.

Maya Names of Metals. The Maya names for metals have
been discussed by Roys,"® who points out that our information
comes from dictionaries compiled after the Conquest, when many
native terms had acquired new significance. For instance, the
aboriginal term for copper was applied to iron of all qualities and
also was used to designate a jail.

The Maya metal names, as given by Roys, include the following:

Takin — gold (aboriginal)

Zac (white) lakin —silver (post-Spanish)
Kankan (yellow) takin — gold (post-Spanish)
Ek (black) tan — lead (aboriginal)

Zae (white) fau — tin (aboriginal)

Mazcalr — copper (aboriginal)

The etymology of these terms is of interest as it reveals the Maya
concept of the nature of metals. Takin (gold) means the excre-
ment of the sun. This association of gold, the most easily secured
of the noble metals, with the sun is very common. The Inca re-
garded gold and silver as the tears and sweat of the sun and moon.
As the descendants of the divine pair, they claimed all the gold
and silver found in their realm.

Silver apparently was unknown to the Maya until introduced
by the Spaniards. No aboriginal artifact of silver has been dis-
covered in the Cenote or elsewhere in Yucatan. We have already
pointed out the comparative rarity of this metal in Mexico. When
the Spaniards brought silver to Yucatan, the term “white gold™ was
invented. This in turn called for the term “yellow gold.”

GLASSIFICATION OF

At first glance, metal objects from the Cenote of Sacrifice are
bewildering in their variety, but study shows that they readily
fall into four major groups. This is so because the regions which
produced the Cenote material often had characteristic ores, meth-
ods of manufacture and art forms. These will be the subject of
detailed discussion.

A primary division of metallic objects may be made on the
basis of whether they were hammered and trimmed to shape or
whether they were cast in molds. Cenote hammered specimens are
either of relatively pure gold, which presumably was imported in
manulactured form from the Isthmus of Panama, or of gilded
copper, probably made in Mexico. The only hammered objects
not falling in these categories are a small disk of tin (hg. 62, a),
a lead bead (fig. 5) and the specimens in figure 57, b, «.

2 Willoughhby, 1903,
™ Roys, 1944, pP. 10§,

i

Native tin and lead have both been found in the Cenote. These
very soft metals were known as white and black tau, excrement
of the moon. Lead, so far as we know, had no celestial significance
but tin, in place of silver in other lands, represented the moon.
Omne of the interesting discoveries in the Cenote was a disk of almost
pure tin, which resembles silver, adorned with the Maya lunar
glyph (fig. 62, a). One of the reasons for believeing the Maya had
no silver is that they named tin and lead after the moon. Had they
had silver, they doubtless would have associated it with the moon
and developed a different nomenclature.

Copper was known as mazcab. Cab means earth in general,
and is also used for the red ochre applied to pottery vessels as a
slip. The primary meaning of maz is an insect, especially a cricket.
It is linked with metal, however, in the Motul dictionary where
it 1s also defined as the tinkling sound given out by iron, metal or
stone. In the Pio Pérez dictionary maz is stated to be a shoot from
a sced in the earth. The implication of all these definitions com-
bined is that copper was regarded as something red which grew
in the earth,

The Maya of course had no conception of a universe constructed
of definite elements as we believe today. The Maya of Yucatan,
living in a limestone country, had no access to primary cources
ol metal but they must have known something of the sources
through the traders who brought the metals. We suggest that the
fact that four metals had compound names involving the sun and
moon implies that these metals had been found as scattered nug-
gets on or near the surface. The fact that the compound for cop
per contains an element meaning earth may imply that this metal
was mined.

Had the Maya not given names to metals in their own tongue,
they might have borrowed the names used in the lands where the
metals originated. For instance, the fact that the Cuna tribe of
Panama used the Quechua name for gold strongly suggests that
knowledge of gold reached Panama from Peru. Nordenskiild **°
has pointed out that the usual Cuna word for gold today is «lo,
evidently derived from the Spanish oro. In their mythology, how-
ever, where archaic terms might be expected, the great river of the
nether world is called Olowbigigndihuar but is also named
Culigiindihuar. Culi is a corruption of curi or cori, the Quechua
term for gold, which is still used by many non-CQuechua Indian
tribes of South America, such as the Aymara.

CENOTE METALS

Cast specimens may be of copper, sometimes alloyed with tin
or lead. These came from Mexico or northwestern Honduras.
Another cast group is of gold, often alloyed with copper and
gilded to look like gold by the mise en couleur process. These were
manufactured in what is now the Republic of Panama, with one
exception each from Colombia and Mexico and another perhaps
from Costa Rica.

This classification in four major groups is natural and unescap
able because it is geographical, stylistic and technological. When
it came to naming them, however, we chose the technological as-
pects because regional and stylistic determinations must remain
vague until more local archieological types have been recorded
and until such time as a more detailed chronological scale has been
calibrated.

= Nordenskiild, 1928-q0, part 2, p. 12,
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The most ancient artifacts of metal thus far identified in the
New World have come from Peru and have been assigned to the
Chavin and Paracas cultures. They are usually of gold which has
been hammered in sheets and trimmed to shape. We find it logi-
cal that this should be so, for gold is conspicuous and untarnish-
able, and it occurs as nuggets which are easily found. A single
nugget from California was 1.96 meters (4 Ly feet) in length and
weighed 66.5 kilograms (2940 ounces). Most men would prize
such a glittering object and would soon learn that you could not
chip it but could pound it into shape.

While it is true that ductile metals such as copper, gold and
silver may be altered in form by hammering on a suitable anvil, the
process is not simple if carried on for any considerable time. Ham-
mering not only shapes certain metals but it hardens them and sets
up interior stresses which make them brittle. Alloys often found
in nature may become much harder than pure metals when ham-
mered. To prevent fractures, it is therefore necessary to soften the

UNDECORATED

Among the common finds in the Cenote of Sacrifice were gold
disks such as are shown in figure g. These usually had been crum-
pled into a ball but, when straightened out, prove to have a flat
rim, a slight bulge in the center and a pair of holes for suspension,
Gold disks have a wide distribution in the New World and it would
cause no surprise if examples turned up anywhere between central
Mexico and northwestern Argentina.

TABLE XVIII: ANALYSES OF GOLD DISKS WITH BATTLE SCENES

ANALYSIS CATALOGUE

NUMBER MNUMBER Gorn Snver  Correr ILLUsTRATION
1240 C/ 1oofit .0 -u.u ! Figure 51
1241 L/ 1oofy g0 2.0 Figure ‘i‘!
1288 C/ 1oofiy 075 2.5 I-'i!_-lure 1
"‘H'H C/ 1006s 7.0 4.0 Figure 4o

The Cenote specimens are all very much alike in coOmposition
(table XV1I1) and shape (fig. g), so much so that it seems probable
that they all were manufactured in the same region. We believe
it highly improbable that they came from any part of Mexico be-

metal by annealing, i.e., heating it enough to allow recrystaliza-
tion. Until some unknown genius made this discoverey, the shapes
of nuggets could not be radically altered. Repeated annealing,
however, permits the construction of very thin sheets and com-
plex shapes.

Once a metal sheet had been fabricated, it could be cut or
ground into a disk or any other desired form. A draftsman could
decorate it by placing the sheet on a yielding surface such as
leather and pressing down his design with an awl. This requires
no heat treatment,

The metal from the Cenote of Sacrifice identified as most an-
cient consists of such embossed disks of gold. They do not suggest
that an exclusively golden age flourished in Mexico and Yucatan,
comparable to the early periods in Peru, because among the articles
ol personal adornment depicted on the disks are bells which appear
to be cast like the common copper bells of Mexico.

G:OLD DISKS

cause they contain only 2 or § per cent silver and no copper
and this is not a typical Mexican ore (table IIT). We shonld
add that gold disks, especially of the size of the Cenote specimens,
are extremely rare in Mexico and that more have been found at
Chichen Itza than in all the rest of the COLNLTY.

On the other hand, gold disks have been found in considerable
numbers in western South America, the Isthmus and in Costa
Ri{';l. These often carry typical local designs of such styles as
Chavin or Coclé. The bulging center of the Cenote specimens
is a frequent but by no means universal feature in the south. The
flat rim combined with the raised center, however, occurs on
some Costa Rican disks, examples of which may be seen in the
Keith collection. We have no analyses of Costa Rican disks but
ores comparable to the Cenote pieces occur in southern Veraguas
and in Coclé.' It thus seems probable that the Cenote disks came
from Costa Rica or Panama. We believe that they were manu-
factured on the archzologically unknown north coast of the Prov-
ince of Veraguas in Panama, both because Columbus relates that
the natives there wore many gold disks and because dozens of cast
gold objects from the Cenote also testify to trade between Vera-
guas and Yucatan.

DECORATED GOLD DISKS

In addition to the undecorated disks, seventeen others and va-
rious fragments were adorned with elaborate pictorial decoration
pressed in relief. Gods and chieftains in full regalia are portrayed
and ten disks record incidents of war between Tula-Toltec con-
querors and the Yucatecan Maya.

The undecorated gold disks, when thrown in the Cenote, were
crumpled like sheets of paper, but the decorated examples were
torn in small fragments, crumpled and jettisoned. Only one was

! Lothrop, 103742, part I, table X; 1950, table 11

[28]

complete (fig. 34). This treatment evidently was intended to
“kill” the people or gods shown on the disks. For the archzolo-
gist this is very unfortunate. It was not possible to recover all the
fragments and, owing to crumpling, the designs can be seen only
with the greatest of difficulty. Although experiments have been
made by jewelers, it has proved impossible to remove the innum-
erable creases without destroying the quality of line of the in-
tricate patterns. As a result they cannot be illustrated adequately

OBJECTS OF SHEET GOLD FROM THE CENOTE OF SACRIFICFE
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Fii. g Metal disks, a, gilded copper; b, gold. Scale, ca. 7.

by photographs (fig. 10) and it is only possible to reproduce the
designs at all as a result of the extreme patience and skill of the
artists who have laboriously drawn them. Nor are they suitable
for exhibition, as the designs can be discerned only when they
are tilted in the hands and viewed at various angles.

To bring out the difficulty of interpreting these mutilated speci-
mens in figure 29 we have grouped three drawings of the same
fragment by different artists. It will be observed that, although
the essential nature of the scene is unchanged, there 1s great
variety in depicting expressions and in the rendering of details.

The gold disks contain 2 to g per cent silver but no copper
(table XVIII). As can be seen from the analyses in tables T11 and
VII, this definitely does not correspond to any recorded Mexican
ore. We have no hgures [or sheet metal in southern Veraguas or
Costa Rica because authenticated specimens are rare. In the
Province of Coclé, however, there is a lot of sheet gold,* most
of it containing a little silver and also a small amount of copper.
Some specimens, like those from the Cenote, contain no copper
but they are not disks of Cenote shapes. The most probable con-
clusion at present is that all Cenote gold disks came from the
archzologically unknown north coast of Veraguas, where Co-
lumbus saw many disks of gold on his last voyage.

* Lothrop, 1987—42. part I, tables XIII, XIV, XXII.

It has been suggested that Cenote gold disks were hammered
to shape locally from imported castings or ingots. To the writer
this is extremely improbable because the cast gold specimens
(tables XXXI-XXXIV) show very varied metallic content which
is not apparent to the eye owing to mise en couleur gilding. How
could a Maya Indian select pieces without copper and little sil
ver, suitable for hammering?

In the case of the decorated gold disks, whoever manufactured
them also made the holes for suspension but not the designs. In
many disks, such as appear in figures 2g—44, the holes are so placed
that they interrupt the flow of the decoration, thus indicating two
independent stages in manufacture.

We do not know how the gold disks were worn. They are the
right size for the Toltec “back shields” which are discussed on
page 40, but back shields as depicted in bas-reliels normally have
four holes and the gold disks only have two. It therelore seems
probable that they were suspended from a cord worn arouncd
the neck. As they are thin and fragile, they may have been backed
with some stronger material which was discarded when the gold
was crumpled and cast in the Cenote. A tin disk (fig. 62, a) was
backed with wood.
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Fic. 10. Gold disks, showing present condition. a, disk O; b, disk B; ¢, disk D; d, disk A; ¢, disk F; f, disk N; g, disk G; &, disk I;
i, disk [: j, disk E; k, disk L; I, disk H; m, disk C. Scale, ca. 1.

OBJECTS OF SHEET GOLD FROM THE CENOTE OF SACRIFICE 1
TABLE XIX: LOCATION AND NUMBER OF BAS-RELIEF HUMAN FIGURES IN TULATOLTEC S5TYLE AT CHICHEN ITZA

(Caryatid figures are not included)

Door BavLus-

; ToraL Ir-
EmrFice Jamns TRADES CoLumns Waris ALTARS LUSTRATED REFERENCE
Caracol 12 12 Ruppert, 1935, figs. 168, |E.i-q.
Ligers — top rooms {1} 10 Maudslay, 111, pls, 27, 35;33; Seler, 1go8,
taf. XVIII, XIX |
bottom room ; 8 L E g Maudslay, I, pls. g43-51; Seler, 1908,
- abb. 100-106 d ’
Castillo 12 ; 8 6 Scler, 1go8, abb. 45-49, taf. XX; Totten,
. ) pl. XXXVI; Charnay, 1887, pp. s45-47
{..h:sf'mm}l i 24 40 .‘nl.](:..'»[.. pls. 6, 7, 28, -5{:—15.Ju;|{il i
M. Colonnade 52(7) ] Carnegie Inst,, }'crn1 fi;_l.;’.l.llfl zfi, p. 268;
Ny v Proskouriakoff, 1946, 25
Warrions i 8o () B0 M.CM., pls. 4152, 55-80: Toten, pls.
= 114 LVIIL L, LIX
N.W. Colonnade 1 216 g2 248 MLC.ML, pls. Gl-12q
N.E. Colonnade : h 1fi {# 16 E. B. Ricketson
Maudslay —
. .Htru{'turc 25 B(#) 16 4 Scler, 1go8, taf. XXIII-1V
Fables 6 16 (5] Maudslay, 111, pls. 61, 6z Totten, pl.
XXXV XL; Holmes, 18g5-97. pl. XVI
Ball Court
— platform ] e i 18 Erosa Peniche, 1946, p. 24; Palacios. 1937,
fig. 411
— N. Temple ] fi 4(7) 45+ 45 Erosa Peniche, 1946, p. 24
— 5. Temple # 4 24 e : i oAl
Mercado fi 2 20 28 Ruppert, 1943, pls. 8, 12, 19, 20, 22, g
Proskouriakoff, 1946, 26
Tzompantli Annex : 16 2 Seler, 1gof, taf. XXVIII; Proskouriakolf,
146, 24
Xioloc Cenote 12(7) 7 B 2 Carnegie Inst., Year Book 34, pp. 249, 26y
it
Temple of Wall 3
Panels S - 28 26 Ruppert, 1931, pls. 10, c; 11; p. 129
Monjas Ball Court (A Carnegie Inst., Year Book g2, p. B6
Torars T 1z 472 E E} 8y

MAYA-TOLTEC WAR SCENES ON GOLD DISKS

Many of the buildings at Chichen Itza are adorned with fres-
coes or painted basreliefs. The former often illustrate wars
between the Maya and the invading Tula-Toltec. Ten of the gold
disks pressed in relief also represent incidents of battles between
these two groups. The bas-reliefs show warriors of both nations in
full regalia, sometimes as individuals on door jambs or the sides of
square columns, sometimes in large groups on flat wall surfaces.

Dr. A. M. Tozzer? has pointed out that in these painted and
sculptured scenes there is remarkable unity in symbolism and in
the details of dress which distinguish Maya and Toltec. In most
cases, the weapons, accouterments and ornaments of the two na-
tionalities are clearly differentiated and some of the individuals are
even denoted by name, This is also true of the disks except that
Toltec warriors sometimes are represented as wearing the finery of
their defeated foes.

The wall paintings are often executed with great vigor, and in-
dividual warriors are seen in violent action. but the reliefs show
personages who are stationary or walking in stately ceremonial.
The gold disks exhibit actual incidents of battle or stationary but
dramatic moments such as the questioning of prisoners. In the
expression of emotion the disks are fully equal to the frescoes.

Altogether about nine hundred human hgures in Tula-Toltec
style are carved on the walls of Chichen lwza, of which over two
hundred have not been published. Many of the illustrations are
inadequate because either drawings or thoroughly retouched
photographs are necessary to show the low relief. We list in
table XIX the distribution of 880 carved figures we have seen,
either in illustrations, in casts or in the original. This count is
doubtless far from complete.

* Togzer, 1930, See also Thompson, 1g945: Wray, 1945 Morley, 1946, Hg. 57.

These sculptured and painted scenes must have been the
work of many artists over a considerable period of time. As one
would expect, there are obvious variations in style which no
doubt can and should be interpreted in terms of individual artists
and historical sequence. In the case of frescoes, it is known that
the Maya often replastered their walls and repainted them. Fres-
coes therefore may or may not be contemporaneous with the build-
ings that house them.

Bas-reliefs, on the contrary, are an integral part of the architec-
ture and, unless re-used in later buildings, must be contempor-
aneous with the edifices that contain them. In dating them, there-
fore, we can depend on both stylistic and architectural criteria.
The architectural sequence at Chichen Itza doubtless can be deter-
mined with great exactness owing to the practice of enlarging
and adding to already standing buildings. At the moment, how-
ever, no such study is available and only the grosser aspects of
architectural development have been determined.

The gold disks with battle scenes are closest in subject to some
of the frescoes but they differ considerably in style. Only one
stone carving at Chichen Itza parallels the disks in subject matter.
This is the circular stone altar illustrated in figure 38, which
depicts Maya warriors in the act of surrendering to a Toltec chief.
We shall discuss it later but may point out here that it was found
in the Caracol, generally regarded as the oldest edifice of the
Tula-Toltec period. Apart from this carving, the closest parallels
to the gold disks are the reliefs found in the lower chamber of the
Temple of the Tigers and in the great Temple of Kukulcan.

Before discussing the individual disks and what they picture,
we shall examine the group as a whole and point out its general

characteristics.
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Division of the Field of Decoration. The circular field to be
decorated is never treated as a unit. Typically it is split up into
four divisions, as shown in figure 11. Around the outer edge
there is a border design which serves as a frame for a smaller
round field. This is divided horizontally by subject matter into
three panels, sometimes separated by a horizontal line. The cen-
tral panel, about 10 centimeters (4 inches) high, carries the action
scene which gives major character to the disk. Above this, usually
there is a sky deity, who supervises but does not take active part
in what is going on below. In the bottom panel there are what we
may call Earth monsters — two-headed dragons, plumed serpents
or a conventionalized crocodile.

Division of a circular field of decoration into parallel bands is
a southern trait. It occurs in Costa Rican pottery and is common
in the Province of Coclé, Panama. It is found throughout the
Inca Empire and is recorded in the Amazon basin.*

ACTION
SCENE

EARTH
MONSTER

& \
D'?DEFE pATT'E-B

Fic. 11. Division of the field of decoration on battlescene gold disks.

Border Patterns. Border patterns on Cenote disks are about
2.4 centimeters (1 inch) wide. They may completely encircle the
disk or they may be broken up into four distinct elements. In
either case, they serve as a frame for the major motives in the cen-
ter of the disk. Four types may be noted, all purely Maya in con-
cept except that scrolls in figure 14, b, ¢, terminate in small hatched
lines which probably represent fur. This, we shall see, is a Toltec
characteristic. The four types include dragons, scrolls, star sym-
bols and glyphs.®

Figure 12, b, illustrates a dragon shown full face. The elements
consist of nose and nose crest, fangs, teeth, eyes and eye crests. This
group is flanked by highly conventionalized heads in profile. The
central concept and sometimes the entire design occur through-
out Yucatan in the so-called mask panels set in the walls of innum-
erable buildings dating from the Great period and later. The
closest stylistic parallels to the Cenote specimen, however, occur

‘and * Lothrop, 19%7-42, part 11, p. 15, g 14.

* Maudslay, 188g-1goz, vol. 1V, pls. 81, B8, o3,

" Maudslay, 188g-1ga2, vol. 1, pls. 85, ga.

"Waldeck, 1838, pl XVL. Also reproduced in Maudslay, 188g-1go2, vol. 1V, pl
86, The right-hand slab carries one of the few Great period Tlaloe heads known

in the distant city of Palenque. We call attention to examples in
the Temple of the Inscriptions, the Temple of the Foliated Cross
and the Temple of the Sun. In addition, a doorway in House E
of the Palace is adorned by a dragon with greatly extended heads
in profile.”

Fig. 12. Border patterns from gold disks, Actual size.,

Figure 12, ¢, shows a strongly conventionalized dragon in pro-
file. Altar O at Copan perhaps is the prototype.” A closer par-
allel, 11(1-.-.--::1r'er. existed on the broken slabs from the front of the
Temple of the Sun at Palenque ® and in the main panel in the
Temple of the Cross.

Figure 13 illustrates three serpentine scrolls, all from the same
plaque. In each case the scrolls frame a head with a long down-
turned nose. This type of head occurs in the glyph for tun
(360 days), as well as the compounds katun (20 x gfo— 7200
days) and baktun (400 x 360 — 144,000 days), the three glyphs
which follow the introducing glyph of the Initial Series or Long-
count Maya calendar. The nose is characteristic, also the semi-
circle on the head of h. The tongue is not characteristic of the
glyphs but it does occur — for instance on the early stele E and
P at Copan.’ This type of head evidently represents a bird, per-
haps a parrot, as may be seen in the rare full-figure glyphs such as
those on stela D at Copan.’® The use of tun glyphs as ornaments
without numerical significance occurs on the outer corners of the
sanctuary in the Temple of the Sun at Palenque.”

The scrolls have the typical serpentine curves of Maya art. The
profile head on the left side of figure 14, a, has a parallel in the
Temple of the Foliated Cross at Palenque, where the right-hand
figure of the main tablet stands on a similar face and scroll.** The
left-hand scroll of b and the right-hand scroll of ¢ terminate in a
series of hatched lines. The right-hand scroll in & ends in a water-
lily or lotus, as does the fragmentary scroll on the left margin in

figure 1.

to the writer,
* Maudslay, 1881902, vol, I, pls. jg, 80,
® Maundslay, 188g-1goe, vol. I, pl. 48,
1 Maudslay, 188g-1go2, vol. IV, pl. 85. Also Lothrop, igzg, pl. IV, 6 &
2 Maudslay, 188g-1goz, vol, TV, pl. K1,

of them has not been ascertained beyond question.
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Star symbols are frequently represented in Maya art of the Great

period and they also occur in the codices. They are found at such

representative ancient cities as Copan and Quirigua, Narajo, Yax-

chilan, Piedras Negras, Palenque and Chichen Itza. In spite of

the fact that these symbols are well known, the meaning of most

Fic. 1. Border patterns from gold disks. Actual size.

Star symbols from Cenote disks are shown in figure 14. The
device with hooded eyes seen in a and on the right side of b, it is
generally agreed, represents the planet Venus. This and the kin
sign representing the sun are the two commonest symbols and are
the only two identified with certainty. The latter is not found on
the gold disks in this series. In figure 14, ¢, there are two alter-
nating symbols shown with slight variations. The one with the
diagonal bar may be a much conventionalized serpent and per-
haps represents the planet Saturn.' The device with the diagonal
cross is very common. It occurs as a glyph; it is placed across the
eyes of the great monoliths at Quirigua; it appears in mouths and
it is worn on headdresses or as a gorget.” It is supposed to repre-
sent the sky or heavens as a whole.®

Glyphs, By TATIANA PROSKOURIAKOFF

It is doubtful that any of the hieroglyphs which are depicted
on the gold disks from the Cenote have calendrical meaning. They
are of little value, therefore, in dating the disks. Their chief in-
terest lies in the association of two glyphic styles with the represen-
tation of Maya and Toltec warriors in conflict, Both style variants
are apparently Maya. On the Toltec period sculptures at Chichen
Itza, the signs bear no resemblance to Maya glyphs and are pre-
sumably Mexican, although no serious effort has been made to
identify them with a specific system. The glyphs on the gold disks,
on the other hand, are clearly derived from Maya forms. One can
even recognize specific elements, such as Ahau, though their
meaning in the context is not certain.

One of the style variants presents the characters without any
cartouche and is clearly related to that of Classic Maya inscrip-
tions. The other encloses them in a rectangular form outlined
by a raised border. Bars and dots are used with both types of
glyph, sometimes perhaps as numerals, in other cases purely as

W Bowditch, 1g1o, p. 225, higs. 8, g,
" Maudslay, 188g-1goe, vol. 11, pls. 10, 20, 58, ¢
5 Spinden, 1918, p. g8. Seler, 1goi—og, figs, 185, a; 186, b,

ornament. The series of signs is never repetitive. Their arrange-
ment, however, suggests that their decorative function was at least
as important as their symbolic meaning. They are placed along
the border in groups centering on the perpendicular axes of the
design, except on disk K,'® where the groups are shifted to the
diagonals to make room for a headdress ornaments which projects
into the border (fig. 40).

On disk G (fig. 35) there were apparently sixteen glyphs ar-
ranged in groups of four. These groups are flanked by four dots
and a ridge, which in some cases looks like a bar, but which 1 be-
lieve is the edge of a slightly raised panel. In any case, the numeri-
cal elements seem to be purely ornamental. The signs themselves
are all heads, human or animal, without cartouches and without af-
fixes. They all face to the right, which is contrary to the usual
Maya practice, but this may be due to the fact that the artist
worked from the underside of the metal. If this is so, perhaps the
signs should be read also from right to left. The fact that there
are no affixes, however, indicates that they do not form phrases
or statements. If they are not merely decorative, they may repre-
sent a series of deities or mythological concepts. There are no
exact repetitions. Possibly the second glyph from the right in both
the left and lower panel are intended to be the same. There are,
however, minor differences. The first glyph of the left panel is
the head of a fish, which Thompson believes to have the general
connotation of counting in Maya inscriptions.!” It may equal-
ly well in this case refer directly to the subject of the central scene,
which is a battle on water. The last glyph of this group, a death’s
head, also seems pertinent to the subject. While none of the signs
can be given specific meaning, their variety and the minute execu-
tion of detail indicates that the artist meant them to be recognized
as individual symbols and that he was thoroughly familiar with the
conventions of Classic Maya epigraphy.

Fig. 14. Border patterns [rom gold disks. Scale, ca. 3/,

On disk I (fig. 36) again only heads are represented, without
affixes, and all facing to the right. Each head is enclosed in a rec-
tangular cartouche. This is very rare in Maya inscriptions, but
seems to be an intrusive rather than an aberrant form. It is used
on two glyphs on stela 4 at Ucanal, which marks the end of the
first katun in cycle 10. Both glyphs have coeficients, though their
meaning is unknown. The two glyphs at the top of stela 3 at Sei-
bal also have rectangular cartouches. Their coefficients, seven and

* See p. Go.
¥ Thompson, 194
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15. Sky deities from batle disks. Actual size.
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five, have suggested that they represent sequent katuns, but the
signs are not Ahaus and resemble the sign for the Mexican day
Cipactli more than they do Maya forms. The style of the monu-
ment itself has features foreign to the Classic Maya style, and it is
therefore likely that the rectangular cartouche is also a foreign
trait. Unfortunately, there is no data on its distribution outside
the Maya area. It is certainly not Zapotec or Aztec and it is not
known to occur at Tula. There is a rectangular glyph with a
coefficient of 4 on stela 4 at Cerro de Las Mesas, but very little is
known about the style which this monument represents. The stylis-
tic implications of the use of the rectangular cartouche remain
vague. Nevertheless, it seems likely that its introduction into
Yucatan was approximately simultaneous with its appearance at
Ucanal early in cycle 10.

On disk ] (fig. 37) this type of glyph is used in combination with
others of the normal Maya type. There are coefficients, but their
arrangement is somewhat ambiguous. The four dots and bar on
each side of the glyph panel are obviously mere decoration. In
addition there are two groups of four dots placed behind the
glyphs, although the glyphs themselves face normally to the left.
Such peculiarities of arrangement, together with the fact that there
are always four dots in each group, raise the suspicion that they
are not true numbers. The rest of the inscription, unlike those of
disks G and I, is composed in a way that does suggest a meaning-
ful structure. Affixes are used and the groups are unequal. The
signs, however, are of unknown meaning with the exception of
the element Ahau which occurs twice: once with a superfix and
a prefix or coefficient composed of four crescents, and once with a
clear coefficient of g. The constant repetition of four dots
and a bar, however, makes even this number doubtful. Moreover,
there is no clear indication that the element Ahau represents a
day and, in view of the common use of day names as personal names
in Yucatan, it is even possible that an individual rather than a
date is referred to.

The glyphs on disk K (hg. 40) are poorly preserved. They also
have affixes and seem to be of the same type as those on disk |. In
addition there are three fragments of beautifully executed glyphs
of the rectangular type, but with rounded corners. They repre-
sent heads facing to the right as do the glyphs of disk I.

Some of the disks which do not have glyphic borders include
in their central design elements which may have glyphic signifi-

cance. A highly conventional serpent head occurs on disks B and C

(figs. 30, 31). This, however, does not have the usual structure of
a Maya glyph and may be a mere space filler. A more glyph-like
element is near the right shoulder of the left igure on disk B.
This element may refer to the name of the individual portrayed.
The double column of signs on disk A (fig. 2q) recalls the arrange-
ment of Classic Maya inscriptions and perhaps is meant to repre-
sent one in the abstract. The elements are of different sizes and
shapes, however, and show no details that can be made out.

An examination of the glyphic signs used on the Cenote disks
leads to the conclusion that the artists who designed them were
familiar with Maya calligraphy and knew at least two glyphic styles,
one of which was influenced by some exotic, possibly non-Maya
style. If the artists were Toltec, they did not bring with them a
knowledge of their native writing but learned the symbolism of
the Maya. In any case, it is almost certain that the designs were
made in Yucatan and were not imported from another area.
Whether the glyphs were intended to be read is doubtful, but it
seems likely that the artists understood at least their general con-

s Maudslay, 18Bg-1goz, vol. I, pls. g4, 87; 45. 46; 500 77-820 1
* Morley, 1g920.
® Maudslay, 188g-1goz, vol. IV, pl. 47.
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notation and structure. The source and the date of the foreign
factor represented by the use of the rectangular cartouche is not
known. It does not seem to be directly related to the Toltec
immigration and may be part of a general influx of foreign ideas
reflected at Ucanal and Seibal early in cycle 10, when the Classic
tradition was already undergoing the process of disintegration.

Sky Deities. Sky deities appear in figure 15. There always is
a serpentine element and sometimes nothing else (b.e). Usually,
however, there is a human figure, either enmeshed in serpent coils
(&, ¢, d, f) or issuing from a snake’s mouth (g). The function of
these figures apparently is to preside over or perhaps to direct the
action depicted below.

In figure n5, a, the serpent element is a confusion of coils which
apparently represent two heads as there are teeth on both sides.
The man is definitely Toltec as he wears an eagle mask and car-
ries a Toltec spear thrower. The long nose rod, belt, cuffs and
anklets, however, are definitely of Mayan style.

In figure 15, d, a realistically rendered snake’s body sprouts from
the human body, but human head, arms and legs are shown. Be-
low are two stylized serpent heads. The breast plate, representing
a conventionalized bird, is a typical Toltec ornament. It is found,
however, on only three of thirty-one Toltec igures represented on
gold disks. Figure 15, ¢, is a fragment probably similar in type to d,
except that the serpent is a [eathered rattlesnake.

Figure 15, g, shows a Toltec warrior with typical hat, breast
ornament and throwing stick issuing from the mouth ol a snake.
The snake is rendered with unusual realism, the belly scales, back
markings and rattles being clearly indicated.

The only apparently Mayan deity among the Sky gods is shown
in figure 15, f. His identity is revealed by the flattened forehead,
elaborate headdress, bracelet, necklace and pendant. The spear
thrower he carries, however, is of Toltec type. The god is shown
leaning across a serpent body as if it were a window sill, and he
steadies himself by grasping a protuberance of the conventional-
ized serpent head. On the complete disk (fig. 31) the reason we
believe him to be Maya is explained, for he looks down solicitous-
ly on two unhappy Maya captives who are under interrogation by
a Toltec warrior,

A Sky deity as seen on the Cenote disks, consisting of a human
figure enlaced in serpent coils, is found in many parts of the Maya
area over a considerable period of time. Often but not always
the human figure portrays the Maize god. In all cases, the Sky
god is subordinate to the principal design. To cite some exam-
ples, such gods are seen at Copan on stelee B, D, H and N, and there
are beautiful instances over a doorway in Temple 22.' These
range in date from .15.0.0.0 to g.17.12.0.0 (731783 AD.) "™ and
may be much older than the Cenote disks. In the Palace at Palen-
que there is a splendid specimen over a doorway.** The most re-
cent examples are perhaps those on the outer corridor of the Tem-
ple of the Frescoes Temple 16) at Tulum * which dates from the
Jast period of construction at that city.** One of the architectural
features of this period at Tulum is the use of serpent columns,
also found at Chichen Itza during the Toltec period.

It has been suggested that what we call Sky deities on the
Cenote disks should be classified as “Diving gods.” We leel,
however, that there are two separate ideas. The Diving god is
definitely earthward bound with his feet over his head. Often,
notably at Tulum, he has wings and therefore may be compared
to our concept of an angel. The Sky deities here discussed, how-

# Ferndndez, 1941, fig. 56.
= Lothrop, 1924, p 172
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ever, are strictly celestial. They obviously are interested in mun-
dane affairs but show no tendency to descend to earth — with the
possible exception of figure 15, a. This god has wing and tail
feathers, his position suggests downward movement, and a count
of spears indicates he may have cast three and thus has joined
the battle,

Fic. 16. Earth monsters from bautle disks representing two-headed dragons.
Actual size.

Earth Monsters. What we call Earth monsters serve to frame
the bottom of the action panels (fig. 11). In all cases they con-
sist of static and symbolic designs, usually in the tradition of
Maya art at the end of the Great period. Sky deities, we have noted,
are interested in the action that takes place below them, even if
they do not participate in it. The Earth figures have no apparent
connection with what goes on above them although there may
be a link through some symbolism now lost to us. With one ex-
ception, all the disks in this series where the bottom is even partial-
ly preserved, depict Earth monsters. The subject usually is a two-
headed dragon but a crocodile and twin-plumed serpents also
:!.PIH'-'IT. A

Figure 16 illustrates a series of two-headed dragons from Ce-
note disks. In all cases the lower jaws of these highly convention-
alized figures have been omitted. The example in a has at the left
an upper jaw with teeth, below which is a bifurcated tongue. In
the center there is a large eye covered by a diagonal cross which we

® Maudslay, 18891902, vol. I, pl. g4,
“ Maler, 19og, pls. LXIX, LXX and LXXII, i. The dates are from Maorley, 138,

have suggested may symbolize the heavens. Above is an eve crest
and below are more teeth. At the right there is a large spiral

which represents another upper jaw, attached to which is the head

of a deity, perhaps God K. It seems probable that the right side

of a 1s a simplification of an art motive in which a long-nosed god
issues from a serpent’s jaw, portrayed more realistically, for in-
stance, at Copan.*

Figure 16, ¢ and d, shows two very similar designs. In each case
at the left there are human heads with bristling hair. They are
incorporated in an upper jaw, and face upwards. One of tlht_'m
is elaborately tattooed. These heads are attached to bodies with
arched tails, from which another upper jaw projects to the right.
Figure 16, e, is a modified version, the details of which are not
clear. The head at the left, however, is vertical rather than
horizontal.

A unifying feature of the designs in figure 16 is an element
suggesting an animal with a tail, placed on the top of all except e.
Just what this represents we cannot say. In the case of ¢, d and e,
the human heads are alike in that all have Roman noses,

wo-headed dragon from stela 10, Seibal, Guatemala. Length, .4
meters (55 inches). Aflter, Maler, 1go8.

While the Cenote two-headed dragons have many parallels in
the stone carving of the Great period, the closest link is with a
minor design on stela 10 at Seibal, illustrated in figure 17. This ex-
hibits the same general layout seen in figure 16, b—e. It has a Ro-
man-nose face at the left and the same central motive on top. The
resemblance is more striking when we recall that the motives in
figure 16 were pressed in gold and are reproduced at approximately
natural size, while the original of figure 17 was carved in relief in
stone and measures about 1.4 meters (55 inches) in length. The
date on stela 10 at Seibal is 10.1.0.0.0 (849 A.D.).

OF the other Earth monsters, figure 18, a, shows a crocodile
which lies on its back in disk C (fig. 31). We can give no exact
parallel to this creature in Mayan art but details, such as the eyes,
the leet, the anklets and the dorsal decoration, all link it to the
Great period. The twin-plumed serpents in figure 18, &, character-
ized by an attempt at naturalism in the treatment of the head and
body markings, must be regarded as of Toltec inspiration.

On a number of Maya stelae the principal personage stands
over a panel containing a dragon head, corresponding to the Earth
monsters on the Cenote disks. The idea is quite an old one. It
occurs on stela 2 at Yaxchilan which is dated g.9.0.0.0 (613 A.D.)
and also 1s found on stela 1 and 4 which both are dated g.16.0.0.0
(761 A.D.).** At Piedras Negras similar bands occur across the top
of stele 11, 14 and 25 which bear the dates g.15.0.0.0 (731 A.D.),
9-18.10.0.0 (800 A.D.) and g.8.15.0.0 (608 A.D.).2* Examples

= Maler, 1901, pls. XX, XXII.
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occur at Palenque on the main panels of the Temple of the Cross,
Temple of the Foliated Cross and Temple of the Inscriptions.®

Base panels with dragon heads are found at Naranjo on stele 2

and g1 which are dated g.14.1.9.9 (713 A.D.) and g.14.10.0.0 (721

A.DSE In addition, there are dragon panels at I',El.ih'igua on the
bases of stele H, |, F, D, E and A, which commemorate all the

hotun endings (periods of 1800 days) from g.a16.0.00 (751 AD.)
to 9.17.5.0.0 (775 A.D.).%

Fic. 18, Animals from battle disks. Actual size.

Enough has been said to show that the idea of an Earth monster
in the form of a dragon permeates Maya stone carving of the Great
period, although it is a constant leature only for a short time at
Quirigua. It does not occur in stone at the end of the period.

At Chichen Itza there are literally hundreds of figures carved in
low relief in Toltec style on door jambs and on the sides ol square
columns. Each individual often has a Sky deity above and an
Farth monster below him. These owe nothing to Maya art but,
in many cases, are closely linked with the carvings found at Tula
on the central Mexican plateau.®®

= Maudslay, 188g-1goz, vol. 1V, pls. 76, K1, 55-56.

# Maler, 1goB, pls, zo.
= Morley, 19354,

The designs we have so far discussed have been of religious or
symbolic significance. Except for deities wearing Toltec i.!].‘i'l_*._“'l‘liﬂ,
however, the art is Mayan both in subject matter and in execution.
Many parallels may be noted with stone carvings of the southern
Maya cities. We come now to scenes which are purely secular, with
the exception of a picture of human sacrifice. Even so, great
plumed serpents may tower in the background, serpent symbols
fill blank spaces in the design and Sky deities look down on the
acts of man,

Accouterments. A total of forty-eight individuals are repre-
sented on the ten gold disks portraying war scenes. Of these, six
teen are Maya, twenty-seven are Toltec and hve are Sky deities.
With two possible exceptions in figure 2o, ¢ and i, no women are
shown, but men and boys appear.

Headdress, Toltec headdresses are illustrated in figure 19. From
figure 1g, i and m, it appears that the Toltec cut their hair in a
short bang across the forehead and allowed it to grow long behind.
The simplest style of head ornament consists of attaching feathers
directly to the hair as in {. In m we have a complex headdress also
attached directly to the hair. It consists of a base shaped like an
inverted and truncated cone from which sprouts a ring of short
stiff feathers and a spray of long tail plumes of the quetzal bird.
All other Toltec head ornaments are hats, which surround the
head, or masks, which envelop it.

The characteristic Toltec hat is shaped like a short cylinder
(fig. 19, k). This basic form is modified by increasing the height
(fig. 19, ), by adding ear flaps (fig. 10, d, €), by expanding the ear
flaps to cover the back of the head (fig. 19, a, ¢), by the attachment
of feathers in various manners and by attaching what appears to he
a stuffed bird to the front of the hat (fig. 19, a—g). The bird, when
shown in color, is painted blue.

Feathers are of several distinct types. Quetzal feathers, often
exageerated in length, appear in great quantity and are easily
recognized. Sometimes small disks are attached to quetzal feathers
(fig. 19, n). Feathers of medium size which terminate in a sharp
point (fig. 19, g, i) presumably are eagle [eathers. In the fres-
coes, feathers of this shape are painted in white and terminate in
a black tip.* There are also feathers of medium size which ter-
minate in a rounded tip (fig. 19, b.d), and small sharply pointed
feathers (fig. 19, a, ). In one case (fig. 37) the tips of the feathers
have been trimmed square.

In the frescoes and bas-reliefs at Chichen Itza the hat part of
these Toltec headdresses is often painted blue. The surface may
be plain or divided into small squares which have been presumed
to represent turquoise mosaic. On the gold disks, however, |.I1Ic'
hats are adorned with rows of dots, or small circles, or both. This
must represent some kind of incrustation.

Another type of headdress, worn only by subordinates, appears
in figure 19, [ and 0. Unlike the commoner kind, this seems to be
made of some soft material, perhaps fur. In one instance (o) it can
be seen that there is a stiff inner frame running from ear to ear
across the forehead.

Masks, which are fairly common in the frescoes and bas-reliefs,
are rare in the gold disks. OfF the three examples, one is worn by
a Sky deity (fig. 15, a), one by a warrior (fig. 37) and the third by

# Thompson, 1946, pl. IV, Acosta, 1g941.
» Morris, Charlot and Morris, 1931, pl. 34, E
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Fic. 19. Tula-Toltec headdresses from battle scenes. Actual size,

the executioner at a human sacrifice (fig. 1). In each case the mask
represents an eagle.

It is obvious that these Toltec headdresses are the insignia of a
military organization but probably the forms were not as rigidly
standardized as our own are today and there was individual varia-
tion. It is clear, however, that the wearers of birds on the front of
their hats were chiefs. Not more than one of them appears on any
one disk. They hold the center of the stage and they have one or
more attendants who usually are slightly smaller in stature. They
are shown giving orders and performing feats of war.

" Tozer, 1930, p. 150.

We shall now consider the possibility that definite individuals
are represented on the disks. Tozzer  plausibly argues that the
people pictured in the lower chamber of the Tiger Temple are
individuals, pointing out that the men without name glyphs wear
the insignia of high command and doubtless were too well known
to need name glyphs. On the gold disks, the leaders with birds
on their hats, with two or three exceptions, have long beards (fig.
19, a—g). Apart from that, however, they differ in their dress and
ornaments. In the case of figure 19, f and n, we believe it possible
that the same man is represented because in each case he has a
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moustache and is shown as left-handed, as can be seen in figures
1 and 34. His costume naturally would vary, as in one instance
he is pictured in battle and in the other as ceremonially cutting
out a heart. All the heads in figure 1g conform to the same physical
type, marked by high foreheads and hooked noses,

Maya heads, illustrated in figure 2o, are characterized by flat-
tened foreheads and long pointed noses. The hair at times was

Fic. 20. Maya headdresses from battle disks. Actual size.

allowed to grow to the shoulders (¢, g). The normal headdress
consisted of a simple skull cap which often was secured by a strap
under the chin (f). This form was embellished by the addi-
tion of feathers (b) or by adding small ornaments, presumably
of jade (d).

Figure 2o, h, shows an elaborate turban to which the leg of a
bird and quetzal plumes are attached. Large turbans are repre-
sented on Great period stele and altars, notably at Copan, and
are still worn in certain Quiché and Zutugil villages in the high-
lands of Guatemala. Figure zo, a, illustrates an elaborate animal
headdress, the nature of which is not clear. Finally in j we have a
head simply covered with a cloth.

39

Fig, 21, Jade bar-pendant assembled from elements found in the Cenote of
Sacrifice. Length of bar, 6.2 centimeters {1414 inches).

Additional Maya headdresses appear in figure 23. Of these, e
15 rendered with unusual detail, showing clearly the woven design
ol the cap. The details of b, ¢ and h are not clear but all are elab-
orate affairs,

Nose Ornamenis. The usual Tula-Toltec nose ornament con-
sisted of buttons inserted in the wings of the nose. At times two
or even three of these were worn on each side (fig. 19, f, g). The
Maya adorned their noses by long rods inserted through the sep-
tum (hg. 2o). In four instances (hg. 19, a, ) Toltec warriors are
shown wearing this ornament. There is no standard color for
representing nose rods in frescoes at Chichen Itza, which probably
indicates that they were made of various materials. Figure 1q, m,
pictures a terraced nose pendant, a form seen in Mexican codices.

Ear Ornaments. The standard ear decoration is a disk with a
stem which was inserted in the ear (hg. 19, a). In many cases a tu-
bular bead was attached so that it projected from the center of the
disk (hg. 20, a, b, ¢, h). In one instance (fig. 19, {) a second disk
hangs below the one in the ear.

Breast Ornaments. We have already spoken of the Toltec bird-
shaped gorget which was an insignia of rank. Only three examples
of this occur on the gold disks (figs. 15, d, g; 19, €). Figure 19, d,
illustrates a semi-circular gorget with a face on it and a fringe of
danglers below. Figure 19, b, shows a similar piece with a rec-
tangular outline,

A number of Toltec warriors of high rank wear a sort of yoke on
their shoulders. This may be round (hgs. 15, a; 19, f} or rectangu-
lar (fig. 19, a, g) in outline. Yokes sometimes are seen on Chac-
mool statues,

Toltecs rarely wear head necklaces. When they do, the beads
may hang down the back (fig. 19, n). Great period Maya frescoes
at Bonampak and Uaxactun also show beads hanging down the
back but these appear to be choker collars with “pigtails” of beads
attached to them.

The Maya represented on the disks wear necklaces ol large
beads, presumably of jade like those found in the Cenote of Sacri-
fice. These may sustain a carved pendant as in figure 15, f. More
often, however, there is an elaborate compound bar-pendant
as in figures 2o, b and d. An example assembled from jade ele-
ments found in the Cenote of Sacrifice appears in hgure 21.
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The only direct suggestion that gold disks such as we describe
were worn as gorgets comes from figure 19, d, which shows a
decorated disk on the chest.

Clothing. The major Toltec warriors shown on the disks are
pictured in action. Hence they wear a breech clout and belt but
nothing else. Examples of this are shown in figures 15, 4, and 22,
a—c. Details are none too clear but it is possible to see that the belr
encircled the body two or three times and was tied in front.

Fig. 22. Tula-Toltec clothing on the battle disks, Actual size.

The less active spear bearers and attendants of the principal
Toltec warriors usually wore a sleeveless shirt or poncho which
covered the hips. Examples occur in figure 22, d, . In a few cases
(hg. 22, f, g) feather cloaks were worn, These were short like the
shirts or came down to mid-calf. The Maya wore short shirts
and breech clouts (figs. 2o, b, d, g, 1 and 23 ). The shirts usually
were adorned with disks, possibly of jade or gold.

Back Shields. In the frescoes and basreliefs of Chichen Itza
and the statues from Tula, almost all Toltec warriors are shown
wearing a “back shield” or "dorsal mirror” on their rumps. These
are disks about the size of those we are discussing, which were at
tached to the body by one or two cords, placed high enough so
that the wearer could sit down. The only Toltec back shields
represented in gold appeéar on the four boys shown in figure 1.
I'his follows the usual convention of showing only half the shield.
a crude attempt at perspective.

Maya back ornaments, illustrated in figure 23, are elaborate
aftairs which run from the neck to the hips and are adorned with
feathers. There are several types, none of which is shown in enough
detail to permit a good description. One type, seen in figure 23,
a, d, g, h, looks like a curved board in which a series of holes had
been cut. The feathers apparently were inserted in the holes and
secured with wedges or gum. A second type is illustrated in higure
24, b, ¢, . The main part of these shields appears to be of basketry
or wickerwork. An example very much like our ¢ is represented in
the frescoes of the Temple of the Warriors,® The frame is the
color of straw; the design is black and the feathers are green.
Figure 23, f, apparently shows a double back shield which hangs
From the shoulders.

Arm Ornaments. Arm ornaments, illustrated in fig. 24, consist
of cuffs and sleeves or flexible shields. The cuff in b appears to be

" Morris, Charlot and Morris, 1951, pl 154, b
“Erosa Peniche. 1946, p. 24. Palacios, 19587, fg. 41. It is hoped that the Car-
negie Institution of Washington or the Mexican Government will publish adequate

of mosaic, possibly turquoise or jade set on wood. In the wall
paintings at Chichen Itza similar cuffs are rendered in blue or
green. The example in d is perhaps intended to represent ham
mered metal, a type well known in South America. Some of the
cuffs in frescoes are red, perhaps indicating copper.

The commonest type of cuff 1s seen in figure 24, a. This is worn
in units of one, two, three or four, sometimes bunched on the
forearm (hg. 34) and sometimes spaced out (fig. 19, n). The ma-
terial seems to be fur. In the wall paintings this type of cuff has
similar markings and is painted gray. We reproduce (fig. 25)
examples of an animal with the fur indicated by similar hatching
and color,

In passing we may remark that fur is a material better suited
for use in a temperate than a tropical climate. Fur does not
appear in Maya art except in connection with Tula-Toltecs, who
used it extensively: on arm and leg bands, on hats and on throw-
ing sticks. From this it may be argued that the Toltec developed
the use of this typical adornment in a cool climate and at a con-
siderable altitude presumably in the highlands of Mexico,

Examples of socalled sleeves appear in figure 24, ¢, e. They are
exceedingly common in the frescoes and bas-reliefs but these are
the only two specimens shown on gold disks. They usually are
worn on the left arm and it has been widely assumed that they
were made of cloth wadded with cotton and hardened in brine,
in short that they were a form of defensive armour substituted
for the conventional shield.

This interpretation probably is incorrect for several reasons.
\ majority of the specimens evidently were made of fur and in
frescoes were painted gray. They consist of four to eleven fur
bands running up the arm. Any stiffening of such a device, far
from being a protection, would put the arm out of action. Another
type consists of a single pelt covering the arm.

Another group, to which the specimens in figure 2.4, ¢, e, belong,
consists of an arm band, either of cloth or basketry, placed on the
upper arm. From this hang various objects in such fashion as to
reach to the knees or ankles and to leave the forearm [ree. In the
lower chamber of the Temple of the Tigers there are five exam-
ples of this type of sleeve. In two cases the hanging element con-
sists of a single large fur; one apparently is a textile; one is a bun
dle of ten braided ropes and one is an assemblage of thirteen rat-
tlesnakes. Clearly these and the specimen in figure 24 served an
ornamental rather than a useful function.

We may further state that it is clearly impossible for a warrior
to wear a stiffened protection on both arms and take active part
in battle. Yet the eighty-five human figures in six panels on the
inner walls of the Great Ball Court at Chichen Itza are thus
adorned.™ We should add that in bas-reliefs, sleeves are seen on
warriors carved individually on columns or door jambs or in cere-
monial processions on walls. They are not shown in battle scenes
in any media. Our examples in figure 24 come from disks repre-
senting the interrogation of prisoners — an occasion when an officer
might be expected to wear his full regalia.

Belts. Belts as a rule appear to be undecorated (fig, 22, a—c).
Figure 24, ¢, however, shows a Toltec example with three elements
each made of different material. Figure 15, a, illustrates a Sky deity
wearing an elaborate belt and cuffs. These perhaps are comparable
to the somewhat narrower bands of bird bones or gold tubes found
on the wrists of skeletons in Coclé. Although the deity in figure
15 @, must be regarded as Toltec, his belt and cuffs are of Maya
style, frequently seen on stela.® Maya belts on the gold disks also

illustrations of these and other figures which differ radically from those in the
Temple of the Tigers.
" Lothrop, 1937-42, part I, figs. 13042

Fic.

24.
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Fic. 23. Maya back ornaments from Tula-Toltec battle disks. Actual size.

Arm ornaments from battle disks. Actual size.

Fic.

25. Animal head showing Tula-Toltec method of tlx:EijF:|1g fur.
Temple of the Warriors, Chichen Itza. After MCM, pl. 165
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are .\i”IEﬂ{‘. An ex L'iJ'!iH]] to this, adorned with a band of feathers,
appears in figure 23, .

Leg Bands. Among the Toltec the hicher olhicials often wore
bands around the calf (fig. 26, b, ¢, ¢, {, o, {, /) and occasionally
around the ankle (fig. 26, b, ¢). In a few cases these were of fu
(hg. 25) but in general it is not possible 1o determine the ma.
terial. It is clear, however, that copper bells such as we illustrate
in this volume often were attached to the bands (fig. 26, ¢, 1k

some ol the Maya warriors have a different type of object tied
to each leg by a cord. In fgure 24, I, there is a bell on the right
leg and rectangular bundle with danglers on the other. In figure
2b, g, a rectangle and a circle are seen. The only Tolte example

occurs 1n hgure 26, ¢. We have found no sugegestion of this asym

long (414 fteet) which was propelled by a throwing stick. Several
examples of the latter were recovered from the Cenote of Sacrifice,
I'hese darts must have been [airly light in weight. They have small
triangular heads (hg. 27). Often there was a single feather which
was not split and attached to opposite sides of the shaft but was
tied complete against one side. This may be seen in figures 23, a
andl g2, I'he feather did not extend o the end of the shaft, evi
dently in order not to interfere with the throwing stick. In one
instance, figure 23, 4, a Maya, is shown with Toltec spears,
Inspection of the disks reveals that the number of javelins nor
mally carried was five. In the battle scenes, some of these may have
been discharged. For instance in figure 34 two spears have been

thrown, one 15 being thrown and two are in reserve. In ficures

Fic, 26, Leg bands and sandals.

metrical decoration in the local frescoes and bas-reliefs but it some-
tmes 15 seen on Peten stelw,

Sandals. Toltec sandals are essentially simple (fig. 26). They
||-II‘-ix| of a sole .!II|| A 'l|'l| |'|:|,'-; ¢ which |,r|'-.|'||\'|E ;l'!;r:|||1 ;'|:|:| the
foot. They were held in place by straps which encircled the ankle

and were tied in front. Oeccasionally there is decoration on the

heel (hg. 26, e, 1).

, Mava; others, Tula-Tolte Actual size

30 and 31 the chiel holds two spears and the attendant carries three.
In Maudslay's drawings of Toltec warriors in the lower chambe:
of the Tiger Temple, twenty-three warriors carry five darts, six
had four daris. The remaining five are shown with five butts and
[our points each.

Maya spears or pikes were intended for thrusting. Their blades
are large and leal-shaped, approximating the length of the hand

and about twice the size of Toltec blades. In one case on the gold

: 'IH' disks (hg. 28, g), a spear with latticeework on the shaft is seen.
> .-'. : Other l"\-.||”|3'|l."\ are known from the lower chamber of the Tem
i ; ' ple of the Tigers at Chichen Itza,™ Itzimté Sacluk, Naranjo and
& U /

Fic, 27 Spear points (rom the Cenote of Sacrihce. Actual size

Maya sandals (fig. 26, g, [} are relatively more « omplicated than
['oltec and carry ornaments on the ankles. Yet they are simple in
comparison with the ornate footgear seen in the Great period

sculptures farther sou

Weapons. Just as they differed in their dress and ornaments,
the Maya and Toltec had different ideas about their fighting equip

ment. The Toltec offensive Weapon was a speat about 1.7 meters

“ Follett, 1932, p. 483, Also Bonampak (Proskouriakofl, 1g50, fig. 68).

Fic. 8. Shields, spear and Spear throwers from battle disks. Actual size.

OBJECTS OF SHEET GOLD FROM THE CENOTE OF SACRIFICE

Fic. 209. Disk A. Actual size. (Drawings by Kisa Noguchi, William Baake and Helen Gleason.)
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Fic. go. Disk B, showing a Tula-Toltec warrior interrogating Maya captives. Actual size. See table XVIIL analvsis 1284,

Palenque. These cumbersome spears seem fitted to serve only as
symbols of authority. Figure g2, however, shows the right-hand
warrior on a gold disk carrying such a spear in actual is unsuc-
cesstul combat. Perhaps he is the Batab who served as hereditary
war chief but had little military importance.

The only three shields appearing on the disks are illustrated in
hgure 28, b, ¢, [. In each case they are round. One (b) is undec-
orated. Another (f), badly battered in the original specimen, car-
ries what may be a crude face. The third bears a widely distributed
motive, found at Chichen Itza on the frieze of the Jaguar Temple,
which persisted until Aztec times in Mexico. Several examples
are reproduced in Pedafiel's Indumentaria. No Maya shields
appear on the disks although examples are to be found at Chichen
Itza and the southern cities.

We have not attempted to make a study of Maya and Toltec
weapons as a whole, only of what appears on the disks. It is evi-

dent from historical sources that much has been omitted. Not rep:
resented are bows and arrows, slings, axes, clubs, broadswords
(macuahuitl) and fighting knives. Also body armor usually is
lacking, helmets are doubtful, and the Maya warriors carry no
shields. No weapons are shown for hand to hand combat. These
all are elements of war which might have been depicted, at least
according to sixteenth-century Spanish accounts of how and with
what the Maya fought.

DESCRIPTION OF DISKS

Disk A. This consists of about one-third of the original and
represents only two individuals (fig. 2g). On the left is an official
of high rank in full regalia. He is bearded. His head is adorned
with a typical Toltec feathered headdress with a bird on the front,
but the nose rod is of Maya rather than Toltec style. This war-
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Fic. g1. Disk €, showing a Tula-Toltee warrior interrogating Maya captives. Actual size. See table XV, analysis 1200,

rior wears an arm shield on his right arm and carries a decorated
staff in the left hand, suggesting that he is left-handed. He cannot,
however, be identified with the left-handed individuals in disks F
and H as they have moustaches but no beards, The arm shield
consists of a decorated textile or basketry band worn on the upper
arm to which three fur streamers are attached. The belt is un-
usually elaborate and is made of three different materials,

To the left of this personage is a C-shape ornament adorned with
feathers. This perhaps is a Moan bird. An ornament alnrust.
identical except that the lower end of the C terminates in a1h|r;1-
like head appears on a painted pottery jar from "r'a]lnr._}:. {.uE!u._'-
mala.* It dates from the end of the Great period. Stela F at Quiri-

= Cann, 1918, pl. 28, In Gordon and Mason, 1925, pl. AV, the vessel is assigned
to British Honduras. It is also illustrated in Cahill, 1933, cover.

gua, the carliest stela with a beard, is adorned at the base with
elements more comparable to the Yalloch specimen than‘m the
Cenote example® The date on this monument is g.16.10.0.0
{761 A.D.).* : o

The individual on the right can be identified as a Maya by
the pointed nose, retreating forehead and the Iwadtlln-ss. He wears
an anxious expression and presumably is a captive. .-'&l:_m-‘e his
head are six small glyphs which do not appear to be Maya in char-
acter. They perhaps indicate the occasion rather than a name.

Disk B. This disk represents the questioning of two bound pris-
oners (lig. 40). The chief personage is a bearded Toltec warrior
whose rank is indicated by a mosaic headdress with a bird on the

# Maudslay, 188g-1go2, vol. I, pl. g6.
* Morley, 19953, p. 68,
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front. There is an arm shield consisting of a band on the upper
arm from which hang two furs. The right wrist is adorned with
two bracelets of fur and there are bells on the left leg. Two nose
buttons are inserted in the wings of the nose. Two spears and a
spear thrower are carried in the hands.

Behind the chief stands an attendant who holds a spear thrower
and three spears, bringing the total number to the customary five.
He wears bells on the left leg, a mosaic bracelet on the right wrist,
a necklace and a nose rod of Maya rather than Toltec type. The
nature of the headdress and the facial decoration is not clear.

T'he two prisoners both have their arms bound behind their
backs by ropes above the elbows. This was the usual Maya method
for securing captives and doubtless caused great pain owing to
more or less complete stoppage of circulation of the blood.

Morley * has pointed out that captives are shown on stela at
seventeen Maya cities of the Great period and he lists nearly
a hundred examples. These he divides into four groups on the
basis of the position of the captive in relationshi p to the princi-
pal figure. The prisoner may be (1) behind, (2) a support of, (4)
beside or (4) in a panel below the principal figure. These positions
seem to be the result of local styles rather than chronological
changes, as a single position is dominant at all sites except Cobi
where two types are found. In disk B the captives are shown at
the same level as the Toltec chief who dominates the scene. This
is the most common arrangement in stone. It obviously is not of
chronological significance as the dates run from g.3.0.0.0 to
10.3.0.0.0 (495-88g A.D.).

Both prisoners, to judge by their expressions, are far from
happy. They wear typical Maya ornaments, including tubular
jade bars on their breasts and nose rods. The standing figure car-
ries a small human statue (?). Behind the knee of the seated cap-
tive there is an elaborate plumed back shield which presumably
has been ripped off him.

Under the back shield there is a dish containing a human head.
perhaps a grim testimonial of what is in store for the prisoners.
Tozzer ** comments on the archaological occurrence of skulls in
bowls. A comparable head and plate, carved in stone, was found
in Temple 11 at Copan."

The Sky deity on disk B is a curious assemblage of human head,
arms and legs combined with a realistic serpent body. Headdress
and gorget are typically Toltec. One arm holds an object which
may be interpreted as a rattle with sound scrolls issuing from it.
The other arm grasps a spear thrower. Below the face is a speech
scroll directed downwards towards the prisoners, which suggests
that the deity may be taking part in the interrogation,

The bottom of the disk is lacking, but scrolls at the right indi-
cate that it contained an Earth monster.

As background motives or space fillers four greatly convention-
alized serpents’ heads are shown. These vary in size and com-
plexity. Similar heads occur in stone carvings at Chichen Itza on
buildings of the Toltec period but they are also found on stele
of the Great period at such sites as Copan, Quirigua, Naranjo and
Seibal.** In addition to the serpent heads there is a glyph, perhaps
a name glyph, behind the head of the standing captive.

Looking at the composition as a whole, we may remark that,
although no action is suggested except perhaps in the upraised
arm of the Sky deity, the scene is tense and emotional. The stand-
ing figures lean forward towards each other to stress their earnesi-
ness. The seated figure recoils at what is being said. The threat-
ening attitude of the Sky deity dominates the entire picture.

™ Morley, 1988, table 2.

“ Tozzer, 1941, p. 145, note 684,
@ Maudslay, 188g-1goz, vol. T, pl. 7, ¢

Disk €. Another disk portraying the interrogation of captive
Mayas appears in figure 1. A Toltec warrior dominates the scene.
His body, leaning towards the prisoners to emphasize his words,
15 shown full face but the bearded head is in profile. A bird is
perched on his extended arm, which brandishes two spears. Rank
is indicated by the helmet with a bird on the front and by the rela-
tively great stature.

The spear bearer at the left evidently is a Toltec, as indicated
by his high forehead, shoulder yoke, nose button and the weapons
he carries, but his garments and ornaments are Maya. These in-
clude sandals, shirt, plumed back shield, bracelets and breast or-
naments. Presumably these are the spoils of war,

Unfortunately the disk is so broken that just what the captives
are doing is not clear. Both are definitely Maya, identified in one
case by the head type and in the other by the tall headdress.
Plumed back shields are shown on the ground beside each of them,
The seated figure is wriggling his toes in apparent embarrassment.
The standing captive holds a small figurine in the left hand.

The Sky deity is unusual in that all details except the spear
thrower are distinctly Maya, and because his function apparently
is to protect the captives rather than to encourage the Toltecs.
The deity is shown leaning across the body of a conventionalized
snake as if it were a window sill. With one hand he grasps a portion
of the snake's anatomy (tongue?) in order to steady himself. It
has already been pointed out (p. 35) that deities of this type are
found in Maya art of the Great period.

The Earth monster consists of an elaborate crocodile, placed
upside down so that the back follows the curve of the disk. The
head is represented in angled detail as is common in painted pot-
tery of southern Central America. The back is covered by triangu-
lar crests. Just why this feature, not particularly prominent in na-
ture, is greatly emphasized in aboriginal American art is not clear.
It does occur, however, on painted pottery or in metal, from the
State of Vera Cruz, Mexico, to the central coast of Peru. The single
leg seen in figure 31 wears an anklet. This form is found at Yax-
chilan on a lintel in Structure 2o.4

The border decoration of disk C consists of four dragon heads
minus the lower jaws. These are shown full face and are similar
to the so-called mask panels commonly found on the facades of
Maya buildings. It is also possible to interpret each panel as two
profile heads set back to back.

Disks B and C both portray identical subjects: a Toltec chief
with his attendant questioning two Maya captives. This raises
the question of whether two different artists had been commis-
sioned or ordered to commemorate the same incident in the life
of a single chief. There are obvious differences in style and de-
tails but there also are parallels which indicate an affirmative an-
swer. These may be listed as follows,

1) The principal insignia of the Toltec chief is his headdress,
which is identical on both disks. It consists of a cylindrical band
with a bird in front and a domed top to which three feathers are
attached.

2) The ear ornaments are the same.

3) The twin bracelets of fur are the same. The bird on the arm
in disk C may be a decorative element corresponding to the band
and furs in disk B, a so-called arm shield.

4) In each case bells are worn on the call.

5) In each case one Maya is standing and the other is seated.

6) In each case the standing Maya holds a doll or figurine by
the hair.

“ Maudslay, 188g-1g0g, vol. 1, pl. 24, /- Spinden, g1y, figs. 35-98, 42.
“ Maudslay, 188g-1goz, vol. 11, pl. Bz,
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Fic. 32. Disk I, showing a Tula-Toltec chief casting a spear at two Mayva warriors who endeavor to escape. Actual size, See table XVILI, analysis 1288,

7) In each case the Maya have been deprived of back shields.

8) The seated Maya has similar leg ornaments in both disks.

g) The Toltec attendant in disk C apparently wears the bar-
pendant and back shield belonging to the seated Maya in disk B.

10) The small conventionalized serpent heads used as space
fillers on both disks are very similar. They occur on no other disks.

11) The decoration on the back of the Earth monster in disk C
1:m'1'éspmnd5 to part of the glyph on the left side of disk B.

In spite of these parallels, however, it should be noted that the
Sky deities, Earth monsters and border ornaments are totally
unlike.

Disk D. This disk, illustrated in figure g2, depicts a Toltec
chief casting a spear at two retreating Maya warriors. The Toltec
wears a beard which falls to his waist. His rank is indicated by a

mosaic helmet with a bird on the front. In his left hand he car-
ries two additional spears. Accompanying him is a realistically
rendered rattlesnake.

The chief's attendant is clad in a feather tunic with long plumes
hanging down the back. He carries a spear thrower but no spears.

Both the Maya wear elaborate plumed headdresses. The left-
hand example represents some kind of an animal. The other con-
sists of plumes attached to a basketry base, such as is shown in
greater detail in figure 23, ¢. One warrior carries a spear with a
latticed shaft. This feature appears on Toltec basreliefs at Chi-
chen Itza and also on Maya stela of the Great period. The second
warrior is unarmed but wears a back shield. He looks backward
in an apprehensive manner and raises his hand to ward off the
coming attack.
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Fic, g3. Disk E, showing a battle scene. Actual sive, (The right side of the border is restored.) See table XVIIL analysis 1291,

The usual Sky deity has been replaced by a greatly convention-
alized serpent which we shall not attempt to analyze. The Earth
monster is of the usual type. Border decoration consists of sym-
bols of the planet Venus.

Although disk D is unusually well preserved, it does not rank
high in artistic merit. It will be noted that the sky and earth
elements are not symmetrically placed, with the result that the
central panel is awkwardly shaped. We may also point out tha
the feet of the Maya and Toltec are not in the same plane, which

perhaps denotes that they are not moving in the same direction.
The great fault, however, lies in the stiffness of pose which denies
vigor to a scene of action.

Disk E. Only about half of this disk was recovered as shown in
figure g3. The principal personality is a bearded Toltec warrior
of high rank, pictured in the act of casting a spear from his throw-
ing stick. He wears sandals, anklets, calf bands with bells, an elab-
orate breech clout, a huge gorget depicting a face with danglers
on the sides and a quadruple bracelet of fur. On his head is a
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Fic, 34. Disk F, showing a wounded Maya warrior and a second who surrenders as a Tula-Toltec chicf is about to cast a spear at him, Scale, g/10.

mosaic helmet with plumes behind and a bird in front. There are
two buttons in the wings of the nose. In the background are bodies
of huge snakes.

The spear bearer is clad in a tunic with plumes on the back.
His headdress is surmounted by an inverted cone of feathers with
long plumes issuing from the center. He wears ear disks and a
terraced nose ornament. There is a speech scroll in front of the
face.

The Maya opponents probably were two in number, one of
them being on the ground and one of them standing as in figure
31. This is suggested by the feathers in front of the feet of the
Toltec chiel, whose spear seems to be aimed at a second and higher
target. These feathers may be part of a back shield.

The Sky deity evidently involved a human being and a plumed
rattlesnake, similar in concept to the example in figure go.

The usual Earth monster is replaced by a pair of serpents, real-
istically rendered except for tongues and tails. These are not rat-
tlesnakes and the markings suggest that they may be fer-de-lances.

The border pattern consists of Venus signs repeated four times.
These are the only Maya elements on the surviving portion of the
disk.

Disk F. This is the only disk in this series which had not been
torn in pieces. It had, however, been crumpled into a ball and
there are innumerable creases in the original which make it diffi-
cult to see the design.




50 METALS FROM THE CENOTE OF SACRIFICE

e e

o '5“5-»\%
L&

a

Fic. g5. Disk G, which represenis a naval battle. Diameter, 26.5 centimeters (1084 inches).

The principal personage is, as usual, a Toltec chieftain, but he
exhibits some novel features. He wears the conventional garments
and ornaments, including a helmet with a bird on the front to
denote his rank. He has a mustache but lacks the full beard nor-
mally seen on chiefs. He is ready to cast a spear and it will be noted
that he is left-handed. The artist, however, in order give a full
view of the face, has placed the spear over the right shoulder and
over the circular shield carried on the right arm.

The spear bearer is clad in a feather cape. He wears a fur cap
decorated with disks and plumes. He carries an extra spear
thrower and two spears. :

The Toltec chief is shown in the act of artacking two Maya,
both adorned with elaborate back shields and headdresses. One

of the Maya is seated on the ground and is endeavoring with one
hand to extract a spear which has been driven into his shoulder.
In the other hand he holds his own weapons. The face expresses
complete misery. The second Maya is standing and holds under
his right arm a spear reversed with the butt forward. This evi-
dently is an offer of surrender. We suspect that the spear in ques-
tion has already been thrown at him by the Toltec because it has
tabs on the base of the blade similar to those on the poised spear
and because it thus accounts for the five spears customarily carried.

The position usually’occupied by the Sky deity is filled on this
disk by a rattlesnake with a huge head and mouth. The Earth
monster is of conventional type. Of the border patterns, the top
and bottom pair consists of elaborate profile heads set back to
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back. The lateral panels contain single heads of the same type,
elongated and more stylized. All are of Maya Great period style.

Disk G. This is an unusual disk both in subject and in work-
manship. We feel certain that it could not have been manufac-
tured by the same individual who produced any of the other
specimens we illustrate. The subject, an attack by water, is unique
in metal although found in frescoes. The compaosition, with per-
spective indicated by placing more distant features at higher levels,
is characteristic of gold plaques and also is found on frescoes at
Chichen Itza. The whole scene is rendered in a smaller technique
and in finer detail then occurs on other examples. Furthermore,
the greater delicacy with which the Sky deity is depicted, as con-
trasted with the rest of the disk, raises a suspicion that two different
artists may have collaborated.

We may also note that arms, adommments and details of dress
are different from those seen on other specimens. There are only
a few Toltec characteristics: the spear throwers of the Sky deity
and the chief figure in the canoe, the eagle mask of the former
and the nose button of the latter. Perhaps then we should interpret
the scene as a conflict between two Maya groups, one of which
made use of Toltec paraphernalia to a slight extent and presum-
ably fought as Toltec allies. On the other hand, the peculiar per-
spective, as well as the method of showing water and the fish, are
characteristic of frescoes in the Temple of the Warriors which are
regarded as typically Tula-Toltec.

Disk G is also unusual although not unique in that it has no
Earth monster at the bottom. Instead, the central field is enlarged
by extending it to the border pattern. As a result, it contains
more subject matter than any other disk. In a circle only 2o centi-
meters (ca. 8 inches) in diameter there are twelve more or less
elaborately dressed individuals, a Sky deity, a two-headed dragon,
three ralts, a dug-out canoe, two swimmers and six hsh, as well as
spears, shields, paddles and the ripples of water.

The glyphs on the border of this disk are unusual in Maya
epigraphy as they face not to the left but to the right.** It might
be argued that this indicates that they were fashioned by some
ignorant craftsman who did not understand writing — were they
not obviously the work of a master. We think it more probable
that the artist, sculptor, featherworker or painter by trade, was
unused to working in gold, that he pressed out his inscription
from the reverse side of the disk in the manner he normally de-
picted glyphs, and then was surprised when they appeared back-
ward on the front.

Perspective, in this case, is of a type seen in Chichen Itza frescoes,
which do not employ either the linear or aerial perspective we
normally use. FEach object is pictured in the same scale and as
if viewed at eve level. Distance, however, is indicated in two ways:
by placing remote objects successively higher in the decorated field
and by partly obscuring the more distant by the nearer. The
former is a local development but the latter is common to all art
portraying more than a single plane.

As for composition, most disks, including disk G, have the decor-
ated area almost completely covered, in many cases by the use of
small elements especially introduced [or that purpose. The design
is cut, however, by a horizontal line along which the major action
takes place. This is true of disk G, but the rafts and swimmers
below are shown not parallel to the medial base line but diagonal
to it. This is the only case in relief at Chichen Itza, apparently,
where an attempt has been made to show not only planes of
varying distances but also motion in two distinct directions.

The Sky deity, the most elaborately adorned in the series, is
pictured against a background of immense scrolls which represent

“ For glyphs facing to the right at Copan, see Morley, 1947.
@ Maudslay, 188g-1g02, vol. I, pl. 9. a.
“* Codex Dresden, xxix, xxxvi, Ixv.

a two-headed dragon with wide-open jaws and protruding tongues.
These can be identified by the teeth, seen to the left of the deity's
head and to the right of the back plumes. A similar background is
shown on a carved slab found in the western court of the acropolis
at Copan.*® The deity is represented as running with outstretched
arms and right thigh raised. The pose is one of the most violent
represented and perhaps indicates that the god, if not descending
to earth, at least is in a hurry to get nearer the action depicted.

The deity wears an eagle mask with open jaws. In the nose
there is a nose rod. On the wrists are typical Maya cuffs. Beneath
each outstretched arm there is a semicircular ornament fringed
with long plumes which frame an unusually long and slender
body. The shoulder and chest are covered by a yoke fringed
with beads. The god holds in his left hand two spears. In the
right hand is a Toltec spear thrower, held as if it has been just
used. Ten spears are shown on the disk, five of which can be at-
tributed by customary count to the standing warrior in the canoe.
Did the god hurl the remaining three spears and thus join in the
battle?

This sky deity obviously is a Toltec protagonist but, apart from
his spears and spear thrower, shoulder yoke, mask and speech scroll,
he is shown in Classical Maya style. The semi-<circular panels
fringed with plumes under the arms contain conventionalized
serpent heads which lack the lower jaw. This motive is found on
the wings of the Maya deity known as the Moan bird, which will
be discussed later. Similar symbolism appears on other Tula-Tol-
tec sculpture and in metal at Chichen Itza (figs. 44. 54. 55). A
circle surrounding the eye is typical of Tula-Toltec portraits of
this divinity.

The principal characters, portrayed across the center of the disk,
are five men in a canoe attacking a Maya who is attempting to es-
cape on a raft. Pairs of Mayas are fleeing on two other small rafts
and also two individuals are swimming.

The canoe is just large enough to hold five people. There is a
distinct gunwale projecting outside the hull, At bow and stern
there are platforms with relatively little overhang. The shape of
the hull is obscured by water. Similar canoes with greater over-
hang appear in the Dresden Codex.*® Three frescoes in the Tem-
ple of the Warriors at Chichen Itza *" show seven canoes which
all have bow and stern raised to about double the height of the
freeboard amidships. There is an example of this type in the
Dresden Codex.*®* Two of the frescoes, however, can definitely be
identified as ocean scenes owing to the presence of sting rays. The
canoe on disk G then by inference is a type designed for inland
waters. We should point out that, although the canoe carries at
least two Toltecs, the crew may be Maya and the vessel itself pre-
sumably is of Maya workmanship, because a dugout is something
one cannot maufacture at a moment’s notice in the heat of battle.

The rafts are about half the length of the canoe and are large
enough to carry only one or two people. They appear to be made
of logs, to which greater buoyancy is given by gourds placed un-
derneath. Rafts supported by gourds were used in Peru.

The paddles used by the occupants of the canoe are shaped like
a modern oar. The end of the blade is square and the blade itself
tapers to the width of the shaft. The man in the most distant
raft holds a paddle of this type in one hand and a circular paddle
with a short handle in the other. The circular form also appears
on the other two rafts. These paddle types do not occur in the
frescoes at Chichen Itza or in the Dresden Codex. In the former,
ovate paddles are shown with a split handle attached to the
rounded end.* In the Codex, the blades are diamond shaped or
have rounded ends with either square or rounded shoulders.™

# Morris, Charlot and Morris, 1931, pls. 180, 146, 1509.
* Codex Dresden, xliii.

“ Morris, Charlot and Morris, 1931, pl. 150

™ Codex Diresden, xxix, xxxv, xlidi.
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The canoe is propelled by a crew of three paddlers, two in the
stern and one in the bow, They are dressed alike in ponchos
adorned with zigzag patterns and wear berets surmounted by short,
rounded feathers. The man in the bow carries a circular shield.

Amidships are two figures, one seated and one standing. The
former is largely concealed by a circular shield. He wears an
elaborate headdress with long plumes and has an ornament in the
shape of a head, perhaps a trophy, on his back. The standing figure
also wears a headdress with plumes and a head suspended on his
shoulders. He has a nose button, a necklace and some sort of
fringed gorget. He has cast two spears at a warrior fleeing on a raft
and is in the act of throwing a third. Additional spears have al-
ready struck a man on a raft and a swimmer. There is a spear
floating on the water and two others are held in the hand. None
of the spears have points or feathers such as customarily appear
on Toltec weapons but the spear thrower is of Toltec type.

The occupants of the canoe and the Sky deity are given dramatic
unity by the presence of speech scrolls. These are shaped like a
question mark, tipped forward horizontally. In the case of the
man in the bow this is embellished by a second scroll. Evidently
both the god and the men are saying the same thing to the fleeing
warrior, doubtless a demand to surrender.

This fleeting warrior is in a perilous position. The two spears
already cast at him were very near misses and another spear is
about to come. The pose, showing the body full-face, the left side
of the legs and right side of the head, is one not easily rendered in
low relief but it is adequately portrayed according to our conven-
tions of perspective. The anatomy is in proportion and there is a
good impression of flesh and muscle, Both arms are outstretched
to hold the paddles out of the water, perhaps as a sign of surrender.
At any rate, something is being said to the attackers in the canoe
as indicated by a speech scroll.

Maya artists seldom attempted to show the human figure in this
strained position but occasional examples occur over a wide area
and in various media. Comparable figures, rendering with various
degrees of success, may be noted in frescoes at Chichen Itza,®
Tzuli and Chacmultun,™ in the Maya Codices,™ in pottery from
Yucatan ™ and the Guatemalan highlands,™ in Great period
stone carving % and in the frescoes at Bonampak.®

Below the warrior and the raft we have described a portion
of the disk is missing, but part of two figures are preserved who
presumably occupied another raft, as they are shown with round
paddles in their hands. The left-hand figure has been struck in
the middle of the back by a spear and appears to be bending over
in pain, The other is holding up his paddle, perhaps to indicate
surrender.

A third raft with two occupants is shown at the bottom of the
disk. Both wear ponchos of what appears to be quilted cotton,
perhaps a form of body armour. The left-hand figure has a cap,
adorned by plumes, which seems to be of the same material. A
similar hat is worn by the single warrior on a raft and comparable
forms appear on the three paddlers in the canoe.

Behind each of the rafts with two passengers there is a swim-
mer, perhaps in the water because there was not room on board
for three. The upper figure, like one of the occupants of the adja-

cent raft, has been pierced by a spear. The other, together with the
crew of the raft, appears to be making a successful get-away. As for

5 Keleman, 1944, pl. 263, ¢

= Thompson, 1go4, pls. 1T, VILL

® Codex Dresden, xxvi, xliv, xlviii, Ixvi. Tro-Cortesianus, xciv.
" Spinden, 1913, fig. 185,

® Lothrop, 1936, pl. I, a; fig. 78, c

® Spinden, g1y, fig. G2

the method of swimming, each individual seems to be using his
arms in a different fashion. The right-hand figure may be doing a
breast stroke, The other clearly is using his arms alternately in a
crawl or “dog paddle.” The relaxed fingers of the left hand suggest
that it is out of water. The legs evidently are doing a scissors kick.

Little can be said regarding the six fish except that they are of
several varieties, presumably fresh water species. With a few ex-
ceptions with outstanding characteristics, such as sharks and rays,
Maya fish are too con ventionalized for identification.

Disk H. This disk, perhaps the most satisfactory of all in this
series if judged by European art standards, is also one of the most
dramatic and savage. It portrays the culmination of victory, the
extraction of the still-beating heart of an unfortunate prisoner
of war in order to offer it to the gods (fig. 1).

Human sacrifice, as we have shown elsewhere,™ was a wide-
spread if usually not a very frequent practice in the New World.
The two most common types were the heart-extraction rite here
depicted and the arrow sacrifice. Both existed in Peru and among
the Chibcha of Colombia but apparently not in the Isthmus and
southern Costa Rica. The Guetar of northern Costa Rica killed
people every moon but by what method is not known. The heart-
extraction ceremony is recorded among the Nicarao and Choro-
tega of Nicaragua and thence extended northward to central Mex-
ico. The arrow sacrifice was practised from central Mexico as far
north as the great plains in the United States.

Let us speculate for a moment on the origin and distribution
of human sacrifice. It is well known that human sacrifice reached
its peak among the Aztec a few decades before the Conquest, and
amazing numbers of victims were slaughtered on special occa-
sions such as the dedication of the great temple in Tenochtitlan.
It has been generally assumed that human sacrifice originated
among Nahua tribes on the Mexican plateau and was spread to
Yucatan and elsewhere by the Toltec. With the latter part of this
asumption we agree. The early Maya apparently rarely sacrificed
human beings, and there are only two fairly certain but not de-
finite representations of sacrifice in the Great period cities south
of Yucatan.® There is no suggestion of sacrifice in other early
art styles such as Archaic, Monte Alban I or Olmec. The Toltec
invasion of Yucatan is recorded in legend and confirmed by ar-
chxology, and it is an obvious mechanism for introducing this
custom into Yucatan.

The question of origins has not been answered, however. Ac-
cording to tradition, the first human sacrifice among the Toltec
took place in 1018 A.D., a slightly later date that we would like to
assign to disk H. Perhaps this statement refers only to the offering
of children to the God Tlaloc and not to human sacrifices as a
whole.

Without claiming a definite point of origin, it can be demon-
strated that human sacrifice existed over a large part of the coast
of Peru centuries before there is any suggestion of it in Mexico
or Central America. This was ascertained by the late Dr. Julio C.
Tello who pointed out that, although no direct representations
of sacrificial rites occur, the products of sacrifice appear in Nasca
pottery of the early period A and in Mochica (Early Chimu) pot-
tery. These manifestations consist of rows of severed human heads.
often with blood streaming from them, or of other severed parts
of the human body depicted on Nasca vessels.” In the Chimu area

™ Villagra Caleti, 1045.

* Lothrop, 1926, vol. I, pp. 64, 71-73, 8o, 82.

= At Naranjo, Guatemala. Sce Maler, 1901-0y, pl. 2o; Morley, 10946, pl. 28.

® Putnam, 1914, pls. 111, 7, ra; 1V, fo; ¥, 1, 2; VI, 6; VII, o; X, 2. Schmidt, 1920,
P 389, 4. In the Museum there is a Nasca jar which apparently represents a bloody
human heart,
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farther north it is not uncommon to find vessels of early date
modeled to represent severed hands, arms and legs, again suggest-
ing a sacrificial victim who has been butchered.® Severed heads,
limbs and torsos are carved in stone at Cerro Sechin in the Casma
Valley * where a skull rack like the Aztec tzompantli also is de-
picted. They date from the Chavin period.

We repeat that no point of origin has yet been established, only
the fact that human sacrifice took place in Peru many centuries
before it was recorded in Mexico.%* The probability of Peru as the
original center is increased, however, by a curious but definite
link on an early horizon between the two countries which may
be related to sacrifice. This consists of altering a human face by
plastic surgery to make it resemble a god. That this custom was
invented twice seems improbable. That the operation was con-
fined to the left half of the head in each region makes an indepen-
dent invention seem only remotely possible. Examples of this
cruel mutilation are known from Cupisnique in Peru (coastal
Chavin culture)™ and from Los Tuxtlas, Vera Cruz, and Tlatilco
in the Valley of Mexico.” The last example was associated with
Archaic and Olmec remains.

Regarding human sacrifice in Yucatan, very complete data have
been collected by Tozzer.®™ Although the early Maya may not
have practised it frequently, the sixteenth-century Maya often per-
formed the rite in many varied manners, and the Catholic Church
put an end to it only with great difficulty. The purpose, according
to Diego de Landa, usually was for the general good of the com-
munity: to secure rain, crops, etc.

The types of sacrifice reported in Yucatan included the classical
Mexican heart extraction pictured in disk H. Variants of this
comprise decapitation before heart extraction, heart extrac-
tion with the victim lashed on a frame and, after the Conquest,
heart extraction while or after the victim had been crucified. The
arrow sacrifice together with flaying also was practised. In addition,
victims were killed by hurling them from heights — into a cenote
or on a pile of rocks. In one case, a girl was lashed to a post and
beaten over the breasts with a thorny rod until she died. After the
victim was dead, the flesh might be eaten, the body might be buried
or it might be cast into a cenote. There is then a definite link
between the cenote and the sacrificial cults.

Regarding the sacrificial ceremony as practised in Yacatan, we
quote the account of Diego de Landa,* who in fact might have de-
scribed the scene on disk H.

“If the heart of the victim was to be taken out, they led him with
a great show and company of people into the court of the temple,
and having smeared him with blue and put on a coroza, they
brought him up to the round altar, which was the place of sacrifice,
and after the priest and his officials had anointed the stone with
a blue color, and by purilying the temple drove out the evil spirit,
the Chacs seized the poor victim, and placed him very quickly on
his back on that stone, and all four held him by the legs and arms,
so that they divided him in the middle. At this came the execu-
tioner, the Nacom, with a knife of stone, and struck him with
great skill and cruelty a blow between the ribs of his left side under
the nipple, and he at once plunged his hand in there and seized
the heart like a raging tiger and snatched it out alive and, having

placed it on a plate, he give it to the priest, who went very quickly
and anointed the faces of the idols with that fresh blood.”

“ Tello, 1938, pls. 254-50.

= Tello, 1948, pls. XVI-XVII, fig. 18,

® For comparative dates, see “The Maya and Their Neighbors,” table IX, pp. 488-
Bg. Also Kroeber, 1944, p. 114.

“ Larco Hovle, 194, figs. 212-14, also cover.

“ Covarrubias, 1943, p. 42.

® Tozzer, 1941, see especially footnotes 533, 535. 556, 541-44. 047

Landa also writes: ** “The Nacoms were two officers; the first
was perpetual and did not bring much honor with it, since it was
he that opened the breasts of the human victims whom they sac-
rificed. The second was a choice made of a captain for war and
for other feasts” Tozzer * adds, “According to the varied testi-
mony on the subject of idolatry, taken in 1562, we learn that the
priest, ah kin, who was always regarded with favor, sometimes per-
formed the actual sacrifice.” ™

The sumptuously adorned and resplendant figure who takes
out the heart on disk H does not tally with Landa’s picture of the
lowly Nacom. It seems more probable that he is the high priest
and that the illclad individual standing second from the right
actually is the Nacom, deprived of his office on the occasion com-
memorated by the disk. The possibility of this interpretation is
enhanced by the fact that a priest who rarely acted as executioner
would be far more likely to have the event recorded in gold
than a Nacom engaged in his normal trade.

The executioner is stripped for action and wears only a belt
and apron but he is richly adorned. On his calves are bells such as
we illustrate in figures 75-86. On the right arm are four widely
spaced bands of fur. Around his neck is a necklace. This hangs
over both chest and shoulders in typical Tula-Toltec fashion, also
seen on the figure at the extreme left. The head is encased in an
eagle mask, comparable to that worn by the Sky deity in Disk G
(fig. 35) but far more gorgeous. To the eagle head are attached a
row of beads, a set of small feathers and a row of immense quetzal
feathers which arch downward to the level of the hips. In the cen-
ter of this array is a cylinder topped with beads, from which sprouts
a second group of quetzal feathers. These are adorned by disks,
presumably of jade, the weight of which causes them to curve
more sharply than the other plumes.

The executioner holds in his left hand a large knife. Perhaps
he is left-handed; perhaps he opened the victim's breast with his
right hand, transferred the knife and, at the moment shown, is
tearing out the heart with his right hand.

The knife probably is of flint with a wooden handle. A knife
of this type, found in the Cenote, has been illustrated in several
publications.”™ The handle is carved to represent two intertwined
serpents. Several blades without handles were also recovered.
Tozzer,”™ quoting early documents, states that the sacrificial knife
was called u kab ku, “the arm of the god™" and that, when used, the
handle was wrapped in white cloth.

The victim is held by four Chacs. These were individuals se-
lected to help the priests in various ceremonies.”™ Landa repeatedly
states that old men were chosen for this service. On disk H, how-
ever, they are definitely young warriors, and, from their expres-
sions, they find their task nauseating. They all wear back shields of
Toltec type, the only examples seen on disks. Their hats indicate
minor military rank. One of them apparently has a broken
feather in his headdress, perhaps caused by the struggles of the
victim.

At the left stands the principal attendant of the executioner,
carrying his paraphernalia. They consist of five spears, spear
thrower and possibly his outer clothing, removed for his act
of violence.

At the extreme right is a figure in a long feather cloak reaching
to mid-calf. He wears a military headdress with long quetzal

= Tozrer, 1941, pp. 118=19.

 Tozeer, 1941, Pp. 112-15,

= Tozzer. 1941, p. 118, footnote 515,

™ Tozeer, 1941, P. 114

T Willard, 1926, p. 140; Morley, 1946, fig. 14
™ Togzer, 1941, footnotes 541, 543

7 See Tozzer, 1941, p. a1t
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Fic. 6. Disk I, which represents a discussion between three Tula-Toltec warriors of various ranks. Actual size.

plumes. In his hand is some object, possibly a cup to receive the
blood of the victim, for which purpose it seems small.

In front of this individual and behind two of the Chacs is the
figure which we suggested may be a Nacom whose job has been
taken over by a warrior-priest. Like the executioner he is
stripped for action and wears only a breech clout. His face is
tattooed and he wears his hair cut short except for one long lock.
No other head at Chichen Itza is like this, which implies that
this man had some special social or ceremonial function,

Lastly we come to the victim. He is naked except for a loin cloth.
He is held by the four Chacs over a hemispherical object placed
on what looks like a mat.™ The arched chest has been cut open
and the body appears to have relaxed in death.

Over the scene and the individuals described is a great rattle-
snake, in the open jaw of which appears a Sky deity. Rattles, belly

™ For a discussion of sacrificial stones, see Beyer, 1918,

scales and body markings are realistic but the head is conven-
tionalized. Scrolls outlining the body are decidedly Mexican in
character, found, for example, at Xochicalco, and they are rem-
iniscent of Totonac sculptures. The Sky deity is dressed in Toltec
regalia including hat, spear thrower, spears, fur bracelets and
breast ornament. The nature of the feather-like ornament beside
the right arm is not clear. Perhaps it was attached to the hat but
the disk is so broken that it is impossible to tell. From the way in
which this is shown the deity appears to be behind rather than
actually in the jaws of the snake.

Beneath the action panel is a delicately wrought double-headed
dragon, conventionalized to the point where only two upper jaws
are shown. At the left is a small upper jaw with three teeth. Be-
low these is a scroll, often found at the jaw angle of Maya serpents.
The rest of the design is a serpent head and upper jaw facing to
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the right. It is possible to distinguish four teeth, an eye covered
by the X-shaped symbol of the heavens, above which is an “eye
plate.” On the under side of the curling snout there is a small head
ol a long-nosed god.

This design is in the style of the Maya Great period to the last
detail. It represents the Maya conception of a conventionalized
serpent deity. In contrast the serpent in the sky is completely
Nahua in style. The pair, occurring together on the same disk,
are definite evidence that the two styles were in part contem-
poraneous.

Of the border patterns, three — top, bottom and right — are
very much alike. The long-nosed heads are Tun glyphs. The
scrolls, except for a touch of fur at the right, are completely in the
tradition of the Maya Great period. The incomplete ornament
at the left evidently was different as it terminates in a large flower,
perhaps a lily or lotus.

There are several comments to make on disk H. In the first
place, it emphasizes, as we have said, the mating of Maya religious
symbolism and art with foreign costumes, ornaments and ritual.

The technique of Miss Proskouriakoff’s drawing is not one often
used to reproduce Maya art although common in portraying the
art of Europe. Like anyone else drawing gold, she has found it
necessary to intensify the shadows to bring out the high lights.
She used her shadows to frame the central scene and emphasize
the act of sacrifice and, in so doing, has created an aerial illusion
of distance. This, however, was the intention of the original
artist, who carefully placed his figures for this purpose.

Although the Maya rarely portrayed individual characters, disk
H shows the reaction of individuals to drama by lines of stress in
the poses of the hgures comprising the scene. Thus emotion is
shown on the faces of the Chacs holding down the victim. The
Hanking attendants lean forward to watch. This contrasts with
the balanced stance, the muscular pose and the business-like face
of the executioner. We also find this emotional quality both in the
badly battered original as well as in a line drawing in ink by
another artist, which has not been published. It is something
rarely found in Maya art,

Disk I. The badly broken disk seen in figure 36 is unusual
in several ways. Unfortunately the missing portions are such that
there must be considerable speculation as to the nature ol the
scene. It is also unfortunate that this specimen originally was
in very low reliel and is the worst preserved of the entire group.
It evidently represents two Toltec warriors of high rank ques-
tioning or giving orders to a third. No Maya character appears
and, were it not for the border glyphs and the fragmentary Earth
monster, this disk could be classified as of unadulterated Tula-
Toltec workmanship.

The principal personage stands at the left. His insignia include
a headdress with the typical bird on the front. He also wears a
characteristic Toltec gorget shaped like a conventionalized bird.
The artist, unable to handle this in perspective, has placed it over
the right shoulder. The left hand grasps a bunch of spears, the
feathered butts of which appear in front of the feet. In the other
hand is a furred Toltec spear thrower, not extended forward, as
is usually the case, but held towards the rear. There is a speech
scroll.

On the right side of the disk is another Toltec warrior, of high
but lesser rank than the first. He wears a typical and elaborate
headdress which lacks a bird in front. This apparently was the
emblem of supreme command. The headdress is unusual in that

= Pefiafiel, 18g0, pls. 81, no. 13; 84, no. q.
" Maudslay. 188g-1903, vol. IV, pls. B8, 75 and B1.

it covers the shoulders. In front is some kind of a gorget. Clothes
consist of an apron in front and a breech clout, the ends of which
hang down behind. There are fur bands on calf and ankle. This
individual holds a bunch of spears and a fur-covered spear thrower
which apparently is held butt out, as is the case on the opposite
side of the disk.

In most scenes, the principal personage occupies the center
of the disk and is shown as larger than the other characters. Here,
however, the central figure clearly is a subordinate who appears
to be taking orders or receiving a reprimand, represented by
speech scrolls. He must be classified as Toltec on account of his
teatures, his weapons and his wristlet.

In the background, as in disk E, there are two intertwined
plumed rattlesnakes, their heads reared above the ranking warriors
as if they were guardian spirits, symbolical of Kukulcan. Just
how the central coils were arranged is not clear. The heads, rat-
tles and feathers, however, are depicted in characteristic Toltec
style.

Over the head of the central figure there is a bird head with
open beak. It is not possible to determine whether this was at-
tached as a headdress to the individual below or whether it was an
independent motive, replacing the Sky deity who typically occu-
pies this area.

Most of the bottom of the disk is missing but part of an Earth
monster survives. This is rendered in typical Maya Great period
style as exemplified in figure 16.

The glyphs are in four groups of three each. They are not
numerical and cannot be deciphered.

Disk J. This disk must be included among the war scenes be-
cause, although no weapons appear, both Maya and Tula-Toltec
personages are present. There is no sky deity but there is an
Earth monster at the bottom (fig. 37). The principal character
can be identified as Tula-Toltec by his high forehead, his head-
dress and his feather cloak (see figs. 1, 32 and g4). His sandals,
however, are definitely Maya. The partially preserved figure at
the left wears a typical Maya back shield and a Maya type of
headdress. The scene as a whole perhaps represents the ques-
tioning of a captive who bows in submission, although the Maya's
arms are not bound.

The Tula-Toltec headdress consists of a helmet representing
an eagle which frames the face, one of the three found on battle
disks. Attached to this base is a huge mass of feathers. Two long
rods project to the front and rear, each with a socket in which
bunches of feathers are set. They are weighted with small disks,
presumably of jade. The socket for feathers on a staff is an uncom-
mon but widely distributed device. We illustrate examples from
Panama (hg. 89, A, i) and Peru (fig. go). It was also known to
the Maya and Aztec.”™

The body of the Tula-Toltec warrior is partly covered by a
feather cloak which consists of a band, probably of cloth, across
the shoulders. Small disks are sewn on this and below is a line
of short feathers with long plumes below. Partially concealed by
the cloak is some kind of spiral arrangement, perhaps a Tula-
Toltec “arm shield” such as we have discussed (p. 4o0). It also
recalls the twisted garments seen at Palenque in the Temples of
the Sun, the Cross and the Foliated Cross.™ Hanging below the
cloak is a train, apparently of textile, which terminates in stiff
feathers. Similar trains are seen in Mixtec codices.™

It seems possible that all the garments are designed to carry
out the impersonation of an eagle, the cloak suggesting the wings

" Codex Nuttall, p. 22, top right center.
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and the train the tail. This is also true of the Sky deity on disk
G (fig. 35) who has wings attached to his arms and long plumes
forming a tail. Eagle impersonators appear in Mexican codices.™

What was shown in the middle of the disk 15 unknown but we
believe that it contained a third hgure, probably seated on the
ground, because there is a set of plumes in front of the legs of the
lNula-Toltec chiel.

The feathers seen on disk | are more complicated than on any
other in this series. There are (1) short stff feathers on the san
dals and (2) longer stiff feathers on the train. The Tula-Toltec
headdress and the Maya back shield apparently were adorned
with (3) flexible quetzal plumes. The feathers set in sockets on

™ Codex Nuttall, p. 11, top right.

Disk ], showing a Tula-Toltec and a Mava, both elaborately arraved. Actual size

the Tula-Toltec headdress and on the crown of the Maya head-
dress seem to be (4) quetzal plumes with a button at the tp, to
which a small feather has been added. In addition, (5) the long
plumes in front of the legs of the Tula-Toltec chief clearly ter-
minate in a button to each of which three small feathers are joined.
I'he small feathers (6) on the collar of the feather cape seem to
be of a different varietv as also mayv be those set in the beehive-
like Maya headdress (5). No doubt the ritualistic regalia of Mid-
dle America combined many kinds of brilliant plumage and
colors but it is unusual o be able to distinguish such variety n

sheet gold.
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Discussion. The series of disks we have described raises several
questions. In the first place, who decorated them? To this the an-
swer is Maya craftsmen working under the orders of Toltec con-
querors. Toltec arms, insignia, ornaments, clothing, gods and
the physical type are clearly portrayed, but all other details
border patterns, space fillers, Earth monsters, etc. — almost in
variably reflect Mava art of the Great period. In other words,
except when explicitly directed, the makers of the disks employed
their own habitual art forms.

How did one become a gold worker in Yucatan? We do not
use the word smith because there is no evidence that any Mava
ever cast metal, Presumably preliminary training was in painting
or the carving of stone or wood, Yet the style of the disks reflects
neither the free vigor of the local frescoes nor the stiffness of the
bas-reliefs. The answer perhaps is to be found in the statement
of Sahagiin (p. 17) that Aztec gold beaters had their designs
drawn for them on sheet metal of their own manufacture by the
featherworkers. The artistry and skill of Aztec featherworkers is
fabulous. We have no way of knowing how good a tenth-century
Mava was. [t seems passible, however, that, when the LM poTtation
of gold disks to Yucatan started, the local featherworkers were
asked to decorate them. This would account for the slicht diver-
gence in style between painters, sculptors and metalworkers.

What was the technique of manufacture? Inasmuch as many
undecorated disks were found in the Cenote of Sacrifice, it seems
probable that all examples were imported as plain disks. There
15 nothing to indicate that the Maya ever learned to hammer gold
into sheets. They were able, however, to press designs in sheet
metal and to cut it to the desired shape. Pressing a design is a
relatively easy process if the sheet is placed on some yielding sub
stance such as leather. We have no knowledge of Mava metalwork
ing tools.

What wars do the disks commemorate? There seem to be two
possibilities. One is the conguest of Chichen Itza by Hunac Ceel
with the aid of Mexican mercenaries in the katun 8 Ahau which
ended in 1204 A.D. This we reject because in the correlation we
follow the Initial Series date 15 10.1g.0.0.0, Afteen katuns after
the last-known Initial Series date. We do not believe it possible
that the scores of art links with the latter part of baktun g which
we have pointed out could have survived during the intervening
three hundred years. We may add that there is no evidence that
the Mexican troops of Hunac Ceel settled permanently in Chi
chen Itza. On the contrary, we know that it was re-occupied by
Itzas within forty years, clearly too short a space to account for
the many Toltec buildings.

A second possibility is that the disks commemorate the re-m
cupation of Chichen Itza and the arrival of Kukulcan in the
katun 4 Ahau ending in 987 A.D. or 10.8.0.0.0 in the long count.
The difficulty here is that we have no mention of wars at this time
except for the conguest of Iramal and Motul in the seventh tun
of katun 4 Ahau.

This dating, however, is more satisfactory from the Toltec angle.
I'he disks clearly show the symbolism of Quetzalcoat]l-Kukulcan,
and details of dress and ornaments correspond closely to the Tolter
art of Tula in the Mexican highlands. According to Mexican
tradition, Quetzalcoatl-Kukulcan left Tula for Yucatan in the
year g4 A.D.

There is only one direct link in subject matter, composition
and stvle between the Cenote battle disks and any of the bas
reliefs at Chichen Itza. This occurs on a circular stone “altar”

associated with a stela in a niche in the steps of a building known

® Ruppert, 1935, Ags. 171 and 172,

b I |
as the Caracol. The Caracol is a circular tower on a rectangular
platform mound. This type of building is associated with the
Quetzalcoatl-Kukulcan cult and the edifice combines Mava struc-
tural forms with Toltec [eatures such as serpent balustrades and
rool ornaments.

The stela and “altar” were not found in situ and two sugpested
reconstructions have bheen published by Ruppert.™ The altar is
a circular stone with a tenon which we believe was set in the wall
below the stela so that the carved surface faced upward. This as-
sociation of stela and altar, uncomplicated by architecture, is
typical of the Great period in many southern cities.

Fic. g8, Alar from the Caracol, Chichen ltza. Diameter, 7§ centimeters
(2834 ine hes). Afeer Ruppert. 1935

I'he carved surface, badly weathered, is divided horizontally
into two semi<circles. The upper panel (hg. 38) reveals on the
right a Toltec chiel with two attendants. Behind and above the
chief is a plumed serpent with a Sky deity issuing from the open
jaws. Tao the left are three Mayas, at least two of whom have placed
a hand on the opposite shoulder in token of surrender. Ihe
lower panel contains other Maya warriors, perhaps awaiung their
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Fic. 34 Sculptore d columns, Northeast Colonnade, Chichen ITtea, a—c, I\;}II'-.I'I ypes i

{ (north, west, east,

g, column 1 (east, north, south, west); fi—k, column 4

south), After E. B, Ricketson. (Drawn by Dr. Oliver G. Ricketson.) Note copper bells, mouth mask like gilded disk, spears, puttees, sorcerer

turn to submit. On the side of the circular stone there 1s a hiero
glyphic inscription. This Morley * dates as g.19.0.0.0 "which must
be questioned by at least two interrogation points.”

I'he date on the associated stela has been variously interpreted.
Morley ® believed it to be 10.0.15.0.0, 10.0.10.0.0 01 10.0.17.0.0.
I'hompson ** reads is as 10.2.17.0.0. Weitzal ¥ suggests 10.5.17
(or?) .00 Beyer,®™ however, picks 11.8.17.0.0. The concensus of
opinion is then that the date falls in the hrst three katuns of bak
tun 1o or the second half of the tenth century. This is roughly in
accord with our other evidence.

The Caracol, however, contained other dates, placed in decora-
tive F1;|||1-|-c on the walls of the upper story. Morley and 1 |||1||l:l
son agree that one of these reads 10.7.0.5.1 or g8 A.D., a date which

*= Morley, 1g935b, p. 282
Morley, 1985a.
Thompson, 1937.

falls in the katun 4 Ahau when tradition records that the Itza and
Kukulcan came o Chichen Itza.

I'he Toltec period at Chichen Itza lasted over two centu ies ac-
cording to native chronicles. The huge buildings and the filling
in of older buildings to serve as bases for new construction all
testify to a long occupation. Art styles change and it has been
recognized, for instance, that the Temple of the Warriors is later
than the second (or outer) [':-lrl]:lq- of kukulcan. In ﬁ|1i|t' of the
vast amount of work the Carnegie Institution of Washington and
the Mexican Government have accomplished at Chichen Itza,
however, only a gross architectural sequence has been established
and not even a preliminary attempt has been made to work out

the chronology of bas-reliefs and frescoes. The writer is obviously

Weitzal, 1945
™ Bever, 1937
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not equipped with data to fill this gap in our knowledge but the
following is tentatively sugoested.

In the case of public buildings we would expect the carvings
and frescoes to depict scenes of general interest or at least of
special concern to the ruling class. The disks, however, we presume
to have been private property. If so, it follows that the scenes
which they portray reflect feats of arms or moments of triumph
which their owners wished to perpetuate, It also seems [}]rul;_‘ﬂula_
that the Toltec, like ourselves, might record the exploits of a
long-dead George Washington or John Paul Jones in decorating
their public edifices. The disks, however, must have been manu
factured soon after the episodes they record and thus were made
during the lifetime of their owners. And we have shown that the
closest local stvlistic link is with the Caracol altar dating from
the beginning of the Tula-Toltec period.

In searching for a common element of design or equipment
which undergoes changes in the art of Chichen Itza, we examined

the number of spears carried by warriors with the results shown

FABLE XX: NUMBER OF SPEARS CARRIED BY
TULA-TOLTEC WARRIORS *

LocaTion MEDIUM NORMAL CICOASIONAL

Cenote of Sacrifice g 4, B
lemple of the Tigers, lower chamber E |

| |'||'|||||, of the Tigers, upper chamber frescoes 4 k]
Castillo, outer structure reliefs 4 ]
Chacmool temple Irescoes 3

](l’l:III:-.I'.IIEI. E. wing reliefs 3

N. W. Colonnade columns reliels B K
N. W. Colonnade dais reliels 7

l'emple of the Warriors columns reliefs 2 9
Ball Court, N. Temple relicks ]

N. E. Colonnade columns relicfs 1

* For references (o illustrations, sce Tahle X1X

in table XX. This indicates either that the number of spears
habitually carried underwent a change or that the artists’ concept
of a properly armed soldier became progressively less accurate.
At any rate, the above table produces a sequence which can be
discussed.

I'he validity of this sequence is enhanced by other elements
than spears. In general, it may be said that the details of dress and
equipment which have been described as typically Tula-Toltes
(pp. 37—44) tend to be replaced by Maya equivalents, and such
changes become more and more marked as one goes down the
list in table XX. This remark applies to headdresses, fur brace
lets, sorgets, clothing, leg ornaments, back shields, sandals, shields
and spears. The reliefs in the lower chamber of the | emple of
the Tigers correspond closely to the Cenote battle disks in these
details. On the other hand, none of the features listed appears in
lNula-Toltec style in the North Temple of the Ball Court, the six
huge sculptured panels in the Ball Court itselt or the Northeasi
Colonnade. These reliefs have little in common with the Cenote
disks and, were there not intermediate forms, might be classed
in a different stylistic group (fig. 39).

The facts which we have ascertained lead to the conclusion that
the battle disks from the Cenote of Sacrifice were made at the be
ginning of the Tula-Toltec period in Yucatan when the art of the
Maya Great period still flourished. In the chronological scheme
we follow. they date from the second half of the tenth century
AT
I

Lothrop, 1925,

Ig |
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OTHER DECORATED GOLD DISKS

The ten gold disks we have discussed were grouped together
because they commemorate incidents in a war between Tula-

lNoltec and Mayas. They are a unit in subject and are all approxi-
mately of the same size. In addition seven other gold disks were re
covered which are reasonably complete. One of these is of the same
size as the battle disks but contains no Toltec elements. The others
are smaller and, although not identical, evidently were manufac-
tured in pairs. From the evidence of style, it is possible to assign
this group to the same period as the battle disks and to the same
Maya-Toltec strain of art.

Altogether some sixty other small fragments of gold disks wer
found which cannot be linked with anything else and tell no par
itcular story in themselves. Not that each fragment represents a
separate specimen, but these isolated pieces indicate that a good
many gold disks were thrown in the Cenote of Sacrifice and they
sugeest that a good deal sull remains there,

Disk K. This plaque (fig. 40) doubtless once was a splendid
ornament but today it is in bad shape and the design can be dis
cerned only with the greatest difficulty. It represents a gorgeously
clad warrior with the body shown from the front and the head
in profile. This is a subject seen on Great period stele. Often the
warrior carries a square shield on one arm and an upright spear 1n
the hand. Stele 4 and 94 at Piedras Negras are examples, also
lintel 2.

The personage in the disk appears to hold a rectangular shield
in his out-stretched right arm. There is a somewhat similar rect
angular plaque in front of the thighs but it is not clear whether
this was attached to the belt or was held in the left hand. It 1s
possible that the figure is dancing with a shield in either hand,
which is sugzested by the widely spaced feet and an apparently
swaying ornament between the two shields. Dancing fgures are
found in the Peten, notably at Motul de San José and Cancuen.

The headdress of :|lti'[.’it| or macaw feathers is a towering and
intricate affair radiating from a sort of skull cap. Feathers in
bunches were attached to sockets of various shapes and these
units were then joined to the cap in some manner which is not
clear. In _ijl{- of the many It]i'l't"il.'lll.HiHJI.\ of Mava headdresses
which are available, we know practically nothing of how they
were constructed and what materials were used.

The writer once witnessed the making of a feather headdress

in the town of Cacaopera in El Salvador. The feathers were mostly
macaw. In spite of the fact that they were kept in oiled silk and
exposed to the light only for a few days each year, they were badly
faded. Evidently they had been in ceremonial use for a long time.
The first step in making the headdress was to lash about a dozen
feathers to each of a series of rods. The rods then were sewn, some
upright, some slanting, to a specially woven hat with no brim.
The rods were covered with cloth and bird skins® Finally
strings were attached to secure the headdress, which was about 52
centimeters (g0 inches) in height

In disk K. the body is covered with a feather cloak and two
large bunches of feathers are attached to the waist. There are
also bunches of feathers projecting upward from the shoes in
typical Great period style.

Fach calf is adorned in a different fashion, a practice seen i1
other gold disks and on stele dating from the end of the Great
period. On one leg there is a broad lattice-like band with danglers
at the top and bottom. On the other leg there is a narrow band

[rom which hang bells,
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Fii, go. Disk K, showing a sumptuously dressed official. Actual size.

The held decoration in disk K is not subdivided like the battle
scenes. There is an outer band of glyphs which we cannot read
and the principal personage occupies the rest of the space. A
unique feature is that the top of the headdress fills part of the
border panel.

Disks I. and M. Figures 41 and 42 illustrate a pair of gold disks
slightly smaller than the battle scenes. Although details differ,
the subject in each case is the same: an eagle with a human head
in the jaws attacks a prostrate Maya and reaches with a claw as
if to extract the heart. Beneath is the head of a dragon shown
full face with surrounding scrolls. This is represented upside
down. Border patterns are the same in both disks.

Among the Aztec, various warrior orders existed of which the
most important were the Knights of the Eagle and the Knights

of the Tiger or Jaguar. Similar military societies evidently existed
among the Toltec at a much earlier period and their symbolism
is reflected in the arts, notably in sculpture at Tula and Chichen
Itza. At the latter city the great Ball Court is dominated by the
Temple of the Tigers, so named from the animals sculptured on
its walls. East of this is the Tzompantli, a T-shaped platform with
bas-reliefs on its vertical walls. On the eastern end of this edifice,
which corresponds to the stem of the T, warriors accompanied by
serpents and eagles consuming a human heart are shown. Adja-
cent again to the east is the Platform of the Eagles (Temples of
the Cones) where alternate jaguars and eagles are portrayed in the
act of consuming a human heart. Jaguars also appear on the inner
Temple of Kukulcan and both eagles and jaguars are represented
on the substructure of the Temple of the Warriors. These build-

OBJECTS OF SHEET GOLD FROM THE CENOTE OF SACRIFICE L]

Fic, 41. Disk L, showing a Tula-Toltec :r;lgh' :sll:u:k[ng a Mava. Actual size.

ings form the ceremonial heart of Toltec Chichen Itza. Their
sculptured decoration is mute testimony to the importance of the
Fagle and Jaguar societies in the life of the community.

We should point out that the Platform of the Eagles is oriented
not with the near-by larger structures but with the causeway
leading to the Cenote of Sacrifice. Hence they form an architec-
tural unit and the sacrificial rites are associated with the two
Warrior groups.

Fagles or eagle masks occur on five of the sixteen decorated gold
disks dredged from the Cenote of Sacrifice. Jaguars are not rep-
resented at all. This is curious because the jaguar is more impor-
tant than the eagle as a symbol in Chichen Itza bas-reliefs. Per-
haps gold disks were an insignia worn by members of the Eagle
society only.

On the pair of gold disks in figures 41 and 42, human faces
appear in the eagle’s beaks. This is not found on the bas-reliefs
and raises a suspicion that the disks portray individuals garbed
as eagles, but this cannot be determined as both specimens lack
the feet. The subject —an eagle attacking a man — occurs in
Nahua art of other regions, for instance in Guatemala,*® where
heart sacrifice is also represented.

The Maya victims in each case are shown half sitting up with
the weight of the body supported on an arm. They both wear

# Habel, 1878, pls, VI, VIIL

large back shields with a base adorned by interlocking frets. To
these plumes were attached. The headdresses are complex and of
completely different styles. The individual in disk L has an in-
tricately tied turban. There are danglers across the forehead and
a bird leg and claws extending above it. On top is a round object
with long feathers and perhaps a leal projecting from it. This
identification is made on the basis of a stone carving from Los
Tarros near Pantaledn, Guatemala, which has a similar headdress
with the ribs of the leaf clearly indicated.®

The headdress on disk M (fig. 42) consists of a skull cap with
diagonal bands. Evidently this is of woven material but it is im-
possible to say of what kind of fiber. On top of this base is a semi-
circular crest in which three parallel rows of feathers may be
seen. On the original there would have been five rows in total.
From the back of the cap a beaded fringe hangs to the shoulders.

Disks N and 0. Figure 43 illustrates a pair of disks each of
which features a god who emerges from a large shell. The iden-
tical border treatment clearly indicates that these specimens be-
long together, although the nature of the deities is in each case
distinct.

The concept of a divinity who inhabits a snail shell, if not com-
mon, is widely distributed and is one of the many intellectual
links between Middle America and Peru. Examples occur at

= Eisen, 1888, pl. VII. Waterman, 192y, fig. 6.
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Fic. 42. Disk M, showing a Tula-Toltec eagle attacking a Maya. Actual size.

Tikal, Palenque, Chami and Chichen Itza and in the Pérez, Dres-
den, Borgia and Nuttall codices.®™ A time span of many centuries
thus is indicated in Middle America. In Peru, however, this idea
is confined to Mochica period pottery styles, both modeled and
painted.®®

In Peru the snail-shell deity has a jaguar head with large fangs.
In Maya art, a deity identified by Spinden as god N often is
shown. This is the god who presided over the five unlucky inter-
calendary days at the end of the Maya year. He is represented
as an old man and in the Pérez Codex is shown in association with
god K, a benevolent deity who ruled the storms. He is also known
as the god with the ornamented nose.

It is very probable that the snail-shell gods in figure 45 are
N and K, although they are not pictured exactly as in the codices.
God N often is shown with a fun sign for a headdress, here re-
placed by an animal head (a), and it might be argued that god D
or G is portrayed, symbolizing the sun and sky. It is also possible
that b represents God B, the rain deity.

= Spinden, 1918, pp. 83-84, figs. 108, vio. Diescldorff, 192635, vol. 1, taf. 18, 21,

Morris, Charlot and Morris, 1931, pls. 14, 28, 29, 36, 37. Winning, 1949. Seler, 1god,
Also a polychrome jar in the Bliss collection.

Unfortunately both the disks in figure 43 are incomplete and
lack the same parts of the design. In both cases the hands and
whatever they held are missing. Hence the symbolism of the disks
is not fully apparent.

As pointed out, snailshell gods were known to the Maya over
a long period of time. A clue to the age of these disks is the qual-
ity of the scrolls which is similar to the battle scenes, especially
disk G. We may also point out that fur is shown on the headdress
of a and this is a Toltec trait. It therefore seems probable that
this pair dates from the end of the tenth century.

Disk P. Figure 44 shows a [ragment from a small gold disk.
The surviving portion is adorned by a vigorously embossed orna-
ment of quetzal plumes. At the right there is a necklace and por-
tions of a head. Part of a clawed [oot appears at the bottom. The
subject seems to be a Moan bird, depicted in a style and detail typi-
cal of the Maya Great period. There is no suggestion of any Tula-
Toltec influence in this specimen. This mythical animal is dis-
cussed on pages 71-52. In addition, there is another fragmentary

= Schmidt, 1920, igs. 177, 43 190. Larco Hoyle, 19gf-30, vol. 11, p. 47. Wasser
man-San Blis, 1938, nos, Gg-72,
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Fic. 43 Gold disks N and O, showing gods emerging from shells. Actual size.

disk of approximately the same size which may be the mate of disk
P. It was too badly crumpled to be drawn.

Fragments. In addition to the disks we have illustrated and de-
scribed, small fragments of many others were secured from the
Cenote of Sacrifice, indicating that much material remains to be
recovered. Needless to say, the staff of the Museum has worked
hard over these pieces and there is no prospect of fitting more
together. We are unable to estimate the total number of disks
represented. It is clear, however, that styles and types of adorn-

Fig. 44. Disk P, showing a Moan bird. (Border restored.) Diameter,
11.4 centimeters (414 inches).

ment exist which are not found on the disks we have illustrated.
Two such fragments appear in ligure 45, d, ¢. The op of the larger
specimen is indicated by a hole for suspension. The border pat-
tern consists of a series of eyes but not enough of the central de-
sign remains to make its nature clear. Figure 45, e, shows an-

L Ly
v
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Fic. 45. Fragments of gold disks. Slightly reduced.
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other variant border patern. Figure 45, a—c, illustrates fragmen-
tary glyphs.

Willard Disks. We should also mention several gold disks and
other objects supposedly from the Cenote which are illusirated
by the late T. A, Willard in The City of the Sacred Well. These
have been reproduced by other writers as legitimate finds. With
a few exceptions now in the Southwest Museum," these pieces
were made by Mr. Willard for his own amusement, a fact he ad-
mitted in writing when asked to explain how specimens which
should have been in the Peabody Museum came into his posses-
sion. It will be noted that Mr. Willard neither in his text nor
in his captions makes a direct statement that he is illustrating
objects actually found in the Cenote.

MISCELLANEOUS GOLD OBJECTS

Masks of Sheet Gold. Masks of sheet gold appear in higures 46—
{9. The metal is very thin and, like the gold disks, is very badly
crumpled but the metal has not been torn. We have called these
objects “masks” but they were not intended to be worn by the
living because, with one exception, they have no eye holes. It is
possible that they formed the faces of wooden figures like the
specimen in figure 53, d, or they may have been the central ele-
ments in shields. They all have holes in them but the manner in
which they are placed suggests the attachment of danglers rather
than suspension.

The specimen in figure 46, a, has a curiously elongated Face with
raised lumps on the forehead and cheeks. The nose is long and
thin but terminates in a pointed bulb. The eyebrows are strong-
ly emphasized. Beneath each eye there are interlocking elements
which represent “gold” in Mexican codices. These symbols are
placed in semi-circular frames. Smaller frames are attached below,
containing rows of parallel vertical lines. ['he whole assemblage
recalls the “weeping eye” motive, typically found in Tiahuanaco
art. Tears are shown in Mexican codices but in a very different
fashion.

Large realistic human faces in metal are extremely rare outside
Peru where life-size statues were manufactured by the Inca and
metal mummy masks were common . Metal heads, however, date
back to the Mochica lwrimi. Faces in high relief are found on huge
hammered breastplates in Colombia and Ecuador. In the Isthmus
only small heads on bells or figurines are typical. A single large
gold mask has been found in Costa Rica. Apart from Cenote speci-
mens, a copper face from Monte Alban is the only specimen ol
considerable size known in Mexico.

Gold is indicated in two manners in the codices. Gold dust 1s
represented by bowls filled with granular material (fig. 47, a, b)
but gold as an intrinsic idea is portrayed by the symbols in hgure
y7, d, e. The smelting ol gold is pictured in ¢. Why the eold
symbol should be placed on a human face is not clear. The titular
deity of Mexican goldsmiths was Xipe Totec but the face in figure
46, a, definitely does not suggest this god.

A second gold mask appears in figure 45, b, The nose is of the
same elongated type with bulbous end also seen in 4. There are
raised dots on cheeks and chin. On the top of the forehead are
small holes, perhaps for attaching danglers or false hair as is done
on wooden Peruvian masks. The eyes are round and staring and
the mouth is open as if shouting or singing.

A pair of smaller gold masks is illustrated in figure 48. Both
have cut-out mouths and one has cut-out eyes. The noses, like
those in figure 46, terminate in bulbs with a pomnted tip. The ears
of a in each illustration are indicated by cutting slits in the outline
of the face but ears are shown in greater detail in the two Ir's.

A fragmentary gold mask appears in 49, a. The ears are preserved
as is part of the nose, which apparently was long and narrow but

= Watkins, 1944, p. 25
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Fic. 46. Gold masks, Scale, 4. See table XX1, analyses 1326, 1528,

terminated in a bulbous tip, To the right ol the nose is what
might be an eye but more probably is an ornament under the eye
corresponding to the arrangement seen in figure 46, a. The ears are
pierced by numerous small holes, either for danglers or for msert.
ing a spiral wire (p. g6).

Figure 44, b, represents a face in profile facing to the left. It is
of thin sheet gold except for the lower edge which has been melted
and forms a thick lip. Presumably this specimen had been thrust
into a ball of copal or rubber which burned fiercely enough to
melt the gold when it was cast into the Cenote. The gold is of the

same quality as the masks.

OBJEC1S OF SHEET GOLD FROM THE CENOTE OF SACRIFICE
Ihe six specimens just considered have been grouped together
because of their nature and because the unusual type of e

plies a similar artistic tradition. The signs for gold on one of

them indicate th; R i e
i 1at they were made within the region where the

Aztec or Mixtec writing was understood. We can find no art strain
however, with which they should be associated. On the other hand

at Chichen Itza, faces carved in relief with similar noses are seen

in the upper chambers of the Temple of the Tigers * and the
Ball-Court North Temple.™

Fiz. 47. Gold as shown in Mexican codices. After Aguilar, 1g46.

TABLE XXI: ANALYSES OF GOLD MASKS

ANALYEIS CATALOGUE

NUMBER MNunmBER Golp SILvER  COPPER REsarks

{ ;r_-."'”. 4.8 02 0.0 E'I:J_1I]I' jb, a
L/ 10046 5.0 j4 0.0 Figure 46, b
C/ 10048 0449 50 .5 Figure 4g, b
C/higo 04-8 2.4 8.4 Figure 48, a
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Fic.. 49. Fragmentary masks of sheet pold. Scale 14,

See table X X1, analysis 192

329

Fie:. 48. Gold masks. Actual size. See table X X1, analvsis 1qao

# Maudslay, 188g-1goz, vol. 111, pl. s5.

® Seler, 1908, abb, g8
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Analyses in table XXI show that the metal probably is not a
Mexican ore for all specimens contain only a little silver, whereas
Mexican gold has a large amount of silver (tables IIT and VII).
Two specimens contain a little copper, which also is not typical of
Mexico. The other two have no copper and are comparable to the
gold disks with battle scenes (table XVIID. Both ores are of
types known in Panama and may well be the product of overland

trade which was maintained by Montezuma.™
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Fic. so. Small plagues and masks of sheet gold. Actual size,

Small Sheet-Gold Objects. Small gold objects appear in figure
0. Just how they were used is not certain but the plaques on the
top all have a hole for suspension and many have been sewn on
clothing.

The little faces are from a group of fourteen. They show a good
deal of individuality. Some have coffee-bean eyes; others have
double-outline eyes. Some have cut-out mouths and others do not.
['he ears are variously treated and some have holes for ear orna-
ments. It is therefore unlikely that this set was beaten out on a
mold. In Peru, especially in the Lambayeque region and in
Colombia, identical faces were hammered on molds and strung as
necklaces. The small Cenote faces have the same type of nose
found on gold masks and may be of similar origin.

I'hree groups of identical objects are shown in figure 51. At the
top are a series of crescents. In the center are thirty-nine gold rings

" Lothrop, 1942,

METALS FROM THE CENOTE OF SACRIFICE

Crescents, rings and arrow

b,

af

T

points of sheet gold.

£, /6

Scales, a, 2/4%:

OBJECTS OF SHEET GOLD FROM THE CENOTE OF SACRIFICE -

and at the bottom are thirteen gold arrow points. The crescents
and rings have no holes, and how they were used is uncertain.
They may have been sewn on clothing or inlaid in wood, perhaps
a shield or idol. The arrow points each have a pair of holes for
suspension and probably were sewn on clothing. It will be noted
that the points reproduce the jagged outline of chipped blades
and the effect is enhanced by stippling the surface. The metal is,
of course, too soft to be of any practical use.

Regarding the gold crescents in figure 51, we may note that
there are two rows of similar gold crescents sewn on a magnihcent
feather headdress now preserved in Vienna.* This specimen pre
sumably is part of the Cortés loot and its history is known from the
end ol the sixteenth century.

Fic. 2. Gold sheathing, probably from a spear-thrower shaft. Slighty
reduced.

Gold Sheathing and Overlays. Figure 52 illustrates one of two
sets of rectangular gold sheets which had been rolled into tubes.
They can be distinguished [rom each other because one lot has a
single small hole in each corner. The other has a pair of holes in
the corners of one of the long sides, with single holes in the op-
posite corners. They were so bent when discovered that it was
evident that they had once encased some perishable object, per-
haps a wooden shaft. This is by no means certain, as many wooden
objects were recovered from the Cenote in good condition. It is
possible, however, that they covered the shafts of spear throwers.

“ Nuttall, 1888, There is a clearer illustration in Nuttall, 18g5, pl. 1.
" Saville, 1920, p. 17.

" Bushnell, 1g05.

" Saville, 1g9zo, p. 214, foothote 56.

® Jovee, 1927, p. 151,

* Crégui-Montfort, Rivet and Arsandaux, rgug, pl. X1, g Museo del Omo, 1944,

|a|_ 38

7

Assuming this to be the case, each shaft was about 1.5 centi-
meters (54 inch) in diameter. The group with four holes consisted
of seven large and two small sections with a total length of 68.5
centimeters (27 inches). The lot with six holes included four
large and three small sheets having a combined length of 0.8 cen-
timeters (20 inches),

In the list of booty secured by Grijalva when he skirted the
coast of Yucatan, Campeche and Vera Cruz in 1518, he mentions
gilded tijeras.®® This probably is a misspelling of tiraderas or
spear throwers but it is not certain where they came from. In
Florence there are two gilded Mexican spear throwers,” and there
are others both in Rome ** and London,* all of which we have
seen. They are not comparable to the Cenote specimens because
the gold is a leaf so thin that it follows the contours of elaborate
carving.

Although spear throwers were used in many parts of Central
America and the Isthmus, no gilded examples are on record. The
Chibcha in Colombia made cast gold spear throwers as toys * and
the Quimbaya encased part of the shaft in gold."™ In Ecuador
spear throwers have been found with one or more bands of oold or
silver wrapped around the shafts.'! In the Museum of the Ameri-
can Indian, Heye Foundation, there are three gold casings for
spear throwers, two presumably of Chimu workmanship and the
third in Nasca style.!™

The metal sheets here discussed, as well as a few other objects,
appear to have been nailed in place. These specimens include nar-
row ribbons of gold and perhaps the great gold basin seen in figure
54, . Metal nails were used on the coast of Peru and hard-wood
nails in a few other localities."™® What was employed in Yucatan
is not known.

Two examples of sheathing on wood appear in figure 53. The
hrst (b) consists of a dagger-like object surmounted by a loop
handle, beneath which is a head sheathed in copper. The other
(dd'd") is a ceremonial staff or baton topped by an elaborately
carved kneeling figure who holds a fan and ractle (7) in his hands.
The face is of sheet gold and the headdress once was completely
covered by mosaic, of which only a trace remains. The ears are
adorned by small jade buttons. This figure, except for the face,
recalls the so-called manikin scepter of Great period Mava art,
even to the detail of having only one foor, 1™

On the other hand, it is probable that this specimen is not of
local workmanship. Certainly the gold and jade did not come
originally from Yucatan.

Figure 53, a, shows an example of sheet gold and turquoise
forming part of a mosaic on wood. Three mirrors found at Chi-
chen Itza have circular reflecting surfaces of hematite mosaic sur-
rounded by wide bands of design in turquoise maosaic, all mounted
on wood. The present specimen appears to be a different and
coarser type of workmanship. The gold inlay recalls large wart-
like excrescences on the faces of several of the surviving masks. 104
This fragment then may be part of a mask.

Figure 54 illustrates what we believe to be the gold cap and
golden features of a large wooden idol. The three pieces repre-

0 Museo del Oro, 1944, pl. 20.
m Saville, 1gzyq, pl IV,

o Lothrop, 1937, hg. 6.

m MNordenskitild, 1y,

104 \!rinlil,'ll. 1918, Pp. 50-4%.
s Saville, 1922,




M8 METALS FROM THE CENOTE OF SACRIFICE

senting the eyes and mouth were found separately but they ob
viously belong together. The cap, which is of more massive metal
than the features, may originally have been a gold bowl which
was converted to another use by Em]u]liﬂ:_[ five large holes in the
top for inserting some ornaments and by making twenty-hive sinall
holes around the rim. These may have been nail holes or they
may have held small danglers. A gold hat found on a skull in
Coclé had a similar line of holes in the rim.* The Cenote speci

men, however, could not have been worn by a man because it is
much too large for the human head. [t is the heaviest gold object
found in the Cenote (see table XXXVI).

The eyes and mouth are indicated by broad circles and an oval,
cach cut from a sheet of gold with accompanying elements. At
the corners of the mouth there are cartouches containing a ser-

pent head minus the lower jaw. They are shown in profile facing

outward. The siyle is Mavan.

Fic. 58. Sheet metal overlays, Scales, a, actual size; b

d, 2/9. (Water colors by Miss Adela Breton.) See table

2.

XXI1I, analvysis 0)5-

i Lothrop, 198744, part I, fig. 107, 4.

OBRJECTS OF SHEET GOLD FROM

The eves are surmounted by intricate |:I||111c'|! serpents of Tula

I'oltec style which might be considered conventionalized eyebrows.
I'hey evidently were pressed into shape with a pointed tool in the
same fashion as the battle disks. In fact, details of the heads con
After the

relief had been achieved, the backoround was cut away, thus boldly

respond closely to the serpent head in disk H (hg. 1),

|'|‘.1|:||.Lai;i|1g the design.

Cutting away the background of an incised or embossed sheet
metal motive gives it the clarity of outline which also results from
casting. The technique is widespread and in Peru is a very old
one as it occurs in all the earliest metalworking cultures. 1t is so
simple that it probably has been invented several times.

I he most ancient metalwork now known in the New World 1s
assiened to the Chavin culture in northern Peru. About a third
of the forty-odd known specimens have cut-out designs.'™ In
southern Peru, the use of metals began during the Paracas Cavernas
period and the Nasca period A, and again a large proportion ol
the designs are cut out." The technique also appears in classical
lNahuanaco art in Bolivia ' and extends southward to the Rio
(N18]

Lipez. In later times cut-out objects of elaborate forms were

manufactured in gquantity on the central and northern coast of
Pern. 110

In Ecuador "' and Colombia,'® cut-out ornaments occur in
small quantity, as these regions produced few objects of sheet
metal. They also are found in Coclé "* but we have seen no ex-
amples brom Veraguas, {Illir;qu[. Costa Rica or any other part ol
Central America.

In Mexico, cut-out ornaments are on record from the State of
Oaxaca, notably the vicinity of Teotitlan ' and Coixtlahuaca. s

Cut-out ornaments of sheet COpPer occul in the Middle Missis-
sippi area including the states of Georgia, Ohio, Oklahoma and
lennessee ' They are among the cultural traits of that region
for which an origin has been sought 1n Mesoamerica,

I'he plumed serpents in figure 54 must be classed as one of the
finest examples of the cut-out technique in the Americas. The
snakes are rattlesmakes with four rattles each. There may be

some significance in tl

i5s number as it also occurs on the gold bat-
tle disks from the Cenote (fig. 15), on the Artec calendar stone
and elsewhere. The heads, as we have pointed out, are similar in
detail to SErpents on the battle disks - except for two features.
One is the large fang which runs across the front of the open mouth.,
['he other feature is the long pendant tongue which has a double
tip

[he double tongue is a minor art motive both ancient and wide-
Iy spread in the New World. It is found in Tula-Toltec sculpture
both at Tula and Chichen Itza,'7 espec 1ally in |:mt'|1'.'n'.'|!.-i of a ser
pent bird associated with the worship of Quetzalcoatl-Kukulcan.
It is seen in Maya carvings of the Great period™® It occurs on
Chorotezan pottery from Nicaragua and Costa Rica.m® Tt is rep
resented in the goldwork of Chiriqui, Veraguas and Coclé™ T
also appears in the sculpture and weaving of the Chavin and Para

cas cultures of Pern.® This then 1s one of the (lt't'|)|‘-' ingrained

* Lothrop, 1941a, pls. XVII, XVIII, XX, Keleman, 1944, pl. 207, 4.
Lothrop, 1937, pls, XXXI-XXXVI
Lothrop, I I

L
Lothrop, LXVII
laeszler,

Kelemen, 1944, pls. 210, 211

Museo del Oro 1044 s i, 2y, 2 e, 59, 42, 4%
Lothrop, 193742, part I, figs. go, 118
Saville, 1920, pl. XVII.
nE Aguilar P, 1946, pl. XVI
Phillips, 1940, fig. 31. Kelemen, 1944, pls. 198, 194
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symbols which links Mexico and Peru, for which there is no ade
quate explanation today.

I'he feathers in higure 54 evidently represent quetzal plumes.
I'hey are grouped in four bunches attached to the tail, the middle
of the body, the side of the neck and the top of the snout. They
are gracefuly bent as if stirred by a breeze or undulating from the
motion of the serpent body.

Human and animal faces with flat rings around the eves are
known in central Mexico and the Mava area. They are of com
paratively early date. The pyramid of Quetzalcoat!] at Teotihuacan
15 studded with massive stone heads of this kind '*2 and there are
many T'eotihuacan pottery hgurines with rings around the eyes,1#%
Examples in plaster reliefs are on record from Acanceh ' and
U'sxmal "% in Yucatan and there is a stone specimen from ( ‘opan 126
in Honduras. Other examples might be cited. The monkey, when
shown full face or in the round, almost alwavs has circular eves.
Gold examples ol Veraguas style from the Cenote appear in figure
105. Comparable methods of representing monkeys in stone or
pottery extend sporadically from central Mexico to Peru.

It is only at Chichen Itza itself, however, that close parallels to
the face in figure 54 have been found. We illustrate in figure

55, a, the head of an Atlantean stone carving, one of fifteen which
supported an altar or throne in the upper chamber of the Temple
of the Tigers. The mosaic headdress 15 of typical Tula-Toltec style
and 1s adorned with a symbolic bird. The eyes are encircled by
rattlesnakes which lack the feathers seen in figure 54, . The
mouth is surrounded by a Hat oval which has snake heads project-
ing from the sides. These heads suggest Tlaloc, the Aztec Rain
o,

I'he curious head in figure 55, b, appears in painted bas-relief
on the western wall in the lower chamber of the |g'||||‘)|g' of the
I'igers at Chichen Itza. It has been pointed out by Seler and others
that it probably represents the head of an idol which dominates
the entire scene on the wall and vault. It occupies a central posi
tion and is guarded by a huge plumed serpent. All the human
figures face it, those above bending down and those below looking
up. These variously arraved personages seem to be bearing gifts
to the idol.

This idol’s head obviously is very similar to the gold features
in fisure p4. Not only do the eyes and mouth with their :Ippt'l'n:!
ages correspond closely but the gold cap we picture is pierced
with holes which would permit the attachment of the additional
ornaments seen on the idol. It is evident that the gold 15 more
closely linked chronologically with the idol than with the head n
figures 55, a, or with a somewhat similar head painted on the east
wall of the inner chamber of the upper Temple of the Tigers,
which we have not illustrated.

The great Ball Court at Chichen Itza obviously was not built
as a unit and the sequence of its construction now becomes of 1n
terest to us. We believe that the lower Temple of the Tigers
was the first siructure and that it is approximately contemporan-
eous with the inner or early Temple of Kukulcan. Both have

I'hompson,
s l\.|||||r|q'|:| 1)

5 pl 1V.

figs. 251, zhz

ut [ othrop, 1§ |'|.\||."':|i;.[ 14
Lothrop, 103742, part 1, figs. 84 B5; g4, d: 118, e, fi 161, a; 162, b
Yacovlel and Muelle, 1934
Foscano, 1644, p. 16%

% Torzer, 1921, pl. 10, B

12 Seler, 1go2-23, vol. V, p. oo.

128 Saville, 1g21, pl. V. Kelemen, 1944, |:i BG, ¢,
M Kelemen, 1044, pl. 8g, b,
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Fic. 54. Gold cap and face, probably from an idol. Scales, a, 75

See table XXX VI.

OBJECTS OF SHEET GOLD FROM THE CENOTE OF SACRIFICE "3

Fii. 55 a, Head of a caryatid. Upper Temple of the Tigers, Chichen Itza. (Drawn from a photograph.) b, Head of an idol

Lower Temple of the Tigers. ¢, Carved skull. Kaminaljuyi., d-f, Moan birds, Palengue, Copan and Tikal. (6, d-f, After
Maudslay, ¢, after Kidder, Jennings and Shook.)

similar moldings and both contain jaguar thrones, The walls of
the Ball Court were then erected, we believe, one of them passing
a few feet west of the lower chamber of the Temple of the Tigers,
which still remained an independent building,

When the playing surface of the Ball Court was finished, it
was decided to embellish 1t with a temple on the north and south
walls and three shrines on each of the long walls. All these were
actually constructed except the shrine at the south end of the long
east wall. Instead, the upper chamber of the Temple of the Tigers
was erected n such a way that its base incorporated the western
wall of the small adjacent temple which now became the lower
chamber. The two have been designed to be a unit because their
doors have the same axis, although they face in opposite directions
on different levels. At what period the other additions took place,
including the six friezes inside the Ball Court, does not concern us
at the moment.

From what has been said it appears that the specimen in higure
54 portrays a deity venerated at Chichen Itza and represented
only in buildings erected early in the Tula-Toltec period. This
deity clearly was once of great importance and was worshipped
long enough for stylistic change to take place in the manner of
depicting him. The gold features we illustrate may be from the
original wooden idol and the actual model from which this god
was pictured in paint and stone. We cannot know why the god
fell into disfavor and was cast into the Cenote.

Although this nameless deity was worshipped as an important
idol by the Toltec at Chichen Itza, the prototype seems to have
been a fabulous animal of the Maya Great period, today known
as the Moan bird. This creature has an owl-like or sometimes
a human head with circular eyes, and normally is shown with out

spread wings. Various manifestations of the Moan bird all exhibit
the double motives flanking the mouth seen on the Cenote speci-
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T2 METALS FROM THE CENOTE OF SACRIFICE

men in figure 54. Similar cartouches representing profile serpent
heads appear on both sides of the lower jaw of a carved human
skull from Kaminaljuya (fig. 55, ¢). On the forehead of this skull
is the head of the Moan bird in profile. It came from a tomb of
the Esperanza period and presumably is several centuries older
than the Cenote specimen.

Other Great period representations of the Moan bird are carved
in low relief and have been recorded from Palenque, Yaxchilan,
Tikal, Copan and Quirigua (fig. 55, d=f). Itisalso known on poly-
chrome vessels from Yalloch, Guatemala, and from Quintana Roo
in eastern Yucatan. All of these repeat the crested serpent heads
of Chichen Itza, not on the jaw but on the wings. When shown full
face there are two, in profile only one (hg. 55, d). Evidently this
motive was of great symbolic importance because it was retained
when the wings of the Moan bird were eliminated and the concept
became conventionalized as at Chichen Itza or Kaminaljuyi.

Figure 44 shows a fragmentary Moan bird on a gold disk from
the Cenote. Enough of this specimen remains to indicate that it
is in Great period style. Symbolic Moan wings appear on the left
side of ligure 29 and on the Sky deity 1n figure g5.

The significance of the Moan bird in the Maya universe is not
definitely known. The owllike head is the glyph for the month
Muan. Schellhas believed it a symbol of death. This supposition
is enhanced by the Kaminjuyi skull carved with a Moan head and
insignia. Thompson thinks the Moan bird symbolized red water
and he points out associations with celestial snakes and dragons

who send rain, =%

“Horse Collars.” Objects of unknown use, shaped like the speci-
men in figure 56, are found in small numbers over a wide area.
Except for the example here discussed, which is of gold, they are
made of shell. Sometimes they have marginal nicks on the under
side of the outer edge, which may be terraced. Sometimes there
is a small sunken band on the upper side of the inner rim, suggest-
ing that a central object of perishable material had once been
glued in place. Invariably there are two or more holes for sus-
pension.

Of two specimens found in tombs of the Esperanza period at
Kaminaljuyti near Guatemala City, one rested on the feet of a
skeleton. The other was not associated with a body but had been
placed, together with an obsidian blade, on a basket.’*" Two speci-
mens from Uaxactun in northern Guatemala presumably are of
equivalent age as they date from the Tzakol period.'™™ A single
specimen from Holmul was found with pottery of period III,
which approximates Esperanza at Kaminaljuyi.'™ Another from
Teotihuacan, Mexico, may be of similar age but an example from
Ojilan, Oaxaca, and one labeled “Civilizacion Matlatzinca” are of
uncertain period.'™

Is the gold “horse collar” from the Cenote of Sacrifice approxi-
mately contemporaneous with the shell specimens? We see no
reason to believe otherwise, and, if so, it may date from the middle
of the Maya Great period. It therefore may be the oldest metal
object recovered from the Cenote and the oldest known metal
object of the Maya area, On the other hand, “horse collars” may
have been manufactured long after the examples mentioned.

It has been pointed out '™ that certain gorgets shown in relief
in the later Temple of Kukulcan and the lower Temple of the
Tigers may be of shell and that they correspond in shape to the
“horse collars.” These objects are oval or oval with pointed ends

s Kidder, Jennings and Shook, 1046, fig. 165. Mandslay, val, I, pl. g5 vol. 111,
pl. 78 wol. IV, pls. 6, 42, 03, =6, 81. Gann, 1918, pl. 28. Blom. 1g50, figs. 1, 2.
Schellhas, 1904, p. 41. Thompson, 1950, pp. 114-15.

17 Kidder, Jennings and Shook, 1046, p. 149, figs. 157 (F¢5). 26 (#45), 62, 162, ¢, 1

= Kidder, 1947, p- 68, Ag. 52

Fic. 56. Gold "horse collar.” Actual size.

or egg-shaped. They often have more holes in them than any
known “horse collar,”” An example in the Temple of the War-
riors was painted gray. Another in the Northwest Colonnade was
painted red.” These colors do not imply that the material is
either gold or shell. The identification of “horse collars” on Tula-
Toltec reliefs therefore is not certain.

Unclassified Gold Objeets. There remains for discussion a
number of gold specimens which fall in no definite category. Fig-
ure 57, b, for example, illustrates a fragment of a gold disk with

_r;;,)
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Fic. 57. Miscellaneous gold objects. a, Pottery bead encased in gold.
Actual size. b, Gorget, Scale, 3/4. ¢ Sheathing, Scale, 5/8.

B

a small head in relatively high relief. Bent legs appear over the
head which vaguely suggest a “Diving” god. This specimen bears
no resemblance to anything on record from the Isthmus, and
therefore probably comes from Mexico.

In figure 57, a, we portray a pottery bead encased in gold. The

inventory of Grijalva’s loot mentions '* “Five necklaces of round.

clay beads covered with very thin gold leaf.” "This description
fits our specimen except that, in spite of the thinness of the gold,

W Merwin and Vaillant, 1932, g 28, b.
w0 Kidder, Jennings and Shook, 1946, p. 149.

= Geler, 190k, abb. 52, 55-61, 63, 66-71, 74 75 7R-Bo, fa-f5, 87, B8, o1, 93-07-

112 Morris, Charlot and Morris, 1981, pl. 54, roc.
= Saville, 1930, p. 17.
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Fic. 58. Gold ear ornament (7). Actual size,

™ Lothrop, 1g41a, pl. XX, m,
1= Lothrop, 1987-42, part I, fig. 135, a.

we think it may have been cast over the clay core because we can
find no marks of manufacture.

Most metal beads were made by beating out two halves over a
111}:1{1 and then joining them together by some soldering process
of which a trace usually remains. The technique is a very old one
and was mastered in Peru in the Chavin period before the inven-
tion of casting.™ In Coclé, beads were made by cutting sections
of tubing and beating them round, probably over a hard wooden
core which has since disappeared. They often show striations
where the metal has been compressed.' We doubt that the pot-
tery core of the Cenote bead 15 hard enough to permit the metal
to be beaten into shape. It seems possible that the clay core was
wrapped in gold foil which was soldered into place .'III[.J polished
so that the surface became uniform. No such process has yet been
detected.

The Cenote gold bead 1s decorated by incising. Beads with a
very similar design have been found at Texmelican in the State of
Guerrero.!*

Figure 58 shows one of a pair of similar objects which may
have been earrings. The workmanship is unusual and we are
uncertain whether they were cast or hammered and welded. The
style is unknown in the Isthmus and Mexico, but linking by metal
rings is very common in the Mixtec jewelry from Oaxaca.

198 Yivd, 1946, ldm. 53,




ARTIFACTS OF GILDED SHEET COPPER

A number of gilded sheet-copper artifacts were recovered from
the Cenote of Sacrifice, including disks, various ornaments, san-
dals and cups. A metallographic description and photomicrographs
appear in Appendix I. The copper was hammered and annealed.
The gold layer, which averages only 2 microns in thickness, was
applied as foil. In many cases it has peeled or been worn away.
Analyses are given in table XXII. It will be noted that, except
for lead and silver, impurities are present only in very small quan-
tities. This is characteristic of most Mexican copper except in the
north where there are almost no impurities except silver.

TABLE XXII: ANALYSES OF GILDED SHEET COPPER FROM THE CENOTE QF SACRIFICE

by eye and it is necessary to employ hardness tests or microscopic
examination of sections. The softening temperature of pure cop-
per is 185° C. The presence of 0.1 per cent silver, however, raises
the annealing temperature to 325° C. and o.5 per cent silver 1o
365° C. Most Cenote examples of sheet copper contain consider-
able silver.

Copper is much more reactive chemically than gold and tends
to combine with other elements such as oxygen, sulphur, water or
carbon dioxide. Cenote specimens, both cast and hammered, show
remarkably little corrosion compared to similar objects buried

Axarvsis UATALOGUE
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* Calculated. Spectroscopic analyvsis,
T Quantitative analysis,

Properties of Copper. Before proceeding with a description of
artifacts, some remarks on the properties of copper may be perti-
nent. Copper is one of the more ductile metals and can be ham-
mered or drawn into desired shapes. The Brinell hardness of cast
copper is 85 =+ 5 but in cold-worked copper, such as the gilded
objects from the Cenote, the hardness may rise to 100.! These
figures apply to pure copper, but, in archaxological specimens,
other metals often are present as impurities or alloys. For instance,
the presence of arsenic up to o.2 per cent facilitates cold hammer-
ing but above o.5 per cent makes it more difficult. Most Cenote
copper has a small quantity of arsenic. The presence of 5 per
cent silver in copper raises the Brinell hardness to 6o. Tin also is
found in Cenote sheet copper but not in sufficient quantity to af-
fect its quality.

In hammering copper to shape, as it becomes harder it becomes
more brittle and tends to crack. It is therefore necessary to anneal
the copper by heating it enough for recrystalization and softening
to take place. Knowledge of this process is the fundamental fact
on which metalworking is based. Annealing cannot be detected

Inon Arsenic  Anmimony  BisauTue REMARKS
o1 D ol ]| ”‘Ilhi fﬁp‘r._ﬁ::} e <
AN a1 A5 I Sandal
A .05 i Sandal (hgs. 54, c; 67, ¢)
01 e Sandal (fig. 66, a)

Sandal (g, 67, &)
Cup (fig. 68, ¢)
Cup (fig. 6y, )
Cup (hig. 68, £)
Cup (fg. 68, d)

in the earth. This may in part be due to the presence of arsenic
which increases copper’s resistance to corrosion by forming a
protective film.

The Cenote metals have, of course, been in contact with water
since they were offered in sacrifice. No complete investigation
has been made of the effects of various types of waters on copper
but it is evident that different waters behave differently. It has
been ascertained, however, that chalky waters have very little ef-
fect on copper.®* The limestone walls of the Cenote thus provide
optimum conditions for the preservation of copper artifacts.

The effect of electrolytic action on copper is discussed in con-
nection with tumbaga alloys on page g4.

Like the gold disks from the Cenote, the gilded disks probably
were imported. Where they were made we cannot say, as artifacts
of this type, with some exceptions from Guatemala, at present are
only known from the Cenote. The probable point of origin,
however, is somewhere in southern Mexico, both owing to the
character of the metal and due to the fact that sheet copper ob-
jects are rare south of the Maya area.

DISKS IN SANTA RITA STYLE

The three disks in figures 59 and 6o are made of thin copper
which has been gilded. The two smaller disks have holes for
suspension which show no signs ol wear. The larger specimen has
no holes and must have been attached to some background, per-

P Gregg. 1954, P 29.
[74]

haps a wooden shield. This piece has been cracked in ancient
times (upper left rim) and repaired with a metal strap. There are
a pair of holes on either side of the break through which a string
doubtless was passed.

! Gregg, 1934, pp. 14647
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Fic. 59, Gilded copper disks decorated in the style of Santa Rita Corozal.

Scale, 7/ 10,

*Gann, 1901, pls. XXIX-XXXI, fig. 5.

18eler, 1goz-og. abb, 575 Codex Borgia, 57

Nuuall, 59, etc.
* Ledn, igon, 6,

Codex Vaticanus B, §4.

Cidex

pa

The plaques here discussed obviously are wrought in the same
manner and style. In each case, the principal field of decoration
is a central circle surrounded by three concentric bands. The
inner band carries a simple geometric motive. The second and
widest band has motives we shall discuss. A VEry narrow outer
circle may be stippled or remain undecorated. Stylistic unity is
shown by the fact that one of the decorative motives occurs on
all three disks and others are seen on two.

The style is one which has been known for many vears from
frescoes at Santa Rita Corozal in northern British Honduras.?
Located near the modern village of Corozal and a mile from the
sea is a group of mounds, originally about forty in number, Six-
teen of these were excavated by the late Thomas Gann in 18g6.
One mound of earth had been erected over a limestone building
with frescoes on the stucco walls running from the floor o the
height of the molding. There were three layers of stucco, all of
which had been painted. The frescoes had been protected by a
rough stone wall a few inches from the fagade which supported
a slanting curtain of cement. This caught the rain from the
cornice and directed it away from the paintings.

It is generally recognized that the Santa Rita frescoes incorporate
many “Mexican” features such as celestial eyes and sun disks but
the glyphs and numerals are Maya. Gann has suggested that the
presence of a fortified Spanish town about 15 miles away may have
caused the abandonment of Santa Rita, whose inhabitants sought
to conceal and protect their frescoes,

Turning now to the Cenote disks, ligure rg, b, shows a speci-
men with an eagle head in the central panel. It is fringed with
plumes. Other examples with rudimentary bodies appear in the
central panel of hgure 54, a, and on the headdress in figure 6o.
Similar heads and headdresses are seen in numerous Mexican
codices * and in the frescoes at Mitla,” implying a sixteenth-cen-
tury date. In one case,” even the detail of the tongue in figure 59,
b, is repeated in a Mexican codex.

These Cenote birds also may be compared with designs painted
on pottery from the vicinity of Managua, Nicaragua,” often accom-
panied by a guilloch, such as appears on the inner ring of figure
59, b. This ceramic type presumably dates from about the time
of the Conquest.

The inner ring around the central panel in figure 59, b, is split
into five sections by radiating lines. Three of these have guilloche
patterns and the other two contain perhaps unfinished motives
of the same type. The other disks have chevrons and zigzags in
the corresponding panels.

The relatively broad outer rings of all three disks contain amor-
phous patterns which defy analysis. There is one element seen
on all three specimens. This is shaped like two hooks set back to
back. It vaguely resembles the year symbol used in Mexico, which
is shaped like an inverted V with curling ends, seen also in the
Santa Rita frescoes. It also occurs in the gold work of the Isthmus
and Colombia. We evidently then are dealing with a widespread
symbolism which cannot be fully interpreted.

The curling motive shaped like a reversed question mark on
the left side of the disk in figure 59, a, resembles a speech scroll
and perhaps corresponds to the Mexican glyph for cuicatl or song.®
The remaining motives doubtless have some dehnite significance
as several apparently capricious forms are repeated but their na-
ture is not apparent.

At the bottom of the central panel in figure 59, a, the day 2
Ahau is recorded. The full meaning is a katun ending on the
day 2 Ahau, an event which recurred in the Maya time count at

* Seler, 1go2-04, abb, 575,

* Lothrop, 1ge6, fig. 1og,
* Seler, 1901-02, figs. 55, 56.
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Fic. 6o, Disk of gilded copper, showing head and arm in the style of Santa Rita Corozal. Actual size. See table XXIL analysis gg.

intervals of 256 years plus 160 days. This date fell in the years

afis and 1520 A.D. The second date is definitely indicated by
the stylistic links which have been discussed. This is the only
piece of metal from the Cenote of Sacrifice which can be definitely
dated.

The central panel in figure 6o depicts the head, right shoulder
and arm of a fanged deity elaborately arrayed. As shown in pro-
file the head exhibits no less than six dilferent ornaments. These
include a turban surmounted by a bird with head and tail plumes
(fig. 61, b). The ears are concealed by a disk from which hangs a

* Lothrop, 1947, pls. XXXI, XXXII, a; hgs. 1, 2.

serpent head. The eyes are outlined by what look like spectacle
frames. Projecting from the nose are a pair of pins with terraced
heads. Similar objects are seen on several figures in the Santa Rita
frescoes (fig. 61, a), where they are not placed asymmetrically but
stand out on either side of the face. Finally there is a curious de-
vice which runs from the nose under the chin. This recalls the
gold “mouth masks” of the Nasca culture on the south coast of
Peru.? Only a few examples have been discovered but many are
depicted on polychrome pottery. We have found only one speci-
men in Mexican codices.’ This is edged with plumes as on the

* Codex Nuttall, 45.
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disk and is painted red. Somewhat comparable mouth and eye
ornaments occur on the belt of stele 1 and B at Copan.!

The face is marked by a large hooked nose and fang projecting
from the corner of the jaw. The mouth is open and shows the
upper teeth, a trait seen at Santa Rita which is characteristic of
central Mexico. In the frescoes there is a very similar head, also
crowned by a bird headdress. This Gann ™ identifies as a portrait
of Kukulcan.

The shoulder is covered by a wide collar divided into segments.
Similar collars appear in the frescoes, where it can be seen that
globules attached to the edge represent bells (fig. 61, a). There
are bands on the wrist and upper arm.

Under and in front of the chin are two day names with a numeri
cal coefficient. These read “10 Lamat, 11 Muluc.” The days are
in their proper order in the Maya calendar, and the numerals
place them as the eighty-eighth and eighty-ninth days in the
tonalamatl, a divination period of 260 days (all possible combi-
nations of the twenty day names and the thirteen associated num-
bers). The style of the glyphs recalls the codices rather than the
inscriptions.

Fic. 61. Heads from the frescoes at Santa Rita Corozal. After Gann, 118,
Actual size.

Similar couplings of two consecutive days are found in the
Dresden codex where they refer to astronomical occasions such as
eclipses.'® Presumably then this disk commemorates some celestial
event of importance, a probability which is strengthened by the

i
presence of a sky symbol in the back plumes of the principal
hgure.

A possible clew to interpretation of the disk comes [rom the
day 10 Lamat. This day is associated with the planet Venus, and
the number ten forms part of the name of one of the principal
gods linked with the planet, Lahun Chan, literally “Ten Skv.”
Roys ' believes that this deity is connected with the appearance
ol Venus as an evening star, that he is the Regent of the second
Venus period in the Dresden Codex and that he was the god of
the tenth Maya heaven.

Roys quates Cogolludo’s description of Lahun Chan as an idol
with ugly teeth (dientes muy disformes). A passage describing
the creation of the world in the Book of Chilam Balam of Chu
mayel states:'™ “Mighty are his teeth; his Face is that of Lahun
Chan, as he sits. Sin is [in] his face, in his speech, in his talk, in
his understanding [and in] his walk. His eyes are blindfolded.

He shall walk abroad giving the appearance of one drunk.
. There is no virtue in him, there is no goodness in his heart,
and only a litle on the tip of his tongue. ;

I'he face in the disk under discussion conforms to the descy ip-
tion of Lahun Chan in two particulars. The teeth, including
a long curved fang, can Fairly be described as monstrous fr."r-.,lrn.-ur.-f.;.
and the peculiar object framing the eye might well be taken for a
blindfold.

I'’he Maya evidently regarded certain aspects of Venus as unfa-
vorable. The making of this disk may have been an attempt to pro-
pitiate evil. More probably, however, the disk commemorates
the successful evasion ol possible malevolence, [or the fact that a
crack was repaired in ancient times indicates that it was cherished
for more than a brief moment.

The style of these three specimens is so close to that of the
Santa Rita frescoes that it seems certain they were made in north
ern DBritish Honduras. This remark applies to the decorations
only, for it does not seem likely that the natives of this region
mined copper and gilded it. To be sure, opper objects have been
found in some quantity farther south, notably on Wild Cane Key,
but these are not of gilded copper and presumably came by trade
from Guatemala. A cave in the Chameledn Valley in Honduras.
described on page 108, has yielded a large number of copper speci
mens which seem to be of local manufacture but none of gold
or gilded copper have been found.

SUN AND MOON DISKS

Figure fiz illustrates two very thin disks, one of gilded copper
representing the sun, the other of tin representing the moon.
The latter is the only tin object discovered in the Cenote or indeed
anywhere in the Maya area. It is Fragile and was mounted on a
wooden disk.

The glyphs identified as the moon and the sun occupy the cen-
ter of each disk. These elements appear in Maya art over a period
of many centuries but the styles here shown are closest to glyphs
in the codices and therefore are not of great age, These disks prob-
ably form a pair for, although differing in size, the workmanship
seems to be the same,

" Maudslay, 188g-1goz, vol. 1T, pl. fig. Proskouriakoff, 1950, fig. 1, ¢,

= Gann, 1go1, pl. XXX, &,

# Codex Divesden, on page 58, 11 Muluk and 12 Lamat are coupled twice
" Roys, 1954, p. 101, footnote 2,

U Roys, 1988, pp. 10506,

I'he color of gold and of silver (or tin) readily led to their iden-
tification with the sun and moon. Two famous pairs of gold and
silver disks have been described by Spanish historians. One of
these were the great plaques on the walls of the Coricancha (Court
ol Gold) sanctuary in Cuzeo, Peru, which contained chapels dedi
cated to the sun and moon, their walls plated from Hoor to rool
respectively with gold and silver.' Another pair was secured by
Cortés in Mexico. Las Casas ' writes: “Above all this they sent
two wheels, one of gold (with) the figure of the sun carved on it.
with its rays and ornaments, and certain figures of animals de
signed on it. [ think it weighed more than one hundred marcs: '*

5 Seler, 1goi—oz, figs. 55, 56

* Lothrop, 1938, pp. $4—49.

' Las Casas. 1876, tomo IV, cap. CNXI, 48
III.I. B =02

-8, Translation in Saville, 1920,

A marc is z3o0b7s grams or half a Spanish pound (8,115 ounces)


Adam Aleksic


78 METALS FROM THE CENOTE OF SACRIFICE

the other of silver, with the figure of the moon carved in the same
manner as that of the sun, (weighing fifty and some odd marcs).
It has the thickness of a tostdn of four reales, both (are) massive.
Fach one is a very little smaller in roundnes than a cart wheel.
These wheels were certainly well worth seeing. I saw them with
all the other things, in the year 1520 in Valladolid, the day that
they were seen by the Emperor. . . .

b

Fic. biz. Tin (a) and gilded copper (&) disks representing the moon and sun.
Actual size,

These great disks and doubtless others were melted down many
centuries ago and our modest pair, of little intrinsic value, are
probably the only ones in existence. There are, however, both
from Mexico and Peru, a few bi-metallic objects made of gold
and silver. These do not portray but may symbolize the sun
and moon.**

Figure 64 illustrates another pair of moon and sun disks, not
made out of different metals, however, for both are of very thin
copper which has been gilded. The copper is of good quality and
has not oxidized. The surface gold layer has peeled off around
the rim. Neither piece has holes for suspension and presumably
both were attached to a shield. .

The designs on both pieces are executed in wide but low relief
within a circle and are much conventionalized.

The gilded copper used in these disks appears to be similar to
the disks decorated in Santa Rita style and to various sandals and

w Bliss collection, no. 88,

Fig. 6g. Disk of gilded copper. Actual size.

b

Fic. f4. Gilded copper disks which represent the moon {(a) and sun (b).

Scale, 4/5.
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ornaments still to be described. If the gilded copper and the tin
sun and moon disks can be accepted as a pair, it suggests that the
copper was brought to Yucatan in a manufactured state — ham-
mered to shape and gilded — from a region where tin was mined,
and that the decorations in Maya style were added later. This

I

points to central Mexico where bronze was manufactured, especi-
ally in the Valley of Mexico.

Figure 6y illustrates one of several small disks of gilded COpper.
The}r have simple decoration. Similar gold disks also were found
in the Cenote (fig. 50, d, €).

MISCELI.ANEOUS ORNAMENTS

Head Ornaments. Figure (5 shows a tapering sheet of gilded
copper with one end cut into strips. The outline is very similar
in shape to a metal sandal (hg. 64) but it is not a sandal because
there are no holes for attachment. It seems probable that this
object was inserted over the forehead under a woven head band
or turban. Bunches of feathers were worn in this fashion in Peru,
where each feather was attached to a short string and the whole
then braided together. In addition, metal plumes were worn
on the head in Peru and Ecuador. A single example in gold from
Monte Alban, when analyzed, may prove to be a trade piece.

Fic. 65. Head ormament of gilded copper. Length, 110 centimeters (434
inches).

Ear Plugs. Only six ear plugs of metal were found in the Ce-
note of Sacrifice: two pairs (fig. 66, b, ¢) and two crushed single
specimens. Many others of jade were recovered, however, as well
as some of wood. The pairs each-had a cylinder about 2.5 centi-
meters (1 inch) in diameter and height. This was inserted in the
ear lobe and evidently held in place by a pin run through two
small holes in opposite sides of the cylinder. In one case the front
is a flat disk and in the other an outsloping cone. All specimens
have been hammered to shape from a single piece of copper and
then gilded.

Within the regions where the higher arts of metallurgy were
practised, ear plugs appear on almost every representation of the
human hgure, be it carved, plastic or painted. Metal ear plugs,
however, are nowhere common, although they were among the
first objects made of metal in the New World. In fact, apart from
the Cenote specimens, | know of few others from Mexico and
Central America. There is a pair in gold from Coixtlahuaca,
Oaxaca,” which has a tube and flat front like the Cenote examples
but the inner edge of the tube is bent to form a flange, thus hold-
ing the plug in the ear lobe. Three gold ear spools with a flange
on each face have been found at Texmilican, Guerrero.®® An-
other pair is from Zaculeu, Guatemala.®® They are made of

= Aguilar P., 1946, eighth plare.
o Yivd, 1946, Lim. 52.
= Villacorta and Villacorta, g2y, p. 160,

gilded copper and reportedly were found with a Plumbate ware
vessel. They are very crude, consisting of a sheet metal rolled
to form a truncated cone which was slightly modified by hammer-
ing. This resulted in slightly flattening the front. Small holes
near the loose edges indicate that they were held together by
string.

In spite of the great amount of metal produced in Chirigqui and
Veraguas, there are no ear plugs on record.** In Coclé, however,
there were tubular jointed ear spools of gold.** One section evi-
dently was inserted in the ear lobe and the second section then
telescoped into it. The specimens we know from Colombia
include a gold pair from Conto, a region influenced by Quimbaya
art.* They measure g centimeters (314 inches) in diameter and
4 centimeters (114 inches) in height. They consist of narrow
drums with flanges on top and bottom. This shape was used in

Fic. 66. Sandal, ear plugs and bracelet of gilded copper. Scales, a, 2/4;
others, actual size. See table XXII, analysis g4.

s Since the above was written. Coclé-sivle ear spools of gold have been found
in a Veraguas grave near Somi.

= Lothrop, 1937—42, part 1, p. 147.

* Museo del Oro, 19yq, pl. go; 1948, Fims, 61-Gy,
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Mexico during the Aztec period but the material is obsidian rather
than metal. Two pairs from the Colima region in the Cauca Valley
are of the same shape. There is also a pair resembling the Coclé
ear spools.

The invention of the metal ear plug, or at least the earliest
manifestation of it, must be ascribed to the very ancient Chavin
culture of northern Peru.® Like Cenote specimens, Chavin ear
plugs consist of a tbe and Hat outer disk, both beaten from a
single piece of metal. Apart from their elaborate decoration,
Chavin examples are unique because the inner end of the tube
was rolled over on itself and secured by welding or solder, thus
forming a raised ring which held the plug in place. A partly
finished specimen clearly shows the method of manufacture.

Fic. 67, Gilded copper sar

In later times, Peruvian ear plugs took two other forms. One of
these was a narrow drum with flat flanges soldered to either side,™
an almost exact counterpart in shape of Aztec obsidian ear orna
ments. The other was a drum with a flaring outer face, beaten
from a single piece of metal and similar in shape to the Cenote
type seen in figure 66, c. In Peru, however, a decorated disk was
inserted in the outer mouth, usually by soldering or clinching.*
Jade ear plugs with comparable insertions have been found in
the Maya area but none of metal.**

Our survey of metal ear plugs has produced no close links with
Cenote specimens. At the same time, owing to the unique manner
of holding them in place — by inserting a pin near the inner rim

it seems probable that they were all manufactured in the same
locality, which ultimately may be identified.

Bracelet. The only bracelet of metal from the Cenote, shown
in figure 66, d, is a thin band of gilded copper with a pair of holes
in either end by which it was secured with a cord. To judge by
the warriors shown on gold disks, bracelets were in common use,
but for the most part they must have been of perishable material.

Sandals. A number of sandals of gilded copper were found
in the Cenote. It is evident that there were not intended for

human use because the holes punched for the thongs have pro-

® Lothrop, 1g41a, pl. XVIL Tello, 192g, figs. 107, 110, Lothrop, 1951
# Lothrop, 1941a, pl. XVII, aa'.

% Antze, 1gg0, abb. 5-21.

# Kidder, Jennings and Shook, 1046, fig. 143.

jecting edges which are still very sharp. If actually walked on,
these edges would have worn smooth, and the plating is so thin —
002 Ccentimeters that it would show signs of wear. As things
are, part of the plating has Haked off equally on both sides. 1
these sandals were used at all, it must have been to adorn an idol.

Sandals were made both with and without a metal heel piece.
The former type, illustrated in figure 66, a, consists of a sole and
heel piece with a strap for the ankle. It is sewn in place by a metal
strip, the ends of which are clinched over the edges of the sole.
Figure fig, ¢, may be the heel section of such a sandal with the end
ol the strap broken.

The joining of metal sheets by sewing them together with a
metal ribbon is not common in the Americas, although it is a

wdals. Length of b, 15.3 centimeters (6% inches). Sec table XXII, analyses 19, 95.

process easily adapted from textiles. After all, this is a shoddy
technique in metals, which can and should be more strongly and
smoothly joined by welding or soldering, This is one of the n-
herent qualities of metals as contrasted with other materials.

Strap joining makes its first appearance in the early coastal Cha-
vin culture of Peru * where it was used not for rigid attachment
but as a substitute for wire in suspending danglers. Over fifteen
hundred years later, this process was revived in the Lambayeque
region in Peru where it was employed both for danglers and for
the solid joining of sheets®™ The late metalwork of this region,
we may point out, is notoriously Hashy and poorly made. The
Cenote specimens are the only examples we have seen north of
Peru.

The second type of sandal (fig. 67) evidently had the heel se
cured by thongs which passed through one, two or four pairs of
holes. In all cases the toes were held in place by thongs secured
through two holes. The sandals with metal heels correspond
roughly to the sandals represented on gold disks with battle scenes
(fig. 26), and the other form may be of different date. This we
doubt, however, for the uniform quality of the metal suggests that
it came from a single and presumably contemporaneous source.

Cups. Half a dozen gilded-copper cups (fig. 68) and two cast
copper celts are the only utilitarian metal artifacts found in the

= Lothrop, 19418, pl. XX, n.

» Antze, 1030, taf. 3. 120 13, 0L The technigue is more Coammon than these
illustrations indicate as demonstrated by |.||1E||,ih|i_\|||_'|.i material in the Museum
of the American Indian, Heve Foundation,
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Fic. 68. Gilded copper cups. Scale, top, cu 1/2; bottom, ca. 2,/9. See table XXI1I, analyses 1506, 130g, 1511

Cenote. Such objects traditionally were manufactured in Mexico
Lm.' they are not common archieologically except in Guerrero and
adjacent territory and it seems that few reached Yucatan.

The Mexican inventories reveal that Grijalva® only secured
two saucers, two cups and an olla of gold on the coast U{' Y ucatan
and Mexico, Montezuma, however, seems to have had a complete
table service. We quote Durin who received his information
lrom Francisco de Aguilar. In a secret room with a hidden door
the Spaniards found, among other treasure, “Many piles of ves-
sels of gold, dishes and porringers made according to their (Aztec)
style, from which the kings ate, especially foun [.:u'gr dishes nmd{.'
like platters, all of gold, very elaborately worked, .'1:§ big as a large
shield, and they were so flled with dust that one understood chq
many days had passed in which they had not been in service.
There were many gold chocolate cups. . ., "

Golden dishes have not been found in Central America or the
Isthmus with one exception from Coclé.® In Colombia, how-
ever, beautiful bottles of massive gold were manufactured in the
Quimbaya region.® Curiously enough they were suspended from
a string and worn as gorgets.*® Hemispherical cups about the
size and shape of the Cenote specimens have been found in Colom-
bia.* Peru has yielded a large number of gold, silver and copper
vessels. The largest archaeological specimen is a silver jar now in
the Museo Nacional which was found in a warehouse at Chan
chan. It is 1.0 meter (3g inches) high. Much larger metal vessels
were secured by the Spaniards in the sixieenth century, including
one large enough to hold a cow cut in pieces.? .I.hl_'l'.{_" can be 11.:1
question ol exaggeration in these descriptions because the size

= Saville, 1920, p. 15.

= Duriin, 186780, vol. 1, p. 7.

" Lothrop, 1987-42, part I, fig. 58.

8 Lavachery, s, pls, XXXI-XXXIV.

* Lavachery, x.n., pl. XXXVIL

* Musco del Oro, 1944, pl. 4 1948, ldms. &, g.
" Lothrop, g8, p. 5o .

Fic. 6ig. Gilded copper objects of unknown use. Length of &, 216 centimeters

(814 inches). See table XX, analysis 1507,
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1 s « K1 ar . ecorded.
and weight of those presented to the King have been recordec
The Cenote cups (fig. 68) are all Im:msphn'nrfﬁ] Fil‘j.{] m:rh-:-mz:lhmi.
The largest is 10.5 centimeters (414 inches) in diameter. They
vary in quality because the gilding is partly worn away but the
copper has largely retained its original color.

Objects of Unknown Use. It is inevitable that in any large
archzological collection there should be objects which cannot be

= Medina, 1927. Lothrop, 1938,
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explained. Such are the two pieces of gilded sheet copper illus-
trated in figure 6g, a and b. They are too thin to have fulfilled
any useful function and their shapes are so precise that they must
have had meaning to their makers. They vaguely recall the eccen-
tric flints found in cities of the Great period, They also may be
compared with unexplained shell objects found at Hlulmul.”“ 1'-1|.r1t.‘
suggest that ¢ may be the heel of a sandal such as illustrated in

figure 66, .

= Merwin and Vaillant, 1932, pl. 85, 4.

ARTIFACTS OF CAST COPPER

The largest group of objects from the Cenote of Sacrifice was
cast from various kinds of copper ores and from copper-tin
(bronze) or copper-lead alloys. It is a curious fact, which we can-
not explain, that all types of gold objects were either crumpled
or beaten out of shape, but cast copper objects were thrown into
the Cenote intact. It might be argued that the copper artifacts
represent a different kind of ceremony, perhaps at another period.
It is probable, however, that bells were offered to the Cenote
deities for a long time, for they are represented on the compara-
tively early battle disks, and some specimens are of Aztec manu
facture, as proved by analysis. Inasmuch as immersion in water
had little effect on copper, artifacts of this kind are today well
preserved, usually in much better condition than comparable
specimens buried in the earth (p. gy).

specimens from the vicinity of Chongoyape on the north coast
of Peru which date from the Chavin period. One is a wire circle:
a second is a circle of two twisted wires: the third is a circular sheet
with a conventionalized bird embossed on it.! We have seen no
finger rings dating from the subsequent Salinar and Gallanazo
periods but they occurred in the Mochica period which probably
overlapped them.

Perhaps a thousand years after the first metal rings, they became
commaon in Peru. At any rate the Late Chimu and Chancay cul-
tures produced rings in great quantity made of silver or silver
alloys. For the most part these were simple bands of metal 2 pre-
sumably worn by women because they are very small for a man.

A third region where finger rings were used is the Province of
Coclé in Panama and the north coast of Colombia. At the Sitio

Fic. yo. Cast copper death’s heads. Actual size,

Celts. Two small copper celts of Oaxacan type were found in
the Cenote. One was analyzed and contained as impurities: o.1
per cent silver, 0.1 per cent tin and .01 per cent lead. These are
the only metal tools in the entire collection. Apart from copper
celts, gold hshhooks are the only other tools on record from Yuca-
tan. Grijalva brought back twenty of them in 1518. None were
found in the Cenote.

Copper Masks. Figure 7o illustrates part of a series of three
large and eight small copper skulls. They are rather crudely cast.
The larger pieces have the teeth indicated by incised lines and
there is cross-hatching on the chin.

How these specimens were used is not clear. There are no loops
for suspension so that it is improbable that they formed part of a
necklace. On the other hand, there are wide slits in the sides ex-
tending from the level of the mouth to the level of the brow
ridges. These slits suggest that the heads were secured to a rib-
bon which might have been worn as a head band.

Finger Rings. Pre-Columbian metal rings for the fingers were
manufactured in at least four distinct areas, each producing their
own types. The most ancient examples known are three gold

Lothrop, 1g41a, pl. XX, 1, J. k.
? Baecssler, 1gob.

Conte two rings were discovered which consist of gold wire bent
in a circle but not soldered.® Tt might be arzued that these were
small nose rings had they not been found on finger bones.

A fourth type ol ring comes from Qaxaca where cast filigree
rings were manufactured. Some of the local finds, notably in

B ag =
8 =g 3=s
O0O0@O 00
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.71, Copper rings. Scale, ca. 1,/2.

* Lothrop, 1937-41, part 1, fig. 143, a.
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tomb 7 at Monte Alban, are among the most c.laburate and Idcti-
cate castings produced in the New World.! 1 hese masterpieces
in gold were not exported but cruder rings made of copper rea(‘IwTd
distant lands. Seven examples from the Cenote are illustrated in
figures 71 and 72. A specimen like our figure 72, @, was fuund in
British Honduras.® Three examples with a face like our figure 72,
¢, are on record from the Guatemalan highlands ® and a similar
specimen was discovered in El Salvador.”

Fig. 72. Cast copper rings. Actual size.

The Cenote specimens are of two types. Figure 72, i illgs-
trates a ring with a band decorated by serpent hccadsl shown in
profile and a human head shown full face, which projects above
the edge of the band. This type of ring is w_ell kn.own in gold
examples and there is a beautifully carved specimen m.bnne from
Guatemala in the museum in Rome. The Cenote specimen, how-
ever, as well as the rings pictured in figure 72, b, and 73, d, is.a
faulty casting because the inner and outer sections of the mold 1.:hd
not meet properly. As a result, what should stand out as wire-
like filigree is backed by a thin sheet of metal.

The casting of these rings must have been difficult, as the mol-
ten metal had to flow through small and intricate channels. In
Veraguas goldwork, there are occasional pieces withﬂsimilar f:lilurres
in the juncture of the two parts of the mold.® 1 he cx.plfmatmn
obviously is poor workmanship but one may ask why‘u is poor.
We suggest either that it is possible that the Cenote rings repre-
sent a period when filigree casting had not been fully mastered
in Oaxaca and that they therefore are older and cruder than the
classical gold jewelry from Monte Alban or that tht:.}r are school
pieces which had no local market. Figure 73, d, ﬂl:u.m:_mslg,I repre-
sents inexperience. It is what you would expect a beginner to do
in attempting to build a design of wax threads.

The inner motive in figure 73, ¢, also suggests a workman who

has been uncertain of what he wanted to do. On the other hand,
the twisted and braided borders have the quality of a precise art

METALS FROM THE CENOTE OF SACRIFICE

— a style which happens to have flourished in Panama. The in-
ference is that foreign traits were copied in early Mexican jewelry.
We may add that the precise S-scrolls seen in figures 72, a, b, and
=, a, b, are typical of gold castings in Panama, Colombia and the
north half of the Peruvian coast.

Another suggestion of relatively early date for some Cenote
rings come from the face illustrated in hgure 72, c. The nose and
ears at present have no known parallel. The eyes, mouth and the
headdress consisting of parallel vertical bands, however, have a
distinct affinity with the heads on the great caryatid figures at
Tula, whence came the inspiration of Tula-Toltec Chichen Itza,

Fic. 4. Designs from cast copper rings. Actual size. See table XXIII, analyses
94, 93-

The Salvador ring illustrated by Kelemen and the bone ring in
Rome to which we have referred both spring from the same
artistic tradition. :

In addition to the previously published type of rings, a fifth
style was recovered in the Cenote of Sacrifice and is illustrated

s

Copper rings. Actual size. See table XXII1, analysis 21.

FiG. 74.

TABLE XXI1I: ANALYSES OF COPPER RINGS o

"‘r:;::::: C;TTLJ‘::;):: 5 SILVER Gowp Tix Lean Irox Ansenic  AnTivmony  BismurH _[-'u'..\t.mi
. | : 005 Filigree (fig. 73.a)
: : .1 0 i3] 005 L Ig‘l’ ;
o E‘ﬁf& ::: i l'h% ::;g .01 o:: i% 005 I-':Illf;ruz‘i:j;l {{-l_g. 74 £)
E:? {';_f4ﬂgg 0.1 0.1 ” 1 001 ] ][:12:: (fig- 74, )
o l:;.r'.] #g1 .01 .1 ool :: Lo
”:a . g:::‘;ii u-:" >8.8 =) :::: D,II I 001 Grooved, gilded

* Copper: f4.5 per cenl

' Caso, 1gg2a, 1g4zb. Kelemen, 1944, pl. 228,
* Gann, 1918, fig. 83
* Lothrop, 1936, p. 75, fig- 72.

* Kelemen, 1944, pl, 228, b
' Lothrop, 1950, fig. 7o.
* Reynolds, 1946, p. 182,
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in figures 71 and 74. They consist of copper bands with a slight
bulge or bevel or with encircling grooves. One of them (fig. 74, ¢)
has decorated edges and one was gilded by the mise en couleur
process. This form also occurs in Qaxaca.

Analyses of these rings are given in table XXIII. With the small
amount of comparative material at present available, it is not
possible to determine where they were manufactured.

COPPER BELLS

Bells of cast copper and copper alloys were dredged from the
Cenote of Sacrifice in great numbers (hgs. 76 and 81). In fact they
comprise the largest group of metal objects recovered. In addition
to the several hundred specimens in the Peabody Museum, there
are about a hundred others in the museum in Mérida, Yucatan,
and there are four in the Southwest Museum, Los Angeles, Cali-
fornia.’® From the shapes of the bells and their composition it is
sometimes possible to determine the place of origin, which was
Mexico or Honduras,

New World bells fall into several categories. The simplest types
consist of square metal sheets, rolled to form a narrow cone or
pinched at the corners to make a shallow depression. Both have
suspended clappers. The first group comes from northern Mexi-
co and the southwestern United States.!! The second group is
from the Diaguita area in northwestern Argentina, adjacent por-
tions of Chile * and the coast of Peru. In this area there also are
large bells, oval in section with insloping sides, a flat top and sus-
pended clappers. They are made of cast bronze or of wood. Tt is
probable that they were worn by llamas.*

A different type of bell has a resonating chamber completely
enclosed except for a slit, through which a loose pellet is inserted.
This corresponds to our sleigh bell and in reality is a metal rattle.
The normal suspension of these bells is by a loop in the top. This
type is found from the southwestern United States to Peru ™ with
scattered examples occuring as far south as Chile.’ All Cenote
bells are of this type.

There are two variants of the rattle bell which might well have
but actually did not reach the Cenote except in gold. One form,
found in southern Mexico,"® has no loop and hangs from two
holes in the top. In another type the loop is replaced by a handle
or a tang for the insertion of a handle. It occurs on the north coast
of Colombia (fig. 87), in the Province of Coclé, Panama,'? Costa
Rica (fig. 108, b, d) and in the States of Sinaloa ' and Michoacan,"
Mexico.

Most Cenote bells probably come from the central Mexican
plateau and adjacent Mixtec, Zapotec and Tarascan areas. This
region, together with Yucatan, has produced most of the surviving
codices, in which bells are frequently depicted. They are shown
in Maya manuscripts on wrists and calves, attached to bars worn
on the chest, on necklaces, on shields, on belts and on headdresses.®
Schellhas *! has pointed out that bells are associated with the Death
god in the Maya codices. Landa ** states that after the Conquest
the Yucatecans paid fines with “small bells and hawk bells of cop-
per which they had from the time of their unbelief.”

It is not yet possible to state where or when bells were first

" Watkins, 1944, p. 23.

" For a recent bibliography, see Haury, 1047

* Ambrosetti, 1go4. figs. 44, 46. Latcham, 1938, fig. 146, 2, 3. Debenedetti, 1g10,
figs. 174, 174, Nordenskidld, 1gei, fig, 26, a.

" Ambrosetti, 1gog, figs. 66, Gy, 68,

" Bacssler, 1qo6, tal. g4, figs. 518, 510.

“ Latcham, 1938, fig. 146, 6, 7.

" Aguilar P., 1946, Fm. IV, A 1. Bergsge, 1938, pl, 1, rs.

" Lothrop, 1087, figs. 74, 75.

* Ekholm, 1942, fig. 19, h.

* Kelly, 1947, fig. 80, N; pl. 2o, B,

® Codex Dresden, 11, 111, V, XLIII, Codex Troano, X1V, XXXIV. Codex Cortesi-
apus, XVI, XXVIII, XXX, Codex Peresianus, sz,
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macle in the New World; the one positive statement which can be
made is that nowhere can great age be claimed for them. In Peru,
early metalworking cultures such as Chavin and Nasca did not
produce bells. Chavin figurines of soldered sheet metal may con-
tain a pellet which rattles, but this is not a true bell. The most
ancient Peruvian bells now known date from the Gallinazo period
(ca. 850 A.D.)* but most dated specimens are from the Inca
period and are of bronze rather than copper.?* In Fcuador, metal
was worked at an early period but no bells of comparable date are
known.*® We have no chronological data for Colombia, western
Panama and Costa Rica. At the Sitio Conte in Coclé bells come
from the carliest graves, dating perhaps from the thirteenth cen-
tury.®

In Mexico, the home of the Tula-Toltec, bells probably were
introduced together with the knowledge of metalworking. Vail-
lant *7 wrote: “Metallurgy seems to have arrived late in Mexico,
certainly not before the eleventh century. Mentions of copper in
Toltec times refer more probably to the Dynastic (Tula-Toltec)
period than to that of Teotihuacan. I know of neither copper nor
gold which comes from the early or middle periods of the great
Middle American civilizations, although some hollow clay bells
from the late (Teotihuacan) Toltec occupation at Azcapotzalco
tantalizingly suggest metal prototypes.” The evidence of the Tula-
Toltec disks from the Cenote, however, is that metals were known
in central Mexico a little earlier than had been supposed. The
published archzological record in central Mexico reveals no bells
definitely older than the Artec period. Thus bells found by
Gamio ** at Teotihuacan dated from the Aztec rather than the
classical period. Specimens from Tenayuca also were Aztec.®

In table V we give analyses of copper bells from the Valley of
Mexico, which fall into three groups, one alloyed with lead, an-
other with tin and a third of fairly pure copper. In addition to
the bells analysed and published by Arsandaux and Rivet, fifteen
others contained lead in approximately the quantities indicated.

A great many Tarascan metal artifacts have recently been
brought to light as a result of excavations at Tzintzuntzan and
Cojumatlan in the State of Michoacan, This region yielded many
gold and silver objects at the time of the Conquest but the arch-
ological finds consist largely of copper tools, perhaps the most im-
portant development of this kind north of Peru. There are, how-
ever, a large number of copper bells of the circular and wire-like
types (A and F).* No analyses have been published but it is
probable that the Tarascans contributed to the finds in the Cenote
of Sacrifice,

Gold bells have been found in great numbers in the State of
Oaxaca and presumably many copper specimens were manufac-
tured but they have not been placed on record. In table VI we
give the analyses of various copper objects from Oaxaca, only one
of which (108) is a bell,

Farther to the northwest, copper bells occur in considerable
quantity. Ekholm,* who recovered one hundred and eleven speci-
mens at Guasave, Sinaloa, notes a general resemblance to others
from the State of Mexico, Jalisco and the southwestern United
States. McLeod has analysed copper found by Kelly at Culiacan
in Sinaloa.™

= Schellhas, igoga, p. g 1gogh, figs. 108, g 196, h-k.
® Torrer, 1941, p. fo, footnote 342,

= Bennett, 1980, P 70 1046, poodo,

# Nordenskiold, gz, figs. 19, & 44, 1, 3. 8

#= Jijin v Caamaifio, 1927, pp. 14{-{5.

= Lothrop, 1937-41, part II, p. 26y, table VI,

¥ Vaillant, 1941, p. 148,

= Gamio, 1922, vol, 1, im. 187, ¢

= Noguera, 1955, ldm, LVIL, g0,

* Acosta, 1980, Borbolla, 1944, Aguilar P., 1946, Lister, 1949
= Ekholm, 1942, pp. g5-100.

= McLeod, 1945
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Copper bells have been found in the southwestern United States
from the Mimbres, Tonto Basin, Tucson and Flagstaff districts
and in excavations at Snaketown,* where they are placed in the
Sacaton Phase, dating from about goo-1100 A.D. They thus are
among the most ancient copper bel Is to which a satisfactory age
can be assigned. The forms are similar to bells from Casas Grandes
in northern Chihuahua * and to various bells from other parts of
Mexico.

It has generally been assumed that the copper bells from the
Southwest were imported from Mexico.*® The analyses by Dr.
W. C. Root which we published in table X111 reveal two types
of ore, each with silver in varying amounts as the principal im-
purity. No copper-tin or copper-lead alloys are recorded. In other
words, the composition of the bells from Arizona and New Mexico
is unlike that of any central Mexican artifacts now on record.
This does not mean that they are not importations but, if so, their
source has still to be demonstrated. Tt is possible that some trader
taught the art of casting.

ANALYSIS CATALOGUE

NUMBER NUMBER LEAD Tin S1LVER GoLn
47 C/ 4872 =T B4 1.0 2.0 N
30 . .04 e 2.0 M
48 /g7 01 2 2.0
g C/q872 = 07 A z.08
24 . A A L
Bl C/ql7e A . 1.0 N
35 -5 4 -
87 5 A A MM
e C/4f7a 01 M .1
40 C /4872 Y o1 A
) C/q872 . N A1
q C /Goog o .1
5 C /4872 i N

* No platinum, chromium, calcium, gey manium, zinc or cobalt,

Turning now to the Cenote bells, we obviously cannot hope
to date individual specimens until there are stratigraphic and
chronological data from the areas of manufacture. On the other
hand, the Cenote affords evidence that bells were produced
while Maya art of the Great period still flourished. This comes
from the battle scenes on gold disks which combine Maya and
Tula-Toltec styles. Many of the warriors wear bands of bells on
the legs below the knee (fig. 26). The art of casting and the manu-
facture of bells in Mexico therefore extends back to the end of the
tenth century. This is in accord with Stanley Bogg's finds at Tazu-
mal in El Salvador * and the tree-ring dating in Arizona and New
Mexico.

All the Cenote bells were cast d cire perdue over a clay and
charcoal core, subsequently extracted through a slit in the base.
Traces of the core may be seen in many broken examples. Speci-
mens from central and western Mexico often were built up by
spiral wax threads, regularly spaced, which were not smoothed
down (fig. 86). Microphotographs show definitely that this is
not a soldering technique, as the interior structure is homogeneous
(fig. 112). Bells with smooth surfaces may have been manufac-
tured in the same fashion to insure uniform thickness of walls.
How the liquid metal was poured we do not know. It is obvious,
however, that there was a vent on the top of the loop, for many
specimens exhibit a small projecting knob. There also is a sug
pestion of a vent at the base of one specimen  (fig. 84, J).

# Gladwin, 1937, p. 108
%] am indebted to Dr. A, V. Kidder for photographs of bells in the Cilla

PPuehlo collection.

TABLE XXIV: IMPURITIES IN C

Clappers, with a few exceptions of metal, consist of small stones.
They may have been incorporated in the clay core which was
subsequently broken to free them or they may have been inserted
after manufacture by bending the slit.

Cenote bells must have come from many localities. The forms,
which we shall now describe, are almost always known some-
where else but there is no other single district in which so many
different shapes occur. In other words, the Cenote has yielded
an epitome of Middle American copper bells. '

Style A (Spherical). This series, illustrated in figure 75, a, and
76, a, consists of spherical bells with loops on top and a slit on
bottom. This opening extends around approximately half the
circumference and usually is wider at the ends than in the middle.
I'he clapper, if present, is of stone, The Ffact that so many bells
have no clapper raises the thought that they may have been pur-
posely silenced before they were thrown into the Cenote of
Sacrihce.

OPPER BELLS OF STYLE A *®

Imon ArsENic AnTIMONY  BismuTH REMARKS
.2 4 A 01 :
A4 41 02 ol Bell and ring the same
i AW : 005 3
.!3 00 11
= | il L3 A1
A | SRR ANl
i 2 05 N5,
Sl .[]* .ll:' A0l
1 al i il
i ] = | SNl
(#)
1 0F

Bells of this shape made of copper occur in western and north-
ern Mexico as well as in the southwestern United States. Gold
examples found in the Cenote have their shape slightly modihed
by the insertion of a small circular platform under the suspension
ring (fig. 109, b), a type also found at Monte Alban.® The gold
specimens from the sacred Cenote probably were imported from
Panama.

Fic. 75 a, Copper bells, Style A; b, copper bell, Style A1, Actual size.

The composition of bells of this series appears in table XXIV.
It will be noted that the first four specimens contain about 2 per
cent silver as an impurity. The first two specimens also have a
considerable amount of lead, which may have been added as an
alloy. The others, with one exception, are more than gg per cent
pure copper.

% For a recent discussion, see Haury. 1947,

wyerbal information in Kidder, 1948
= Aguilar F., 1946. ldm. V. C 1.
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Style Al. This group, shown in figures 75, b, and %76, b, is
spherical like Style A, but has the opening reinforced by a wire-
like lip cast integrally with the body.

Analyses are given in table XXV. The first six specimens are
remarkably alike and all are probably made from the same ore.
The lead must be a conscious alloy but other metals appearing in
considerable quantity, such as silver and arsenic, must be impur-
ities. This group approximates analyses 40 and 47 in table XXIV.

TABLE XXV: IMPURITIES IN COPPER BELLS OF STYLE AlL*

ANALYSIS CATALOGUE

NumpeEn MUMBER LeAD Tin SILVER Gorn
45 3 2.1 j1 2.0
44 5.0 - 2.0
KL 2.0 | 2.0
42 | T4 1.1 1.0 1.1
Bs 2.0 | 1.0 Kl
LT ; 2.0 o 1.0 A1
a7 1 " «1 00
B 5 .1 s
g5 Al 0 ) 001

* Mo platinum, nickel, chromium. calcium, germanium, #ing or cobalt

Bells of similar shape have been found in quantity at the famous
“hell cave” near the Chamelecon River in Honduras (p. 24).
Analyses of Type A1 bells from the bell cave appear in table XVL
The metal is almost pure copper, comparable to analyses g and 53
in table XXIV and analyses 85 in table XXV. Most of the Ce-
note specimens then probably did not come from Honduras but
a [ew of them may have.

Fig. 77. Copper bell, Style B. Actual size.

$d8 »d doddas
S>&6P20 3D @
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Fic. 78. Copper bells, Style B. Scale, ca. 2/3-

Style B (Elliptical). Copper bells of Style B are shown in
figures 77 and 78. They are roughly ellipitical in outline with
the slit extending across the entire lower half. They may be called
the button type. The analyses ol Cenote specimens are given in
table XXVI and examples from Honduras in table XVI. In both
cases, silver, arsenic and tin are the chief impurities and in neither
group is there any gold. Antimony and iron usually occur in Ce
note specimens but are rare or absent in those from Honduras.

Tron ARSENIC Axtimony  BisMmuTH REMARES
o = 1.0 A A Bell and ring the same
(stome clapper)
miT 1.4 | A0 i
A1 >1.0 4 | 1 v
Bell and ring the same
1 1,0 Ar5 .05 {stone clapper)
.1 4 .05 .01
w1 = | ANl A1
01 -2 A5 ARl
MO 4 .05 il
51

Some of the Cenote specimens are similar to those from Hon-
duras but I do not think there is sullicient evidence to prove their

point of origin.

Fii. 79, Copper hell, Style C. Actual size.

Style C (Flat shoulder, round body). This is a relatively
small group, distinguished by flat, sloping shoulders and a rounded
body (fig. 70). At present there is no indication where this type
of bell was manufactured .

Fic. 8o, Copper bells, Style D. Actual size.

Style D (Pear-shaped). This large group, of which there are
six principal variants, may be described as pear shaped. These
types, with one exception, are Mexican but the place of origin
cannot yet be determined. The simplest form appears in higures
80 and 81, b — except the four specimens in the center of the left-

hand row.

TABLE XXVI: IMPURITIES IN COPPER BELLS OF STYLE B *

ANALYSIS CATALOGUE

NUMBER NUMBER LEan T SILVER
74 C /4866 01 2 A
7h C/y8b7 00T 2 .ol
75 C /4867 01 1 .ol
7 C /4867 .01 A1
8 C /4867 T . .01
20 C /4865 ] o

* No platinum, nickel, chromium, calcium, germanium, zine or cobalt,
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Copper bells of Styles I), D1, D2 and D3, Scle, ca.
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Style D1. This type is similar to I except r.hluzt the mouth is re-
inforced by a wire which was cast integrally with the body of the
bell. Tht.-.dlwu forms have the same relationship as Styles A and
A1, An additional characteristic of D1 bells is that tI‘Ee loop at the
top usually is double, as seen in figure 82. ‘I'Iw:ls trait also occurs
in many other forms of bells (figs. 83-85) but 1s not found in the
wire-wound bells and is rare in Styles A, B and C.

Fig. 82, Copper bell, Style D1, Actual siee.

Style D2. This group of bells is illustrated in figure 81, a,
middle row. The treatment of the mouth 15 similar to the D bel_ls
but the mouth itself is elongated, resulting in a slight bulge in
the center. This is not a common form,

Style D3. A large and widely distributed class of pear-shaped
bell has a platform on top of which the ring for suspension is pl:'ir.ed
(fig. 84, b). Elongated gold bells of this style are typical of Mixtec

= % : : 1 ] "
jewelry such as was found in tomb 5 at Monte Alban. Cupp(r.
examples are on record from Arizona®* the Mexican states of
Tampico,®™ Sinaloa and Michoacan,'! also Guatemala (fig. 8)
and the Bay Islands off Honduras.®

Style D4. There are two types of decorated pear-shaped bells,
each represented by about a dozen and a half specimens at Chichen
[tza. One of these, illustrated in figures 83, ¢, and 84, €, g, h, has

incised decoration of simple type. With an exception in figure 84,
e, this is confined to a band encircling the bell just below the
shoulder.

Style D5. The second decorated group has cut-out designs just
below the shoulder. The commonest form appears in figure 85,
a, which represents one of seven almost identical specimens.
Figure 84, b, shows a bell adorned with flat loops and a spiral ap-
pears in figure 84, [.

Thirty-three analyses of pearshaped copper bells are given in
tables XXVII and XXVIII. With the exception of three speci-
mens in Styles D and Dg there are no alloys. Two of them are a
copper-lead and the other a copper-tin alloy. This clearly indi-

Fic. 83. Copper bells of Styles Dy, D4 and D5, Actual size, See table XXVIII,
I analysis 27,

cates that the pear-shaped bells did not come from the Valley of
Mexico where most bells were of bronze or a copper-lead alloy.

The impurities in pear-shaped copper bells from the Cenote
of Sacrifice present a pattern which suggests that they were mar:‘.e
of very similar ores and that they all may come from a single dis-
trict. Thus all of them have silver, but only four have more than

TABLE XXVII: IMPURITIES IN UNDECORATED PEARSHAPED COPPER BELLS,

STYLES D, D1, D2, D3

ARTIFACTS OF CAST COPPER

one per cent. All but three specimens also contain lead and ar-
senic in small quantity. Over two-thirds have small amounts of
tin, antimony and bismuth. On the other hand, gold and iron
often are absent or occur in minute quantities.

In the course of time, when many more analyses are available,
it should be possible to locate the region where bells of D styles
were manufactured. At present we have practically no data at all
from important centers of metalworking such as Guerrero, Mich-
oacan and Chiapas (table VI). We also lack data from Vera
Uruz and Tabasco. We call attention somewhat dubiously to an-
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indicated on the shoulder of the bell (hg. 85, ). Other animals
include dogs (figs. 84, ¢, and 85, ¢) and birds (fig. 85, b).

Analyses of cat-face specimens are presented in table XXI1X.
They are unlike any copper yet discussed, for they contain no gold

or iron and little antimony. We do not know where they were
!
manufactured.

Style F (Wire-like). “Wire-like" copper bells of various styles
are illustrated in figure 86. The name is misleading because, while
they appear to be made of wire soldered together, in fact they were

TABLE XXVII: IMPURITIES IN DECORATED PEAR-SHAPED COPPER BELLS,

STYLES D4 AND D5

ANALYSIS

CATALOGUE ] 2 i g = 5 e 2y 3 1
NUMBER NuMmuer LEan Tix SILVER Golp Inow Arsenic - AnTimony  Bismute REMARES
B "/ 594¢ 0.1 0.1 01 A1 0.2 0.1 o1 Style 1'1'.1_ )
Bz Clyns7 K] ol A i1 w1 A5 ML #
70 C/figoB Al 0.1 ol .01 0.2 o5 i i
8o C/q8:8 A0 : it .01 01 A "
=8 C/ 4066 S .01 01 .01 -
i) Cboug ; .0l Figure 84, ¢
oy C /Good A5 MM 2.0 01 001 0.2 01 0001 Style Ids, Figure By, a

alyses from Oaxaca in table V1. Individual specimens, including
a bell, are very similar to the pearshaped bells from the Cenote.
In the Oaxaca copper, silver is present, gold is absent and iron

is rare. The other metals do not occur as frequently as in Cenote
specimens.

Style E (Head-effigy). This unit consists of small head-effigy
bells. The commonest forms is globular and represents a jaguar
(hg. 84, a, i-{). Nineteen of these were recovered from the Cenote.
Human heads are of three types. In one (fig. 85, €) the mouth of
the head is the mouth of the bell. Another (figs. 84, d and 85, a)
has the mouth of the bell at the base and the rounded mouth of
the head projects from the side. A third type has a face crudely

Fic. 85. Copper effigy bells, Style E. Actual size,

cast as a unit. This can be seen in the magnified section appear-
ing in figure 112, which shows the uniformity of a casting. These

bells were doubtless made by winding wax threads =
£ a ! B W« eads around a core
CMARE of the desired shape until the body was ¢ pin :
i sy T SILVER GoLp Iro ARSENIC ANTIMONY Bismutn  REMARKS - pe the body “-ﬂf' i.l!IIlpittul, CuLiuTg i
e iplobes i — — . G m Style D the mouth, adding the loop and decorations, and then casting by
Nus el e T £ — — JO5 ! A ? . Op . I ) i
' : C./4B48 S40 o & : B u'f,. n'r: 05 o the cire perdue method. The advantage of this technique is that
- = 1 .o ! o : fi i lle wf e : e £ .
;‘il C /40947 0.1 >2.0 ol i 0.1 01 005, it insures walls of uniform thickness. It is pmssih]e that most if
i 0.1 i 1
BR C/4542 0.1 1.0 0.1 01 not all bells were built up by this method and the outer walls
-/ i o g 0.1 A
E'” E :1::'3 - i ‘:M :;; 0b usually were smoothed.
1H o ‘ o ) i "1 i 45 Apart from the Cenote of Sacrifice, wire-like bells have been
54 /a7 o =L ::, 0.1 0.5 1 E found in quantity in the Valley of Mexico and in the State of
[H C/4947 o1 : a.1 005
~ e s o1
. 4 " " Style Dy
. 0.1 05 LY ]
. - al 2.72 : &
4 Clqu47 05 “ 1 : EE 0.1 0.4 oM .::Z:C:I{I,:I
4 7 ; ; 4 0.1 i
aH |:f.:' ax B o .01 1.0 i s
ed if:' 04 A% .1 0.1 01 44 . i
a5 L L % .
o -
- Style D2
o1 1.0 01 0.1 A Oh s W
(B4 0.1 | . L S o
- l_(-":.-'l,r{‘;-'ii 0.1 o1 0.1 0.1 17 n"':' J jettee W
11 (::E':: o S o o1 k:
'.|*..1, R Lt il ¥
Stvle Iy
5 0.1 vie L33
T 6 22 .24 A6 A1 21 56 m‘tl Sy i
10 (:J-h:,:i? 4::-” e N i o 01 _Eml :
a7 : _-! E.r; i e 0001 001 T -m”
27 /4B . i 01 :
5 C /4876 gl , ; &
'.:l: ?‘f]J L0 .01 1.0 e 03 2
85 /1876 01 0.1 0.1 i i :
i ['a.-'.;B'-l': LN 0.1 2.0 o
55 ’ ("jr o i £
i ¥ = s
3.{: C /4876 001 0.1 L
5 /

Fic. 84. Copper bells of Styles Dy (e, g &), D5 (&, f) and E. Actual size. See Fu

I tables XX VI, analysis 2g; XXIX, analyses 68—70.
= Haury, 1947, pl. 1% .

= Ekholm, 1942, fig. 19, £
# Ekholm, 1944, fig. 51, a, b.

;. B6. Wire-like copper bells, Style F. Actual size. See table XXX, analyses,

| B4, 159, 140, 145 146, 151.
a Aguilar P., 1946, lim. IV.

4 Strong. 1095, pl. 17.
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Michoacan. They are also on record as far north as the United handle. Two specimens, one of copper and the other of tumbaga Style F2. Many bells have the thickened lip joined to a b -

States. Examples, however, occur far to the south, but not in are on record from Antioquia in Colombia.** "‘h_“'i' encircles the body of the bell at its maximum nlimm-l:::l ! 5'-3:10 f'4-_ Ihe specimen in figure 86, g, has no dividing band
quantity. They have been reported from the northwestern por- I'he Fact that wire-like bells were manufactured in South Ameri 2 1n higure 86, ¢, : UL LI SHUNC Sattace M Sonered. DY HanEs,

tion of Honduras and from the vicinity of Guapiles in north- ca suggests that the technigue may have been invented there and Styvle F5. The oro for .

eastern Costa Rica.** We illustrate in higure 87 an example in high introduced to Mexico with the knowledge of metallurgy. At any = N hh::p:}'d 1::"'”_. “:i &t ;[]]‘_:“.' ]'“ l”_”"-”]"-"'['” iIJ[. have been pear-
grade copper from the north coast of Colombia, which has a solid rate, the greatest production took place in Mexico and with it Style F3. In many cases, the body of the bell above the band - rigure 50, f, shows a bell with flat, sloping shoulders and

Fa ] R . a rounded under-body. This sl ' COT
just mentioned is deco i el e : CT-DOdY. 118 shape corresponds o what we have
rated by raised zigzags evidently reprodug ] [ what we have

CARLE XXIX: IMBURTTIES IN CAT-FACE COPPER BELLS, STYLE £ called Style C in the bells with smooth surfaces. In this case, the

1§ [I”‘.'E‘l{]‘\ 0 1 Wax. E\. dr 1 | 1 5 SN0
11 _" 2 ¥ W Xd4In ]l ire 1 AlTatec b4 "-{IP i it |. 1T L) d 3 1
i ] L.} |||.:|\1'|1‘|.| 11N j].—\."”‘. [ - -'I-', "ili ?“l{ Lin | || W0 | i are | L i =
4 - - ol an AeCorate v |f|'_;'.f£i'-'. '

L

ANALYSIS CATALDGUE

NUMBER NUMBER LEAD Tin SILVER Golp IRON ARSENIC ANTIMONY BissmuTH REMARKS
[} . .|H;;‘: 0.1 2.0 . 0.1 JO0E Figure 84, 1
71 | 1245 0.1 0.2 . | .1 A
] C /Goio i1 0.1 0.1 i} Figure 84, j
fig C /6ot LML 0.1 0.1 001 Figure B4, [

came the introduction of a new alloy containing copper and lead.
Rivet ** found that 32 per cent of one hundred and ffty-three
copper specimens from Mexico contained tin and were bronze,
but our tables V and XXX indicate that 50 per cent or more ol
the wire-like bells are of copper and lead while only a few are ol
bronze.

In table XXX we have placed the analyses in three groups, con
sisting of a copper-lead alloy, native copper and bronze, The sil-
ver content indicates two distinct ores, one with 2.0 per cent and
the other with 0.1 per cent silver. The latter hgure is typical of
the Valley of Mexico (table V). We have only five analyses of
copper from Guerrero but there exists an ore which contains 2.0
per cent silver (table VI). Our analyses from Michoacan contain
0.1 per cent silver. Until more analyses of Mexican specimens
are available, all we can say is that the Cenote wire-like bells prob
ably all came from that country and probably most of them from
the Valley of Mexico.

Almaost all wire-like bells are pearshaped. The simplest type,
seen in figure 86, a, has no decoration.

Style F1. ['his group has the mouth reinforced by a wire-like

: : thickening of the rim. The example in figure 36, d, like man
Fic. 87. Wire-like copper bell. North coast of Colombia, Actual size. Coller o i I : Y
gon of Mrs. Roger Stone. others, has the loop partly doubled.

FABLE XXX: ANALYSES OF WIRE-LIKE BELLS OF COPPER, STYLE F*

ANALYSIS CATALOGUE
NUMBER NUMBER LEAD i SILVER GoLn IR ARSENIC  ANTIMONY hsMuTH REMARKS

7 C/ro87 21.76 A2 23 b 14 1 Ring and bell the same

G G/ nopo 18.9 (#) Ir. I'r. (#} {#) () Fizke analysis

D C/ri15 1.5 {¥) I'r. I'r. I'r. (# (¥ (¥} I'race of silica
1400 /856 >4 i 2.0 (M1 4 A AWK No clapper (hg. 86, )
150 C/q8zn o 0 4 .01 0ol i 1 ool No clapper (hg. 86, )
158 C/q855 >4 | 2.0 1 | A _\:-n clapper
141 C/qB50 =40 i 2.0 A i A5 o0l .\.l:ll.]:l.|l|:ll'l'
1RO C boasg R .01 I (RTHY il ?\rul_ll:-]u-]
|:;.L| C/Goze TR 1 .1 . 01 W1 \:u clapper :
1_'|.| C/bozs 4.0 A il i MM No clapper (hg. 86, ¢)
LTy C/bhozza 5 ol N 001 01 .2 0 o1

G C/qBry R A A L A 3 V1 0015

41 C/bozz 5 [ 2 (i v | il .
14% C /4058 5 o 2.0 ’ . .1 AR No clapper
140 C/4854 i | 2.0 1 i 05

i C/qBe2 i1 i o A0 A0 2 J A0 :
142 C,/4850 iy i 0o a5 00 \...1?'I.|-'|'l|3l.'.'l

fig C/4855 0l 1.0 .ol .01 .1 w1 Figurc 86, « . .
146 C /oy I A 1 1 AW il ‘1I.lmc clapper (hg. 86, g)
145 C /4007 a0 5 i) on No clapper (fig. 86, a)
157 C/4854 A1 =20 2.0 I A 0 Stone clapper (bronze)

* No platinum, nickel, chromium, cadmium, germaninm, 2nc or colkalt

@ [nformation from Mrs. Doris Stone, who kindly allowed me to sketch the Guanacasie. This is indicated by collections the Museum
specimen in figure 87, The Guapiles region yields many trade products including # Créqui-Montefort, Rivel and Arsandanx, 1919, pl. VI, §, 5; analyses 4 and 23
ewelry from  Veraguas and Coclé and polychrome pottery from Cartago and @ Rivel, 1946, p. 18,
J ) R I I ) M
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OBJECTS OF CAST GOLD

Cenote specimens of cast gold or of tumbaga, a .g]ilftia:cl g:}l;cllt
copper alloy which appears to be ol F;nhl. form l-.vtu-qmr?; 1.':.r W .g1 |
of the total gold recovered. Practically all urui;u.lls of cast go (f
were manufactured in Panama. Most of them are in the :stv_,-:f 0
Veraguas but a few are of Cocle types. F]Il(:rbpﬁt.im_fn r.al rot
Colombia, another perhaps from Costa Rica. ]"helr_el 1% m; .;.rlunle.
cast-gold object which can be ﬂ[l!’lhlk[(‘.q to Mexico, whic ll is
curious as a lot of cast copper reached Chichen Itza from that
lﬂ;,l;;g;niysh and Corrosion. Corrosive data Imf-ed on ;ﬂmll'lt.:ll'-
cial experience are generally regarded as trade SELI(fIS :11.1I c{—mz s;?n-
dom made public, yet many facts are of commmon Lrlum :E: ge. i
the light of these we shall discuss the copper-gold alloys [Tum : .
Cenote, which are much better prescrw:d thar‘\ lesul u::n} I:ll?
points of origin, notwithstanding the pummeling [J[rﬂldld\-ld}la.
specimens before sacrifice and the rough treatment received during

dredging operations.

X 3 £ IMBAGA
TABLE XXXI: GOLD OBJECTS CONTAINING COPPER AS AN ALLOY (TU 'H'.ﬂ_ )

CATALOGUE

ANALYSIS

T STYLE
NUMBER NUMBER OsjECT 3 - = e G
1261 C r._:;;u Double human pendant E:n:}i
|;Ei C 'TITH';I.I Human pendant (:m-i,a_.
uﬁ;l; G726 Monkey pendant JT;-
1272 C/r715b Figuring Y -:1_5
; C /7704 Pendant, human figure A
::-.:i {:: -::':'2-4 Large pendant, human figure Caoclé
7 S 7T BN
1252 /7hfig Bell Veraguas ()
¥ ! - ‘ I
1255 G/76gy Pendant, human higure {.uE_;:
i !-:.:: /774 Figure \-'¢-|:;1g1,;.5
mi:" C/bbgh Bell i
22:1. C -";?:Jlfr Human head from pendant e
] ki o ;

Nearly all copper-gold specimens _i'mm the 'I[.".rl‘n:c:tv \;L{L I;::ji
factured in Panama— in the Provinces ol {,m'iu.at.u | Ii.l1‘:hjlc.h.
They have been treated by the mise en f'ﬂ!!h'“lr' prox f':h }1.{ e
the surface copper is removed 4:!11:11'11(11“?', !t:r:*m.xlg.ﬂj a. 5 tn‘L 0 m.?m.
grade gold. In the Isthmus, especially in v L'l:af}"llﬂfs.l l;ﬂ- J:I; -
core often has turned black and has the (‘.:II‘.LS]HII:_*II‘.l-l__‘Ir f:t :.t:m L.m_i
Only high-grade gold 1s not affected, but one 511:.(.1.mu“_” _I“ :
roded contained over 8o per cent g'n_]d and two othe rs:l i 7 -{F:’_
cent. Gold grains in the black material are 1'|z-;|l1lh: under the !unl.. "
scope but not to the naked eye. H uaqueros in P;uw..tna,u:::tlltﬁ
melted up broken objects, haw._* hee_u surprised .at the Iaml i
sold recovered from the black interior and :;{Imsﬂ!?leul 1, 1
:ruaﬁcd the price on what they {'H!] "rar_hun 5pe1umen.~... =A%

It is obvious that there is some factor in the soil :Df the .rul n. .i
which affects copper-gold alloys and is not present in the water o

COLOMBI

Of all the imported metal arlil'm}s found in the me.El::}
Sacrifice, the gold pendant shown in hglure 88 11111151: h:iu L?"a:wlhe
the farthest, for the style is well l:.unwr_1 in Il_w Cauca V alle*_,l mh 5
central Andes of Colombia, a region inhabited by the Quimbaya

i Gregg, 10984, P 140, Addicks, 1940, p. 359.

[o04]

the Cenote. We have seen that the chalky water of the Cenote
was beneficent to copper, but the copper in the gold alloys did
not come in contact with the water owing to the exterior skin of
high-grade gold. The answer probably is that the lstlntl,:fnian speci-
mens has been subject to electrolysis, or decomposition by the
action of electric current. .

Contact of one of the noble metals, such as gold or silver, with
2 baser metal, such as copper, under certain conditions lnnrn:' a
walvanic cell, and the baser metal becomes an anode or positive
:crminﬂ!. Once copper salts have appeared, electrochemical cor-
rosion will proceed rapidly. Electrolytic action may !J{' stu‘rml in
various ways, including: inequality of stress, h:f:al variants in “fm'
pusitiun. temperature differences, stray electric currents, lm.'r.‘!gn
matter on the surface and formation of oxygen concentration
cells.!

Re-use of Cast Gold. It has been suggested that _the sheet gl.rﬂd
from the Cenote of Sacrifice was shaped by Maya smiths by beating

CoPPER Goln SILVER REMARRS L USTRATION
R TR S = Figure g2
a8 1.4 2.8 i &
“ 2 41.9 2.0 8- }'Lllgun Bg. &
j»:‘ 4 s;.;j 2.6 Figure g8, ¢
T = .
517 4b.5 1.8
T &8.0
FJ:’J:_: ;éi ih Figure 8g, g
£ Ag. ¥ 100 b
} i et e - 5
41.7 48.6 v i -
37.8 R2.0 10.2 s = 164 Figure 8q, f
LY 2% ey : o
e ::J:; :':: e = b Figure 102, a
_:14- {i—-:,, 1.8 Figure 8o, @
327 i S

out the sheets from imported cast artifacts u_[ Isthmian origin. Iln
tables XXXI-X XXV it will be noted that Imght%yr Dver hal!. zf the
specimens are of metal suitable for manufacturing gold dis fs. o
We regard the prospect of local manufacture and re-use G, « .::
metal as extremely improbable. The Ma.}ra could not l:_;;w.e :-.L;r
lected the proper gold by eye, for al? specimens hsfd :;:-.:.1 D?T;SE
equal quality. They were not chemists and l.|:1i:'5-' coult e
detected the interior contents of copper and silver 1r'f mari:'}' pieces
any more than the Isthmian tribes could hawer Iiure;;:r‘l :,E a:. :‘m::i
of their products would be suhjeﬂ. Lo Elﬂl:ll'l'tﬂ'yﬂls.d 1 e 'al:ﬂi_. <
metals presupposes a knowledge ol aunlealmg. and there rlS A
dence that the Maya ever possessed this. .Anai}-ses 5|jlﬂ‘ll.1 :;]. at 'thlf
sheet gold is of very high-grade and uniform {|Iual|lt}. .]:mt is
local designs could easily have been pressed by simple means.

IN GOLD
Indians at the time of the Conguest. Whether or not th sq.-i_c
called Quimbaya should be attributed to that I“:l?lr-w. trﬂi:e we
cannot say. At present there %s a tendency to believe that
flourished several centuries earlier.®

! Bennett. 1944, P 110 table 4.

OBJECTS OF CAST GOLD

'he Museum possesses a number of Quimbaya gold objects
found at the Sitio Conte in the Province of Coclé, Panama. They
could be identified both by style and by the fact that the gold ores

- B8, Gold pendant in Quimbaya style. Actual size. (The three top scrolls
at the left are restored.)

95
of Colombia contain a higher percentage of silver as an impurity
than those of Coclé.® Unfortunately most of these specimens
were acquired by purchase. The few examples later secured by
excavation in stratified graves were of the Early period at the Sitio
Conte, dating perhaps a couple of centuries before the Conquest.

Quimbaya metalwork is distinguished by large burnished sur-
faces combined with delicate detail. Both technically and artis-
tically it is outranked only by the finest products of Mexico and
Peru.

The specimen in figure 88 belongs to a type of which a dozen or
more are known,' most of them with unrecorded provenience. It
is a fairly heavy casting. The face has coffee-bean eves and the
mouth is obscured by a projecting nose which covers the entire

width of the face. On top of the head there are two mushroom-
shaped ornaments. The rows of spirals lanking the face perhaps
represent wings.

Neck, arms and torso appear below the face. The hands grasp
twa rods, the ends of which are held against the mouth. This is a
well-known concept in southern Central America and has been
interpreted as a flute player. It is found in pottery, stone and gold
in Coclé, Veraguas, Chiriqui and Costa Rica, usually with only
a single Hute. Other examples from the Cenote appear in figure Hi).

The hips and legs in figure 88 are replaced by a flat sheet of
metal shaped like a celt or like a type of chopping knife found in
Peru. It is probable, however, that it represents the tail of a bird
which is often shown in this fashion in Veraguas. The whole speci-
men then symbolizes a fute-playing Bird-god whose function is
now forgotten.

COCLE GOLD

A large number of gold objects have come from graves of the
Province of Coclé, Panama, and have been described in recent
years.® It has also been pointed out * that a considerable number
of Coclé ornaments, both metal and agate, were traded to the west
and north. They have been identified in Chiriqui, southern and
eastern Costa Rica (hig. 108) and in the Mexican states of Oaxaca,
Michoacin ® and Yucatan (figs. 8g—qq).

In the case of Yucatan, where there were no local minerals, it
1s easily understood that foreign jewelry was in demand and was
imported. It is not clear, however, why Coclé products also
turn up near the Pacific coast of southern Mexico in a region
which produced perhaps the finest goldsmiths of the New World.
Yucatan was accessible by sea from the southern gold fields but
Oaxaca and Michoacin presumably were reached on foot. A pos.
sible explanation is that outstanding Mexican jewelry was manu-
factured only immediately before the Conquest. This would ac-
count for the importation of the cruder Coclé pieces at a slightly
earlier date.

The question may well be asked how metal ornaments from the
Cenote of Sacrifice can be identified as originating in the distant
Province of Coclé. Several years ago, this problem was solved
solely on the grounds of style.® This included figurine types and

' Lothrop, 1937—42, part I, table XI1,

‘Kelemen, 1g44, pl. 216, Also Museo del Oro, 1944, lims. 7-10; 1948, ldms, 41—
§7. The last group are attributed to the Antioguia region in the Cauca Valley but,
for some unknown reason, they are called “Chirigui style,”

* Lothrop, 1g37—42, part 1. Mason, 1943, figs. 95-38,

* Lothrop, 1950, pp. 8588,

small details of dress. Most important, however, was the fact that
Coclé figurines of metal almost always are hollow, cast in the
round over a {']El}' -'l]'ld charcoal Core, whereas others are not, ex-
cept in Mexico and Colombia. The styles of these three areas
are so distinct that there is small chance of error.

A second approach to identification is through chemical analysis
of metals, which will be discussed more fully in connection with
Veraguas (p. g9). Experiment shows that similar ores or alloys,
tabulated together without reference to the objects themselves,
result in groups which have stylistic unity. Thus, as seen in table
MNXXI, all except two examples of fumbaga (goldsilvercopper
alloy) prove to be of Coclé type.

Pendants. Cocléstyle effigy pendants representing men ap-
pear in figures 8g—g2. These specimens had been savagely pounded
and broken and, in the drawings, they are restored to their orig-
inal appearance so far as possible. They fall into two principal
classes, one of which consists of flute players, so-called (fig. 8q, ¢, €),
who appear to be blowing through a flute or ocarina, The other
group comprises individuals who hold identical objects in each
hand with the elbows at the sides and forearms parallel with the
ground.

" Batres, 1889, ldm. XIX. Saville, 1929, p. 285. Also, photographs of the Solo
guren collection and two examples in the U, 5. National Museum,

® Borbolla, 1944 fig. 4. For Mexican finds of Coclé siyle without provenience,
see Caso. el al, b, p. g, bottom,

* Lothrop, 1937-42, part 1, fg. zo0.
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gpr, 1208, 120y, 1270;

Fic. Bg. Tumbaga pendants representing meii. Sivle of Coclé. Actual sire. (Restored.) See table XXX analyses 1255
table XXXTII, analysis 1255

These objects in some CAses May he definitely identified as rat-
tles. The muluple form in figure 8y, d, f, has been found in gold
in Panama and is manufactured today by the Cuna Indians who
T'he double-headed, dumb-bell-like

attach gourds to a handle."
objects in hgures §1-0% mayv be dance wands or some kind ol
double rattle. The individuals in figure 8g, h, i. hold what looks
like dinner bells. These correspond ¢ lnsely in form to metal plume
holders from the coast of Peru (hg. go).

No clothing is shown on any of the hizurines but they all are
adorned by various ornaments, of which the most CONSPICUOS
is a cap, often used as the base for an elaborate headdress. Figure
8, ¢, shows a specimen which may be an exception lor apparently
the hair has been shaved on top ol the head and allowed to grow
long at the sides. Rounded skull caps appear in hgure By, a, and
g3, 4. A pointed cap is shown in figure g1. Figure 89, ¢ illus-
(rates a serrated headdress ol a type found 1n qu.lnli[". in hone
and ivory al the Sitdo Conte on hgures ol Crocodile gods. Figure
8, d, [—i, shows a series of large and elaborate headdresses which
frame the face and hide the ears. In some cases there appear Lo
be plumes, !'rt"lll;l[]\ ILHL'II:Il feathers. The top of the headdress in
ficure 8q, i, resembles a head ornament of the Mochica and Chimu
cultures of the Peruvian coast. It will be noted that this specimen
and the one in h, although not identical, corresponid in most de-

tails and must portray the same individual or deity.

Lothrop, 1457 |:.|1.|::| ligs. 75, €& 77
U Lothrop qu, part I, fig. 147

W Lothrop, 1057 hg.

Far ornaments of two kinds occur on Cocléstyle effigy pendants.
[hose shown in figure 8g, ( and e, are ear spools. At the Sitio
Conte this form was used during the Farly period only and was
replaced by ear rods in the Late. Figure g1, 4, illustrates ears
adorned by a spiral wire nserted through a series of holes. A simi
lar figurine was found at the Sitio Conte ' but no examples of the
spirals. A number of specimens in aold have been found n
Fcuador.'®

All the pieces discussed wear what at hrst glance seems to be
several necklaces. As seen in higure g2, however, it appears
that the chest and shoulders are covered but not the back. Ewi
dently the ornament u-pz:'wnlnl is a bead collar such as we have
seent on Guaymi men assembled for a festival at the mouth of thi
Cricamola River in northwestern Panama. This identification 1s
confirmed by higure 8g, &, 1, which clearly shows patterns cover ing
the entire width of the hand. The modern collars are of glass
heads assembled to form striking patterns in vivid colors.®™ In
figure 8q, i, and 1, narrow pendants hang trom the collars.

Ihe only other adornment consists of bands worn around the
calves (figs. 8g, [, and g2). I'he material is not indicated.

Figure g2 illustrates a unigue pair of Cocléstyle effigy pendants

I'he heads have been hashed in and the bodies have become partly

fused, doubtless because they were cast into the Cenote embedded

‘11 2 ball of blazing copal or rubber. It will be noted that the small

In retrospect, we believe that the mass of material illustrated in Lothro)
1qy7—q2. part I, g 33, may be the remains of a similar collal For a muode

example, see Johnson, G458, pl. 45, Dotiom (right) or Lothrop, 1850 fig. 106

R R R R .
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Fic. G, Peruvian sceplers
Length, 113 i
ength, 2 0@ *ters | i

g centimeters (44 inches). After Schmide

Length B imeters ] (] (4 ke S510T.
4 E 708 cenumeters (307 i
] (30 1 iches). After Baessler

Fic. 01

Fragments of tumbaga pendants of Coclé style

Actual size.

er Specime . . g i
pecumnen has five holes drilled in the body and lees and th
o5 3 e

larger h..l.‘i mine holes, These were filled with clay and I
Wit faiinh probably
Um.' of the common hnds at the Sitio Conte was pendants
1L'r|l2'I]|II.I_'_=; monkeys. Usually these were ol agate |Hll]I"L ”'” ‘lﬁ- -
I'lt!'rl'i_l in gold. A specimen from the Cenote appears in‘ { UE" LT ‘H~.
¢. Evidently it hung head down and the cord i|.~|‘-a|.|~. u_-nll_'h:”t IL-I-}
passed through the holes in the hind paws, which rmE :-:f- 3llr].-JiII ¥
1|.|r.' body, and tied to the rings in the front paws. In \'in;lllll' t'tiul-“
bird heads appear on monkey bodies, of which higure ;;-* b -:i.::;
an example. . A

a, Wi [} le. o 1
vood handle, gold cup with plumes. Tea,

[ 'H.ll!l]l.'l'. Pacasmavo.

o T I
g2. Inlayed fumbaga pendants of Coclé stvle
see table XXXI, analysis 1261

. 9% Gold {a, i) and tembaga () |||,'||||.:||I- ol Coclé stvle

table XX X1, analvsis 1280,

Actual size

Actual size.

-l';‘l.' =}

HT
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(i

Bells. Figure g4 illustrates a small gold effigy bell rt'pl:f.'&entipg
an animal eating some object, possibly an ear uf‘mrn, _This motive
is found in the gold of Veraguas but 1':.-.uderet.l in a different style.
An example representing a deer was found in 1947 at Las Mer-

cedes, Costa Rica.

Fic. g4. Gold bell of Coclé style, Actual size,

of massive gold ear spools (or labrets?).
and the top speci-
here these pieces

Figure g5 shows a pair :
They have been fused together by intense heat

men has largely melted. We are not certain w

originated .

The picture of Coclé metalwork given by the material from the

Cenote of Sacrifice occupies but a small area in the larger picture
obtained from the Museum's three seasons of field work in Coclé
itself, principally at the Sitio Conte. Most of the Cenote specimens

pools partly fused together. Actual size. See table

Fic. g5 Pair of gold car § .
2 K KNXIV, analysis 1285,

are tumbaga pendants in the form of men, a comparatively rare
type at the Sitio Conte. Most of the many recorded Coclé sly!;-s of
did not reach the Cenote at all. The full complexity of

jewelry . Fles
tals and alloys are not reflected in the Cenote finds.

Coclé me

VERAGUAS GOLD

Approximately eight times as much gczld from Veraguas Teachcd
the Cenote of Sacrifice as from Coclé. The reason for this prmb-
ably was the larger amount of gold available for export from Vera-
gus;s, but it might lie in the high demand for Veraguas bells, many
of which have been recovered from the Cenote. :

As was the case with Coclé, the known Veraguas archeological
remains are from the Pacific side of Panama. Yet the nur.tlh coast
evidently produced a lot of gold, for [hl.l.lﬂ’lblls‘ wrote," “In this
land of Veragua 1 saw more signs of gold in the hirst two days thal’l‘t
I saw in Espaiiola during four years.” He secured no less .thafj for-
ty-six gold plaques on his castwm-d_wr,'nge anq more on his TLI-.I.I.'I'IL

In all probability the Cenote specimens are from ‘lllf: north coast,
for both overland and ocean trade routes tapped it."?

Trade Routes. To recapitulate brietly what we lllavc desc_ri?:ed
with full documentation elsewhere, the existence of an ahurlguufl
overland trail from Mexico to the western border of Panama 1s
established by a group of Indians on the fruulie_r.u[ the latter callejd
the Sigua or “Strangers” by their neighbors. These people -SIT{'LE
to the Spaniards in Aztec and stated that they !lad come to co ..ei;
gold for Montezuma but had decided to remain when they hear

TABLE XXXII: CAST GOLD OBJECTS CON’

;‘NES'S CATALOGUE Onjrct STYLE GoLp SILVER ijumi_ TLLUSTRATION 3
_\ e IE'"“: * Bell, bird mp. T Veraguas S Unique casting Figure 99, |
C,/765 A1, bi : . ; b
e C'-'i!;:l b Bell, effigy head, human Veraguas 97.9 :Eii Figure 100, ¢
1254 7003 Bell / Veraguas S_I'.{--I . Figure o7, a
::Eﬁ 2 Pendant, human figure Veraguas ?}E: i; i,
i v g e 2 ; “ ¥
i Bell i Veraguas 96.5 H'? Figure g7, ¢
i C /702 Pendant, human figure Veraguas 1.4 E'rr: Figure 105, |
sl (_;"r'“ Monkey bell Veraguas 96-4 i
1281 C,;?’;ﬁfc Bell Veraguas '.!'_’--‘Hf ‘*; Figure 107, a, b
284 Cmes Bell-crab effigy e s ol 5 !
:: E C:'“';ﬁﬁiﬂ Bell "nrer.':gu':m 95-4 4:6 y =i
1 2: 1 G.'"’Tﬁ'ﬁ‘-‘ih Rell - _lﬂ'rﬁgﬂ.iils S ___Hﬁl___ —— e ——— —— ————

u Columbus, 1870, p. 202,

TAINING NO COPPER BUT SILVER AS AN IMPURITY

of his downfall. They added that they had traveled over Goo
leagues by land, approximately the distance covered today by the

Pan American highway between Mexico City and the western

border of Panama. ' . =
Traffic by sea between Panama and Yucatan is establish

through statements of various Indians to Spanish autlmti.ties. Co-
lumbus learned that the natives of northeastern Costa Rica spoke
the same tongue as the coastal tribes as far as Veraguas, and tr.aded
with them. A document declares that Aztec traders hfld established
mouth of the San Juan River, Nicaragua, near
Rican boundary, in order to ship gold to Monte-
suma. Elsewhere we learn that Chetumal Bay in muthfa.st_ern
Yucatan was the terminal port for trade to the south. In aﬂdlt{ﬁl‘l.
it can be shown that the coastal inhabitants of Yucat.an and Cen-
tral America possessed sailing canoes capable of makmg the long
favorable winds and currents. Finally, the

is demonstrated by the discovery in the Cenote
rich we describe.

an outpost at the
the present Costa

voyage, often with
reality of this trade
of Sacrifice of the Panamanian jewelry wl

As already pointed out, the Cenote specimens in
Atlantic coast, whereas the

Nevertheless, it is pos-

Metallurgy.
Veraguas style probably came from the

pulﬂishml analyses come from the Pacific.

" Lothrop, 1950, PP- 77-0% 141

OBJECTS OF CAST GOLD

sible to demonstrate that metals imported to Yucatan often cor-
respond to what has actually been found in Veraguas, although the
relative importance of individual ores may vary.

We should add that the grouping of specimens in tables XXXI-
XXXIV was done solely on the basis of chemical analyses made
by Professor W. C. Root. Several months later the ;;pecimens
themselves were divided into stylistic groups believed to represent

ag

lieve not only that these Cenote specimens are from northern
Veraguas but that this is the metal from which the disks with bat-
tle scenes were made, for they are of the same unusual ore (table
XVIII).

A metal consisting of gold with copper as an impurity but no
silver has been found in small quantity in Coclé and southern
Veraguas. No examples have come from the Cenote.

TABLE XXXIII: GOLD OBJECTS WITH HIGH SILVER CONTENT

.}\;\';.[.hl.r. Catarocue Ag. X 100
G U.‘Tﬂt_ﬂ I\L.'-TB_HR Re.) {;lEjElTI STYLE SiILVER Goip  Correr  Au, 4+ Ag Resmarks ILruvsTRATION
1263  tmmanh Pendant human & ET) B . » Py - :
1707 endant, human figure Veraguas 25.3 fifi.g 8 i
. g At . 9 9 22.5 Figure g7
1256 E: ,Lﬁuh;qd Bell Veraguas 12.8 758 11.4 14: s
]E HF ;." E- ks » -.
|:§: -ﬁ:ﬁé: :iﬁ}:rlne Coclé 102 52.0 §7.8 16.4 Tumbaga alloy Figure 8q, f
i (':-'155? . Veraguas 9.4 48.6 41.5 1636 Tumbaga alloy !
5 3/ ThbTe Bell Veraguas 6.8 8q.7 55 7.8 ;
:953 Eﬂiﬂﬁgd Bell Veraguas 6.1 88.6 53 6.4 ngl..ul-c o1,k
25 Srlifigc Bell Veraguas 5.5 By.6 1006} 6.2 I

Coclé and Veraguas and then checked against the analyses. The
reader will note that all objects of native gold, representing various
ores, are products of Veraguas but the tumbaga {copper-silver-
gold) alloys are chiefly from Caoclé.

Table XXXII presents the analyses of gold objects containing
no copper. Number 1234 has no copper or silver. Four similar
specimens from Veraguas were analysed, two of which probably
were trade pieces.' In Coclé, no such objects were found but
there was a gold ore without silver, invariably alloyed with
copper.'?

The remaining specimens in table XXXII have 2.4 to 4.6 per
cent silver as an impurity. Such an ore existed in southern Vera-
guas and Coclé but it is not common in either region.’s We be-

TABLE XXXIV: GOLD OBJECTS CONTAINING BOTH COPPER AND SILVER AS AN IMPURITY

The Museum collections from southern Veraguas include a
number of gold specimens which average about 10.0 per cent
silver, including several pieces with over go.0 per cent silver.!®
The Cenote objects in table XXXIII evidently correspond to this
group. Colombia gold ores average about 16 per cent silver,® A
number of trade pieces from Colombia of this nature have been
found in Coclé and some of these seem to have been recast in local
styles. The average amount of silver in Coclé gold is less than
4.0 per cent. In Mexico, the silver content of gold ores is even
higher than in Colombia and there is no copper except in minute
quantities (tables 111 and VII).

About two thirds of Cenote gold specimens in Veraguas style
which have been analysed contain both copper and silver as an

ANALYSIS CATALOGUE

NumsERr NUMBER Onjecr STvLE
12fig C/y710 Monkey bell Veraguas
1248 C/76b3¢c Biell Veraguas
1255 C /7660 Bell Veraguas
1268 C/5712h Monkey bell Veraguas
1285 G/9780 Turtle Veraguas
1z6ig Crqo7h Efhgy pendant, frog (7) Veraguas
1249 G qhifgd Eell Veraguas
1247 C/76bs Bell Veraguas
1285 C/lr941 Ear spools Veraguas
1275 C/o519 Effigy pendant, human Veraguas
1251 C /7hiiye Bell Veraguas
1250 C/qhbigd Bell Veraguas
1245 C/7byg Bell Veraguas
1274 C/7718 Figurine, human Veraguas
1 286 C /r76ob Bell Veraguas
1282 C/7785 Monkey hell Veraguas
1 il C/7710b Figurine, frog Veraguas
1277 bt Figurine, human Veraguas
12fia C/77100 Pendant, frog Veraguas
1250 C/9713¢ Monkev(?)

1240 C/76fiqa Bell Veraguas
1248 C/667h Bell Veraguas
1256 C/76gg Elfigy pendant, human Veraguas
1258 C/%6g3a Bell Veraguas
1271 C/7715a Top of bell Veraguas
1258 C/o508 Pendant, human Veraguas
1245 C/qhbgf Bell Veraguas
127§ C/7yi9d Effigy pendant, human Veraguas
1265 C/7710a Pendant, frog Veraguas
1250 C/s667d Bell Veraguas
1260 C/7705 Jaguar-god figure Veraguas
1267 C/77100 Pendant, frog Veraguas

CoPPER Gorn SILVER REMARKS [LLUSTRATION
11.2 Br.6 3.2 3 Figure ||:n5,-;!-
i By 6 Bef i
10.6 87.8 1.6 Figure gy, a
10,2 87.0 .8 Figure 105, ¢
10,1 BA.g 1.6 R

0.8 fifi.g 25.3 Figure g7, b

0.5 Bo.6 5.1 il

B.0 fg.5 2.5 o e

6.1 fig.6 4-5 Twostuck together  Figure g5

k. 5.0 1.8 Figure g7, ki

ot By 6.8 .

53 BH.6 6.1 Figure 101, b

E.g 02.5 2.2 :

49 91.7 34 Figure g, b

4.8 90.5 47 :

4.5 03-4 2.1 Black fracture i

4-8 5.0 27 Figure g8, a

4.8 g 4.3

4.8 5.0 1.5 Figure g8, b

2.4 gyfi.1 1.0 ?

2.7 959 1.4

2.8 04.8 2.4 7

2.3 942 %5 Figure g7, ¢

1.8 94-0 53 :

1.8 q7.8 0.4

1.7 987 4.6

1.5 iyl 1.8 !

1.3 g7-1 1.5 Figure g7,

1.2 5.0 5.8 Figure g8, d

o5 05.9 4.6 L B

0.1 g4 1.5 Heavy Figure g6, a
44 . s

| =]
(£

" Lothrop, 1950, table 11
" Lothrop, 1g947-q2, part I, table IX,
Iy I..{:thrup, 1950, table II. Lothrop, 1g437—42. part I, wables X, X111,

" Lothrop. 1950, table V.
* Restrepo, 1go8, pp. s0-31,
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Ty

impurity, as shown in table XXXIV. Il’ruhflhly: Iseveral OTES are
represented. Comparable ores existed in {ﬂc_le 2 and Imuthem
Veraguas ** but not in large quantity, unless their nature is masked
by the addition of copper to make fumbaga alloys,

Enough has been said about Veraguasstyle gold from the Ce-
note to indicate that it includes native metals which are known
on the south side of the Isthmus, but the relative abundance of
given ores varies. This creates the suspicion that most if not all
the Cenote specimens originated on the archeologically unknown

north coast.

PENDANTS

& a S A ] e 3

The chief difference between Coclé and Veraguas pendants is
that the former usually were cast in the round over a clay core
but the latter always were cast with an open back. Among over

s in the style of Veraguas.

Fic. gb. Gold pendant :
: A NXIV, analyses 1260, 1274.

a thousand Veraguas specit
been no exceptions. The Ce
fore, is unusual because it has a p
a fault in casting and the piece pe
Coclesano.

Another difference between :
which does not happen to apply to the Cf_jtllfll’.‘ materi
when the sex is indicated in Veraguas, it is 1

in Coclé it may be either sex.

# Lothrop, 193742, part L, table X1V.
= Lothrop, 1950, table IV.

Actual size. See table

nens we have examined there have

note pendant in figure g6, b’, there-
artly open back. This may be
rhaps should be classified as

Coclé and Veraguas metal figures,
al, is that,

nvariably male but

In previously describing Veraguas pendants, we divided them
into fifteen major groups and their variants,** Only three of these
groups were represented in the Cenote finds.

Human Figure Pendants. Figure g7 illustrates prmla.ms which
portray men. They wear headdresses :-unsisﬁug sometimes of a
simple cap (a, e f). which is often the base for a more elaborate
construction. In general, the head ornaments are simpler than
those of Coclé, No example occurs of the collars seen on com-
parable human figures from Coclé. Leg (g, h) and arm bands (a)
occasionally occur. ==

The specimens in figure §7, d, e, are dancing hgm'es_ wlml carry
rattles consisting of gourds set on a staff. In h, the nbpf'cts in the
hands may be dance wands and in g they are a pair of birds,

Gold pendants represe
Veraguas. Scales, f, 5/6; others,

Fic. 47-

ya=6: table XXXIII, analysis
: 1275

= Lothrop, 1950

nting men, cast with open backs in the style of
actual size. See table XXXII, analyses 1257,
12fiz: table XXXIV, analyses 1247, 1256, 1275,

OBJECTS OF

Crocodile-God Pendant. Figure g6, a, shows a simple figure
of a Crocodile-god with human body and saurian jaw. The pro-
jections from hips and thighs can be identified as snakes from
more realistically rendered specimens. The rectangular headdress
and the base illustrate the Veraguan tendency to frame hgures on
two or four sides.

Frog Pendants. The largest group of pendants from southern
Veraguas represents a kind of bird which has been called an
“eagle” since the days of Columbus. The second largest group
represents frogs. None of the former and few of the latter were
found in the Cenote. Of the examples in figure g8, only a can be
considered typical of southern Veraguas. All these specimens lack
the characteristic huge hind feet and the customary spirals or
double tongues projecting from the jaws.

Frogs were represented in metal from Colombia as far north
as Oaxaca. Some examples from the latter closely resemble Isth-
mian forms which may be prototypes (fig. 5, ¢, €).

Fic. 8. Frog pendants. Actual size. See table XXXIV, analysis 1262, 1365,
1 266,

BELLS

The questions of the origin and distribution of New World
metal bells has been discussed in connection with copper bells
(p. 85). Gold or tumbaga bells are much less common than cop-
per. There are four major centers of manufacture: in the Cauca
Valley and Tairona region in Colombia, in the Province of Vera-
guas, Panama, anl in the State of Oaxaca, Mexico. Cauca Valley
and Tairona gold bells are known through several necklaces.*
For the most part they are pearshaped with a small molding on
the neck. Apart from these, we have seen only five South Ameri-
can gold bells, three from Peru ** and two from Chile.®

Gold bells are rare in Coclé. In three field seasons, we dug up
only nine gold and two copper specimens. Four others were ac-
quired by purchase. The commonest type does not have a loop
for suspension but a tube for inserting a handle (fig. 108, b, ¢.)

Gold bells are fairly common in southern Veraguas and are of
several styles*™ By far the largest group of Veraguas bells, how-
ever, are those dredged [rom the Cenote of Sacrifice, which are
over eighty in number. Twenty-five of these are undecorated
The others either have a small figure on a platform with the loop
on the top of the bell (figs. gg—102) or they are effigies with the
entire surface modified to form a head or complete animal (figs.
104=-107}.

No definite bell metal was used in Veraguas, either on the south
coast or in the specimens which reached the Cenote. Bells were

* Farabee, 1920, p. 122, fig. 6y. Holmes, 1919, p. 350, lop. Ramos-Ruiz, N.b.
pl. 1V. Mason, 136,
#= Farabee, 1920, p. 125
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of various gold ores, at times combined with copper to form tum-
baga. Cenote bells, presumably from the north coast, are heavy
and massive compared to those we have examined from southern
Veraguas. No traces of the duct through which they were cast
appears on the ring as is the case with Mexican bells,

Fie. gy, Gold bells of Veraguas styles. Scales, a, &, 5/8; f, 2/%; others, actual
size, See table XXXII, analysis 1254 table XXXIV, analysis 1295

Copper bells of Mexican origin often were silenced before
throwing them in the Cenote by removing the clapper, usually
without damage o the bell. Gold bells almost always were pounded
flat. In our illustrations they have been restored to their original
appearance so far as possible,

A third major manufacturing center ol gold bells was Oaxaca,
where Mixtec jewelry of late date often is fringed with elongated
pendant bells. No examples have been found in the Cenote.

Bells Surmounted by Birds. Twenty-four Cenote gold bells,
some of which are illustrated in figures gg and 100, have a flac plat-
form on the top which is adorned by a small bird. The bell cham-
bers are of four shapes, shown in figure gg, b, ¢, f and i. The edge
of the platform is emphasized by a small molding, below which

* Lothrop, 1937, pl. XLI, u, v. These specimens were of beaten gold with an
open mouth, We found them in the oldest level of a stratified Diaguita ceme-
tery of pre-Inca date.

* Lothrop, 1450, iigﬁ_ 11820,
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there may be a narrow incised geometric band (k) or a pattern
in relief (c).

The birds are of several kinds, the parrot being the maost fre-
quently represented { figs. g9, A, 73 100). Helis usually shown with
his tail in the air and, in two cases, he rests on the back of his neck.
The parrot is not important in the metalwork of southern Vera-
guas. In this region, however, what are known as gold eagles

Fic. 100, Gold bells of Veraguas style surmounted by parrots. Actual size
See table XXXII, analysis 1254

are numerous. The type is represented in the Cenote collection
by the specimens in hgures 99, Iy, ¢ and {. The treatment of the
wings in ¢ is typical of southern Veraguas. Figure gg, g, evidently
portrays an owl. The others we shall not attempt to identify.

Bells Surmounted by Deities. In southern Veraguas, the
largest and most intricate castings usually represented deities. In
most cases, these were El.ntln'lrpm]l.ut'phi:', pat'th' human and partly
beast or bird. A corresponding group appears on bells from the
Cenote but with greatly simplified forms. Most of these portray

T

o

Fic. 101. Gold bells surmounted by deities. Style of Veraguas. Actual sive,
See tahles XXXIIT and XXXIV, analysis 1239.

an Owl-god (figs. 101, a, d, €; 102, b, ¢, d), a deity unknown in
southern Veraguas, where, however, a Crocodile-god was of prime
importance. He is pictured on bells from the Cenote in figures
101, b, and 102, a and ¢. Figure 101, ¢, shows a man holding a staft
and carrying a bird on his head.

The symbolism of these specimens must have been very real
to the makers but is completely lost to us today. It seems probable
that they had no ritualistic significance to the Mayas either, who
mutilated them and threw them in the Cenote.

= Aguilar P, vy, Lim. IV, variante A 1.

Undecorated Bells. Two undecorated gold bells from the Ce-
note appear in figure 103, b, ¢. They are representative of a group
of twenty-five.

Fic. 102, Gold bells of Veraguas style surmounted by deities, Actual size, See
table XXXI, analysis 1257.

Half Bells. The curious objects in hgure 103, a and d, appear
to be bells cut in half with the edges rubbed smooth. There are
two other examples from the Cenote which have not been illus-
trated. Actually they are a little less than half a bell and there
is no trace of mouth or loop. The specimen in a has three small
holes for suspension in the top and d has a tiny hole in the base.

Fic. 10%. Undecorated gold bells and half bells. Actual size,

Why anyone should want to cut a gold bell in half is not imme-
diately apparent. If it were ceremonial killing, one would not
expect such neat workmanship. Perhaps, after the operation, the
pieces were sewn on clothing.

In Oaxaca, bells sometimes were suspended by a string run
through two holes rather than a ring.2* This was not the case with
the specimens here discussed as the holes are off center, nor is it
probable that they came from Oaxaca as the workmanship is too
crude,

Effigy Bells. The remaining gold bells from the Cenote of
Sacrifice can all be linked with Veraguas on stylistic grounds al-
though the connection with authenticated remains from the south
is not always direct. The specimens so far considered have been
primarily symmetrical bells with or without decoration. The group
now to be discussed comprises hollow heads or animal figures with
a pellet inside, Thus their function as a bell is secondary. A
somewhat similar class of copper bell has already heen considered
(p. g1). Although some ol the subjects represented are the same,
the two groups differ so much in style and technique that it
is improbable that they both came from the same area.

Human-Head Bells. Five bells representing human heads ap-
pear in figure 104, a—e. One specimen  (a) is surmounted by a
bird very similar to one already considered (fig. 99, 4), thus link-
ing the two groups.

It is probable that these effigy bells, of which a total of nine
were found, represent trophy heads. One of them (fig. 104, d)
hangs neck up, a position in which Coclé warriors are shown car-

OBJECTS OF CAST GOLD

rying heads suspended on braided cords.® Two of the heads wear
!'lll.'s{_f clips (¢, d), which were of metal in Panama * and of jade
.Llljf*n ucatan. One (b) has holes in the ears and a forelock is 5Iu.:-.l.'n
1e elaborate headdresses see I UTines i : :
i _headdresses seen on figurines which presumably
represent the living (fig. g7) are absent. J

1n3
_(hrld and tumbaga pendants depicting monkeys holding thei

tails, similar to the Cenote examples, arc.fnund i|; smtihcrl{: "L'l-{:w
glua.s, where the tails may be so elongated that they com lemh-ua-
c_u‘r:lc and frame the body. Sometimes there are two iiad. i
f.mglrc body.* The concept of a monkey with an fm-in-li; ﬂ:‘l T
n also Pirnm:d on a Early period polychrome plate from .theﬁ*ii?i:u
Lr_:mo in Coclé * and a gold disk found near Cartago in (':ne:-
Blt_'a."“ It is also found in modified form on alabaster # and .}d
sidian * vessels from central Mexico. While this motive ;5 1,1,-1“{ ]
spread, it is nowhere found in quantity as are certain nti]e:- m::

Y

Fic. 104. G gy be presenti
{- Gaold effigy bells representing human heads, turtles and jaguar heads

Style of Veraguas., Actual size.

A P e s R T . e

st e e e e
se A ar ) pt b which is a solid casting.
I'he monkey characteristically is shown as holding his tail which
curves upward over his head, terminating in a small spiral. The
other hand grasps a small rod which may E'rpl'{tﬁknt a flute or whis-
tle as one end usually is held against the lips. Cenote sperimrr.]q
exhibit several variations of this motive, In one case (d) a I'Iute. i.v.

ners of representing monkeys.

Fig. 106. G s in Veraguas sty i
Gaold bells in Veraguas style, representing deer, a bird and a crab,
Actual size,

,Iug_u.rn'-Hr*rfrJ' Bells. Figure 104, g, i, §, §*, show bells in the form
of animal heads which can be identified as jaguar owing to pen-
flfm_ls [rom southern Veraguas which show this animall in toto.
I'his small group from the Cenote offers no peculiarities except
that in some cases (fig. 104, j) they were hung not from a cast
metal loop but from two holes in the top of the head. This rare
fashion of suspension also occurs in Oaxaca and Ecuador,

Deer-Head Bells, A pair of deer-head bells, complete with ears
and antlers, appears in figure 106, a, ¢. Gold pendants in the form
ol complete figures of this animal occasionally are found in south-

Fic. 105. Gold bells (except b, which is solid) representing monkeys. Style of Veraguas. Actual size. See table XXXII, analysis 1281; table XXXIV. analvees
1268, 126q. ' M , analyses

held in each hand. Another specimen (g) has two tails, each
grasped in a hand. A third (/) has a hand held across the lips in a
“speak no evil” position. Eyes may be round buttons, of the coffee-
hran‘ type or circular openings. All specimens have loops for sus-
pension at the back.

= Lothrop, 1937-42, part 1, fig. 150

= Lothrop, 1997-42, part I, pl. 11, figs. 2o, 21,
o Lothrop. 150, figs. 1. ;oo

¥ Lothrop, 1987-42, part 11, fig. 6y.

ern Veraguas and an example recently was excavated at Las Mer-
cedes in northeastern Costa Rica, Deer were of great economic
importance as food in many areas but were not of si«mhuljr signifi-
cance as were the jaguar and serpent. Hence deer rarely appear
in native art, although methods of capturing them are depicted
on Mochica pottery and Maya codices.

# Lothrop, 1gz6, fig. 182,
M Bliss collection, No. g, pp. 100, 101,
® Toscano, 1044, fig. 20q.



104 METALS FROM THE CENOTE OF SACRIFICE

In Coclé, we may note, the deer is represented in Mochica style
with tongue protruding as a sign of exhaustion. On the Peruvian
coast, deer were driven into nets and speared. Veraguas deer and
other representations farther north do not show the tongue. To
judge by the codices, the Maya normally captured deer in traps
rather than by hunung.

Fig. 107, Gold bell in Veraguas style, representing a crab,  Actual size. See
table XXX11, analysis 1284.

CHIRIQUI

In this discussion, nothing has been said about Chiriqui culture,
to which all Cenote specimens of Isthmian origin would have
been assigned until recently. The reason tor this is that over hall
of the published Chiriqui gold objects are now recognized as be-

Bird-Effigy Bell. Figure 106, b, illustrates a bell which repre-
sents a bird with the head protruding from the top, and wings and
legs from the sides. Several similar bells have been found in south-
ern Veraguas.

Turtle-Effigy Bells. In figure 104, f, h, we show a pair of bells
representing turtles. The clapper is enclosed by bending in a flap
of metal as in figure 107. A few bells of this style have been found
in southern Veraguas. Ocarinas in the shape of turtles are known
from Costa Rica. In general, however, turtles rarely appear in
art although much appreciated as food. This is attested by their
remains found in graves.

Crab-Effigy Bells. Two crab-shaped bells, illustrated in figures
106, d, and 107, are a rare type in metal. Crabs and a Crab-god,
however, turn up sporadically in pottery or stone [rom Guatemala
to Peru. They occur in greatest quantity in northwestern Costa
Rica and the adjacent part of Nicaragua and on the northern
coast of Peru where most examples date from the Michica period.
One specimen in gold of Chavin style represents a crab.

In concluding this section on Veraguas-style jewelry found in
the Cenote of Sacrifice, we should point out that bells have been
found in greater quantity in the Cenote than in Veraguas. In
fact the specimens illustrated in this volume outnumber the com-
bined published total on record from Chiriqui, Veraguas and
Coclé.® For this the reason probably is that the Maya of Yucatan
liked the simpler products of the south which did not obviously
embaody the religious symbolism of the Isthmus. On the other
hand. Panamanian tribes doubtless preferred to retain for them-
selves the images of their gods, which often included the largest
and most intricate examples of their metalwork.

GOLD

ing in the styles of Cocle or Veraguas. Such pieces are attributed
to trade, and the local styles of the western Isthmus remain to be

determined by recorded excavations and analyses,

COSTA RICAN GOLD

Although large collections of Costa Rican gold exist, styles and
metallurgy are imperfectly understood because the provenience
and grave associations of most pieces have not been recorded. The
writer has examined in the course of years well over a thousand

spe LMens.

IABLE XXXV: TUMBAGA OBJECTS

ANALYSIS CATALOGUE

NUMBER NUMBER OmpEct STYLE
1 206 47-18-20/17527 Bird elhgy Veraguas
1400 4 17531 Donble bird -|n-:|:!.|11| Veraguas
1501 ™ 17582 Doarble bird pendant Veraguas
1200 = 17550 Double bird pendant Veraguas
1202 17521 el Coclé
1204 17522 el Coclé
1207 17528 Deer elhgy Coclé
L3038 JS17ge: Bell Coclé
128 17520 Bird effigy Coclé
1204 17525 Bell Coclé
1504 “ SvERd Bell Coclé
1205 J17526 Bell Coclé

mTo judge by photographs from the American Muscum of Natural History,
the Keith collection contains aboul sixty gold bells of unknown |1||:'\.q~|1i1.'|u:-. Seven

It is evident that the products of Coclé and Veraguas reached
Costa Rica but, with some lo al exceptions, they occur in lesser
quantity than in Chiriqui. The Guapiles region in northeastern
Costa Rica is such an exception. he small modern town lies
in territory occupied by the Suerre Indians in the sixteenth cen-

FROM GUAPILES, COSTA RICA

Ag. ¥ 100

GoLn SILVER Correr Au. 4 Ag. REMARKS
hh-0 e Bl g2 12.2 Figure 108, ¢
BO.E 6.4 45.1 11.3 Red gold
8.0 4.1 48.9 B.1 Figure 108, £
BO.2 0.1 0.7 o.16

B4 |'i.| 455 Figlll'l‘ 108, ]
=hi.5 =i 16,8 ]
42.0 2.0 5hi.0 Figure 108, f
1.6 1.5 48.9 :

47.6 1.8 ro.f Figure 108, a

7.
48.4 1.0 0.6
4.8 0.4 40.8 S A
1.5 0.5 3B.2 Figure 108, d

of these have birds on top, two Tepresent crabs and two portray two-tailed monkeys.

OBJECTS OF CAST GOLD
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Fic.

108. Tumbag : : . s 1 : o ;
baga pendants and bells of Coclé {a—d, ) and Veraguas {¢) styles. Guapiles, Costa Rica. Actual size. Sce table XXXV, analyses 1292, 12g5-

o8, 1301.

tury. For some unknown reason Guapiles was a trade center, im

porting both pottery and gold. In hgure 108 we illustrate a num-

ber of metal specimens of foreign styles. The analyses, given in
table XXXV, reflect various types of metals in both Coclé and

f..u--"-_u

Fig. 10g. Gold bell from the Cenote of Sacrifice, perhaps manufactured in
Costa Rica. Actual sire,

Veraguas styles. The copper content, with one exception, is well
over the eutectic melting point (18 per cent copper}).

Costa Rican jewelry which was not imported from Panama pre
sumably was of local manufacture. No comprehensive attempt
has yet been made at classifying this material, although regional
traits undoubtedly exist and will be detected. In addition, it seems
that foreign styles were copied locally in Costa Rica. The bells
in figure 108 and table XXXV may well have been made near
Guapiles, we believe, because they have been found there in large
numbers. The Museum possesses six and there are about a dozen
more in a private collection in San José¢. The form, with a tube
for inserting a handle, evidently was manufactured in Coclé but
the small loop seems to be a Costa Rican characteristic. One bell
of this type was found in the Cenote (fig. 109).




DISCUSSION

The metal objects from the Cenote of Sacrifice at Chichen ltza
form a variegated collection, the component parts of which pre-
sent an epitome ol metallurgical skills in Mexico, northern Cen-
tral America and Panama for several centuries before the Spanish
Conquest. Although larger finds of ancient artifacts have been
made, notably in Peru,! no such diversified lot has ever been
discovered in one place and preserved in toto.

The circumstances which caused this concentration of metal
were peculiar if not unique. Chichen Itza was a holy city to which
pilgrims flocked with offerings. Instead of being presented to the
priests for the use of the gods, these were cast in the Cenote of Sacri-
fice and were preserved, beyond human reach without the aid of
modern machinery.

OTHER DISCOVERIES OF ABORIGINAL GOLD

Historical Records. Other places of pilgrimage existed in Mid-
dle America in prehistoric times, To the Maya of Yucatan, to
judge by the writings of Landa (p. §), the Island of Cozumel was
no less sacred than Chichen Itza, but there is no tradition of valu-
able offerings.

Asuncion Mita in southern Guatemala also was a center of pil-
orimage. This stands in territory traditionally belonging to the
Pokoman branch of the Maya, although the sixteenth-century rites
seem more Nahua than Maya.? Again there is no Spanish sugges-
tion of accumulated treasure, After the Conquest and the subse-
quent suppression of the Mita ritual, there soon arose the worship
of the Black Christ at near-by Esquipulas. This was and is a par-
ticularly Indian cult under a Catholic veneer, which brought in
vast treasures, as attested by the size and elegance of the existing
sanctuary.® Until recently, Esquipulas has been inaccessible to
wheeled transportation and we see no reason why what went on
there has not reflected to a large extent the conditions of aborig-
inal pilgrimages. ,

The closest parallel to the Cenote cult seems to have existed
in Chibchan territory in Colombia where pilgrimages were made
to five sacred lakes, notably Lake Guatavita, and offerings of gold
ornaments and emeralds were cast into the waters. Although hu-
man sacrifice of various types existed in Colombia, there is no
record of human victims being offered to the deities dwelling in the
lakes as was done at the Cenote, During the famous El Dorado
ceremony, the supreme ruler swam in the lake to wash off the pow-
dered gold with which he had been dusted. :

In Peru there were many temples and oracles where pilgrims
deposited rich gifts. Apurimac and Pachacamac are f.'!llltm? ex-
amples. The wealth in metal at these sanctuaries seems cither
to have been applied to the ransom of Atahualpa or else success-
fully hidden. A large part of Montezuma’s possessions also were
concealed.

Buried Treasure. It was quite natural that the Spaniards soon
learned of these secreted treasures and attempted to obtain them
— by torturing those who might know of hiding places, or by tear-
ing down walls and opening tombs. Thus archxology was initiated
in the New World and the first detailed report comes from the

! Lothrop, 1538, pp- 55-56. 63-67.

# Garcia de Palacios, 1860.

' Lothrop, 1g27a. 1927h.

' Oviedo, . LI, lib. XXXIX, cap. XXXL p. 154
i Herndndez de Alba, 1948, p. 336
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historian Fernindez de Oviedo who opened a Darien tomb in
1522.¢ Previous to this, however, much gold had been extracted
from Sinti tombs in Colombia under unrecorded conditions.®
We may add that one of Cortes’ lieutenants made a lucrative study
of Oaxacan burials.®

Before the end of the sixteenth century, “mining” companies
were organized to work on a large scale. One of the earliest of
these, organized in 1557, attempted unsuccessfully to drain the
[ ake of Urcos near Cuzco, into which the famous gold “chain” of
Huascar supposedly was cast. The historian Garcilaso de la Vega ¥
claimed, “T entered the tunnel two or three times when the work
was going on.”

A more ambitious and successful project was undertaken near
Trujillo, Peru, in 1602, where more than a million pesos in _g.::lfl
had already been extracted from Chanchan in previous years. This
scheme was to divert the Rio Moche against the 13o-foot-high
Pyramid of the Sun, destroying about half of it. Gold to the value
ol 800,000 ducats (2,788,000 grams) thus was found® and an ar-
chzeological section even larger than that at Copan was exposed.

In 1839, two natives of Panama discovered an Indian cemetery
in the high mountains above David. From a single grave they
extracted gold which weighed 2 arrobas or 23.6 kilugmps {52
pounds). Efforts to relocate this cemetery failed, inrlludmg an
expedition organized by General Francisco Morazin, exiled Presi-
dent of the Central American Federal Republic.®

We mention these discoveries and show the scale of endeavor
because they indicate how thoroughly the New World gold-bear-
ing lands have been searched and looted. It is unlikely th_aE a
present-day archeologist will encounter anyt hing comparable. The
astronomical figures given are not exaggerations because they
represent the base on which taxes were paid. No doubt the news
of many discoveries was suppressed and the total value of others
minimized.

Recent Finds. Recent archrological discoveries of precious
metals are modest indeed compared to the wealth unearthed in
previous centuries. Probably there are many small finds of which
no account exists. In the case of the larger hoards, however, a par-
tial field record may be preserved simply because people talk and

* Saville, 1920 p. 148

* Garcilaso, 1869-71, lib. 3. cap. 235,
* Garland. 18g6.

" Lothrop, 1910.
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others repeat what is said. Important discoveries of this type have
been made at Chongoyape,'® Batin Grande ' and Cerro Zapamg #
near Lambayeque on the north coast of Peru and at Chanchan ™
near Trujillo. Rich gold-bearing tombs have been opened under
formal archzological control by Dr. Alfonso Caso at Monte Al-
ban ' in Mexico and by Mr, Henry B. Roberts, Dr. J- Alden Ma-
son ' and the writer ™ in the Panamanian Province of Coclé,

10
explorers such as Grijalva were delighted to secure small amounts
in the coastal towns because this suggested that more was to be had
in the interior. During the Conquest, however, the largest sum
captured amounted to only 2000 pesos (8360 grams or 2q4.4
ounces).'" This was found in the town of Chetumal which was
the terminal port for trade with Honduras and the Isthmus.
T'here has been much speculation about the value of the Cenote

TABLE XXXVI: WEIGHT OF CENOTE GOLD

OwujecTs Ounces
Undecorated gold disks E!:g ) = 10 o
Decorated gold disks (figs. 1, 29-57. 044 15
Gold cap (fig. 54, @) 17
Gold face (fig. 54. &) 4-5
Other sheet gold 775
Surer Gorp Totar 74.25
Gilded copper 24.5
Veraguas cast gold 128
Coclé cast gold #h
Cuimbaya cast gold (hig. 88) 2.5
ToraLs 255.25

* Eliminating g per cent silver or copper,
T Eliminating g3 per cent copper.

Actuar WeIGHT

CorrecTED WEIGHT

GrAMS Ouxces GRAMS
283.5 ST e 275 * _
435.% 13.6 * Jiz.5*
48z 16.5 * 407.5 %
127.6 FIY N 124.8 *
7BB.7 zhig * 7765
2107.1 2" 2055.1
i.ig].q G o5 4 14.2
yhied 8 107.4% o458 1
yirirt 14.2 & qoz.5 §
70.9 2| 59-5 |l
7236.4 196.2 5562.3

t Eliminating 10 per cent silver and also 17 per cent copper in jo per cent of the total,

§ These are all tumbaga with 47.2 per cent copper and 1.5 per cent silver,
[ Eliminating 16 per cent silver,

The Cenote finds do not loom large against these other discov-
eries of metals and various museum collections. OFf course the
entire contents of the Cenote were not recovered, but they repre-
sent not the products of local manufacture at a given moment as
in a grave, but an accumulation of over five hundred years, drawn
from many sources. Evidently the Maya of Yucatan had little
metal. Apart from the Cenote only a few archiological specimens
ol copper have been found in all Yucatan, and three or four of
gold.

The scarcity of gold artifacts in Yucatan is surprising in view
of the commercial contacts and enterprise of the Maya. The early

gold and astronomical figures have been mentioned. For instance,
1. A, Willard,™ purportedly quoting E. H. Thompson, wrote
that the gold “would net several hundreds of thousands of dol-
lars in bullion.” The actual weights of all objects containing gold
are given by groups in table XXXVI, including a few individual
specimens. The corrected weights represent the pure gold after
eliminating the copper or silver which our tables of analyses show
to be present. The bullion value of gold is then $6,870.92 with
gold selling at $35.02 and ounce. This figure is not absolutely
accurate because some of the thin decorated gold disks have been
permanently mounted on wood and their weight was estimated.

TYPES AND PROVENIENCE

At the beginning of this study we pointed out that Yucatan is a
limestone country and that it contains no metal or precious stones
such as jade. Hence every piece of metal or jade found in the
Cenote ol Sacrifice was transported thither from other regions.
We also noted that the objects from the Cenote were secured by
dredging a mud floor about 10 meters (45 feet) thick which lay
under 6 meters (20 feet) of water. The water level averaged about
z0 meters (ca. 7o feet) below the surface of the land. Normal ar-
chaeological controls could not be utilized under these conditions.
Hence any discussion of what was recovered has been based on
the intrinsic nature of the individual specimens.

From the detailed exposition in the main text, it appears that
Cenote metals can be divided into groups which are unified by

¥ Lothrop, 1g41a.

*The total weight of this hoard is said to have been about 8o kilograms (156
pounds). Part of it is in the museum in Lima (see Valcarcel, 1998) but many pleces
are in private hands, 1 have seen a portion which filled several suitcases and, when
displayed, covered the floor of the room.

*Antze, 1930, Parts of this collection are in Hamburg, the Museum of the
American Indian and the Peabody Museum, Harvard University,

“From what I heard in Peru, this hoard cime not from a tomb but a store-
room. 1t contained the throne now in the Lima Museum, over a hundred [?tlllilltl!‘
and other beautiful rextiles, one of which is in the Montreal Museum and eleven

types of object, style of decoration and chemical composition of
the metal. These three aspects enable us to point out, if not a
dehnite home, at least a specific culture area in which most of the
Cenote specimens were manufactured. In certain cases it is
also possible to assign a probable period of production (table
XXXVID.

In brief summary, almost all the gold found in the Cenote —
cast or hammered — came [rom Panama, but the embossed sheet
gold had been worked in either Yucatan or Mexico. The gilded
sheet copper was probably from Mexico but sometimes was worked
in Yucatan or British Honduras. The copper alloys (copper-tin,
copper-lead) came from central Mexico. Virgin copper objects
originated in Mexico pr Honduras,

silver vases. The largest vase, a meter (39 inches) in height, was presented o the
Lima Museum by the late Dir. Julio C. Tello, who had rescued it when President
Leguia's house was looted in 1930, One of the two smallest is now in the Museum
of Art, Providence, R, L; the other is in a private collection in New York.

UCaso, 1g9g2a, 1g3zh,

" Mason, 1944.

“ Lothrop, 1987-42, part I,

T Oviedo, lib, XXXII, cap. VI, vol. 5, p. 246

" Willard, 1926, p. 131.
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As a matter of fact, considering that ceremonial offerings were
cast in the Cenote for over five hundred years and that metal arti-
facts were obtained from such distant lands as Colombia and Mex-
ico, there is surprisingly little diversity in Cenote metals. The
reason for this is that the full complexity of various metallurgical
centers was never represented at the Cenote. Only a limited num-
her of artifacts from individual areas became articles ol commerce.

TABLE XXXVII; PERIOD AND TYPES OF CENOTE METALS

= _Mlx'r ECA- MAavaran- TuLa-

PuEBLA TurLum TovLTE: Mava
PERIOD PERIOD Perion GREAT
OBjECTS 1450-1520 1200-1450 ghif-1200 Perion

SHEET (OLD

Undecorated gold disks X X .:
Battle-scene disks e X
Gold masks X {7} z
“Horse collars” : e X7
Gold sheathing x X .
Guoen SHEET COPFER
Santa Rita disks x
Ear plugs X
Bracelet x
Sandals X
Cups X
Cast CoPPER "
Rings L
Ih-llk.-: — miscellaneous X X X
Bells — wire-wound X (¥
Cast GoLp
Quimbaya X X
Coclé figurines x ‘(
Coclé bells b, 4 }\
Veraguas figurines X X
x X

Veraguas bells

Objects from Panama. The Province of Coclé and Veraguas
in central Panama manufactured artifacts of gold which were ex-
ported in considerable quantity. Products of this trade have been
noted in Central America (fig. 108), the Mexican states of Michoa-
can and Oaxaca and in the Cenote. A great deal of gold has been
found in the Panamian Province of Chiriqui and in Costa Rica.

MNUMBER OF

LocaTion or TYPE SpeciMENs  Leap TN SILVER
Arizona 17 12 i |
New Mexico 15 y; 7
Casas Grandes, Chiluahua 1 Fan
Valley of Mexico bells 12 {7} 75 50 100
Oaxaci +8 &7 42 B
Giuerrera 5 By 40 Fo
Michoacan i) 40 40 1040
Fajumulen, Guatemala 14 | o8
Honduras 14 53 iy 53
British Honduras 6 1 10
Cenote, gihl:.‘il copper ] o o 10MH oo
Cenote, rings i 14H} 50 100
Cenote, bells, Style A 12 02 02 ro
Cenote, bells, Style Ax iy Tinia #y T
Cenaote, bells, Style B fi i Hv, 100
Cenote, bells, Style I 0 B L 1M}
Cenoie, bells, Style Ih 5 L 100 ]
Cenote, bells, Stvle Dy i fig 6y 1O
Cenote, bells, Style Iy fi g 5O 10
Cenote, bells, Style E 4 100 5O 100
Cenote, bells, wire-like 21 (17) ¢ iy b7 14K}

* Ttalicized figures indicate that elements ocour in relatively large quantities,
1 Some specimens not analyzed for all metals,

TABLE XXXVIII: COMPARISONS OF COPPERS ANALYZED BY W. C. ROOT

These regions produced gold but usually not in large quantities
as they also imported gold objects from central Panama.
Present-day knowledge of both Coclé and Veraguas is based on
excavations on the Pacific or southern slopes of the Isthmus. Our
chief sources concerning native culture and the use of gold on the
north coast still stem largely from accounts of the fourth voyage
of Columbus (1502 A.D.). Yet the north coast probably produced
the specimens which reached the Cenote. We therefore must ex-
pect Cenote styles and ores to differ from those of the south coast.
These differences are not great or important at present, but they
may lead eventually to the identification of manufacturing centers
when more archzological material from the north coast is avail-
able. One of the important contributions of Panama to Yucatan
and central Mexico consisted of disks of sheet gold. They evi-
dently were worn in quamiqr on the north coast of Veraguas, for
Columbus, as we have pointed out, secured fortysix in a few days.
These disks can be identified by the fact that they contain only
about § per cent silver as an impurity. Similar sheet gold oc-
curs in Coclé but not enough authenticated specimens from south-
ern Veraguas are available for comparisons. In Yucatan these disks
sometimes were processed locally by adding embossed designs and

by trimming.

Objects from Northern Central America. Precious metals
of aboriginal manufacture from Honduras and Guatemala are
so rare and so diversified in type that it seems probable that all
examples were imported. Copper was cast just before the Conquest
on the Bay Islands and in the Chamelecin Valley in Honduras,
also in the Lower Motagua Valley and probably elsewhere in
Guatemala. Some of the Cenote copper bells, including all exam-
ples of style E, have no gold or iron as impurities and small
quantities or arsenic, antimony and bismuth. These probably
were imported from Honduras. There is historical evidence of
such trade.

Objects from Mexico. In view of the known wealth of the
Mexican peoples in gold and silver and their historical contacts
with Yucatan, it is surprising that so few of their products appear
in the Cenote collection. No object of silver was found nor any
gold with high enough silver content to be classed as Mexican.

PERCENTAGE® OF SPECIMENS CONTAINING:
Correr-  CoOPPER-

Gorp Tmixs ApseEnic  Anmimony  BisMuTi Tin LEAan
fi
{7 i 18
B5 45 85 7 4% 44 50
q 1) 5 40 18 i
20 40 o 2 oy 4o 1
20
[
j2 1 11 5
100 41 B iy
14 by 1O 17 35
33 75 83 5o 5
56 8g FO Bg o
iy By By 33
1l 22 biwk ';'H (L] 11 11
40 Ao ) L3 100
45 44 By 44 a2 i
fig By By 50
g 25 75 . .
14 86 1My ] %5 5 48

DISCUSSION

The group of masks shown in figures 46, 48 and 49 must be of
Mexican manufacture if not of Mexican metal because one of
them (fig. 46, b) is decorated with the sign lor gold found in
Aztec and Mixtec codices. A pair of earrings, one of which is il-
lustrated in figure 58, may also be Mexican. Linked jewelry of a
vaguely similar type was made in Oaxaca.
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Probably the bulk of the copper objects in the Cenote came
from central Mexico. In table XXXVIII it will be seen that the
Cenote bells are closest in composition to the Mexican, and the
wire-like Style F groups are very similar to those from the Valley
of Mexico. Copper rings and celis probably came from Oaxaca. ’

HISTORY OF NEW WORILD METALS

The exact time and place where metal was lirst worked in the

New World has not and probably never can be determined.
It is known, however, that gold and to a slight extent silver were
utilized by the Chavin and Paracas Cavernas cultures. Radiocar-
bon dates from each culture are respectively 715 + 200 B.C. and
oo + zoo B.C. The length of time these cultures fAourished at
present can only be a guess. In the case of Chavin metalwork, we
presume that the typical Chavin style of stone carving had been
developed belore the gold jewelry, which repeated the lithic
motives. The known specimens probably date from the end of the
period, a conclusion supported by the introduction of such an
advanced technique as soldering. Casting did not appear in north-
ern Peru until the discovery of copper during the Gallinazo period
several hundred years lacer.

In view of repeated claims of trans-Pacific influences based on
American metallurgical techniques, we should point out that
copper was cast in the Near East over 3500 years before it was so
employed in the Americas and that bronze had been known
throughout Asia for a very long time. Along both the northern
and southern Peruvian coast, on the contrary, there was a definite
golden age which preceded cast copper, and bronze did not appear
until many centuries after copper. Metallurgical techniques and
chronology on either side of the Pacific definitely do not coincide.

It is by no means clear how knowledge of metals was acquired
outside Peru and even the development of techniques within Peru
can be followed only on a broad basis. In table XXXIX we have
analysed the metal traits of certain important cultures and areas.

F'he reader will note that each has its distinctive pattern and the
only feature shared by all is the hammering of gold. Yet presum-
ably these cultures and areas are interrelated — except the United
States, where an inclcpendem invention and df:vel:;puuf:nl took
place, which antedated the metal industry in Mexico.

The early Peruvian coastal cultures shaped gold by hammering
and annealing. In later times on the south coast, silver and silver
alloys largely replaced gold, but copper, bronze and casting, al-
though known, did not become important. On the north coasr,
gold and silver continued to be hammered but casting, first ol
copper and later of bronze, became an iu:pur[:{nl industry,

Very little 1s known about metals in the interior of Peru except
in the vicinity of Cuzco and Lake Titicaca, where most specimens
are of Inca style. The metalwork of the Titicaca Basin definitely
did not follow the historical pattern of the coast, for the first metals
are copper and gold, both of which appeared in the Chiripa cul
ture. Classical Tiahuanaco produced the earliest known brongze
and also sheet ornaments of gold and silver. The fact that the
Aymara Indians dwelling around Lake Titicaca still use the Que-
chua word for gold (cori) suggests the source ol their knowledge of
that metal.

Practically no objects of metal have been found on the Peruvian
coast north of Lambayeque or on the southern coast of Ecuador.
This is true both from archzological and historical points of view.
The followers of Pizarro lamented their lack of booty. In the in-

" Bennett, 1944, p- 3.

terior of southern Ecuador there was a well-developed metal in-
dustry, influenced by Peru. This may be in part of early date, as
Chavin pottery has been found. Farther north, Colombian in-
fluence may be noted, and local developments occurred such as
the casting of minute gold beads and the use of platinum.

The history of metallurgy in Colombia must remain largely
an enigma until stratigraphic studies provide more data. From
table XXXIX one would surmise that an independent develop-
ment had taken place which resulted in the introduction of fum-
baga alloys into Peru. On the other hand, the fact that cori. the
Quechua word for gold, is associated with a mythical underground
river by an Isthmian tribe (p. 27) implies that knowledge of that
metal had come from Peru.

TABLE XXXIX: TYPICAL NEW WORLD METALS
IN SELECTED AREAS AND CULTURES *
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Hammered copper X 4 - _X-
Hammered gold L] - -+ X X X ¥
Hammered silver EXE s ety 0 i X 0 X
Cast gold X X e
Cast tumbaga + X o 4+
Cast silver 8] 4
Cast copper X (8] I8 4 QO
Cast bronze b4 b4 0
Cast copper-lead X ta
Cast lead ] R : R
Solder ] () - | X B

* X = typical. + — not common. O — very rare.

There 1s no indication at present that the metal indusiry of
Colombia is of great antiquity. To be sure, a couple of gold
objects have been found in the vicinity of San Agustin,'® but as-
sociation with the socalled “early” sculpture is uncertain. Also
the assumed chronological plane of this culture may be questioned,
as stylistic parallels have been noted between San Agustin carving
and Coclé metal. The styles known as Sint and Quimbaya are at
least in part contemporaneous with Coclé. A Quimbaya specimen
was found in the Cenote.

Colombian manufacturing techniques had expanded into Pan-
ama and Costa Rica. Stratigraphy in Coclé suggests that metal
had been used at least for two or three hundred years before the
Conquest. In Costa Rica, association of pottery styles with metal
implies a late date. In southern Costa Rica, ancient refuse beds
have been found beneath the historic cultures, but they contain no
metal. On the other hand, we have seen that Veraguas gold
reached Mexico at a period early enough to influence Mixtec

jewelry.
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So few objects of metal have been found in Nicaragua and the
eastern two-thirds of Honduras that it appears that no metal in-
dustry ever existed in this region. One wonders what hrst induced
traders from the north to cross this territory and reach the gold-
bearing lands farther south. The search for quetzal feathers might
be the explanation.

The oldest worked metal now known from Mesoamerica was
found in a vault under stela H at Copan which bears the date
g.17.12.0.0 (782 AIL). It consists of the legs from a cast tumbaga
figurine of Panamanian style.® It has been suggested that these
legs might have been placed in the vault long after the erection
of the stelz. We do not see how this is possible and, in any case,
Boggs' still unpublished finds of metal at Tazumal, El Salvador,
with pottery approximately contemporaneous with Stela H prove
that metal was beginning to trickle into the Maya area in the
cighth century A.D. The Copan legs are of cast tumbaga, contain-
ing 51 per cent gold, 5 per cent silver and 44 per cent copper.

Apart from metal there are other indications of early trade in
Mesoamerica. A Maya jade has been found in Costa Rica*! and
Olmec jades have been found in all the Central American repub-
lics except Nicaragua. The Museum has an example from the
Province of Veraguas in Panama.®® Olmec ornaments are some-
times pictured on Maya stelx in Guatemala.®® We thus have evi-
dence of reciprocal trade in various commodities from north and
south, which association with Maya chronology places near the end
ol the Great period.,

The Copan legs indicate that specimens in Coclé and Veraguas
styles found in the Cenote of Sacrifice may be ol comparatively
early date but this cannot yet be conlirmed by the local archaology
in the Isthmus. Dating in Panama, apart from an Olmec jade and
a Plumbate ware jar, depends on grave stratifications at the Sitio
Conte in Coclé, which probably cover only two or three centuries.”!
As a result of trade, the Coclé stratification can be linked with lo-
cal manufactures in the Provinces of Los Santos, Herrera, Vera-
guas and Chiriqui. We believe that no published specimens of
metal from Panama are much older than the thirteenth century
and that Cenote artifacts of Isthmian style are mostly of equivalent
date. The presence of Sinti and Quimbaya gold in Coclé graves,
however, may indicate a somewhat earlier date when the ar-
chaology of those regions is better understood.

The only metal specimen from the Cenote which we believe
may possibly be pre-Toltec is the gold “horse collar” seen in hgure
56. These objects, of unknown use, usually are made of shell and
a number have been found under controlled archxological cir-
cumstances which fix the date of manufacture in the middle of the

Maya Great period (p. 72). We do not know for how long a
time they were produced. It is held by some that offerings were
not made to the Cenote gods at this early date and that the Great
period jades from the Cenote are heirlooms. This remains to be
proved.

The liza nation, under Tula-Toltec leadership, settled at Chi-
chen Itza in a katun 4 Ahau which covered the years g68 to g8y
A.D. This date, which is given in several Maya chronicles, is in
the short count and therefore is not subject to the controversies
which cloud the correlation of long-count dates with our own. It

® Morley, 1946, fig. 55, « The other specimens in this illusiration and in
figure 56, said 1o have come from the Cenote of Sacrifice, are forgerics.

# Hartman, 1907, pl. XLY, 1.

= Lothrop, 1950, fig. 141.
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is of importance in this study because it marks the introduction to
Yucatan of sheet gold disks and cast bells, probably of copper.

The sheet gold consists of disks and cut-out motives, often exe-
cuted partly in Great period Maya and partly in Tula-Toltec
styles. A similar overlapping of styles can be seen in some of the
large bas-reliefs at Chichen Itza, and it also occurs on a lesser scale
at other Yucatan cities such as Uxmal, Sayil and Kabah* The
presumption is that the gold and stone were worked by Maya
craftsmen who depicted the victorious Tula-Toltec as they were
bidden by conqueriors, but that they added purely Mayan mo-
tives when they were allowed to tollow their own tastes.

The first evidence of bells in the Cenote comes from the disks,
for Tula-Toltec warriors are shown wearing them, We believe
that these were copper bells from Mexico rather than gold bells
from the Isthmus. 1t so, it places the date of cast copper in Mexico
slightly earlier than has hitherto been revealed by archeology but
this is in accord with native tradition that the Toltec of Tula were
the first Mexican metallurgists, We may add that no Teotihuacan-
Toltec art forms have been found in the Cenote.

The tact that cast bells were manufactured by the Tula-Toltec
before the end of the tenth century agrees with the fact that cop-
per bells either were cast or imported by the inhabitants of Snake-
town in Arizona during the Sacaton Phase, which is dated [rom
goo to 1100 A.D. These limits are set by tree-ring dating and are
not open to much argument. They allow a reasonable time for
the spread of a cultural trait from Mexico to the Southwest.

After the Tula-Toltec period, during what corresponds to the
Mayapan-Tulum period in Yucatan, there comes a partial void
in our knowledge of Mexican metalwork, which terminates with
establishment of Aztec and Mixteca-Puebla cultures. Presumably,
during this period, advances were made in technical skills, but,
it so, they cannot be detected from the material now available.

Cenote metal finds probably dating from the corresponding
Mayapan-Tulum period consist mostly of Isthmian imports, for
it is known that metalwork flourished there at this ume. In
Coclé, it is possible to segregate most ol the pottery into two
successive periods. Some of the metal jewelry can also be placed
chronologically but, unfortunately for the archzologist, these
torms did not reach Mexico and Yucatan.

Mixteca-Puebla art, as now known, seems to date only from just
before the Conquest. It had existed long enough, however, to
exercise strong influence in Campeche and British Honduras, i.c..
across the base of the Peninsula of Yucatan. In the Cenote it is
represented by copper gilt disks. Where the metal was manu-
factured is unknown. The decorating evidently was done in a
region where Maya glyphs were used and Mixteca-Puebla influence
had spread.

Aztec products are represented in the Cenote collection by bells,
notably by the wire-like bells made of a copper-lead alloy. Com-
parisons of the chemical components of copper bells are shown
in table XXXVIII. This indicates that the Cenote bells as a whole
are closest to those from the Valley of Mexico and adjacent states.
On the other hand, specimens exist which may well have come
from Honduras, where most copper artifacts probably date from
the Aztec period.

* Lothrop, 1g41a, _
# Older cultures have recently been discovered in Panama by Dr. M. W. Sterling
and in Boruea by the writer, but no metal objects have yet been found with them.

= Roys, 1948 P 177 g 1, Morley, 146, pl. 73, f.
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THE MAYA AS METALLURGISTS

Our present evidence is that, although they valued metal orna-
ments, Maya knowledge of metalworking was limited to emboss-
ing and trimming previously manufactured sheets. This state-
ment assumes that the mysterious Toquegua tribe inhabiting the
lower Motagua Valley at the time of the Conquest was not Maya.
It is entirely possible, of course, that metallurgical centers may
yet be discovered in Maya territory.

There is no obvious reason why this gifted and wsthetically
minded people did not adopt and perfect an art practised by their
neighbors. It is true that much of the Maya area consists of lime-
stone with no metals, but gold dust might have been imported
as was done by the Aztec to be cast locally in forms of their own
creation. It was not isolation which prohibited the working of
metals because for centuries the Maya continued to acquire the
products of foreign lands. It is also curious that none of the Mex-
icans who settled in Yucatan practised metalworking as they had
presumably done in their former homes.

The Pipil of El Salvador and Guatemala, probably of the same
stock as the Tula-Toltec of Yucatan, also seem to have lacked any
but imported metals. The Aztec colony at Naco in Honduras,
however, probably made the copper objects in the adjacent bell
cave, tor strips of copper were found which may be ingots, and a
wooden mask of the Aztec deity Fecatl was discovered. It seems
probable that this Aztec group taught their Paya neighbors to
smelt copper.

CENOTE METALS AND THE

Although Maya and Christian calendars are each well under-
stood, the point at which they should be geared together has been
the subject of much controversy. In our main text we have tried
to explain our material in the light of the Goodman-Teeple-
Thompson-Martinez correlation, because it is at present the most
widely accepted and because the writer had found plausible the
complicated evidence brought forth to support it. Inasmuch as
this volume contains material of a type not previously studied or
published, it seems well to check various other correlations in the
light of newly ascertained facts.

The metal specimens which furnish pertinent evidence on dat-
ing are the pictorial gold disks illustrated in figures 1, 2937, jo—44.
Concerning these, the following points have been established:

1) The central panels of the disks as well as many stone carv-
ings at Chichen Itza exhibit symbolism and paraphernalia such as
are found at Tula in central Mexico. This includes headdresses,
arm bands, back shields, bird gorgets, spear throwers, jaguar and
eagle symbols and emblems of Kukulcan. Numerous writers have
discussed and illustrated these parallels. Any dating of Tula-Tol-
tec art in Yucatan must be correlated with the dating of archwo-
logical remains at Tula, Hidalgo, in central Mexico and vice
versa.

z) The Cenote disks show warriors wearing bells of Mexican
type. This is in accord with the tradition that the Toltec were the
first metalworkers in Mexico, It indicates, however, that copper
was cast in Mexico before 1000 A.D., a slightly earlier date than
hitherto has been established,

3} The Cenote disks must be assigned to the very beginning
of the Tula-Toltec period at Chichen Itza because they are close
in style only to the carvings in admittedly early buildings such as

The suggestion has been made that the Mava of Yucatan made
gold disks locally by hammering imported cast gold objects. This
we reject because the disks are of unusually pure gold, which of-
ten differs radically from the imported gold castings. The tumbaga
specimens become as hard as bronze when hammered and thus
are not suitable for pressed-out designs unless they are annealed.
Furthermore, tumbaga specimens have a gold surface. Hence an-
alysis would be necessary to determine which pieces were suitable
for hammering.

Although we do not believe the Cenote sheet gold was manu-
factured at Chichen Itza, we think that the decoration sometimes
was applied locally. The reason for this is that Toltec figures and
details of their equipment correspond so closely to certain bas-
reliefs, particularly in the lower Temple of the Tigers and the
outer Temple of Kulkulcan,

Granted the limited metallurgical knowledge of the Maya, they
nevertheless managed to turn out products of high artistic merit.
Had they mastered the art of casting, they undoubtedly would
have manufactured artifacts adorned with the flamboyant charm
of their monumental sculpture and their jade jewelry. Though
confined to the medium of sheet gold and largely to the subject
ol forgotten wars, Maya craftsmen attained the high artistic level
of their murals and sculptures and they recaptured the pageantry
and savage incidents of contemporary life.

CORRELATION PROBLEM

the Caracol and the lower part of the Temple of the Tigers. In
fact the disks may pre-date all buildings of the Toltec period. The
Toltec occupation of Chichen Itza supposedly was not violent. The
wars recorded on the disks then probably preceded an era of peace
and construction. In one case, a naval battle is pictured which
could not have taken place near Chichen Itza because there is no
lake in the vicinity.

4) The disks commemorate individual achievements. They
therefore were manufactured during the lifetime of their owners.
In this they differ from frescoes and reliefs which may record
ancient victories or historic ceremonies.

5)  The disks depict victorious Toltec warriors and Toltec Sky
detties in the central panel only. Otherwise they are completely
of the Maya Great period, both in style and subject matter. We
have established this, we trust, beyond argument through literally
scores of art parallels between the disks and the classical sculptures
ol southern Maya cities (pp. 51—42).

It has been generally recognized that elements stemming from
classical Maya art of the Great period occur in sculptures credited
to the Tula-Toltec at Chichen Itza. A similar situation also exists
to a minor extent at Kabah, Sayil and Uxmal. This situation has
not aroused much interest and has never been critically appraised,
although certain parallels have been illustrated by Maudslay and
Spinden. Customarily the presence of mixed art styles in Yucatan
has been vaguely dismissed as archaism, the deliberate retention
or resuscitation of defunct art forms.

Does this fit the facts? Is it not probable that the Cenote disks
and various Yucatan carvings provide definite evidence that Maya
Great period, the Puuc period in Yucatan and Tula-Toltec art
were in part contemporaneous and Hourished together for a con-
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siderable period of time? 1f so, any correlation of Maya and Chris-
tian calendars which does not provide a period ol overlap must
be questioned. Assuming for the moment that such contempor-
aneity is a fact, let us see how it affects the proposed adjustments
of the calendar.

The correlation of the long-count dates with our own depends
on which Maya calendar round of 256 years is applied to a given
date in our own system. Spinden * advocates pushing the dates
256 years back of the Teeple-Thompson-Martinez or 11.16 system,
and Vaillant and others 27 have suggested that they be advanced
an equal amount. These are termed 12.9 and 11.5 correlations.
Kreichgaur ® has suggested an 1110 correlation.® The long-
count correlation most generally favored in recent years has been
the Teeple-Thompson-Martinez scheme (11.16). This system and
the Spinden dating (12.9) are alike in that they are based both on
conflicting historical evidence found in the books of Chilam
Balam (p. 4) and also on long-count astronomical records, either
carved in stone or painted in codices and frescoes. "The Kreichgaur
dating (11.10) is based solely on astronomical calculations. Vail-
lant’s system (11.3) was proposed because he believed that the
known pottery sequences could only be logically explained by a
shorter time span than was reflected in the Spinden and the
Thompson correlations.

Dr. A. V. Kidder ™ has recently discussed the problem on the
basis of the finds of early copper in El Salvador. He remarked
that, in the light of new ceramic evidence and cross dating, “one
cannot, as confidently as before, dismiss the possibility of an 11.3
(Vaillant) correlation.” Kidder's objection to this system was that
knowledge of copper had presumably reached the southwestern
United States from Mexico between goo and 1100 A.D. and the
11.5 correlation did not place the use of copper in Mexico early
enough to fit in with the tree-ring dating of the Southwest. We
believe this objection has now been removed because the Genote
material has yielded short-count evidence that the Tula-Toltec
exported copper bells from Mexico to Yucatan before 1000 A.D.

A new approach to the correlation problem and additional evi-
dence supporting the Vaillant scheme (11.3) had previously been
published by Wauchope,* who discussed the results of his strati-
graphic excavations at Zacualpa, Guatemala, in relationship to the
genealogies of kings preserved in native documents.

We suggest still another approach based on the comparative
dating of metals both in the controversial long count and also in
the generally accepted short count, concerning which there now
is only minor disagreement.

Numerous facts have been presented in this volume to indicate
that metals came to Chichen Itza at the very beginning of the
Tula-Toltec occupation. Various native records place this event
in katun 4 Ahau, a short-count date covering the years between
68 and g87 A.D. This katun 4 Ahau corresponds to the following
long-count dates under the various correlations which have been
mentioned: i

12.9 (Spinden) correlation —11.1.0.0.0
11.16 (Thompson) correlation — 10.8.0.0.0
1110 (Kreichgaur) correlation — 10.2.0.0.0
11.4 (Vaillant) correlation — g.15.0.0.0

After this volume was in proof, an important study of Maya
sculpture was published * which added greatly to knowledge of
chronological changes in style. It has not been possible to make

* Spinden, 1924,
= Vaillant, 1935,
= Andrews, 1g40.
® In the Maya numerical system, the vight-hand digits each represent a period

many desirable additions in the present text on account of the ex-
pense involved. We may say briefly, however, that such features
on the Cenote gold disks as headdresses, ear plugs, collars, cuffs,
featherwork and scrolls repeatedly fall into definite categories in
Miss Proskouriakoff’'s chronological classification of sculprure.
Furthermore, the characteristic styles found on Cenote disks first
appeared in the Great period sculpture at dates ranging between
g.10.0.0.0 dnd g.16.0.0.0, continuing until the end of the stela cult.
Were the gold disks to be judged purely as Maya art, we would date
them between g.18.0.0. and 10.2.0.0.0.

Miss Proskouriakoff's study of stone sculpture leads her to the
“inescapable conclusion” that some contact existed between Tula-
Toltec and Classical Maya art but she does not seck a mechanism
to explain it. We suggest, however, that the dating of the gold
disks under the Kreichgauer (11.10) or Vaillant (11.4) correla-
tions provides an era of cultural overlap. When two styles of art
interlock as at Chichen Itza, the most logical conclusion is that
they are contemporary.

We have seen that metal was introduced to Copan before the
long-count date of g.17.12.0.0 and, on ceramic evidence, copper
was used in El Salvador at about the same time. We have also
seen that metal was known at Chichen Itza during or shortly after
a katun 4 Ahau which covered the years g68-987 A.D. How much
time passed between the introduction ol metal at the two cities?
According to the Spinden correlation, metal came to Chichen Itza
468 years after it reached Copan. The Thompson scheme makes
it 208 years and the Kreichgaur correlation makes it g6 years later.
The Vaillant system places metal at Chichen Itza 52 years before
the Copan date.

We should also contrast the gap between the last-known Initial-
Series (long-count) date, 10.4.0.0.0, and the short-count date of
Toltec settlement at Chichen Itza, katun 4 Ahau or gfis—g87 A.D.
Under the Vaillant and Kreichgaur correlations, the Maya con-
tinued to carve Initial Series for 180 and 4o years respectively after
the Itza settlement. Under the Thompson and Spinden systems,
the Maya stopped recording Initial-Series dates respectively So
and g40 years before the occupation of Chichen Itza by the Tula-
Toltec.

In assessing these figures, we should point out that classical
Great period Maya art flourished at Chichen Itza not only at the
beginning of the Tula-Toltec period but well into it. This is
established, for example, by carvings in both the outer and the
later Temple of Kukulcan, which was built over and enclosed the
earlier building. How long it took to construct these two huge
edifices and how long the first was occupied before the second was
erected over it can only be a guess at present. Our minimum es-
timate would be not less than half a century. This or a longer
period should be added to the figures for the Thompson and Spin-
den correlations in the preceding paragraph in order 10 express
the time gap they imply between the last Maya Initial Series and
still flourishing classical Great period art in Yucatan.

The Spinden and Thompson dating thus call for epochs of 5390
plus or 150 plus years respectively when Mava Great period sculp-
ture presumably had died out in the southern cities but continued
to flonrish in Yucatan in combination with Tula-Toltec art. This
could scarcely be explained as lingering tradition in an isolated
area, for Chichen Itza was then at its cultural apogee and was a
great center of pilgrimage and trade, nor can we construe the clas-

of about twenty vears, The lefi-hand digits each represent about four hundred
VLTS,

® Kidder, 1948,

8 Wauchope, 1047.

& proskouriakoff, 1950,
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sical-Maya forms in Yucatan as a revival like Victorian Gothic, for
there is no evidence that they had ever dropped out of use.

Both the 11.10 (Kreichgaur) and 11.5 (Vaillant) correlations,
on the other hand, admit an era of approximate contemporaneity
for Tula-Toltec and Maya Great period styles. On the basis of
the material discussed in this volume, we now prefer the 11.10
correlation, but before abandoning the Thompson correlations,
which we have followed because it seemed the most plausible
when we started this study, other archxological problems must
be considered, notably ceramics and architecture. In addition,

llﬁ
questions raised by historical records and astronomy should
be considered. The archaological problems of Yucatan also must
be co-ordinated with those of other areas, notably Mexico and
northern Central America. In short, to reach a fully acceptable
correlation of Maya and Christian dates many factors must be
harmonized. At the moment, architectural and ceramic studies
are in progress which should facilitate a final solution. And this

we Impu can be confirmed when the radiocarbon teclmique of
dating has been perfected.
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APPENDIX I:
METALLOGRAPHIC EXAMINATION OF GILDED SHEET COPPER AND WIRE-LIKE BELLS

By WiLLiam Harvey

Gilded Copper. Two t:x:lmplcs of gilded copper of the type
tllustrated in figures 59-6g were examined by microscope. The
analyses of these specimens appear in table XXII, numbers 1306
and 1309. The thickness of the gold layer, determined by measure-
ment of the projection at 1000X, ranged in value from 1 to 5
microns, the average being about 2 microns. Figure 110, b, shows
a typical section of the gold film photographed at 2o00X. The
gold layers on both pieces were comparatively continuous which
accounts for their remarkable preservation as demonstrated in
hgure 111, b. In places, however, overlapping of the gold layer
was observed (hg. 110, 4), affording strong evidence that the gold
was applied as a foil. The fact that the gold layer follows closely
the contours of the copper surface indicates that application of
the gold foil was followed by mild hammering.

Fi:, 110. Photomicrographs of gilded copper sandal. a, strongly etched, 75X;
I, zoo0X, See table XXI1, analysis 1506,

Although both specimens are quite similar, slight differences in
hardness and cohesive strength were noted. The hardness values
for 1306 and 1309 are in the ratio 2.2:2.5. When specimen strips
were bent at an angle ol 1357, surface cracks occurred at the bend
in 1506 but not in 1304, The presence of grain boundaries and
twinning planes within the copper grains indicates that cold work-
ing had taken place and that the strips were subsequently annealed.
Elongated non-metallic inclusions prove that the copper had suf-
fered elongation by rolling or hammering. Under polarized light,
numerous silicate inclusions were identified.

When etched, both specimens revealed a laminated structure as
shown in figure 111, a. The alternative light and dark striations,
when viewed at 2000X, did not reveal any particles which could
cause this laminated appearance. A staining of selected areas by
the etchant (acidified K, Cr,0,) intensified the striations. These
striations also represent zones of weakness, since longitudinal sep-
arations (cracks) were observed to follow these lines at the ends
of the specimens. The suggestion has been made that the strips
were formed in the manner of Damascus swords, i.e., copper sheets
were beaten thin, folded over and again hammered, and the pro-
cess continued through a number of cycles.

b

Photomicrographs of gilded copper sandal. a, goo0X; b, roX. See
table XXII, analvsis 1400,

Fiz. til.

A Wire-like Copper Bell. Photomicrographs of a wirelike
copper bell appear in figure 112. This specimen is illustrated in
figure 86, ¢, and the analysis is given in table XXX, no. 151, This
object certainly is made in one piece and not ol soldered wire as
one would judge from its appearance. It shows unmistakable cast
dendritic patterns, and the absence of elongated inclusions indi-
cates that it has not been hammered. Also it is probable that the
dark areas are not corrosion products but an eutectic of copper

[17]
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and some impurity (lead) deliberately added to lower the melting
point and improve castability. = :

Figure 112 shows the extent of corrosion in the copper of which
the bell is composed. Several shades ol gray corrosion were u].]_
served (CuO, Cuy), in addition to relatively large m:rn-mﬂglhc
inclusions which had probably been dislodged f.mm Itlu:- crucible
used in melting the copper. The corrosion, which did not occur
along grain boundaries, appears to have coﬂt'{*rrud 40 per cent
of the metal to oxide. Under high magnihcation, the corrosion of
the copper was seen to follow along ﬂ'}fslallngra]?hic planes (fig.
112, d). Equiaxed copper grains indicate annealing of the metal
subsequent to casting.

Fic. 112. Photomicrographs of sections from a wire-like _hf.'“- -’I-_EIJK: b, 50X;
¢, 1ooX. Etched with HyO, + NAJOH. d, goooX. See figure 86, ¢, and table
. XXX, analysis 151.

OF SACRIFICE

APPE

There is a constantly growing body of literature concerning
New World metal artifacts and how they were made, but scarcely
anything is known about the tools with which they were manu-
factured. The reason for this is that the Spaniards were more in-
terested in the bullion values than in the workmanship. Hence
descriptions of metalworking are none too clear and are regret-
tably brief. The only detailed description of the sixteenth century
comes from the pen of Sahagin and applies to central Mexico.
This we have quoted in toto (pp. 16-1g).

Sahagiin’s text is accompanied by twenty-nine water-color
sketches which supposedly illustrate metallurgical processes. We
illustrate several from his Codice Florentino in figure 6. A full
reproduction in color was published in Mexico in 1938. In this
edition the individual drawings dealing with metals carry the
numbers 41 to 69 (lims. LVI-LIX), by which we shall refer to
them in the following discussion. Details of the tools illustrated
are so uncertain that few of them have been recognized among
Mexican archaological specimens in our museums today.

For comparative purposes we have woetully little material —
from Peru, Argentine and Chile only. In the last two countries,
small pottery crucibles have been found, one in the Province
of Salta, one near the Rio Quitratue, an affluent of the Toltén.!
Both are in the Museum of the American Indian, Heye Founda-
tion. They are thick-walled, crudely made cups about the size of
half a ping-pong ball. The Chilian specimen was identified by
traces of slag on the interior and by the fact that the Mapuche
Indians still use the same type of crucible today.

Sahagun’s drawing 6z supposedly shows the smelting of metal
in two crucibles. These are easily identified as pottery incense
burners, one of the long-handled frying-pan type, one of globular
form with lattice-work openings in the side. Both are well known
in Mexico, but they are too large to serve as a crucible. A smaller
container was needed, to which intense heat could be applied to
melt only a few ounces of metal. Sahagiin's text {(paragraph 86),
however, compares the Mexican crucibles to a spoon, presumably
both in size and shape.

Drawings 50 and 61 illustrate domed ovens such as are now used
tor baking and sometimes for firing pottery. We doubt that it
would be possible to generate sufficient heat in them to liquify
metals. If this form of oven existed in Mexico in pre-Congquest
times, it was for use as a sweat bath rather than for smelting.

Drawing 6z also shows the use of a blow pipe to increase the
heat. This device was known in Peru and probably was employed
wherever metals were melted.

It is evident that the native Americans melted pure gold, silver
and copper only with great difficulty, and they realized that alloys
had lower melting points. Sahagiin’s drawing fin apparently illus-
trates a basket containing lumps of metals which are colored red
and gray. This may be interpreted as copper and silver, a com-

" The southern limit of pre-Spanish metalworking in Chile is unknown, In a
refuse site near the mouth of the Paicavi River (5. Lat. 38%) we found apparently
aboriginal copper. Near Osorno (8. Lat. 0% §57) we opened a grave of early co-

NDIX II: METALLURGICAL TOOLS AND MATERIALS

Fic. 115 Peruvian metallurgical tools. w, &, e, §, 0. o, hammers: ¢, d, b, i, k&
me, L'lnhusm'ng tools; [, g rollers; [, stone for smoothing wax. Scale, = /8,

bination which has not been established by analysis as a pre-Con-
quest Mexican alloy but which was used in Sahagun's day.

To make cire perdue castings, it was necessary to form sheets of
wax, “thin like the web of a spider.” According to Sahagin's (para-
graphs 18, 19, and 66; drawing 47) this was done with a wooden
roller and a flat stone. These can be identified in a set of Peru-
vian metalworking tools in figure 113, The Peruvian rollers (f, g}
are ol stone rather than wood. The flat stone (/) is like a modern
whetstone and is as smooth as glass. If it seems small for the pur-
pose, the extreme delicacy of the workmanship must be remem-
bered, and Sahagin (paragraph 21) expressly states that wax was
applied to the mold in small pieces.

lonial date containing copper car ornaments and a trace of iron. This is close to
the southern limit of pre-Conquest pottery in Chile,
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Molds were constructed of powdered charcoal mixed with very
fine clay. These ingredients were ground on a metate (drawings
51 and 57). Perhaps the very small metates which supposedly were
used to grind chocolate were employed for this purpose.

According to Sahagin (paragraph 6), the Mexicans carved molds
with a little scraper of copper. His illustration (drawing 47),
however, shows a turtle being fashioned with what looks like a
hone awl. Small metal chisels are [ound in the Isthmus which
seem appropriate for carving molds.

Sahagiin states (paragraphs 24 and 74) that the wax was applied
to the mold with a small piece of wood called quahuitztii {thorn).
This must have been employed to build up wax sheets and threads
over the inner part of the mold. The wax was then encased in an
outer layer of charcoal and clay. The vent was called anillotl.

Various types of hammers are illustrated by Sahaguan. Some of
these (drawings 54 and 67) are hafted in European fashion. Long
bars, sometimes with a curved end (drawings 53 and 64) also were
employed. In addition (drawings 46 and 67) there are rectangular
hand hammers which may correspond to the Peruvian examples
in figures 115 and 114. -

Metallurgical hammers have been identified in Peru from his-
torical sources, * and the other implements in figure 113 presum-
ably also were tools for working metals as they were found with
hammers.  Benzoni speaks of “black stones shaped on purpose”
which served as hammers. Garcilaso de la Vega is more explicit,
for he writes that the metalworkers of Cuzeo “. . . used certain
very hard stones, of a color between green and yellow, instead of
anvils,. They flattenéd and smoothed one against the other, and
held them in great estimation because they were rare. But they
worked with certain instruments made of copper and brass [tin?]
mixed together. These tools were the shape of dice with the cor-
ners cut off. Some are large, so that the hand can just clasp them
[fig. 114, ¢]. others middling size, and others small, and others
lengthened out to hammer on a concave [fig. 11g.n]. They hold
these hammers in their hand to strike with as if they were pebbles.”

These descriptions fully cover the specimens illustrated. One
(fig. 119, n) is black; the others, with an exception of crystal (hg.
113, o), are made of an olive-green rhyolite. In weight they range

* Lothrop, 1988, p. 13, Ag. 2; p. 16.

from 2g to 1119 grams (1 to 36 ounces). For the most part they
are beautifully finished with a texture like ivory, and one can well
imagine that their owners held them in high esteem.

In figure 114 we have analyzed the working surfaces on three
hammers. These are thirteen, nine and twelve in number. In
some cases, especially at the narrow ends, the working surfaces
are in pairs (b, 2 and 7, but not 4 and g; ¢, 1 and §, 10 and 12).
Just how the different surfaces were employed we cannot say to-
day. Itisobvious, however, that these are not tools for novices but
for craftsmen who have fully mastered their trade.

According to Sahagin, hammered gold sheets (paragraph 48)
were embossed with a pointed stone (paragraph 51). In his illus-
trations (drawings 54. 55 and 66) the tools are shown as long and
slender like a pencil. Peruvian embossing tools, identified by
their association with the hammers, are shown in figure 113, ¢, d,
h, i, k. Like their Mexican counterparts, they are of stone but they
are not long and slender. The butt may be rounded or flat and
has apparently been used as a polishing stone.

Two other implements are depicted by Sahagin. One is ap-
parently a sieve, shown in the background of drawing 46. This
may have been used to sift the powdered charcoal and clay em-
ployed in making molds. The other (drawings 42 and 58) is a
long bone trimmed diagonally at both ends to form points. The
center of the shaft is wrapped in cloth to serve as a handle. We
have seen no archzological object of this type. We suggest that
it may he a hand pick used for mining clay and breaking up lumps
so that they could be ground on a metate.

Other materials used by Mexican smiths include alum, in a so-
lution of which castings were bathed. We do not know why. In
addition, they employed an ointment of clay and salt to make
gold “very yellow,” perhaps by extracting surface silver. Drawing
46 may illustrate one of these processes.

The implements and materials here described probably could
have produced any or all of the artifacts found in the Cenote. It
has been possible to list them, however, only by examining all
evidence over a very wide area. No doubt many local tool types
existed of which we are totally ignorant today.

METALLURGICAL TOOLS AND MATERIALS

Fig. 114. Peruvian metallurgical hammers. Actual size.
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glyph style at, 35
CERRO SECHIN (I'vru]. human sac-
rifice, r3
skull rack shown at, 53
CERRD {Peru), ancient
gold found at, 107

FAPAMI

CHACMULTUN (Yucatan), ne

CHakAnPUTUN (Campeche), 4

cHAMA (Guatemala), shell dei-
ties, Bz

CHAMELECON RIVER (Honduras),
24, 88

cHamroToN (Campeche), 4

CHANCAY CULTURE, metal hnger
rings, 8a

CHANCHAN (Peru), buried treas-
ure [rom, 1o

silver jar from, 81

CHAVEZ rass  (Arizona), table
X1
cHAvisy  curtuke, early metal-

work, 4, 28, bg, 70, %9. 85,
100}
Cerro Sechin carvings, 53
double-tongue motive, fig
car plug invented, 8o
hnger rings, 83
found in Ecuador, 104
gold disks, 23, 28
gold figurine-rattles, 8x
human sacrifice, 52
soldered beads, 55
strap joining, 8o
CHETUMAL (Yucatan), gold seized
by Spaniards, 107
port for southern trade, g8
CHIAFAS (State of), 6,
CHIBCHA  INDIANS, gold
throwers as toys, 67
human sacrifice, 52
CHICHEN (Yucatan), archi-
tecture, 4, 58-rg, Gg—7o0
ball court, 4o, fig

12, 15, 1

spear

IT#A

bar pendants, fig. 21
bas-reliefs, table XIX, g1, g7,
4o, table XX, Go-61, 111
Caracol, 31, 57-59. table XX,
111

Cenote of Sacrifice. 3. 50, 50
o, B6, 100

classification of metals at, 27

conventionalized serpent
heads, 46

double-tongue motive, Gg

Irescoes, 31, 37. 40, 51, 52, BB

headdresses, 59

history, §-4

Maya and Tula-Toltec styles
found together, 55, 110, 111

shell deities, Gz

Temple of Kukulcan, g1, 58,

Go, 6g, 72, 111, 112

Temple of the Tigers, 51, 37,
42, 44. table XX, 6o, 64, 69—
7n ohgo 550, b 52, 110

CHICHICASTENANGO (Guatemala),

2fi

GHIHUAHUA  (State of), copper

bells, table X1V, 86
CHILE, bronze, copper and wood
bells, 85
crucible from, 119
gold bells, 101

CHIMU CULTURE, headdresses, gf
metal Anger rings, 8y
painted metal objects, 24
spear throwers cased in zold,

fi7

CHINCHA

baga from, 13

cHirAL (Guatemala), table XV,

gfi

CHIRIPA CULTURE, metalwork of,

104)
cHirlQui, Province of (Panama),
=, table XI, fig, 79
bronze in, g

IsLanns  (Peru), fum.

Coclé-style gold found in, g5,
110
double-tongue motive, g
“Hute player” figures, g
{Mexico), table 111,
table VI

CHOLULA

CHONGOYAPE (Peru), inger rings
from, By
gold-bearing praves at, 107
CHOROTEGA
tongue motive, fig

cuLTure, double-
human sacrifice, 52
CHUMAYEL (Yucatan), §
civiTuk (Campeche), Mixtec in-
fluence at, 5
coarzacoaLco  (Mexico), gold
from, 10
COCLE CULTURE, §, g, 11, 20, 22,
26, 32, 40, bg, y2 In.
ancient gold found, 107
bells with handles, 85
cast gold from, in Cenote, g5—
o8
CONEMPOTaneous
Santos, Herrera,
and Chirigui, 110

chronology, 110

with Los

Veraguas

date of metal bells, 85
decoration in parallel bands,

31
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double-tongue motive, g
gold bells, 101
gold bottle, 81
gold cap, 65
gold disks, 28
hammered beads, 73
hollow castings, g5
metal finger rings, 85
metal styles not fully repre-
sented in Cenote, g8
monkey motive, 104
Quimbaya gold found, g5
sex of metal figurines, 100
sheet gold, 2q
telescoping ear spools, 7g
COIXTLAHUACA (Oaxaca), cut-out
metalwork, g
gold ear plugs from, 79
cojuMaTLAN (Michoacan), metal-
work from, 85
COLOMBIA, §, 0, 11, 22, fi7, 101
bells with handles, 8g
cast S-scrolls, By
cut-out metalwork, 6g
early metalwork unknown, 10g
El Dorado ceremony, 106
gold beaten on molds, 66
gold pendant from, in Cenote,
g, fig. 88
gold vessels, 81
metal bells, 85, 101
metal finger rings, 83
metal frogs, 1;m
tumbaga, 13
wire-like cast metal bells, gz,
fig. 87
conto  (Colombia), gold ear
spools, 79
coran (Honduras), archzologi-
cal section compared 1o
Maoche, 106
conventionalized serpent
heads, 46
dragon motives, 32, 36
gold under stela H, 7, 22, 110,
112
head in a plate, 46
Moan bird, fig. 55, ¢, 72
nose and mouth ornaments, 76
ringed eves, 6ig
sky deities, 35
star symbols at, 44
Tlaloc faces at, 23
COSTA RICA, 7, 4, 32, fg
bells with handles, 85
Coclé-style gold found in, g5
decoration in parallel bands,
32
“Hute player” higures, g5
gold disks, 28
gold not of great age, 109

METALS FROM THE CENOTE OF SACRIFICE

Maya and Olmec jade found
in, 110
monkey motive, 103
wire-like bells, gz
cox rancH (New Mexico), table
X1
COZUMEL ISLAND (Yucatan), pl-
primages to, §, 106
cUEXTLAN (Vera Cruz), 6
cuLiacax (Senora), table XIV
copper objects analysed, 85
tUNA  Inplans, multiple gourd
rattles, gb
used Quechua name for gold,
2? . - a
CUPISNIQUE CULTURE, facial muti-
lations, 54
cuvaMmEeL Rivir (Honduras), 25
cuzcatLan (El Salvador), 26
cuzce (Peru), g, 2o, 106, 109
gold and silver disks in, 77
metalworking hammers, 120

narlEN, Province of (Panama),
tombs looted for gold, o6

pavip  (Panama), rich graves
opened near, 106

MAGUITA CULTURE, bronge, sheet
copper and wood bells, 85

mixon site  (Honduras), copper
bells from, 25

ECUADOR, 20
cut-out metalwork, fig
gold wire ear spirals, g6
little metal on south coast, 1oy
metal bells, 85
metal head plumes, 79
spear throwers banded with
gold or silver, 67
EL saLvapor, table VIII, =2, 5y
carly metal in, 22, 86, 110, 112
metal finger ring from, 84
ESCALERILLAS, ©ALLE (Mexico
City), table V, table V1
psouipULas  (Guatemala), pil-
grimages 1o, 106

FLAGSTAFF  (Arizona), copper
bells, 86, table X111

rrorence  (ltaly), gilded Aztec
spear throwers, 67

FOUR MILE RUIN (Arizona), cop-
per bells from, table X111

GALLINAZO CULTURE, oldest Peru-
vian metal bells, 85

sEorGLA (State of), cut-out metal-
work, bg

GRACIOSA,  RIO (Guatemala),
Leiden plate lound near, 25

GRAHAM COUNTY (Arizona), cop-
per bells from, table XIII
GUANACASTE (Province of), gz [n.
GUANAJUATG (State of), tin ore, 12
GUAPILES (Costa Rica), trade cen-
Ler, 105
wire-like cast bells, gz, g2 n.
cUAsAVE (Sinaloa), zo, table X1V
copper bells From, 85
GUATAVITA, LAKE (Colombia), of-
ferings of gold in, 106
GUATEMALA, 6, 10, table VIII,
gg-2r, 1
all gold probably imported, 26
hone finger ring, 84
genealogies of kings, 112
“horse collars,” 52
lead ore in, 12
method of gilding, 24
painted metal in, 23
pearshaped bells, go
GUAYAS ESTUARY (Ecuador), fan-
wadas, g
cuaysmi inmans, bead collars of
ancient siyle, g6
GUERRERO (State of), 8, 7, 12, table
VI, 15 %79, 91, gz, table
XEXVI
metal ear plugs from, g
pottery beads encased in gold,
73 !
GUETAR INpiaNS, human sacrifice,

hZ

HAITL fumbaga from, 13
HERRERA, Province of (Panama),
contemporaneous with Coclé,
110
tnnaLco (State of), 6
HoLMUL  (Guatemala), “horse
collar” from, 72
shell objects from, B2
nonburas, 8, 7, table VIII, =23,
afi, 88, table XXXVIII
bronze in, g5, table XVI
COPPer L'N.pn:l'll."d, 104
no metalwork in east, 24, 110
See copan
HUASTEC AREA (Mexico), copper
bells [rom, 21
HUEHUETENANGO
24
nuy (Yucatan), table VI

{Guaremala),

IGUALA, table VI
INCA DYNASTY, copper and bronze
bells, 85
gold and silver sun and moon
disks, 77
walls plated with gold and sil-
ver, 77

wealthier than Aztec, g, table
11
inpian nitk (Honduras), copper
disk from, 25
ITZA NATION, origin of, 4
settlement at Chichen Itza, 4,
E, 110
sertlement at Tayasal, 6
rrziMTE sacLuk  (Guatemala),
latticed spear at, 42
izamal (Yucatan), 6, 57

jaLisco (State of), table VI
copper bells from, 85
jaran, primitive method of elim-
inating silver from gold, 1g
JICAQUA INDIANS, 22
joroy (Vera Cruz), table VI

kaean (Yucavan), Mava and
Tula-Toltec styles found to-
pether at, 110, 111

KEAMINALJUYD (Guatemala),
carved skull, fig. 55, ¢ 72

“horse collars,” 72

RECHIPAUN (New Mexico), table

X111

ta cuamea  (Honduras), table
XVl
LamBavEQUE (Peru), gold beaten
on molds, 66
gold treasures found near, 107
little metal found to north,
104
painted metal from, 23
Las FLORES (Tamaulipas), table
Vi
Las rLores Baksa  (Honduras),
copper fishhooks, 25
Las TuxTLas (Vera Crug), facial
mutilations, 55
Lirez, mio  (Bolivia), cut-out
metalwork, g
LIVINGSTONE  (Arizona), table
XxHr
ronpoN, gilded spear thrower, 67
Los anceres (California), cop-
per bells from Cenote, 85
Willard collection from  the
Cenote in the Southwest
Museum, Gy
Los  HorNOs  (Arizona), table
X1
Los nNaranjos (Honduras), cop-
per ishhooks from, 25
Los santos, Province of (Pan-
ama), contemporaneous with
Coclé, 110
LUWER CALIFORNIA, table 111
LusaanTUN (British Honduras),
22

MALINALTEPEC  (Mexico), gold
from, 10
MAM INDIANS, 24
Manacua  (Nicaragua), potiery
from, 75
MAND (Yucatan), §
MAPUCHE INDIANS, crucibles used
by, 11g
MATTOCK RUIN {N.M.), table X111
MAYA INDiANs, as metallurgists,
gh-27, 51, 111
boats, 51
calendar correlation, 4, 111-

115

codices showing use of bells,
85

did not reuse cast metals, gy,
111

double-tongue motive, fig
fish, 5=
Great period, 4, 22, 32, 35. 46,
47 55 57. B0, 72, 82, 86, 110,
111, 112, 11§
gyphs in metal, $5-35. 45, 46,
51, 55, 76, 110
imported metals, 26
imported metal objects lacked
local symbolism, 102
Jade ear plugs, 8o
jade found in Costa Rica, 110
Lahun Chan, 77
manner of depicting deer, 103
method of tying prisoners, 46
Moan bird, 45, 51, G2
Nacom, 53, 54
names for metals, 27
ringed evyes, g
shell deities, 616z
star symbaols, 55
swimmers, 52
use of perspective, 52
wars with Tula-Teltec, g1,
MAYAPAN (Yucatan), 4
MAZAPAN (Mexico), 7
mepELLIN (Vera Crugz), table VI
MERIDA  (Yucatan), Cenote cop-
per bells in, 85
MEXICO, %, 7, 8, g
alloys, 19-16
bells with holes for suspension,
85
blow pipes, 11g
bronze and copper artilacts,
table IX
copper exported, 107, 108-1049
crucibles, 119

(5]
=F

date of copper bells, 85, 86,
110

early metalwork in, 10, 8y

gold and silver disks from, 77

gold disks from, 28

INDEX

gold ores, 11, 28, 2q, table 111
glyph for gold, 64, fig. 46, a;
fig. 47
glyph for song, 55
hammers, 120
human sacrifice, 52, 53
lead ores, 12
molds, 120
monkey motive, 104
no golden age in, 28
northern, zo-2z2, 8g, 86
objects from, found in Cenote,
107, 108-100, 110
possible objects from, fig. 57
pearshaped bells, 88
silver in, table 1T, 11
stylistic features at Santa Rita
Corozal, 75
wax rollers, 119
west coast, table XI, 86
whistling jars in, 8
mexico, Valley of, 12, table V,
table VIII
bronze frequencies, table X
bronze in, 15, table VIII, 7q,
table XXXVIII
copper bells, table V, 1able
KXXVIIT
copper-lead alloys, 15-16, table
XI, table XII, gz, table
XXXVIII
metallurgical processes in, 19—
20
metalworking tools, 11g-120
Monteznma's gold tableserv-
ice, Bi
trade with Panama, g8
wire-like copper bells made in,
g1
Mianmi (Arizona), table XIII
MICHOACAN (State of), 10, 11, 12,
table VI, table VIII, g1, g2,
table XXXVIII
bells with handles, 85
Cocléstyle metalwork [ound
in, g5
copper tools [rom, 85
pear-shaped bells, go
wire-like copper bells, g2
MIMBRES VALLEY (New Mexico),
copper bells found, 86
MITLA (Oaxaca), table 111, table
IV frescoes at, 75
MIXTECA ALTA  (Mexico), pold
from, 10
MIXTECA BAJAa  (Mexico), gold
from, 10
MIXTEC CULTURE, chronology, 110
elongated gold bells, go
linked jewelry, 75
rings reach the Cenote, 84

sign lor gold, 6364, fig. 47.
104
stylic influence, g, 26, 55
MOCHE (Peru), treasure from
Pyramid of Sun, 106
MOCHICA CULTURE, 8, g
headdresses, g6
human sacrifice, 52
manner of depicting deer, 103
metal finger rings, 85
shell deities, 6z
MONTE ALBAN (Oaxaca), 7, 10, 52
ancient gold found at, 107
clongated gold bells, go
gold bellstyle found in Ce-
note, 86, hg. 103, b
metal hinger rings, 8y
metal head plume, 79
MOTAGUA  RIVER  (Guatemala),
25, 111
MOTUL (Yucatan), conquest of,
57
dictionary from, 27
MOTUL DE 5AN JosE (Guatemala),
dancing figures at, g

Naco  (Honduras), Aztec seule
ment at, 24, 111
NARANIO  (Guatemala), conven-
tionalized serpent heads, 46
dragon motives, 36
latticed spear at, 42
star symbols at, g3
NASCA CULTURE, early cut-pul
metalwork, 6g
gold mouth-masks, 76
human sacrifice, 53
spear thrower cased in gold, 67
NAVAHO INDIANS, method of
blanching silver, zo
NEBA]  (Guatemala),
from, 24
NEW MEXICO (State of), copper
bells, table VILI, table X111,
21, 86, table XXXVIII
wicaracua, little metalwork in,
110

Copper

NICARAD INDIANS, human sacri-
fice, r2

NOCHISTLAN  (Zacatecas), table
VII, table VI

aaxaca (State of), 3, fig. 5, 9, 10,

table III, 12, table VII, g,
79. 91

Cocléstyle metal found in, g5

copper celts in Cenote, 83

copper from, 11, table IV,
table VIII, table XXXVIII,
109

cnpper—]ead alloys, 15, table XI

finger rings, 83-85

137
gold bells from, 85, 101, 102,
IDS
gold from, 10, table 111, table
IV, 109

“horse collar” from, ue
metal frogs, 1o
tombs looted for gold, 106
tumbaga, 12, 13, table VII
oHio (State of), cut-out metal-
wark, g
OKLAHOMA  (State of), cut-ou
metalwork, fig
ojiaNy  (OQaxaca), "horse collar’”
from, 52
OLMEC cULTURE, facial mutila-
tions, 5%
jades found in Central Amer-
ica and Panama, 110
no human sacrifice, 52
orizAaBA (Vera Crug), table VI

PACHACAMAC (Peru), offerings of
pilgrims at, g, 106
racuuca (Hidalgo), silver mines,
11
FACIFIC OCEAN, trans-Pacific met-
allurgical techniques, 109
PALENQUE (Mexico), 22
dragon motives, g2
latticed spear at, 42
Moan bird, fig. 55, 4, 72
shell deities, 6z
star symbols at, g3
Tlaloc face at, 23
twisted garments, 55
PANAMA, 6, 7, 8, g, 1g, 22, 24, §E,
66, 8y
braided borders in metal, 8y
cast S-scrolls, 84
gold discovered in graves, 106
gold exported, g, 2g, 66, 86,
g4, 109, 108, 110
metal bells, 85
most Cenote gold came from,
94
multiple rattles from, g6, fig.
By, f
objects from, found in Cenote,
108
Plumbate ware in, 24, 110
trade routes to Mexico and
Yucatan, g8
See cocLE and vERAGUAS
pantaLEON (Guatemala), 61
FARACAS CAVERNAS CULTURE,
double-tongue motive, g
early metalwork, 28, fig, 109
PAYA INDIANS, copper casting, 22
PERU, 7, B, g, 16, 20, 24, 55, fig. go
bells, 85
himetallic objects in, 19
blow pipes, 119
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bronze in, 15
cast Sscrolls, 84
double-tongue motive, fig
early metalwork, 23, 28, 6g, 73,
Bo, 100
ear plugs, 8o
embossing tools, 120
facial mutilation in, 53
gilts from pilgrims, 106
gold and silver disks from, 77
gold beaten on molds, 66
gold bells from, 101
hair on masks, G4
hammers, 120
human sacrifice, 52-53
metal finger rings, 83
metal head plumes, 79
metal nails, 67
metal plume-holders, o6, fg.
g0
metal vessels, 81
metalworking tools from, 119
120
mouth masks, 76
painted metal in, 23
ringed eves, fig
sailing rafts, g
shell deities, 61—tz
soldered beads, 73
strap joining, 8o
Tlaloc heads in, 23
fumbaga in, 13
wax rollers, 119
PETEN LAKE (Guatemala), 6
PIEDRAS  NEGRAS {Gualtrnmla‘].
dragon motives, 56
jade from, found in Cenote, 4
sky deities, 35
star symbols at, 55
warriors on stele, 59
PIPIL INprans, probably not met-
allurgists, 111
POROMAN INDIANS, ancient rites
of, 106
PUEBLA  (State of), 15
PUERLO BoNITO (New Mexico),
table XII1
PUEBLO DEL ArROYO (New Mex-
ica), table X111
PUEBLO GRANDE (Arizona), table
XIII

QUECHUA 1xpians, name for gold
used by others, 29, 109
QUEMISTLAN GavE (Honduras), 24,

table XVI, 88
guicnE, Dept. of (Guatemala),
26

QUIMBAYA  cuLTURE, gold ear
plugs, 79

METALS FROM THE CENOTE OF SACRIFICE

gold pendant in Cenote, g4,
fig. 88
gold vessels, 81
metalwork  partly  contempo-
raneous with Coclé, 109, 110
spear throwers encased in gold,
i)
ouinTana koo (Territory of),
Moan bird, 52
guiriGUa (Guatemala), 25, hig. 8
conventionalized serpent
heads, 46
dragon motives at, gfi, 47
Moan bird at, 45
star symbols at, 35
ouITRATUE, Rio (Chile), crucible
found near, 119

RI0 GRANDE (Tepic), silver mines
near, 11

rROATAN 1SLAND (Honduras), cop-
per bells found, 25

roME, gilded spear thrower, 67

saLta, Province of (Argentina),
crucible from, 119
san acustin  (Colombia), gold
not associated  with sculp-
ture, 104
stylistic links with Coclé, 109
SAN AGUSTIN ACASAGUASTLAN
{Guatemala), table XV, 24
san AnNpREs UsUNA (Guatemala),
table XV
SAN ANTONIO DEL ALTO (Oaxaca),
table 111, table VII
SAN FRANCISCO RIVER (New Mex-
ico), table X111
SAN JUAN RIVER (Nicaragua), Az-
tec port for gold trade, o8
sAN LUIs roTOs! (State of), tin
ore in, 12
saNn Marcos, Dept. of (Guate-
mala), table XV, 24
SAN MIGUEL IXTAHUACAN (Guate-
mala), table XV
san  pEpRO  suna  (Honduras),
table XVI
SAN saLvapor, copper celt from,
26
san sison  (Jalisco), table 111
SANTA RITA corozal  (British
Honduras), 6, 7, 26
frescoes, 75, 76, 77
rumns at, 75
santiaGo, rio (Tepic), table 111
sAYIL (Yucatan), Maya and Tula-
Toltec styles found together,
1o, 111
seipal (Guatemala), convention-
alized serpent heads, 46

dragon motive, 36, hg. 17
foreign glyph style at, 35
sExorA (State of), table X1V
SIGUA INDIANS, Aztec settlers in
Panama, g8
siNALOA (State of), table 111, 20,
21, table X1V
bells with handles, 85
pearshaped bells, go
sinfl cuLTure, metalwork partly
contemporaneous with Coclé,
1O, 110
tombs looted for gold, 106
siTio conTE (Panama), ear orna-
ments, gh
finger rings, 8y
metal siyles are rare in Cenote,
u8
Quimbaya gold found at, g5
serrated headdresses, gf
stratigraphy, 110
See COCLE
sNAKETOWN  (Arizona), date of
copper bells at, 21, 86, 110
soconusco (Chiapas), gold from,
10
SOUTH aMERICA, bronze in, 15, 16
gold bells rare in, 101
lead in, 16, 4o
silver in, g
Sew COLOMBIA, PERU
surERioR, LAKE (United States),
20, 21

rapasco (State of), 6, 9. g1
TAalRONA CULTURE, gold bells, 101
Tanmeico, analyses [rom, 21, table
Vi
pear-shaped bell from, go
TARASCAN CULTURE, §
copper bells from, in Cenote,
L 2
TauLeve  (Honduras), copper
bells from, 25
taxco  (Morelos), silver mines
near, 11
tin cisks in, 12
raxiseo (Guatemala), table XV
TavasaL (Guatemala), last luza
City, 6
rarumarl  (El Salvador), early
copper artifacts, 22, 86, 110
renavuca (Mexico), table VI, 85
TENNESSEE  (State  of), cut-out
metalwork, Gg
FENOCHTITLAN, 1), 16
TEOTIHUACAN (Mexico), 7, table
Vi
“horse collar,” 72
no metal bells before | Aztec
period, 85

ringed eyes, g

TEOTITLAN DEL caMino (Oaxaca),

bimetallic head from, 11
cut-out metalwork, 6y

TEOTITLAN DEL VALLE (Oaxaca),

table 1V
TerIC (State of), 10, 1able 111, 25

TEPITO (Mexico), table 111

TEXMILICAN  (Guerrero), 7. 10,
hig. 4, table V1
metal ear plugs from, 79
pottery beads encased in gold,
i3
TIAHUANACO CULTURE, cut-out
metalwork, g
early metalwork, 109
TikAL (Guatemala), 22
Moan bird, fig. 55 f, 52
shell deities, 6z
TITicaca, LAKE  (Peru), early
metalwork near, 104
mizMiN (Yucatan), §
TLacoLvca (Oaxaca), table 1V
TLAHUILAPA, HAciENDA (Hidal-
go) 9
rearTeLoLco  (Tlaxcala), table
XIl1
raranec (Guerrero), gold from,
10
TeaTinco  (Mexico), facial muti-
lations, 53
TLAXCALA (State of), table VI
TONTO BASIN  (Arizona), copper
bells found, 86, table X111
TOQUEGUA INDIANS, 22, 111
TOTONAC CULTURE, 10, 54
ravisia (Honduras), 25
mrupLLe (Honduras), Columbus
observes copper near, 24
mruiLLo (Peru), buried treasure
from, 1of
Tucson  (Arizona), copper bells
found, 86
ruca (Hidalgo), 6, 7, 35, 37, 40
57, bo
caryatid figures, 8y
double-tongue motive, by
symbolism at Chichen Itza, 57,
111
TULA-TOLTECS, 7, 2§
arm shields, 4o, 46, 55
art contemporaneous  with
Maya Great period, 55 110,
111
back shields, 2q9, 40
bas-reliefs at Chichen I,
table XIX, g1, 37, 40, table
XX, o6, 111
bird gorget, 85, 39, 46, 55
clothing, 4o
eagle mask, 35, 37, 53 fio
frescoes at Chichen liza, g1,
40, 51, 52, 58

great idol at Chichen Itza, 6g-
72

headdresses, 35-59

human sacrifice, fig. 1, 5254

mosaics, 67

occupation of Chichen Itza,
46, 110

of same stock as Pipil, 111

spear thrower, g5

use of fur, 4o, g, 25

use of perspective, 51

wars with the Maya, g1, 57

W(."ﬂ.pl}ll& 42—44. hH2

rurum (Quintana Roo), 6, g5
TZINTZUNTZAN (Michoacan), met-

alwork from, 85

TZULA (Yucatan), 52

vaxactun  (Guatemala), “horse
collars” from, 2
necklaces with pigtails, g9
UCANAL  (Guatemala), glyph
style at, 45
UNITED STATES, cut-out  metal-
wark, g
carliest metalwork, 2o, 109
human sacrifice in, 52
metal techniques and chronaol-
gy, 20

INDEX

UNITED  STATES, Southwesiern,
bells of cast copper, table X,
z2o-22, 86, 112

bells of sheet copper, 85
wire-like cast copper bells, 21,
92

vRcos, LARE (Peru), gold “chain”
of Huascar cast in, 106

UUc-yaB-NaL  (Yucatan), ancient
name of Chichen lLuza, 4

UXMAL (Yucatan), capital of the
Xiu, 4

Maya and Tula-Toltec styles
found together, 110, 111
ringed eyes at, fig

VERA cruz (State of), 6, 9, 10,
table VI, 67, g1
crocodile motive in, 46
VERAGUAS (Province of), 3, 7. 10,
zo, 22, 26, 79, g2 In.
casting failures, 84
contemporaneous with Coclé,
110
double-tongue maotive, fig
electrolysis and corrosion  of
tumbaga, g4
"flute player” hgures, g5
gold bells from, 101—-104
gold disks, 28, g8

gold exported, g, g8

Olmee jade from, 110

ringed eves, fg, fiz. 105

sex of hgurines, 100

sheet gold, 29

trade routes to Mexico and

Yucatan, g8

trophy heads in gold, 10y
VIENNA, Aztec headdress in, 67
vird varLey (Peru), early cul-

Lure i, 7

witp caNe KEy (British Hon-
duras), copper objects from,
77

WUPATK]L (Arizona), table X111

xicatanco (Campeche), invasion
of Yucatan from, 6
XocHIcALCo (Morelos), 10, 54

vaLLocH  (Guatemala), Moan
bird at, 45, 72
vaxcuiLan  (Guatemala), croco-
dile motive, 46
dragon motives, g6
star symbols at, 53
vaxHa (Guatemala), metal celt
found at, 22
vojoa, LAKE (Honduras), copper
objects found, 25
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YUCATAN (State of), books, 4—y

copper-lead alloy in, 15, table
X1l

description, 3, 67, 107

gold fAshhooks, 8

history, 4—7. table VIII, table
XI

human sacrifice in, 5554

little metal found, 107

metal vessels, 81

names of metals in, 25

no golden age in, 28

sailing canoes, g8

trade routes to Panama, g8

zacara (Michoacan), table VI
zacatTura  (Morelos), gold from,
10
ZACHILA (Oaxaca), table IV
racuALPa  (Guatemala), z2-2q,
table XV, 26, 112
ZACULEU (Guatemala), 24, 26
gilded copper ear plugs from,
79
painted metal from, 24
zare (Oaxaca), table VI
ZAPOTEC CULTURE, Cenote glyph-
style not related to, g5
copper bells found in Cenote,
85
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