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FOREWORD

I am greatly indebted to Dr. Gordon F. Ekholm of the 
American Museum of Natural History, New York, at whose sug
gestion this study was undertaken, and whose advice has been 
both helpful and stimulating. He also kindly permitted me 
to study objects in the collections of the American Museum 
of Natural History. Dr. William C. Root of the Department 
of Chemistry, Bowdoin College, Brunswick, Maine, has gener
ously put at my disposal his correspondence and a list of 
the copper objects which he has analyzed spectroscopically. 
Many of my outline drawings are after his sketches, for 
which I am deeply grateful. Mr. Neil M. Judd of the United 
States National Museum, Washington, has been kind enough to 
let me see his important copper finds from Pueblo Bonito and
Pueblo del Arroyo, which have not yet been published. I am
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also indebted to Dr. Herbert J. Spinden of the Brooklyn Mu
seum, New York, Dr. J. 0. Brew, Peabody Museum, Harvard 
University, Mr. Harold S. Gladwin, Gila Pueblo, Globe, Ariz
ona, and Mr. William S. Fulton, Amerind Foundation, Dragoon, 
Arizona, for putting at my disposal photographs and informa
tion about unpublished material. Institutions without whose 
generous assistance this study could not have been attempted 
are the Arizona State Museum, the Museum of Northern Arizona
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the Southwest Museum, the Laboratory of Anthropology, the 
National Park Service, and the Museum of New Mexico. Special 
thanks are due Dr. Emil W. Saury for valuable information, 
advice, and encouragement.
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INTRODUCTION

Copper objects have been found occasionally in prehis
toric ruins in the American Southwest since southwestern 
archaeology began. This paper describes most of the objects 
which have been found, in an attempt to establish their pro
venience and cultural affinities.

The articles fall into two main divisions, cast bells 
and cold-worked copper. There are only a very few cold- 
worked pieces, nearly all our material taking the form of 
cast copper bells.

The bells are all of the same general type, each having 
a more or less spherical body or resonator, with a slit 
with squared off ends in the bottom, running halfway up the 
body in some cases, an unattached pebble or fragment of 
copper inside for a clapper, and a strap or eyelet for sus
pension, attached to the top of the resonator. The axis of 
the eyelet is always at a right angle to that of the slit.

These bells were cast in one piece by the "lost wax” 
method,1 a complicated technique of metal working which is

1. For a detailed account of the actual procedure of cast
ing among the Mexican Aztecs of prehistoric times, see 
Edouard Seler's "L’orfevrerie des anciens Mexicains et 
leur art de travailler la pierre et de faire des orna
ments en plumes”, Congres International des American- 
istes, 8me Session. Paris. 1890. Paris. 1892. pp. 401- 
452.
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widespread in the New World. Pieces of copper and other 
metals cast by this method have been found distributed from 
the American Southwest south as far as Peru, and in South 
America as far east as Colombia and western Venezuela.

Many of the copper pieces cast in this way seem to be 
made of copper wire soldered together to form the finished 
piece, but actually the seeming ’’wirework” in these cast ob
jects was made by incising or carving the wax model in such 
a way as to resemble wirework. No examples of true wirework 
are known from the Southwest, or for that matter from Mexico 
though in the latter region some cast specimens have had 
secondary additions of wire soldered on to the basic cast 
piece. No example of this hybrid type has been found in the 
Southwest. Thus in the discussion which follows, the term 
"wirework" must be understood to mean a wirework effect 
achieved by manipulating the wax model used in the lost wax 
method of casting.
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CHAPTER I
EARLY ACCOUNTS OF PREHISTORIC METAL

Although the objectives of early Spanish explorers in 
the Southwest were to find riches for the King as well as 
douls for the Church, there is scant mention of any prehis
toric metal in their accounts. This suggests that there 
was no indigenous metal working, at the time of the con
quest at least, for the discovery and exploitation of the 
mineral resources of the new continent was one of the chief
purposes of the explorations.

. Cabeza de Vaca and his three companions, the first
white men in the Southwest, passed through the extreme sou
thern fringes of the territory, and he makes the first men
tion of native copper. At a village of about forty houses
near the Pecos River, either in southwest Texas or south
eastern New Mexico, Capt. Dorantes was given a copper bell.

".. ,Y entre otras cosas que nos dieron, hobo 
Andres Dorantes un cascabel gordo, de cobre, 
y en el figurado un rostro, y esto most^aban 
ellos, que 16 tenian en mucho y les dijeron 
que lo habian habido des otros sus vacinos; 
y preguntandoles que donde habian habido 
aquello, dijSronle que le habian traido de 
hacia el norte y que all! habia mucho, y era 
tenido en grande estima; y entendimos que do 
quiera que aquella habia venido, habia fundi- 
cion y se labraba de vaciado.”1

1. Nunez Cabeza de Vaca, A., 1932, pp. 99-100.
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Apparently the bell was cast, and we are reasonably safe in 
assuming that it was cast by the "lost wax" method.

A few days later the Spaniards met some more Indians
and showed them the bell.

"Mostramos aquel cascabel que traimos, y 
dijeronnos que en aquel lugar de donde aquel 
habia venido habia muchas planchas de aquella 
enterradas, y que aquella era casa que ellos _ 
tenian en mucho; y habias casa de asiento... ."'L

Apparently the Indians believed that the bell had come from
a pueblo in the north, either in the vicinity of the Rio
Grande or from the upper Gila area. It is not clear whether
they believed that it had been made there. The reference
to "sheets of metal" is ambiguous. It could indicate either
that the Indians believed that there was a metal working
centre to the north, or that the northern pueblo was a
trading centre.

Fray Marcos de Niza, who entered Arizona in 1539, does 
not mention native copper. Estevan, the negro who preceded 
Marcos de Niza, was murdered by the Indians of Zuni (?) 
when he sent ahead a gourd to the "governor" of the town. 
This gourd was a ceremonial one andNhad been given Estevan 
by some other Indians. The Zunis killed him because they 
said that it had been made by their enemies. The account 
says: 1

1. Ibid.. p. 101.
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”...el calabaza llevaba unas hileras de 
cascabeles y dos plumas, una blanca y 
otra colorada...."!

As the word "cascabel” can mean either "bell" or "rattle", 
it is interesting to speculate as to the material that 
composed these "cascabeles".

Coronado makes no mention of copper in the Southwest, 
although a chief in Kansas was wearing a copper pendant 
when he met him.

Fray Augustin Rodriquez went up the Rio Grande from Mex
ico in 1581 and

"In this said valley of Concepcion (Rio 
Grande) we saw a piece of copper which an 
Indian carried about his neck, tied with 
some cotton threads. Another carried a 
copper sleigh bell. We asked them where 
they had obtained these things and they 
told us it was from the west and pointed 
in that direction."1 2 3

According to Hammond, this occurred on the Rio Grande just 
north of the junction with the Conchos River, in north cen
tral Chihuahua. The Indians1 statement is too indefinite 
to be of much use. Apparently this mention of copper in 
Rodriguez* account is what the Viceroy is referring to when 
he says in his report to the King,

"...though they say they saw signs of mines 
among the Indians, no signs of gold or sil
ver are found, or evidence that any metal 
has been taken out."*5

1. Marcos de Niza; 1926, p. 51.
2. Gallegos, 1927, p. 19.
3. Bolton, H. E., 1930, p. 159.
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The later Spanish explorers, Escalante (1581), Espejo 
(1582), and Onate (1598) do not tell of any aboriginal met
al work encountered, though they found ore bearing veins 
in the northern Rio Grande Valley and some particularly 
rich ones in west central Arizona.

Bancroft says:
nContrary to...a somewhat prevalent impres
sion, there are no clear indications of 
prehistoric mining, that is, by the Pueblo 
Indians, when their towns extended over a 1 
large part of the (later mining) territory.M’L 1

1. Bancroft, H. H., 1889, p. 400. • Here he means there was 
no metal mining. Salt and turquoise are known to have 
been mined aboriginally.
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CHAPTER II
OBJECTS OF CAST COPPER 

COPPER BELLS

Our material can be approached most successfully from 
a typological rather than a geographical point of view, for 
as the map (Fig. 6) shows, there is no marked distribu
tional pattern for southwestern copper bells.

For the purposes of discussion and analysis, then, the 
bells have been divided into two typological categories, 
"large" and "small" bells, the former including all speci
mens measuring 2.5 cm. or more in diameter across the flat 
top. This distinction on the basis of absolute dimension is 
not as arbitrary as it appears, for the large bells differ 
from the small in design as well, having strap handles, flat 
tops, and a more or less vertical collar defined by two 
fillet-like ridges running around the bell. Small bells 
never follow this pattern. Within the "small copper bells" 
category, we have noted a further subdivision into "plain" 
and "wirework" bells, as this distinction seems to have some 
chronological as well as typological significance.

Large Copper Bells -

The most highly stylized and distinctive copper bells 
found in the Southwest, and therefore most significant for



PLATE I

Large copper bell, Mammoth, Arizona, 
(natural size)

a. Top view.

b. Side view.

Photograph, Arizona State 
Museum.
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,the study of their provenience, are some specimens of 
ly identical design. These include the following:

1. "Wirework” bell found by Hough at the 
Delgar Ruin, Tularosa Canyon, New Mexico.1 
This bell is 5 cm. in diameter at the wid
est part of the resonator. The top is 
4.0 cm. in diameter. It is 10 cm. high 
overall. Around the outside of the flat 
top - runs a three-quarter round lip of cop
per, .5 cm. in diameter’. The strap handle 
is a piece of copper of the same thickness, 
joined to the flat top at two places, .3 cm. 
from the rim. A flatter band of copper
.4 cm. wide forms the lower border of the 
decorated collar. The clapper is a ball of 
copper unattached within the resonator (Plate 
II, a).

The band of incised pseudo-wirework 
decoration around the collar consists of 
two decorative elements: a series of in
cised lines running around the bell as 
though in imitation of the coiling tech
nique in pottery making; and over these 
lines a series of hatched triangles' formed 
by groups of rather carelessly incised para
llel lines slanting alternately to left and 
to right. The top is flat and is decorated 
with one large incised spiral or coil of five 
turns, revolving clockwise.

The slit in the resonator runs halfway 
up to the lower border of the collar on each 
side and has squared-off ends.
2. "Wirework" bell1 2 found near Mammoth, 
Arizona, in 1945. The dimensions of this 
bell are somewhat larger than those of the 
Tularosa Canyon bell, described above. The 
top is 4.2 cm. in diameter exclusive of the 
three-quarter rim fillet, which is .5 cm. 
in diameter. The bell is 10 cm. high ex
clusive of the loop handle which is 1.5 cm. 
high and .5 cm. in diameter. As in the Tula-

1. Hough, W., 1914, p. 37, Fig. 79.
2. Arizona State Museum, No. A-4137, unpublished.



rosa specimen, the handle and rim fillet 
are of the same thickness and were prob
ably made from the same cylindrical roll 
of wax. The lower band of the decorated 
collar is .3 cm. wide and flattened, not 
rounded. The top is decorated with an 
incised spiral of eleven turns, revolving 
clockwise, each turn .2 cm. wide; At the 
tip of the slit in the resonator, the bell 
is from .5 to .4 cm. thick, but the body . 
of the resonator is only approximately 
.2 cm. thick. There is a narrow depressed 
zone 1 cm. wide and quite shallow below 
the decorative band (Plate I).

The bell has been smashed, perhaps 
purposefully, by what must have been a 
very heavy blow, for the resonator is 
flattened, although the transverse strap 
handle kept the flat top from buckling.

Besides its size, the chief differ
ence between this bell and that found at 
Tularosa Canyon is the decoration on the 
flat collar. While both have a design of 
alternating hatched triangles to form an 
interwoven pattern, this bell lacks the 
underlying coil-like horizontal marks.
The hatching in this specimen is very 
boldly and deeply incised. 3
3. Fragment of cast copper^ discovered 
by Neil N. Judd in Kiva A'at Pueblo 
Bonito, Chaco Canyon, New Mexico. This 
specimen is unpublished, and photographs 
of it are not available. The fragment, 
a portion of a bell similar to the one 
from Tularosa Canyon described above, 
consists of a part of the decorated col
lar, part of the fillet-like band forming 
the lower border of the collar, and part 
of the resonator. The incised decoration 
is composed of horizontal lines with 
slanting parallel lines superimposed on 
them. The fillet band is .5 cm. wide.
The fragment is from .2 to .4 cm. thick.

1. U. S. National Museum, No. 335587, unpublished.
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It has been badly distorted by some heavy 
pressure, for it is folded longitudinally 
back upon itself.
4. Fragment of cast copper^ excavated by 
Mr. Judd in Kiva J at Pueblo del Arroyo,
Chaco Canyon, New Mexico. This piece is 
also unpublished and unphotographed. It 
is also part of a copper bell similar to 
the first two described above. It con
sists of part of the flat top of a bell, 
the four outside turns of the spiral de
sign, the three-quarter round fillet which 
formed the edge of the rim, and a few milli
meters of the top of the collar. Unfortun
ately there is not enough of the collar 
represented to tell if and how the collar 
was decorated. The turns of the spiral
are .2 cm. wide, and the fillet is ;5 cm. 
in diameter. The handle is missing, and 
the whole piece is buckled up and curled 
around on itself, having been subjected 
to very heavy pressure.
5. Fragment of cast copper1 2 3 * found by Mr.
Judd in Kiva F of Pueblo del Arroyo, Chaco 
Canyon, New Mexico, also unpublished and 
unphotographed. This is an undecorated, 
roughly flat piece of cast copper, irregu
lar in outline, and is approximately .2 cm. 
thick. It has been torn from a larger 
piece of copper. Its dimpled surface in
dicates that it was once rounded and has 
been flattened. There is no doubt that 
this fragment was once part of the reso
nator of a cast copper bell similar to 
those found at Tularosa Canyon and at 
M ammoth, described above.
6. Three fragments of cast copper uncovered 
in Room 179'5 at Pueblo Bonito by Pepper. All 
of these pieces were torn from some larger 
piece, are jaggedly irregular in outline, 
and are from .2 to .4 cm. thick. Two small

1. U. S. National Museum j No. 534766, unpublished.
2. U. S. National Museum, No. 554767, unpublished. •
3. American Museum of Natural History, No. H-1274 a,b,c,

unpublished.
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hole 3 have been drilled in one piece 
(H-1274a) which is about .2 cm. thick 
uniformly. Apparently this piece was 
used as a pendant after it had been 
detached from the larger piece of cop
per. The other two fragments represent 
parts of a large copper bell near the 
resonator slit, for they exhibit along 
one side the thickened lip-like smooth
ness of the resonator slit of the 
Mammoth bell. In the catalogue of the 
American Museum these fragments are 
listed as possibly all being originally 
from the same piece. This seems likely, 
as they were all found in one room.
7. One fragment of cast copper found 
in Room 1501 of Pueblo Bonito by Pepper.
The Museum* s catalogue book says of 
this fragment that it may have been 
part of H-1274 above. It is similar to 
the other fragments described above ex
cept that no characteristically bell-like 
features are shown on this piece. It may 
have been portion of the plain resonator 
of a large bell.

Whether the last five specimens described above are
all parts of the same bell or represent parts of either 
two, three or more separate bells cannot be told. The 
fragments have been examined spectroscopically1 2, and they 
have been found to have similar chemical constituents in 
similar quantities. As they were found in two different 
ruins and in five separate rooms, there may have been five 
separate bells, but the close proximity of Pueblo Bonito 
and Pueblo del Arroyo, and the contemporaneity of their oc-

1. American Museum of Natural History, No. H-12750, 
unpublished.

2. By Dr. William 0. Root, Department of Chemistry, Bowdoin 
College, Brunswick, Maine
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oupanoy make this a purely speculative assumption.
The fact that one fragment was apparently drilled for 

suspension seems to indicate that it was used as a pendant 
after the bell had been destroyed, and if this is true, 
then the other fragments may have had some utility or value, 
even in their fragmentary state. The drilling is also of 
interest in view of a similar instance of drilling for sus
pension a damaged smaller "wlrework" bell. The extreme 
rarity of such a bell might have led to a dividing up of 
the pieces in the event of its being smashed or broken.

Three of the Chaco Canyon fragments were found in kivas. 
This leads one to speculate on the possibility of their cer
emonial or religious significance to the inhabitants of 
these pueblos.

The significance of the apparent difference in dates 
for these specimens is debatable and presents a real prob
lem. Comparing the dates of the occupancy of the four 
ruins, we find that Pueblo Bonito (Pueblo II and III, 828- 
1130 A.D.) and Pueblo del Arroyo (Pueblo III, 1052-1101 
A.D.) are considerably earlier than the ruin at Mammoth, 
which dates in the fourteenth century and the Delgar Ruin, 
which is Pueblo IV. Thus the specimens from Chaco Canyon 
were in the possession of the inhabitants of Pueblo Bonito 
and Pueblo del Arroyo before the sites at Mammoth and at 
Tularosa Canyon were built. Yet stylistically the bells
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are nearly identical, and were undoubtedly made either in 
the same place or at adjacent places in a small area. It 
is difficult to believe that such an intricate and highly 
distinctive style survived unchanged for a century or 
more, in the area of its manufacture. If these bells were 
highly prized or had some special ceremonial or other sig
nificance for the inhabitants of the later sites, it is 
possible that they had been in their possession for some 
time. The bells are relatively indestructible and easily 
carried about.

The decorated collars of two of the bells— the speci
men from Tularosa Canyon and that from Pueblo Bonito—  
differ from that of the M ammoth bell in that the former 
have horizontal coil-like lines incised, with diagonal 
hatching drawn over them in a rather casual manner, having 
been drawn with light sketching strokes. The collar of the 
Mammoth bell, on the other hand, lacks these underlying 
horizontal lines, and is so boldly and clearly incised that 
it almost appears to be composed of separate strips of cop
per. "The significance of this difference is problematical. 
Each piece of metal cast by the "lost wax” method requires 
a new mold, as the mold must be broken to extract the fin
ished piece. Thus no two pieces will be exactly identi
cal, and it is probable that minor variations will occur 
even between pieces made in succession by the same metal- 
smith. However, it is also possible that the difference
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in style represents a time difference as well, for the 
Mammoth bell is from a site considerably later than Pueblo 
Bonito, though roughly coeval with the site in Tularosa 
Canyon.

The upper part of a large cast copper bell was found
in Room 42 of Gila Pueblo (1345-1385 A.D.), near Globe, Ariz- 

1ona. This bell measures 2.9 cm. across the flat top. It 
has a strap handle from .2 to .4 cm. thick, and apparently 
also had a lip-like fillet of copper .4 cm. wide and about 
.1 cm. high running around the top of the flat collar, where 
the. top met the collar. Another band of slightly narrower 
width delimited the lower border of the collar, about 1.5 cm. 
below the first. The same narrow depressed zone below the 
lower band as was observed in the Mammoth and Bayacca Island 
bells can be seen on this specimen (Fig. 1, d). Apparently 
there was no "wirework" decoration on this bell, though 
there may have been some so shallowly incised that it has 
corroded off. There were no ceremonial or other unusual as
sociations with this bell.

In his report MExcavations at Tampico and Panuco in 
' 2the Huasteca, Mexico” Ekholm figures the top half of a large 

bell (Fig. 1, a) similar to the one discussed above, and 
there is a complete specimen in the American Museum of 1

1. Gladwin, H. S., letter dated May 1, 1946. Gila Pueblo, 
No. 8743, unpublished.

2. Ekholm, G. F., 1944, Fig. 51, a.
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Natural History in New York. These are undecorated.
Zkholm*s specimen measures 4 cm. in diameter across the top, 
and the latter bell about the same. Both have the flat 
collar defined by fillets, and have flat strap handles. No 
bell similar to these has been found further north than the 
Valley of Mexico.

A bell from Roatan Island, Bay Islands, Spanish Hon- 
duras , is very similar to the large Gila Pueblo bell. It 
is 2.7 cm. across the flat top, and has a similar strap 
handle and flat collar delimited by two fillets each about 
.1 cm. wide (Fig. 1, _c). The flat top was decorated with 
casually scratched, lightly incised parallel lines, as in 
the Bonacca Island specimen. A very small bell 1.8 cm. 
across similar to this was also found with it.

Further south, we find a gold bell from Oaxaca^ which 
exhibits one remarkable similarity to our specimens from 
the Southwest, despite its tiny size (it is less than 2.5 
cm. high overall), grooved resonator, and braided strap 
handle (Plate II, d). Not only is the general design of 
the bell similar to the American examples, but is chiefly 
significant similarity is the design of the collar, which 
is bordered by two twisted gold threads barely 1 mm. wide. 
The design consists of alternating hatched triangles, the 1

1. Strong, W. D., 1935, PI. 9, a.
2. Seville, M. H., 1920, PI. XVllI, c.
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hatching carried out in parallel strands of twisted "wire- 
work" , and the whole piece executed with unbelievable pre
cision and delicacy. Stylistically this band is very close 
to those of the bells from the American Southwest discussed 
above. It is the writer's opinion that they were derived 
from a common source.

A copper bell found on Bonacca Island, Bay Islands, 
Honduras,̂  presents such striking similarities to the bell 
from Tularosa Canyon as to make them nearly identical. It 
is 6.6 cm. high exclusive of the handle; the handle is 1.4 
cm. high, and it is 4.6 cm. in diameter in the widest place. 
The top is circular and flat, 3.4 cm. in diameter, the 
handle .3 cm. and the rim fillet .2 cm., and the upper ends 
of the resonator slit are squared. The narrow depressed 
zone below the decorative band is also present (Fig. 1, b ). 
The only important difference between this and the Tula
rosa bell is that the flat top of the Honduran specimen is 
decorated with casually incised parallel lines, instead of 
the deeply incised spiral of the American. The collar and 
clapper of both are identical. What this difference repre
sents, again, is problematical. It may have been due to 
personal idiosyncrasy of an individual workman, or it may 
be important as a temporal or spatial diagnostic. At this 1

1. Strong, W. D., 1935, PI. 17.
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time we can only note the difference.
Inexplicably, we have seen no bell outside the Ameri

can Southwest with a spiral top. A possible clue to the 
derivation of the spiral design is provided by a cast gold 
ornament from Ecuador (Plate II, cj. This was in the col
lection of Lady Brassey, and was purchased by her in Colom
bia in the early 1880's. It comes from the region of Mani- 
zales, or Manirales, a town about 25 miles inland from the 
Pacific Ocean, and 200 miles south of the Gulf of Darien.
Of this specimen Wright says:

"This is a very faithful representation of 
the shell Solarium Solaris, so called from 
its shape. Wt. 5 dwts., 22 gr."

2The reference to s. Solaris is enigmatic. The volutes 
of the gold piece turn counter clockwise, but seen from the 
inside, their direction is of course reversed.

There is a very vague resemblance between our speci-
3mens and two gold bells found in Panama, notably the flat 

top and the design of the collar. The collar is bordered 
above and below by two incised lines, and is decorated with 1

1. Wright, B., 1885, p. 48, Fig. 87.
2. Mr. Frederick Weir of the American Museum of Natural 

History's Shell Laboratory states that this species is 
unknown to him. However, s. granuleturn, an edible 
mollusc, is found in the Atlantic Ocean from North Car 
olina to the West Indies, and in the Pacific from the 
Gulf of Lower California to Panama. There is a xeno- 
phora Solaris (Linn.) which is flat and spiralled.

3. Lothrop, S. K., 1937, Fig. .74, a and _c.
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incised lines arranged in a chevron-like pattern. However, 
the Code bells have each a long straight handle rising 
from the flat top of the bell."*" 1

1. 'Ekholm, G. F., 1942, Fig. 19, h, shows a possible deri
vative of the Code bells.



Figure 1

Large Copper Bells
a. Huasteoa, Mexico, from Ekholm, G. F.,

1944, Fig. 51, a.
b. Bonacca Island, Bay Islands, Spanish

Honduras, from Strong, Vi. D., 1935, 
Plate 17.

c. Roatan Island, Bay Islands, Spanish
Honduras, from Strong, W. D., 1935, 
Plate 9, a.

d. Gila Pueblo, Globe, Arizona.
(a, b, and c one-half natural size; d natural

size)

PLATE II

a. Large copper bell, Delgar Ruin, New
Mexico (one-half natural size), from 
Hough, W., 1914, Fig. 79.

b. Sketch of effigy bell, Wukoki, Arizona,
from Fewkes, J. W.. field notes.

c. Gold shell, Ecuador (natural size), from
Wright, B., 1885, Fig. 87.

d. Small gold bell, Oaxaca, Mexico (twice
natural size), from Seville, M. H., 
1920, Plate XVIII, c.



Figure 1.

PLATE II

a
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Small Copper Bells

The small copper bells discovered in prehistoric ruins 
in the American Southwest fall into two typological cate
gories: plain bells, with no trace of decoration in "wire-
work" technique; and bells with a greater or lesser degree 
of "wirework" decoration. Within the first group, a further 
distinction may be made between bells with pear-shaped reso
nators and those with spheroidal bodies. By "pear-shaped" 
we mean that the resonator of the bell is relatively long 
and slender, whereas in the "spheroidal" type the resona
tor's width and height are more nearly the same. All the 
southwestern bells have loops or eyelets for suspension, and 
these eyelets are set at right angles to the axis of the 
slit in the bottom of the resonator.

In the discussion which follows, it must be borne in 
mind that many of the bells have been crushed so that their 
original shape has been greatly modified. Thus the distinc
tion between globular and pear-shaped bells may be consid
ered to constitute a real typological difference only when 
the specimen has suffered a minimum of distortion.

Plain Pear-shaped Bells

Bells with definitely pear-shaped resonators have been 
found at two sites in the Southwest: at Snaketown and at
Pueblo Bonito.



Figure 2

Small plain copper bells 
(all natural size)
Pear-shaped

, a. Snaketown, Arizona.^
b. Pueblo Bonito, New Mexico.
c. Huasteca, Mexico, from Ekholm, G. F.,

1944, Fig. 51, c.
d. Bay Islands, Spanish Honduras, from

Strong, W. D., 1935, Plate 9.
Spheroidal

e. Bay Islands, Spanish Honduras, from 
Stone, W. D., 1935, Plate 9.

f. Valley of Mexico, from Arsandaux, H.
and Rivet, P.,1921, Plate 7.

g. Guasave, Sinaloa, from Ekholm, G. F.,
1942, Fig. 19, f .

h. Pueblo Bonito, New Mexico.
i. Aztec, New Mexico, from Morris, E. H.,

1920, Fig. 71, a.
j. Mattocks Site, New Mexico.
k. Cameron Creek, New Mexico.
l. Pueblo Grande, Arizona.
m. Casa Grande, Arizona.
n. Chavez Pass, Arizona.
o. Kinishba, Arizona.
p. Casas Grandes, Chihuahua.
q. Casas Grandes, Chihuahua.
r. Casas Grande s, Chihuahua.
s. Santa Maria River, near Casas Grandes,

Chihuahua.
t. Babicora, Chihuahua. 1

1. Unless otherwise specified, sketches are 
from the notes of Root, W. C.



Figure 2.

Pear- shaped

Spheroidal



—20—

Twenty-eight of these bells were discovered associated 
in a house at Snaketown, constructed during the Sacaton 
Phase (900-1100 A.D.) These were lying on the floor of 
the house with numbers of shell beads and may have been part 
of a necklace. The bells ranged from 1.5 cm. to 2.0 cm. in 
overall length and 1.0 cm. in average diameter at the wid
est place, having eyelets from 5 to 5 mm. in diameter.
These bells were slightly flattened on the top where the 
eyelet joined the bell (Fig. 2, a).

Three bells of this type were also found at Pueblo 
Bonito. Two bells discovered by Neil Judd** east of Room 152 
and in Room 229, were 1.7 and 1.6 cm. long, respectively, 
and .6 and .7 cm. in diameter (Fig. 2, b). The third bell 
was excavated by Pepper3 in Room 106 and is 1.8 cm. long, with 
an eyelet .5 cm. in diameter. Its resonator is too crushed 
to permit accurate measurements, but it was probably less 
than 1.0 cm. in diameter originally. All of these bells 
were slightly flattened oh top where the eyelet was joined.

Both in shape and in absolute measurements these thirty- 
one bells are identical with four small bells found in.the 
Huastec area of Vera Cruz by Gordon Ekholm (Fig. 2, c.).4 1

1. Gladwin, H. S., Haury, E. W., Sayles, E. B., and Gladwin, 
N., 1937, p. 164, PI. CXXXIII.

2. U. S. National Museum, No. 335582 and No. 335583, unpub
lished.

3. Pepper, G. H.; 1920; pp. 324-5.
4. Ekholm, G. F., 1944, p. 478, Fig. 51, c.
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The Huastec bells occur in a horizon which Ekholm equates 
with the Mazapan-Aztec I level in the Valley of Mexico 
(1000-1250 A.D.) and are thus roughly contemporary with the 
Snaketown and Pueblo Bonito specimens.

Pear-shaped bells have also been found in the Bay 
Islands, Honduras (Fig. 2, d). These are as yet undated.

Plain Spheroidal Bells
\

All the plain undecorated bells found in the Southwest 
except those mentioned just above are more or less spher
oidal in shape, depending on how much they have been crushed 
or compressed. As spheroidal bells are much more common 
than the pear-shaped variety, I have included here all the 
crushed specimens which are not demonstrably pear-shaped.

Flagstaff Area
A bracelet^ made of shell beads and five spheroidal 

copper bells strung on yucca cord was found on the arm of a 
child burial in N. A. 998, a small pueblo 20 miles east of 
Flagstaff dating from about 1120-1200 A. D. The largest 
bell measures 2.6 cm. long, 1.6 cm. wide, and 1.4 cm. high, 
including the eyelet. The other bells are slightly smaller 
(Plate III, jc, central group).

2Three spheroidal copper bells were discovered to
gether in a burial of an adult in Wupatki Pueblo, 25 miles

. : 1

1. Museum of Northern Arizona, No. 273/1223A, unpublished. .
2. Museum of Northern Arizona, No. 621/NA 405-B22-1, unpub

lished.



PLATE III

a. Small copper bell, Mt. Riley,
New Mexico, photograph, Labora
tory of Anthropology, Santa Fe.

b. Copper axe, Sonora, photograph,
Amerind Foundation.

c. Bells from Flagstaff area.
Top three, Wupatki.
Center, bracelet, N. A. 998.
Bottom of unknown provenience.

' Photograph, Museum of Northern Arizona.



PLATE III

a b

c
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northeast of Flagstaff, dating from 1120-1200 A. D. These
are slightly smaller than the largest bell on the bracelet
described above (Plate III, j3, top three bells).

One spheroidal bell^ was found near Flagstaff (Plate
III, £, bottom bell). Its exact provenience is unknown,
but it is identical with the three Y/upatki bells.

2One bell was taken from a trash mound at Winona Ruin, 
which dates from 1100 to 1150 A. D. This was crushed out 
of shape.

Two bells were found at Rio de Flag, south of Elden 
Pueblo. These are about 1.4 cm. high, and the ring is 
about .6 cm. in diameter. The eyelets of these bells are
small relative to the size of the resonator. The ruin

• .................
dates from Pueblo III.

It is worthy of note that no copper bells occur in the 
Flagstaff Area in ruins dating before 1100 A. D.

Four Corners and Chaco Canyon Area
In the Four Corners Area copper bells are reported 

from two ruins.
One copper bell^ was found in Room 64, north wing, of 

Aztec Ruin, in a Mesa Verde refuse deposit. Aztec Ruin 1

1. Museum of Northern Arizona^ No. 627/A. 235, unpublished.
2. Museum of Northern Arizona, No. 932/N.A. 2134T,

McGregor, J; C., 1941, p. 262.
3. Gila Pueblo, Nos. 9076-1 and 9076-2, unpublished. 

Gladwin, H. S;, letter to W. 0. Root.
4. Morris, E. H., 1919, p. 100.
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dates from 1110-1121 A.D., but the association with Mesa 
Verde material suggests that the bell falls into a later 
period of Mesa Verde occupation in the thirteenth century. 
The bell is from 1.7 to 2.0 cm. in diameter, 1.4 cm. high 
exclusive of the ring, which is .6 cm. high and .9 cm. in 
diameter (Fig. 2, ji). Of this bell Morris says "it was 
apparently cleft in four parts", but the apparent divisions 
of the resonator are actually the result of the two por
tions of the resonator on each side of the slit being 
forced in and lapped over each other by horizontal pres
sure .

A fragment of a bell was picked up near Aztec by Sher
man Howe*- and presented to the Museum of New Mexico. It is 
approximately 2.5 cm. in diameter. No other details are 
available.

At Pueblo Bonito, besides the copper specimens men
tioned elsewhere, four complete spheroidal bells and frag
ments of one or possibly two more were uncovered.

21. A spheroidal bell found by Judd in 
debris of unspecified age.

3 *2. A spheroidal bell discovered in
Room 264 by Judd.

Both these bells have been distorted by pressure. They 
measure about 1.5 cm. in diameter, 1.3 cm. high, having a 
ring .5 cm. in outside diameter. 1 2 3

1. Tichy, M. F., letter.2. U. S. National Museum, No. 335581, unpublished.3. U. S. National Museum, No. 335584, unpublished.
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3. A spheroidal bell^ found in Room 106 
by Pepper. This is 1.3 cm. high, hav
ing an eyelet .5 cm. in diameter. In 
its crushed condition, the original 
diameter of the resonator cannot be 
determined, but it was probably the 
same as Judd’s, above.

4. A spheroidal bell2 was turned up in 
Room 83. This is 1.6 cm. high and 
1.7 cm. in diameter, having an eye
let .6 cm. in horizontal and .7 cm. 
in vertical diameter (Fig. 2, h).

5. Part of the resonator of a spheroidal 
bellS was found in Room 127 by Pepper.
This was not measured (it is in a 
case with a burglar alarm attachment) 
but is slightly larger than the other 
spheroidal bells from Pueblo Bonito, 
being about the same size as those 
from the Flagstaff Area.

6. A fragment of a bell of undetermined 
shape was brought to light five feet 
below the floor of Room 168 by Pepper.

Besides the bells at Aztec Ruin and at Pueblo Bonito, 
the only other bell from the Four Corners Area is one in 
the Brooklyn Museum.^ This was collected by Stuart Gulin 
and comes from an unspecified ruin at or near Red Rock, 
Arizona. The bell has been crushed. Its present dimen
sions are: 2.1 cm. in diameter at the widest place, 2.0
cm. high, the loop being .8 cm. in diameter.

Curiously enough, no copper has been found at Mesa 1 2 * 4

1. Pepper, G. H., pp. 324-5.
2. Ibid., p. 269.
3.. American Museum of Natural History, No. H-12746, un

published.
4. Brooklyn Museum, No. 4144, unpublished.
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Verde^ nor at any other site in the Kayenta Area, though a 
great deal of excavation has been done in that region.

Upper Gila Area
In the Upper Gila Area, no cast copper has been found 

in ruins dating from before 1100, although pieces of copper 
ore have been found there in earlier sites (See Copper Ore).

At the Mattocks Site, Nesbitt turned up a bell1 2 near 
the head of a skeleton in a "middle period" (?) room, of 
the Classic Mimbres Period (1100-1200 A.D.). This was 1.5 
cm. high and 1.2 cm. widest diameter, with an eyelet .6 cm. 
in outside diameter (Fig. 2, _£). It has a stone clapper.
In the same room were nine sub-floor burials, one male 
being covered with 47 stone hoes.

Bradfield, at Cameron Creek Village, in the Mimbres 
Area, found a copper bell3 1.3 cm. long and 1.1 cm. at the 
widest place, with a ring .7 cm. in diameter (Fig. 2, k).
A string of corn fiber was tied in a single knot through the 
ring. This bell was associated with a child burial which 
was particularly rich in funeral offerings, for with it 
were found a complete bowl, conical shell beads, seven 
Glycymeris bracelets, and a number of black, red, white, 
and greenish stone beads. The Museum of New Mexico has six

1. Nusbaum; J. L., letter dated April 4, 1944.
2. Nesbitt, P. H., 1931, p. 28, PI. 39, d.
3. Bradfield, W., 1929, p. 124.
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slmilar copper bells, apparently from this site, but their 
provenience cannot be determined as Bradfield died before 
the report was completed, and they are not mentioned in any 
of his writings,"1"

At the Galaz Ruin in the Mimbres Valley two bells were 
associated in a cremation jar, in a room full of cremations. 
Dimensions of these bells are not known, as the specimens 
seem to have disappeared. On the same level in the same 
room were found abalone shell pendants inlaid with tur
quoise . This association is interesting in view of a pos
sible similar occurrence of a specimen now in the Brooklyn 
Museum, discussed below.

At the Delgar Ranch, near Reserve on the Tularosa 
River, a bell was discovered which was 1.0 cm. high and .7 
cm. in diameter, having an eyelet .5 cm. in outside diame-

5
ter. Datable associations at this ruin are not known, as 
both Tularosa Black on White and the later polychrome wares 
from further west were found here and the work is not well 
reported.

The three first sites discussed, Mattocks, Cameron 
Creek, and Galaz, all date from the Classic Mimbres period 
coeval with Pueblo III in the Anasazi area. At all three 1 2

1. Tichy, M.F., letter dated January 29, 1946.
2. Bryan, B.; 1951; p. 41.
5. Hough, W., 1914, p. 37.
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places, bells are found in burials. The bell from the Del- 
gar Ranch presents something of a problem, for at this ruin 
were found the large "wirework" decorated bell and the two 
copper punches described elsewhere. It may date from a 
later period.

Little Colorado and Middle Gila Area
All the other undecorated bells come from sites scat

tered through the Little Colorado and Middle Gila River 
drainages, and date from the late thirteenth and fourteenth 
centuries.

At Chavez Pass a bell'1' was found which measures 2.5 - 
1.9 cm. in diameter and 2.3 cm. high (Fig. 2, n). There are 
no data on any associations. Tree ring dates for this ruin 
place it around 1381, in the late fourteenth century.

Two bells were discovered at Kinishba, Fort Apache 
2Reservation. One of these is 1.4 cm. in diameter, has an 

eyelet 1.0 cm. wide, and has a pebble clapper (Fig. 2, o).
It is associated with Four Mile and Gila Polychrome pottery 
and probably dates from the beginning of the fourteenth 
century, as the latest tree ring date for Kinishba is 
1306 A.D.

5One bell was uncovered at Tonto Basin, measuring 2.0 1 2

1. Fewkes, J. W., 1904, p. 111. '
2. Cummings, B., 1940. Haury, E. W., letter dated April 

5, 1944.. Hough, W., 1914, p. 37, Fig. 78.3
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cm. high, with an eyelet 1.0 cm. high, .7 cm. wide, and 
nearly .3 cm. thick. It is 2.3 cm. in widest diameter.
This bell has a stone clapper. The small stem on top of 
the eyelet formed by copper accumulating in the duct which 
led into the mold is very noticeable in this bell.

At Togetzoge, a late Salado Ruin, located about half
way between Superior and Miami, a bell was recovered in 
direct association with Gila Polychrome.̂  Further data on 
this bell are not available.

gOne bell was found on a refuse heap at La Ciudad Ruin, 
Pueblo Grande, Arizona, east of Phoenix (Fig. 2, jL). This 
bell is 1.6 cm. long and 1.5 cm. wide, with an eyelet .9 
cm. wide, .8 cm. high and .2 cm. thick. It apparently 
dates from the late thirteenth century.

Three bells have been taken from Casa Grande, one by 
Gladwin, ® two by Fewkes The former, for which I have no 
measurements, was found in Compound B. The dimensions of 
Fewkes* bells are 1.1 and 1.2 cm. in diameter and 1.0 and 
1.0 cm. high, respectively, with eyelets .8 cm. and .7 cm. 
in diameter (Fig. 2, m). As they were found on the surface, 
their associations are not known. 1 2 3 4

1. Schmidt, E. F., 1926, p. 637.
2. American Museum of Natural History, No. 29.1/7323, un

published.
3. Gladwin, H. S., 1935, p. 234.
4. Fewkes, J. W., 1912, p. 148.
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One undecorated bell"1" was found at Roosevelt 5:10, the 
same site as ”Tonto Basin” above. It is in a fragmentary 
condition, but was apparently originally about 1.8 cm. in 
diameter, and .8 cm. high, with an eyelet about .6 cm. in 
horizontal diameter.

A bell was discovered at Armour*s Ranch, in a mound at 
a site now under the east end of Roosevelt Lake.2 Its 
present location is unknown.

At Gila Pueblo, near Globe, Arizona, 18 plain bells 
were uncovered ranging from 1.2 to 2.5 cm. long, and from 
1.0 to 1.8 cm. in diameter.® Their eyelets averaged .7 cm. 
in diameter. This ruin dates from the middle of the four
teenth century (1345-1385 A.D.).

A bell found about ten miles south of Young, Arizona, 
is in the Southwest Museum, Los Angeles. Nothing is known 
of its provenience, nor are measurements of it available. 
There is also another bell in this museum, but nothing at 
all is known of its history except that it is believed to 
have been found in the American Southwest.^

Chihuahua
Plain copper bells have been found in Chihuahua, * 2 3 4

li Gila Pueblo, No. 11470-1, unpublished.
2. Bandolier, A. ?., 1892, p. 421.
3. Gila Pueblo, No. 7325-1, No. 7325-18, unpublished.
4. Harrington, M. R., letter dated April 25, 1944, unpub 

lished.



-50-

mo st ly in the vicinity of Casas Grandes:
1. There are eleven bells in the Museum 

of New Mexico1 from near Casas Grandes. 
These range from .9 to 1.3 cm. in diam-

' eter, and from 1.5 to 2.0 cm. in over
all height, with eyelets from .5 to .8 
cm. in diameter (Fig. 2, ja) •

2. Thirteen similar bells are in the col-g 
lections of the U. Si National Museum.
These were purchased, and all that is 
known of them is that they were found
in graves near Casas Grandes (Fig. 2, r ).

3. Thirty-seven bells from near Casas Grandes®
are in the Gila Pueblo collections, rang
ing from 1.0 to 1.5 cm. in diameter, and 
from .8 to 1.5 cm. in height, with eyelets 
from .5 to .7 cm. in diameter (Fig. 2, .

4. One bell from a burial near Casas Grandes^ 
is in the Peabody Museum at Cambridge.
This is 1.3 cm. in diameter, .9 cm. high, 
and has an eyelet .5 cm. in diameter.

5. One bell from the Santana Ranch, Babicora, 
Chihuahua” about 75 miles south and a 
little east of Casas Grandes, is in the 
Arizona State Museum. This is 1.4 cm.
in diameter and has an eyelet .85 cm. in 
diameter. It has a pebble clapper (Fig.
2, t).

6. Two bells were found on the neck of a 
skeleton in a burial mound on the Santa 
Maria River, San Joaquin Canon, near 
Casas Grandes. These are 1.0 cm. in 
width, .8 cm. high, and have very large, 
relatively thin eyelets, 1.0 cm. wide,
.8 cm. high and .2 cm. thick (Fig. 2, sj) . 1 2 3 4 5 6

1. Museum of New Mexico, No. 1200, unpublished.
2. U. S. National Museum, No. 324225, unpublished.
3. Gila Pueblo, No. 4479-5 to No. 4479-41. Mostly unpub

lished, two in Sayles, E. B., 1936.
4. Peabody Museum, No. 4018, unpublished.
5. Arizona State Museum, No. 20779, unpublished.
6. U. S. National Museum, No. 299647, unpublished.
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As no systematic excavations have been made at Casas 
Grandes, the dating of these bells cannot be made with any 
exactitude, nor-can any seriation be attempted. The Casas 
Grandes region is considered to be a southern extension of 
the southwestern culture area, developing characteristically 
southwestern architecture and pottery showing strong south
western influences in the early thirteenth century. Appar
ently all the Chihuahua bells mentioned above came from 
this horizon, though this cannot be definitely established 
until a great deal more work has been done in the region.
Most of the bells described above were either picked up on 
the surface, or bought as collections of bells from private 
owners of an antiquarian bent. Of the six groups, three were 
found in burials.

Mention may be made here of a bell discovered on the 
Donna Anna Target Range, 30 miles north of El Paso."1' De
tails of this bell are not available, but Crimmins says it 
is a "typical Chihuahua trade bell". From its location, it 
would seem that it is to be considered as having belonged 
to the Chihuahua area rather than to the American area fur
ther west.

A bell** in the Laboratory of Anthropology was picked 
up near Mt. Riley, New Mexico. The exact site is unknown. 1 2

1. Crimmins, M. L., 1937, p. 34.
2. Laboratory of Anthropology, No. 30/1956, unpublished.
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It measures 1.4-.6 cm. in diameter, is 1.2 cm. high, and 
has a broken eyelet originally about .5 cm. in diameter 
(Plate III, a).

No bells have been found in Sonora.
Summing up the data on plain bells, we note that pear- 

shaped bells appear only twice in the Southwest, once at or 
before 1100 and once before 1130 A. D. Spheroidal bells 
occur in increasing numbers from the middle of the twelfth 
century to the close of the fourteenth century. In the 
early part of the period, bells are found only at large 
sites, Pueblo Bonito, Aztec, Wupatki, Snaketown, while in 
the thirteenth and fourteenth centuries bells appear with 
increasing frequency, one or two in a site. The sites at 
which bells are found in the later part of the period grow 
progressively smaller and more off the main trade routes.

Information on plain bells outside the Southwest is 
scanty. They have been found in central western Sinaloa 
(Fig. 2, £) f1 in the Valley of Mexico (Fig. 2, f),1 2 in Mich- 
oacan,3 4 in the Huastec area of Vera Cruz,^ and in the Bay 
Islands off the coast of Spanish Honduras (Fig. 2, e).5 
The Guasave bells date from about 1350 A. D., and the

1. Ekholm, G. F., 1942, pp. 97-100.
2. Arsandaux, H., Rivet, P., 1921, PI. VI, No. 3. Batres, 

L., 1902.
3. Ortiz. Rubio, P., 1920, PI. 86.
4. Ekholm, G. F., 1944, p. 478.
5. Strong, W. D., 1935, PI. 9, p. 58.
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Huastec specimens from slightly earlier. Large numbers of 
undeoorated copper bells have been discovered in Michoacan, 
where as yet no archaeological sequence or dating have been 
established. In the Valley of Mexico, they are not found 
earlier than Aztec times, or around 1200 A. D. There has 
been no attempt to date the specimens from the Bay Islands. 
All indications are that the plain southwestern bells were 
traded up from the south, but the metallurgical picture 
south of the International border is at present so hazy and 
little-known that no more precise statement can be made at 
the present time.
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Small Bells with "Wirework” Decoration

Although small copper bells have been found in sites 
in the Southwest dating from 1100 to 1400 A. D., no small 
examples with ’’wirework” decoration come from sites dating 
from before 1200. Aztec, Snaketown, Pueblo Bonito, the 
Mimbres sites, and those in the Flagstaff area contain only 
plain bells. In the latter part of the thirteenth century, 
in sites in the Middle Gila region and also near Casas 
Grandes in Chihuahua, bells with one or more horizontal coil
like ridges occur. One was found at Four Mile Ruin in the 
Little Colorado drainage. These bells never have a flat
tened top, but are rounded up to the point where the eyelet 
joins the bell.

_ At Four Mile Ruin a bell was "taken from the hand of a
1skeleton exhumed from a cemetery north of the Pueblo".

This measures from 3.1 to 1.1 cm. in diameter (it was crushed) 
and 2.4 cm. in height. It has a stone clapper, and a single 
ridge about .1 cm. wide running around the top of the reso
nator near the eyelet (Fig. 3, d). Four Mile Ruin dates 
from the fourteenth century.

OA bell discovered at Roosevelt 5:10 on the shore of 
Roosevelt Lake near the Angelus Inn has one horizontal ridge 1

1. Fewkes, J. V/., 1904, p. 162, Fig. 108.
2. Gila Pueblo, No. 11470-2, unpublished. Same site as 

"Tonto Basin".



Figure 3

Small "wirework" bells 
(all natural size)

a. Roosevelt 5:10 (Tonto Basin), Arizona.■**
b. Livingstone, Arizona.
c. Cox Ranch, New Mexico.
d. Four Mile Ruin, Arizona, from Fewkes,

J. W., 1904, Fig. 108.
e. Bonita, Arizona.
f. Guasave, Sinaloa, from Ekholm, G. F.,

1942, Fig. 19, £.
g. Los Hornos, Arizona, from Haury, B. W.,

1945a, Plate 85.
h. Casas Srandes, Chihuahua, from Sayles,

E. B., 1936, Plate XEX, £.
i. Rancho San Miguel, Chihuahua. 
j . Cox Ranch, New Mexico.
k. Casas Grandes, Chihuahua.
l. Hilltop House, Arizona.
m. Valley of Mexico, from Arsandaux, H.

and Rivet, P., 1921, Plate 7.
n. Atzcapotzalco, Valley of Mexico, from

Arsandaux, H. and Rivet, P., 1921, 
Plate 7.

Unless otherwise specified, sketches are from 
the notes of Root, W. C.
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.1 cm. wide encircling the top of the resonator. It is 2.0 
cm. high and approximately 1.8 cm. in diameter, with an eye
let .3 cm. wide, 1 cm. high, and a stemlike protuberance .5 
cm. high rising from the top of the eyelet (Fig. 3, a).

At a site at Livingstone, Arizona, near Roosevelt Lake, 
two bells were unearthed, both similar to that from Roose
velt 5:10 above.^ They have both been distorted by pressure, 
but have one ridge about .1 cm. wide running around the re
sonator 2 and 4 mm. respectively below the eyelet junction 
with the bell. They are respectively 1.8 cm. high, 1.7 and 
2.0 cm. in widest diameter, and have eyelets .9 and 1.1 cm. 
in diameter (Fig. 3, b).

A bell uncovered at the Cox Ranch in southern New Mex-
2ico is very like the three bells just described, but some

what larger, being 2.3 cm. in widest diameter and 2.3 cm. in 
overall height. The eyelet is small, only about .5 cm. in 
diameter. As the eyelet is not well defined at its junction 
with the body.of the bell, but blends smoothly together in 
outline, this measurement is not exact. There is one hori
zontal ridge .1 cm. wide encircling the top of the bell 
about .2 cm. below the eyelet (Fig. 3, _c). Datable associa
tions with this bell are not known.

At Los Hornos, in the Salt River drainage southeast of 1

1. Gila Pueblo, no catalogue number, unpublished.
2. Museum of the University of New Mexico, No. 498-K, un

published.
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Phoenix , a bell was found having three or possibly four
1ridges around the top. This bell is 2.7 cm. at widest di

ameter. The ridges are from .1 to .2 cm. wide (Fig. 3, £). 
It has a pebble clapper. It dates from either Sedentary or 
Classic Hohokam times (900-1350 A.D.), probably late in this 
period.

Three bells with horizontal ribbing around the top of 
the resonator were taken from a site at the 76 Ranch near 
Bonita, Arizona.^ These are crushed but are about 2.5 cm. 
high and 1.3 cm. wide, with thin eyelets about 1.0 cm. in 
outside diameter and .7 cm. inside (Fig. 3, ej. Two have 
pebble clappers. They were associated under a metate with a 
horned toad effigy in stone, quartz crystals, projectile 
points, shells, and turquoise. These date from the four- 
teenty century and are accompanied by Gila Polychrome.

A bell from an undesignated site in the Southwest and 
lacking a catalogue number was found in the store room of 
the Brooklyn Museum. This is flattened and is 2.4 cm. in 
diameter and 2.1 cm. high. The eyelet, which is broken, was 
originally .8 cm. in outside horizontal diameter. This spec 
imen is of interest for two reasons. First, it has a ridge 
.1 cm. wide running around the top of the bell, and it also 1

1. Haury, E. W., 1945a, p. 183, PI. 85.
2. Haury, E. W., letter dated April 5, 1944. Arizona State . 

Museum, Nos. A1206, A1128, and A1229, unpublished.
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ha s fainter, less deeply marked ribbings about .1 cm. wide, 
covering the whole bell. Also, there are two holes drilled 
in the bell on either side below the large ridge (Fig. 5, _c). 
As the broken edges of the eyelet clearly indicate, this is 
an old break. Thus, like, the fragment from Pueblo Bonito 
discussed on p . 11, this bell was repaired for use after its 
damage, but there was no attempt to replace the eyelet. In
stead, the bell itself was drilled for suspension.

Another bell from an unknown source in the Brooklyn 
Museum consists of the eyelet and between 1 and 2 centimeters 
of the upper part of the resonator of a bell. Originally it 
must have been similar to the other specimen described imme
diately above, for it has a raised ridge .1 cm. wide encir
cling the eyelet and fainter striations .1 cm. wide below it 
down to the broken edge. The eyelet is .6 cm. in outside 
horizontal diameter, .9 cm. in vertical diameter, and about 
.2 cm. thick (Fig. 5, b). Despite its dubious antecedents, 
this bell also has two points of interest. After the bell 
had been smashed and the lower part broken off, the edges of 
the remaining upper portion were pinched together, enclosing 
a small irregularly shaped pebble, which thus became the 
clapper of a new bell. It has a fine tinkling tone today. 
Also, the bell is strung on a (modern) cord together with a 
number of small turquoise and shell disc beads and' two aba- 
lone pendants, roughly oblong in shape. Whether the bell,
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beads and pendants were found archaeologically associated or 
have been arbitrarily strung together in modern times cannot 
of course be told. However, shell beads have been found as
sociated with copper bells at Snaketown and at Flagstaff, 
while at the Galaz Ruin in the Mimbres Valley bells were dis
covered in the same room with abalone shell pendants.

At Hilltop House, about five miles north of Miami, Ariz
ona, seven copper bells have been found,^ only one of which 
is described h e r e T h i s  is 2.45 cm. in transverse diameter 
and 3.4 cm. in overall height, the eyelet measuring 1.3 cm. 
in outside diameter and .5 cm. on the inside. There is one 
horizontal ridge going around this bell a few millimeters 
from the top, and wavy ridges going over the top of the eye
let and down the side of the bell (Fig. 3,1). This latter 
feature is unique in the American Southwest, although common 
on much larger, more elaborately decorated bells found in 
Michoacan and in the Valley of Mexico. Mexican bells having 
these wavy ridges are always covered with "wirework" ribbing 
and usually have lipped resonator slits. They are also of 
a much, more elongated shape (Fig. 3, m & n). The Hilltop 
House bell is associated with Pinto Polychrome dating from 
the later part of the thirteenth century. 1

1. Letter from Hawley, F. G. to Haury, E. V/., dated January 
17, 1946. The excavation is discussed in Hawley, F. M., 
pp. 227-236.

2. Arizona State Museum, No. 5458, unpublished.
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In the Casas Grandes area of Chihuahua bells have been 
found with part or all of the resonator covered with horizon
tal ribbings. Always on these bells there occur one or more 
boldly raised ridges, delimiting either the top or bottom of 
the ribbed area. Examples similar to those found at Roose
velt 5:10 and Livingstone are also found in this region.

At the Cox Ranch in southern New Mexico a bell was • 
discovered with a boldly raised ridge running around the 
eyelet area of the resonator, and the lower part of the body 
covered with fine "wirework" ribbing. This bell is 2.1 cm. 
in widest diameter, 1.9 cm. high, and has a relatively small 
and thin eyelet about .1 cm. thick and .3 cm. in outside 
diameter (Fig. 3, J_). The outline of the bell is more spher
oidal than the three specimens from the San Miguel River and 
the four from Casas Grandes described below.

Two bells taken from a "low mound formed by a ruined
2pueblo" on the San Miguel River about ten miles south of 

Casas Grandes are 2.3 cm. high and 2.1 cm. in widest diame
ter, with eyelets .2 cm. thick and from .8 to .9 cm. in 
outside diameter. These bells have two encircling "wirework" 
ridges and do hot have overall striations. One ridge goes 
around the eyelet about .3 cm. below its junction with the 1 2

1. Museum of the University of New Mexico, No. 497-K, un
published.

2. Peabody Museum, Harvard, Nos. c-2695 and c-2694, unpub
lished.
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body of the bell, and the other is placed 1.0 cm. below, at 
the widest part of.the resonator on the upper edge of the 
squared off resonator slit (Fig. 3, ji). Another bell found 
at or near this site"*- is of the same dimensions and is simi
lar in every way to the two other examples, but lacks the 
second, lower, horizontal ridge.

Three complete "wirework" decorated bells and the frag
ment of a fourth have been found in and near Casas Grandes. 
They are all of the same type, but details of their decora
tion vary.

1. Two nearly identical bells2 are 3.2 cm. 
high and 2.5 cm. in widest diameter, 
with eyelets from .1 to .2 cm. thick 
and 1.0 cm. in outside diameter. These 
have the boldly raised horizontal ridges 
placed 1.5 and 2.0 cm. below the top of 
the bell. The whole body of the bell 
between the upper ridge and the eyelet 
is covered with fine "wirework" ribbing, 
while below this area the body is plain 
except for the lower ridge (Fig. 3, h).

32. A smaller bell of the same type has
an identical eyelet, but is only 2.0 cm. 
high and 1.8 cm. in widest diameter.
Like the specimen from the Cox Ranch, 
the whole body is covered with ribbing, 
but like the two Casas Grandes bells, 
above, a large ridge .1 cm. wide runs 
around the widest part of the resonator, 
at the level of the upper end of the 
resonator slit. Another ridge encircles 
the eyelet area, about .4 cm. from the 
top (Fig. 3, k). 1

1. American Museum of Natural History, No. 30/5736, unpub
lished.

2. Sayles, E. B., 1936, PI; 19, £.
3. Gila Pueblo, No. 4479-4, unpublished.
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5. A fragment of the upper part of a
bell from wa burial mound near Casas 
Grandes" seems similar to the first 
two examples from Casas Grandes dis
cussed immediately above. The eyelet 
is .2 cm. thick and .6 cm. in outside 
diameter, and the body of the bell is 
covered with fine striations in Mwire- 
work". The top .4 cm. are left plain.

Summing up the data on small "wirework" bells, we find 
that they occur in sites dating from the late thirteenth and 
fourteenth centuries, and that, like the plain bells, they 
are often found in burials. They are larger than most of 
the plain bells. The associations from Bonita indicate 
that possibly the bells had a ceremonial function or value. 
Certainly the two specimens from the Brooklyn Museum show 
that enough value was placed on them to repair damaged 
bells for use, after they had been more or less destroyed.
No plain bell has been found showing such repairs. The plain 
fragment from Chaco Canyon was obviously part of a large 
"wirework" bell. These repairs took the form of drilling 
holes and pinching together edges, never any real metallur
gical work such as soldering or casting. This would seem to 
indicate two things. First, that the owners of the bells at 
the time of their damage, presumably inhabitants of the 
Southwest, did not know how to cast of solder copper. Also, 
that the bells were rare and important to them because of 1

1. Peabody Museum, Harvard, No. c-4018, unpublished.
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this rarity. If these assumptions are correct, it is logi
cal to assume that they were traded from the outside.

Outside the Southwest small "wirework" bells are found
1in Sinaloa (Fig. 5, f), in Michoacan, in the Valley of 

Mexico, and in Honduras. The southwestern bell of most 
marked Mexican affinities is the example from Hilltop House 
with its vertical wavy ridges. The bells from Casas Gran
de s are similar to specimens from the Valley of Mexico and 
from Michoacan, in their general shape and all over ribbing 
but they are less elongated than the Mexican bells. Sever
al small bells with "wirework" necks have been found in the 
Bay Islands, Spanish Honduras, but they seem more similar 
in style and decoration to the large than to the small 
"wirework" bells from the Southwest. None of the bells 
found outside the southwestern area have been dated with 
any degree of accuracy, though it is known that they do not 
occur in the Valley of Mexico until the twelfth century or 
early Aztec times. A comprehensive study of a great deal 
of poorly reported or unpublished Mexican material is neces 
sary before this problem can be solved. 1 2

1. Ekholm, G. F., 1942, pp. 97-100. These are thought to 
date from about 1300 A.D.

2. Strong, W. D., 1935, PI. 9.
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Effigy Bells

Two effigy bells have been reported from the American 
Southwest: one by Nunez Cabeza de Vaca (see "Early Accounts" 
above), and the other, from V/ukoki, Arizona, by Fewkes.^ 
Unfortunately, neither is available for study today. Cab
eza de Vaca may have taken his bell back to Mexico with 
him, but it has disappeared. The example from Wukoki was 
in the collection of Mr. Ben Coney of Flagstaff, Arizona, 
which was sold to a curio dealer on the West Coast sometime 
prior to 1916 and subsequently broken up and dispersed.^ 

Fewkes describes the Wukoki bell thus:
"A copper bell from a grave near Ruin A 
is a remarkable specimen. It has the 
same form as the bells from Arizona ruins 
which the author has elsewhere described, 
but on one side are ridges indicating 
eyes, nose, and mouth, apparently made 
of strips of metal soldered or brazed to 
the surface. It is not believed that 
this bell was the product of the former 
occupants of these now ruined structures; 
more probably it3was obtained by them 
through barter."

Unhappily, there is no photograph of this specimen in exist
ence, but there is a rough sketch in Fewkes1 field notes 
which gives some idea of the way it looked (Plate II, b).
If the sketch is even reasonably accurate, this bell is 1 2 3

1. Fewkes, J.W., 1904, p. 50. Wukoki is 3 miles east of 
Wupatki.2. Bartlett, K., letter dated March 16, 1944.

3. Fewkes, J. W., 1904, p. 50.
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similar to no other that has yet been reported. Copper 
effigy bells found in Honduras1 and in the Bay Islands off 
the coast of Honduras^ are made in the same t echnique, that 
is, by the lost wax method of casting, and stylistically 
they are very close relatives, but I have not seen one.with 
a similar tusked mouth.3 As there is great variety among 
effigy bells, this peculiarity may not be significant. The 
mouth of the bell in Fawkes* sketch is reminiscent of the 
representations of Tlaloc, the Aztec rain god, who is al
ways shown with a heavy upper lip drooping down at each end, 
and long squared teeth. In this connection it is interest
ing and possibly suggestive that in the Lake Yojoa-Ulua re
gion of Honduras, near the cave described by Blackiston, 
there is a class of vessel having as a decorative subject

4the Mexican rain god, Tlaloc.
Two effigies, a turtle and a lizard, were seen in the 

vicinity of Casas Grandes in the middle of the last century. 
Their present location is unknown, and no picture of them 
is in existence. Of these effigies Guillemin-Tarayre says: 1 2 3 4

1. Blackiston, A. H., 1910, pp. 536-541. There is an ef
figy bell from San Pedro Sula, Honduras, in the Middle 
American Institute at Tulane, New Orleans, No. 36-8578, 
and one in the American Museum of Natural History from 
near Puerto Cortez, Honduras, No. 30.1 5205.

2. Strong, V/. D., 1935, PI. 10.
3. Ekholm informs me that one or more such bells exist in 

the collection taken from the Sacred Cenote at Chichen 
Itza, Yucatan.

4. Stone, D., 1940, p. 388.
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n..*une tprtue et un lezard, portant la 
tete elevee et ouverte comme pour rege- 
voir un objet. Ce sont les seules oeuvres 
d’art metalliques qui aient^ete rencontrees; 
ces objets avalent ete portes a Chihuahua 
(City) et y sont connus d'un grand nombre 
de personnages...11 eut ete interessant de 
constater si les populations anciennesydes 
Casas Grandes connaissaient les precedes de 
la foute et du moulage en cuivre; il est 
probable que les morceaux de cuivre notif 
que presentent les flions du pays de Quivira 
ont servi de point de depart, et que guides 
par la forme accidentelle du metal, les . 
artisans de cette epoque I’ont faconne...m1

Whether these effigies were bells or not is not apparent.
Turtle effigy bells in elaborate "wirework" technique are
found in Michoacan, and turtles of copper have been re-

<Zported from Durango. 1 2 3

1. Guillemin-Tarayre, E. P., 1867, p. 176.
2. Lumholtz, C., 1902, Vol. II, p. 414.
3. Brand, D. D., 1939, p. 94.



-46-

FIGORINES

Two copper figurines have been reported from the South
west, one a bird and the other apparently a mountain sheep. 
The bird, which was found in a ruin near Phoenix, Arizona, 
associated with projectile points and a stone axe, is 6.9 
cm. high and 6.9 cm. across the wings (Fig. 5, e_). The 
mountain sheep was found in a cave near Tucson, associated 
with cremated human remains, broken metates, and Hohokam 
red-on-buff ware. It measures 6.9 cm. in height and 13.6
cm. in length (Fig. 5, d). Apparently both these figurines

1were cast in crude sand molds.
No comparable finds have been made anywhere in the 

Southwest, nor have they appeared in any published material 
on Mexico. The associations with prehistoric artifacts are 
not certain, as excavation was not carried on by archaeolo
gists. It is entirely possible that these figurines are of 
historic date and have been mistakenly associated with ob
jects from prehistoric horizons.

AXE

One axe of copper, made in imitation of the three- 
quarter grooved stone axe, has been found in Sonora at an 
unspecified site. This is 8.2 cm. long and 7.9 cm. wide 1

1. Harrington, M. R., 1941, p. 8.
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(Plate III, b̂ ). It has been tested spectroscopically and 
is apparently of native Sonoran copper.^ As its cultural 
affinities are so doubtful and as it is apparently unique, 
nothing can be deduced from, it at the present time. Copper 
axes and celts are found in abundance further south in 
Mexico, chiefly in the Michoacan area, but as far as I know, 
they are not grooved. 1

1. In the collections of the Amerind Foundation at Dragoon, 
Arizona. Tested spectroscopically by American Brass Co., 
Waterbary, Conn., analysis No. 26058, Record No. a2799, 
unpublished.
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CHAPTER III 

USE OF COPPER BELLS

It is of interest to know how copper bells were used. 
Small plain bells and one small "wirework" bell occur in 
both adult and child burials from the earliest times on, 
leading to the impression that they were worn as ornaments, 
on neck or wrist. Whether these bells had some ceremonial 
meaning beyond their ornamental value cannot be told. It 
seems possible that "wirework" bells had some special sig
nificance, in view of the apparently ceremonial cache at 
Bonita, and the fragments of large bells in Chaco Canyon 
kivas. If so, the significance was an enduring one, for 
Bonita and Chaco Canyon are separated by 200 years and 500 
miles.

Small metal bells are used today in ceremonies among 
the Pueblo Indians at the Hopi villages,^ Acoma,1 2 3 Zuni,® 
Jemez,4 San Juan,5 Tesuque,6 and Taos.7 They are worn 
either on yarn garters on the leg around the knee or at the

1. Parsons, E. C., 1939, p. 384.
2. Ibid., p. 652.
3. Ibid.. p. 679.
4. Tbid.. p. 851.
5. Ibid., p. 782.
6. Ibid.. p. 836.
7. IFId., p. 782.
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belt. In the Soya 1 ceremony in the Hopi mesas, the Agave 
chief’s stick has three bells fastened to it.’*' Large cow
bells are carried by Hopi Agaves on their night patrols

sagainst the dead, and as accompaniment to singing at the 
Wuwuchim ceremony.® It is a temptation to think that per
haps the large ,,wireworkn bells were used similarly in pre
historic times, but such speculation is impossible to con
firm.

Here we may note the effigy bell from Wukoki with its 
Tlaloc-like appearance, which may have had ceremonial signi
ficance. Rather indirect evidence to support this state
ment is suggested by Parsons,4' who draws parallels between 
Aztec and Pueblo ceremonialism, and by Brew’? who has seen 
some direct connection between the Mexican Tlaloc and the 
southwestern katchina cult. Numerous other parallels and
possible connections between Mexican and Pueblo religion

6are suggested by Parsons, who says:
'•Whether or not harried by hostile neigh
bors just as Pueblos have been harried in 1 2 3 4 5 6

1. Parsons, E. C., 1939, p. 567.
2. Ibid., p. 384.
3. Ibid.. p. 384.
4. Ibid., p. 1026.
5. Brew, J. 0., 1943, pp. 341-245.
6. Parsons, E. C., 1939, p. 1026; For a stimulating dis

cussion of this see Beals, R., "Relations between Meso- 
America and the Southwest", Tercera Reunion de Mesa 
Redonda sobre Problemas Antropologicas de Mexico jr 
Centro America. Sociedad Mexicana de""Antropologia.
pp. 245-252.
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re cent centuries, Uto-Aztekan peoples 
in northern Mexico began to migrate 
sometime at least before the twelfth 
century. Nahua tribes moved south, 
the Aztec reaching the Mexican plateau 
in the fourteenth century. Was there 
a Nahua trickle to the north, compli
cating Hopi culture? By pottery dating,
Oraibi was settled about A. D. 1150j a 
kiva beam dates 1370."

Effigy bells have been found in great numbers in the 
Lake Yo joa-Uloa Valley in Honduras. Here Tlaloc was consi
dered important enough to be represented on decorated pot
tery. Thus in the Southwest we have a cult possibly derived 
from that of Tlaloc far to the south, and also an effigy 
bell apparently representing the Mexican rain god, while in 
Honduras, where tremendous numbers of effigy bells have 
been discovered, we find Tlaloc represented on pottery.
This suggests that the Southv/es tern-Mexican-Central Ameri
can regions may be culturally more close knit than has been 
supposed.
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CHAPTER IV 

POTTERY BELLS

Small bells made of pottery in imitation of copper bells
Xhave been found in a few southwestern sites: at Pecos,

n gAwatobi, Kawaiki, and at the Double F Ranch near Dragoon, 
Arizona.* 3

At Pecos 189 bells were taken from Glaze V rubbish, 
dating from 1500-1600 A. D. They were made of a brownish 
paste, unslipped and unpolished, and were of two types: 
spheroidal bells, made of a ball of clay, the interior be
ing tool-excavated and a pebble clapper inserted while the 
clay was still wet (Fig. 4, a), and folded bells, made by 
taking a flat piece of clay, folding the edges up and pinch
ing them together around the clapper, in the manner of an 
apple dumpling.

One hundred twenty-nine bells of the spheroidal type 
were found, ranging from 1.9 to 5.7 cm. in diameter, the 
average being from 3.5 to 5.3 cm. Sixty of the hand 
modelled type were found, averaging 5.0 cm. in long dimen
sion.

1. Kidder, A. V., 1933, pp. 138-140, Figs. 118-119.
3. Fewkes, J. V/., 1898, p. 639, PI. CLXXIII. Brew, J. 0., 

letter dated March 10, 1946.
3. Tuthill, C., letter dated March 31, 1946, unpublished.



Figure 4

Clay Bells (natural size).

a. Awatobi, Arizona, from Fewkes, J . W.,
1898, Plate CIXOII. n

b. Dragoon, Arizona (side view).
c. Dragoon, Arizona (bottom view).
d. Pecos, New Mexico, from Kidder, A. Y.,

1932, Fig. 119.

Figure 5

Miscellaneous Copper Objects (natural size).

a. Cone shaped ornament, Casas Grandes,
Chihuahua, from Sayles, E. B., 1936, 
Plate XIX, k.

b. Small "wirework” bell, Brooklyn Museum.
c. Small "wirework" bell, Brooklyn Museum.
d. Copper figurine, Tucson, Arizona, from

Harrington, M; E., 1941, p. 8.
e. Copper figurine, Phoenix, Arizona, from

Harrington, M. B., 1941, p. 8.
f. Pendant, Casas Grandes, Chihuahua, from

Sayles, E. B., 1936, Plate XIX, e. 1

1. Unless otherwise specified, sketches are from 
the notes of Root, W. C.



Figure 4.

Figure 5.
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Six pottery bells have been found at Awatobi by Fewkes, 
and eighty-nine by Brew at Awatobi and Kawaika. Data is 
lacking on the provenience of Fewkes* finds, but he says 
that they came, from ”the westernmost or oldest section of 
Awatobi1’, and he saw little reason to suppose that they did 
not date from prehistoric times.

Fewkes' bells are of two kinds, both similar to the 
first mentioned type from Pecos. Two have a flat pinched 
section extending upward from the top of the bell, pierced 
for suspension (Fig. 4, d), and four are simply globular, 
with two holes for suspension pierced through the top of 
the resonator.^

Brew’s eighty-nine bells date from Pueblo 17 and V 
periods. They are not yet published.

One pottery bell made of a brownish grey paste has 
been discovered on the Double F Ranch, Dragoon, Arizona, 
by W. S. Fulton. This is similar to the type from Awatobi 
first mentioned. It is 2.5 cm. long and 1.6 cm. in diame
ter and has two small pebbles inside for clappers.(Fig. 4, 
b & £).

Clay bells have been found outside the American South-
2west at Atzcapotzalco in the Valley of Mexico, and at 1 2

1. Interestingly, but probably not significantly, copper 
bells of this type are found at Pachacamac, Peru.
Uhle, M., 1903, Fig. 115.

2. Vaillant, G. 0., 1941, p. 148. .



Quirigua, Guatemala.1 At the latter place, a bell 9.0 cm. 
high and 5.1 cm. wide is of the type from Dragoon and Awa- 
tobi, but has a clay ball for a clapper.

It is significant that pottery bells occur late in 
protohistoric and historic times and have not been found 
at any site where copper bells have also been discovered. 
Apparently these clay bells were made in the localities 
where they have been found, and suggest a home-made substi
tute for metal bells. Whether this substitution was neces
sary because copper bells were not then being made, because 
metal bells had stopped being traded in, or simply because 
copper ones were rare, cannot be told at this time. An 
Oaxacan carved jade piece has been found in an historic 
church at Awatobi, but this does not necessarily indicate 
native trade with Mexico. It may have been brought in as 
a curiosity by a Franciscan priest. 1 2

1. Middle American Institute, Tulane University, New Or
leans, No. 36.7796, unpublished.

2. Brew, J. 0., 1940, p. 347.
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CHAPTER 7

COLD WQRTCftD COPPER 

RAW COPPER NUGGETS

Sporadic finds of raw copper nuggets have been made in 
the Southwest. These are found in sites dating from before 
900 A. D. to the Casas Grandes area of Pueblo IV, 1300 A. D. 
They are listed below.

1. Raw copper whose shape had been altered 
. by hammering or abrasion has been dis
covered in the San Francisco Phase of 
the Mogollon Culture. This phase ^ 
lasted from about 700 to 900 A. D.

2. At the Armour Ranch, now under the east 
end of Roosevelt Lake, a piece of ham
mered copper* was found. A plain copper 
bell was also found at this site. As 
copper bells are not known to have 
occurred in the Southwest before 1100
A. D., this piece of hammered copper may 
be considered to date from after 1100.

3. A piece of raw copper, slightly hammered, 
and .7 cm. thick where hammered most, <z 
was taken from Room 2 of Pueblo Bonito.

4. At Pueblo Bonito was also found a piece 
of raw copper 25 cm. long, 2 cm. wide, 
and .1 cm. thick. It was hammered 
into its present shape and on one side 
has scratches in the form of cross 1

1. Haury, E. W., 1936, p. 110.
2. Bandolieri A.:F., 1892, p. 421.
3. Pepper, G., 1920, p. 37.
4. Ibid., p. 117.
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hatchings. Both this and specimen 
No. 5 may be dated between 838 and 
1130 A. D., the period of occupation 
of Pueblo Bonito.

5. A piece of flat copper was found in 
the fill at Casa Grande and is 3 cm. 
wide and 8 cm. long.

6. A chunk of "copper "rubbed and smoothed 
and treated in every way as a stone" 
was found at the Delgar Ranch on the 
Tularosa River, near Reserve, New Mex
ico. This site dates from either late 
Pueblo III or Pueblo IV times.

7. A piece of native copper, drilled for 
suspension as a pendant was found at 
or near Casas Grandes, Chihuahua.
This was polished and two parallel 
lines were incised on the polished 
surface.

8. At Casas Grandes another native copper 
slug was found,4 drilled for suspension 
and otherwise unshaped.

9. A piece of raw copper was found at the 
Swarts Ruin, Mimbres Valley, New Mexico.0

These finds are so infrequent and occur at sites so 
widely separated in time and space that it is difficult 
to attach any diagnostic or other archaeological impor
tance to them. Their only significance is to show native 
copper working techniques of hammering, smoothing, incis
ing, and drilling. These copper nuggets have not been ex
amined spectroscopically, so it cannot be told at present 1

1. Fewkes, J. Vf., 1914, p. 148, PI. 67, &.
3. Hough, W., 1914, p. 37.
3. Sayles, E. B., 1936, PI. 19.
4. Ibid.. PI. 19, j..
5. Cosgrove, H. S. and C. B., 1933, p. 39.
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whether or not they are definitely of native copper, but 
as copper deposits occur locally it would be logical to 
expect that a nugget was occasionally picked up on the 'sur
face of the deposit and perhaps given some subsequent work
ing over. If the Casas Grandes pendants are of southwest
ern copper, we have another example of drilling, the only 
metal working technique in the prehistoric southwest of 
which we have proof.

PENDANTS

Besides the two raw copper pendants described in the 
previous section, two pendants have been reported from the 
Southwest, both from Chihuahua. One of these,^ from Casas 
Grandes, is a cone-shaped copper ornament 4.7 cm. long, 
with a hole near the smaller end for suspension (Fig. 5,
&). The other from the same site is a triangular sheet 
copper pendant with a continuous indented line 1.1 cm. 
from the edge (Fig. 5, f).1 2

A pendant similar to one of these may have inspired 
Fray Rodriguez* comment in 1581 (see "Early Accounts").

To my knowledge, no similar pendants are reported 
from Mexico, though such may exist in museums or private 
collections.

1. Sayles, E. B . P I .  19, k.
2. Ibid., PI. 19, e.



57-

BEADS

Three copper beads have been found in the Southwest, 
all from Aztec Ruin.(1110-1121 A. D.). These are about 
1.1 cm. long. They were apparently made by folding a rec
tangular sheet of copper on its long axis, forming a U- 
shaped trough which was then slipped over a cord and the 
long edges pressed or beaten together.^ No similar beads 
have been reported anywhere. These beads have not been 
examined metallographically, so it is not known whether 
they were made of a piece of cast sheet copper, or of cold 
worked sheet copper.

PUNCHES

Two copper punches have been reported from the South
west, both from the Delgar Ranch, on the Tularosa River

2near Reserve, New Mexico. These have disappeared, and 
there is no way of finding what they looked like, or indeed
if they were punches at all. Copper punches occur with

3 4some frequency in Michoacan and the Valley of Mexico.
They have not been reported elsewhere. 1

1. Morris, E. H., 1919, p. 100, Fig. 71, c.
2. Duff, U. F., 1897, p. 268.
3. Ortiz Rubio, P., PI. 86, Nos. 1516, 1517, and 1518.
4. Arsandaux, H. and Rivet, P., 1921, PI. VII, _! and 8.
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RINGS

Two wire rings have been found in the vicinity of Casas 
Grandes.

One"*" is 2.0 cm. in diameter and from .2 to .5 cm. 
thick. The other1 2 is 1.8 cm. in outside diameter and about 
.2 cm. thick. Both these rings were made by bending copper 
wire around in a circle the proper diameter and then crude
ly hammering the ends together.

Rings have been reported from Mexico, but they are all 
more elaborate than these simple circlets, being cast in 
pseudo-wirework, often in complicated human and animal de
signs.

1. Sayles, E. B., 1936, PI. 19, h.
2. American Museum of Natural History, No. 30/5744, unpub 

lished.
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CHAPTER VI 

CONCLUSIONS

As the purpose of this paper is an attempt to discover 
where southwestern prehistoric copper objects were made, 
let us examine the evidence afforded in the foregoing dis
cussion.

No copper has been found archaeologically to the north 
or west of our area. In the southeastern United States 
copper occurs in prehistoric horizons, but none of it is 
cast, being entirely handled with various cold-worked tech
niques, as well as overlaying on other materials, all deco-

1ration being done in repousse. Thus the source of south
western cast copper pieces must be sought either in the 
Southwest or to the south, either in Mexico or Central Amer
ica.

Various theories have been advanced as to the proven
ience of southwestern copper bells:

1. That they were actually made locally, 
as the result of independent invention 
or development;1 2

2. That they were made by Mexican workmen

1. Phillips, P., 1940, p. 354.
2. Gladwin, H. S., 1937, p. 109.
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who migrated up from the South;1
3. That they were made in the South

west from Mexican models;1 2 3 4
4. That they were made in Mexico or 

Central America and traded to the 
Southwest.3

Both typological and distributional evidence rules out 
any possibility of their having a local origin and subse
quent independent development. The "lost wax” method of 
casting is too highly specialized and complicated a tech
nique to have been hit upon independently in both the South
west and Mexico, particularly when we know that there was 
trade and possibly other contact^ between the two areas.
If copper working had followed a purely independent devel
opment, we could set up some kind of typological series, 
ranging from simple to complex, but as we have seen, large 
copper bells with elaborate and highly stylized decoration 
are found at one of the earliest sites, Pueblo Bonito, in 
association with plain pear-shaped and spheroidal bells.

Had they been made locally, we would also expect to 
find some discernible distributional pattern, with bells 
made earliest at one spot and growing more widespread with 
increasing time. However, the earliest bell-bearing sites,

1. Ekholm, G. F., 1942, pp. 99-100.
2. Ibid.
3. Accompanying many reports of copper bells: Fewkes,

J. W., 1904, Hough, W., 1914, among others.
4. Haury, E. V/., 1945b.
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while roughly coeval, are geographically widely separated.
No bells have been found in contemporary sites in the inter
vening areas, though much excavation has been done.

Hundreds of southwestern sites have been excavated, 
and only relatively few copper objects have been found.
Six large "wirework” bells, eighty-five small plain bells 
from the Southwest, and sixty-six from Chihuahua, eighteen 
small "wirework" from the Southwest and seven from Chihua
hua have been described or noted in this paper. This is by 
no means an exhaustive list, for many bells must be in the 
hands of private collectors and more are found in situ 
every year. These bells are distributed as follows: the
six large bells were discovered in five sites; the eighty- 
five small plain southwestern bells come from twenty-three 
sites, while the sixty-six from Chihuahua were found in only 
three sites, though Casas Grandes and indeed all of northern 
Chihuahua are very imperfectly known. Of the small ”wire- 
work" bells, the eighteen southwestern specimens have been 
found at nine sites, and the seven from Chihuahua at three, 
all in the region of Casas Grandes. Thus there are on the 
average five plain bells from each southwestern and twenty- 
two from each Chihuahua site. The distribution of small 
"wirework" bells shows there is an average of two from each 
site.

If the bells were made locally, we would not expect to



Figure 6

Southwestern Sites where Copper Objects 
have been Discovered

1. Delgar Ranch
2. Mammoth
3. Gila Pueblo
4. Pueblo del Arroyo
5. Pueblo Bonito
6. Snaketown
7. N. A. 998 (20 miles east of Flagstaff)
8. Wupatki
9. Flagstaff
10. Winona
11. Rio de Flag
12. Aztec
13. Red Rock
14. Mattocks Site
15. Cameron Creek
16. Galaz
17. Chavez Pass
18. Kinishba
19. Tonto Basin (Roosevelt 5:10)
20. Togetzoge
21. Pueblo Grande
22. Casa Grande
23. Armour's Ranch
24. 10 miles south of Young, Arizona 
25* Casas Grandes
26. Babicora
27. Santa Maria River
28. Dona Anna Target Range
29. Cox Ranch (Southern New Mexico, exact location

undetermined)
30. MOunt Riley
31. Four Mile32. Livingstone
33. Los Hornos
34. Bonita
35. Hilltop House
36. San Miguel River
37. Pecos
38. Awatobi
39. Dragoon
40. Wukoki
42. Swarts Ruin
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Figure 7

BELLS OTHER OBJECTSSITES
Large Small Small Effigy Pot- NuggetsMiseel-Plain Wirewk laneous

punches

beads

pendants
rings

Distribution of Objects by Location 
(Numbers refer to sites shown in Figure 6)
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find such a preponderance of small plain ones in Chihuahua, 
a relatively late area peripheral to the Southwest. • The 
"wirework" bells, both large and small, are distributed so 
evenly and occur in such small numbers as to suggest no 
southwestern distributional center and therefore that they 
were not made in the area. Further south, hundreds of 
bells have been found at a single site, as in Michoacan,^ 
Mexico City,2 and the "Bell Cave" in Honduras.®

Seen both typologically and distributionally, then, 
sopper bells appear on the southwestern scene simultan
eously in three culturally distinct, widely separated areas, 
with various specialized types fully developed at the time 
of their first appearance. Casting copper bells by the 
lost wax method, therefore, could not have originated and . 
developed locally.

Any theory of native manufacture rests on the hypo
thesis that casting was actually carried on in the South
west. There is no proof whatsoever for this assumption. 
Despite extensive excavation in the area, no implements 
for casting have been discovered, no furnaces, molds, 
models, or rejected or unfinished pieces have been found. 
Yet, though relatively little excavation has been done in 
the western highlands of South America, such implements 1

1. Ortiz,Rubio, P., 1980.
2. Batres, L., 1902.
3. Blackiston, A. H., 1910.
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have been found there. Cushing felt that casting was done 
locally and cited both finds of smelting furnaces and oer-

itain linguistic evidence, but the "furnaces" that he pic
tures were pits for the preparation of food, or possibly 

2for cremation, and it is unwarranted to use present day 
linguistics as the only proof for a purely archaeological 
theory. It appears, therefore, that casting was never car
ried on in the Southwest. This throws out theories Nos.
2 and 3, above. The lack of typological development can 
be explained away by saying either that the bells were made 
locally by Mexican workmen who had migrated into the south
western area, with knowledge of the "lost wax" process and 
Mexican bell designs, or that they were made in the South
west from Mexican models. However, the total lack of any 
metal casting apparatus in the southwestern area provides 
clinching disproof of both these theories. Native metal 
working techniques were limited to hammering, smoothing, 
incising, and drilling, which we have seen displayed by 
some raw copper nuggets and the treatment of damaged bells. 
There is no reason whatsoever to believe that prehistoric 
southwesterners knew how to cast.

All of the evidence at hand supports the one remaining 
theory, that the bells were traded from either Mexico or 1 2

1. Cushing, F. H., 1894, pp. 97-98, pictures pp. 94-95.
2. Haury, E. W . , 1945a, p. 37.



-64-

Central America.
Close similarities between southwestern and Mexican 

copper objects are numerous. The small plain bells in both 
areas are alike, but afford no basis for comparison beyond 
their size and relative age, which appear to be about the 
same. The bell from Hilltop House is strongly reminiscent 
of those from the Valley of Mexico (Fig. 3, m and n), and 
similar ones from Michoacan, while the "wirework" bells 
from Bonito and Casas Grandes are similar to and approxi
mately contemporary with one found at Guasave, Sinaloa 
(Fig. 5, f).

Such close similarities exist between the large south
western bells and others from Mexico and Central America 
that it is difficult to see how they could have been manu
factured in different places. Among these similarities are 
to be noted the general design, with a flat top, strap 
handle, flat collar defined by two encircling copper ridges, 
as well as absolute dimensions.

Thus we see the large bells from the Huasteca, Roatan 
Island, and Gila Pueblo, which are so similar that they 
could not but have been made in the same place (Fig. 1, 
a, £, and d). They in turn are related to the more elab
orately decorated large bells through the incised scratches 
on the top of the Roatan Island specimen, which is identical 
in this respect to the large bell from Bonacca Island.
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The hatched chevron design on the collars of the 
Mammoth and Tularosa bells leads one inescapably to the 
conclusion that they were made in the same area as was the 
one found in the Bonacca Island, and, further, that all 
three are closely connected to the small gold bell from 
Oaxaca, with its delicately executed but identically de
signed decorative band. The large bell from Mammoth and 
that from Bonacca Island both have the same shallowly and 
depressed area about 1.0 cm. wide, immediately below the 
lower fillet.'*' The significance of this is not known. It 
may be a result of the casting process, or it may have 
been intentional.

Here we may also note the effigy bell from Wukoki, 
with its typological cousins from Honduras and its possible 
counterpart in Yucatan.

None of these similarities are so close as to consti
tute absolute identity, but it is difficult to evaluate 
small differences in design or size without a much larger 
series of specimens for study. The differences are always 
to be considered with the knowledge that in the "lost wax" 
method of casting the new mold which must be made for each 
piece is subsequently broken. Bearing this in mind, the 
similarities between large bells in the two areas overwhelm- 1

1. Haury, E. W., letter dated March 15, 1946.
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ingly outbalance the differences.
Only three types of bells have been discovered in the 

Southwest, large "wirework", small "wirework", and small 
plain, with the Hilltop House bell and the Wukoki effigy 
considered as exceptions. In addition, southwestern cop
per takes only half a dozen forms, very meagerly represen
ted: three beads, two punches, two rings, two pendants,
and some specimens of dubious origin such as the two animal• 
effigies and the three-quartered grooved axe. In Mexico, 
however, there are a great many additional styles of bells, 
some taking the form of masked human faces, animal effigies 
in elaborate all-over "wirework**, etc., as well as copper 
needles, punches, celts, tau-shaped objects, rings, ear- 
spools, lip plugs, among others.

As we look further south, through Mexico and Central 
America to the highlands of western South America, we see 
that the further south we go, the more kinds of metals are 
treated with an increasing number of metallurgical tech
niques.^

All of these typological considerations lead us to the 
conclusion that the southwestern bells were traded from 
Mexico or further south.

From the chronological standpoint, all our evidence 1

1. For an excellent discussion of this broader picture of 
pre-Columbian metallurgy, see Crequi-Montfort, G. de, 
Rivet, P., and Arsandaux, H., 1919.
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supports this view. No accurate dating system has been es
tablished in Mexico except for the latest horizons in the 
Valley of Mexico, but it appears that copper appeared in 
the Southwest earlier than in the Valley. The bells at 
Snaketown are dated before 1100 A. D., whereas the Aztec 
period when copper is first found in the Valley, starts at 
least a century later. This discrepancy is more apparent 
than real, for it must be remembered that compared to the 
Southwest, Mexico has been very little explored. It is be- 
coming increasingly clear that archaeological horizons in 
other areas of Mexico contain traits quite dissimilar to 
their contemporary levels in the Valley. Apropos of this, 
Kelly says:1

"...The earliest known instances of copper 
(in Mexico) appear to be from Highland 
Michoacan, which at the same time is a zone 
of great frequency. These early finds un
fortunately are from a culture which is 
not dated ceramically, but which is said to 
include jades of ’Teotihuacan*, Monte Alban 
III, and ’Tarascan* types."

Monte Alban III is provisionally placed around 700 
A. D., and the Teotihuacan period ends around 1000 A. D.1 2 
Until more work is done in Mexico, further speculation 
along these lines will be fruitless.

An exhaustive comparison of spectroscopic analyses of 
southwestern with those of Mexican and Central American

1. Kelly, I., 1943, p. 814. See also her chart on p. 228.
2. "The Maya and their Neighbors", 1940, Table XI.
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copper bells has not yet appeared, but certain facts are at
hand. A comparison of spectroscopic analyses of bells found
in the Southwest with those from the Valley of Mexico showed
that the two groups could not have been made in the same
place. However, Root, who did the spectroscopic work,

1points out that
"...So few objects have been analyzed 
from Northern Mexico, that it is dif
ficult to define the boundary b etween 
the metallurgy of the Southwest and 
that of Central Mexico. It may be as 
far south as Michoaoan."

Thus what spectroscopic work has been published tends to 
confirm Kelly*s opinion as to the provenience of southwest
ern cast copper. No more can be said at this time.

The route that the bells followed into the southwestern 
United States is doubtful because of the present sketchy 
picture in Mexico, but on purely distributional grounds it 
would appear that they were traded northward along the east
ern slopes of the Sierra Madre Occidental. Bells are not 
found on the northern part of the coast area, and as we 
have seen, they are heavily concentrated in Chihuahua.
Kelly says:1 2

"...Although the stray finds of copper 
bells in the Southwest presumably are at
tributable to southern contacts, it is 
unlikely that they are from any known 
culture in West Mexico."

1. Root, W. C., in Gladwin'& associates, 1937, p. 276.
2. Kelly, I., 1943, p. 214.
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Nothing more can be done with the problem of southwest 
ern copper objects until Mexico is known at least as well 
as the Southwest is today. However, from what we now know, 
we may conclude that southwestern bells and probably all 
the worked copper in the area except crudely hammered raw 
nuggets, were made in the Michoacan area in Mexico, or fur
ther south, and traded to the American Southwest.

176o8V
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