
S O U T H W E S T E R N M O N U M E N T S A S S O C I A T I O N 

TECHNICAL SERIES 

Vol. 2 

ARCHEQL0G1CAL ^ -

STUDIES AT 

TONTO NATIONAL 

MONUMENT, ARIZONA 
by 

CHARLIE R. STEEN, LLOYD M. PIERSON, 

VORSILA L. BOHRER, and 

KATE PECK KENT 

with an appendix by 

ERIK K. REED 

and addendi by 

WILLIAM A. DUFFEN 

and SALLIE VAN VALKENISURGH 

Edited by 

LOUIS R. CAYWOOD 



Published in cooperation with the 
National Park Service 

by the 
Southwestern Monuments Association 



ARCHE0LOG1CAL 
STUDIES AT 

TQNTQ NATIONAL 
MONUMENT, ARIZONA 

by 

CHARLIE R. STEEN, LLOYD M. PIERSON, 

VORSILA L. BOHRER, and 

KATE PECK KENT 

with an appendix by 

ERIK K. REED 

and addendi by 

WILLIAM A. DUFFEN 

and SAI.I.IE VAN VALKENBURGH 

Edited by 

LOUIS R. CAYWOOD 

SOUTHWESTERN MONUMENTS ASSOCIATION 

TECHNICAL SERIES 

Vol. 2 



Published 1962 
by the Southwestern Monuments Association 

Gila Pueblo, Globe, Arizona 

Manufactured in the United States of America 



Editorial Preface 

The task of editing the four scientific papers on special projects resulting 
from excavation work at Tonto National Monument has been most rewarding. 
The valuable material, long overdue for publication, is hereby presented for 
the edification of Southwestern scholars. 

Of necessity some of the text had to be reduced in order that the four reports 
could be published in one volume. However, most excised material was duplica
tion and in no way reduced the value of the reports. Considerable time was spent 
collecting and making up suitable, and in some cases better, illustrations than 
were available to the authors. Illustrations and references were coordinated with 
the texts. The bibliographies were combined into one general bibliography. 

The editor has made no attempt to evaluate or correlate the statements and 
conclusions of the authors. Since some of the writing was done, new archeological 
theories have developed, but the reports remain as presented. 

The work on vegetal and textile materials adds much to the knowledge of 
the Southwest in prehistoric times. Both the Ethnological Laboratory of the 
University of Michigan, under Mr. Volney H. Jones, and the Indian Department 
of the Denver Art Museum, under Mr. Frederic H. Douglas, contributed con
siderable financial support to the vegetal and textile studies done by Miss Vorsila 
L. Bohrer and Mrs. Kate Peck Kent. 

Louis R. Caywood 

Southwest Archeological Center 
Globe, Arizona 
July 11, 1961 
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Introduction 

Two cliff ruins, about 2 miles southeast of the Roose
velt, Arizona, post office, have long been known as the 
Tonto cliffdwellings; local custom is responsible for the 
name and also for the names given each of the two, Upper 
and Lower Ruins. The two sites are clearly visible from a 
large portion of the eastern end of the Tonto Basin. Just 
when the dwellings were first seen by whites is not known, 
but since several military expeditions passed through the 
basin during the 1870's, and late in that decade a wagon 
road was established from northern Arizona, through Pine, 
to the Safford vicinity in the Gila Valley, the sites must 
have been well known to many early Arizona settlers and 
soldiers. Furthermore, by 1880, at least three large ranches 
had headquarters in the basin; one of these, that of the 
Armer Ranch, is located just across Salt River from the 
cliffdwellings. 

Bandelier visited the ruins in 1883 (1892: Vol. 3; 425-
427, plate V) and wrote a somewhat detailed description of 
their physical appearance. In addition to his description of 
the cliffdwellings, Bandelier also mentioned extensive pre
historic irrigation canals which then existed on the alluvial 
plain of Salt River; the canals have long since been 
covered by the silt deposits of Roosevelt Reservoir. Later, 
references to the Tonto Ruins were made in other accounts 
of archeological work in the region but, except as footnote 
material, the Tonto cliffdwellings have seldom been dis
cussed in archeological literature. Even though these ruins 
had never received intensive study, they came to be re
garded as typical of that branch of Southwestern pre
historic culture which Gladwin (1930) designated Salado. 

In 1906 construction started on Roosevelt Dam, which 
was to impound water in one of the great storage reser
voirs of the west. Partly because of awakening public 
interest in preserving ancient remains (the Act for the 
Preservation of American Antiquities, 16 USC 431, was 
passed that same year) and also because construction of 
the dam had focused considerable attention on south cen
tral Arizona, President Theodore Roosevelt signed, in 
1907, a proclamation which created the Tonto National 
Monument in order to protect the two cliffdwellings. The 
640 acre reservation was carved from the Tonto National 
Forest and was operated by the U. S. Forest Service for 
many years. The Government Reorganization Act of 1933 
transferred the National Monuments administered by the 
Forest Service to the National Park Service, of the Depart
ment of the Interior; Tonto was one of the areas thus 
transferred and the monument was placed, for administra
tive purposes, under the Office of the Superintendent of 

Southwestern National Monuments. In 1938 the area of 
the reservation was increased to 1,120 acres. 

As with most other easily accessible ruins in the South
west, the Tonto cliffdwellings suffered more from both 
intentional and thoughtless vandalism during the short 
period after Europeans moved into the country than they 
had during the preceding several hundred years. The 
Lower Ruin, smaller and more easily reached, has suffered 
much more severe damage than the Upper. During a ruins 
stabilization program in 1937 (Duffen 1937) the remain
ing walls of the Lower Ruin were stabilized. The Upper 
Ruin presented a more serious problem, for the walls are 
higher and more extensive than in the smaller dwelling. 
Several walls were built on loose cave fill or on midden 
material, and wind erosion, rodents, and people walking 
through the rooms had caused fill to work out from under 
some of the walls. Two walls were standing free of support 
for as much as 6 feet, and others were about to topple 
because the original builders failed to bond the corners 
of room walls. 

Funds for stabilization of the Upper Ruin were appro
priated for the fiscal year 1940 and I spent the months 
January through April at Tonto National Monument 
doing the work, with Mr. Paul Ezell, as Assistant Arche-
ologist; labor was furnished by the Civilian Conservation 
Corps, Indian Division, which authorized a temporary 
transfer of six Navajo enrol lees from the Ruins Stabiliza
tion Mobile Unit at Chaco Canyon National Monument, 
New Mexico. In order to stabilize the walls properly, 
some excavation was necessary. Excavations were kept to 
a minimum in most rooms, but, in order to increase our 
knowledge of the site, seven rooms were excavated com
pletely. I submitted a report on the stabilization of the 
walls to the Superintendent of Southwestern National 
Monuments on May 27, 1942; the present report deals 
only with the archeology of the site. 

The Upper Ruin, a cliffdwelling of about 40 rooms, 
was occupied by Salado Indians during the 14th century. 
The excavations yielded an impressive amount of cultural 
material of the sort which is normally missing from open 
sites, for the overhanging cliff has protected most of the 
ruin from rains, and the cave fill is dry. Vegetal remains, 
from tools to food scraps, were found in abundance. Be
cause of the nature of the objects found during the exca
vations, and because the site represents but a single phase 
of cultural development, a particularly clear picture of 
the Salado emerges from study of the recovered artifacts 
and midden material. In particular, the number and 
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quality of textile fragments from the ruin is notable. Mrs. 
Kate Peck Kent was given all the textiles from the excava
tions for study; she presented the resulting paper for a 
thesis as part of the requirements for the degree of Master 
of Arts at the University of Arizona. The thesis is repro
duced here with some changes through the courtesy of Dr. 
Emil W. Haury and the Faculty of the Graduate School of 
the University of Arizona. 

The vegetal material was sent to Volney H. Jones, of the 
Ethnobotanical Laboratory, University of Michigan. Ref
erences to some vegetal materials from the site are to be 
found in Steen and Jones (1941) and Castetter and Bell 

(1942: passim) but the detailed analysis of these remains 
was begun in 1954 by Miss Vorsila Bohrer who was at the 
Ethnobotanical Laboratory, University of Michigan, at the 
time she made the studies. 

Dr. Erik K. Reed, of the National Park Service, made 
the appended study of the human skeletal remains. 

At conclusion of the field work Paul Ezell spent two 
months at Headquarters of Southwestern National Monu
ments helping with cataloging and classification of speci
mens from Tonto and then prepared the original drafts 
of several chapters of this report. During the intervening 
years this report has been rewritten, or drastically revised, 
four times. 

FIGURE 1—Vicinity map of Tonto National Monument 
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Upper Ruin 

THE V I C I N I T Y 

T h e T o n t o Ruins lie at the edge of a large inter-
montane basin through which flow two streams. T h e par
ent stream, Salt River, enters from the east and, eight 
miles west, leaves the basin in a water gap between T w o 
Bar Ridge and the Mazatzal Mountains. By far the 
greater portion of the basin lies north of the gap and 
is drained by T o n t o Creek; Roosevelt Dam was buil t at 
the water gap and just below the confluence of the two 
streams. 

East of T o n t o Creek and nor th of Salt River are the 
Sierra Ancha in which, during the 19th century, were the 
homes of the T o n t o Apache. A small rancheria of T o n t o 
Apache is still located at Gisela, near the north end of 
these mountains. In the Mazatzal Mountains there lived, 
during the last century, the Wikedjasapa Yavapai. South 
of Salt River is a group of hills known locally as the Salt 
River Mountains (not to be confused with the South 
Mountains, near Phoenix, which formerly were also known 
as Salt River Mountains) which are of the same forma
tions and nature as Superstition Mountain to the west; 
this district was occupied sporadically by small groups of 
Pinaleito Apache. When the basin was given a name by 
pioneer whites the Pinalefio and Yavapai lost out and the 
basin, the creek, and that portion of the Mogollon Rim 
which lies near the head of the basin, were named for the 
T o n t o Apache. 

During the 19th century the general practice of apply
ing the name seems to have been to refer to the entire 
area as T o n t o Basin, but dur ing the past few years there 
has been a tendency to give that name only to the T o n t o 
Creek arm of the great valley. Th i s has left the Salt River 
arm nameless except for some half-hearted references to the 
"Roosevelt Basin" which apparently refer only to the Salt 
River arm. I believe that this is needless discrimination 
and, throughout this paper, whenever the T o n t o Basin is 
mentioned, the term will include both the Salt River and 
the T o n t o Creek drainages. 

T h e cliffdwellings are situated in two shallow rock 
shelters on a long ridge which projects from T w o Bar 
Ridge. T h e ridge is not high, but is precipitous with 
slopes of loose rock and gravel. Rock slides are of frequent 
occurrence in these mountains. All of the rocks exposed 
within the Monument are of Precambrian age; they are 
highly faulted and dip sharply into the basin. T h e lower 
rocks exposed are disintegrated granites which are of older 
Precambrian times; above the granite there is an exposure 
of the Barnes conglomerate, and above that the thick 

Dripping Springs quartzite which is the formation at the 
tops of the ridges in which the cliffdwellings were built. 
A stratum of what is probably Pioneer shale, which nor
mally occurs between the granite and conglomerate, is 
exposed at the base of the quartzite just below the Lower 
Ruin in a local unconformity. T h e quartzite was shattered 
in the past and then later the small pieces were cemented 
together by minerals deposited by ground waters. T h e 
rock breaks from the formation in blocks which were used, 
without further shaping, as building stones by the Indians. 

T h e rock shelter, in which the Upper Ruin (figure 2) 
is located, is at the base of a cliff near the top of the ridge 
on the northwest side of Cave Creek. T h e floor of the 
canyon is about 600 feet below the ruin. T h e Lower Ruin, 
which also faces east, is in Cholla Canyon and approxi
mately 300 feet lower in elevation than the other site. 

It would be difficult to find a region better suited to 
people with a primitive farming economy than the T o n t o 
Basin. T h e climate is mild; winter temperatures generally 
drop below freezing nightly for about two months of the 
year but temperatures as low as 15 degrees are uncommon 
and daytime temperatures dur ing winter months are gen
erally well above freezing. Summer maximum is about 110 
degrees. Annual rainfall is about 15 inches, and for agri
culturists who practiced irrigation, this was augmented by 
good stream flows from both Salt River and T o n t o Creek. 
Here, it is assumed that the Salado used the irrigation 
canals which formerly were to be seen in the basin. It is 
possible that the canals, or some of them, were dug during 
the Hohokam occupation of the basin, but there should 
be little reason to doubt that the Salado also used them. 

Castetter and Bell (1942: 37 et seq.) said of the Pima, who 
had an exceptionally well developed primitive agricultural 
economy, that the extensive agriculture practiced by the 
Pima dur ing the 18th and 19th centuries was encouraged 
by introduction of new crops and by the newly acquired 
market for surplus crops and that earlier these people had 
placed less dependence on agriculture and more on un
cultivated food plants. Th i s must also have been true of 
the Salado. In the T o n t o Basin, both valley and surround
ing hills support an extraordinary growth of food plants, 
sufficient to support a small populat ion even without the 
added supply of cultivated foods. Judging by the vegetal 
materials recovered during the excavations, the plant cover 
of this region has not changed since the cliffdwellings were 
occupied some 600 years ago. T h e flora of the vicinity is 
largely of Lower Sonoran forms with a few Upper Sonoran 
plants on the upper levels of north slopes. On the valley 
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floor the most common plant is creosotebush (Larrea tri-
dentata) with, in the washes, mesquite (Prosopis juliftora), 
catclaw (Acacia greggii) and paloverde (Cercidium sp.). 
The slopes of the mountains support a heavy growth of 
cactus, perennial shrubs, and some grass. For flower lovers 
the masses of poppies and lupines are unexcelled after 
seasons of heavy rainfall. Some of the larger and more use
ful plants to be found on the slopes near the cliffdwellings 
are: 

Cacti: 
Saguaro—Cereus giganteus 
Barrelcactus—Ferocactus wislizenii 
Opuntia—Several species of pricklypear and other 

opuntias 
Shrubs: 
Yucca— Yucca whipplei—most common species 

Yucca baccata—on the upper slopes 
Wildbuckwheat—Eriogonum sp. 
Agave—Agave sp. 
Sotol—Dasylirion wheeleri 
Jojoba—Simmondsia chinensis 
Trees: 
On the slopes: 
Mesquite—Prosopis juliflora 
Paloverde—Cericidium sp. 
One-seed jumper—Juniper us monosperma 
Sugar sumac—Rhus ovata 
In the canyon bottoms: 
Fremont cottonwood—Populus fremontii 
Arizona walnut—Juglans major 
Hackberry—Celt is sp. 
Arizona sycamore—Platanus wrightii 
Elder—Sambucus sp. 
These are only the most common plants and those which 

furnished substantial amounts of food, or materials, for 
the Indians. In addition to the plants to be had near the 
cliffdwellings, the Indians also brought in from some dis
tance pinyon logs for roofing, and planks split from 
ponderosa pine. Both these trees now grow in two locali
ties near at hand—south, on Two Bar Ridge some 8 or 9 
miles, or about 15 miles distant, on the slopes of the Sierra 
Ancha. Specimens of all the plants listed above were found 
in the Upper Ruin during the excavations and we may 
assume that, in general, the 14th century Tonto Basin had 
much the same appearance as today, except, of course, for 
the reservoir which now occupies the lower portion of the 
valley. 

Rodents (mice, rats, desert cottontails, and rock squir
rels) are the most common mammals near the ruins, a 
few bands of collared peccaries live in the vicinity (no 
peccary bones were found during the excavations) and, 
farther back in the mountains, are some deer. Local 
predators are fox, bobcat, coyote, and occasionally, moun
tain lion. 

SUMMARY OF THE ARCHEOLOGY OF 
THE TONTO BASIN 

Up to the present time no evidence has been found of 
human occupation in the Tonto Basin prior to Colonial 

Hohokam times, that is, before about A.D. 600 or A.D. 
700, but there has been no systematic search for remains 
of preagricultural people and such finds should turn up 
in the future. 

The spread of the Hohokam into the Tonto Basin dur
ing the Colonial period seems to have been part of the 
same movement which sent colonies from the middle Gila 
and the lower Salt River valleys as far as the upper Gila 
Valley, the Verde Valley, and later, north as far as the 
San Francisco Peaks district. One Hohokam site, Roosevelt 
9:6, located about 4 miles east of Tonto National Monu
ment, was excavated by Haury in 1931 (Haury 1932). The 
Hohokam seem to have abandoned the basin before about 
A.D. 900 and there apparently were no permanent habita
tions there for approximately 200 years. 

"Salado" 

As will be indicated at several other points in this paper, 
there is much that we do not know about the Salado, and 
the "much" includes beginning and terminal dates for 
this phase of Southwestern culture. Shortly after A.D. 1100, 
however, some Indians from the Gila Valley (the large 
valley which extends from Coolidge Dam to Duncan, 
Arizona) evidently drifted west to settle in the Tonto 
Basin. These people lived in small compact pueblos which, 
in Tonto Basin at least, are quite distinctive in plan. They 
made a kind of painted pottery, Roosevelt Black-on-white, 
which is very similar to Tularosa Black-on-white and in 
many cases indistinguishable, and an attractive polychrome 
called Pinto Polychrome. A close trade relationship be
tween these people and those of the puebloan villages of 
the Little Colorado River drainage is indicated by a small 
but constant quantity of Wingate Black-on-red, and, later, 
St. Johns Polychrome pottery in the sites. The latter 
pottery type probably furnished some of the inspiration 
for the Salado polychromes which were the only major 
contributions made by the Salado to Southwestern tech
nology. 

Within the Tonto Basin the early Salado settlements 
were small and consisted of from 6 to 20 rectangular, con
tiguous rooms with an adjoining corral-like enclosure. The 
sites are marked by large river boulders (some weigh as 
much as 200-300 pounds) laid in the pattern of the walls; 
these seem to have been foundation stones. Above the 
foundations two types of wall were built. Often a mass of 
cobbles indicates a cobble wall laid up with adobe mortar; 
but just as frequently, there is no sign of masonry, or of 
a great deal of adobe, around the foundations. In these 
instances the strongest probability is that a wattle and 
daub wall was built on, or against, the stone foundations. 
The enclosures which adjoin the house blocks are, so far 
as I know, always indicated only by foundation stones. 
The enclosures are square or rectangular and vary in size 
from 20 to 50 feet on a side; they are usually on the south 
side of the house blocks. 

Except for the external characteristics of these small 
village sites, little is known of them, as no excavation of 
one has been reported. Some, at least, were occupied in the 
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FIGURE 2—Floor plan of the Upper Ruin, Tonto National Monument 
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13th or 14th centuries, for Gila Polychrome is found at 
many of the sites. Probably the population of Tonto Basin 
during Salado times was quite small and the people living 
in these small settlements formed the bulk of the popula
tion, for the Upper Ruin, with about 40 rooms, is one of 
the largest recorded sites in the basin. The Gila Pueblo 
survey of Tonto Basin recorded 180 Salado sites, all small; 
and since the Salado occupation of the area extended over 
a period of nearly 300 years, any estimate of population 
figures for the basin must be surprisingly low for a region 
which was able to furnish so much natural subsistence. 

The evidence of the valley sites and the few cliffdwell-
ings, however, probably do not portray the complete pic
ture of Salado occupation in Tonto Basin. During the 
summer of 1947 a disastrous fire destroyed the forest cover 
of several thousand acres on the slopes of Four Peaks, in 
the Mazatzal Mountains. The cover had been so dense and 
brushy that, except for two or three cleared trails built by 
the U. S. Forest Service, it had not been penetrated before 

the fire. After the fire, Superintendent Charles Sharp of 
Tonto National Monument rode through the burn with 
the Forest Service District Ranger and reported that on 
the lower ridges of the mountain are a "number" of 
masonry sites, some of them "quite large." We have no 
sherd collection from these sites, nor have we a close esti
mate of the number of villages which are within the limits 
of the fire, or of the actual size of the villages. I am guess
ing when I say that the ridge sites on the Mazatzals prob
ably represent a late Salado occupation, contemporaneous 
with the Tonto cliffdwellings. It is likely that during the 
14th century there was a tendency on the part of the 
Salado to move out of the valley into the higher land of 
the mountain edges. This would have been a symptom of 
the general unrest which prevailed over a large portion of 
the Southwest at that time. Some of the valley sites con-
tined to be occupied, however, and most farming activities 
would have had to be continued on the alluvial plain. 

Tonto Basin was probably abandoned by the Salado 

FIGURE 3—Area of Salado activity and a few of the larger, or better known, Salado sites 
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PLATE 1—The Upper Ruin, Tonto National Monument 

people by A.D. 1400. It is not known whether there was a 
hiatus between the time the Salado left and the next group 
of fndians moved in, or whether the Salado were pushed 
out. In spite of the evidence of fortified village sites, it is 
my feeling that the Salado left of their own accord, and as 
part of a general exodus of puebloan peoples from the 
southern mountains of the Southwest, and I can see no 
direct evidence that any particular enemy group caused 
the hegira. 

Any period of abandonment for the basin must have 
been short, and the valley was soon reoccupied, this time 
by people from the west and north, the group known 
today as the Southeastern Yavapai. So far there has been 
no at tempt to define Yavapai sites within the basin. A 
few fortified hill tops, similar to forts in the Verde Valley, 
are the only known sites which seem to be of Yavapai 
origin. T h e best known of these are sites on Valentine 
Butte about 5 miles north of Roosevelt Dam, and on 
Black Mesa (or Malpais Mesa), which is near the point 
where Salt River enters the basin. These sites consist of 
the remains of stone walls which were built around the 
perimeters of rather flat hilltops. T h e area enclosed is 
sometimes as much as an acre. Rooms were usually built 
within, and adjoining, the wall; as many as 20 small 
rooms may be counted at this type of site. The re is a gen

eral scarcity of pottery at the fort sites; what little has 
been found is a plain brown ware. 

Clifford (1932: 180) was told by a Yavapai informant 
that it was customary for some families of the Wikedjasapa 
band to spend the winters in the cliftdwellings south of 
Roosevelt Dam. A close watch was kept dur ing the excava
tions at the Upper Ruin for material which might have 
been of Yavapai origin but none identifiable was found; 
although in 1955 a few glass beads, of the type known as 
Hudson's Bay beads, were picked up in the ruin. 

THE UPPER RUIN 

T h e Upper Ruin (plate 1) was built in a high rock 
shelter at the foot of the quartzite cliff which forms the 
top of the ridge slope. T h e shelter is a fairly symmetrical 
one, nearly 70 feet wide and 80 to 90 feet high. T h e over
hang is 60 feet and, since the ruin originally extended 
about 70 feet from the rear of the cave, the outer rooms 
have been badly eroded. Short wall stubs are all that re
main of several rooms. 

Beginning on the slope, just below Rooms 2 and 8, a 
shallow channel runs to the bot tom of the hill. Midden 
material is to be found for the entire length of the chan
nel, but there is no well-developed midden as there is at 
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the Lower Ruin. T h e slope is so steep that most of the 
trash thrown out of the village, and all of the wall and 
roofing material from the exposed rooms, has long since 
been washed away. 

T h e floor of the shelter rises steeply. From front to back 
is a difference in elevation of a little more than 20 feet. 
T h e builders constructed small terraces as foundations for 
room floors so that the ruin, rising toward the back of 
the cave, appears as a much larger, terraced, house than 
it actually is. The re were 32 ground floor rooms and 8, 
possibly 10, second-story rooms. 

Although there is an abundance of roofing timbers 
throughout the ruin only one piece has yielded a tree ring 
date. Haury, in 1935, obtained a weak date of 1346 from 
a juniper pole which lay on the ground in front of Room 
5. (Haury 1938: 3; Smiley 1951). 

ARCHITECTURE 
Masonry 

Masonry of the T o n t o clifldwellings is rather poor. T h e 
buildings were constructed of native rock laid with adobe 
mortar; the rock is quartzite from the cliff. This falls in 
blocks which can be easily used for masonry with no 
shaping necessary. T h e faces of the rocks are seldom 
parallel, however, and the resultant walls, one rock in 
width, lack stability. 

Id te walls were built in sections. Construction was 
carried up about 2 feet, plaster applied, and the wall 
allowed to set before the next section was added. Hori
zontal lines which limit these units are clearly discernible 
on the walls. A feature of every complete wall is a parapet 
which was buil t a round the roof. T h e parapets vary in 
height from 1 to 3 feet. 

PLATE 2—Doorways in Upper Ruin 

15—from Room 13 into Room 27 

D—from Room 17 into Room 12 

A—from Room 17 to the back of the shelter 

C—from Room 3 into Room 14 

8 



A—Loopholes, Room 13 

B—Masonry step, Room 4 

PLATE 3—Construction features 

Doors 
Nearly all the doors (plate 2) of the Upper Ruin were 

originally built in a rectangular or square shape, and sub
sequently altered to a half-T, or to a narrower rectangular 
opening. In two instances more than one alteration was 
made. Treads of the doors were fashioned of stone slabs. 
T h e lintels varied; stone slabs, poles, pine planks, and a 
plank with poles, were all used. 

Steps below doorways were built in two rooms (plate 
3 B & C). In Room 4, a masonry step was built below the 
door from Room 3 to break the distance, 2.5 feet, between 
floor and door tread. T h e floor of Room 12 is 4 feet 
below the floor of Room 17, and the door which connects 
the two was built at the top of the wall. Fifteen inches 
below the tread of the door a short slab of rock projected 
from the wall to serve as a step. T h e first step up was a 
crotch splitter but there is no evidence of another step, 
unless there was a block of stone on the floor of Room 12 
which might have been used as a step. Th i s step has, since 
1940, been broken. 

Loopholes 
Loopholes are of common occurrence in walls of the 

Upper Ruin. They are small, usually 6 or 7 inches square, 
and are sometimes lined with small spalls of rock, while 
others are only plastered with adobe. T h e loopholes were 
built from 2 to 1 feet above the doors of the rooms and, 
with lew exceptions, several were made in a single wall, 
each bearing on a different angle of approach to the site 
(plate 3A) . Many of these are in walls which are no 
longer exterior walls for the site, but there is no example 
of one of these holes having been filled with earth or 
masonry. 
Roof Construction 

In the smaller rooms juniper or pinyon poles 3 or 4 
inches in diameter were placed across them as vigas. T h e 
poles were laid with 8 or 9 inch centers, and alternate 
butts were reversed. In the larger rooms a thick juniper 
post, but t end up, was set in the floor to support a large 
sycamore viga which in turn supported vigitas of juniper 
or pinyon. Material used above the vigitas varied. Jun iper 

C—Step made by a projecting stone slab 
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shakes, saguaro ribs, carrizo (Phragmites), willow withes, 
and agave and sotol flower stalks all were used, occasionally 
two or three of these in the same roof. Clumps of bunch 
grass, roots and all, were sometimes laid between the 
support ing material and the layer of adobe above. 

During excavation of Room 9 several large adobe chunks 
of a peculiar shape were found in the debris caused by the 
fall of the first-story roof. When all the pieces were found, 
and fitted together, they formed a heavy ring whose in
terior surface showed markings such as would be caused 
by applying wet plaster to a wooden post. T h e juniper 
post which had served as roof support for the second-story 
roof was then examined and the ring found to fit the base 
of the post. T h e ring was an ingenious device for bracing 
the base of the second-story roof support, (figure 4) 
Floors 

All floors of the Upper Ruin are of adobe and of irreg
ular surface; no flagstones were used. In each room several 
layers of adobe plaster had been applied to the floor. No 
floor features other than firepits were found. T h e firepits 
are bowl-shaped and average 8 inches deep with a diameter 
of 12 to 15 inches. T h e rims are very slightly raised above 
the floor. 

FIGURE 4—Cross section of adobe ring placed around juniper 
post in second story of Room 9 

ROOM DESCRIPTIONS 

Room 1 
Room 1 is located at the extreme nor th end of the cliff-

dwelling and at the front of the ruin. T h e room was 
probably never more than one-story in height; is quite 
irregular in shape, and has the cliff for the nor th wall. It 
is exposed to erosion by rainfall, and the east and south 
walls are badly washed. T h e west wall forms a long arc 
with the convex side jut t ing into the room. 

A trench was dug just outside the east wall of the room. 
One foot of sterile fill lies on the cave floor; the only arti
facts found were at the broken ends of the wall where 
some fill from within the room had washed out. 

Another trench was dug inside the room, along the west 
wall. T h e excavation was approximately 2 feet wide and 
carried down to the cave floor. We encountered neither 
floor plaster nor roofing material. At 18 inches, sterile, 
compact earth and rock were found. Judging by appear
ance of the fill, I believe that the floor of the room had 
been 3 or 4 inches above the bottom of our trench. Al
though this room was a late addit ion to the cliffdwelling, 
the evidence of the fill indicates that it was abandoned 
and partially dismantled while the dwelling was still oc
cupied. The re are not enough rocks within the room to 
rebuild the wall which is missing, and the complete absence 
of large roofing material suggests that the poles were taken 
from the room for use elsewhere. It is also possible, how
ever, that this area was never a "Room," but merely a 
cleared working space with low shelter walls. 

Room 2 
T h e roof, and portions of the walls, were removed by 

the Indians, and the room was then used as a midden area. 
T h e room is in an exposed position and the outer side 
has been washed by rains; much of the fill has apparently 
disappeared down the hillside. In number and importance 
of artifacts and other materials found, this room yielded 
more information regarding occupants of the cliffdwelling 
than any other in the site. A trench was dug along the 
north and west sides of the room. As soon as the nature 
of the fill was determined, we made tests to determine 
whether any information would be gained by making a 
stratigraphic test. Unfortunately, the fill yielded the same 
type sherds throughout the debris. 

T h e fill was 3 feet deep at the west wall; from this 
line it sloped down to a depth of only a few inches at the 
east wall. T h e fill was composed of large chunks of adobe 
from walls and roofs, some small roofing material, rocks 
formerly used in walls, human excreta and trash. Near 
the northwest corner of the room was a pile of several 
hundred lima bean pods (Steen and Jones 1941), and 
nearby was a cache of mesquite beans. T h e lima bean pods 
obviously were the aftermath of harvesting and shelling 
but the mesquite beans might have been a food cache, al
though I cannot see why even a prehistoric Pueblo Indian 
would place his food in the local garbage dump. 

T w o burials were found in the room. One was excavated 
in March 1936, the other was found dur ing the 1940 exca
vations. 

10 



Room 3 
Room 3 is a small rectangular area which probably was 

never roofed. At first it was thought to be merely an open 
space between rooms. On clearing the tops of the walls, 
however, preparatory to capping them, a plaster floor was 
discovered. A large pointed boulder protrudes from the 
cave floor within the room, which is the probable reason 
whey the space occupied by Room 3 was not incorporated 
with another room. The top of the boulder is on the same 
level as the tops of the east and south walls, and the floor 
of the room. South of, and adjacent to, the boulder is a 
small firepit. The bottom of the pit is flat and the sides 
straight. Both pit and floor are blackened. 

The floor is 4 feet above the floor of Room 2, 3 feet 
above that of Room 5 and 2i/2 feet above the floor of 
Room 4. 

Room 3 possibly was used as a working platform for the 
occupants of Room 4 or Room 5. Whether it was used 
while Room 2 was occupied is not apparent, but when the 
latter room was abandoned, the intervening wall seems to 
have been lowered to its present level. 

Room 4 
The most complete roof in the Upper Ruin covers 

Room 4. Although the roof is a poorly built one, approxi
mately two-thirds of it is intact. A juniper post stands near 
the cliff, which forms the north wall of the room, and 
supports one end of a juniper viga. The other end is em
bedded in the south wall of the room. Juniper and pinyon 
poles, set in the east and west walls, rest on the viga. 
Above these are split agave and sotol flower stalks, then a 
layer of canes and grasses and finally a layer of adobe. The 
north wall of the room is formed by the cliff, the south 
wall is an irregular, concave affair. There are two door
ways through the south wall, one into Room 3, the other 
into Room 5. There is a masonry platform which serves 
as a step below the door to Room 3 (plate 3B); the door 
which once led to Room 5 was blocked with masonry. 

Only narrow trenches were dug along the west and east 
walls to facilitate repairs to two breaches. The floor of the 
cave has a sharp pitch here and the ancients leveled it 
with dirt fill. The adobe floor is laid on the rock cave 
floor at the west side of the room but is 2 feet above the 
rock at the east end. 

An 18-inch mound of trash, bearing several artifacts, at 
the west wall of the room, had spilled from Room 6, the 
floor of which is 3 feet above the floor of Room 4. 

Room 5 
Both ceilings of this two-story room burned and fell 

within it. The fill, which contained few artifacts, is about 
3 feet deep at the north end of the room but less than 
a foot deep at the south end. A trench was dug along the 
north and west walls; the greater portion of the room fill 
remains untouched. 

The room presents a puzzle in a peculiar piece of roof 
construction in the northwest corner of the room. The 
first-story ceiling is, for the most part, a typical one. Across 
the room, from north to south, ran a long viga. This sup
ported the vigitas, a layer of saguaro ribs, and then the 

mud floor of the second-story room. Two feet from the 
northwest corner the row of vigitas comes to an end. On 
the north wall the row of saguaro ribs ends at the same 
distance from the corner, with the stub end of a 3-inch 
juniper pole at the end of the line. Twelve inches above 
the pole is another small viga, then a line of saguaro ribs 
to the corner, where there is yet another 3-inch pole. It 
looks as though a square section of the ceiling in the 
corner of Room 5 was raised to form a platform in the 
second-story room. No feature exists on the floor of the 
first-story to give a clue as to the reason for the raised 
ceiling. 

Room 6 
A long irregular passage between Rooms 7, 9, and 10 

on the west, and Rooms 4 and 5 on the east, Room 6 ap
parently was never roofed. This is in contrast to a similar 
corridor in the Lower Ruin which was roofed. 

Room 7 
Room 7 was built against the cliff at the north end of 

the cliffdwelling and was only one-story in height. An up
right juniper ceiling support stands in the center of the 
room. The butt end of the post was sawed off prior to 
1935, presumably by someone looking for tree ring speci
mens. The roof had not burned and the fill was composed 
entirely of fallen roofing material. A mixture of juniper 
shakes and saguaro ribs was used above the vigitas. All 
artifacts, including a large coarse coiled basket, were found 
on the floor. There are no floor features other than a small 
bowl-shaped firepit 10 inches in diameter and 8 inches 
deep. The rim of the pit is raised less than an inch above 
the floor. The room was excavated completely. 

Room 8 
A small room, south of Room 3 and east of Room 5, in 

which no work was done. 

Room 9 
The fill in Room 9, a two-story room, was 3 feet at the 

north wall, 4 feet deep at the center and 2 feet deep at the 
south wall. Neither ceiling had burned and the fill was 
composed of fallen roofing material with, at the south and 
west sides of the room, a sizable woodrat nest. The first 
floor roof fell flat onto the floor and its debris was evenly 
divided over the room, but the second-story roof seems to 
have given way at the center and the material pitched to 
the middle of the room. The room yielded few artifacts; 
a few were found on the floor but most were found in the 
woodrats' nest. One winnowing tray, high in the fill at the 
center of the room, probably fell from the upper roof. 

The floor plaster was very uneven. A large firepit, en
larged through damage, lies near the east wall. A small 
irregular hole just north of the center post may have been 
dug by rodents. Another small hole near the door in the 
west wall yielded brittle pieces of cotton cloth such as 
might have been wrapped around the body of an infant, 
but no bones were found. 

Room 10 
A thin, poorly constructed wall separates this room from 

Room 12. It is probable that Rooms 10 and 12 were 
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created by adding the wall to an existing larger room. T h e 
room is only one-story in height. No work was done in 
this room. 

Room 11 
T h e area designated Room 11 is a small rectangular 

area bounded on three sides by Rooms 10, 13, and 29. T h e 
east wall rests on a large boulder. The re is no evidence 
(no digging was done in the room) that the area was 

roofed other than the presence of a doorway into the 
room from the second-story of Room 13. It is quite pos
sible that entrance to the latter was by means of a ladder 
from Room 11. 

Room 12 
I think Room 12 probably was never roofed; it seems 

to have been an open space between rooms. There are no 
roof scars on the walls. T h e floor is approximately 4 feet 
below the floor of Room 17 and a stone slab projects from 
the wall below the door which connects the two rooms 
(plate 3C) . T h e slab evidently served as a step, but since 
it is only 15 inches below the tread of the door, a step of 
nearly 3 feet remained from the floor of the room. We dug 
only a small hole in the fill in order to patch a break in 
the masonry and expected to find a step, large rock, or 
some sort of device for breaking the distance from floor 
to step, but found nothing of the sort. 

Room 13 
Room 13 is one of a group of three large rooms near the 

center of the cliffdwelling. It was probably two stories 
high. Room fill consists of fallen roofing and wall material 
and varies in depth from 11/2 to 2i/2 feet; the roofing was 
not burned. A trench was dug along the west wall in order 
to patch two bad breaches. Few artifacts were recovered 
from the trench; all that did turn up were found on the 
floor. 

Room 14 
Both ceilings of the room were burned. T h e room was 

completely excavated; fill consisting of less than a foot of 
burned roofing material. Artifacts, found on the floor, 
were badly charred. T h e largest of these were the base of 
a large coarse coiled storage backet, a winnowing tray, an 
ax-head and several pottery vessels. 

Room 15 
Excavation would be necessary to determine whether 

this space was a room or merely an open space at the 
north end of the cliffdwelling. T h e fill is at the height of 
the first-story ceiling of Room 14. I believe that the In
dians deliberately put the fill behind the walls of Rooms 
7 and 14 in order to get a level working space; for the 
cliff wall must slope sharply into the rock shelter here. 

Room 16 
Room 16 is another in which we did no work. It is a 

large irregular room built against the cliff, and contains a 
considerable volume of fill. Most of the fill was probably 
laid by the Indians in order to level the floor. T h e room 
was two stories high. 

Room 17 
Room 17, another large rectangular room, was only one 

story high. T h e roof had burned and the fill, 1 foot 
deep, is composed of the fallen, charred material. A trench 
was dug around the walls of the room; few artifacts were 
found. A metate was found on the floor near the northeast 
corner of the room and three large slabs of limestone 
(each about 3 feet square) lay alongside the west wall. 

T h e adobe plaster of the floor is cracked and broken. This 
is probably due to the fact that it was laid on a soft dirt 
fill. 

Room 18 
This small area was built against the cliff at the rear of 

the cave. T h e walls form a semi-circle and are no more 
than a foot high at any point. This area could have served 
as a storeroom or, quite possibly, as a sort of catchment 
basin for water which sometimes seeps from the cliff at 
this point. Inside the walls the sand fill was no more than 
3 or 4 inches deep and was sterile. T h e walls were built 
on rock and no adobe floor was laid within the walls. 

Room 19 
l i t e largest room in the cliffdwelling is an irregular, 

roughly rectangular room only one story high. Stoner 
(1936) stated that when he first visited the site, in 1920, 
this room was completely sealed. All three doorways into 
the room were blocked, as they are at present, and the 
roof was intact. 

Whoever destroyed the roof carried away, burned, or 
otherwise destroyed the roofing timbers. Aside from the 
center post there were very few pieces of roofing poles 
within the room. T h e fill is composed almost entirely of 
large chunks of roofing adobe with some rock. We dug a 
trench around the room and found that the fill was less 
than 1 foot deep and yielded few artifacts. In the fill were 
several modern objects, including a patent medicine bottle 
and a package of "Recrui t" cigarette papers. Correspon
dence with the American Tobacco Company, manufactur
ers of Recruit Tobacco, brought the information that the 
brand was on the market from 1903 to 1919. 

This was the only room in the cliffdwelling which had 
modern objects in the fill. 

Room 20 
Before work started we assigned two room numbers to 

an area east of Room 19, for we felt that we would cer
tainly find a wall to divide the area. T h e wall was found 
but there was little left of it. T h e floors of Rooms 20 and 
21 are 7 feet above that of Room 22. T h e wall between 
had collapsed and most of the fill from the upper rooms 
slid into Room 22. 

T h e floor of the rock shelter slopes steeply at this point 
and a high retaining wall was built so that a level floor 
could be laid in the rooms. It was this retaining wall 
which collapsed. This threw not only the walls of the 
room, but also a good deal of the fill and about half the 
floor of the room into Room 22. The re was not enough 
roofing material in the fill to reconstruct the ceilings; 
presumably most of the roofing poles have rotted or rolled 
down the slope. Indicative of the hopeless mess in which 
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we found this fill is the fact that sherds from three pottery 
vessels were found scattered through all three rooms. 

No fire pit or other feature was found on what remains 
of the floor of Room 20. T h e fill beneath the floor, on 
superficial examination, seems to be sterile. At the south 
end of the room a large, coarse, coiled storage basket was 
found. T h e falling roof had flattened the basket, and lying 
across it was a short portion of a rotten sycamore viga. 

Room 21 
Room 21 gives an appearance of being three stories 

high. Actually the east wall of the room is, but the west 
wall is only two. T h e east wall is a continuation of the 
7 foot retaining wall of Room 20 above which the two-
story room was constructed. We did little digging in this 
room, and that at the south end. T h e fill was as churned 
as that of Room 20. 

Room 22 
T h e east and west walls of this room were not visible 

when we started to work and it turned out that only short 
stubs of each remained. T h e fill was 6 feet deep at the 
west side of the room and 4 feet deep at the east. Most 
of the fill was fallen wall material from Rooms 20 and 21. 
Scattered throughout the fill were artifacts, from the two 
upper rooms. As mentioned before, potsherds from several 
vessels were found in all three rooms. 

T h e floor is in bad condition; only small fragments of 
it remain. T h e room is exposed to erosion by a small 
waterfall, which originates at the top of the cliff dur ing 
rains. This had caused a large pothole to form where the 
full force of the water hit the room fill. Due to the mois
ture all roofing material at the east side of the room had 
rotted away. A large boulder projects through the floor 
into the room near the east wall. T h e Indians ignored the 
boulder as much as possible and laid their floor around it. 

At the southwest corner of the room a group of three 
baskets was found (plate 4A). These consisted of a large 
coarse-coiled basket, a winnowing tray and a yucca ring 
basket which, instead of the usual close twilling of this 
type, has large openings between the strips of yucca leaf. 
A large portion of a twilled floor mat was found under 
the baskets. These were the only objects which could 
definitely be assigned to the room. They were on the floor, 
and apparently had been protected to some extent by the 
south wall. All other artifacts found in the room were 
removed from the disturbed fill. 

Room 23 
Room 23 is a small irregular area south of Room 26 

and behind (west of) Room 24. I am not sure whether this 
was a storage room or a small enclosure used as a midden. 
T h e greatest concentration of sherds in the entire ruin 
was encountered in this "room," plus a few basket frag
ments and a very few pieces of textile. If this was a 
midden, it did not contain the mass of filth such as was 
found in Room 2. 

Room 24 
This is a small square room just south of Room 22. It is 

exposed to rain, and little remains of the walls. T h e fill 

IS—Pottery vessels, baskets, and a charred ceiling beam on the floor 
of Room 14. The smear of wood ash probably originated in the 
second-story fireplace. 

PLATE 4—Artifacts, in situ, Rooms 14 and 22 

slopes steeply, and shows disturbance presumably due to 
erosion (much of it has apparently slid down the hillside); 
most vegetal material within the fill has rotted away. A 
portion of what ,is probably a juniper center post for the 
roof protrudes from it; the post is probably in situ. 

Room 25 
T w o short stubs of wall east of Room 22 and 2 square 

feet of floor plaster are all that remain in Room 25. Every
thing else has washed down the hillside. 

Room 26 
A good-sized, squarish room, east of Room 21. We dug 

a narrow trench along the west wall of the room in order 
to lay a footing for the high wall of Room 21. T h e fill is 
about 15 inches deep and, at least along the west side of 
the room, sterile. 
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Room 27 
This single-storied room had about one-third of the roof 

intact. T h e missing portion of the roof did not burn, but 
very little of it turned up in the excavations. In fact, only 
one short piece of viga was found in the room fill. 

T h e fill was only a few inches deep and consisted of 
loose dirt, most of which seemed windblown. If sherds 
and artifacts had not been found so consistently over the 
entire floor I would suspect that the room had already 
been excavated. All artifacts were found on the floor. A 
shallow bowl-shaped firepit located near the center post 
was the only floor feature. 

Room 28 
In order to repair the north wall of this room we dug 

a trench 2 feet deep in the fill. I do not know the depth 
of the fill but it is probably about 4 feet. From the evi
dence exposed by trenching I should say that Room 28 
was only one story in height. T h e roof has fallen and lies 
2 feet under the fill. T h e upper portion of fill is composed 
of adobe washed from the surrounding walls. 

Room 29 
Room 29 stands in an exposed position; its walls have 

been washed by rains and it contained but little fill other 
than hard, laminated clay which has been redeposited on 
the floor after being washed from the walls. T h e ceilings 
of the room burned and only a lew charred stubs remain. 
No roofing material was found in the room. In order to 
plate the floor with asphalt, so that erosion could be 
checked, a man was set to grading the fill. He struck the 
floor about 4 inches below the top of the fill at the center 
of the room. T h e floor appeared in small patches only and 
failed to show firepit or other ' features. As he worked 
toward the southeast corner he began to turn up large 
sherds of one or two Gila Polychrome vessels. In the 
corner was a tr iangular section of laminated adobe which 
had built up 2 feet high from adobe washed oil the walls. 
Just under the edge of the adobe we hit another section 
of floor. T h e hard clay was removed and a large irregular 
hole which had been dug in the corner of the room was 
revealed. A complete Gila Polychrome jar lay on its side 
in the hole. It had been covered with loose dirt no more 
than 2 inches above its side. Beside it was a large bowl, 
turned upside down, which covered two other nested 
bowls. All three were Gila Polychrome (plate 6A, B, G 
and E). T h e pit in which the vessels were found was ir
regular and not quite deep enough to cover them; about 
2 inches of fine sand had been piled over the pots. Al
though 4 to 5 inches of burned roofing material lay be
tween the sand pile and the laminated day, the vessels 
had been unharmed by the heat. 

Room 30 
An irregular room between the cliff face and Room 19. 

There is little fill on the floor and no evidence of any 
large roofing material. No work was done in this room. 

Room 31 
A square room just south of Room 24. Except tor the 

west wall, which stands about 4 feet high, the walls have 

all collapsed. It is exposed to rain and receives some wash 
from the cliff. No work was done in this room. 

Room 32 
T w o short stubs of wall are all that remain of this room, 

which lies just east of Room 26. No work was done here 
and I do not know whether the floor exists; probably most 
of the room has washed down the hillside. 

ROOM FURNISHINGS 

One room, Room 14, seems to have been destroyed while 
it was still occupied; artifacts on the floor gave the appear
ance that they had been laid out for use or storage (plate 
4B) when a fire destroyed the roof and caused it to be 
abandoned. T h e arrangement of the artifacts on this floor 
apparently gives a good picture of a normal dwelling 
chamber. In a rough arc near the firepit were a pottery 
bowl and two jars, a fragment of matt ing, a charred ring 
basket, ami the base of a large coarse-coiled storage basket. 
T h e charred fragments of a bow, an arrow, and two clubs 
lay close together but without pattern, as though they had 
been tied to vigas and fell with the burning roof. Another 
fragment of matt ing, and the other tools, were found near 
the walls as though kept there, out of the way, unti l 
needed. 

T h e other completely excavated rooms were presumably 
abandoned without benefit of disaster, for few complete or 
useful specimens were found in them and the artifacts re
covered were scattered over the floor as though the Indians 
had sorted through their possessions and tossed away those 
things regarded as of little value before leaving the home. 
Sandals for children were found in Rooms 7 and 14, and 
what may have been a toy bow in Room 7. 

In table I is a complete listing of artifacts found on 
the floors of four rooms. Most of the objects from Room 9 
were found in a woodrat 's nest and have not been entered 
in the table—only those actually found on the floor are 
included. T h e column head 92 lists those objects which we 
felt were associated with the collapsed second-story floor 
of Room 9. 

TEXTILE IMPRESSIONS O N WALLS 

One day in the ruin, a shallow identation was noticed 
in a wall, and in the hollow was the impression of a piece 
of cloth. T h e impression was at about the right height and 
shape to have been made by a short-statured person lean
ing with his elbow against the damp plaster of a newly 
made wall. A search was made for other similar depres
sions and some were found scattered irregularly through
out the ruin; some held impressions of cloth, most did not. 
Six elbow, eight shoulder, and three knee prints were 
found which showed fabric patterns. In addit ion there 
were six other cloth impressions to which he could fit no 
portion of anatomy. 

And what does this prove? Only that 14th century In
dians had propensities for leaning against walls, even 
damp walls. Also it possibly indicates that they normally 
wore, even at work, a little more clothing than we usually 
give them credit for. T h e coverings at the knee could 
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w / - . n R7 R9 R92 R14 R27 
wood and Cane 

Fire drill 1 1 
Fire hearth 1 
Cane pipe 5 2 1 
Arrow 10 2 3 1 1 
Bow 1 
Child's bow 1 
Club 2 
Unclassifiable specimens 1 1 4 

Basketry 
Matting fragments 3 1 2 
Coiled basket 1 
Ring basket 1 
Winnowing tray 2 
Coarse-coiled storage basket 1 

Bone and antler 
Antler wrench or gauge 1 1 
Ornament 1 1 
Flaker 2 
Awl 1 2 
Unidentifiable tool fragment 1 1 

Stone 
Flake knife or side scraper 1 3 2 
Arrow point 1 
Spear point or knife 1 
Hammer stone 1 1 1 1 
Pieces copper ore 3 1 1 
Ax 1 1 
End scraper 1 
Mescal knife 4 1 
Smoothing pebble 1 

Pottery 
Bowl 1 
Jar 2 
Sherd spindle whorl 1 

Cotton 
Textile fragments 13 4 10 4 
Cordage (pieces, cotton & yucca) . . . . 30 52 

Sandal 
Adult 1 1 
Child 1 1 

Shell 
Beads 3 3 
Bracelet 1 

Miscellaneous 
Yucca leaf braid 2 
Hank of human hair 1 1 
Gourd 2 
Bundle of fibre wrapped with 

cotton string 1 
Bundle of leaves wrapped with 
cotton cloth 1 
Split cane 1 
Black bean 1 
Clay jar stopper 1 
Gourd dipper 1 
Strip of buckskin 1 
Rectangular piece of gourd shell . . . . 1 

TABLE I—Artifacts Found on Floors of Rooms 7, 9, 14 and 27 

easily be from a kilt and those at the shoulder from either 
a shirt or a blanket worn as a cape. T h e cloth at the 
elbows probably resulted from a cape also, for the only 
known Salado shirt (Brazeale 1925: 85-88) had such short 
sleeves that they would have barely covered the shoulders. 
Here, in tabular form, is a record of the kinds of cloth 
found in each type of impression: 

a. Elbow—5 plain weave, 1 probable rag weave 
b. Knee—2 plain weave, 1 probable rag weave 
c. Shoulder—4 plain weave, 3 rag weave, 1 weft-wrapped 

open work 
d. Shallow depression, about 3 " x 7", rag weave with a 

one inch border of plain weave 
e. Other depressions—5 plain weave 

CLOTHING 

It may be that a discussion here of the clothing worn by 
the Salado is jumping the gun on Kate Peck Kent's study 
of the Upper Ruin textiles, but this seems a logical place 
to gather together the notes on those fragments of textiles 
which can be recognized as parts of attire and to place 
those on imaginary bodies together with other items such 
as sandals. In addition, Mrs. Kent's study is concerned 
primarily with textiles as textiles and not as articles of 
clothing. 

Ladies First 
T h e two burials found in the Upper R u i n were both 

females, one a young girl about 12 years, the other an old 
woman, and I assume that each was fully clothed at the 
time of burial. T h e old lady (plate 5) was wrapped in 
three blankets, two around the shoulders and one around 
the middle. T h e two upper blankets were of plain white 

PLATE 5—Burial 

A—Lower left leg bone of Burial 2. The healed fracture of the tibia. 
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B—Burial 2. The body was wrapped in a large piece of matting. 



cloth, one of which had a small embroidered design, also 
in white, in one corner; the lower blanket was of rag 
weave. Each of these "blankets" was so rotten and frag
mentary that their original dimensions could not be de
termined but I should judge that they were a little smaller 
than the specimen (39" x 54") which Haury (1934: 89 
and plate LIX) recovered from the Canyon Creek ruin. 
T h e latter measured 54 inches square. T h e girl had but a 
single blanket around her shoulders. 

A garment which each of the women wore was that 
which is sometimes rather euphemistically referred to in 
archeological l i terature as a "woman's skirt" or "apron." 
The re is no word, or phrase, in the English language which 
describes these objects. They seem to be the misbegotten 
offspring of an old mop and a centipede. T h e cross which 
the Salado woman bore was the necessity of wearing one 
of these garments; they must have scratched. T h e "skirts" 
were made of yucca cord twined into a thick, stiff, oval 
pad about 5 inches wide and about 10 inches long. T h e 
cords used in the twining were left hanging as a fringe 
which extended, in a very ragged manner from 4 to 6 
inches around the pad. Th i s must have been tied to, or 
looped over, a cord which went around the waist but 
neither of the burials at T o n t o had such a cord. On page 
320, of Volume 1, Handbook of American Indians (Bul
letin 30, Bureau of American Ethnology) is a photograph 
of a Cocopah woman wearing a large, elaborate version of 
the prehistoric "skirt." 

T h a t seems to be all the clothing worn by women, 
around the house at any rate. No jewelry, no sandals. T h e 
latter probably were worn only when working outside on 
rocky ground. It may be that the age of the old lady and 
the sub-normal condition of the young girl may account 
in part for the lack of ornaments such as beads and brace
lets found with their bodies. 
The Men 

It is unfor tunate that we found no burials of men so 
that definite comparisons of clothing could be made. No 
direct evidence exists that any of the following items were 
worn by men, but the breechclout is entirely masculine in 
nature and I have little doubt that men wore the few 
other fancy items we found. 

T w o narrow headbands, one in slit tapestry weave, the 
other in a finger weave, probably were worn for decorative 
purposes only. They are too narrow, and one is too weak, 
to have served as headbands for a tumpline, one of which 
was found in the Lower Ru in (Steen, 1935). T h e shirt 
described by Breazeale (1925) was probably a man's shirt 
—but certainly not for everyday wear. T h e latter specimen, 
on display at the Arizona State Museum in Tucson, is a 
magnificent example of weft-wrapped weave. 

We found two breechclouts, one of plain weave and 
the other in a fine diamond twill design in blue and white, 
and that finishes the list of articles of clothing which can 
be assigned to the men. Probably the men also wore small 
cotton blankets over their shoulders and I suspect, since 
we found knee prints with textile impressed surface on 
the walls of the ruin, that such blankets were also some
times worn as kilts, possibly by both sexes. Sandals, as 

remarked above, were probably used only while on the 
rocky hillside. 

It is strange that we found so little in the way of adorn
ments such as bracelets and beads. Less than 20 miles from 
the Upper Ruin is a prehistoric turquoise quarry (de
scribed by Haury, 1934: 15-16) and 1 expected a fair 
quanti ty of turquoise to be recovered during the excava
tions, but the very few pieces which we did find were 
hardly worth cataloging. More than a year after the job 
had been completed, however, I was told that some tur
quoise had been found, but those noble sons of nature, 
my faithful Navajo, had traded it for groceries. I have no 
idea how much, or in what form, the turquoise was found. 

P O T T E R Y 

This account of the pottery found at the Upper Ruin is 
exceptionally short; little more than a listing of the types 
found and their relative abundance. Under the heading 
"Summary and Conclusions" is a longer discussion of these 
types of pottery and their place in the prehistoric South
west. Those who happen to read this section first should 
be warned that in this paper I have reduced the number 
of polychromes made by the Salado to two, Pinto and Gila, 
and the accompanying sherd count (table II) lists only 
those types. Tab le III is then appended to show the 
sherd count for the polychrome wares in a manner to 
which we are more accustomed. In the latter group, the 
heading Gila-Tonto refers to sherds which are from the 
bases of jars and which bear no part of the painted 
decoration. In addition, 1 have treated the type, Salado 
Red, as decorated ware, rather than as a utility or culinary 
type. 

T h e pottery from the Upper Ruin represents, almost 
entirely, the products of Salado craftsmen; remarkably 
few intrusive sherds were found. Nearly all of the "in
trusive" types which did turn up during the excavations 
were from nearby districts; these were a handful of sherds 
of Fourmile-Pinedale vessels which could have originated 
in the Sierra Ancha, no more than 20 air miles distant, 
and 6 sherds of St. Johns Polychrome. T h e n , from the 
opposite direction, the Hohokam area, came a small num
ber of Hohokam plain wares and one probable, bu t un
identifiable, sherd from an unpainted portion of a red-on-
buff vessel. Another single piece may have originated in 
the Papagueria, a rim sherd of Sells Red. 

Roosevelt Black-on-white, the earliest painted ware as
cribed to the Salado, was represented by eight sherds at the 
Upper Ruin. These sherds were found in four rooms and 
represent either three or four vessels; this suggests that a 
few pieces of Roosevelt Black-on-white were still being 
made in the 14th century. 

Pinto Polychrome, the earliest Salado polychrome, was 
also longer lived than we usually think and we recovered 
six sherds from three rooms. By far the greatest amount of 
polychrome pottery, of course, was Gila Polychrome—the 
distinctive Salado ware. 
Salado Red 

Salado Red is a type first described by Gladwin who 
called it Salado Redware (1930: 10-11). Salado Red was 
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PLATE 6—Gila Polychrome howls and jars, and a large Tonto Red storage jar 

made as bowls, small and large jars, and occasionally as 
effigies. It is essentially a corrugated type of pottery on 
which the corrugations were almost completely obliterated 
by scraping. Crushed pyrites were commonly used as part 
of the tempering material so that small metallic particles 
gleam on the surface of most vessels. T h e entire exterior 
surface of a Salado Red vessel was painted with a thin, 
dull , purplish-red wash. T h e type first appeared with 
Roosevelt Black-on-white and persisted at least unti l about 
1400. 

Salado Red was a pottery type which the makers did not 
hesitate to embellish. Frequently parallel lines of thin 
white paint form triangles on the external surface of jars 
and bowls with small dots or triangles placed pendant to 
the outer lines, (plate 71, J fe K). Twenty-eight sherds of 
Salado Red with white painted lines were found, plus 1 
sherd with a design painted in black. In addition, 38 
sherds bore patterns made by pressing short ( 1 " - 11/2") , 

thin, sticks into the wet clay to create bands of oblique 
lines (plate 7F, G & H). 

Little is known of the utility wares used by the Salado. 
In T o n t o Basin, and in part icular at the Upper Ruin , two 
distinct methods of finishing utility vessels were in vogue. 
Numerous sherds of corrugated pottery were recovered 
from nearly every room but the common utility type was 
the coarsely-made, paddle-and-anvil-finished, T o n t o Red. 
Tonto Red 

T o n t o Red, the most abundant utility type in T o n t o 
Basin, is similar to much other pottery found all the way 
from the Mogollon Mountains to the Flagstaff district. 
Although most sherds of this type are readily recognizable, 
there is enough variation that there are always some sherds 
in each collection that could be assigned to one of half a 
dozen other named types. T h e surface color of the T o n t o 
Red from the Upper Ruin is more 'commonly brown than 
red. Colton (1937: 166) gave the time span of the type as 
from A.D. 1100 to about 1400, and that is probably correct. 
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Room 

Pottery Type 

Painted Pottery 
Salado types: 
Roosevelt black on white 
Pinto polychrome 
Gila polychrome 
Salado red 

Salado white on red 
Salado scored 

San Carlos red on brown 

Other types: 
St. Johns polychrome 
Pinedale black on red 
Pinedale polychrome 
Fourmile polychrome 

Unidentified 
Total—Painted sherds 

Unpainted pottery 
Tonto red 
Corrugated 
Salt red 
Salt smudged 
Gila plain 
Gila red 
Gila smudged 
Unidentified 

Total—Unpainted sherds 

Area 
A 

34 
48 

4 

3 

583 1 
1 

33 

3 

1 

17 
29 

1 

92 1 

27 

1 

2 

4 

48 
73 

3 
15 
2 

3 
1 
1 

14 

898 
126 

9 

4 

6 
2 

1 

14 

1 

5 

87 
22 

1 

83 : 
2 
4 

13 

6 

35 1 
26 i 

138 ; 

6 
5 

7 

4 
03 

128 
1 
1 

152 1 

8 
4 

6 

8 

31 
40 

2 

2 

132 : 

9 
4 

2 

2 

9 

65 

1 

107 
91 

1 
7 

1 

12 

4 

53 

4 

13 

73 
17 

1 

2 
1 

257 
4 
6 
5 

14 

1 
129 

8 

1 

779 
5 

18 
6 

13 

17 

67 
41 

1 

1 

129 
2 
3 
6 
4 

19 

2 

60 
2 

2 

253 . 
14 

5 

20 

14 
2 

286 
6 

88 
14 

5 

21 

61 
39 

2 

1 
2 

322 
7 

16 
6 

1 
1 

22 

5 
27 

4 
1 

1 

1 

491 
3 

50 
23 

2 

20 
21 
22 

246 

4 : 
1 

2 
1 

23 

41 
63 

18 

1 

397 
.02 
340 
40 

3 

1 

26 

1 

13 

31 

1 
1 

2 

27 

1 
1 

943 
69 
13 

1 

1110 

1 

41 

Total 

8 
6 

2082 
736 

29 
38 

3 

6 
6 
2 

23 
3 

2942 

7711 
363 
556 
198 
22 

5 
55 
21 

8931 

%of 
Total 

71 
25 

1 
1 

86 
4 
6 
2 

TABLE 11—Sherd count for Upper Ruin 

In this chart the sherds shown for Rooms 20, 21, and 22 are those found on or near the floors. In the column which indicates sherds 
from all three rooms arc the sherds from the fallen walls; these probably are from the Upper stories of the rooms. 

TABLE III—Sherd count of Pinto and Gila Polychrome Wares by 
Rooms in the Upper Ruin. This includes jar sherds listed as 
Tonto Polychrome. 

Room 

Area A 
I 
2 
4 
5 
6 
7 
8 
9 

12 
13 
14 
17 
19 
20 
21 
22 

20-21-22 
23 
26 
27 

Pinto 
Bowls Jars 

4 

2 

4 

Gila 
Bowls J 

6 
6 

36 

36 
7 

75 
2 
4 

7 
8 
6 

13 

42 

27 
1 

223 

ars 

1 

11 
1 

Ton 
Bowls 

2 

32 

to 
Jars 

28 
2 

10 

9 
3 

18 
8 
8 

60 
120 
60 
47 

19 

26 
14 

426 

Gila-Tonto 
Jars 

8 

6 
31 
24 
10 
21 
53 

4 
6 

1 

12 
116 

5 
116 

12 
262 

Corrugated 
The corrugated sherds found in the Upper Ruin are 

from black and brownish-black vessels; the original color 
probably was a dark brown. The corrugations are, as a 
rule, irregular and usually partially obliterated by rub
bing. The paste is coarse and granular. Vessel forms are 
jars and bowls, in a sherd ratio of about 12 jars to 1 bowl. 
Salt Red and Gila Red 

Salt Red has been described by Schroeder (1940) in an 
unpublished manuscript. The type site for Salt Red is 
Pueblo Grande (near Phoenix) and it has been placed in 
the Civano phase of the Classic Hohokam period. The 
pottery was finished with a paddle and anvil and fired in 
an oxidizing atmosphere. Exteriors of jars and both sur
faces of bowls are highly polished; in contrast to Gila 
Red the striations are not noticeable. Exteriors of jars and 
both surfaces of bowls are slipped. Schroeder also de
scribed a Salt Smudged, identical with the Red except 
that the bowls have a smudged interior. The latter type 
furnished 2% of the plainware sherds from the Upper Ruin. 

Gila Red as distinguished from Salt Red (which orig
inally was included under Gila Red—Gladwin 1930: 12), 
was an unimportant pottery type at the Upper Ruin, 
represented by only five sherds. 
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San Carlos Red 
Another type which is undescribed in published litera

ture is San Carlos Red. It was first recognized at Besh-Ba-
gowah (a ruin near Globe) by the late Mrs. Irene Vickery, 
who kindly furnished the following description and dis
tr ibution: 
Description of Types as Identified at Besh-Ba-gowah 
Color: 

Interior: Burnished black — mica or micaceous schist 
particles of paste are evident. 

Exterior: Medium red (somewhat crimson) or a deep 
maroon red (quite brownish), — fire-clouded. 
Very fine mica flakes (in one instance, iron 
pyrites) show on exterior surface. 

Forms: 
Bowls: Typical: Hemispherical with rims squared. 

Average diameter: 61/9". Range in diameter: 
47/8"_8i/2». 
Miscellaneous: Few are incurving and some 
are oblong. 
Pitchers: Globular shaped with medium long 
neck. 
Canteens: Miscellaneous shapes. 
Jars (?) (There is only one jar that possibly 
belongs to this group and it resembles the Gila 
Redware type.) 

Surface Treatment : 
Interior: Blackened by burnishing. 
Exterior: Slipped and polished. 

Range: 
Gila Valley (SalTord, Globe, e tc . ) -Near Winkel-
man—Along Salt River near Roosevelt—and in 
ruins near Tucson (probably intrusive there). 
It apparently belongs to late Pueblo III and 
Pueblo IV ruins. 

Remarks: 
More polishing is evident on San Carlos Red-
ware than either Gila or Salt Redware, with 
the Gila Redware the least polished of the 
three. T h e color of the San Carlos Redware is 
darker than either the Salt or Gila Redware. 
Many pieces are intermediate between the 3 
redware types and cannot be placed in any 
group. T h e Gila Redware and San Carlos 
Redware types are, taking all features into 
consideration, generally more similar to each 
other than either one is to the Salt Redware. 

Paste: 

T h e clay is dark grey in color and contains a 
micaceous schist or mica flakes as temper. In 
some instances, those micaceous schist flakes 
constitute more than one-half of the content 
of the paste. 

OBJECTS OF W O O D A N D CANE 
Wood 

Clubs 
On the floor of Room 14 were found 2 slightly charred 

wooden clubs (plate 8A) ; both are finely carved and 

polished. One, nearly complete, is 500 mm. long, and has 
a knob at what was presumably the handle end. T h e other 
specimen is a little more elaborate. It had burned through 
at the handle but a charred knob lay on the floor in the 
proper position for it to have been a portion of the club. 
This club was originally of about the same length as the 
first, but the remaining portion is now 400 mm. long. 
Along the "striking surface" are five large knobs or projec
tions, (plate 8A) . T h e latter club has since disappeared. 
T h e wood of the remaining club has been identified as 
screwbean mesquite (Prosopis pubescens). T h e other had 
the same appearance and probably also was of screwbean 
wood. 
Bows 

Room 14 also yielded the only bow found in the ruin. 
Unfortunately the bow was burned when the roof fell and 
was found in five charred pieces which do not fit together. 
T h e total length of the pieces found is 913 mm. (36 
inches). T h e specimen originally was a little longer. Little 
of the nature of the bow can be determined from the 
pieces except that it was a self bow and apparently not 
reinforced, and was made of the wood of the netleaf hack-
berry (Celtis reticulata). 
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PLATE 7—Pottery 
A and B arc fragments of a plate or shallow Tonto Red bowl, 

witii perforated rim. C through K are Salado Red sherds. F, G and 
H show impressed lines, and I, |, and K. show white painted decora
tions. 



On the floor of Room 7 a small curved stick with a 
length of agave cord tied to each end was found (Bohrer, 
plate 3a) . When the frayed ends of the cord are joined the 
stick is bowed. T h e specimen may have been a crudely 
made minia ture or toy bow. 
Spatulate tools (Bohrer plate 19) 

T w o broken tools, oval in cross section, and blunt at the 
remaining ends, are smoothed and slick from use. Trans
verse scratches along the entire length of the specimens 
suggest that these may have been loom tools. 
Tablet 

This object, of no determined use, is a slab carved from 
the broad basal portion of a saguaro rib. T h e tablet is 95 
mm. long, 58 mm. wide, and 10 mm. thick. 

Hearths (Bohrer plate 1) 
Three fire-making hearths, and several drills, were found. 

Each of the hearths was made from a short section of 
saguaro rib and had only a single hole. 
Discs 

Portions of four thin wooden discs, probably spindle 
whorls, were found. No complete specimen was recovered 
and these cannot definitely be listed as whorls bu t that 
seems their most likely use. 
Carved wood 

A very well-made, nicely smoothed wooden foreshaft was 
found on the floor of Room 27. This foreshaft is similar to 
those found by Cosgrove (1947: fig. 76, specimens o., g., 
and r.) on the Upper Gila. T h e specimen is not complete 

PLATE 8—Wooden objects 

A—Screwbean mesquite wood clubs from Room 14. B—Portable batten for loom. C—A shaped stick of indeterminate use, possibly a bunt; 
a probable loom batten; and the foreshaft of a blunt arrow. 
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and consists of three sets of carved tri-lobed projections. 
Another broken stick from the same room had much the 
same appearance but appears to have been broken just at 
the beginning of the carving. 

Corn cob blunt 
One corn cob with a short stick thrust into the stem 

end was found. Specimens of this nature are found quite 
frequently in southern Arizona cliffdwellings; some classify 
them as "bunts" (properly, blunts)—and they might be. 
Generally there is no indication of use or purpose on the 
specimens, and that was the case with this one. 

Bundle of saguaro spines 
A cluster of 16 saguaro spines bound with a strip of 

yucca fibre was arranged so that all the points were at one 
end. This could easily have been a tool for tattooing—a 
tool such as is used by the Pima and the Yuman tribes 
today (Spier 1933: 102; Gilford 1936: 276; Russell 1908: 
161). 

Planks and Billets 
In this description of wooden tools it will be well to 

mention once more the rather extensive use of pine planks 
in Salado construction. These were all made of the easily 
split ponderosa pine. T h e planks apparently were made 
for specific purposes and vary in size from about 2" x 4" 
to about 4" x 12" in cross section and are up to 6 or 8 
feet in length. T h e trees from which the larger planks 
were made were felled by burning the trunk; the cut at 
the opposite end of the plank then was made either with 
stone ax or by fire. Once the log was cut it would be a 
fairly simple task to split out one or more planks, but no 
wedges have been found. It is possible that both wood and 
stone were used to split the logs. T h e faces of the planks 
were smoothed but there is no evidence of what was used 
for the smoothing. 

At the Lower Ru in several short billets of pine have 
been found but none were recovered from the Upper 
Ruin. T h e billets vary in size but, if there be a norm in 
their dimensions, it would probably be about 4 " x 8" in 
cross section and 10" to 15" in length. These billets were 
well finished, the edges were all rounded and all surfaces 
well planed (probably by abrasion) . All showed evidence 
of extensive use; that is, they were dark and well polished 
but there is no indication of what that use was. Wi th a 
very small voice one might ask "pillow?" and let it go at 
that. 

Cane 

T h e Indians of the Salt River Valley made abundant 
use of cane from the common reed (Phragmites) which for
merly grew along the river. It still occurs at the head of 
Roosevelt Reservoir but tamarisk is rapidly choking it out. 
Many lengths of cane found in the ruin had been cut and 
put to some use, but for the most part their use could not 
be determined. T h e most definite specimens were arrow-
shafts and cane pipes (plate 9A and B ) . A few might have 
been gaming sticks. 

PLATE 9—Objects of Wood and Cane 

A—Six pipes of reed (Phragmites) . Each has been smoked. B— 
Three fragmentary spindle whorls and an arrowshaft with a blunted 
foreshaft. 

Arrowshafts 
Nock end—seven recovered, two specimens with red 

painted bands below the sinew lashing. Three split 
feathers were used for feathering. One specimen was rein
forced with three very slender sticks which had been 
thrust into the cane at the nock. 

Center port ion of arrow—12 specimens recovered. T w o 
have red bands (about 20 mm. wide) painted on the shaft. 
Another was painted red all over with a blue band near 
one end. On the latter specimen are three zig-zag incisions 
which run the full length of the center shaft. T h e cane 
center shaft was slipped over both the foreshaft and the 
rear shaft. 

Probable foreshafts—four reeds had a short pointed stick 
thrust into one end. These were probably foreshafts. In 
addition, 13 sticks recovered from various rooms, tapered 
at one end as though for insertion into the cane, and 
either sharp or slightly rounded at the other, have been 
classified as foreshafts. In each case the tapered end is 
coated with pitch or gum. Each foreshaft is about 9 inches 
long. One is painted red. 

Although no complete arrows were found in the Upper 
Ruin, accurate reconstruction of the arrow type seems 
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PLATE 10—Objects of bone, antler, and stone 

A—Arrow wrenches, or gauges, and bone awls. 11—Tool which 
probably served as a scarifier. C—Mescal knife. 

possible from portions recovered. The arrow of the Tonto 
cliffdwellers was a three or four piece affair. The center 
portion was a long reed with a shorter reed thrust into it 
for the nock end and a slender stick inserted into the other 
end for a foreshaft. A stone point was sometimes lashed 
to the foreshaft, but it seems likely that more often the 
foreshaft was not tipped with stone. Each joint in the ar
row was firmly lashed with sinew. 

Reed pipes (plate 9A) 
Fifteen reed pipes, found in all portions of the ruin, had 

all been smoked. Only two of the pipes had wrappings; 
around each of these a length of cotton cord had been 
wrapped three or four times and loosely knotted. Some 
dottle remains in four specimens. 

Gaming sticks 
"Gaming stick" is admittedly a guess at the use to which 

some split canes were put. Three specimens, each made 
of a split section of cane cut square at either end, were 
marked with shallow, incised lines. Two sticks were 
scratched with lines across the face, the other had both 
transverse and longitudinal scratches. 

Cross 
A cross made of the two halves of a short (2") section 

of split cane is lashed together with yucca fibre. 

BONE, ANTLER AND SHELL 
Bone (plate 10A) 

All, or probably all, of the bone tools found were from 
deer. Two rib bones and most of the awls are of indeter
minate origin but were classified as "probably deer" at the 
U. S. National Museum. 

There are few bone tool types represented in the col
lection. Eleven awls or points, most of them broken, make 
up the major category. In addition there is the head of 
the rib of a large herbivore which was split, the edges 
ground and polished, and a hole bored through near the 
head. The use of this specimen, which is calcined and in
complete, is unknown. Another portion of rib of a large 
herbivore had a series of transverse incisions on the con
cave surface, suggesting that it might have formed a por
tion of the notched stick used with a basket drum. 

Antler (plate 10B) 
Three split deer antlers have circular or slightly oval 

holes drilled through them—two to four holes per speci
men. No specimen is complete. These are tools of the type 
commonly known as arrow wrenches, but very logically 
called gauges by Cosner (1956). 

Listing of the antler tools is completed with one stone-
flaker, one small antler with the tip ground and scratched 
as though used as a rubbing tool, and two incomplete 
antler implements whose use cannot be determined. 

Unworked Bones Recovered from Upper Ruin 
Room 

1 Human—Cervical vertebra; part of pelvis (baby) 
Jackrabbit, (Lepus sp.J— tibia 

2 Jackrabbit—femur 
Deer (Odocoileus sp.J—part of antler 
Human—three phalanges and tooth 

6 Deer (probably)—head of humerus 
Cottontail rabbit (Sylvilagus sp.) vertebra and 

proximal end of humerus 
7 Bobcat (Lynx rnfusJ—radius 

Badger (Taxidea)—femur 
Deer (probably)—three phalanges, patella, two 

vertebrae 
Cottontail rabbit—femur 
Grey fox (Urocyon sp.J—part of skull 

9 Jackrabbit—two scapulae 
Grey fox—radius and ulna 
Cottontail rabbit—femur and humerus 
Bird (?)—femur 

13 Jackrabbit—right mandible 
Quail (Lophortyx sp.) sternum 

14 Jackrabbit—radius 
Deer—patella and part of rib 
Gray fox—mandible 

17 Deer—part of antler; rib 
Mountain lion (Felis concolor)—roe bone 

20 Deer—two parts of antler 
Canis (?)—shaft of tibia 
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Room 
22 Deer—pan of antler 
27 Deer—part of antler 
29 Jackrabbit—left mandible 

Area A—south trench 
Deer—fragment of mandible; rib (probable) 
Mounta in sheep (Ovis sp.)—mandible 

Area A—north trench 
Deer—part of antler 
Jackrabbit—left mandible 
Human—two cervical vertebrae; one r ib 

Midden in front of Rooms 22 and 26 
Human—distal end of ulna 

Fish bone 
One pendant made of the preopercular bone of an un

identified species of fish was found in Room 9. 

Shell 
Few specimens of shell were recovered from the Upper 

Ruin and most of those found were either broken or 
showed no work. A list of the identified species follows: 

Cardium datum Sowerby 
1 polished disc 
Conus sp. (Probably Conus purpurescens) 
8 tinklers (5 are broken) 
Glycymeris maculata Broderip 
1 broken bracelet 
Glycymeris multicostata Sowerby 
2 shells, perforated and tied together with a short piece 

of cotton thread 
Pinctada mazatlanica Hanley 
1 broken pendant and 1 fragment 
Oliva cf. polpasta Duclos 
1 bead 
Aequipecten circularis Sowerby 
1 fragment 
Anodonta cygnea impura Say 
1 shell, broken but nearly complete. Not worked. 
Anodonta sp. 
1 small broken piece 
Unidentifiable, discoidal beads—6 
Average diameter of beads 4 mm., diameter of 

perforation 1 mm. 
Beads range from 1 mm.—2 mm. in thickness. 
These shells, with exception of the Anodonta, are all 

native to the Gulf of California. Anodonta is known as a 
fossil from Arizona and the Imperial Valley of California 
but has not been reported as a living species. Haury (1945: 
146) mentions that about 12 unworked Anodonta shells 
were recovered from Los Muertos; it is possible that this 
mussel was eaten though it could not have formed an 
important item of diet. They are pretty little blue shells, 
qui te fragile, and occasional appearance in prehistoric 
sites might be because children gathered them. 

BASKETRY A N D SANDALS 
Basketry (plate 11) 

Close-coiled 
No complete specimen of a close-coiled basket was re

covered from the Upper Ruin. T h e 12 fragments found 

show 2 types of foundation: three-rod foundation, and 
bundle foundation. 

T h e specimens woven with a three-rod foundation all 
were made with a simple stitch, uninterlocked, similar to 
Morris and Burgh's (1941: 14) type; close coiling, 11. 
Nine fragments of baskets of this type were recovered. 
T h e remaining three specimens have a close, uninterlocked 
coil over a bundle foundation, agreeing in type with 
baskets found by Haury (1934: 76 et seq) in the Sierra 
Ancha. 
Coarse coiling 

One nearly complete, and four fragmentary, coarse coiled 
storage baskets from the ruin differ slightly from other 
reported baskets of this type. Bases and sides of the T o n t o 
storage baskets were woven separately, then joined by 
lashings of yucca strips. No lids for the baskets were found. 
T h e bases are flat, the sides bell-shaped. 

T h e coarse coiled storage basket is a southern type, so 
far as the Southwest is concerned, but of wide distribution. 
It has been found from Arizona and Southern Chihuahua 
to the Ozarks. Haury found this type of basket in the 
Sierra Ancha, and fragments were found at Montezuma 
Castle in the Verde Valley. T w o others, of indeterminate 

PLATE 11—Basketry 

A—A plaited and a simple coil pot rest. B—A plaited winnowing 
tray with doubled selvage and a large coarse-coiled storage basket. 
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age and origin, were recovered by amateur collectors from 
a cave in the Graham Mountains several years ago and 
are now at the Arizona State Museum. Modern Papago 
and Pima coarse coiled storage baskets are similar in every 
respect to the prehistoric specimens except that the modern 
baskets are often constructed of coils of wheat straw, and 
are frequently much larger. 

Ring baskets 
No complete ring baskets were found. T h e three in

complete specimens were fairly large, about 15 inches in 
diameter, and loosely woven. 

Twilled baskets with double selvage 
T w o large twilled basket trays have a double selvage, 

identical with the double selvage employed on modern 
Papago floor mats (Kissel 1916: 154 and 156). (plate 1 IB). 

Matting 
All fragments of floor matt ing had been woven in an 

over three, under three twill, with but two exceptions, 
which were woven over two and under two. T h e majority 
of the mats were woven of split yucca leaves but the 
material of two specimens is sotol leal; one of the latter 
had the barbs removed but the barbs are present on the 
other. 

Pot rests (plate 11A) 
Three pot rests are of partially shredded yucca leaf 

bound into a ring with a strip of yucca leaf. Only one 
twilled pot rest was recovered from the ruin. 

Sandals (plate 12) 
Fifty-two sandals were recovered during the T o n t o exca

vations. With three exceptions, all sandal-making material 
was derived from one of the species of yucca. T h e excep
tions were sandals made of willow bark, sotol fibre and 
shredded juniper bark. 

Most common was a loosely made sandal plaited from 
the leaves of the broad-leafed yucca. These agree in every 
particular with most of the sandals found in the Canyon 
Creek sites (Haury 1934: 64 et seq) . T h e only exception 
is that three of the Canyon Creek sandals were woven of 
agave. Plaiting was started at the toe, carried past the heel; 
and the strips were then fastened to the sole by means of 
a strip of yucca leaf—this strip was looped through the 
material and brought u p on the sides as a tie strap. T ie 
straps on each of the specimens of this type consist simply 
of yucca leaves knotted to form loops. These sandals tend 
to have slightly rounded toes, straight sides and square 
heels. Many are, of course, misshapen through wear to 
conform to individual foot patterns. 

T h e willow bark specimen noted above is a child's 
sandal in excellent condition and complete, save for a 
broken tie strap. A pattern was achieved by reversing the 
exposed sides of the alternate strips of bark. This sandal 
shows little wear. 

Five fibre sandals were found. T w o are of shredded 
yucca, one is of partially shredded sotol leaves and the 
fourth ol juniper bark. Each specimen consists of less 
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A—Sandals of cord with plaited straps. B—Plaited sandals with ties of yucca leaf. 



than half a sandal. An over one, under one plait was used 
to weave each. Embedded in the heel of the sandal woven 
from sotol is a cocklebur. 

Haury's description of the finely woven cord sandal is 
also good for the 10 specimens of this type found at Ton to . 
One additional comment on their manufacture, however, 
should be made. As with the coarsely woven sandals, 
plaiting began at the toe but when the sandal had been 
completed the cords were turned wider and the loose 
cords were braided into the sole. Ends of tie straps, 
wherever still attached to specimens were also braided into 
the body of the sandal. 

STONE I N D U S T R Y 

Pecked and Polished Stone 

Metates and Manos (plate 13B) 
T w o types of metates, troughed and Hat, were found in 

the Upper Ruin. T h e more common, troughed, metates 
were made of large unshaped blocks of sandstone; the 
troughs were open at each end with one end slightly con
stricted. Only two flat metates were found. T h e latter are 
about half the si/.e of the troughed variety and were made 
from thin slabs of sandstone with the gr inding surface 
slightly concave and extended to all edges of the stone. 

Manos from the ruin can also be classified into two 
groups, though there is no indication that either type was 
used with one particular form of metate, and the two types 
were found in equal numbers. T h e larger of the varieties 
was a rectangular two-hand si/e mano, with either one or 
two grinding surfaces. T h e smaller was fashioned from 
small river pebbles; these were generally unshaped except 
for the single gr inding surface. T h e ends of most manos 
were pitted—the result of secondary use as hammerstones. 
Axes 

Four single-bitted, %-grooved heads were recovered from 
the Upper Ruin. In addit ion to these was a small, double 
bitted ax, with grooves at top and bot tom and rudiment
ary grooves along the sides. This little stranger was made 
of the same material as the ^-grooved axes, a fine grained, 
black, igneous stone. 
Mescal knives (plate IOC) 

One complete, and several fragments, of the thin schist 
tool, often called a "hoe" were found in the ruin (plate 
IOC). Jul ian Hayden (1957: 142-146) has demonstrated 
that these tools show oblique, rather than vertical, use 
marks and suggested that they were used for a purpose 
other than cutting into the ground. They seem to be re
stricted to the area in which agave, or mescal, was har
vested; they were apparently used for harvesting the 
mescal, and should more properly be called mescal knives. 
Arrowshaft straighteners (plate 13A) 

T w o arrowshaft straighteners were found. T h e larger 
of the two is comparable to Toulouse's type Ha (Toulouse 
1939) as there is a raised area down the center which 
might be a vestigial ridge. T h e second is a reworked frag
ment of a broken, larger straightener. T h e broken face 
was smoothed and a new groove cut across what was 
formerly the end of the tool. An excellent discussion of 
this tool type is given by Cosner (1951). 

PLATE 13—Objects of stone 

A—Arrowshaft straighteners, axes, and a pendant. B— Metates. 

Stone ornaments 
Pendant—a narrow, thin slab of black rock with a hole 

drilled through the specimen near one end. On one face 
of the stone, two lines, which parallel the edges, were 
incised, (plate 13A) 

Selenite disc—less than half a thin disc of selenite; the 
original diameter was probably about 11/2 inches. No hole 
for suspension, or any other marking is present on the 
specimen as found. 

Chipped and Flaked Stone 
Points 

Few stone projectile points were found in the Upper 
Ruin. It seems probable the majority of arrows at the site 
were pointed only with sharpened wood. Both stemmed 
and side-notched stone points were used, and there was no 
apparent style or vogue which resulted in standardization 
of the projectile points. T h e r e is so much variation in the 
small collection of stone points from the site that one 
wonders whether any of them were of local manufacture. 
It is quite possible that a little sporadic trading was done 
for arrowpoints, or that the occupants of the T o n t o Cliff-
dwellings picked up points from distant sites and took 
them home for use. One point from the Upper Ruin is of 
obsidian, one of a basaltic stone and the other ten of chert. 

Scrapers were made from both flakes and cores—only the 
latter were retouched. T h e scrapers were not specialized 
in either shape or size and were of generally rough manu
facture. Materials used for scrapers included rock crystal, 
quartz, agate, chalcedony, chert, dacite and basalt. 
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Discoidal choppers 
Only two chopping tools were found. They were large 

nodules (one of rfryolite, the other of daci te) , very crudely 
flaked. 

T h e most common stone tool found at the Upper Ruin 
was the hammerstone. We found these fist-sized river 
pebbles everywhere. T h e pebbles were unworked and ex
hibit only the scars which resulted from their use. 

Mounted tools of uncertain function 
T w o tools were found for which definite uses cannot be 

determined. One we have called a scarifier for want of a 
better name (plate 10B). T h e implement consists of a 
projectile point lashed between two slender sticks with 
pieces of cotton and yucca fibre cords. T h e point is set at 
an angle of about 50 degrees from the plane of the sticks. 
It is not a particularly stout tool and would not stand 
much pressure, but the most likely use would seem as a 
gouge or scarifier. 

T h e second tool is even more puzzling. At the end of a 
long, slender grass or reed stem a tiny chip of chert was 
fastened with a strip of sinew. T h e stem is straight and no 
more than 1.5 mm. in diameter and about 20 cm. long. 
Th i s chip is 4 mm. long and 1 mm. wide at the base. Th i s 
tool is qui te fragile; the slight handl ing it has received 
since it was found has loosened the point. 
Slab in the Shape of an Arrowpoint 

Plate 14 shows a picture of a slab of rock which I wish 
to present as the largest arrowpoint ever found in the 
Southwest. Every now and then we find, in a prehistoric 
ruin, an object with no ostensible use yet which must have 
been carried to the site by some Indian. For example, a 

few years ago at Mummy Cave, I found a large stone 
which has a fairly strong resemblance to a flying bird; the 
Indian who carried the stone up to the cliffdwelling had 
pecked out a pair of eyes to make the resemblance to a 
bird more striking. In this case, I believe some Indian saw 
the slab of rock and noted its resemblance, in outline, to 
a stemmed projectile point and carried it home. This 
must have entailed a little effort, especially if it was found 
at the foot of the hill, for the stone weighs in the neigh
borhood of 25 pounds. At any rate, we found it lying on 
the floor of Room 17. No work had been done on the slab 
to enhance the resemblance. 

BURIALS 

T w o burials have been found in the Upper Ruin , both 
in Room 2. T h e first was found by chance in the spring of 
1935, the desiccated body of a female child, about 10 to 
12 years old. T h e body had been laid at length in the 
midden along the nor th wall of the room with the head 
to the west. It had been wrapped first in a cotton blanket 
and then in a large mat. T h e body seems to be that of an 
abnormal individual, for a l though the size and denti t ion 
indicate a child, the large bones of the skull are com
pletely fused. 

During the excavations described by this report the 
other burial was found. It also lay near the top of the 
midden and was oriented roughtly nor th and south with 
head toward the south. T h e body, that of an old woman 
(plate 5) , was supine and, as with the first burial , much 

desiccated flesh was attached to the bones. This individual 
had been wrapped with three cotton blankets and then in 
a large mat. Dur ing her life this lady had suffered a 
fracture of the right tibia. T h e bone slipped and then knit 
so that a large lump formed on the shin. No offerings 
were found with either burial. A detailed description of 
the second burial is attached below. 

Some infant burials have been found beneath floors of 
rooms in the Lower Ruin but none in the Upper Ruin 
except a possible burial in Room 9, where a hole through 
the floor at the west side of the room contained a few 
britt le fragments of cloth bu t no bones. T h e infant burials 
in the Lower Ru in were wrapped in cloth. 

T H I N G S W E DID N O T FIND I N THE UPPER R U I N 

T w o noteworthy absences from the list of things found 
at the Upper R u i n should be discussed. We found no 
evidence of either a ceremonial room or of a loom. T h e 
absences call for some speculation, but I am afraid no 
answers can be given at this time. 

First, the missing ceremonial chamber is serious, for no 
good-sized puebloan village—other than, apparently, many 
Sinagua sites — should be wi thout one. Even though the 
Mogollon, or Western Pueblo, ceremonial room has no 
distinctive shape it can generally be recognized by the 
presence of an altar, or an arrangement of ventilator, de
flector and firepit, and perhaps the occurrence of such 
objects as effigies and pahos—things which are usually 
classified as "ceremonial." It is true that only seven rooms 
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in the Upper Ru in were completely excavated, but we did 
extensive trenching around the walls of most of the other 
rooms and not one yielded evidence that it's use was not 
entirely secular. 

Whenever my thoughts turn to the problem of a cere
monial room at the Upper Ruin, I end up with a con
sideration of the peculiar second story construction of 
Room 5. T h e floor of that room had a raised corner; a 
section about 11/2 feet square and a foot high, buil t as an 
integral part of the room at the time of construction. A 
corner altar? Perhaps. It is possible that the second story 
of Room 5 was used in the ceremonial life of the T o n t o 
cliffdwellers, bu t I do not know. No evidence was revealed 
by the little trenching done in Room 5 as to the purpose 
of the raised portion of the second-story floor. It may be 
that some evidence of its use remains in the room fill. 

I t is also possible that evidence of a ceremonial room 
still lies buried under the fill of one of the unexcavated 
rooms of the ruin. Th i s does not seem likely, however. 
Each of the three largest rooms in the building, 13, 17, 
and 19, was trenched; each yielded quantit ies of culinary 
vessels and nothing to indicate more than secular use. In 
the Lower Ruin at Ton to , likewise, no recognizable cere
monial room is present. 

T h e absence of any sign of a loom (although we did 
find a few probable loom tools) is puzzling but, since 
Haury found no looms or loom anchors in the ruins of 
the Sierra Ancha we must suppose that in quite warm 
country, such as this, pueblo looms were erected in the 
open. It could be argued that, because we found so few 
spinning or weaving tools, the Salado did little weaving 
and obtained most of their cloth by trade. However, 
throughout the ruin we found large quanti t ies of cotton 
in all stages of production; we found cotton bolls, wads of 
cleaned and uncleaned cotton, and cords and string in a 
great variety of colors, diameters and plies in addit ion to 
the finished cotton cloth. The re should be no double that 
the Salado not only raised a considerable quanti ty of 
cotton but spun and wove the fibre. T o judge by the 
amount of cotton and cotton products found in the ruin 
there should have been several looms at the site — and 
some must have worked two shifts. 

SUMMARY A N D SPECULATIONS 

Thi s report so far has been devoted to a description of 
specific things actually found in the Upper Ruin, and the 
time and place have now been reached at which these 
things must be placed in some sort of archaeological 
pigeonhole. Th i s will not be easy to do, for the Salado 
are a poorly known group, in spite of being the originators 
of one of the truly distinctive Southwestern pottery types. 
In fact, if one is asked the question " W h o were the Salado 
Indians?" the answer can only be "They were Puebloan 
Indians who made Salado polychrome pottery." 

Since it is mainly their pottery which sets the Salado 
apart, I shall j u m p quickly into a discussion of the pot-
etry as I see it; then, with other pieces of evidence, at tempt 
to build a case for the Salado as an entity. 

Salado Pottery 
The Polychromes 

T h e Salado polychromes were first described by Bande-
lier (Final Report : 1893; 457) who noticed sherds of the 
type in both the Gila Valley and the T o n t o Basin and, 
later, on the desert sites of southern Arizona — such as 
Casa Grande. Bandelier called attention to the two types 
of painted pottery on the desert (red-on-buff and poly
chrome) and suggested they were probably phenomena of 
completely different ceramic traditions. Later, others (Few-
kes 1912: 137-138; Kidder 1924: 105 et seq; Schmidt 1928: 
passim; Gladwin 1928; Hawley 1929) mentioned the dif
ference between the two pottery types. Gladwin's work at 
Casa Grande National Monument and vicinity in 1927 
(Gladwin 1928) proved that the polychrome ware was of 
late occurrence in the desert and he also described differ
ences in the application of designs, but at that time he 
was primarily interested in Hohokam pottery and did not 
carry the investigations of polychromes any farther. 

In 1930 Gladwin published the first of his "Southwest
ern Pottery Types" papers; this dealt with the Salado 
wares and was based on surveys on the Upper Salt and 
Gila Rivers. In that report he divided the polychrome 
ware of the Salado into three types: Pinto, Gila and 
Ton to , and indicated their development was in that order. 
Colton and Hargrave, in 1937, published dates for the 
types. T h e dates were based on evidence from a few 
Salado sites which had been cross-dated with sites on the 
plateau, augmented by a few tree-ring dates available from 
the Salado area, and were admittedly tentative and not 
too reliable. T h e dates given by Colton and Hargrave 
were: 

Pinto Polychrome - - 1150-1250 
Gila Polychrome - - about 1300 
T o n t o Polychrome - about 1400 

T h a t is still the status of the Salado polychromes in the 
literature of Southwestern archeology, except that Smiley 
(1952: 62 and 65) has obtained evidence of Gila Poly

chrome being made as early as about 1250 at Point of 
Pines, and Di Peso has found the same type in very late 
prehistoric or early historic horizons on the San Pedro and 
Santa Cruz (Di Peso 1953: 262 and 1956: 334). It is prob
able, though it has not been demonstrated by excavation, 
that Pinto Polychrome is the oldest of the three types; bu t 
I cannot understand why the notion persists that T o n t o 
followed and supplanted Gila Polychrome, or why these 
two are even considered separate types. 

No Salado site has yielded stratigraphic evidence to 
show an orderly progression of the three types, nor is there 
any difference between the Gila and T o n t o varieties of the 
polychrome — except that in the latter sub-type red was 
applied to the vessel as a part of the painted design, while 
normally Gila Polychrome consists of black-on-white bowls 
with red-slipped exteriors and no exterior decoration. 
Gila Polychrome is found chiefly as bowls and T o n t o Poly
chrome as jars. T h e two are found together at every 14th 
century Salado site with which I am familiar; usually the 
Gila is a little more common than T o n t o — which simply 
means that the Salado made more polychrome bowls than 
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polychrome jars. At the Upper Ruin the two were of equal 
importance. It may be argued that the cliffdwelling was 
occupied during the period of change from one style to 
another, but I do not believe this the proper interpreta
tion. In a general survey of middens in the lower Salt 
River valley, Schroeder (1940) found Gila and Tonto 
polychromes of equal importance in each of the sites at 
which Salado polychromes were found. 

I propose that "Tonto Polychrome" be stricken from 
the rolls of Southwestern pottery types, and the later 
Salado polychrome pottery be known as Gila Polychrome. 
I suggest retaining the term "Gila" because I feel that it 
will eventually be shown that the upper Gila Valley, or 
the mountainous district which borders the northern side 
of the basin, was the area in which this pottery was de
veloped. Excavations by the University of Arizona at Point 
of Pines may very well produce clues concerning early 
development of Gila Polychrome. However, it is also pos
sible that Gila Polychrome manufacture was concentrated 
in a triangle which extended from the mouth of the San 
Carlos River to Tonto Basin to the mouth of Arivaipa 
Creek. This is based on the proportions of Gila Poly
chrome sherds in survey collections at the Laboratory of 
Anthropology (Museum of New Mexico), Santa Fe. 

The difference between the two types, as they have long 
been accepted, is purely one of application of design. I 
wish to re-phrase some of what I have already written to 
emphasize similarity of the two "types." To produce a 
"Gila Polychrome" bowl a potter coated the inner surface 
of a red ware vessel with a heavy, white, non-ferrous clay 
slip. On the slip she painted a design with black paint. 
The exterior of the bowl was polished, or burnished, until 
a good gloss was achieved. Rarely, the potter added a few 
simple designs in a thin red paint to the interior of the 
vessel — these latter specimens would be termed "Tonto" 
with the nomenclature used at present. To create a 
"Tonto Polychrome" jar the potter applied the white slip 
on the exterior surface of the vessel from a line just below 
the rim of the jar to about the shoulder. Many of the 
same decorative elements were used for decorating bowls 
and jars but, in order to fit the basic design elements onto 
the convex and cylindrical surfaces of the jars, the potter 
divided the slipped surface into two, or occasionally three, 
panels by painting broad stripes with red paint around 
the white zone of the vessel. It is the presence of the red 
paint over the white slip which is the only criterion of 
"Tonto" polychrome. Again, rarely, the potter did not 
paint her designs in bands on a jar, and, without the red 
stripes, she painted a "Gila Polychrome" jar. 

It is still impossible to give definite dates for the Salado 
polychromes. The Pinto Polychrome style was first made, 
apparently, about 1150, and a few pieces were probably 
being made as late as 1400. The style was most popular 
during the period 1200-1250. 

The status of Pinto Polychrome is a rather peculiar one 
in that we do not know its point of origin. Its earliest 
recognized appearance is in the Petrified Forest district 
where it appears, evidently as trade ware, with Roosevelt 
Black-on-white and, occasionally, Gila Polychrome (Mera 

1934). It is my feeling, for what it is worth, that the Pinto 
Polychrome style was originated in the region of the head
waters of the Little Golorado and Salt Rivers, and that it 
came about as a part of the Cibola-Salado development. 
(Reed 1950) which gave us Show Low Black-on-red, Win-
gate Black-on-red and the later polychromes of that dis
trict. If that is true, then, in a sense, Pinto Polychrome 
should not be considered a Salado type except that it was 
the parent, and companion, of Gila Polychrome and per
sisted in the Salado country long after it had fallen from 
favor on the plateau. 

Far to the south of the Petrified Forest, on the moun
tainous northern fringe of the Gila Valley and in the 
valley itself, was a group of Indians whose culture was 
"Mogollon" and who were taking part in the great cul
tural developments which had been sweeping the Mogol
lon country, and who added a number of puebloan traits 
to their customs. It was here, apparently, that Pinto Poly
chrome was received, and changed, by ceramic craftsmen 
to create the pottery style we know as Gila Polychrome 
(including "Tonto" polychrome jars) of the period from 
perhaps 1250 to after 1400. 

So much for the Salado Polychromes for the present. 
Roosevelt Black-on-White 

In an early draft of this section, I argued against the use 
of the name Roosevelt Black-on-white for this variant of 
Tularosa Black-on-white. I am still not convinced that 
Roosevelt Black-on-white is a valid pottery type; most 
sherds of the type could easily be classified as Tularosa 
Black-on-white. The type was first described from sites in 
the Tonto Basin (Gladwin 1931: 47) and was, and gen
erally is, considered a Salado type. Roosevelt Black-on-
white, though, had a distribution and history almost iden
tical with that of Pinto Polychrome. It should be consid
ered, I believe, as a western variant of Tularosa Black-on-
white, from which it often cannot be distinguished — ex
cept by the district in which a particular specimen is 
found. The differences between the two types are rather 
superficial, and are found in features of decoration rather 
than in the structure of the vessels: e.g., the unpainted 
area on jar bottoms is always circular, never polygonal. 
The only structural difference is that whereas on Tularosa 
Black-on-white pitchers the handles often bear small 
modeled animal effigies, Roosevelt Black-on-white rarely 
sports these figures. 

Another point of similarity to Pinto Polychrome is that 
though Roosevelt Black-on-white had a long life it never 
became very popular. It was developed possibly as early 
as A.D. 1150 and persisted through the 14th century, and 
is found from the Little Colorado almost to the Mexican 
border, and from where men start to call it Roosevelt 
Black-on-white rather than Tularosa Black-on-white to the 
Verde River—yet in all that time and space I believe there 
is no known site at which this was the most common 
painted pottery type. Probably over most of its range, 
Roosevelt Black-on-white should be considered as a trade 
item—yet, where, then, was it manufactured? 
Salado Red 

The name Salado Red might be thought to imply that 
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this pottery type was the product of Salado craftsmen, and 
that all other users of the rather good-looking corrugated 
ware obtained the vessels from the Salado people. This 
certainly was not the case. Salado Red is found in quantity 
all along the Mogollon Rim country and into the Upper 
Gila drainage of western New Mexico, as well as in the 
Gila Valley and Tonto Basin. 

In the Tonto Basin the interiors of Salado Red bowls 
were sometimes smudged, and the smudged specimens 
were occasionally polished. As one goes east, the smudged 
and polished interiors of Salado Red bowls become more 
and more common—and, concurrently, the corrugations on 
the bowl exteriors tend to be more completely obliterated. 
Salado Red becomes more and more like the exceptionally 
well made "Tularosa fillet rim" (or Reserve Plain) of the 
Mogollon Mountains and, I believe, one of these types is 
actually a variant of the other. Which is which I do not 
know, but I suspect that the fillet rim treatment is a 
refinement of and a local variety of the more generally 
distributed Salado Red and its variants. The latter type 
almost certainly had a much longer life span. 
Tonto Red 

This is the last of the pottery types which I feel need be 
discussed in connection with the excavations at the Upper 
Ruin. Tonto Red, and it should be Brown rather than 
Red, was the common utility type at the Ruin, as it was 
throughout Tonto Basin. 

Tonto Red is one with a host of named and unnamed 
varieties of a generalized redware, which were used from 
the Sierra Madre Occidental to Coahuila, and from cen
tral Arizona to an unknown (so far as I know) distance 
into Mexico. It was made out of enough different materials 
and by craftsmen of varying skills so that a number of 
names have been applied to it. It is the basic pottery of 
the entire region, and because it is typical of the region 
and is of wide distribution and considerable age, Tonto 
Red probably should have been discussed first. But it is 
not as attractive as the other types. 

Because the Tonto Red pottery was finished with a 
paddle and anvil technique, whereas Pinto and Gila 
Polychromes and Roosevelt Black-on-white vessels were 
smoothed by scraping, there are presently some who argue 
that these two methods of finishing surfaces of pottery 
vessels are incompatible and must have been practiced by 
two different peoples, and that perhaps we should assume 
that one cultural group could not have manufactured 
pottery by two different methods. Schroeder, for example, 
has written (1952, 1953) that two different groups of In
dians, Hohokam and Sinagua, were responsible for most 
of what has been labeled Salado since 1930. I have no 
great desire to jump into a loud argument, for I feel 
that we are all arguing on insufficient evidence, and much 
more excavation in Salado sites will be necessary before 
we can with assurance assign the Salado a place as a 
demonstrable prehistoric group or damn them as a com
munity which never existed. This cannot be done solely 
on the basis of how they finished the surfaces of the pottery 
vessels which were to be used for cooking or storage. 

Tonto Red, a thick and rather coarsely made pottery, 

was the standard, old-time, pottery ware of the Indians 
who developed into what we call Salado, as were its 
counterparts the old wares of all the other Mogollon 
groups; this newfangled polychrome stuff was icing on 
the cake. 

Artifacts Other Than Pottery 
Unfortunately no other artifact, or group of artifacts, 

found at the Upper Ruin gives a clue to the cultural 
affinities of the Salado. All, with a single exception, are to 
be duplicated at other sites in the highlands of Arizona 
and New Mexico. The coarse-coiled basket has been found 
in prehistoric sites throughout the Southwest and in the 
Ozarks and in Chihuahua and Coahuila, and is in use 
today by the Pima and Papago for storage. Similarly, the 
doubled selvage for plaited matting and winnowing trays 
is of wide prehistoric distribution and is still in favor with 
basket-makers of northern Mexico and the Pima and 
Papago. 

The mescal knives from Tonto are of a type to be found 
everywhere that agaves were used as food, and the wealth 
of textiles is only an indication of what weavers were pro
ducing in northern Mexico and probably over much of 
the southern portion of the Southwest. 

The exception to this conformity is in the clubs found 
in Room 14. These are not the throwing sticks commonly 
found in Southwestern sites and still occasionally used by 
the Pueblos, nor are they the "potato-masher" clubs of 
the Pima and Yuma. They are more like the modern 
policeman's billy than anything else. Judd found a some
what similar club in Grand Gulch, Utah (Judd 1952). 
The Grand Gulch specimen is a little longer than those 
from Tonto and has an incised design at the grip, but 
otherwise is quite similar to the remaining Tonto club. 

CONCLUSION: 

These final paragraphs are based partly on the few 
published reports on excavations in Salado sites and partly 
on my own interpretation of surface indications in sites 
in southeastern Arizona. Some of what follows is probably 
incorrect; I hope that some of it proves out. 

At the period 1150-1200 A.D., there lived a group of 
"Mogollon" Indians in the Gila Valley, from about the 
location of the Coolidge Dam to the New Mexico line. At 
this time, masonry was introduced to the area as a method 
of building homes, and two types of pottery (those we 
know as Roosevelt Black-on-white and Pinto Polychrome) 
were introduced among these people. These pottery types 
were accepted at about the same time that a portion of 
this population moved into a large unoccupied valley—the 
Tonto Basin—and the smaller mountain valleys south of 
the Basin. Soon after this expansion, Gila Polychrome was 
evolved from Pinto Polychrome and became the Salado 
trademark. 

In spite of arguments against such a movement (see 
again, Schroeder 1952 and 1953) I believe there actually 
were Salado colonies in the Hohokam country during the 
14th century, but I do not pretend to know why such 

29 



colonies should appear on the desert—unless they presaged 
or resulted from the break-up of the settlements in the 
Gila Valley and T o n t o Basin. Salado colonies almost cer
tainly were located at Adamsville, Casa Grande, Snake-
town, Los Muertos, and probably at Gasa Blanca and 
other sites in the desert. 

After 1400 the T o n t o Basin, and probably all or most 
of the Gila Valley, were abandoned by the Salado; but 
Gila Polychrome became a widespread and standard, even 
if not too common pottery type in the area of the present 
international boundary in the states of Arizona, New 
Mexico, Sonora and Chihuahua. In this district the Gila 
Polychrome style persisted for some time, possibly into 
historic times ( Di Peso 1953: 262) but always as a minor
ity type. 

Gila Polychrome occurs sporadically, and as a com
panion-ware to such pottery types as Ramos and El Paso 
Polychromes, as far east as the Tularosa Basin in south-
central New Mexico. It also appeared in post-1400 horizons 
in Zuni towns, but apparently disappeared in the Zuni 
area by 1450. 

I suspect that by 1400 the Salado group as a recognizable 
entity was rapidly being broken up and absorbed by other 
peoples, but that the pottery type, Gila Polychrome, per
sisted for many years. T h e type changed somewhat as time 
went by, or as the distance from the Gila Valley increased. 
There are slight, almost indefinable differences between 

the Gila Polychromes of the Tularosa Basin and the Sul
phur Springs Valley and those of the 14th century T o n t o 
Basin. 

In the matter of the persistence of a pottery style after 
the group which created the style had ceased to exist, there 
may have been such factors as personal or family owner
ship of design—factors which are not in archeological evi
dence but of which we get hints in modern Pueblo life. 
Mr. Kenneth Chapman of the Museum of New Mexico 
tells of an incident which occurred sometime during the 
1920's. At that time he was told by the director of that 
museum that a woman of Zia Pueblo was making pottery 
on which she was paint ing Acoma designs and that he 
(Chapman) should go to Zia and stop that bad practice. 

Chapman found the woman and told her that she was 
committ ing a grave anthropological sin and the lady was 
apologetic and also upset, for it seems that she had done a 
service for her sister-in-law, an Acoma woman, who, as an 
expression of grati tude, had given her permission to paint 
this very fine design on her pottery, the design being the 
Acoma woman's inherited property. 

T h e Zia lady quit put t ing the Acoma designs on her 
Zia pots, and students of Southwestern ceramics were 
saved a few headaches; but one cannot help but wonder 
whether such personal or family ownership of design was 
responsible for the distribution and persistence of some 
pottery types, such as Roosevelt Black-on-white and Gila 
Polychrome. 

A P P E N D I X : A SKELETON FROM ROOM 2, 

UPPER RUIN, T O N T O N A T I O N A L M O N U M E N T 

Erik K. Reed 
National Park Service 
Santa Fe, New Mexico 

August 24, 1951 
(Revised December 9, 1955) 

T h e deceased, designated Burial 2, was found wrapped 
in textiles and plaited matting, buried extended at full 
length, in refuse in a previously abandoned room, in the 
course of excavation for stabilization purposes in 1940 by 
Charlie R. Steen of the National Park Service, and is the 
only adul t burial so far found in the Upper T o n t o ruin. 
Burial 1 is a quite young female recovered by Dale S. 
King and Steen in 1935 from the same room and kept on 
exhibit in the national monument museum. Otherwise 
only a few infant burials have been found here. 

In the Lower (main) T o n t o ruin, no finds of human 
skeletal material in the stabilization project in 1937 are 
reported; two sub-floor infant burials were recovered in 
1950. At the Lower Ruin Annex, a smaller cliftdwelling a 
hundred yards down the cliff from the main ruin, a very 
poorly-preserved adult burial was found in the terrace in 
the spring of 1950. 

General. An adult female, elderly; virtually complete, 
in excellent condition, with considerable remnants of skin, 

flesh, and hair attached (scalp hair—cut quite s h o r t -
coarse, apparently straight, dark brown) . Cause of death 
unknown. 

Skull. Vertical occipital cranial deformation, moderately 
pronounced, with a slight asymmetry to the right and 
related distortion of the occiput. 

T h e skull is brachycranial and high-vaulted (both acro-
cephalic, in relation to breadth, and hypsicephalic in 
relation to length) , due to or at least increased by the 
artificial deformation. 

Obliteration of sutures well advanced, the coronal and 
sagittal almost completely, the lambdoidal well under 
way and the temporal begun. Pterion in H arrangement. 
Lambdoidal suture not very complex, no Wormian bones. 

No post-coronal depression, no sagittal elevation. Oc
cipital torus rather slight, no inion projection; temporal 
crests undeveloped. No development of supramastoid crests. 

An exceptionally, in fact strikingly, large and conspicu
ous retromastoid foramen on the right side of the occiput 
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(the left one normal or even subnormal in size). Mastoid 
processes and styloids quite small. Foramen magnum 
rather large. Base of the skull distorted and shortened by 
the occipital deformation; the foramen magnum directed 
somewhat forward, the occipital condyles appear exces
sively prominent, bowed outward. 

Parietal bosses well-developed, especially the left; nor
mal undeformed skull shape would evidently have been 
pentagonal. Well-developed frontal, not very full. Supra
orbital ridges and glabellar prominence slightly developed; 
moderately strong for a Southwestern female. A shallow 
curving line impressed on the left of the frontal like a cut. 

Face rather small and short. Large squarish orbits, 
megaseme and hypsiconch; nearly horizontal. Malars small 
with only moderate lateral and slight forward projection; 
unusually narrow bizygomatic diameter (leptoprosopic 
and high mesene) , but still phenozygous. Suborbital fossae 
and foramina notably large. 

Nasalia prominent, well arched; no nasion depression, 
no nasal overgrowth. Platyrrhine nasal index. Nasal spine 
well-developed, protruding; nasal sills quite sharp. Marked 
alveolar prognathism. 

Mandible small and light, chin moderate and of median 
type, no gonial flare. Genial tubercle rather overdeveloped. 
Torus palatinus, on anterior portion only of midline of 
palate. Palate (and mandible) parabolic. 

Teeth very bady worn, many lost—all of lower molars 
and both first lower pre-molars (long gone and grown 
over); upper molars except second or third left and both 
first pre-molars. Incisors, canines, and second pre-molars, 
upper and lower and upper left third (?) molar, present at 
death (or shortly before in the case of upper left second 
pre-molar) , very much worn down. The molar with a very 
large abscess, and misdirected backward. Scarcely room for 
third molars in upper jaw. Edge-to-edge bite, evidently. 
Not possible to determine whether the very badly worn 
incisors were shovel-shaped or not. 

Arms and Shoulder Girdle. Humeri small and light, not 
thick, but very muscular and twisted. No septal aperture 
of olecranon fossa. Considerable remnants of dried flesh 
and skin adhering to right humerus. Ulnae and radii fairly 
muscular. Right hand complete or virtually so; fingers 
except thumb and two carpals still articulated, held to
gether by remnants of soft parts. Two metacarpals, four 
phalanges, and two carpals of left hand. 

Skin remaining on scapulae and clavicles, the rights 
still attached together. Acromion processes of moderate 
size; tips of coracoid processes broken off (and upper por
tion of right blade; practically the only post-mortem dam
age or loss). Articular fossae extensively lipped with 
advancing age, but blades not crumpled. Vertebral borders 
of scapulae convex. No arthritis or other pathology noted 
on arms, hands, shoulder girdle. 

Torso. Ribs, sternum, and vertebrae, complete and un
damaged, retaining dried remnants of fleshy parts; ribs are 
in groups or pairs held together; one continuous segment 
of the spinal column includes three cervicals and four 
thoracic vertebrae, plus the left first rib. The next two 
cervicals are paired, the axis and atlas separate; the facets 

of the atlas are deep, corresponding to the bent-up oc
cipital condyles. Eight other thoracics separate; top two 
lumbar vertebrae paired (held together by remnants of 
tendons and cartilage) ; other three lumbars separate. 
Manubrium separate; rather small. No arthritis or other 
pathology noted in spinal column except small exostoses, 
presumably arthritic, on fifth lumbar vertebra. 

Pelvis. Sacrum fairly wide, moderately curved. Coccyx 
attached (by dried flesh; not fused) . Sacrum relatively 
wide, but index lower than Pecos average for males as 
well as that for females—the Pecos female means are: 
height 100.8, width 114.34, index 114.3. 

Innominates unquestionably female: low small ilia, 
diverging ischia with wide subpubic angle, broad sacro-
sciatic notch. Age-changes of pubic symphysis well ad
vanced. No pathology observetl, except possible arthritis 
on the top margin of the sacrum. 

Legs and Feet. Femora separate, with remnants of soft 
parts. Each lower leg and foot in one piece, tibia, fibula, 
tarsals, metatarsals, and phalanges, all held together by 
ligaments and skin. Patellae each in a piece of skin. 

Femora slightly bowed and strongly pilastered, with 
small third trochanters. 

Tibiae slender, straight (no retroversion of heads) , 
muscular. Measurement of length not possible, left tibia 
estimated at around 333 mm. A healed fracture of the 
right tibia; not well set, considerable displacement. No 
other pathology noted. Left foot narrow and well arched; 
the right flattened somewhat. 

Stature by Pearson formula using the femur alone, 
145.96 cm.-4' 9"; by the Telkka formula 149.24 cm.-
4' 9%". The Pearson formulae involving other bones yield 
similar results; and a stature of approximately 4' 9" ap
pears probable. This is below the average of living Pueblo 
Indian women (about 5 feet) and below the female stature 
means calculated for Southwestern skeletal series (gen
erally either 4' 11" or 5 feet), but within the normal 
ranges. 

Summary. A normal Puebloan of Southwest Plateau 
racial type, female, of advanced age at death; about 4' 9" 
tall (about 2 inches below average, within normal range). 
The skull is close in a number of respects, including sev
eral of the facial measurements not affected by artificial 
cranial deformation, to the Swarts Ruin female means (a 
series of one to five measurable female skulls, all de
formed, from a classic Mimbres pueblo of southwestern 
New Mexico) . 

Vertical occipital deformation (—the back of the head 
flattened in infancy by a hard cradleboard) ; the skull 
consequently hyperbrachycephalic and quite high-vaulted 
(the height indices perceptibly exceed Pecos averages). 

The face is rather small and actually short, but the 
indices place it in the narrow-faced category, owing to the 
exceptionally narrow bizygomatic width. Malars (cheek
bones) are not very prominent; the brow ridges are rather 
well developed for a Southwestern Indian female. High-
bridged relatively wide nose, somewhat projecting jaws. 

Teeth very badly worn, all molars except one lost be
fore death. Minor features of interest on the skull include 
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an exceptionally large retromastoid foramen behind the 
right mastoid, and a bony ridge on the palate (an anomaly 
which occurs fairly often in American Indian material) . 

Arm and leg bones rather muscular, especially the upper 

arm (generally the case with Pueblo females; corn-grind
ing on the metate, and other housework) . Possibly a little 
arthritis in the lower back. Right leg broken and healed, 
not straight. 

TABLE IV-COMPARATIVE TABULATION OF MEASUREMENTS AND INDICES 

Tonto # 2 

157 

142 

Pecos 

163.65 (undef.) 
159.66 (deformed) 
138.04 (undef.) 
141.35 (deformed) 

90.4 84.3 (undef.) 
88.9 (deformed) 

Allantown 

163 (def. only, 161; 
1 undef., 176) 

141 (def. only, 142; 
1 undef., 136) 

87.7 (ranges 77.3-
93.8) 

141 133.9 (undef.) 133 (def. only 134) 
135.2 (deformed) (1 undef. 122) 

89.8 82 (undef.) 
85.14 (deformed) 

Mean ht. index 87.3 
(Range 78.2-92.9) 

99.3 

89 
. . . 122 

. . . I l l 

66.5 

90.9 
. . . 54.5 

45 
24 

5.3.3 
35 

38 
92.0 

. . . 96 

. . . 92 
95.7 

97.7 (undef.) 
95.3 (deformed) 
92.4 

129.9 

113.31 
69.04 

86.9 
53.0 

48.2 

25.3 
52.6 

34.2 

38.5 
89.87 

97.3 
95 

97.5 

89 
128 
114 

69 

89-1 
53.3 
48 
24 

50.3 

33 
36 

90.3 
94 

92 

98 

Swarts 

157.4 

136 

86.5 

134.8 

85.7 

99.2 

92 

128 

110 

66.25 

85.3 
51.6 

47.7 
25.0 
53.2 

33.50 

37.75 

87.99 
97.20 

97.75 
101.34 

TABLE V-ADDITIONAL DIMENSIONS AND INDICES, TONTO # 2 

mm. 
Max. height vault from basion 146 
Interorbital width 22 
Diameters of foramen magnum 33 and 27 
Symphysial height of mandible 37.5 
Length of mandible 105 
Breadth, mandible I l l 
Mandibular index 94.6 
Exterior palatal length 54 
(Breadth, now 52 mm., was prob. about 60 mm. before loss of 
teeth) 

R. L. 
Diameter head of humerus 37 37 
Maximum length of humerus . . . . 279 276 
Maximum length of ulna 240 (not taken) 
Maximum length of radius 226 (not taken) 
Diameter head femur 40.5 39.5 
Physiological (bicondylar) 

length, femur 376 373 
Tibia (not measureable) 
Length of sacrum 116 
Maximum width, sacrum 124 
Sacral index 106.9 
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Foreword 

The Lower Ruin and Annex were excavated from March 25, 1950 to April 
15, 1950. Excavation was done as a National Park Service project authorized by 
the Director. The project was chosen because of constant and increased use of 
the area and the need for obtaining information on the ruin before the informa
tion was destroyed or damaged through visitor use. 

Labor consisted of a crew of four: A. J. Cosner, Joe McCarty, Jim Constable 
and Ed Geiger. Success of the excavation is mainly due to the high interest and 
careful digging of these people. My wife, Marian, also helped in many ways. 

Thanks are also due to the specialists who identified the various materials 
coming from the excavation: Volney H. Jones and Vorsila L. Bohrer, Ethno-
botanical Laboratory, University of Michigan, Ann Arbor, Michigan; Dr. Paul 
C. Mangelsdorf and W. C. Galinat, Botanical Museum, Harvard University, 
Cambridge, Massachusetts; Fred Gibson, Boyce-Thompson Southwest Arboretum, 
Superior, Arizona; Drs. Henry W. Setzer, Doris Cochran and L. P. Schultz, 
United States National Museum, Washington, D. C ; Dr. Leo G. Hertlein, Cali
fornia Academy of Sciences, San Francisco, California; Robert J. Drake, Museum 
of Anthropology, Berkeley, California; Terah L. Smiley, Laboratory of Tree-Ring 
Research, University of Arizona, Tucson, Arizona; Dr. Harold S. Colton, Museum 
of Northern Arizona, Flagstaff, Arizona. 

A great many others were of help either materially or gave their moral sup
port to such an extent that the author feels indebted: Louis R. Jurwitz, United 
States Weather Bureau, Phoenix, Arizona; Dr. Emil Haury, University of Ari
zona, Tucson, Arizona; the United States National Park Service and especially 
these members of that organization: Charles C. Sharp, John O. Cook, Dale S. 
King, Charlie R. Steen, Erik K. Reed and Julian H. Conn. 

Line drawings are by Arthur H. White, Chaco Canyon National Monument, 
New Mexico. 

Lloyd M. Pierson 
Montezuma Castle National Monument 
Camp Verde, Arizona 
November 9, 1952 
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A—Lower Ruin in 1910 taken by Walter Lubken, Reclamation Service photographer. Photograph donated by H. B. Clark 

B - T h e Lower Ruin in 1950 

PLATE 1—Lower Ruin, Tonto National Monument 
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The Lower Ruin and Annex 

THE RUINS 

The Lower Ruin at the time of excavation (plate 1A) 
had been the center of attraction at Tonto National 
Monument for more than 40 years (plate IB), and had 
been visited by thousands of people. Previously it had 
suffered greatly at the hands of "pothunters" and a great 
deal of material had undoubtedly been removed. The 
stratigraphy was confused. Duften (Duffen 1937) had 
cleaned out most of the rooms to floor level and stabilized 
many of the walls. Room 16 somehow had been left un
touched through the years, and became a major portion 
of the Lower Ruin excavations. 

The Lower Ruin Annex was much better off from an 
archeological standpoint, as it had been comparatively un
disturbed. In fact, little mention has been made of it in 
reports of the area. 

The numbering sequence for rooms as started by Stoner 
(1936) was expanded to include the rooms in the Annex. 
Rooms 1 through 19 are in the Lower Ruin and 20 through 
31 are in the Annex. The name "Annex" was applied to 
these latter rooms not because they were connected to the 
Lower Ruin in a physical sense but because it was felt that 
the builders were probably quite closely related to those 
of the Lower Ruin, if not actually the overflow of its 
population. 

Excavation Methods 
In the Lower Ruin Room 16 (figure 1) was the only 

one with above-floor fill, and this material was tested, 
without luck, for possible stratigraphy. Fill was then re
moved by troweling and shoveling, placed in a wheel
barrow, and taken to the front of the cave and passed 
through a fine screen. Most of the other rooms in the 
Lower Ruin were trenched below floor level and then re
filled. Room 15, because of its excellent floor and its value 
as an exhibit, was not trenched. 

The Lower Ruin had been mapped at a previous date, 
by J. H. Tovrea. This map, with 2-foot contour intervals, 
was used as the basis for the plan in figure 1. 

The Annex was first cleared of all growth and rock. In 
most cases there was very little above-floor fill and this 
was removed by troweling. The few rooms with deep fill 
were excavated to near floor level by shoveling and then 
the floors cleared by troweling. All floors built on fill were 
trenched and the trenches refilled after examination. 

The Annex was mapped with alidade and steel tape. 
The base line for the map (figure 2) is formed by two 
brass caps set in the bedrock on the site by a National 
Park Service survey crew. 

Burials encountered were removed by the staff. Photo
graphs of excavation progress, important finds in situ, and 
specimens were taken with a 35 millimeter Bolsey camera. 
The negatives are on file with the National Park Service, 
in Globe, Arizona. Print files are at Tonto National Monu
ment and at Globe. 

Cataloging of specimens was done according to standard 
National Park Service procedure. Specimens and catalog 
cards are at Tonto National Monument, Roosevelt, Arizona. 
General Features 

It should be noted here that where measurements of 
structural features have been omitted, they can usually be 
found in the "Summary of Room Data" (table I). 

Shape and size of the Lower Ruin was limited by the 
natural cave in which it was located (plate 2A). The cave 
is a shallow- overhang 40 feet high at the mouth, 85 feet 
long, and 48 feet deep at the widest point. It contains 16 
ground floor rooms, and in some places a second story is 
present. The floor of the cave slopes steeply downward 
from back to front so that the prehistoric builders were 
forced to fill to make level floors, and the floor of each 
room is at a slightly different level than its neighbor. A 
prominent feature of the cave is a large boulder in the 
front-center (plate 3) . Apparently it was too large for 
the Indians to move so they braced it from below with 
masonry and built the east wall of Room 8 on top of it. 

There are three rooms just outside the cave (Rooms 17, 
18, and 19) which are not included in the map of the 
Lower Ruin, but were evidently part of it. They are 
located just below Room 12 and to the south of the main 
structure, about 12 to 16 feet below floor level of the cave. 

The Annex is located 300 feet north of the Lower Ruin 
on approximately the same elevation. A spur of rock juts 
out between the two so that they cannot be seen from 
each other. The Annex is located under a shallow over
hang with the upper tier of rooms on a natural ledge and 
the lower tier on top of the talus slope below the ledge. 
There are 12 rooms in the Annex, 7 on the ledge and 5 
below it on the talus (plates 4, 5, and 6). None of the 
north-south walls are over 6 feet 6 inches in height. The 
back of the caVe forms the west wall, and the east walls 
have all fallen. 
Masonry 

The masonry of both the Lower Ruin and the Annex 
is of adobe clay and native stone (plate 7). Adobe clay 
was used for both mortar and plaster. The mortar was 
applied profusely and the rocks were set in it with no 
special attempt at fine rockwork, and the whole was com
pletely plastered over with a thick layer of mud. In effect 
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FIGURE 1—Floor plan of Lower Ruin, Tonto National Monument 

40 



FIGURE 2—Floor plan and profile of Lower Ruin Annex 

it almost appears as though the stone was used only to 
take up space so that a little less mud would be needed. 
The stone is unshaped quartzite, which occurs conven
iently and in great quantity on the talus slope below the 
ruin. The adobe is a creamy tan in color and full of small 
stones, which inhibited the making of very smooth plaster. 
This was overcome in some places by "floating." The 
adobe was obtained probably from the talus slope, as 
there are piaces where a fair grade of it can be secured 
with a slight amount of work in removing the larger rocks. 

Walls were laid up in courses 18 to 24 inches high. The 
first course was rounded at the top so that the next course 
would give a better bond. After the first course was dry 
the next was laid, and so on. 

No foundations were used. Walls rested either on bed 
rock or loose fill, and even there reached considerable 
height. The tallest wall still standing in the Lower Ruin 

is 15 feet 7 inches, and rests on loose fill. Standing walls 
of the Annex are all much shorter, the highest being only 
about 6 feet 5 inches. Walls taper slightly from bottom to 
top and average 12 inches thick, with plaster averaging 2 
inches thick. From the number of handprints still visible, 
plastering was done by hand. Interior rooms have their 
plaster smudged from smoke. 

In addition to the lack of wall foundations on soft fill 
the builders also made the mistake of not bonding new 
walls to old. This is ideal for the archeologist wishing to 
determine building sequence, but is a definite structural 
weakness. Such weakness would not have affected the 
building too much while occupied and with ceilings kept 
in good condition, but once the ceilings were gone the 
walls were more apt to fall. 
Openings 

There are 10 doorways still evident in the Lower Ruin. 
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In the Annex there are none, probably because walls which 
would normally contain doorways, if any, have fallen. Of 
the 10 in the Lower Ruin 8 are rectangular and 2 are half 
T-shaped. All at one time had been rectangular but 2 were 
made T-shaped by filling in with blocks of masonry. It is 
also possible that many of the rectangular doorways had 
been made T-shaped in this same way but that the mas
onry blocks were pushed out in later years. Four of these 
10 doorways are sealed. 

Average size of the rectangular doors is 2 feet wide and 
3 feet high. T h e T-shaped doors are usually about the 
same size except that the bottom of the door is only about 
a foot wide. T h e narrow port ion of a T-door extends up 
about 1 foot and then it widens to full width. Bases of 
some of the doors are raised about 10 inches above floor 
level. 

Door lintels were of several types. Three consisted of 
three to four poles 2 to 3 inches in diameter. One was 
made of six saguaro cactus ribs. T h r e e were of rough-
hewn sycamore or juniper planks averaging 3 inches thick, 
7 to 12 inches wide, 4 to 5 feet long and buried 16 to 18 
inches in the walls. One lintel was a slab of stone 114 
inches thick, 1 foot wide and 3 feet 4 inches long. Another 
lintel was hidden by the sealing job so that its material 
could not be determined. 

Access from one story to the other was probably by 
ladder through hatchways. A hatchway in the southeast 
corner of Room 14 was lined with stone to keep the 

adobe floor from breaking off. It measured 3 feet long by 
1 foot 6 inches wide. 

T w o holes, each about 6 inches square, in second story 
walls, point to the front of the cave. One looks down at a 
45 degree angle on the section containing Rooms 17, 18, 
and 19 and could be a loophole. T h e other is in the wall 
between Rooms 7 and 15. 

Floors 

Floors were made of hard-packed adobe clay, in places 
4 to 5 inches thick, and in many rooms was used in con
junction with smooth bedrock to offer a very smooth sur
face. T h e adobe in this case was used to fill rough spots 
in the native rock, and most room floors of the Annex 
were made in this manner. 

Where there was only loose fill to build on the Indians 
seemingly had trouble keeping their floors from wearing 
out. Most of these had been patched and replastered sev
eral times. In patching holes they used old sandals, bits 
of cloth, and hanks of yucca fiber. Quite often old floor 
was covered with trash or yucca fiber before a new clay 
coat was applied. 

Clay floors sloped slightly upward at wall junctions to 
produce rounded angles. Pothunters , ground squirrels, 
and visitors have ruined many floors so that most of those 
remaining are rough and uneven, but the few which are 
fairly complete show a remarkably smooth, almost pol
ished surface. 

PLATE 2—Lower Ruin at left and Lower Ruin Annex at right marked by arrow 
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Roofs 
There is one complete roof in Room 14 (plate 8), one 

partially complete in Room 10, and evidence of several 
others in the Lower Ruin , as well as evidence of second 
story roofs. In the Annex no evidence of roof structure 
was found. Several rooms used the natural cave roof. 

Roofs had been made with one main bearing beam, 
about 7 to 8 inches in diameter, across one center axis of 
the room. T h e middle of the beam rested in the notched 
end of a vertical log buried a foot or so in the floor. T h e 
main beam was either buried in the walls or one end 
rested on a cave ledge with mud plastered around it. 
Small poles of sycamore and juniper , at right angles to 
the main beam, and about 8 to 10 inches apart, ran almost 
the whole width of the room, but in most cases were only 
long enough for one end to rest on the main beam and 
the other in the wall. 

On top of the poles and at right angles to them was a 
layer of saguaro ribs (the skeleton or woody structure of 
the saguaro cactus, Cereus giganteus) . T h e ribs were cov
ered with 4 to 5 inches of adobe clay forming floor for the 
room above. Occasionally a layer of grass or reeds was laid 
over the saguaro ribs to help insure that no mud would 
fall into the room below. 

This made a heavy and very thick roof and one that 
was fairly fireproof. Ceiling thickness was 8 to 12 inches. 
Ceiling height of the rooms from floor to bottom of the 
secondary poles averaged about 6 feet 2 inches. Rooms 
with bedrock ceilings were much lower, some as low as 3 
feet 6 inches. 
Fireplaces 

Most rooms had fireplaces. A firepit was found usually 
either near the center of a room or in one coiner near the 
cliff wall. T h e r e were three types. T h e most common was 
clay-lined (plate 9A) . They were about 12 to 16 inches 
in diameter and 5 to 10 inches deep, made by excavating 
a circular hole in the fill and plastering the sides with a 
layer of adobe. Usually the lip of the pit was raised an 
inch or so above the floor. 

One firepit, similar in size to the clay-lined ones, was 
made of small stone slabs set in adobe. Firepits of the 
thi rd type were in depressions in the bedrock. These were 
simply small natural hollows in which fires had been built. 
Special Features 

In Room 16 is a mortar carved in solid rock of the nat
ural ledge along the nor th wall of the cave. T h e mortar is 
8 inches in diameter and about 1 foot deep. Duften sug
gested this may have been a post hole, but material from 
the fill gives no indication that the room was ever roofed 
(Duffen 1937: 49) . Several other small holes of unknown 

usage were found in the bedrock near the mortar. Room 
16 apparently served as a work area. 

One of the complete doorways, between Rooms 7 and 
15, has a stone projecting from the wall below in such a 
place as to suggest that it was used as a step. 

In Rooms 12 and 23 there are grooves in the bedrock 
as though awls or axes had been sharpened in them. In 
the wall between Room 7 and Room 15 a metate which 
had been broken and used as a building stone was left 

exposed. A mano was used in the building of the masonry 
wall bracing the large boulder in Room 3. 

One natural feature noted dur ing the excavation of 
Room 21 was a 3 to 4 inch band of red stone in the bed
rock at the back. T h e band appears to have been worked, 
and possibly served as a source of red pigment. 

Adjacent to the red stone is a small cave dug into the 
bedrock. It follows a fault line, and the cave has a floor 
3 feet lower than the room floor. It was suggested that a 
small seep may have been present here and the cave served 
as a sump for the inhabitants of the room. 
Hallway 

Room 9, a long, narrow, roofed affair, seems to have 
served principally as a hallway to give access to Rooms 
10, 8, and 14. 
Terrace (Plate 9B) 

T h e terrace covered a small area in front of Rooms 27, 
28, and 29. A low, crude masonry retaining wall was buil t 
on the downhill side and filled to make a level area about 
3 feet wide. 

Burial " B " was found in the terrace in front of the 
junction of Rooms 27 and 29, at a depth of 5 feet. 
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PLATE 3—Boulder in Lower Ruin which builders were unable to 
move, so they incorporated it in the building 



the Lower Ruin. These materials were most probably 
removed by people from the Lower Ruin for use as fire
wood or in repairing their building. The relatively few 
artifacts found in the Annex support the above conclusion. 

Originally the Lower Ruin had a wall across the front 
to complete Rooms 2, 3, 4, and 5. This wall was at least 
one story high and possibly higher, forming either a low-
walled parapet on top or even a second story in some 
places. Since this wall was at the outside of the cave and 
exposed to the elements it was one of the first to fall. 

There probably were no entrances in this front wall, as 
the main entrance to the cave and building is at the south 
end of the cave. The procedure evidently was to climb to 
the roof of Room 17 and from there up a ladder to a small 
cave midway up the cliff between Rooms 17 and 12. Access 
to the main cave could then be made by scrambling up the 
rocks to Room 12 and then down into Room 11. Many 
highly polished hand holds and foot rests in the rock 
testify to this entrance route. Protection of this entrance 

PLATE 5—Annex Rooms 22, 23, 24 and Upper Terrace 

A—Annex room 22, 23, 24 before excavation 

Discussion 
The building sequence of the Lower Ruin has been 

worked out by Duffen* (1937: 49-54) through the use of 
wall junctions and blocked doorways. His first building 
period shows Rooms 14, 15 and 16 being built. The second 
period added Room 6, the third added Rooms 7 and 8, 
the fourth and last period added the rest. 

There is no definite evidence as to the building sequence 
in the Annex. It was contemporary in occupation with the 
Lower Ruin, but I believe that it was built after the lafter 
was completed, because of its less desirable location. It 
may have housed population overflow from the Lower 
Ruin or have been the home of newcomers who wished to 
live nearby. From lack of ceiling beams and poles in the 
Annex fill and debris I assume it was abandoned before 

B—Upper Terrace of Annex after excavation, looking south 

•Editor's Note: Since Mr. Duffen's valuable report was so limited 
in numbers and generally unavailable now, it was decided to include 
it as an addendum to Mr. Pierson's report. 
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A—The Annex before excavation, looking north 

B—The Annex after excavation, looking north 

PLATE 4—Annex before and after excavation 



was probably the reason for the walls of Room 12 and 
for the "peephole" in the wall of Room 2. 

The same general style of architecture and building 
methods was common to most of the Pueblo groups living 
below the Mogollon Rim from the vicinity of Flagstaff, 
Arizona, into Chihuahua, Mexico (Sayles 1936) . Basically 
this may be described as crude rock masonry with plentiful 
adobe mortar and plaster, rather large rooms, vertical roof 
supports in the center of rooms, hatchways, and clay-lined 
firepits. 

PLATE 6—Excavation of Lower Terrace and trenching of terrace 

A—Excavation of the Annex Lower Terrace, looking north 

B—Trenching terrace in front of rooms 27 and 29 

PLATE 7—Cross section of typical wall in Lower Ruin 
showing plaster 

The masonry type of the Tonto Clifrdwellings is found 
in the Verde Valley at Montezuma Castle and at many of 
the smaller ruins. Even ceiling construction in Montezuma 
Castle closely resembles that of Tonto except, of course, 
that materials used were dependent upon local availability. 

At Casa Grande, lack of building stone forced the use 
of clay only for walls, but the technique and final result 
is much the same as at Tonto. Walls were laid up in 
courses and heavily plastered. 

Haury found at Show Low that the second phase had 
thick walls with abundant clay mortar and that entrance 
to rooms was by hatchway only (Haury and Hargrave 
1931: 19). 

Cay wood and Spicer (1935: 26-34) found large rooms 
at Tuzigoot measuring 18 by 12 feet with clay-lined fire-
pits in the early phase, hatchways for entrances, and sup
port posts for the main ceiling beams. 

At Kings Ruin and Fitzmaurice Ruin in the Prescott 
area about the same architectural ideas prevailed as at 
Tonto (Spicer and Caywood 1936: 22, 91-101) . 

Haury's Sierra Ancha cliffdwellings show many struc
tural similarities to those of Tonto (Haury 1934: 28-54). 
Masonry was of a little better workmanship, but mortar 
and plaster were both liberally applied. Roof construction 
was in keeping with Tonto practices. Hatchways and door
ways were used, and were much like those at Tonto. 
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PLATE 8—Ceiling hatch 
Inter-story hatch of Room 14 and ceiling construction of saguaro 

ribs covered with clay 

A—Room 22 in Annex, looking north to Room 23. Note firepit 
in foreground 

B—Crude masonry retaining wall for terrace of Annex 

PLATE 9—Fireplace and crude masonry terrace 
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No. 

1 

2 

4 

5 

6 

7 

8 

8A 

9 

10 

13 

14 

15 

16 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Avg. 

Length 

— 
9 ' 1 " 

— 
— 
10' 8" 

12 '9" 

11'10" 

— 
20' 5" 

15 '5" 

— 
14' 1" 

13 '2" 

21 ' 3" 

— 
— 
14'6" 

8' 

18' 3" 

9 ' 5 " 

15 '6" 

14' 8" 

15 '3" 

15' 3" 

26' 6" 

8 '6" 

16'6" 

12 '2" 

14' 6" 

Room 

Width 

— 
7 ' 1 " 

— 
6' 

8 '7" 

10' 

9 ' 1 1 " 

— 
3 '4" 

12' 3" 

— 
11 '8" 

11' 11" 

17 '7" 

— 
— 

,:=: 
— * 

* 
— * 
— 
— 
— 
8 ' 3 " 

8 '4" 

7 '6" 

7 '6" 

7 ' 3 " 

9 ' 1 " 

Height 

— 
3 '9" 

— 
— 
— 
2 ' 1 1 " 

3 '7" 

2 ' 7 " 

3 ' 3 " 

3 '6" 

2' 11" 

3 '2" 

— 
4 ' 2 " 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
3 '4" 

Door 

Width 

— 
2 ' 5 " 

— 
— 
— 
I ' l l " 

2 ' 5 " 

I ' l l " 

1' 10" 

2 ' 3 " 

1'7" 

2 ' 5 " 

— 
1' 10" 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
2 ' 1 " 

Height 

— 
6 '7" 

— 
— 
6 ' 5 " 

— 
6' 11" 

6 '7" 

— 
6 ' 8 " 

— 
6 ' 5 " 

6'4" 

— 
— 
6' 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
6 '6" 

Ceiling 

Thickness 

— 
8" 

— 
— 
6" 

— 
71/2" 

— 
— 
6" 

— 
10" 

9" 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
7.7" 

North 

— 
— 
— 
— 
9' 

5 '9" 

4 ' 4 " 

— 
— 
6 ' 5 " 

— 
12'2" 

6' 

Cave 

16" 

6 ' 5 " 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

Present Wall Height 

South 

1'4" 

13 '4" 

— 
— 
4 ' 9 " 

5 '8" 

6 ' 9 " 

— 
— 
6 '7" 

— 
7 ' 5 " 

12'2" 

6' 

6 ' 5 " 

6 ' 8 " 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

East 

— 
10' 10" 

— 
— 
6 ' 1 " 

4 ' 6 " 

6 ' 7 " 

— 
— 
6 ' 5 " 

— 
15' 1" 

12 '2" 

7' 10" 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

West 

— 
15 '7" 

— 
— 
7' 10" 

12 '2" 

15' 1" 

— 
— 
Cave 

— 
Cave 

Cave 

Cave 

Cave 

Cave 

Cave 

Cave 

Cave 

Cave 

3 '6" 

Cave 

Cave 

— 
— 
— 
— 
— 
— 

Firepit 
Diameter 

— 
— 
10" 

— 
20" 

10" 

— 
— 
— 
13" 

— 
— 
12" 

— 
15" 

— 
— 
— 
12" 

— 
12" 

12" (2) 

— 
— 
— 
11" 

— 
— 
12.5" 

* Impossible to determine 

TABLE I — Summary of Room Data 

SUBSISTENCE AND ECONOMY Jackbeans, Canavalia maritima: food, common. 
Squash, Cucurbita pepo: food, common. 
Squash, Cucurbita mixta: food, common. 
Squash, Cucurbita moschata: food, common. 
Cotton, Gossypium hopii: fiber. 
Amaranth, Amaranthus leucocarpus: seeds for food, 

common. 
Gourd, calabash, Lagenaria siceraria: containers, com

mon. 
Uncultivated: 

Yucca, datil, Yucca baccata: food and fiber, common. 
Agave, Agave sp.: food and fiber common. 
Acorns, Quercus sp.: food, common. 
Walnut, Arizona, Juglans major: food, common. 
Paloverde, yellow, Cercidium microphyllum: food 

and fuel, common. 
Mesquite, Prosopis juliflora: food and fuel, common. 
Jojoba, California, Simmondsia chinensis: nuts for 

food, common. 
Pricklypear or Cholla, Opuntia sp.: food, common. 
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Etbnobotany 
The ethnobotanical material, with the exception of the 

maize, was studied by Vorsila L. Bohrer at the Ethnobot
anical Laboratory of the University of Michigan, Ann 
Arbor, Michigan. For the sake of convenience a listing of 
plants identified by her plus others encountered in the 
ruins, with suggested uses, is presented here: 

Cultivated: 
Corn, Zea mays: Flint corn, teosinte infected, 8-12 

rows, used for food, common. 
Beans, sieva, "lima," Phaseolus lunatus: two varieties, 

used for food, common. 
Beans, tepary, Phaseolus acutifolius latifolius: for 

food, common. 
Beans, kidney "common," Phaseolus vulgaris: food, 

common. 
Jackbeans, Canavalia ensiformis: for food, common. 
Jackbeans, Canavalia fendleri or Canavalia mexicana: 

food, common. 



Wild-cucumber, Megarrhiza gilensis: unknown, com
mon. 

Thist le, Cirsium sp.: unknown, common. 
Pine, Pin us sp.: seeds for food, wood for fuel, com

mon. 
Hackberry, Celtis sp.: fruit for food, uncommon. 
Acacia, catclaw, Acacia greggii: seeds for food, wood 

for fuel, common. 
Soapberry, wingleaf, Sapindus saponaria: unknown, 

uncommon. 
Devilclaws, Proboscidea sp.: basketry, uncommon. 
Buffalogourd, Cucurbita foetidissima: food (?), com

mon. 
Sagebrush, Artcmisa sp.: unknown, common. 
Cocklebur, Xantliium saccharatum: unknown, un

common. 
Reed, common, Phragmitcs communis: utensils, cig

arettes, arrows, common. 
Juniper , alligator, Juniperus deppcana: fuel and con

struction, common. 
Sotol, Dasylirion sp.: fiber, uncommon. 
Saguaro, Cereus giganteus: construction and food, 

common. 
Sycamore, Plalanus sp.: fuel and construction, com

mon. 
Threeawn Grass, Aristida sp.: unknown, scarce. 
Nolina, "Beargrass," Nolina sp.: basketry and mat

ting, common. 
A preliminary study of the corn, Zea mays, material has 

been made by Paul C. Mangelsdorf of the Botanical 
Museum, Harvard University. Dr. Mangelsdorf reports 
briefly: 

"Pill, Room 16 
" T h e specimens from the fill in Room 16 comprised 

seven boluses of fibre produced by chewing the leaves 
of a grass, probably corn, since specimens from other 
parts of the site show a complete intergradation be
tween slightly chewed and completely chewed boluses 
of corn. T h e remainder of the material in Room 16 
consisted of 1,502 corn cobs or fragments of cobs all 
completely devoid of kernels. T h e majority of these 
cobs have stiff indurated glumes characteristic of corn 
which has been contaminated sometime during its 
evolution with teosinte. Sixty-seven of the cobs or 
almost 5 percent are so extreme in these character
istics that they might have occurred as segregates in 
the second generation of a corn and teosinte cross. 
Since teosinte has never been reported from New 
Mexico or Arizona it is likely that this contamination 
occurred in northern Mexico where teosinte is known. 
"Fill, Other Rooms, Lower Ruin 

"Three hundred and forty-three cobs or fragments 
of cobs devoid of kernels quite similar to those found 
in Room 16. Eleven of these or about 3 percent would 
pass for segregates of corn-teosinte crosses. One ear is 
a good example of a weak form of pod corn. Six 
boluses of fiber resulting from the chewing of corn 
leaves or some other grass with three of these showing 
various stages of the chewing process and indicating 

that the plant is definitely corn. Five hundred and 
nineteen kernels or fragments of kernels practically 
all devoid of embryos which have either been des
troyed by rodents or have been removed in process
ing. Many of the kernels have had the pericarp partly 
or wholely removed as in the making of hominy or 
in preparing corn for tortillas. All of the corn is flint. 
No kernels of flour, dent or sweet corn were noted. 
Many of the kernels are small of the flint-pop corn 
type and have brown pericarp like the primitive corn 
from Mexico called Chapalote recently described by 
E. J. Wellhausen, et al, in the publication 'Razas de 
Maiz en Mexico.' One ear with 12 intact kernels at 
the base. These kernels are fairly large and are black 
in color. Whether the color is due to natural pigments 
in the aleurone or pericarp or to age has not been 
determined. Forty-three shanks of ears well preserved, 
mostly medium in diameter, none are extremely 
slender or extremely thick. Nine pieces of ear shanks 
with fragments of husks still attached, all the husks 
are glabrous on the outside and some have fine hairs 
on the inside. Th i s is a very unusual situation. In 
Mexico glabrousness is very largely confined to the 
Chapalote corn. Twenty-seven fragments of husks all 
or nearly all glabrous on the outside with many show
ing hairs on the inside. Thi r ty fragments of staminate 
inflorescences which vary widely in size and arrange
ment. T w o of these have some pistillate spikelets 
whose glumes are large enough to enclose seeds. Sev
eral from which the seeds have been removed obvi
ously did once enclose seeds. These mixed inflores-
censes may be from a primitive pod corn or from 
plants strongly contaminated with teosinte. They are 
found occasionally in modern fields of corn but this 
is a very high frequency for a sample of this size. 
"Pill, Annex 

"Sixty cobs or fragments of cobs devoid of kernels, 
quite similar to those found in the other area. Three 
of the 60 or 5 percent, would pass for segregates from 
a corn-teosinte cross. Three fragments of husks well 
preserved showing strongly developed parallel vena
tion and few or no hairs. 

"This material is of real interest to me primarily 
from the standpoint of the teosinte-like cobs some of 
which 1 can duplicate almost exactly with segregates 
from corn-teosinte hybrids which I have studied ex
perimentally." 
A full report on this maize has now been published and 

it confirms Dr. Mangelsdorf's preliminary observations 
(Galinat, Mangelsdorf and Pierson: 1956) . 

T h e grasses were identified by Fred Gibson of the Boyce 
Thompson Southwestern Arboretum, Superior, Arizona. 
Both stalks ami flowers of Phragmilcs communis, the com
mon reed, were found. Stalks were used in making arrow-
shafts, cane cigarettes and in construction of the building 
roofs. T h e threeawn grass (Aristida sp., possibly Aristida 
purpurea) may have been brought in by rodents or used 
by the Indians as bedding. 

T h e ethnobotanical list, as known to date, compares 
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well with data from other excavations in the region (Haury 
1934: 59-60; Castetter and Bell 1942: 421; and Steen and 
Jones 1941) . All of the plants were grown or gathered 
nearby, as all parts of most plants were present in the 
excavation, and all of the wild plants still grow in the 
region today. 
Ethnozoology 

Mammal remains were identified by Dr. Henry W. 
Set/er, reptile and amphibian bones by Dr. Doris Cochran, 
and a fish specimen by Dr. L. P. Schultz, all staff scientists 
of the United States National Museum. Shell material 
was identified by Dr. Leo G. Hertlein of the California 
Academy of Sciences, San Francisco, California, and Rob
ert J. Drake, of the Museum of Anthropology, Berkeley, 
California. Some bird feathers were identified by Kenneth 
Stager of the Los Angeles County Museum. 

T h e ethnozoological list, in order of importance by 
quanti ty in each category, is as follows: 
Mammals: 

Pronghorn (Antilocapra americana): 2 mandibles, sev
eral leg bones. 

Mule deer (Odocoilens hemionus): long bones, verte
brae, teeth. 

Desert cottontail (Sylvilagus anduboni): 5 long bones 
and skull. 

Prairie dog (Cynomys sp. and C. gunnisoni): 4 leg bones 
and skull. 

Pocket gopher (Thomomys bottae): 3 skulls and lower 
jaw. 

Kangaroo rat (Dipodomys sp.J: 3 long bones. 
Bailey's pocket mouse (Perognathus cf. baileyi): 2 com

plete skeletons. 
Porcupine (Erethizon dorsatum): 1 long bone. 
Woodrat (Neotoma sp.): 1 long bone. 
White-footed mouse (Peromyscus sp.): 1 long bone. 

Reptiles and Amphibians: 
Snake: 4 fragments of vertebrae. 
Tur t l e (Prob. gopherus sp.): 1 fragment of foot bone. 

Fish: 
Teleostean fish: caudal or tail vertebrae. 

Shell: 
Conus cf. perplexus Gould Conus sp.: 7 specimens. 
Glycymeris cf. giganteus Reeve and Glycymeris sp.: 5 

specimens. 
Pinctada sp.: 3 specimens. 
Cardium datum Sowerby and Cardium sp.: 2 specimens. 
Melongena patula Broderip and Sowerby: 1 specimen. 
Haliotis sp.: 1 specimen. 
Area sp.: 1 specimen. 
Anodonta sp.: 1 specimen. 

Insects: 
Lac (Tachardiella larrea) 

Birds: 
Macaw. 
Red-shafted flicker (Colaptes cafer). 
Dove, probably mourning (Zenaidura macroura). 
Indeterminate, probably common raven (Corvus corax). 
Generally speaking the mammals were used by the In

dians for food and for the implements which could be 

made from their bones. Leather also was used for thongs 
and rattles. Undoubtedly many rodents inhabited the 
cave, and it would be hard to distinguish between those 
brought in by the Indians and those living there. It is 
possible that some of the larger rodents were used for 
food, as it is known that present day Apaches and Pimas 
sometimes eat woodrats (Neotoma sp.). 

Presence of fish, reptile, and amphibian bones in the 
cave is most logically explained by the fact that many 
other animals besides man have inhabited it. Numerically 
these types are too scarce to suggest much use, if any, as 
food for man. 

Shells were used for ornaments, al though some of the 
local fresh water clams may have been used for food. 
Tinklers, pendants, and beads were the principal manu
factured shell ornaments. Discussion of individual speci-
ments will follow in the section on shell artifacts. 

Feather were also used for ornaments. Some specimens 
had the quill bound with cotton string as though they 
had been attached to another object or perhaps had been 
pendant to it. Usage among present day Pueblo Indians 
would imply this. One specimen had the quill split in 
preparation for some special use. 

All of the zoological material can be duplicated in the 
area's fauna today, with exception of the shell material 
and the macaw feather, no doubt the product of trade 
with northern Mexico and the Pacific coast. 
Ethnogeology 

Earth products were also important to inhabitants of 
the Lower Ruin. Most important , with their uses, as iden
tified from the excavations, were: 

Quartzite: building stone, hoes, metates, manos, etc. 
Obsidian: arrowheads and scrapers. 
Quartz: arrowheads, scrapers, and as sand for pottery 

temper. 
Clay: mortar, plaster, and pottery. 
Talc schist: arrow shaft straighteners. 
Turquoise : jewelry, paint pigment. 
Ochers: paint pigment and dyes. 
Azurite: paint pigment and dye. 
Malachite: paint pigment and dye. 
Quartz crystals: fetishes (?) . 
Concretions: fetishes (?). 
Specular hematite: paint. 

Discussion 
People of the Lower Ruin depended mainly upon agri

culture for their foods. Corn, beans, and squash were the 
principal crops, along with cotton for fiber. Fields were 
mainly in the valley along the Salt River, as there is very 
little tillable land in Cholla Canyon, al though it would 
be possible to grow small gardens in some of the flatter 
areas along the small stream bed. Irrigation was undoubt
edly practiced. Bandelier mentions a fairly extensive canal 
system along the Upper Salt River Valley in association 
with ruined villages (Bandelier 1892: 421) . 

Next in importance to farming was the gathering com
plex. T h e region abounds in plants that were useful to 
the people. Chief among fruits and seeds gathered were 
those of the mesquite, paloverde, saguaro and pricklypear 
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cactuses, oak, walnut, and jojoba. Woods of many kinds 
were available and used in handicraft and building. Local 
rocks and minerals used may also be considered part of 
the gathering complex. 

Evidence from excavation in the Lower Ruin indicates 
hunt ing was of secondary importance, with the prime 
foodstuffs obtained through farming and gathering. Ar
rowheads found in and around the ruins of the area are 
usually small, and many times the arrows were tipped with 
wood, which may indicate greater dependence on small 
game, such as rabbits, than upon larger prey. However, 
deer and pronghorn bones appear in goodly numbers. 
Wooden-t ipped arrows certainly would not easily kill them, 
but the small stone-tipped arrows probably would at close 
range. T h e Indians no doubt had excellent knowledge of 
waterholes and game trails -where these large animals could 
be obtained with little effort and without worry about 
legal hunt ing seasons. 

T rade was evidently another important item in the local 
economy. All but one species of shell, the fresh water clam 
Anodonta, came from the Gulf of California or California. 
Haliotis is a Pacific coast shell, and the rest are found in 
the Gull of California. Macaw feathers show connections 
to the south in northern Mexico. Several of the minerals 
and stones are not found locally. Copper minerals were 
obtainable in the vicinity of Globe, obsidian in quantity 
near Superior, and quartz crystals near Payson, Arizona, 
at a place called Diamond Hill. T h e nearest source of 
turquoise is an aboriginal mine up the Salt River at the 
mouth of Canyon Creek, about 25 miles away (Haury 
1934: 15). Quartzite, in a form easily made into hoes and 
similar implements, can be found on Black Mesa near the 
eastern end of Roosevelt Lake. 

T h e Upper Salt River Valley seems to have been one 
of the main trade routes from the desert country to the 
Colorado plateau area. (Tower 1945: 41 and map) . Access 
to the Verde-Flagstaff-Winslow area was via T o n t o Creek, 
and to the Pinedale-Showlow area by way of the Salt 
River and its tributaries. Just what was exchanged for the 
incoming material is a matter of conjecture. Excellent 
cotton cloth, baskets, pottery, and foodstuffs were the main 
local products. T h e area may have also served as a trading-
center and meeting place for the desert dwellers and 
plateau peoples from the north and east. Another possi
bility is that people from the Upper Salt River Valley 
were adept at trading and made it a part of their liveli
hood. This is partially evidenced by the widespread dis
tr ibution of certain pottery types made in the area (see 
discussion of this in pottery section) . At any rate, trade 
was a very important item in the lives of these people, 
and undoubtedly there were some who were the "wander
ing type" and made this brisk trade possible. 

T o briefly summarize, we find these people basically 
dependent upon farming, but with much emphasis on 
products provided by nature. Of secondary importance, 
hunt ing and trading added to their economic well-being. 
Wi th failure of one type of subsistence it would have been 
possible to carry over another year with the aid of the 
other three. 

MATERIAL CULTURE 
Stone Material 

Arrowheads. Only one arrowhead was found in the 
excavations. This was a chipped obsidian point 1 inch 
long and i/2 inch wide at the base, found in the fill in 
Room Hi. Typologically it corresponds to Kidder's Type 
3, subtype a, "expanding stem wider than shoulder, 
slender, slender form, narrow notches" (Kidder 1932: 20) . 
Other points which have been found in and about the 
ruins prior to the excavations are similar. Both obsidian 
and white quartz were used in their manufacture. Haury 
found the same type at Canyon Creek (Haury 1934: 122) 
and this appears to be a typical Pueblo side-notched arrow-
point. 

Scraper. One snubnose scraper was recovered from 
above-floor fill in Room 18. This was a chipped purple-
banded quartz scraper, 3 inches long and expanding from 
i/2 inch wide at the base to 1 inch wide at the working 
end. Similar types were reported by Haury from the 
Sierra Ancha (Haury 1934: 124). 

Metates. One unshaped trough metate made of quart
zite was found on the surface of the Annex (plate 10A). 
It measures 15 inches long and 12 inches wide, with a 
groove depth of 3 inches. Several other metates of this 
same type of unknown provenience were in the Lower 
Ruin, but may have been brought in for display purposes. 

"Litis appears to be the typical metate lor the culture 
and the area, as it is frequently found in ruins of the 
region. Haury lists it as typical (Haury 1945: 127), and 
reports the same type from Canyon Creek Ruin (Haury 
1934: 116). 

Manos. Manos (plate 10A and B) were the most com
mon of any stone implements found, occurring through
out the fill in most of the rooms excavated. All were made 
of quartzite and pecked to shape. They are rectangular in 
form, with rounded corners, and but one grinding surface. 
Tab le II is size analysis of the measurable manos. They 
are a slightly larger type than those found by Haury at 
Los Muertos in the Lower Salt River Valley, used during 
the same time span (Haury 1945: 126-128). 

Hammerstones. All through the fill were found water-
worn stones which show usage. These are of various sizes 
and shapes, such as could be held in one hand, and were 
used as found with little or no shaping (plate IOC) . 

Notched Pebble. One flat water-worn pebble, unworked 
except for the side notches, was found in Room 27. It is 
3 inches wide, 6 inches long, and 1 inch thick. Use is 
problematical. 

Pick or Hammer. A hard-pecked and polished, black 
stone pick or hammer was found in Room 16. It is 1 inch 
square in cross section and 31/9 inches long. Both ends 
show marks of having been used. 

Mescal Knives. T w o stone "hoes" were found in the fill 
of Room 28. Both were thin slabs of quartzite which had 
been pecked to shape. Cut t ing edges of both had been 
ground to a fairly keen edge. Both have notches opposite 
the cutting edge. One is rectangular in shape, except for 
the notches, and is 7 inches long, 3i/2 inches wide, and 14 
inch thick (plate 10D) . T h e other is shaped somewhat like 
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PLATE 10—Stone implements, mescal knives, and arrowshaft straighteners 

A—Troughcd metate and manos from Annex. B—Manos from Room 16, Lower Ruin. C—Hammerstones from Annex. D and E—Quartzitc 
mescal knives. F through I—Schist arrowshaft straighteners. 
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Length 
(inches) 

6 / 2 
8 /2 

6/s 
—. 
— 
— 
6y4 
6/4 
7 1/8 
8 
73/4 
75/8 

5/s 
5/s 
8-/, 
7 / 2 

— 
— 
— 
— 
— 
— 
7 / 8 

Width 
(inches) 

4 / 4 
45/8 

4 / 4 

3% 
4 / 4 
4 
4 / 8 

3-Z, 
4 / 4 
4 / 2 

43/8 

4 / 8 
4 
3?/8 
43/4 

334 
3 / 4 
4 / 8 
37/8 

41/4 
334 
4 

4 / 8 

Thickness 
(inches) 

1/4 
11/4 

1/2 
1/4 

1/2 
1/2 

1/8 
1/2 

1/2 

2 / 8 
13/8 

1/2 
13/8 

13/4 

33/4 
13/8 

1/8 
1/4 
1/8 

1/8 
1/2 

I 3 / 

15/8 

Remarks 

Broken 
Broken 
Broken 

Possibly Broken 

Broken 
Broken 
Broken 
Broken 
Broken 
Broken 

Average Mano 

TABLE II—Mano Size Statistics 

a plowshare with the point being on the tu t t ing etlge sitle 
(plate 10E). It is 7 inches long, 3 % inches wide, and 14 
inch thick. 

These artifacts have been called "hoes" in most of the 
literature, but I doubt that they could have been used in 
this manner, as they are too thin and fragile for any hard 
labor. Striking one stone would shatter the blade. Notches 
on this type of hoe presuppose halting. In the literature 
only one is illustrated with the original halt ing (Hough 
1930: pi. 7). It has a split haft which extends beyond the 
ends of the hoe a mere inch or two. Haury suggests that 
this halted hoe, the notched and unnotched varieties, was 
used in the hand both lor hoeing and for digging irriga
tion ditches (Haury 1945: 134). 

I believe the notched hoes may ha t e seen much more 
service as "mescal" knives than as hand hoes. By halt ing 
the blade with a long handle parallel to the cutting edge 
an ideal ax-like implement would be made which would 
allow a person to cut leaves from the base of the agave 
and similar plants without danger of being pierced by 
their sharp spines. No other implements have been found 
which suggest such function, al though quids of yucca and 
yucca plants have been found plentifully throughout the 
ruins. Hayden (1947: 142-146) recently reached a similar 
conclusion concerning the use of the term. 

Arrowsliaft Straighteners. Four arrowshaft straighten-
ers were recovered, one each from Rooms 7, 21, 29, and 
30 (plate 10F, G, H, and I). All of these were of a talc 
schist and had been worked into roughly rectangular 
shape. All are grooved to accept an arrowshaft; one with 
four grooves, one with two grooves, and two with one 
groove each. T h e grooves are all highly polished, as 
though through much usage, are semi-circular in shape, 

and approximately $/8 inches in diameter. T h e largest 
straighttener has four grooves and is 4 inches long, 2/4 
inches wide, and 2 inches thick. At one end there is a 
small hole drilled into the block. T h e smallest is 11/2 

inches long, % inches wide, and i/2 inch thick. It has two 
grooves and has a hole drilled through one end which 
appears to have been used to string the straightener for 
carrying, perhaps as a pendant . 

Experiments by Cosner (1951) with specimens from the 
excavations have shown these items to be highly func
tional and ideal for the intended purpose. 

Polishing Stones. T w o polishing stones were found, one 
each in Rooms 19 and 25. Both were small pebbles, highly 
polished through long usage. One was pink quart/, and 
1 inch long; the other was hard, black quartzite and i/2 

inch long. These are typical of the small chance pebbles 
used to polish pottery before firing. 

Concretion. One bubbly concretion was found in the 
fill of Room 16. It is 11/2 inches long and i/2 inch in diam
eter. Kidder found similar concretions at Pecos and sug
gests that they were part of "medicine outfits" and col
lected "because of their likeness to animal excrement" 
(Kidder 1932: 106-107). 

Quartz Crystals. T w o quartz crystals were unearthed, 
one in the fill of Room 16 and one with Burial B. Both 
were perfect and showed no signs of having been worked 
or tised. T h e crystal from Room 16 is 114 inches long and 
14 inch in diameter. T h e crystal found with Burial B was 
in the pelvic area, and is 11/2 inches long and 3/8 inch in 
diameter. Quartz crystals seem to have meant much to 
Indians all over the Southwest, because they are found in 
most prehistoric sites. They were probably used as fetishes. 

Turquoise. Other than several chips and the remains 
of a mosaic object, turquoise was relatively rare. T h e tur
quoise mosaic was associated with Burial B. T h e base for 
the mosaic work was completely rotted and only the loose 
stones were found in the fill. 

Miscellaneous Stone. These consist of several speci
mens of various copper ores and an obsidian nodule. One 
of the ore specimens shows signs of abrading, probably 
to obtain pigment. 

Bone 
Bone Awls. Whole and broken bone awls numbered 

eight. Of these four came from one burial, Burial B. T h e 
three complete awls were made of whole bones with the 
heads removed (Kidder's Type A) (Kidder 1932: 205), 
and were highly smoothed and polished. T h e longest was 
7 inches, the shortest was 3:/, inches long, and the third 
was 41/2 inches long. Three of the lour awls with Burial B 
still had the distal end of the bone present (Kidder's Type 
D) (Kidder 1932: 205) but were too badly broken and 
disintegrated to measure. 

Shell 
Tinklers. Most numerous items were Conus shell tink

lers (plate 11, C through G). All came from fill. Five 
whole and broken tinklers were recovered. T w o have been 
identified as Conus perplexus Gould. All have the spire 
end removed and a perforation in the lip at the top of the 
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cone. T h e perforation was achieved by first making a shal
low groove in the lip and then drilling the rest of the way 
through. It allowed stringing for use as rattles or tying to 
garments. Extremes in size are from .% inch long to 1 i/s 

inches long. 
Pendants. Four pendants were found, one in the fill of 

Room 16, the others with Burial B. T w o of the latter are 
saber-shaped pieces of Pinclada shell perforated at the 
large end (plate 11 1 and J) . T h e longest is 3 inches and 
the shortest is 2(4 inches long. T h e third pendant from 
this burial is also of Pinctada shell, 1% inches long, per
forated at the broad end, and shaped like the effigy of a 
lizard with rudimentary legs (plate 11 K). T h e last pendant 
is a trapezoidal-shaped bit of Haliotis shell drilled at the 
small end (plate 11L). It is 7/& inch long and % inch 
wide at the widest portion. 

King found a saber-shaped pendant with two engraved 
lines in his excavations at Nalakihu (King 1949: 98) . T h e 
two similar pendants from T o n t o are much longer and 
relatively narrower, very similar to those found in the 
Hohokam area. McGregor figures a shell pendant type 
from Winona or Ridge Ruin that is very similar to the 
lizard-like effigy of the pendant found at T o n t o (McGregor 
1941: 223) . He states that this type and form in "cutout 
shell" is probably of Mogollon derivation. He found it 
only in the Padre and Elden foci of the Flagstaff area 
(McGregor 1941: 224). 

Bracelets. Th ree fragments of cut and smoothed Gly
cymeris shell, none over 2i/2 inches long, appear to have 
been fashioned for bracelets. When complete they would 
have been typical of bracelets which have been found 
quite commonly throughout the region. 

Other Ornaments. Th ree whole shell are found with 
perforations for stringing. T h e first is a (/2 inch by 14 
inch Glycymeris shell with a hole through the hinge 
(plate 11H) . T h e second is a Melongena patula shell 2 
inches in diameter and 2 inches long with the umbilical 
end ground off and a perforation in the lip opposite the 
spire (plate 11A). T h e third is a Glycymeris giganteus 
shell 2(4 inches by 2(4 inches with a hole through the 
hinge, (plate 1 IB). 

Melongena patula is one of the shell types used in the 
Southwest for trumpets; however, the specimen under 
d iscuss ion shows no i n d i c a t i o n of ever h a v i n g been 
used for that purpose (Tower 1945: 31 for discussion of 
t rumpets) . T h e small Glycymeris shell undoubtedly was 
strung with others like it, perhaps as part of a necklace 
or to adorn items of clothing. T h e large Glycymeris may 
have been a pendant . 

Miscellaneous Shell. Shell fragments were plentiful 
throughout the ruins. Among them were bits of Conus, 
Area, Cardium, Cardium elatum, and Anodonta shell. 

Beads. T w o strings of beads and several loose beads 
were found. One 6-inch string was of black shell beads 
1/16 inch in diameter. Another string consisted of nine 
beads, each 5/16 inch in diameter, made of an orange 
stone. Several white shell beads were found loose through-
ou the fill. These averaged from 1/8 to 5/16 inch in 
diameter. Both strings of beads were on the original cotton 

twine. All beads on the individual strings were of equal 
size. 

Articles of Perishable Material 
Cradleboard. Wi th burial A was a cradleboard which 

had been cut in two lengthwise (plate 12A). It was made 
of twilled-weave nolina, "beargrass" (Nolina sp.j and is 
25 inches long and 13(/2 inches wide. T h e sides have been 
stiffened by a 3-inch wide wooden slat in each, and a 
14-inch diameter stick was also woven into the bottom to 
strengthen it there. 

T h e weave is an under-three-over-three twill, fashioned 
by manipula t ing warps and wefts to appear as though the 
cradleboard was quartered with oblique lines running off 
in four different directions from the center. T h e selvage 
edge at the upper end was done by first changing the 
direction of the weave at right angles for a few inches, 
and completed by weaving the ends of the grass back 
into the main portion. Other edges were finished by weav
ing a yucca cord in and out over the loose ends and thus 
fastening them to the body of the weaving. 

This type of cradleboard would be rather fragile and 
would offer little support for the infant unless the latter 

PLATE 11—Shells 

A—Shell ornament, Melongena patula (2 inches long) . B—Shell 
ornament, Glycymeris giganteus. C through G—Conus shell tinklers. 
H—Glycymeris ornament (H is 54 m c n '011g) • L J and K—Pinctada 
pendants (I is 3 inches long) . L—Haliotis pendant. 
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A—Cradle board (25 inches long) 

B—Carrying strap for cradle board (221/2 inches long) 

PLATE 12—Cradleboard and carrying strap 

was well wrapped. It would be impractical for carrying 
the baby very far, as it is not too strong and there is 
nothing to prevent the child from slipping out at the 
bottom end unless he were tied uncomfortably tight. 
Haury suggests that the matting cradles were used for 
younger children requiring less stable cradleboards and 
that latticed-backed cradles, which he found, were used 
for the older infant (Haury 1934: 71-72). 

A cradleboard almost identical to the specimen in dis
cussion was found by Haury in the Canyon Creek Ruin 
(Haury 1934: 68-69) . The Canyon Creek specimen did 
have, in addition to the features already described, several 
strings for tying in the infant and an additional support 
across the lower portion between the two side supports. 
This difference and the lack of signs of wear or use on the 
Lower Ruin specimen indicate the latter may have been 
new and unused, perhaps especially made for the inter

ment. The child buried was certainly too big for the 
cradleboard. 

Carrying Strap. Accompanying Burial A, but not at
tached to the cradleboard, was a twilled carrying strap 3 
inches wide and 22i/2 inches long (plate 12B). ft was 
plaited of "beargrass" in a tubular form and then flattened 
to make a strap. The weave is an under-three-over-three 
twill and the selvage is finished by a right angle change 
in weave direction about 5 inches from the edge. Loose 
ends are woven back around a yucca cord and into the 
body of the weave. 

The strap has all the appearances of a tumpline strap, 
but if intended for use with the cradle in this manner it 
would seem impractical, for there is no way of carrying 
a child in the cradleboard on the back without risk of 
the child slipping out the bottom. More likely the carrying 
strap was used for slinging the cradleboard, by having the 
strap over the shoulder or around the neck in some fashion 
so that the cradleboard was more or less horizontal at all 
times. Some present-day Indians, Apaches in particular, 
use this horizontal carrying method. 

Haury found a similar carrying strap with a cradle
board in the Canyon Creek Ruin (Haury 1934: 70 and 
plate XLIV). Both the cradleboard type and carrying 
strap type seem rather limited in occurrence as no mention 
of similar types, except those of the Canyon Creek Ruin, 
was found in the literature. 

Sandals. Three types of sandals were found in the 
Lower Ruin: those constructed of whole yucca leaves1 

(plate 13B) , those of yucca fibers partially loosened from 
the leaf (plate 13A & C), and those of finely woven yucca 
fiber cordage (plate 13D and E). All types tend to be 
rectangular in shape, but some show evidence of shaping 
for one foot or the other. All had ties designed to be worn 
over the toes and around the heel. Sandal length ranged 
from 7 to 9 inches, with an average of 814, and an average 
width of 314 inches (9 specimens) . One for a child was 
4i/2 inches long and 2 inches wide. 

Sandals constructed of whole leaf yucca were usually 
made in an over-one-under-one twill, although one speci
men shows an under-one-over-two weave. Sides and toe 
were finished by weaving loose ends back into the sandal. 
The heel was usually cushioned by folding loose ends 
back onto the sandal and tying them down. Ties are of 
the same material as the sandal, and the cord is usually 
little more than a hank of loose fiber. The cord of the tie 
was fastened at one side of the heel and then brought 
forward along the edge to the toe section, where it was 
pushed through the sandal weave and reappears on the 
opposite side of the toe section. The cord was then carried 
back along the side and tied again at the side of the heel 
section opposite the starting point. 

A small cord was tied (usually with a square knot) be
tween the two sides of the large cord so as to form a loop 
near the front of the sandal for the toe or toes. Another 

iMiss Bohrcr has found that sandals from the upper ruin at Tonto 
were made of agave leaf and fiber also. As the sandals described 
herein were, unfortunately, not submitted for expert identification, 
the reader should read yucca as yucca and/or agave. 
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cord was tied between the two large cords to form a loop 
at the back of the sandal which would fit tightly over the 
heel to keep it from slipping off the foot. T h e front loop 
was designed in some cases to fit over the second and third 
toes and in other examples to fit over the large toe. It 
was probably individual preference as to which tie was 
desired. 

Sandals constructed of yucca fibers which had been 
partially broken loose from the leaf were made and tied 
in much the same manner as those of whole leaf, are 
somewhat more flexible than the preceding type, and re
quired very little more effort to make. 

Sandals of finely woven yucca fiber cordage were made 
in a compact under-one-over-one twilling technique. A 
lightly twisted cord was used, averaging y8 inch in diam
eter and bound occasionally with a single yucca fiber to 

A, B, and C are coarse-woven sandals (B is 9 inches long) . A 
and B show ties for fastening sandals. D and E are finely woven 
sandals. 

prevent unraveling. As cords came out of the weave they 
were twisted onto a separate cord and then woven back 
into the body of the sandal at right angles to the direction 
from which they had emerged. This produced a corded 
effect for the edge and greatly strengthened it. 

T h e tie in this type of sandal is unique in the South
west. T w o tightly-twisted yucca fiber cords were woven 
into the toe so as to make a loop which would take the 
second and third toes of the foot. T o this loop was braided 
in an over-two-under-one technique a rectangular web l i /2 

inches long and i/2 inch wide. T h e braiding was continued 
back from the web as two 3/8-inch-wide straps which were 
attached to the edges of the sandal near the heel. T h e 
heel strap consisted of two two-ply yucca cords tied be
tween the two straps. 

T h e first two types of sandals discussed are quite pre
valent all through the Southwest in many time horizons. 
T h e third type is less widely distributed both in time and 
space. It has been described by Haury from Canyon Creek 
and other ruins in the Sierra Ancha, the ruins in the 
Beaver Creek drainage, and the Upper Ruin at T o n t o 
(Haury 1934: 66) . Morris pictures examples of the same 
type from Clear Creek (Morris 1928: 96) . The re are sev
eral examples in the study collection at Montezuma Castle 
National Monument which have come from nearby ruins 
on Beaver Creek. Clear Creek and Beaver Creek are both 
part of the Verde River drainage, in central Arizona. 

In most cases when a sandal has been worn out it is 
either the heel or the area where the ball of the foot rests 
that is badly worn, while the rest may be in good shape. 
When the ball of the foot section is worn it is most com
mon to find the major wear at the spot where the large 
joint of the big toe rests. Drawing a line between the worn 
section on the heel and the worn section at the ball of the 
foot would indicate that the Indians walked with feet 
slightly pointed outward in much the same manner as 
most people do today. 

String Skirts. Th ree examples of this type of garment 
were found in the excavations, all in the fill of Room 16. 
One was made with a folded cotton cloth foundation, the 
other two with yucca foundations, or warp, and a weft of a 
coarse yucca fiber. T h e foundation in one case is made by 
folding a piece of rolled-up cotton cloth into an "S" form. 
T h e weft is woven tightly into this so that the individual 
strings extend on both sides evenly. Individual strings 
were then gathered in bunches of from two to four and 
twisted together into cordage. Th i s particular specimen 
has a foundation 10 inches long and 2 inches wide and the 
strings extend 9 inches on either side (probably farther 
originally) . 

T h e method of wearing these garments was revealed 
by Haury's discovery of a female burial with one on the 
body. There were two skirts necessary, one for the front 
and one behind. They were tied with a cord around the 
waist so that the length of the foundation encircled the 
body and the strings hung downward to offer some cover
ing, however scant (Haury 1934: 63) . T h e front strings 
were 10 inches long while those at the back were 18 
inches long. 
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Distribution of this type of clothing is widespread, as it 
is found among the Basketmaker peoples of northern 
Arizona (Kidder and Guernsey 1919: 156) and among 
the Basketmaker "like" peoples of West Texas (Roberts 
1929: 11 and pi, 4, fig. 1). In the museum at Montezuma 
Catle National Monument there is the body of a 3i/2 year 
old boy found on Clear Creek with a similar string skirt 
around his waist, so the wearing of such was not confined 
to females. Other string skirts have been collected at 
Montezuma Castle (Montezuma Castle National Monu
ment study collection). 

Hat. Under the cotton shroud of Burial A, saved intact 
as an exhibit, are visible the outlines of a hat, and a small 
portion is visible on the forehead. It is evidently a tight 
fitting skull cap affair, made in part of a herring-bone twill 
cotton cloth with a perpendicular cylindrical projection at 
the center of the crown. This cylinder is approximately 
\y4 inches high and l7/g inches in diameter. There are 
also two strings of cotton i/8 inch in diameter around the 
head below the hat and above the eyes, which may or may 
not be part of the hat. 

A hat very similar in shape but of different material 
was found by McGregor with the Magician of Ridge Ruin 
(McGregor 1934: 281, fig. 11). Skull caps are also found 
in northern Arizona (Kidder and Guernsey 1919: 100) , 
and McGregor states that the Hopi wore them within 
living memory (McGregor 1943: 294). 

Cactus Spine Rings. Six small rings made from spines of 
the barrelcactus (Ferocactus sp.) were found. These were 
made by cutting the spine from the plant and then re
moving the sharp point. Both cut ends were then finished 
smooth. The spine was probably heated in some manner 
and bent in a circle, but bent in the opposite direction 
from its natural curvature. 

The rings are from one-half to three-quarters inch in 
diameter and nicely fit the fifth finger of an adult or the 
ring finger of a child. If the rings were intended for the 
fingers they would make pleasing ornaments as the spines 
are a reddish or yellowish color when new and take a 
high polish. 

Wooden pendant. A hard, black, mesquite wood, T-
shaped pendant was found which measured 1% inches 
long, % inch wide at the widest portion and 3/8 inch wide 
at the narrower section. The pendknt has a 3/16-inch 
diameter perforation at the upper end of the wide portion. 

Cotton Textiles 
Although the most numerous finds made during the 

excavations were of textiles, only the most outstanding 
will be described and illustrated because of the full report 
by Mrs. Kate Peck Kent on other Tonto textiles. 

Examples of cotton textiles ranged in size from the 
complete blanket found in Burial A to very minute scraps 
of weaving found throughout the fill of almost every room. 
Only two small fragments of a textile made of soft yucca 
yarn were found in addition to the mass of cotton material. 

The colors used on cotton textiles included red, brown, 
blue, black, yellow, and shades of these. 

Plain loom weaves included those with two-ply warp, 
paired wefts, plain patterns, rag wefts, warp floats, and 

PLATE 14—Cotton textiles 
A—Weft-wrap openwork. B and C—Embroidery. D—Warp float. 

weft-wrap openwork. The only non-loom examples were 
those made by braiding. Some interesting embroidered de
signs were found. All in all some fine examples of cotton 
textiles were found but none were different in manu
facture to those from the Upper Ruin which are so well 
described by Mrs. Kent. 

One good example of weaving included the well-pre
served plain blanket from Burial A. Although the blanket 
was not removed from the body, an attempt was made to 
estimate the approximate size. Roughly it would measure 
about 32 by 36 inches. 

Two warp float specimens were belts y4 inch wide. The 
longest measuring 21 inches, is incomplete. In both the 
design is formed by using alternate warps of two colors. 
One piece has black and natural warp with a blue weft 
woven in (plate 14D). The other example has alternate 
brown and natural warp with a natural weft. The design 
in this second example is a series of pendant triangles, 
alternating from side to side. 

The weft-wrap openwork (plate 14A) was made into 
designs by manipulating the weft elements as they were 
woven into the warp. By picking out certain weft yarns 
and wrapping them about nearby warp and weft threads 
a punch-work effect was produced. 

Embroidery seems to have been the most popular decora
tive technique. Two examples showing fine workmanship 
and complexity of design were done on plain weave with 
the embroidery at right angles to the warp thread. 

The first example has a design in blue and dark brown 
embroidered on a natural background (plate 14C). The 
design appeared on both sides of the cloth, one side being 
the reverse of the other. This was done by making a run
ning stitch which covered three or four warps and then 
went through the cloth to cover three or four warps on the 
opposite side. This stitching continued across the width of 
the design element, after which it was reversed and the 
exposed warps covered in the same manner. The solid 
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lines thus formed could be combined in any lengths and 
any number unti l any geometric area of solid color desired 
was achieved. In order to produce a straight-line effect in 
the design element the blue yarns were sewn in series of 
threes and the brown yarns in series of twos before stag
gering. T h e brown yarns were larger in diameter so that 
two brown yarns just about equalled the width of three 
of the blue yarns in area covered. 

T h e second example (plate 14B) was embroidered in 
natural on a light brown, plain weave. T h e technique 
employed was similar to the first except that the natural 
background was incorporated into the design and the 
embroidery yarn did not completely cover both sides of 
the plain weave cloth, so that the design appears in 
negative on the opposite side of the cloth. T h e embroidery 
yarns were used in pairs. 

From all appearances the embroidery work must have 
been done as the cloth was being woven. T h e exactness 
with which the warp yarns were covered is evidence that 
the work was not done with a needle after the cloth was 
finished. 

Haury calls a similar weave found at Canyon Creek 
(Haury 1934: 38) "compound cloth." T h e examples from 
T o n t o seem to differ in that they are merely designs on 
a large piece of plain weave whereas the Canyon Creek 
Ru in specimen appears to be the beginning of a large 
piece of cloth entirely made by this technique. 

A small bit of plain weave cloth has orange-red circular 
designs, about 3/6 to l/2 inch in diameter, appearing on 
only one side of the cloth. Most probably they were made 
by dipping the end of a cane (Phragmites communis) into 
the dye and then stamping the cloth, to make a pattern 
of small colored circles. 

Tie-dyeing is known from the region (Haury 1934: 99) , 
and the idea of stamping the cloth may have been used 
in an imitation of the tie-dyed material. Stamping would 
eliminate the necessity of dyeing the whole piece, as the 
tie-dyeing is actually a negative design-making technique 
entailing much more work than simple stamping. 

Discussion 

From materials found in the ruin, the following obser
vations can be made on the cotton weaving complex. 
Cotton probably was grown in fields near the river and 
farmed by irrigation methods. After cotton had matured 
the bolls were brought to the village and the fibers 
separated from the bolls and seeds. T h e r e is some indi
cation that the bolls were picked before they opened, 
as several whole bolls found were still closed. T h e fibers 
were spun into yarn with the aid of a spindle stick and 
whorl, and the yarn made into skein. Some of the skeins 
were dyed, others left natural . T h a t the men did the 
weaving is indicated by the finding of a skein of yarn and 
a spindle stick with a male child burial. 

Cordage was made of cotton, yucca, and agave fiber. 
Yucca was the most common fiber used, with agave next 
and cotton the least used. Cords were made of two, three, 
and four strands, with four strands the most common. One 
yucca cord has two stands of single-ply and one strand of 
two-ply twisted together to make a three-strand cord. 

Diameters of cords ranged from 1/16 to 1/4 inch, average 
being i/8 inch. Cotton cordage was generally made with 
a clockwise twist, and agave and yucca usually counter
clockwise. Yucca cordage was rarely made with a clock
wise twist, only one example being found. Ends were 
bound with a single fiber to prevent unraveling. 

Strips of cotton cloth and whole yucca and nolina, 
"beargrass," leaves were also used as cordage, or at least 
in tying objects, for knotted pieces of this material 
were found throughout the ruins debris. Most rarely en
countered were pieces of pliable wood that had been 
knotted or tied as though they had been bound around 
an object. Skeins of raw yucca fiber ready to be made into 
cordage were also found. 

Two small fragments of a twine net bag were found in 
Room 9. T h e remnant of what probably was a pot cradle 
was found in Room 16. It had been fashioned from crude 
yucca fiber cordage and was tied together, like the net 
bag, with square knots. T h e pot cradle evidently had been 
tied together a round a pot to enable the owner to hang 
the pot from the ceiling. 

Basketry 
Close-coiled Basketry. Four minute fragments were 

found in Room 16. All were of the three-rod foundation 
type. Evidently the style was not too common in the area, 
al though it is reported from most of the Southwest at 
various time levels (See Weltfish 1932: 39 for distribu
t ion) . In later times (post 1300) it is common in central 
Arizona and is still manufactured by the Western Apache 
and Plateau Yumans (Tschopik 1939: 129). Haury also 
found very little evidence of this type of basket weaving 
in the Sierra Ancha, and those that he did find were of 
the grass-bundle foundation type ( Haury 1934: 76) . 

Coarse-coiled Basketry. Th i s was represented by only 
one large fragment found in Room 16. Other examples 
have been reported from the area, however, so they were 
probably used extensively. Russell pictures Pima baskets 
of this type and mentions the finding of similar baskets in 
the " T o n t o Cliffdwellings" in 1901 (Russell 1908: 144). 

T h e technique employed in making baskets of this type 
is the same as used by the present-day Pima and Papago 
in making almost identical ones (Kissell 1916: 179-183) . 
A bundle of grass i/2 to 1 inch in diameter was used for 
the foundation and the stitches were wide strips of "bear-
grass" or similar plants. 

In weaving, the stitch splits the bundle of grass, and 
there is a noticeable gap between stitches, so that the 
foundation bundle is quite apparent . 

Twilled Basketry. T w o complete baskets were found 
with Burial A (plate 15A and B). Undoubtedly others 
were represented among the mat t ing fragments to be de
scribed later. T h e technique used in weaving was almost 
the same as that of the matt ing, except that the elements 
were shaped to form a basket ra ther than a flat mat. As 
with the coarse-coiled basketry, distr ibutional evidence 
indicates a southern origin of this trait. 

T h e baskets were made of the leaves of "beargrass" 
(Nolina sp.) in a twilled over-three-under-three weave. 
Both had square, flat bottoms with rounded orifices. T h e 
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PLATE 15—Twilled baskets, spindle whorls, and awls 

A and B-Twilled baskets (B is 3 3/16 inches high). C, D, E, 
and F—Spindle whorls. G through M—Awls of bone and wood. 

larger basket was 5ys inches in diameter at the top and 
3-3/16 inches high. T h e smaller was 37/8 inches in diam
eter at the top and 2 % inches high. 

T h e larger basket had a reinforced rim, or decoration 
around the rim, which was formed by doubling edge ele
ments back into the body and plaiting the extra rim with 
these long elements. A decoration just below the rim of 
the smaller basket was formed in the same manner and 
the edge elements were left long for that purpose. T h e 
larger basket has a concentric square design on the bot
tom, while the smaller has a series of concentric crosses 
on its bottom. 

Haury found baskets of this type in the Canyon Creek 
Ruin (Haury 1934: 72-73) . Kissel's description of similar 
baskets made by present-day Papagos would aptly apply 
to those found at Ton to , indeed those pictured are almost 
identical to the T o n t o specimens (Kissell 1916: 169). As 
with the coarse-coiled basketry, distributional evidence 
indicates a southern origin of the trait. 

Twilled Matting. Matt ing fragments were among the 
most numerous materials found in the Lower Ruin . Pieces 
ranged in size from three nearly complete mats found with 
Burial A to minute fragments in the fill of almost every 
room. T h e three complete mats were approximately 44 
inches long and 24 inches wide. Material used in con
structing them was for the most part "beargrass" (Nolina 
sp.) and the twilling was done in an under-three-over-three 
technique. One exception is a bit made of sotol (Dasylirion 
wlieeleri) in an under-two-over-two twilling (Bohrer plate 
11a). Nolina elements varied in size from approximately 
3/g inch wide (Bohrer plate l i b ) to i/2 inch. Selvage edges 
were done in the same manner as in the twilled cradle-
board previously mentioned. 

Articles of Miscellaneous Materials 
Wood Boiu. A black, hardwood, simple bow was found 

with Burial A. It was badly rotted, but enough was left 
to determine most of the important features. Length was 
about 30 inches, with one-inch width at midsection and 
thickness of 5/16 inch, tapering from a flat trapezoidal 
midsection to ovate ends. T h e shorter length of the trape
zoid is to the front of the bow. 

A notch was provided at each end for the bowstring, 
which is made of a cord probably either of yucca or agave 
fiber. T h e bowstring is a four-strand affair consisting of 
two single-ply strands and two double-ply strands. T h e 
cord, still apparent at one end, was fastened to the bow by 
a loop made by splicing the loose end of the cord back 
into the main body of the cord. 

Arrows. Arrows were made with cane shafts and hard
wood foreshafts. Twenty-five complete or nearly complete 
arrows were found tied in a bundle with Burial A, and 
seven wooden foreshafts were in the fill of the various 
rooms (Bohrer plate 2c,e,f,g,h,l and m). All of the arrows 
were constructed in the same manner, although decora
tions of the nock ends differed. 

T h e arrows averaged 25 to 26 inches in length. T h e 
main body of the shaft is a straight piece of cane (Phrag-
mites communis). T h e cane had evidently been straightened 
by use of one of the arrow shaft straightening stones, for 
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all of the nodes were flush with the surface. In to one end 
of the reed was inserted a pointed hardwood foreshaft. 
T h e end of the foreshaft which was to be fitted into the 
cane was tapered slightly to insure entrance and tightness 
of fit. Foreshafts averaged 8 inches long, of which approxi
mately 2 inches was the portion fitting into the cane. 
None of the arrow foreshafts gave evidence of having been 
worked so as to accept a stone arrowpoint, and all of the 
complete arrows were of this type also. Arrow foreshafts 
were kept in place with some unidentified adhesive. 

T h e nock end was fashioned by lashing a small wooden 
plug into the end of the arrow opposite the foreshaft. T h e 
plug was set flush with the end of the cane shaft and held 
in place by a binding of sinew. T h e n the plug and cane 
were notched together to receive the bowstring. T h e 
wooden plug added strength to the cane and kept the 
bowstring from splitting the arrow when shot. 

Three leathers were used to guarantee true arrow flight. 
T h e feathers were split, trimmed, and tied to the shaft 
with sinew lashings. None of the arrows found had com
plete feathers, but in most cases enough of the quill re
mained to show the method of at tachment. T h e feathers 
were lashed on in the manner used today, i.e., a wide gap 
was left between two of the feathers so that the arrow 
could pass by the bow without shearing off one. T h e 
feathers average 4(/2 inches long and were lashed at both 
ends only (bridge type) . T h e nock end of the feather 
was usually within an inch of the arrow's nock; in fact, 
the nock and the upper end of the feather had a mutual 
sinew wrap. 

Decoration was clone under the feathers and the designs 
were painted before the feathers were in place. Some 
paint ing of the sinew wrappings was done also. Designs 
in the decorations are of several types (fig. 3) and suggest 
the identification method used by archers today. If the 
decorations were to identify an individual's arrows, several 
parties must have contributed to the bundle found with 
Burial A, for among them were found five of Type D, (fig. 
3) ; two of Type A, two of Type E; four of Type B; and 
one of Type C. T h e rest of the arrows in the bundle were 
too badly rotted to discern the decorative elements. 

Arrows of similar construction have been found in the 
Canyon Creek Ru in (Haury 1934: 106-108), Blue River 
(Hough 1914: 63) , and in the Kayenta region (Kidder 
and Guernsey 1919: 122-123) . 

Spindle Whorls. Spindle whorls were of two types, pot
tery and wood, with one of the former and three of the 
latter found. All were circular, flat, perforated in the cen
ter, and had beveled edges. T h e wooden whorls (plate 15D, 
E, and F) were 2(4, 2(/2, and 3(4 inches in diameter, re
spectively, and all were less than (4 inch thick. They were 
made of a soft wood worked into a smooth-surfaced finish. 
T h e pottery whorl is 2 inches in diameter and made from 
a plain, brown ware sherd (plate 15C). 

Spindle Stick. A small stick, tapered on both ends, 9 
inches long and ys inch in diameter, has been called a 
spindle stick. It had fine cotton thread wrapped around 
a 1 (4> inch area at one end, a bundle of cotton yarn near 

FIGURE 3—Arrowsbaft decorations, Burial A 

it, and was found with Burial A. T h e r e is no whorl pres
ent, and no evidence of one, so it is possible that fine 
thread was spun on a spindle stick without the aid of a 
whorl. Another possibility is that this was simply a minia
ture spindle stick similar to others described by Haury 
(Haury 1934: 110). 

Agave Spine Needles. Agave leaves were made into very 
ingenious sewing needles. All of the leaf except the spine 
was stripped to the fibrous interior. T h e fiber was twisted 
into a two-ply cord with the spine in place so that an 
already threaded needle was quickly manufactured. T h e 
needles could be used for sewing with the agave cord, or 
the agave cord could be shortened and a cotton or yucca 
cord spliced into the end. 

Five of these needles were found, all under 5 inches in 
length. Identical specimens were uncovered in the Canyon 
Creek Ru in (Haury 1934: 85) . 

Pointed Sticks (Awls?). In this class are eight pieces with 
one or both ends worked into a point. Complete specimens 
vary from \S/4 inches to 8 inches long (plate 15, G-M) . 
One specimen appears to be the broken end of a digging 
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or planting stick. The other pointed sticks probably were 
aids in textile weaving and leather work, or possibly were 
hair pins and ornaments. 

One pointed stick in particular merits description. It is 
black hardwood, 6 inches long and i/2 inch in diameter, 
with a sharp point at one end. The other end has been 
fashioned into a handle by making four grooves parallel 
to the axis of the stick and five grooves which circle it at 
right angles to the former incisions, thus making a non-
slip handle very similar in appearance to hand grenades 
used in the recent war (plate 15K). 

Wooden Batten. One broken portion 9 inches long and 
% inch wide was found. It is typical of battens used both 
prehistorically and historically in weaving cotton textiles. 

Wooden Sticks with String. Ten small sticks were found, 
each with cotton or yucca string tied to or wound around 
it. One in particular had a 2-inch splint of cane bound at 
both ends to the 5-inch piece of soft wood. The cane had 
cotton lint clinging to it, suggesting service in some way 
in the de-seeding of raw cotton. The use of the other 
stringed sticks is highly problematical. 

Corncobs on Stick. Three corncobs less than 2 inches 
long pierced through the pith center of the cob with a 
small unworked stick were found. 

Painted Sticks. With Burial B were four badly decom
posed painted sticks about 51 inches long and i/2 inch 
wide. They were painted in red, blue, and green, but no 
design was apparent due to poor condition of the speci
mens. The sticks were cut square at the ends and 
apparently had been tied together about one-third the 
distance from the upper end. 

From the position in which they were found, at the right 
side of the body, and the accompanying artifacts, it is 
suggested that these sticks were used ceremonially as staffs 
or wands in the manner of some of the present-day Hopi 
katchinas. 

Similar staffs have been found in association with fully 
extended burials at Nalakihu (King 1949: 74-76) and at 
Ridge Ruin (McGregor 1943: 287-288). Those at Ridge 
Ruin had elaborately carved ends, but the three basic 
colors were the same. The staff from Nalakihu was similar 
to the Ton to specimens except that it lacked green paint. 

Miscellaneous Wooden Objects. Two objects fall into 
this catch-all category. They are a 3-inch long stick which 
has been shredded on both ends and a bundle of six small 
twigs or roots tied together with a cotton string. 

Cane Cigarettes. The four found ranging between li/8 

and 2 inches long averaged 11/2 inches long. The average 
diameter is ys inch (Bohrer plate 3, d-g). Only one of 
the cigarettes had any smoking material in place. Two had 
been smoked, as shown by the charring in one end and the 
pierced node. The fourth had evidently never been used 
but had been prepared for use by piercing of the node. 
The cigarettes were made by selecting a small piece of 
cane (Phragmites communis) with a node about midway 
of the piece. The node was pierced and one end filled 
with a smoking mixture; the other end served as the 
mouthpiece. Smoking material from the one cigarette was 
not tobacco but looked, burned, and smelled like bark 

of some variety, perhaps of juniper. None of the cigarettes 
had, or showed evidence of having had, cotton wrappings 
like those found in the lower Gila and Salt River Valleys. 

Cane cigarettes similar to those at Tonto have been 
found in the Canyon Creek Ruins (Haury 1934: 114), 
and are known from the many caves in the lower Salt 
River area and are reported from Aztec Ruins in northern 
New Mexico (Morris 1919: 57) and the Flagstaff region. 

Apropos of smoking, it has always seem strange to the 
author that the Indians of the Southwest never chanced 
upon the idea of using corn "silk" for smoking. In view 
of the emphasis placed on corn both economically and 
ceremonially, and the ceremonial symbolism of smoke, it 
would seem a logical conclusion for them to have reached. 

Cane Objects. Throughout the fill were many odd bits of 
cane (Phragmites communis) of all sizes. Four were worked 
in a manner other than cutting. Two small pieces have 

PLATE 16—Feathers 
Identification of archeological feathers by comparative photo

micrography. 

A—At left, minute wing barbule of golden eagle (Aquila chry-
saetos) . At right is barbule of archeological specimen (Cat. No. 
T l 153.1) showing distinct similarities of the hamuli. B—At left, 
minute wing barbules of scrub jay (Aphelocoma coerulescens) and 
at right archeological specimen (Cat. No. T l 153.12) showing like 
similarities in hamuli pattern. Enlargement is 210 diameters. (Note: 
the barbule tips of most archeological feathers are broken.) 
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had strips of sinew wrapped about them. These were 
probably portions of arrowshafts, a l though not readily 
recognizable as such. 

One 33/j-inch long piece had a small stick with a tuft of 
cotton lint on the end pushed into one end of the cane. 
Another piece of cane had a ball of what appeared to be 
lac on the end of it. 

Yucca Fiber Pot Rests. T w o yucca fiber pot rests, each 
4 inches in diameter, were found. One was tightly bound 
to make a firm ring, the other was a loosely made circle. 
These are commonly recognized as rests for use in either 
carrying round bottom pottery vessels on the head or in 
setting the vessels on the ground to prevent their tipping. 

Gourd Vessel. A small gourd container was with Burial 
A. It had been fashioned by removing the neck so that 
the main body, l7/8 inches high and l7/8 inches in diam
eter, remained. Removing the neck made a i/2-inch diam
eter opening for the vessel. As an aid for carrying and 
hanging up the container, a cradle and handle was made 
of two cotton cords. Both cotton cords are two-ply, one 
having a ply of blue and one of black yarn, the other 
having one ply of natural and one of brown. T h e cord 
circles the bot tom and the top of the vessel and the two 
circles are connected with a zig-zag of cord so that a series 
of opposing triangles around the vessel resulted. 

An almost identical specimen is figured by Underbil l 
(Underbill 1946: fig. 56) as a type in use among the 
present-day Pueblo Indians. 

Leatlier Rattles. One complete and one badly mashed 
specimen were found. T h e complete rattle was found with 
Burial A. It is a cylinder of leather closed at both ends, 
one end sewn shut, measuring i/2 inch in diameter and 
114 inches long. Inside are several pebbles which rattle 
when the object is shaken. T h e mashed rattle apparently 
was similar. 

Leather. Th ree miscellaneous swatches were found in 
the fill. T w o were natural and the third had been dyed a 
reddish-brown color. None were large enough to give any 
indication of use. 

Feathers. A collection of 14 feathers, some whole and 
some sections, were excavated from the floor of Room 10. 
The re were three sections of golden eagle (Aquila chry-
saetos) feathers, two primary wing (plate 16A) and one 
breast feather. T h e two primary wing feather sections 
were apparently used as arrowshaft flight feathers. T h e 
remaining 11 feathers were identified as those of the scrub 
jay (Aphelocoma coendescens), 8 of which were wing 
feathers (plate 16B) which had been wrapped with cotton 
twine. T h e remaining three scrub jay feathers were rectrice 
feathers. T h e quill ends of the eight wing weathers had 
evidently been wrapped so that they could be attached to 
something else, possibly prayer sticks or costumes. 

Human Hair. T w o hanks of coarse, brownish-black, 
straight human hair were found. These were probably the 
result of a hair cut, for no indication of the use of hair, 
such as the human-hair twine from northeastern Arizona, 
was found in the excavations. 

Glass Beads. Eight blue and six white glass beads, i/8 

inch in diameter (Cat. No. 1073), were found above the 

floor fill almost a foot below an unexposed portion of 
Room 20. These have been identified as common trade 
beads of the mid-19th century. Similar beads have been 
found on modern Indian sites in many places in the South
west. This is an indication that the Yavapai were possibly 
using the area at this time. 

P O T T E R Y A N D D A T I N G 

T h e following are the pottery types recovered from the 
Lower Ruin and Annex, as classified in the system of Col-
ton and Hargrave (Colton and Hargrave 1937). 

Mogollon Brown Ware 
Salado Series 

Salado Red 
Salado White-on-red 

Alameda Brown Ware 
T o n t o Series 

T o n to Red 
Gila Series 

Gila Red 
Roosevelt Red Ware 

Pinto Polychrome 
Gila Polychrome 
T o n t o Polychrome 

White Mountain Red Ware 
Fourmile Series 

Pinedale Polychrome 
Fourmile Polychrome 

Cibola Whi te Ware 
White Mountain Series (Light Paste) 

Roosevelt Black-on-white 
Plainwares 

Tonto Red, A.l). 1150-1275 (Colton and Hargrave 1937: 
166) 

All along the stretch of country on top of and just below 
the Mogollon Rim from the vicinity of Flagstaff to Chi
huahua, Mexico, one finds the common plainware pottery 
to be a paddle and anvil brown which apparently was 
derived from the parent Mogollon brown wares and Ho-
hokam wares. All of these brown wares which Colton and 
Hargrave have classified under the general term "Alameda 
Brown Ware" (Colton and Hargrave 1937: 44-45) are 
very similar with few exceptions. In fact, Colton says, "As 
the types of Alameda Brown Ware intergrade into one 
another without very sharp distinctions, they are not of 
much use in dating and, for statistical analysis, it is 
usually safer to lump them as Alameda Brown Ware." 
(Colton 1946: 26) . 

Of the total of 2,634 sherds found dur ing the excava
tions of the Lower Ruin and the Annex 2,340 or 85 per
cent were plainware. 

T h e most common type of pottery in the Lower Ruin 
and Annex (78 percent of all pottery) is an Alameda 
Brown Ware which corresponds well to T o n t o Red as de
fined. However, its companion wares place it at a later 
date than is given for the T o n t o Red by Colton and Har
grave. Also, there is a general degradation in technique 
and finished product as compared to the original descrip
tion. If the writer were a "splitter" it would be possible 
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to perhaps name a new type. In view of my own feelings and 
the preceding observations of Colton, I feel it wiser to ex
tend the terminal dating to circa A.D. 1400 and make 
notation of the decline in technique for T o n t o Red, than to 
add an un impor tan t and relatively useless new name to an 
already overpowering list of pottery types. In like vein the 
writer recognizes that a smudged variety (Colton 1941: 
42) , an incised variety, and a smoothed corrugated variety 
of the type can be recognized, but feels that they should 
not be named as separate types but should be included 
within the type description. T o wit, the type description 
(Colton and Hargrave 1937: 166) should be changed to 

read as follows: 

T O N T O RED 
Synonyms: (a) Plain Ware, Schmidt 1928: 298; (b) 

Gila Redware, in part, Gladwin, W. and H. S. 
1930b, pi. 12. 

Type Specimens: Sherds nos. 449-503, 2949-2970 in the 
Type Collection of the Museum of Northern Ari
zona. 

Type Site: NA 779, Reiser Ranch, near Payson, East 
Verde River, Gila County, Arizona. 

Stage: Pueblo III-IV. 
T i m e : Probably between A.D. 1150-1400. 
Description: Constructed: by paddling. Fired: in oxidiz

ing atmosphere. Core: gray, dark brown to brick red. 
Temper : very abundant ; predominately large grains 
quartz sand and crushed feldspar (?), with smaller 
amounts opaque angular fragments, gray reddish, black 
or whitish; temper always conspicuous on worn surfaces; 
frequently on unworn surfaces. Tex tu re core: coarse to 
very coarse. Vessel walls: weak to medium strong. Frac
ture: crumbling. Surface finish: exteriors, bumpy, some
times moderately polished, usually gritty, occasionally 
smoothed corrugations visible; sometimes lightly coated 
with a thin reddish wash, often fugitive; generally im
pacted; occasionally lightly polished; occasionally incised 
decoration; interior surfaces, often lightly polished, often 
smudged; anvil marks usually conspicuous. Surface color: 
exteriors—usually dull brick-red; interiors—black, brown, 
gray, or buff; color core and surfaces do not contrast ex
cept smudged interiors and slipped exteriors. Fire clouds: 
uncommon. Forms: bowls, jars (predominate) ; often diffi
cult to distinguish form from individual sherds. Recorded 
range thickness vessel walls: 4.2 to 18 mm.; greatest in
dividual range recorded, 3.8 mm.; average thickness (160 
sherds) 7.8 mm. Rims: bowls IA4, IB3, IA12; IC4, ID7; 
IB4; IB2, IBS. No painted decoration. Remarks: tech
nique becomes progressively cruder and sloppier from 
early to late. 

Only five whole pieces of pottery were recovered in the 
excavations (plate 17A, B, C, D, and H) and all were 
T o n t o Red. One is a small, narrow-mouthed jar found in 
the fill of Room 30. T h e jar is 5 % inches high with a 
diameter at the greatest portion of 7 inches and an orifice 
diameter of 5 inches. T h e other four pottery specimens 
are small bowls. One was found with Burial A, and the 
other three were found in the fill of Room 28. T h e two 

smallest bowls from Room 28 were found nested to
gether. T h e largest is 57/8 inches in diameter and 2i/2 

inches high, while the smallest is 4 inches in diameter and 
\y4 inches high. One of the bowls has a smudged interior 
and one an incised exterior. 

Salado Red, A.D. 1150-1250 (Gladwin, W. and H. S. 
1930: 10; Colton and Hargrave 1937: 65) 

This type of plainware is found in small quanti ty at 
T o n t o (5 percent of the whole) and is more typical of 
earlier periods of occupation in the Roosevelt Lake area 
of the T o n t o Basin. Very little of the typical type was 
found, most of the sherds being a degenerate form fast 
approaching a merger (?) with the previously named type, 
T o n t o Red. In fact, there are a few sherds present which 
are almost indistinguishable as to type. These either repre
sent a degenerate Salado Red, a blending of the two types 
(Salado Red and T o n t o Red) , or the influence of the 

Salado Red on T o n t o Red. More work will have to be 
done on the earlier occupations of this area before this 
picture is clear. 

Gila Red, A.D. 1200-1400 Gladwin, W. and H. S. 1930: 
12; Colton and Hargrave 1937: 176-177) 

T h e exact status of this pottery type is still in doubt . 
It is quite closely allied with the Hohokam area, yet 
Gladwin says, "I t has been a difficult question to decide 
whether the ware originated in the Gila Basin, reached 
its highest development in Roosevelt, and spread to Flag
staff or vice versa." (Gladwin 1930: 14). T h e small quant
ity found at T o n t o (2 percent of the whole) adds little to 
the present knowledge of the type, except that Gila Red 
appears to diminish in populari ty toward the end of the 
1300's. 

Corrugated (Northern, ware undetermined) (Colton and 
Hargrave 1937: 60, 196) 

In addit ion to the foregoing one sherd which Colton 
(Colton, personal correspondence, March 1952) identified 

as either Linden Corrugated (A.D. 1050-1250) or Tusayan 
Corrugated (A.D. 950-1275) was found in this Annex 
terrace. Its identification points to contacts to the nor th 
and east and beyond that little information can be gained 
from it. 

Unnamed Red Plainware 
In one case the potter had made a jar in the style of the 

Gila-Tonto polychromes except that the entire vessel was 
given a red slip and then fired, without paint ing any de
sign in black and white as in the Gila and T o n t o poly
chromes. Th i s seems to have been extremely rare as only 
portions of one jar were found, al though small sherds from 
other vessels of this type would be indistinguishable from 
sherds from the bottoms of either T o n t o or Gila poly
chrome jars. 

Painted Wares 
Gila Polychrome, ca. A.D. 1300 (Gladwin, W. and H. S. 

1930: 6-7; Colton and Hargrave 1937: 88-90) 
Th i s type along with its companion type, T o n t o Poly

chrome, was the typical painted ware used at the Lower 
Ruin. No complete pots of this ware were found, but a 
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PLATE 17—Pottery 

A, B, C, and D—Plainware pottery (A is 7 inches at largest diameter and B is 4 inches in diameter) . 
E—Pottery duck head 
F—Perforated sherd (3 inches long) 
G—Gourd container 
H—Pottery bowl of Tonto Red (21/2 inches high) 

duck head (plate 17E) in the style of the common Gila 
Polychrome effigy jars was found in Room 16. Gila Poly
chrome made up 5 percent of the whole. 

Additions to Colton's and Hargrave's description are as 
follows: 

Recorded range thickness of jar walls: 5/16 inch to 1/8 
inch. Rims: bowls, IIE4, IA11; jars IIB7, IIB3, IC4. 

The range of Gila Polychrome is one of the most wide
spread of any pottery type, from central Arizona to eastern 
New Mexico and from Chihauhau to northern Arizona. 

One concludes that either the pottery or the material that 
came in it was quite popular and in demand, or else the 
people who made this type were the traders of the time 
and got around a great deal. Most probably it was a little 
of both that gives the answer to the wide range of this 
type. 

Pinto Polychrome, A.D. 1150-1250 (Gladwin, W. and H. 
S. 1930: 4-5; Colton and Hargrave 1937: 87-88) 

Pinto Polychrome was of very minor importance in the 
Lower Ruin (.2 percent of the whole) . Portions of one 
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small bowl were found in Room 16 and several other 
sherds were found in various rooms. Most probably these 
represent "heir loom" pieces as Pinto Polychrome is more 
typical of earlier occupations in the area. 

Roosevelt Black-on-white, A.I). 1200-1300 (Gladwin, W. 
and H. S. 1931: 47; Hawley 1936: 53) 

Th i s type has been placed in the White Mountain Series 
(Light Paste) . Roosevelt Black-on-white for all practical 
purposes is indicative of earlier periods. Its importance in 
the Lower Ruin is very slight as very few sherds were 
found (.1 percent of the whole) . 

Pinedale Polychrome, A.l). 1250-1325 (Colton and Har-
grave 1937: 107-108) 

Important among the intrusive types is Pinedale Poly
chrome (.3 percent of the whole) . This type and Fourmile 
Polychrome were the principal indigenous painted wares 
in the Canyon Greek area (Haury 1934: 5-13) and most 
probably Pinedale Polychrome was traded from this near
by region. 

Fourmile Polychrome, A.l). 1350-1400 (Colton and Har-
grave 1937: 109-111) 
Fourmile Polychrome was the principal indigenous 

painted type found by Haury at Canyon Creek Ruin 
(Haury 1934: 128) and might possibly have been traded 
to T o n t o from there (.2 percent of the whole at Tonto) . 

Salado While-on-Red, probably A.I). 1150-1250 (Colton 
and Hargrave 1937: 65-66) 

One sherd of the painted variety of Salado Red was 
found in Room 16 (.1 percent of the whole) . 

Perforated Plate. Perhaps the most interesting sherd 
found was a small rim fragment of a light tan pottery 
plate which had holes punched around the edge (plate 
17 F) . Similar complete or partial plates of this nature 
have been found by Steen in the Upper Ruin at T o n t o 
(Tonto files), by Haury at Show Low (Haury and Har

grave 1931: 68-69, plate 18, fig. 2), and at Los Muertos 
(Haury 1945: 111-112), by Kidder and Guernsey in Marsh 

Pass (Kidder and Guernsey 1919: 143). The re is some 
doubt as to whether the perforations were functional or 
decorative. They seem to have some special significance as 
all of the examples found to date are quite similar al
though geographically distant from one another. 

Discussion 
We may divide the pottery types found in the Lower 

Ruin into three general classifications. T h e indigenous 
types: T o n t o Polychrome, Gila Polychrome, T o n t o Red 
and possibly Gila Red. T h e intrusives from prior periods 
in the same area: Roosevelt Black-on-white, Pinto Poly
chrome, Salado Red and Salado Red-on-white. T h e in
trusive types from other areas: Linden or Tusayan Cor
rugated, Pinedale Polychrome, and Fourmile Polychrome. 

Little can be said about the intrusives from other areas 
as they were very small in number . They do, however, 
point to contact with peoples to the north and east of 
the T o n t o Basin.2 Tusayan Corrugated is found in the 

2The author used the words "Roosevelt Lake Basin." For consistency 
with the opening paper in this volume, such substitutions will occur 
as necessary, throughout this bo.ok. 

Kayenta area; Linden Corrugated is found in the White 
Mountains; Fourmile and Pinedale Polychromes come 
from along the Mogollon Rim near Show Low, Arizona. 
T h e perforated plate sherd also points to connections with 
these same areas. 

Roosevelt Black-on-white and Pinto Polychrome are 
recognized as the ancestors of the later Gila and T o n t o 
Polychromes (Galdwin, W. and H. S. 1931: 4-5). Pinto 
Polychrome is derived by Gladwin (Gladwin, W. and H. S. 
1931: 4-5) from St. Johns Polychrome, Roosevelt Black-on-
white from Tularosa Black-on-white with Tusayan in
fluence in some of the designs (Gladwin, W. and H. S. 
1931: 49) . Mera, however, differs with Gladwin on the 
derivation of Pinto Polychrome since he postulates that its 
ancestry belongs in the same series with types having a 
Woodruff Brown ancestry (Mera 1934: 15) in the Petri
fied Forest region. Mera also finds what he suspects to be 
an early stage of Roosevelt Black-on-white in this same 
area with a Holbrook slip and a Chaco Black-on-white 
paint and paste (Mera 1934: 10). 

T o n t o Red and Gila Red both belong in the Alameda 
Brown Ware group along with other series and types from 
areas along the Mogollon Rim. Most of these types are 
quite similar except for the temper used (Colton 1941: 
34) . T h e temper appears to be a product of environment 
rather than cultural differences. All of the types are con
structed by the paddle and anvil method as opposed to 
coiling and scraping. However, the other pottery types 
found in the Lower Ruin were of the coiling and scraping 
construction. 

Salado Red (including Salado White-on-red) is a quite 
distinct member of the Mogollon Brown Wares. Little is 
known at present of its derivation, evolution, and relation
ships. 

Dat ing 
As methods of determining occupation and dates of the 

Lower Ruin are of necessity restricted almost entirely to 
the use of dated pottery types, this section on dating is in
cluded at the end of the chapter on pottery. 

Several wood samples were found and sent to Te rah L. 
Smiley, of the Laboratory of Tree-Ring Research at the 
University of Arizona, Tucson, Arizona, but because of 
the nature of the samples they were undatable. T w o of 
the samples were of juniper (Juniperus deppeana) and one 
of ponderosa pine (Pinus ponderosa) (Smiley, personal 
communication, 7 June 1950). 

However, with the aid of the pottery found in the ruin 
a fairly accurate estimate of the dates of occupation may 
be given. T h e pottery types found and their dates are as 
follows: 
* Tonto Polychrome 

ca. 1400 Colton & Hargrave 1937:90 
*GiIa Polychrome 

ca. 1300 Colton & Hargrave 1937:88 
Pinto Polychrome 

Prob. 1150-1250 Colton & Hargrave 1937:87 
Fourmile Polychrome 

1350-1400 Colton & Hargrave 1937:109 
Pinedale Polychrome 

1250-1325 Colton & Hargrave 1937:107 
Roosevelt B / W _ p r o b . 1150-1250 
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PLATE 18—Burial A 

Burial A found in Room 18. This child burial was completely wrapped in a white cotton blanket and laid on a twilled "beargrass" mat. 
The body with numerous mortuary offerings was covered with two twilled "beargrass" mats. The head of the child is at the right. 

*Tonto Red 
1150-1400 Colton & Hargrave 1937:166 

*Gila Red 
ca. 1200-1400 Colton & Hargrave 1937:176 

*Salado Red 
1150-1250 Colton & Hargrave 1937:65 

Salado W / R 
1150-1250 Colton & Hargrave 1937:66 

Tusayan Corrugated 
1050-1250 Colton & Hargrave 1937:60 

or or or 
Linden Corrugated 

950-1275 Colton & Hargrave 1937:196 

It will be seen that the majority of the types just listed 
and especially the predominant types (starred) found in 
the Lower Ruin all date within the period A.D. 1300-
1400. Of the exceptions to this, Salado Red represents a 
carry-over from an earlier period in the region. 

Of these predominant types we find two, T o n t o Poly
chrome and Fourmile Polychrome, which date in the latter 
half of the 14th century. Gila Polychrome, also, probably 
should be dated A.D. 1300-1400, as it has been found in 
sites dated by dendrochronology in the late 1300's (see 
below). From this general review I estimate occupation 
date of the Lower Ruin and Annex as sometime between 
A.D. 1350 and 1400, plus or minus 25. years. 

In support of this dating are the tree-ring dates from 
ruins which appear to be contemporaneous in part with 
the Lower Ruin . These are sites in the Sierra Ancha dated 
A.D. 1310-1347. [Only the sites which show Gila and 
T o n t o Polychromes are given. These are Arizona C 1: 44 
dating 1310-1330; Arizona G 1: 46 dating 1323; and Ari
zona C 2: 11 dating A.D. 1340-1347 (Haury 1934: 5-14) ; 

Canyon Creek Ruin dating A.D. 1326-1348 (Haury 1934: 
58) ; and Gila Pueblo dating A.D. 1345-1385 (Haury 1938: 
3).] Finally, the presence of Fourmile Polychrome, a late 
14th century type, adds further credence to this date of 
A.D. 1350-1400, plus or minus 25 years, for the Lower 
Ruin and Annex. 

H U M A N BURIALS 
Only three burials were found, two in the Lower Ruin 

and one in the Annex. T w o were children, the third 
adult, and all were in a fully extended supine position, 
with each oriented differently. Mortuary offerings were 
fairly plentiful in two cases and absent in the third. From 
this meager evidence it would seem that the preference 
was to bury children beneath the room floors and adults 
outside the village walls. Th i s may account for the scarcity 
of burials, since most of the rooms within the pueblos had 
been "pothunted" and with a whole hillside where the 
adults could have been buried it would have been a nearly 
impossible task to locate them. No physical measurements 
were possible, due to condition of the burials. 

Burial A (plate 18) was 13 inches beneath the floor of 
Room 18 lying parallel to the north wall and approxi
mately 16 inches from it. T h e body was on its back, fully 
extended, except for the head, which had been forced 
upward so that the face was looking directly at the feet. 
Head was oriented to the east. 

T h e body was completely wrapped in a white cotton 
blanket, except for upper portions of the face which were 
still visible and still had skin present. T h e outlines of a 
skullcap-type of hat could be seen on the head. T h e body 
measured 29 inches in length. 
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After the grave (1 foot 6 inches by 3 feet 11 inches) had 
been dug in the floor of Room 18 a twilled "beargrass" 
mat had been forced into it and the blanket-wrapped body 
placed on the mat. T h e n the burial furniture was laid on 
and around the body and two more twilled "beargrass" 
mats were forced into the hole covering the body. T h e 
hole was then filled with dirt and the floor evidently re-
plastered over the grave. Although the body itself was 
some 12 inches beneath floor level, edges of the mats 
were within 2 or 3 inches of the floor and it was their dis
covery that led to the finding of the burial. 

A T o n t o Red pottery bowl, two twilled baskets, a 
spindle stick, a bundle of cotton yarn, a leather rattle, 
and a gourd container (plate 17G) were on the chest and 
arm at the right side of the burial . T h e pottery bowl was 
next to the head and the baskets nested together next to 
the bowl. Inside the nested baskets were the spindle stick, 
the cotton yarn and the gourd container. T h e pottery 
bowl had the remains of a few beans in it and another 
large bean was found loose nearby. T h e leather rattle was 
lying near the baskets. 

On the left side of the burial was a bundle of 25 wooden-
tipped cane arrows tied together with a rag and a bow. 
T h e points of the arrows were toward the head of the 
burial and the shafts ran parallel with the body. T h e bow 
was parallel to the arrows. 

At the foot end of the burial was a cotton cloth bundle, 
apparently made up by laying the cloth out flat, smearing 
it with a vegetal mixture and then rolling the bundle up 
so that it gave the appearance of a jelly roll with the 
vegetal material sandwiched in between the layers of cloth. 
Miss Bohrer identifies this vegetal material as sagebrush 
leaves and inflorescence. T h e long axis of the bundle was 
lying at right angles to the long axis of the body. Next 
to the body was a loose circular mass of yucca fiber which 
may have been used as a pot rest. T h e nock ends of the 
bundle of arrows lay on the bundle of cotton cloth and 
vegetal material. 

On top of the burial and the arrows was a twilled mat
ting cradleboard, which had been intentionally cut in two 
longitudinally and one half placed in the other. T h e 
tump strap of the cradleboard was found on top of the 
upper mat as if thrown into the grave as an afterthought 
or forgotten unti l the last minute. Lying loose about the 
body were stalks, cobs, and kernels ot corn; fiber, seeds, 
and bolls of cotton; and rinds of squash and gourd, be
sides the aforementioned beans. 

T h e burial was removed intact with its accompanying 
material and placed in the museum at T o n t o National 
Monument as an exhibit. Consequently the wrappings 
were not removed from the burial and the exact age or 
sex could not be determined. It is estimated, from the size 
of the body, that the burial was a child 3 to 5 years of age, 
and from the bow and arrows it is qui te possible it was a 
male child. 

Burial B was found 41 inches beneath the surface of the 
small terrace in front of Rooms 27 and 29. T h e body was 
fully extended, lying on the back, with head oriented to 
the southwest. 

Four sticks painted red, blue, and green and nearly as 
long as the skeleton, lay parallel to the right side. At the 
shoulder height lying among the painted sticks were re
mains of a turquoise mosaic, several bone awls, and three 
shell pendants. A quartz crystal was found in the pelvic 
area. A small bit of matt ing underneath the skull gave 
evidence that the body had probably been placed on a mat 
much like Burial A. 

T h e skeleton was very fragile and badly crushed by the 
overlying dirt so that no measurements could be obtained. 
One lumbar veterbra was noted to have arthrit ic lipping. 
T h e skelton was judged from denti t ion and skull sutures 
to be an adult , age indeterminable. Sex was most probably 
male, as determined from heavy ligament attachments on 
some of the bones. 

Burial C was found without offerings 6 inches below the 
floor of Room 8, 21 inches from the west wall and 19 
inches from the north wall. It was the burial of either a 
premature or an at-birth infant. T h e skeleton was fully 
extended, lying on the back, the head oriented to the 
southeast. T h e body had been wrapped in a plain weave 
cotton blanket in a fragmentary condition. Prior to burial 
a small mound of adobe had been made in the grave on 
which the body was placed after the mud had dried. T h e 
floor had been replastered after burial. 

Sex was not determinable. Age was determined by the 
cranial bones, which had not joined, and the degree of 
ossification of bones of the body and extremities. T h e 
burial was removed and cleaned and later replaced on an 
in situ exhibit. 

Discussion 
Burials which were fully extended and supine have 

been found from Flagstaff south along the Mogollon 
Rim, at Winona village in the Elden, Padre, Winona 
and Angell loci of the Sinagua (McGregor 1941: 271-
273); and elsewhere in the Turkey Hill, Glear Creek 
and Honanki foci of the Sinagua (Colton 1939: 42-45). 
Caywood and Spicer found the same custom at Tuzigoot, 
a Southern Sinagua site (Caywood and Spicer 1935: 96-97) 
and in the Ghino focus of the Patayan root (Spicer and 
Caywood 1936: 71-75). Cummings found a similar disposi
tion of the dead at Kinishba (Cummings 1940: 94-102) 
and Wendorf at Point of Pines encountered 7 out of 14 
burials in an extended supine position (Wendorf 1950: 
136). Haury also found similar burial habits in the Sierra 
Ancha (Haury 1934: 143-146). Farther afield it is not too 
uncommon to fund this mode of burial in San [uan 
Anasazi sites of the 10th and 11th centuries ( Brand, et al 
1937: 144). 

Physical characteristics were not determinable from skel
etal material in the Lower Ruin. However, it is highly 
possible that the inhabitants were similar to those of the 
nearby contemporary villages of Canyon Creek and Besh-
ba-gowah. Skeletal material from these two sites is similar 
and shows the inhabitants to have been short, slightly 
built, brachycephalic, with occipital head deformation in 
many cases (Haury 1934: 147-148; Gavin 1940: 10-11). As 
pointed out by Reed (Reed 1950: 124) occipital head de
formation is consistently found in supine burials in the 
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Flagstaff region and generally this appears to be the case 
all along the Mogollon Rim in Arizona. 

FINAL DISCUSSION 

Culturally the inhabitants of the Lower Ruin and An
nex of T o n t o National Monument belong to the group 
classified by archeologists as the Salado Branch. Within 
the Salado Branch the Gladwins (Gladwin, W. and H. S. 
1934 and 1935) have set up three phases to account for 
the Salado occupation of the T o n t o Basin. These, are, 
with their identifying pottery types, the Roosevelt Phase 
(Roosevelt Black-on-white and Pinto Polychrome) , the 
Middle Gila Phase (Gila Polychrome) , and the T o n t o 
Phase (Tonto Polychrome), chronologically listed from 
early to late. 

Perhaps it would be well first to gain a little perspective 
of the earlier history of the Salado Branch before discuss
ing the various late phases. Three basic cultures of the 
Southwest are involved, for it appears that the Salado was 
the result of an amalgamation between the Mogollon and 
the Anasazi, plus a close and long association of the re
sults of this amalgamation with the Hohokam group. 

T h e "marriage" between certain Anasazi and Mogollon 
groups took place at an early date (at least by A.D. 700) 
in the wooded country along the top of the Mogollon 
Rim, as exemplified by excavations in the Forestdale area 
(Haury 1945: 205-213). Even at this date Hohokam con
tact was present, as shown through pottery. From this 
"marriage" came a group which has been variously called 
the "Little Colorado" (Gladwin, W. and H. S. 1934: 22; 
Hawley 1950: 9) or the "Western Pueblo" (Reed 1950). 
Earlier estimates of this group over-emphasized importance 
of the Anasazi influence, while the idea is held by many 
today that the influence of the Mogollon was much greater 
than heretofore suspected and that Mogollon influence 
can still be seen in the cultural differences between "West
ern" and "Eastern" Pueblos today. Reed's observations on 
this subject (Reed 1950) are suggested for further stud) 
and consideration. 

Little is known of the period between the meeting of 
the two groups, Anasazi and Mogollon, and the late phases 
of the various branches of the Western Pueblo group. Re
cently, however, at tention has been drawn to this unknown 
era by the works of Gila Pueblo and the Peabody Museum 
in the Quemado area and by the University of Arizona in 
the Point of Pines area. When the final reports are in 
we may expect a much more detailed analysis than can be 
given at present. It would appear, however, that small 
groups began to move south and westward into the coun
try along and below the Mogollon Rim from the cultural 
center near the meeting place of the Western Pueblo. One 
of these groups, picking up distinctive identity as it moved, 
settled in the T o n t o Basin area as part of the Salado 
Branch of the Western Pueblo. Its roots appear to have 
been more in the northern portion of the contact line be
tween the Mogollon and Anasazi, perhaps somewhere in 
the stretch of country between Show Low and Chavez Pass. 

Some writers would place all of these southward moving 
groups in the Salado Branch. McGregor, in particular, 

places all the groups along the Mogollon Rim, from T o n t o 
Basin to southwestern New Mexico, into this branch, 
recognizing only a mounta in and desert subdivision (Mc
Gregor 1941: 326). However, in view of recent excavations 
in the region, it seems more practical to definitely limit the 
Salado Branch people to the makers of Salado polychromes 
and to people also having the material traits as outl ined 
in table Iff. Salado polychromes are specifically mentioned 
because it is felt they are one of the outstanding diagnostic 
traits of the culture lor identification and classification 
purposes. Polychrome wares produced in the region are 
among the most widely known and most easily recognized 
of any of the prehistoric southwestern potteries. Th i s is 
not to be construed as put t ing pottery on a more impor
tant level than the people themselves, but it would seem 
that the product of the potters is one of the most time 
sensitive, varied, distinctive, and individualistic material 
traits of the various closely related groups of prehistoric 
people in the Southwest. 

This , of course, would exclude some of the groups which 
McGregor has placed in the Salado Branch (McGregor 
1941b: 326) . Recent excavations of sites occupied by these 
other groups has shown much diversity in some aspects 
from the Salado as outlined in table III . T h e little that 
has been published on these excavations has shown a 
significant difference in pottery, architecture, and other 
traits between the so-called "Salado" groups of McGregor 
and the Salado Branch as outlined here, enough difference 
to warrant this re-evaluation of the Salado Branch. Knowl
edge of the Salado Branch is still far from complete as 
excavations in other Salado occupied areas, principally the 
Upper or Middle (depending upon your point of view) 
Gila River Valley, will undoubtedly show. It is believed, 
however, that all the minor subdivisions of the Salado 
which may result from such excavations will fall within 
limitations of the culture as defined here. 

This again brings us to the three phases offered by the 
Gladwins: Roosevelt, Middle Gila, and Ton to . Accord
ing to the Gladwins (Gladwin, W. and H. S. 1935: 212-
216) the Roosevelt Phase began with the arrival of the 
peoples from the northeast (Little Golorado area) , and is 
defined as possessing the following diagnostic traits: Roose
velt Black-on-white and Pinto Polychrome pottery; com
pounds with one-story houses buil t against the compound 
walls; building construction with boulder foundations; 
three-quarter grooved axes; trough metates; one-sided 
manos; well made notched, indented base arrowpoints; 
copper bells; jewelery of shell (both carved and inlaid) ; 
turquoise, and bone, including bracelets, earrings, beads, 
and hair ornaments; inhumations and cremation burials 
within the compound. 

T h e Middle Gila Phase (Gladwin, W. and H. S. 1935: 
217-220) is differentiated from the Roosevelt Phase by 
Gila Polychrome replacing Roosevelt Black-on-white and 
Pinto Polychrome and the building of small pueblos in 
the center of a compound enclosure. T h e T o n t o Phase 
(Gladwin, W. and H. S. 1935: 219-220) is supposedly a 
local development in the T o n t o Greek area featuring "an 
abundance of Jeddi to Black-on-yellow and the appearance 
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of T o n t o Polychrome," the T o n t o Polychrome appearing 
only in the form of small jars and bowls. T h e late Middle 
Gila Phase, according to the Gladwins, also has T o n t o 
Polychrome present, but on large bowls and jars too. 

T h e Middle Gila Phase (especially the late Middle Gila) 
and the T o n t o Phase are rather confused, as can be seen 
above, and from the descriptions are only slightly variant. 
T o further confuse the issue, the Gladwins in a slightly 
earlier work (Gladwin, W. and H. S. 1934: 22) do not 
show this finer difference between the Middle Gila and 
T o n t o Phases but show a Middle Gila Phase with Gila 
Polychrome as the sole diagnostic pottery type. According 
to the one publication (Gladwin, W. ami H. S. 1935: 217) 
the T o n t o Cliffdwellings are assigned to the Middle Gila 
Phase, but using the earlier publication, where T o n t o 
Polychrome is the diagnostic pottery type of the T o n t o 
Phase (Gladwin, W. and H. S. 1934: 22), the clifl'dwell-
ings would have to be placed in the T o n t o Phase. 

T h e problem evolves into whether or not the use of 
small T o n t o Polychrome jars and bowls and the presence 
of Jeddito Black-on-yellow is sufficient to designate a sepa
rate phase, especially since, according to the specifications, 
the phase is only a local or specialized phase in the first 
place. 1 believe that there should rightly be a T o n t o Phase, 
but not with the limits or criteria as given by the Glad
wins. T h e late Middle Gila Phase as outlined by the 
Gladwins would appear to be almost identical, with minor 
differences, with the Ton to Phase; so, in order to avoid 
confusion, it would be best to combine this late Middle 
Gila Phase with the T o n t o Phase and call it all the T o n t o 
Phase as most writers have consciously or unconsciously 
done. 

During the Middle Gila Phase the village type remained 
a walled compound but there is much evidence in the 
T o n t o Basin region, at least, that dur ing the T o n t o Phase 
cliffdwellings and hilltop sites were the abode of the 
Saladoans. These hilltop sites are not mentioned in any 
of the Gladwins' works, nor do they appear in any of the 
Gila Pueblo Survey records; but they are present, and in 
quantity, on the crests of a great many of the ridges ex
tending from the mountains on the southwest side of the 
T o n t o Basin. Those that I have seen are 15- to 30-room 
villages, without apparent compound walls, built in strate
gic locations near springs, and showing a preponderance 
of Gila and T o n t o Polychromes on the surface. The re are 
also unconfirmed reports of similar sites on the northeast 
side of the basin. 

T h a t there is T o n t o Polychrome present on some of the 
sites in the valley proper is not doubted, but this may be 
explained by the hypothesis that the old abandoned Mid
dle Gila Phase pueblos were used as temporary habitations 
by the T o n t o Phase people while carrying on farming in 
the valley. T o further augment this argument, along 
lower Pinto Creek are many one-roomed houses which 
were partially dug into the sides of hills and which have 
Ton to Polychrome showing on the surfaces. Further, 
Schmidt reports that the ruins in the valley have poly
chromes showing on and in the room surfaces but not in 

the trash mounds (Schmidt 1928: 284). If Schmidt's ob
servations are correct and if the growing feeling that 
T o n t o Polychrome was contemporary with Gila Poly
chrome throughout its existence is correct, then it may be 
that the period called Middle Gila Phase does not actually 
exisl per se. In line with this it was noted while going 
through the Gila Pueblo Survey records at the Arizona 
Stale Museum that very lew sites containing a preponder
ance of polychrome ware were found in the T o n t o Basin 
by the Gladwins. T h e solution to this problem is, of 
course, careful excavation; but it is felt that the ideas and 
facts expressed above should be set forth to stimulate 
either further excavation or further discussion. 

T O N T O PHASE 
(Form after Colton 1939) 

D I S T R I B U T I O N IN SPAGE: T o n t o Basin; probably the 
Saflord area; and mixed with Glassic Hohokam on the 
Lower Gila and Salt Rivers. 

D I S T R I B U T I O N IN T I M E : 1350-1400 plus or minus 25 
years. Determined from pottery types. One tree-ring date 
from Upper Ruin, T o n t o National Monument : A.D. 
1346 (Haury 1938). 

EXCAVATED SITES: Lower Ruin and Annex (Pierson) ; 
Upper Ruin, in part (Steen) ; Gila Pueblo, in part 
(Gladwin) ; Togetzoge, in part (Schmidt) ; Beshba-

gowah, in part (Vickery). 
PHASE D E T E R M I N A T E S : 

Pottery 
(a) Indigenous utility type: T o n t o Red. 
(b) Indigenous decorated types: T o n t o and Gila 

Polychromes. 
(c) Associated utility types: Gila Red. 
(d) Associated decorated types: Pinedale Poly

chrome; Fourmile Polychrome. 
(e) Polychrome effigy pottery, perforated plates: 

spindle whorls. 
Architecture 

(a) Multi-storied cliffdwellings and hilltop pueblos. 
Compounds (?) . 

(b) Abundant clay mortar and plaster masonry, verti
cal center ceiling supports, T a u and rectangular 
doorways, clay-lined circular firepits, hatchways. 

(c) No kiva. 
Stone: Grooved schist arrowshaft straighteners; trough 

metates; one hand, one use side, rectangular manos; 
mescal knives; 3/ rgroove axes; triangular, low side 
notched arrow points; concretions, cpiartz crystals. 

Bone: Awls. 
Shell: Glycymeris bracelet; Olivella; Anodonta; Haliotis; 

Conns tinklers; Melongena. Pendants and animal ef
figy pendants. 

Basketry: Coarse coiling; 3-rod close coiling; 3 x 3 twill
ing. 

Clothing: String skirt; "skull" cap; cotton blankets; cot
ton cloth breechclouts; yucca fiber cord sandals in a 
1 x 1 twill; whole and partially broken leaf sandals in 
a 1 x 1 twill. 
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Cotton Weaving: Plain; plaid; striped, rag weft; warp 
float; slit tapestry; weft wrapped weaves. Embroidery; 
braiding and stamp dyeing. 

Twilling: Twil led matt ing in 3 x 3, twilled cradleboard, 
twilled carrying strap. 

Wood: Simple bow; awls; painted staffs; cane cigarettes; 
agave spine needle; compound cane arrow with wood 
foreshaft. 

Food: Corn (flint, teosinte infected), beans (lima, com
mon, teparies, and jack) , squash (pepo, moschata and 
mixed, amaranth, yucca, agave, cactus fruits, acorns, 
walnuts, mesquite, paloverde, acacia, hackberry, jo
joba, deer and pronghorn. 

Disposal of the Dead: Inhumat ion , supine, fully ex
tended. 

Physical Type: Short, slightly built; brachycephalic, oc
cipital head deformation. 

Authorities: Steen; Gladwin, W. and H. S. 1934, 1935; 
Schmidt 1926 and 1928; Vickery 1939, 1945; and 
Gavan 1940. 

SUMMARY 

T h e habitations known as the Lower R u i n and Lower 
Ruin Annex were homes of a group of people belonging 
culturally to the T o n t o Phase of the Salado Branch of the 
Western Pueblo root. From present knowledge of the 
archeology of this region the occupation of the caves as 
habitat ion sites took place dur ing the late A.D. 1300's. 

From studies included in this volume we know the peo
ple subsisted on a variety of farm products and on the 
many native plants and animals of the region. 

T r a d e was another important factor in the economy of 
the people as shown by the quanti ty of sea shells found 
in the ruins. Cotton cloth and articles such as basketry, 
yucca fiber sandals, polychrome and plainware pottery, 
bows and arrows, and other manufactured items point to 
a people well versed in handicrafts and with a highly-
developed artistic sense. 

T h e buildings themselves are of masonry construction 
with adobe for mortar and plaster. T h e Lower Ruin was 
two stories high in places with the second story floors con
structed of wooden timbers and adobe clay. These fortified 
apar tment houses in natural caves suggest troublesome 
times. W h o their enemies could have been is unknown, 
but there is no evidence of prolonged seige or even a con
flict in the buildings. 

A D D E N D U M 
T O N T O RUINS STABILIZATION 

May 27 to June 30, 1937 
by 

Will iam A. Duffen 
Work began May 27 and continued unt i l J u n e 30. 
T h e working crew consisted of the writer, who was in 

charge, two laborers and two burros, the latter being used 
for transportation of water and adobe from the ranger 
cabin up to the ruin. 

This period of work was wholly upon the lower group, 
which was really in a bad state of repair, and consisted of 
the rebuilding of retaining walls, and cleaning of rooms 
which had been dug out at earlier times. In man)- cases 
the debris had just been mulled over in the quest for 
"antiques." T h e slowest part of the job was the rebuilding 
of the rear wall of Room 2 (Stoner's map. See Southwest
ern Monuments Monthly Report for April 1936, page 
305) . 

T h e first unit of work accomplished was that of rebuild
ing the retaining wall in front of the cave, and continua
tion of the same across in as near a level manner as 
possible unti l it reached the remnant of the south wall of 
Room 1. This latter chore also added much strength to 
the front wall of Room 2. T h e dry masonry retaining 
walls now in place, we had a place to put the debris from 
the rooms. 

T h e second work unit was removal of the aforemen
tioned accumulation of trash in excavated rooms. All 
rooms of the ruin had been gutted before it was put under 
protection of the National Park Service with the exception 
of Room 16 which we left undisturbed. Removal of this 
debris brought to light features that had not been reported 
to date as well as some very interesting artifacts. Room 
features will be included in the section of the report on 
room descriptions; artifacts were entered in the catalog of 
T o n t o National Monument museum and will be de
scribed in a future Southwestern Monuments report. 

In some cases only a couple inches of dust would be 
found on the floor and in several cases as much as 2 feet 
of trash was removed. Even though the rooms had pre
viously been "gutted" great care was taken by the writer 
in removal of this material, and as a consequence the arti
facts were removed in good shape. In most cases the floors 
which have been left as such are in reality false floors 
which are the result of careless housekeeping by the an
cient dwellers. T h e firepits will, however, in all cases be 
filled in, save one which is in Room 15. This room will 
not be entered by visitors. However, its features may be 
observed from Room 16. This is a safety measure as well 
as one of display, in that the room may be seen in its 
original floored condition with firepit, metate, etc. 

T h e third work unit was removal of the old ramp that 
used to lead from the cave floor to Room 7. Its removal 
allowed much more space and was in reality unnecessary 
in the exhibition of the site. T h e slats of a cradle were 
uncovered at the-base of this ramp. 

T h e fourth chore was to get good adobe for reconstruc
tion of a wall of Room 2. It was necessary to go as far as 
Windy Point, several miles from the ruin, to obtain this 
material. T h e .adobe then had to be handled a second 
time. Transpor ta t ion of same from the parking lot to the 
ruin was a slow tedious one. T h e beasts of burden would 
balk when one pound too much was hoisted upon their 
lazy little backs. T h e tr ip u p was then very slow, as only 
a burro can make it. Five-gallon oil cans were used as 
containers for getting water to the site. All materials now 
being in place, the last task was ready to begin. 

This consisted of cutting down to bedrock and obtain-
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ing a good foundation on which was laid dry masonry on 
which to build the wall. T h e steps built by Southern 
Pacific Railroad Company leading to the little court, or 
Room 11, were moved to the spot where the door once 
penetrated this room. 

It was found necessary to build u p the wall in courses 
not much over a foot in height and let each set before the 
next layer was put on. T h e wall was constructed a trifle 
higher than beam height and then stepped off gradually 
down to about a foot high, the stepping commencing just 
beyond the beam axis. T h e large beam that had for years 
lain in Room 10 was replaced for exhibition purposes as 
well as to strengthen the newly buil t wall and to support 
the roof timbers which had for so long projected into 
Room 10. They form the roof for Room 9, or hallway, 
and part of the roof of Room 10. Th i s part of the work 
really added much to the appearance of the ruin. It was 
the writer's wish to clean up and strengthen so far as such 
work would stabilize the ruin and yet not polish it up to 
the extent of looking too new or artificial. 

Construction of several steps of stone and adobe in sev
eral of the rooms was deemed necessary to preserve walls 
that must be stepped over by visitors. 

T h e cooperation of local people and the Forest Service, 
who lent equipment , is to be highly commended. 

LOWER R U I N : ROOM DESCRIPTION 
(Note: Room numbers taken from Victor R. Stoner, "A 

Reconnaissance of Ton to , " Southwestern Monuments 
Monthly Report , April 1936, opp. p. 306) 

Room 1 
Only a bare remnant of this room remains today, and 

none of the floor level. T h e room without doubt had been 
built on the edge of the cave floor and partially on fill. 
When depredations were begun at this site it is possible 
this was one of the first rooms to go. 
Room 2 

Originally this room was in all probability two rooms. 
A photo of the lower ruin taken in 1920 shows the complete 
back wall standing, being pierced with a doorway at the 
point where the steps now lead visitors into a small open 
court. (Room 11). The re were no floor features remain
ing. Room 2 was two stories in height, a fact substantiated 
by remnants of walls still erect at the south end. 
Room 3 

Practically nothing remains of this feature. A rock 
which anciently had fallen from the roof of the cave had 
formed part of the back wall to this room. T h e crevice 
between floor and stone was walled up with adobe 
masonry. The re had been a door connecting this room 
and Room 4, but it has been destroyed. On top of the 
stone remains a bit of crosswalk T h e dimensions are in
determinable as practically all of this room has sloughed 
over the cliff edge. 

At the edge of the large rock is a small firepit made of 
small stone slabs set upright. 
Room 4 

This room in its complete state was 19 feet long by an 
unknown width. Only a small amount of floor remains 

and that is in the southwest corner. 
A small firepit, circular in form and clay-lined, with a 

diameter of 10 inches and a depth of 6 inches is located 
19 inches from the back wall and 12 inches from the south 
wall. 

Due to the height of the door leading to Room 7 it was 
necessary for the dwellers to place a stone in front of it as 
a step. This feature remains. 

Room 5 
Stoner's map errs in regards to this room. T h e south wall 

should be shown to continue completely across shutt ing 
Room 6 off from Room 5. T h e east wall does not continue 
across in front of Room 5 but terminates as the corner of 
Room 6. The re is nothing to show that this room ever 
had a front wall. It is sure that Room 5 was used as there 
is much smoke on the roof and walls. T h e roof was formed 
by the cave top itself and the south wall continued up to 
it. T h e floor consists of a natural ledge. This room was 
roughly 6 by 11 feet. 

Room 6 
This room belongs to the early period of occupation 

and was never more than one story in height. T h e south 
wall is 8 feet, 3 inches long. T h e north: 10 feet; the west, 
12 feet; and the east, 10 feet, 7 inches. 

A circular clay-lined firepit 20 inches in diameter by 8 
inches in depth is situated 3 feet, 10 inches from the east 
wall and 3 feet 5 inches from the nor th wall. 

It is possible that a door led into Room 16 but as no 
lintel marks remain we cannot be certain. 

Room 7 
Room 7 shows all evidence of having been two stories 

in height. Dimensions are: north wall, 10 feet 11 inches; 
south wall, 10 feet 2 inches; east wall, 12 feet 11 inches; 
west wall, 12 feet. 

This room had three exits: in the east, west, and south 
walls. In order to enter Room 15 it was necessary to make 
a step u p of two feet. 

A circular clay-lined firepit was situated 2 feet from the 
east wall and 5 feet 4 inches from the south wall. This 
feature was 10 inches in diameter by 5 inches deep. 

T h e ceiling in this room had been about 7 feet high. 
It is interesting to note that ceilings were all of a good 
height in this ruin. 

A fine example of a wooden lintel remains in the west 
wall. It is 15 inches wide by 2i/2 inches thick by 4 feet 3 
inches long. Th i s door is 2 feet wide by 3 feet 5 inches 
high and 17 inches above the floor of Room 15. 

Room 8 
Much of the east wall is made u p of a large stone from 

the roof. 
Room 8 measures along the east wall 12 feet 11 inches 

and along the west wall 11 feet one inch. T h e south wall 
is 10 feet 4 inches and the nor th wall 10 feet 5 inches. 

This was a two-story room. A door pierces the south 
wall entering into the hall which is of an undetermined 
width, while the height is 2 feet 4 inches. A blocked door
way exists between this room and Room 14. This was 
brought about probably by the addit ion of Room 8. 
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Room 9 
This hallway is probably the dividing line between old 

and newer construction units. As it exists now it measures 
23 feet 10 inches along the north wall, 18 feet 10 inches on 
the south wall, with an average width of 3 feet 4 inches. 

T h e roof also forms part of the roof of Room 10. Ap
parently Room 9 was never more than a single story. 

Room 10 
This room was very badly damaged and was the focus 

of a goodly part of the stabilization work carried on. 
T h e width of this room is 11 feet 5 inches along the back 
wall, while the nor th wall measures 18 feet 5 inches. A 
beam which had for a long time lain on the floor of this 
room was replaced in the ceiling, and some of the walls 
were repaired. 

A circular clay-lined firepit is located a couple of feet 
in from the nor th doorway. 

Several fine artifacts came from this room. 

Room 11 
T h e feature so designated is really a small alcove or 

patio and probably was not used as a room. The re is an 
outdoor firepit wi thout much form against the west wall. 
T h e floor is formed by the bare rock of the cave floor. 
Room 12 

Room 12 on Stoner's map appears not to have been a 
room. T h e wall remnants were probably of a defensive 
nature. 
Room 13 

This was a small room formed by building a wall across 
the natural recess in the cave wall. T h e great amount of 
smoke on the ceiling labels it a living room. Had it been 
a storage room and had it been destroyed by fire there 
would have been burn t deposits on the floor. They were 
missing. T h e debris was dust and decayed organic material. 

No clay-lined firepit was present but there is a small 
depression in the rock floor that gave up some wood ashes. 

Th i s room contains a very interesting type of door. 

FIGURE 4—First Building Period 
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FIGURE 5—Second Building Period 

Room 14 
This is the most complete room in the entire ruin, with 

the roof intact. 
The north wall measures 12 feet 7 inches; the south, 11 

feet 7 inches; and the east wall is 15 feet 3 inches. The 
west wall is 13 feet 3 inches long. 

This room was one story high and was one of the first 
to be built in the cave. 

The hatchway leading to the roof is 17 inches wide by 
2 feet 9 inches long. The roof is 6 feet 7 inches above the 
floor, which is a generous height for cliffdwelling rooms. 

A doorway on the south side of the room measures 28 
inches wide by 3 feet high, and exhibits a four-pole lintel. 

On close examination it will be noted that the crotch 
in the center post has been padded with grass. Could it 
have been done to prevent creaking of the timber as it 
lay in it? 
Room 15 

Room 15 produced some of the good artifacts which 
were obtained. It had been burned out and there was a 
goodly amount of trash in the back mixed with pack rat 
nests, composed largely of cholla cactus. This room, along 
with Room 14, is the oldest in the ruin. The floor is 
largely the natural floor of the cave. 

A firepit 12 inches in diameter by 6 inches deep is 
located 3 feet 7 inches from the north wall and 6 feet 2 
inches from the east one. 

This room was one story, and the roof was 6 feet 8 
inches above the floor. Dimensions of walls: east, 11 feet 
10 inches; west, 12 feet 7 inches; north, 12 feet 3 inches; 
south, 12 feet 6 inches. 
Room 16 

Was this a room or an open court? The writer does not 
see how it could have been roofed over. There is a hole 
which might well have held a supporting post, but the 
diameter of the post which this hole could have taken 
could not have supported the great weight that would 
have been produced by two beams at right angles. This 
hole is found on the rock ledge in the floor. 

Room 16 is unexcavated, and should at some later date 
give some good information. Then, perhaps, the former 
existence of a roof can be proved or disproved. 

The rough measurements on this room are: 15 feet 9 
inches north and south by 21 feet 8 inches east and west. 

HYPOTHETICAL RECONSTRUCTION 
OF BUILDING PERIODS 

This reconstruction is based largely upon evidence pre
sented by wall joints, blocked doorways, etc. 

FIGURE 6—Third Building Period 
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It appears that the first unit (fig. 4) was composed of 
Rooms 14, 15, and 16. Later Room 6 was added and auto
matically brought Alcove 5 into being. At a later time 
Rooms 7 and 8 were added and two doorways that had 
been in the original part were blocked. Rooms 7 and 8 
were two-story affairs. A parapet was added to Room 15 
where it overlooks Room 16. Rooms 14 and 15 appear 
never to have been more than one story in height. Room 
16 appears never to have been roofed, but this will not be 
known until it is excavated. 

Following the building of Rooms 7 and 8, the hallway 
or Room 9 was brought into being as were Rooms 10 to 
13, inclusive. From all appearances Room 10 was a single 
story. The north wall of the hallway shows that it is a 
later addition in that the cross beams for the ceiling were 
set into holes which had been pecked into the wall. The 
roof of the hall extended on over and formed the north 
half of the Room 10 roof. 

Room 11 was no room but an alcove having an outdoor 
fireplace. 

It does not seem logical that such a room as Number 12 
could have ever existed. The wall remnants might have 
been no more than a defensive measure, and it would help 
keep the aboriginal kiddies who might have played in the 
alcove out of the canyon below. 

Room 13 has much smoke blackening on the roof which 
would seem to set it off as having been living quarters in 
place of a storage room. Just when this was built is un
known. It could have been constructed at any time with
out altering the setup in any way. 

Evidence of Room 1 is nil. No statement is safe. 
Room 2 had been two stories high as is shown by a 

picture taken in 1920. The major part of this room has 
gone over the edge. 

FIGURE 7—Fourth Building Period and general floor plan, 
numbered according to Stoner, 1936 
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Introduction 

In our specialized living today we easily bypass the 
mental picture of undulating wheat when we eat our 
morning toast, or fail to envision the once growing tree 
on which our elbows may now rest. The Pueblo Indian 
today (as did his archeological counterpart) depends on 
plants more closely. The man who weeds the corn is the 
same person who consumes it. The man who cuts the tree 
fashions his own roofing timber. The study of this inter
relationship of plants and primitive man, ethnobotany, is 
here applied to the former inhabitants of Tonto National 
Monument, Arizona. 

The plant material from Tonto National Monument is 
perfectly preserved. Dried lima beans look like ones that 
might come in a cellophane package on the grocery shelf. 
Minute details of dried flowers are so well preserved that 
identification to species is possible in many cases. Bundles 
of dried herbs and basketry material look as if they were 
collected last week, instead of on a summer day some 600 
years ago. Excellent preservation permits accurate iden
tification. 

Not only is the vegetal material from Tonto perfectly 
preserved, but it is present in unusually large quantity. It 
represents the largest collection of plant material from any 
one archeological site in the United States ever received 
by the University of Michigan Ethnobotanical Laboratory 
in the 27 years of its operation. Both the state of preserva
tion and the quantity of vegetal material take on consider
able importance when placed against our lack of knowl
edge of the perishable culture of the southern Pueblo 
Indians and of their neighbors, the Hohokam. 

While other Pueblo ruins have yielded some evidence 
of climatic change and possible alterations in the vegeta
tive cover, none have been so drastic as to cause complete 
replacement of the vegetational life zone in which a 
Pueblo was located. With this in mind, it is assumed that 
the life zone in which the cliffdwellings of Tonto National 
Monument are located has remained essentially unchanged 
since the time of its habitation in the 1300's. 

The following pages are intended to help fill the gap in 
our knowledge of southern Pueblo material culture, and 
to show the relationship of much of this material to the 
Mogollon-Pueblo and of a smaller portion to the agricul

tural complex of the Hohokam. The grain amaranth and 
some species of jackbean are described for the first time 
as being cultivated in the Southwest in pre-Spanish times. 
Indirectly crops such as lima and jackbeans give added 
evidence of the agricultural continuity between the Hoho
kam and Pimans. These comments are offered as a measur
ing tape and guide post for the large mass of evidence 
that is to follow. 

For reading economy objects and material which were 
non-vegetal were not included in this study. Inevitably a 
certain amount of zoological material becomes enmeshed 
in the large quantity of tangled plant remains submitted 
to the laboratory. Cultural objects of animal material were 
listed in the catalog reports under miscellaneous, but since 
all of these were duplicated in material listed in reports 
of Messrs. Steen and Pierson no itemized reference is made 
to them here. Numbers preceded by e.l. are lot numbers1 

assigned by the Ethnobotanical Laboratory.2 The com
parative data cited are drawn from some 7,000 plants used 
by Southwestern Indians.3 

Plant materials were received from Tonto National 
Monument in three lots, as follows: 

Ethnological Laboratory Report 170 Upper Ruin 
Laboratory numbers 2358-2618 

Ethnological Laboratory Report 205 Upper Ruin 
Laboratory numbers 2908-3127 

Ethnological Laboratory Report 306 Lower Ruin 
Laboratory numbers 4016-4050 

By referring to the catalog numbers in the text the 
reader may readily find the provenience of the plant 
materials under discussion. The collections at time of pub
lication were stored in the Southwest Archeological Center, 
at Globe, Arizona. 

1. Lot: that material of one identification from one archeological 
provenience. 

2. These are grouped into Ethnobotanical Laboratory reports on 
file as manuscripts as follows: e.l. 2358-2618, Report 170; e.l. 
2908-3127, Report 205; e.l. 4016-4050, Report 306. 

3. Assembled on punch cards from published and manuscript 
sources by the author and Volney H. Jones through Faculty 
Research Grant 948 of the Horace H. Rackham School of 
Graduate Studies, University of Michigan. 
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FIGURE 1—Southwestern Lower Sonoran Life Zone designated by hatching 
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Ethnobotanical Materials 

ENVIRONMENT 

To understand relationships of man and plants it is 
necessary to understand both the natural environment of 
the plants and the cultural environment of the man that 
uses them. These are briefly outlined below. 

Topography. The cliffdwellings at Tonto National 
Monument are located in a sunny, rugged canyon filled 
with scrubby growth and giant cactuses about 60 miles 
east of Phoenix, Arizona, and about 2 miles southeast of 
Roosevelt at an elevation of 3,150 feet above sea level. The 
canyon, while close to the Mogollon rim, empties into the 
southerly edge of an intermontane basin formed by the 
Sierra Ancha to the northeast and the Mazatzal Mountains 
and an extension of the Superstition Mountains along the 
southern flank. The basin is drained (except in extreme 
drought) by Tonto Creek and the Upper Salt River. 
These rivers now join at Roosevelt Dam and continue as 
one into the Gila just west of Phoenix. 

Flora. The vegetation of the steep canyon in which 
the cliffdwellings at Tonto are located is typical of the 
Lower Sonoran Desert. It seems to be part of a common 
vegetative pattern found throughout southern Arizona 
and stretching in long fingers up the headwaters of the 
Salt and Gila Rivers (figure 1). The steep rocky slopes 
near the ruin have a growth of saguaro or giantcactus 
(Cereus giganteus) and small paloverde trees (Cercidium 
sp.). Shrubby plants such as dagger-leaved agave or mescal, 
yucca, and sotol (Dasylirion sp.) or the bushy jojoba (Sim-
mondsia) and thorny mesquite (Prosopis juliflora) are also 
found. In the canyon bottoms cottonwood, walnut, hack-
berry (Celtis), sycamore, and elder grow. The upper slopes 
of the canyon in northern exposures have conditions just 
enough cooler and with sufficient moisture to permit ap
pearance of a few juniper and pinyon — both typical of 
the Upper Sonoran Life Zone. 

Fauna. The scampering sounds of rodents are frequently 
heard about the ruins of Tonto National Monument. The 
nature of the vegetal remains indicates that "antique" 
wads of cotton and shreds of cordage were used by these 
creatures to make fine nesting material. Today a few 
bands of peccary or javelina are known to live in the vicin
ity, and farther back in the mountains, some deer. Fox, 
bobcat, and coyote help to keep such local herbivores in 
check. 

Climate. The climate gives a large serving of sun and 
heat and little of moisture. Rainfall averages 16 inches per 
year, but may be as little as 8.96 inches or as much as 27.38 
inches. This moisture arrives during two rainy seasons. 
One lasts from July through September as intense thunder-

showers of short duration, and the other comes from Janu
ary to March as gentle rains covering wider areas. Such 
erratic moisture is supplemented in the canyon bottom by 
numerous seep springs. Should these fail in drought the 
Salt River furnishes a drink after a 2-mile walk. Winter 
temperatures drop below freezing nightly for about 2 
months of the year, but even so temperatures below 20 
degrees F. are rare. The average January temperature over 
a 30-year period is 47.3° F. Summer temperatures may 
reach a maximum of 115° but the average July tempera
ture is 88.4° F. The last average killing frost in the spring 
is February 9 and the first in the fall, December 7. This 
means an average growing season of 301 days, phenomen
ally long compared to that of Flagstaff (118 days) or Hol-
brook (171 days) or Chicago, Illinois (196 days). Data is 
based on the Roosevelt, Arizona weather station records 
and comparative material in the U. S. Yearbook of Agri
culture, 1941. 

STRUCTURAL MATERIALS 
A house constructed of natural materials may incor

porate adobe, rock, wood, or any combination of these 
materials into its walls and roof. At Tonto National Monu
ment the masonry walls are made of rock conveniently 
obtainable on the talus slope below the dwellings. Less 
easily procured are the pinyon and juniper vigas or roof 
beams. Larger rooms may use a main viga of sycamore, 
braced by a juniper post, to support the smaller vigas of 
pinyon and juniper. Cross pieces of juniper shakes, com
mon reed (Phragmites communis), saguaro cactus ribs, 
willow withes, agave, sotol stalks (Dasylirion), or a com
bination of these rested on the vigas to form the ceiling. 
Then clumps of bunch grass, roots and all, were some
times spread over the roof preparatory to laying of the 
roofing clay. Finally parapets 1 to 3 feet high were built 
around the roof. Ground-level doorways are rectangular 
or "half T" in shape. Their lintels are of planks, saguaro 
ribs, stone, or poles. Old sandals, bits of cloth, or hanks 
of yucca fiber were sometimes laid as a filler prior to 
patching the packed adobe floor. 

For a people living on the desert, their choice of struc
tural timbers, while mechanically sound, is unusual. Most 
ethnic groups who live in similar Lower Sonoran Desert 
habitats choose materials for supports and beams that are 
found in that life zone. For example, the Pima and 
Yavapai use mesquite (Curtin 1949: 111; Gilford 1936: 
271) and the Pima also use cottonwood (Russell 1908: 
154). The preference of pinyon and juniper for timbers, 
shakes, and planks may be linked to the former history of 
these people in an Upper Sonoran Life Zone. 
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PLATE 1—Household items from Tonto 
a—Stirring bundle (?) e.l. 3126 (Upper Ruin) , b—Grass stem 

brush, e.l. 3127 (Upper Ruin) . c—Juniper torch and brush (?) , e.l. 
2912 (Room 2) . d, e, and f—Fire hearths, d, of saguaro rib, e.l. 2975 
(Room 27) ; e, of saguaro rib, e.l. 2998 (Room 20) ; f, of agave, e.l. 
3014 (Room 4) ; g-Fire-drill foreshaft (?) , e.l. 2973 (Room 27) . h -
Yucca brush, e.l. 2990 (Room 20) . i—Saguaro spine tattoo needles, 
e.l. 3073 (Room 6) . j—Bluestem "beardgrass" {Andropogon sp.) pot 
rest, e.l. 3050 (Room 8) . 

HOUSEHOLD ITEMS 
Fire-making Equipment. In the Southwest the general 

method for making fire is by rotat ing a vertical drill stick 
in a broader socketed hearth stick unti l the fine sawdust 
created is warm enough to combust. Fire was made at 
T o n t o by the same method. Here fire hearths are generally 
made of a plano-convex segment of woody material with 
a socket in the flat face near the curved edge and a notch 
cut into it. See table I for an analysis of. composition. 
Only one piece of wood (e. 1. 2973, 9/238, Room 27) 
might be interpreted as a drill foreshaft. One end is broad 
and charred, and the opposite end tapers to fit into a 
socket such as reedgrass stem, (plate 1) 

Hearths made of saguaro cactus ribs (Cereus giganteus) 
are distributed as follows: 

Papago (Castetter and Underhi l l 1935: 73) 
Pima (Russell 1908: 102; Curt in 1949: 105) 
Maricopa (Spier 1933: 129) 
Yavapai (Gifford 1936: 269) 
Ventana Cave, s. Arizona (Haury 1950: 414-415) 
Hearths made of the stems of monocotyledonous plants 

such as yucca, agave, sotol, and nolina (beargrass) are 
found as follows: 

Acoma and Laguna Pueblos, Yucca (Swank 1932: 76) 
Zuni, Agave (Hough 1928: 17) 
Yavapai, Nolina (Gifford 1936: 269) 

Agave or Yucca (Hough 1928: 19) 
Apache, Yucca (Castetter and Opler 1936: 17) 
Navajo, Yucca (Hough 1928: 19) 
Upper Gila, New Mexico, Yucca (Hough 1914: 66) 
Canyon Creek, Arizona, soft plant stalk (Haury 1934: 

104) 
Tularosa and Cordova Caves, New Mexico, split mono

cotyledonous stem (Martin, et al. 1952: 394-397) 
Southwestern Texas, sotol and lechugilla (Setzler 1935: 

108) sotol (Pearce 1933: 128) and sotol, Dasylirion 
(Jackson 1937: 161) 

Drill foreshafts occur as follows: 
Shoshonean, generally reed with hardwood foreshaft 

(Hough 1928: 15) 
Navajo, yucca stalk lashed to hard wood (Hough 1928: 

19) 
Hough says the Shoshonean type of foreshafted drill has 

never been noted ethnologically outside the Great Interior 
Basin, except among the Klamaths of Oregon. Its arche-
ological occurrence is apparently equally limited, for with 
the exception of this specimen from T o n t o National 
Monument , it too seems confined in distribution to the 
Great Interior Basin. A comparison of Tab le I and the 
preceding data seems to indicate that the choice of ma
terial used for hearths at T o n t o corresponds to the arche-
ological Mogollon area, to the western Keresan and Zuni 
Pueblos today, as well as to the inhabitants of southern 
Arizona. T h e foreshafted drill calls for some speculation 
on the possibility that these people spoke a Shoshonean 
tongue. 

Pot Rests. Pottery vessels with rounded bottoms sit much 
better on a bed of coals than they do on a hard adobe 
floor or a human head. T o help remedy this at T o n t o 
rings of plant material of three different types were used 
to keep the container stable and erect: (1) partly shredded 
yucca leaves bound together with the same material, (2) 
coils of bluestem "beardgrass" (Andropogon sp.) held to
gether with strips of inner bark (e.l.3050, 9/506, Room 
8), (3) twilled rings with the loose ends facing the in
terior. A similar but more compact twilled cylinder is 
reported from Bear Creek Cave of the Upper Gila (Hough 
1914: 89) . At Canyon Creek, Arizona, the same bluestem 
(Andropogon) is used as the foundation in coarse coiled 
basketry (Haury 1934: 74) . In recent times the Zuni have 
used yucca for pot rests (Stevenson 1915: 79) and the 
Hopi make similar twilled yucca rings (Mason 1902, 
plate 16). 

TABLE l-Fire Hearths 

Lab. No. Material Shape Notching 

3014 (Rm. 4) agave stalk plano-convex cut side notch 
2998 (Rm. 20) saguaro rib cylindrical no cut notch 
2975 (Rm. 27) saguaro rib plano-convex cut side notch 
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Brushes, Torches, and Stirring Sticks. Brushes at T o n t o 
are made from yucca fibers (e. 1.2990, 9/266, Room 20) , 
bundles of grass stems (e. 1.3127, no provenience) , and 
possibly juniper bark (e. 1.2912, 9/20, Room 2). T h e one 
of yucca fiber, plate I, is unique. Its size indicates that it 
would be well adapted for intensive use over a small area. 

Grass stems, secured at their midpoint with a yucca 
cord, serve several purposes in the Pueblos today. T h e stiff 
end is generally used as a hair brush and the more flexible 
end for housecleaning among the Hopi (Whit ing 1939: 
65) , the Tewa (Robbins, et. al. 1916: 64) , and the Zuni 
(Stevenson 1915: 83) , and possibly other groups. Similar 
brushes come from Anasazi ruins, such as Azetc Ruins 
National Monument in northwestern New Mexico (Mor
ris 1919: 61) . These archeological grass stem brushes prob
ably were used in the same way as they are in the Pueblos 
today. 

T h e bundle of juniper bark may first have seen use as 
a torch, and the remnant as a brush, since one end shows 
faint signs of charring while the other unbound end is 
finely frayed. Rolls of juniper bark are used as a slow 
match or torch by the Zuni (Cushing 1920: 135-136) , the 
Tewa (Robbins, et. al. 1916: 39), the 'Hopi (Hough 1897: 
39) , and the Yavapai (Gifford 1936: 269) . Similar arche
ological specimens come from Camp Verde, Arizona 
(Morris 1928: 84) , the Upper Gila and Hueco Area (Cos-

grove 1947: 147) , and Pueblo Bonito, Chaco Canyon 
(Pepper 1920: 36) . At Aztec Ruin a compact bundle of 

bark has one end covered with m u d which was partly 
forced back along the fibers, suggesting use as a brush 
(Morris 1919: 62) . 

A slender bundle of grass stems charred at one end from 
T o n t o (e.1.3126, no provenience) bears a striking resem
blance to Zuni stirring sticks illustrated by Cushing 1920, 
plate XI. T h e latter tool is a bundle of hardwood sprigs 
loosely tied in the center that is used to stir corn parching 
in a vessel with hot sand. Grass stems such as the T o n t o 
specimens are probably too flimsy for such a task, but 
could be used in the stirring of finer seeds or meal dur ing 
toasting. A similar but thicker grass stem bundle comes 
from the Canyon Creek area Arizona (Haury 1934, plate 
XLV) . 

Tattoo Needles. T h e present day use of cactus spines as 
tattoo needles suggests the probable use of the fiber-bound 
group of 16 saguaro cactus spines from T o n t o (e. 1.3073, 
9/621, Room 6 ) . Other uses of spines are known, to be 
sure. Cactus spines are used for sewing needles at Acoma 
and Laguna (Swank 1932: 55), as awls for basketry by 
the Coahuila of southern California (Barrows 1900: 43) 
and to pierce ears and lance skin abcesses by the Navajo 
(Vestal 1952: 37) . However, the most widespread use 

seems to be as a tattoo instrument, as tabulated below: 
Yavapai, pricklypear (Corbusier 1886: 280; Gifford 1936: 

276; 1932: 229) 
Walapai , pricklypear (Kroeber 1935: 111) 
Maricopa (Spier 1933: 102) 
Papago, saguaro (Castetter and Underhi l l 1935: 51) 
Acoma and Laguna Pueblos, pricklypear (Swank 1932: 

55) 

TABLE 11—Physical Properties of Resin and Lac 

Resin Lac 

Low melting point, fluid. 
Readily soluble in alcohol, 
leaving a ring deposit in 
evaporating dish. 
Burns with a resinous odor. 
Warmed resin is clear in 
color under microscope. 

High melting point, viscous. 
Not, or only slightly, soluble 
in alcohol. 

Burns with no resinous odor. 
Warmed lac has small, con
centrated areas of red under 
the miscroscope. 

Coahuila, pricklypear (Barrows 1900: 49) 
Cactus spines are found in archeological context in south
western Texas (Coffin 1932: 53; Holden 1937: 73) and in 
southern Arizona at Ventana Cave (Haury 1950: 426). 
Interpretat ion of the saguaro spines from T o n t o National 
Monument as tattoo needles seems the more probable ex
planation, al though the spines could well have served in 
the other capacities mentioned. 

Gums and Adhesives, Tab le II. T h e two types of ad-
hesives of major importance in the Southwest, pine pitch 
(Pinus sp.) and lac, are both found at T o n t o National 
Monument . Pine gum covered a short, stout grass stem 
within a few centimeters of one end (e.1.4017, 13/21) , and 
lac occurred on the tangs of arrow foreshafts. [The gum 
on one foreshaft (e. 1.3034, Room 26) remains unidentified.] 

Lac is secreted by an insect of the genus Tachardiella 
on the creosotebush (Larrea tridentata) or on a legumin
ous shrub, Coursetia sp. These host plants grow only in 
the Lower Sonoran Life Zone. T h e pine grows only out
side this life zone. T h e use of either gum in the Southwest 
tends to be direclty related to its availability in the life 
zone in which a given people live. For example, the Pima 
who live in the Lower Sonoran Life Zone of southern 
Arizona use lac for basket waterproofing, mending pots, 
and as a kick ball covering (Hrdlicka 1906: 43-45), while 
the Hopi who live in the Upper Sonoran Life Zone of 
northern Arizona use pinyon gum (Pinus) for mending 
pottery, in making turquoise mosaic (Whiting 1939: 63) 
and in covering kick balls (Culin 1907: 679) . A more 
nomadic group that comes into contact with both life 
zones, such as the Panamint of southern California, may 
use both materials as an adhesive (Coville 1892: 361) . 
T h e archeological picture among the Pueblos is consistent 
with the above data except for occurrence of lac adhesive 
on a series of mosaics in a Pueblo I I I burial at Ridge 
Ruin, east of Flagstaff, Arizona (McGregor 1943). Either 
the lac or the finished product might have been traded to 
this locale. T h e people who lived at T o n t o were situated 
close to the merging of the two life zones in which the 
adhesives are found. Dual use of pitch and lac under such 
circumstances is not surprising, yet the choice of pine 
resin may well have been conditioned by a former habitat 
in the Upper Sonoran Life Zone. 

Spinning and Weaving Implements (plate 19). Loom 
and spinning tools are generally made of fine-grained, 
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PLATE 2—Weapons from Tonto 
a—Club of screw bean (Prosopis pubescens) , e.l. 3067 (Room 

14) . b-Eorcshaft with added bail), e.l. 2969 (Room 27) . c-Carved 
foresbaft, e.l. 2928 (Room 6) . d-Carvcd barbed foresbaft, e.l. 2924 
(Area A) . e, f, g, b—Foresbaft fragments, e, e.l. 3056 (Room 22) : 
f. e.l. 3069 (Room 6) ; g-e.l. 2946 (Room 14) ; h, e.l. 3004 (Room 9) . 
i—Segment of mainsbaft and foresbaft, e.l. 3003 (Room 9) . j and It-
Reed shafts, e.l. 3084 (Room 1) ; e.l. 2909 (Room 2) . l-Decoratcd 
foresbaft, e.l. 2915 (Area A) . m-Foreshaft, e.l. 3034 (Room 26) . 

hard wood that is given a smootli polish to prevent the 
snagging of threads. Some tools such as the spindle whorl 
disc and the sword batten are specialized in shape. T h e 
latter tool has one thinner edge which is used to force 
the newly woven strands (weft) tight against each other 
and a broad blade that can be turned toward the weaver 
so that another weft may be inserted conveniently across 
the width of the fabric. Other rods and sticks used in the 
loom are cylindrical and less specialized in shape. 

T h e following wooden artifacts from T o n t o meet the 
requirements of spinning and weaving tools and are ten
tatively interpreted as such: 

Spindle whorl (e.l.3054, 9/511, Room 2) 
Spindle stick (a smooth stick with a strand of irregu

larly spun cotton yarn wound 8 cm. from the finished 
end) (e.l.3074, 9/622, Room 6) 

General loom pieces (shaped sticks bearing a polish or 
smooth finish suitable for use as shed rods or in the 
loom proper) (e.l.2970, 9/234, Room 7; e.l.2976, 

9/241, Room 27; e.1.2977, 9/243, Room 27; e.l.3000, 
9/289, in front of Rooms 22, 26; e.l.3065, 9/560, 
Room 22) 

Sword batten (e.l.3093, 9/696, Room 20) 

WEAPONS 

Boivs. A portion of a bow was recovered from the Upper 
Ruin, and a complete bow from the Lower Ruin. T h e 
latter is a self bow approximately 30 inches long, 1 inch 
wide and 5/16 inch thick at midsection and notched at 
both ends for the fiber bowstring. T h e other bow seg
ment (e.l. 2941, 9/137; e.l. 2942, 9/140, Room 14) is 49 
cm. long, 2 cm. in maximum width and D-shaped in cross 
section. T h e wood of this bow has been identified as that 
of the netleaf hackberry (Celtis reticulata). This is prob
ably a tough, shock resistant wood judging by the use of 
the genus for digging sticks by the Yavapai (Gifford 1932: 
221) and as ax and hoe handles by the Tewa (Robbins, 
et. al. 1916: 39) . However, no comparative material on 
the use of this wood for bows can be found. 

Arrows. All arrows recovered had a common reed 
(Phragmites communis) mainshalt and wooden foreshafts 
that had no provision for at tachment of stone points. 
Archeologically, loreshafted arrows are reported in Anasazi 
sites in the feme/., Mesa Verde, and Kayenta, as well as 
the Hohokam and Mogollon sites and in the Great Basin, 
Guadalupe, and Trans-Pecos areas (Martin, et. al. 1952: 
342). T h e use of loreshafted reed arrows has an equally 
wide distr ibution ethnologically in the Southwest and 
Mexico (See Tab le 111) . Whenever the purpose of the 
plain wooden foreshaft is explained in the Southwest, it is 
used for some type of small game. T h e Papago use it for 
birds (Gastetter and Underbil l 1935: 71-72) ; the Paiute 
for rabbits, ducks, birds, and fish (Steward 1933: 260) ; 
and the Walapai and Yavapai for small game (Kroeber 
1935: 34; Gorbusier 1886: 331). Gonsequently it seems 
likely that the wood-tipped arrows were probably used for 
killing such small game as kangaroo rat, prairie dog, 
porcupine, and rabbit at Ton to . (Bones of all these ani
mals are found in the refuse.) 

TABLE III—Ethnologic Distribution of Reed Arrowshafts 

in the Southwest 

Apache (Bourke 1874:38; Pattie 1831:185; Reagan 1929:159) 
Navajo (Matthews 1886:777) 
Yavapai (Corbusier 1886:331) 
Walapai (Spier 1933:134; Kroeber 1935:34; Gifford 1936:285) 
Havasupai (Spier 1928:147) 
Maricopa (Spier 1933:134) 
Coahuila (Barrows 1900:50) 
Panamint (Coville 1892:360) 
Basin Shoshonean (Steward 1933:262; Steward 1938:312) 
Isleta (Jones 1931:24) 
Tewa (Robbins, et. al. 1916:66) 
Hopi (Stephen 1936:743) 
Papago (Castetter and Underhill 1935:71-72) 
Tarahumara (Bennett and Zingg 1935:141) and elsewhere in 

northwestern Mexico, and sporadically southward as far as the 
Maya in Yucatan (Beals 19.32:192) 
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T h e reed mainshaft averages 25-26 inches long and bears 
various modifications. T h e nock end (1) was plugged with 
wood and the notch cut for the bowstring, or (2) was 
reinforced with wooden splinters (e.l. 2985, 9/257, Room 
20), or (3) was cut just above the more solid node or joint 
so that additional reinforcement was not needed. A sinew 
wrapping held the three split feathers in place and rein
forced the nock while another sinew lashing held the op
posite end of the feathers. Simple bands of color (yellow, 
red, black, and corroded copper green) or incised designs 
rubbed with color (figure 2) decorated the nock end. 
Shafts with incised and other elaborate painted decora
tions are found in the drainage of the Upper Gila in New 
Mexico (Cosgrove 1947: 64) . 

Most of the foreshafts are simply tapered at both ends, 
and the tip is b lunt rather than pointed. While a total of 
23 foreshafts or foreshaft fragments were found at Ton to , 
only four are complete. These range from 13.5 to 25.5 cm. 
long. T h e tang was usually smeared with lac, forced into 
the reed, and then lashed with sinew. T h e wooden fore-
shafts, like the mainshafts, exhibit variation from the 
usual type. 

T w o foreshafts at T o n t o are carved (plate 3). One 
has a cylindrical central portion 11 cm. long with a 
shouldered tang and tip (e.l. 2928, 9/69, Room 6) . T h e 
other foreshaft has definite carved barbs arranged in tiers 
of three (e.l. 2924, 9/56, Area A) . Such barbed wooden 
foreshafts are reported in the Upper Gila of New Mexico 
(Cosgrove 1947: 53, fig. 20) and in Chaco Canyon, New 

Mexico (Pepper 1920: 336, fig. 133) , but are not recorded 
ethnologically. 

Still another foreshaft from T o n t o (e.l. 2969, 9/233, 
Room 27) had a loose tangled wrapping of sinew about 
the tip. This was pulled back to reveal a plain wooden 
foreshaft with a broken spine (?) lashed to it at an oblique 
angle. T h e Owens Valley Paiute use a similar sinew-
wrapped foreshaft for ducks, since it makes the arrow skip 
over the water (Steward 1933: 260-261). T h e Navajo use 
a nail or piece of strong wire driven just back of the 
arrow point in shooting prairie dogs4 because the arrow is 
retained better, and the extraction of the animal from the 
burrow is facilitated (Franciscans 1910: 319) . T h e only 
other archeological specimen with the added barb comes 
from the upper reaches of the Gila (Hough 1914: 66) . 

Only one foreshaft (e.l. 2915, 9/39, Area A) bore indi
cations of decoration. It has two narrow bands of red 
just above the tang. 

Clubs. T w o types of clubs were found at the cliffdwell-
ings. One, identified by the Forest Products Laboratory, 
is of screwbeam mesquite wood (Prosopis pubescens). T h e 
five bulbous projections on the uncharred end might serve 
either as a convenient grip or percussion instrument (e.l. 
3067, 9/580, Room 14) . T h e other club is more complete, 

4. In this regard it is interesting to note that prairie dog (Cynomys 
sp.) bones were recovered in the Lower Ruin. This mammal is 
normally found in the Upper Sonoran and Transition Zones in 
New Mexico, and not in the Lower Sonoran Desert (Bailey 1913: 
32) . Hunting activity apparently included two life zones. 

FIGURE 2—Arro-wshaft decorations 

a-Room 2, e.l. 2909. b -Room 9, e.l. 3001. c-Room 22, e.l. 3061. 
d -Room 1, e.l. 3081. 

50 cm. long, and has a handle grip and body much like a 
small baseball bat. 

Clubs are used in warfare in northwestern Mexico and 
in southern Arizona by such groups as the Pima, Opata, 
Seri, Ta rahumare , and Yaqui (Beals 1932: 196) and by 
the Zuni in western New Mexico (Cushing 1920: 360, 
362) . Detailed descriptions are few. Hrdlicka illustrates a 
cylindrical tapered billet with a perforation for a thong 
for the Yaqui (1904, plate 8). T h e Papago club "was 
merely a roughly shaped length of wood with a thong 
run through a perforation . . . " (Castetter and Underhi l l 
1935: 73) . T h e "potato masher" type of the Pima (Russell 
1908: 96) and straight and potato masher types of the 
Yumans (Spier 1933: 135) are described. Some Pueblo In
dians apparently used clubs similar to the Yaqui and 
Papago. T w o such wooden clubs are in the Ethnology De
par tment of the Museum of New Mexico (Bl-55/121, Bl-
55/176) , and one is said to date back to the 1830's. A 
possible club is described from the Canyon Creek area, 
Arizona, that has a grip of smaller diameter than the main 
part (Haury 1934: 10). T h e use 6f wooden clubs is ap
parently widespread in the Southwest but thus far we have 
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PLATE 3—Religious items from Tonto 
a-Small bow, e.l. 2910, (Room 7) . b and c-Offerings, e.l. 2947 

and 2948 (Room 14) . d through g—Reed cigarettes, d, e.l. 3040 
(Room 1) ; e, e.l. 2966 (Room 7) ; £, e.l. 3027 (Room 1) ; g, e.l. 3006 
(Room 9) . h—Reed cross prayer stick (?) , e.l. 2919 (Area A) . i— 
"Owl charm," e.l. 3066 (Room 22) . j—Prayer stick bundle (?) e.l. 
4017 (Upper Ruin) . k through p—Split reed dice, k, e.l. 3022 (Room 
17) ; 1, e.l. 2949 (Room 14) ; m, e.l. 2971 (Room 27) ; n, e.l. 3030 
(Room 1) ; o, e.l. 3044 (Room 2) ; p, e.l. 3047 (Room 2) . q-Circlet 
used in prayer stick (?) , e.l. 3023 (Room 17) . 

found no correlations in the l i terature with the particular 
clubs found at the T o n t o Cliffdwellings. 

RELIGIOUS ITEMS (Plate 3) 

Religion is integrated into many phases of present day 
Pueblo life, though prayers for the continuance of the 
food supply receive considerable emphasis. Prayer sticks 
are thought to carry the consciousness of the maker's 
prayer to the gods. They are aided by the powers of the 
feathers attached and by the smoking of the reed cigarettes 
which prepares the way like the clouds to the gods of all 
regions (Cushing 1920: 163) . 

Materials used in prayer sticks in modern Pueblos vary. 
Willow is often used because of its association with water. 
Grasses are attached to prayer sticks or used in the making 
of prayer sticks by the Hopi (Whit ing 1939: 65) . Yucca 
cordage is used as prayer stick ties among the Zuni (Steven
son 1915: 79) , the Ramah Navajo (Vestal 1952: 21) , and 
at Laguna, Jemez, and San J u a n (Parsons 1939: 277) . 
Cotton is used as a tie string by the Zuni (Cushing 1920: 

163), Hopi , Isleta (Parsons 1939: 277), and probably else
where. 

Prayer Sticks. Many but perhaps not all of the objects 
listed below might be classified as prayer sticks. It is hoped 
that by the selection of these few items, some sketchy out
line of the presence of religious belief will be made. 

A grass stem 2 mm. in diameter, 11 cm. long with cotton 
yarn wound about one end for 2 cm. T h e basal por
tion of a brownish feather is exposed under the yarn 
(e.l. 3045, 9/468, Room 2 ) . 

A grass stem 1 mm. in diameter and 4.2 cm. long with 
a winding of cotton yarn about one end for 1.5 cm. 
(e.l. 3055", 9/519, Room 2 ) . 

A grass stem 2 mm. in diameter, 6.3 cm. long which has 
a wrapping of sinew for 2 cm. one one end that holds 
the stubs of two feathers (e.l. 2921, 9/46, Area A ) . 

A node of grass broken at both ends but bound by sev
eral wrappings of sinew which are raised on opposite 
sides as if to include a material that has since dis
appeared (e.l. 2923, 9/54, Area A) . 

A node of grass stem with a wrapping of sinew (e.l. 
3025, 9/386, Room 1) . 

A scorched and shattered section of common reed stem 
6.5 cm. long held together by a wrapping of two-ply 
cotton cordage (e.l. 2914, 9/37, Room 2 ) . 

A bundle of six rough twigs with bark intact held to
gether by several turns of 18-ply cotton cord (e.l. 4017, 
13/67) . 

A straight, slender, smooth stick with feather stubs con
cealed under cotton yarn (e.l. 2984, 9/256, Room 20) . 

Four strands of cotton yarn are wrapped as a uni t about 
the end of a short twig (e.l. 2986, 9/358, Room 20) . 

A tan-colored cotton cord wrapped around the end of a 
short stick (e.l. 3032, 9/426, Room 2 ) . 

A short twig split in half longitudinally with a yucca 
thong wrapped around one end a number of times 
(e.l. 2933, 9/94, Room 13). 

A stick 6 cm. long with a hank of knotted agave cord 
wound about one end (e.l. 2939, 9/125, Room 13). 

A stick 6.2 cm. long, 3 mm. diameter with several turns 
of yucca cord around one end (e.l. 3053, 9/510, Room 

2)-
A short (7 cm.) splinter of wood with some yucca fiber 

knotted about one end (e.l. 3076, 9/632, Room 6 ) . 
A collapsed segment of common reed stem 7.7 cm. long, 

7 mm. wide, bound at one end with an untwisted 
strand of yucca fiber (e.l. 3013, 9/345, Room 12) . 

A ring made from a flat strip of wood 5 mm. wide (e.l. 
3023, 9/374, Room 17) . T h e overlapping edges are 
bound with agave fiber to form a circle 3.5 cm. in 
diameter. T h e wood anatomy is similar to cottonwood 
or willow. Today the Hopi make a prayer stick from 
a circlet of willow 2 inches in diameter that is lashed 
to a straight stick with cotton string (Stephen 1936: 
164). 

T w o split sections of common reed lashed at right angles 
with agave fibers. A third smaller segment is slipped 
under the lashing. T h e arms of the cross are about 5 
cm. long (e.l. 2919, 9/44, Area A ) . In the Upper Gila 
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region, Hough (1914: 128) found a cross made of two 
longitudinally split stalks of yucca held at right angles 
with a lashing of yucca strip. He comments that the 
cross offerings are known in rituals in the present 
Pueblos, where they represent the sky being. T h e 
Hopi make a cloud's house prayer stick more in the 
form of a Latin cross (Stephen 1936: 633). 

Charms and Offerings. A cross made of two interlocking 
flattened spirals of wood (e.l. 3066, 9/563, Room 22)". 
Morris (1919: 46, fig. 27) illustrates an identical object 
from Aztec Ruins National Monument . He comments that 
it was widely distributed over the northern Pueblo area, 
that identical objects are present in archeological material 
from Grand Gulch, Utah, and that the Navajo are familiar 
with them and call them "owl charms." T h e Navajo at
tached them to the beams of the home in the dim light of 
evenings so that an unruly child would think, upon seeing 
the shadow of the object, that an owl was perched there 
ready to carry him off (Franciscans 1910: 495) . 

T w o small packets were recovered from the floor of 
Room 14 at Ton to . One (e.l. 2947, 9/163) is apparently 
composed of shredded sinew packed about a small stick 
and held in place by a twisting of cotton yarn. Impressions 
of a textile in the sinew indicate that it was probably 
either resting upon or enclosed in the associated oblong 
scrap of cotton. T h e second packet (e.l. 2948, 9/164) is a 
stick wrapped in corn husk with a narrow band of cotton 
textile holding each end closed. T h e stick is broken in the 
middle and the corn husk darkened by heat. 

Paint Daubers? T w o pieces of what may be applicators 
for a calcium mineral paint were found at Ton to , a wad 
of raw cotton (e.l. 2587, Room 27) and a small textile frag
ment (e.l. 2497, Room 9) . Both have a concentration of 
white, talc-like deposit on one side that effervesces on 
contact with hydrochloric acid. 

Reed Cigarettes. T h e common reed (Phragmites com
munis) tubes found at T o n t o are similar in manufacture. 
All are made with a central joint or node and have one 
end neatly cut at right angles to the length of the stem. 
All but two have their interior burned. One of the latter 

TABLE IV—Reed Cigarettes (Phragmites communis) 

Lab. No. 

2953 (Rm. 
2957 (Rm. 
2964 (Rm. 
2966 (Rm. 
3005 (Rm. 
3006 (Rm. 
3027 (Rm. 
3029 (Rm. 
3033 (Rm. 
3040 (Rm. 
3051 (Rm. 
3052 (Rm. 

7) 
7) 
7) 
7) 
9) 
9) 
1) 
1) 
26) 
1) 
2) 
2) 

4017 (143/13) 
Range: 
*in centimeters 

Pierced 
Septa 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

? 
X 

X 

Dottle 

X 

o 
o 
o 
X 

o 
o 
X 

o 
o 
X 

X 

X 

Burned 
Interior 

X 

X 

X 

o 
X 

X 

X 

X 

o 
X 

X 

X 

X 

Total 
Length* 

2.7 
3.3 
8.3 
4.5 
4.5 
3. 
4.5 
3. 
3.5 
4.9 
5.3 
3.5 
3. 

2.7-5.3 

Length * 
Node 

To Butt 

1.7 
2. 
2.7 
2.7 
2.2 
1.1 
1.6 
2. 
1.6 
2.4 

2.5 
1.3 

1.1-2.7 

Diameter* 
Butt End 

1.1 
1. 
1.1 
1.5 
.9 

1. 
1. 
.9 
.9 

1.2 
.8 

1. 
1.1 

.8-1.5 

has a sinew (?) wrapping at one end. No wrappings were 
found on the others, (table IV). 

Little of the charred dottle in the tubes could be identi
fied. One (e.l. 3029) contained a fragment of thick leathery 
leaf which suggested jojoba (Simmondsia chinensis) rather 
than one of the tobaccos (Nicotiana). Charred fragments 
of a leathery leaf and others not of this nature occurred 
in e.l. 4017. Specimen e.l. 3051 is different from the rest. 
T h e tip of the scorched end is loosely filled with tan cot
ton fibers. These fibers gradually become mixed with the 
charred packing material toward the interior. Pierson com
ments that the smoking material in one cigarette looked, 
burned, and smelled like bark of some variety, perhaps 
juniper. 

T h e method of manufacture of reed cigarettes is de
scribed for the Cocopa. First a 5-inch stem segment is 
punctured at the node with a sharpened stem, and then 
the pith removed by turning a rectangular stem piece in 
the opening. T h e subsequent heating of the cigarette in
creased the bore diameter and permitted the entry of more 
tobacco (Castetter and Bell 1951: 122) . 

Southwestern ethnologic li terature discusses the use of 
the reed cigarette, with one exception, in ceremonial con
text*. Its use by the Zuni to convey smoke to the gods and 
clear the path for prayer has already been mentioned. T h e 
Pima and Papago, possibly with similar motivation, smoke 
the reed cigarette (never corn husk) at any special gather
ing for the good of the tribe, for ceremonial occasions 
(Gastetter and Bell 1942: 217), or for curing (Steen 1943: 

641). T h e following groups use it in ceremonial context: 

Hopi (Whiting 1939: 66) 
Zuni (Gushing 1920: 162) 
Jemez (Parsons 1925: 122) 
Santo Domingo (White 1935: 53) 
Piman (Castetter and Bell 1942: 217) 
Pima (Russell 1908: 112) 
Yuman (Castetter and Bell 1951: 122) 
Cocopa (Gifford 1933: 270; Castetter and Bell 1951: 

122) 
Navajo (Franciscans 1910: 396; Reagan 1929: 159) 
Apache (Reagan 1929: 159 
Reed cigarettes are found among the Anasazi ruins of 

Arizona, the Hohokam, the Mogollon, and the Trans-Pecos 
areas. Stratigraphy in Tularosa Cave, New Mexico seems 
to suggest an early use by the Mogollon and a later spread 
to other cultures. A more detailed discussion of the archeo
logical distribution of reed cigarettes in the Southwest can 
be found in Martin, et. al. 1952: 351-354, from which these 
comments are drawn. 

Reed cigarettes from T o n t o National Monument are 
similar to others found in the Southwest and are without 
special wrappings. Wha t little of the dottle that can be 
recognized does not suggest tobacco. Such cigarettes ap
parently had their earliest use in the Mogollon area and 
later spread to other cultures. The i r use today in cere
monial context suggests that their archeologic occurrence 
is an expression of religious belief. 

5. The Cocopa smoke purely for pleasure as do many of the 
California tribes. 
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TABLE V -Sp l i t Reed Dice 

Lab. No. 

2949 (Rm. 14) 
2971 (Rm. 27) 
3022 (Rm. 17) 
3030 (Rm. 1) 
3044 (Rm. 2) 
3047 (Rm. 2) 

Length 
(cm.) 

11. 
8. 

12.3 
7. 
6.8 
6.5 

Width 
(cm.) 

.9 
1.2 
1. 
1. 

.9 
.7 

Thickness 
(mm.) 

1.5 
1-2. 

2. 
1-2. 

1. 
1. 

Markings 

o 
o 
o 
X 

X 

X 

Split Reed Dice, (table V). Segments of split reed from 
T o n t o are plain or decorated and show varying amounts 
of wear. Decorations are made of straight lines impressed 
sharply into the convex side of the stem and are filled 
with a black coloring matter. T h e concave sides of e.l. 
3030, and 3047 appear blackened and may have remnants 
of decoration. Incising is confined to the central area on 
one reed, but is over-all on the other two. All three 
decorated specimens have a small portion of a node pres
ent, while the others do not. All the edges of e.l. 3030 are 
smoothed and darkened, as if by considerable handling. 
T h e other two decorated specimens and e.l. 2971 have 
sharper edges, but have seen some use. Two plain split 
reeds (e.l. 2949, 3022) show no signs of wear. 

Games in which number is determined by throwing 
objects called dice are of wide distr ibution throughout 
North America. T h e dice are made of a variety of ma
terials — wooden stave, bone, teeth, seeds, pottery, and split 
reeds. Within the Southwest dice games are found among 
all the major language groupings. T h e use of split reed 
dice is more restricted in distribution. None of the Piman 
groups except the Zuaque on the Rio Fuerte, Sinaloa, 
Mexico, and possibly the Ta rahumara" use them. Only the 
Maricopa among the Yuman speaking peoples use the 
reeds but evidently just as a substitute for stick dice. T h e 
Shoshonean-speaking Paiute and the Hopi use split reeds 
as well as the Zuni and the Keresan Pueblo of Acoma 
(Culin 1907) . 

T h e use of split reed dice with the designs contained 
within the darkened areas are distributed as follows: 

Hopi (Culin 1907: 162-163) 
Zuni (Culin 1907: 210) 
Acoma (Culin 1907: 119) 
T a r a h u m a r a (Culin 1907: 152)6 

Upper Gila River (Hough 1914: 127) 
Chevlon Ruin, Arizona (Fewkes 1904: 100-101) 
T o this should be added the specimens from T o n t o 

National Monument shown in plate 3, k-p. 
Considerable symbolism is attached to the reed dice 

game of the Zuni. Mr. Frank H. Gushing translates the 
game sho-li-we as cane arrow or cane arroiu pieces or 
parts. T h e portion of the node present corresponds to the 
nock end of the arrow, and the design area to the banding 
on the nock end of a set of four arrows that represents the 
four directions. On the dice, however, the painted bands 
are invariably black (rather than red, yellow, etc.) and 
placed on the concave side, and the convex side scorched 

6. Text refers to specimen being both split reed and stick dice. 

or carved to correspond, evidently to keep the paint from 
being worn off by handling. T h e pieces are given a numeri
cal value according to the regions with which they cor
respond — North, one; West, two; South, three; East, four. 
Other values or counts are added according to which face 
fell upward and especially according to the thrower (Culin 
1907:212-217). 

T h e Zuni sho-li-we game is played in both sacred and 
secular contexts. Legend indicates the gods of war and the 
rain priests played it for rain and a fraternity was or
ganized for this express purpose (Culin 1907: 218-219). 
It is played as a form of tribal divination to forecast pros
perity or adversity, war or peace, defensive or offensive 
operations. It is also played secularly, but prayers to the 
gods of war invoking their blessing are not neglected. 

T h e Hopi play a game of totolospi by means of three 
reed dice with concave red interiors or with the convex side 
marked with burned diagonal lines and an engraved stone 
counting board (Culin 1907: 162) . Some of the dice from 
T o n t o National Monument could be used in this game, 
though no engraved stone playing boards were recovered. 

T h e following points of similarity between the Zuni 
dice and decorated reed dice of the T o n t o Cliffdwelling 
are noted: (1) the incised design areas on all, (2) the 
remnants of dark color on the concave side of two die, and 
(3) portions of the node present in all of the dice. It is 

concluded that these dice were probably used in a game 
similar to the sho-li-we game played at present by Zuni 
and Acoma and anciently by the Hopi . T h e plain reed 
slips from T o n t o may be unfinished, or pieces that for
merly had painted markings. Such dice might be used in 
the Hopi game of totolospi, as might the reed slips with 
all-over decoration. 

Small Bow. (plate 3). A small bow from T o n t o is made 
from a withe (possibly a perennial composite stem) 44 
cm. long and .5 cm. in diameter. A knotted two-ply agave 
fiber cord is lashed to one end of the bow and looped on 
the other (e.l. 2910, 9/15, Room 7 ) . Haury found a sim
ilar bow at Canyon Creek, Arizona (1934: 106). Agave 
cord is used for bowstrings by the Cahita of northwestern 
Mexico (Beals 1945: 23) and by the Coahuila of southern 
California. It is said to last for years (Barrows 1900: 47) . 
In the au tumn corn dances at Zuni, bows and arrows were 
formerly given to the little boys by the masked clowns 
(Cushing 1920: 605) . Such a purpose for a small bow is 

suggestive of the possible use of the bow from T o n t o Na
tional Monument . 

MEDICINAL PLANTS 
Religious belief and medicine are closely associated in 

Southwestern cultures. Diseases at t r ibuted to supernatural 
causes are often cured by the invocation of the super
natural . Medicines involved in the process may use plants. 
Other plants are simply used in "home remedies." 

A bundle of twigs and leaves of silk tassel (Garrya 
wrightii) held together by a strip of inner bark was found 
in Room 21 of T o n t o (e.l. 3068, 9/591). (plate 4.) Th i s 
particular species is a shrub that grows to a height of 10 
feet on brushy slopes at altitudes between 3,000 and 8,000 
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feet in the Grand Canyon and in southeastern Arizona. 
Some species have bitter leaves that contain an alkaloid, 
garryin, which is used medicinally (Kearney and Peebles 
1951: 625) . The re is probably some sound basis then for 
Palmer's notation in 1878 (654) that the "Indians" use 
another species (Garrya ftavescens) tor ague or colds as a 
tea, and for Kelly's comment (1939: 162) that the Las 
Vegas Paiute make a tea of the sprays for "heart trouble." 
In light of the available data it seems probable the bundle 
of silk tassel from T o n t o was for medicinal use. 

Leaves, young stem tips, and flower clusters of sagebrush 
(Artemisia sp.) were apparently smeared on the inside of 
a cotton textile and then rolled like a jelly roll and placed 
at the foot of Burial A at T o n t o (e.l. 4020) . T h e use of 
sagebrush is recorded for all Indian groups in the South
west except the Pima and Papago. Although the majority 
of uses are medicinal, some domestic, fiber, ceremonial 
use, and legendary associations are also present. 

Utilization of the crushed, pounded, or chewed sage
brush seems to be confined entirely to medicinal contexts 
in the Southwest. It is used by the Hopi, Keres, and Tewa 
Pueblos. T h e Hopi rub the plant and place it on the 
temples for headache (Hough 1897: 41) . At the Keresan 
pueblos of Laguna and Acoma the plant is crushed and 
rubbed on the body to relieve soreness or stillness and is 
crushed and mixed with water and sprinkled on clothing 
as a bed-bug repellent (Swank 1932: 27-28). T h e Tewa 
chew the leaves and swallow the juice for indigestion, and 
a bundle of the leaves is steeped in boiling water and 
wrapped in a cloth and applied to the stomach as a hot 
compress (Robbins, et. al. 1916: 44). Medicinal usage of 
the sagebrush bundle from T o n t o is implied from the 
above data, yet its inclusion with a burial suggests re
ligious belief as well. 

LEAF TIES 
T h e simplest method of preparation of leaf fibers for 

use is by splitting the leaves in convenient widths for ties. 
Most of the ties from T o n t o were of yucca (25), al though 

PLATE 4—Silk tassel 

Silk tassel (Garrya wrightii) herb bundle probably used for 
medicine, e.l. 3068 (Room 21) . 

PLATE 3—Steps in yucca fiber preparation at Tonto 

a—Bundle of split yucca leaves, e.l. 3075 (Room 6) . b—Contorted 
and mashed yucca leaf, e.l. 2417 (Room 2) . c—Leaf with all but 
the fiber removed, e.l. 2417 (Room 2) . d—Mass of coarse yucca fiber, 
e.l. 2406 (Room 2) . 

sotol (Dasylirion wheeleri) (5) and agave (6) were used 
as well. 

CORDAGE (Table VI) 
Composition and Twist. Cordage from T o n t o is pri

marily of yucca (64 percent) , but a portion is of cotton 
(24 percent) and agave (22 percent) . Cotton cordage of 
two-ply or more has an S-twist7. Cords of yucca and agave 

TABLE Vl-Cordage 

Cotton 

Ply No. 
Percent 
Diameter 

Range 
Diameter 

Average 

1 
13 

1-3 

1 

2 
31 

1-3 

2 

See also 

3 
18 

1-4 

2 

4 
21 

2-4 

2-3 
section on 

4+ 
16 

2-6 

3 

1 
2 

2 

2 

agave cordage. 

2 
50 

1-5 

2-3 

5/ucca 

3 
14 

1-5 

2-3 

4 
34 

2-5 

3 

According to the American Society of Testing Materials, "A yarn 
has S twist if, when held in vertical position, the spirals conform 
in direction of slope to the central portion of the letter 'S' and 
Z twist if the spirals conform in direction of slope to the central 
portion of the letter 'Z'." 
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PLATE 6—Nolina and agave fiber from Tonto 

a—Nolina bundle, e.l. 3011 (Room 12) . b—Agave leaf with pieces 
of charred epidermal tissue adhering, e.l. 2561 (Room 20) . c—Mass 
of agave fiber, e.l. 2464 (Room 7) . 

are dominantly two-ply, Z-twist. T h e dominance of two-
ply, Z-twist cordage is typical of the Anasazi area (Martin, 
et. al. 1952: 210), as is the widespread use of yucca. Use 
of agave fiber cordage is well documented for tribes of the 
Lower Sonoran Life Zone in the Southwest (Castetter, et. 
al. 1938: 64-73) . 

Methods of Preparation, (plate 5) . Several steps in 
preparation of yucca leaf for cordage are evidenced at 
Ton to . One specimen (e.l. 2417, Room 2) is a leaf strip 
that has the basal portion contorted and mashed. Another 
leaf, partly devoid of epidermis, is of very coarse fiber. 
Still other "leaves" in the same lot consist of hanks of 
fiber held together by the sharp leaf tip. A mass of yucca 
fiber that is grouped into little bundles 6 cm. long (e.l. 
2406 A-l, Room 2) might be included in this series. It is 
very possible, however, that this is the result of woodrat 
and not human effort. Lastly, a small bundle of yucca 
fibers broken down finely enough for some of the cordage 

of smaller diameter was found in Room 27 (e.l. 2612 A-8). 
All of the yucca cordage was probably made by hand roll
ing. 

Agave fiber was likely prepared at T o n t o by roasting. In 
Room 20 two or more leaves are reduced to very coarse 
fibers and the epidermal pieces associated with them ap
pear charred or roasted (e.l. 2561) . T h r e e pieces of two-
ply cordage from the same room (e.l. 3114) have segments 
of roasted epidermal tissue on the unfinished ends of one 
or both plies. Evidently segments of intact tissue were re
tained as convenient "clips" while the cordage was in the 
process of manufacture. Loose spiral windings of fiber 
were used to hold other unfinished ends of cord together. 
All the loose agave fibers seem to have a kinkier, coarser 
appearance than the yucca. No gradation in agave raw 
materials was observed. Indeed, the cordage, while well 
made, is coarse in nature (plates 6 and 7) . 

T h e overwhelming majority of agave cordage can be ac
counted for by hand rolling. T h e r e are a few pieces of 
tapered diameter (with twist increasing as diameter de
creases in e.l. 3078, B-9, 10, Room 2) which might also 
have been made by this method or possibly resulted from 
being subject to an unequal strain, such as a twisting de
vice, and became gradually separated. 

Present methods of agave leaf fiber preparat ion are 
closely parallel to the evidence found in the T o n t o Cliff-
dwellings. T h e Kiliwa Indians of northern Baja California 
roast the green leaves in a pit for 2 or 3 hours. T h e n the 
epidermis of the leaf is removed and the fiber is scraped 
clean by pull ing it between a wooden surface and small 
rounded piece of wood. T h e fiber is ready for use after an 
overnight soaking. While the fiber is being fashioned into 
cords, nets, and sandals it is kept flexible by placing it on 
the damp ground with moist earth over it. (Meigs 1939: 
38). T h e Papago rolled two strands of agave fiber down
ward separately on the thigh and then both of them to
gether upward (Castetter and Underhi l l 1935: 61). This 
method would produce a two-ply, Z-twist cord such as is 
found at Ton to . 

A number of methods might have been used at T o n t o 
to prepare the yucca fiber for cordage. At Acoma and 
Laguna the leaves are crushed, the fiber cleaned by scrap
ing, and then twisted into ropes (Swank 1932: 76) . At 
Cochiti the leaves were pit roasted and chewed to extract 
the fibers (Robbins, et. al 1916: 51) . Among the Tewa 
and Zuni the leaves were boiled and then chewed (Ibid. 
50; Stevenson 1904: 113). T h e Zuni method of adding 
wood ashes to the water (idem.) undoubtedly speeded the 
breakdown of the fiber by the formation of lye. 

Cotton Cordage. T h e ply of the cotton cord from T o n t o 
ranges between 1 and 18, but is commonly less than four 
(table VI). 

T h e basic or yarn twist is Z without exception. When 
a two-ply strand was formed, it was given an S-twist. Those 
strands greater than two-ply generally have a collective 
S-twist. Only two specimens (e.l. 3078 C-l, C-14, Room 2) 
were made by twisting two, two-ply segments together. 

T h e color of the cordage is white, red-brown, yellow, 
gray-brown, deep brown, or black, blue, reddish tan, and 
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buff. Probably many of the five- and six-ply pieces of 
cordage were made from the more durable warp strands of 
textile, as suggested by the presence of occasional weft 
strands in the cordage. 

Yucca Cordage. A total of 289 fragments of cordage from 
Tonto were identified to be of this plant fiber. The ply 
and size is summarized in table VI. A number of methods 
for measuring tightness of twist have been developed. A 
simple method is by use of the helix angle. An angle of 
20 degrees is medium and 30 degrees is hard. It was found 
that a visual estimate could be made by using these 
standards and then spot checking for vertification of the 
estimate. By this method most of the cordage is of medium 
twist, though some ranged up to hard. The higher ply 
tends to be more medium in twist. The single ply is S-twist 
and the other plys are twisted as a unit in the opposite 
direction (Z) . 

The majority of the cordage is of tan-cream hue, but 
varies considerably with the amount of dust worked into it 
or the conditions of preservation. The only real variant in 
color is found in a dozen segments of red-brown cord. 
This color is distributed throughout the strand and ap
parently was not a matter of surface dyeing. 

As a general rule the larger the individual ply, the less 
the maceration. Much of the smaller cordage would be 
well suited for the twined textile fringed aprons (e.l. 3036 
and 3081) from Room 2. In fact, they may have been 
chewed by woodrats from such a source. Fragments of 
twined net bags and pot cradles are noted from the Lower 
Ruin. The size and ply of many of the cordage fragments 
studied is well suited for this purpose. 

Agave Cordage, (plate 7) . A total of 52 fragments of 
cordage from Tonto are of this plant fiber, compared with 
289 of yucca. 

The fragments are of one, two, three, and four ply. 
Only one three-ply specimen and three fragments of one 
and four ply are present. The firm majority of 46 is of two-
ply twine. This twine ranged in diameter from 1 to 5 milli
meters, with about half 1 millimeter in diameter, and close 
to half either 2 or 3 millimeters in diameter. 

All of the two-ply twine is of Z-twist, and has a primary 
S-twist. The four-ply cordage is made by twisting two-ply 
twine together in a Z-twist. Two segments of the latter 
have a basic S-twist and one a Z-twist. The method of 
estimating twist is the same one used for yucca. Many 
pieces of cordage had a hard to very hard twist (30-50 
degrees) and a few had a very hard crepe twist (50-70 
degrees) . 

The color varied from examples typical of dark, used 
rope to cordage of light yellow-tan and bleached white. 
The fiber shows less maceration than in yucca. Even twine 
of smaller diameter has the fiber bundles intact. Only one 
piece of agave cordage approaches the degree of macera
tion seen in the thin, four-ply yucca cords. In this case, 
however, the maceration seems to be produced only by 
surface wear of the agave fibers. 

TEXTILES 
Cotton, yucca, and the hair of bighorn or goat were 

used in textiles at Tonto as well as leaf, bast or inner 
bark fiber, and unidentified animal material. 

Cotton Textiles." Throughout the pieces of cotton tex
tiles it is noted that one set of weaving elements is more 
tightly Z-twisted than the other. The general statement 
concerning prehistoric Pueblo weaving applies particularly 
well to the weaving at Tonto National Monument (Kent 
1941: 4): "Tightly-twisted warps can often be distinguished 
from wefts, which are generally softer, thicker, and beaten 
more closely together. Warps tend to run the long way of a 
fragment, as they do not disintegrate or tear as easily as 
the more loosely-twisted wefts." 

Of 40 samples of basket weave from Tonto, the coarsest 
piece has 5 warp and 9 weft threads per centimeter (Room 
1, e.l. 2368 A-2a) . The finest textile fragment has 20 warp 
and weft threads per centimeter. The average count is 
about 12 warp and weft threads per centimeter. This is 
somewhat finer than the 23 warps per inch (9.2 per cm.) 
and 22 wefts per inch (8.4 per cm.) for the Pueblo area. 

8. For a complete analysis of cotton textiles see Kent's report in 
this volume. The data given here is based on small scraps sent 
the Ethnobotanical Laboratory. 

PLATE 7-—Yucca textiles and agave cordage at Tonto 

a and b-Yucca fiber textiles, e.l. 2913 and 3038 (Room 2) . c -
Yucca string skirt, e.l. 3081 (Room 2) . d through i—Agave cordage, 
d, e.l. 3106 B-12 (Room 6) ; e, e.l. 3114 E-2 (Room 20) ; f, e.l. 2503 
B-5 (Room 12) ; g, e.l. 2416 (Room 2) ; h, e.l. 3120 (Room 28) ; i, e.l. 
3020 (Room 28) . 
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PLATE 8—Yucca string skirt, e.l. 3036 (Room 2) 

One fragment approaches the finest prehistoric plain 
weave with 20 warp and wefts per centimeter (e.l. 2473, 
Room 8) and another with 20 weft (but 9 warp) threads 
per centimeter (e.l. 4038). 

Only one fragment from Tonto (e.l. 2368, Room 1) 
makes use of colored warp and weft. The warp is of light 
brown and the weft of dark brown alternating with bands 
of light brown. Another example of brown plaid and a 
blue striped weave is described by Pierson in his report 
on the Lower Ruin and Annex. 

Other types of weaving are also present at Tonto. A 
warp of two-ply cotton yarn is used in e.l. 2382 A-2 (b) , 
Room 2. An over-three-under-three twilled weave textile 
fragment comes from Room 28 (e.l. 2614). The presence 
of slit tapestry weave, weft wrap openwork, gauze weave, 
warp float technique, embroidery, and stamp dyeing is 
noted by Pierson. 

Some textile fragments from Room 9 of the Upper 
Ruin are of dubious age. Ravelings from a finely knit 
piece of cotton, such as a bobby sock, are present in e.l. 
2490 as well as three fragments of cloth all adhering 
tightly to each other on the longer edge. The cloth has 
about 20 threads per centimeter. It is unlike the other 

scraps in having both the warp and weft of equal twist. 
It could be a portion of a book binding. 

Yucca Textiles, (plate 7 and 8). Only 13 pieces of yucca 
textile from Tonto were found compared to the 40 of cot
ton. With only one exception, the threads are of S-twist. 
Though the elements vary from four to six per centimeter, 
they still form a coarse basket-weave cloth similar in 
texture and weave to burlap. One textile from Room 3 
(e.l. 3082) has a warp of yucca and several weft strips of 

cotton cloth one centimeter wide. Yucca textiles were made 
in historic times by the Zuni and Hopi (Bell and Castetter 
1941: 45) and by the Diegueno of southern California 
(Palmer 1878: 646). 

Three twined textile skirts submitted to the Ethno-
botanical Laboratory from Tonto have a yucca weft. The 
three warps that form the waistband are of cotton in two 
textiles and of yucca in the third. The long, loose ends 
remaining after the weft elements are twisted together 
•comprise the bulk of the skirt. It extends along both edges 
of the warp in two examples (e.l. 3036, 3016, Rooms 2 
and 17) and along one edge (opposite the selvage) in 
the other (e.l. 3081, Room 17). (plate 8.) Similar skirts 
are reported from Canyon Creek, Arizona (Haury 1934: 
63) and from Montezuma Castle National Monument 
(Kent 1954: 56-60) in Pueblo IV times. 

Miscellaneous Textiles. Not all textile identifications 
from Tonto are satisfactory. Three textile fragments (e.l. 
3007, 3018, 3019, Room 9) have fibers of Z-twist that 
seem to have characteristics intermediate between yucca 
and sotol (Dasylirion). Another textile (e.l. 2981, Room 
27) is evidently made of the bast of an unidentified plant. 
Still another textile of unidentified fiber (e.l. 3058, Room 
19) has the four outermost warp threads of cotton. A kind 
of embroidery is made on this textile by a continuous 
interlooping of cotton threads to form a chain that is 
stitched to the material at each crossing of the loops.9 

Two textiles from Tonto are made of non-plant ma
terial. The first (e.l. 2528, Room 13) compares well to 
bighorn hair. Each weft elements consists of two threads 
twilled over a two-ply, Z-twist warp. Threads average 12 
per centimeter. In the Upper Gila area of Arizona and 
New Mexico, Hough indicates that several textile speci
mens contain buffalo and mountain goat hair (1914: 83). 
A textile fragment of Rocky Mountain goat and bison 
wool, apparently from the same Tularosa or Upper Gila 
area of Arizona and New Mexico is illustrated by Amsden 
(1934, pi. 35). The second fragment from Tonto (e.l. 
2464, Room 7) though more puzzling, seems to be of 
animal nature. Each strand of fiber when examined under 
the microscope has crosswise cracks, seems to have a trans
parent sheath, and shreds like sinew when subject to 
pressure. The fineness of both thread and fabric is so 
outstanding that it seems out of place. Each thread is 

9. Textile fragments listed in this paragraph have been microscopi-
ally examined by members of the staff of the Southwest Arche-
ological Center at Globe, Arizona. They are similar to a number of 
examples of modern burlap. The Z-twist of the fibers and sim
ilarity of the specimens leaves no doubt that the Tonto fragments 
are all burlap. The embroidery referred to is cotton string used to 
stitch the burlap into bags.—Ed. 
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composed of a half dozen strands twisted together in Z-
twist. There are 70 warp threads per centimeter and 30 
weft. A comparison of the thread with buffalo hair, rayon, 
or silk under the microscope is like comparing a strand of 
fine thread to a pencil. Both its presence and composition 
are unexplained.1 0 

SANDALS (Plate 9, Table VI I ) 

Rocky slopes, sharp thorns, and superheated earth made 
the wearing of some sort of foot covering desirable in the 
southern Arizona desert. Eleven of the 52 sandals from the 
Upper Ruin of T o n t o were submitted to the Ethnobotani-
cal Laboratory. T h e sandals from the Lower Ruin, while 
not examined by the author, are apparently similar to 
those from the Upper Ruin. 

T h e first and more common type of sandal is of plaited 
yucca leaves. T h e braid-plaiting is begun at the toe with 
split, folded leaves. Loose ends are finished by turning 
them up over the heel and folding them down flat. Sotol 
and plaited bark strips are sometimes substituted in chil
dren's sandals. A sandal fragment of juniper bark is re
ported by Steen. T h e upper surface of one plaited yucca 
sandal (e.l. 3063, Room 22) is darkened in a very patchy 
manner. Perhaps the leaves were roasted to make them 
more pliable while braiding. T h e second type of sandal, 
represented by 10 from the Upper Ruin , is of finely plaited 
cord. All three submitted to the laboratory are of agave 
fiber. Kent's analysis of the agave fiber sandal from Monte
zuma Castle National Monument (1954: 51) agrees in tech
nique with the one complete specimen in the laboratory 
from T o n t o (e.l. 2916, Area A). T h e untwisted cords, held 
together by a spiral wrapping of agave threads, are tightly 
plaited in an under-two-over-two weave to form the sole. 
T h e ankle strap is finely plaited into a U-shape. 

Relationship of Material to Methods of Manufacture. Of 
the several types of materials used for sandals, sotol is 
probably the least desirable. Its leaves contain much less 
fibrous material than either agave or yucca, and there
fore wear through much faster. T h e removal of marginal 
spines lengthens the time necessary to plait a pair. Only 
children's sandals seem to be made of this flimsier material, 
and in one instance at least, two thicknesses of leaves were 
used as a single element to counteract the lack of fiber. 
Plaited sandal soles of yucca and sotol have the mutual 
disadvantage of unraveling as soon as the sole elements 
break. T h e crudeness of the leaf-tie probably corresponds 
to its short period of usefulness on such a sandal. In con
trast, agave fiber soles do not easily unravel, since the fibers 
fray to a shaggy, curly, interlocking mat11 . T h e neatly 

10. The author states, in the original manuscript, concerning the two 
non-plant material textiles, that the hrst compares well to "moun
tain sheep hair and might be expected to compare more closely 
with mountain goat hair, which has a historic range closer to this 
area." The statement about mountain goat hair has been deleted 
at the recommendation of Park Naturalist Jackson. He states he 
has checked the matter in the library here, and with Archeologist 
Mathews of the bone laboratory, and fails to find such historic 
range near here, although similar references for bighorn sheep 
are abundant. 

TABLE VU-Sandals 

Lab No. 

3048 (Rm. 2) 
2967 (Rm. 7) 
2945 (Rm. 14) 
3063 (Rm. 22) 
2997 (Rm. 20) 
2916 (Area A) 
2929 (Rm. 21) 
2993 (Rm. 17) 
2463 ( ) 
2384 (Rm. 2) 

Elements 

8 
8 
8 
8 
8 

15 
20 
12 
> 
-> 

Material 

bark 
sotol 
sotol 
yucca 
yucca 
agave 
yucca 
yucca 
agave 
agave 

Remarks 

child's 
child's 
child's 

large 
large 
fragment? 
fragment? 
fragment? 
fragment? 

braided ankle strap bears evidence of repeated repair. 
Agave sandals undoubtedly wore much longer than the 
other plaited leaf strip sandals with crude thong ties. 

Interpretation. T h e technique of plait ing sandals is 
known only in the Mogollon and Anasazi areas. Most 
Mogollon sandals have round or square toes and wide 
plaited elements. T h e Anasazi tend to have round or jog-
toed sandals made of narrower elements. Sandals from 

11. The greater toughness of agave fiber was consistently noted while 
macerating fiber for microscopic examination. 

PLATE 9—Plaited sandals from Tonto 

a—Child's sandal of sotol, e.l. 2967 (Room 7) . b—Agave sandal, 
e.l. 2916 (Area A) . c-Yucca sandal, e.l. 2997 (Room 20) . d-Child's 
bark sandal, e.l. 3048 (Room 2) . 
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BASKETRY AND MATTING (Plates 10 and 11) 

Choice of Raw Material. At Tonto close-coiled basketry 
is made of woody splints and rods, and the coarse basketry 
of grass foundation and sotol sewing element. The matting 
is made more frequently of nolina, "beargrass," (Nolina 
sp.) than of sotol (Dasylirion sp.). The choice of the last 
named material is determined in part by environment and 
in part by culture. 

Of sotol and nolina, only the latter is available in the 
Life Zone in which the Pueblos live today. It is used for 
mats or basketry at Isleta (Jones 1931: 35), Acoma and 
Laguna (Swank 1932: 55) , by eastern Keres (White 1945: 
55) , and at Jemez (Cook 1930: 25) . 

The use of nolina in the old Puebloan area is parallel 
to its modern use. It is found in the Upper Gila and Hueco 
area (Cosgrove 1947: 111-117) , at Tularosa Cave (Martin, 
et. al. 1952: 322) , and near Flagstaff, Arizona (McGregor 
1943: 278; Jones 1941: 299) . It is even used in the Canyon 
Creek area of Arizona (Haury 1934: 81) where sotol was 
probably available as well. It must be noted for the other 

PLATE 11—Matting from Tonto 

a—3-3 rhythm sotol matting fragment, e.l. 3059 (Room 2) • b— 
3-3 rhythm nolina matting fragment, e.l. 3097 (Room 20) . c—Plain-
plaited matting fragment of sotol, e.l. 3079 (Room 2) . 

PLATE 10—Basketry and some possible basket materials 
from Tonto 

a—Coarse-coiled basket fragment of grass foundation and sotol 
sewing element, e.l. 3123 (Upper Ruin) . b—Coiled basket fragment 
of two-rod and splint foundation, e.l. 2995 (Room 17) . c—Coiled 
basket fragment with three-splint foundation, e.l. 2996 (Room 7) . 
d—Common reed stem split and flattened, e.l. 2392 A-l (Room 2) . 
e—Prong of devilsclaws pod, e.l. 4027 (Lower Ruin) . 

Canyon Creek and Camp Verde are considered Mogollon 
by Martin, et. al. (1952: 237). The plaited sandals from 
Tonto seem to be of this Mogollon type. 

The plaited sandal with braided toe strap has its dis
tribution in the Verde, Tonto, and Upper Salt River 
drainages (Haury 1934: 68). Kent (1954: 52) describes 
such an agave sandal from Montezuma Castle National 
Monument. A sandal similar in appearance is illustrated 
by Morris (1928: 96) , from Clear Creek, Arizona. Similar 
sandals are found at Canyon Creek, and Haury believes 
all of these limited to Pueblo IV time (1934: 68) . It is 
suspected, but not proven, that all of these sandals are 
made of agave fiber. Sandals made of Agave sp. are re
ported from the Guadalupe Mountains of southern New 
Mexico, in western Texas, among the Tarahumara of 
northern Mexico, the Diegueno of southern California 
(Castetter, et. al. 1938: 78) , and the Kiliwa of northern 
Baja California (Meigs 1939: 11) . The appearance of an 
agave fiber sandal among a people indigenous to the 
Lower Sonoran Desert of Arizona is postulated on the basis 
of its (1) availability, (2) superior fiber properties for 
sandal purposes, and (3) its use in all adjacent Lower 
Sonoran desert areas. 
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side of the scoreboard that sotol is used in small quantit ies 
at Tularosa Cave (twilled basket and cradle, Martin et. 
al. 1952: 312, 316) and at Montezuma Castle National 
Monument (twilled mat, Kent 1954: 102) . Nevertheless, 
the use of nolina in twilled basketry and matt ing seems 
to be the predominant pattern among Puebloan peoples. 

In areas where both sotol and nolina are available, two 
ethnologic patterns exist. Dual usage for twilling is found 
among the T a r a h u m a r a (Bennet and Zingg 1935: 165) . 
Again, both materials are used by the Warohio of the Rio 
Mayo, Sonora, Mexico (Gentry 1942: 91-92) . However, 
the Pimans make exclusive use of sotol for twilling. T h e 
Pima make coarse twilled baskets of sotol (Coville 1904: 
204) and the Papago do the same. They also make mats, 
headrings, bands, etc. (Castetter and Underhi l l 1935: 55) . 
While special trips are even made by the Papago for 
nolina, it is used only as the foundation in coiled basketry 
(Castetter and Underhi l l 1935: 57, 59; Kissell 1916: 137), 

and not in twilling. Archeological areas peripheral to the 
modern Pima-Papago use sotol mat t ing to a small extent 
(see preceding paragraph), and sotol baskets are also found 
in sites in southwestern Texas (Pearce and Jackson 1933: 
61; Cosgrove 1947: 110-111) . No actual matt ing fragments 
from Hohokam sites are known, though impressions are 
preserved from Snaketown (Gladwin, et. al. 1937: 159) . 
These unfortunately have yielded no clues as to their 
composition. 

T h e Papago use of nolina does not correlate with the 
T o n t o material. T h e Anasazi-Pueblo use of nolina is simi
lar to the use of it at T o n t o and suggests cultural affilia
tion with these people. T h e "Piman" use of sotol for 
mat t ing is present to a small degree. It suggests influence 
from a people using the same material that the Pimans 
now use. 

Fiber Preparation. A bundle of nolina from T o n t o 
(e.1.3011, Room 12) was evidently collected for use in 

matting, (plate 6). T h e basal portion of the leaves ap
pears burned. One can only speculate if this was the 
method of harvesting, for we know of no such method 
today. Nolina requires little at tention other than splitting 
the broader pieces to uniform width. 

Sotol is similar to nolina in that little preparat ion was 
required for its use. In the dry material from the T o n t o 
cliffdwelling we do find the basal or "spoon" portion of 
the leaf (e. 1.2405, Room 2) which suggests that either the 
dead or living plants were decapitated to obtain the full 
leaf length. Pieces of the coarsely barbed leaf edges, prob
ably removed to facilitate handling, are also found at 
T o n t o (e.1.2413, Room 2 ) . Fragments of curled epider
mal tissue of the sotol (e. 1.2405, Room 2) probably were 
discarded when the mainstr ip was thinned for use in the 
sewing element in the coarse-coiled storage granaries. 

Virtually the same method of sotol preparation is used 
by the Papago (Castetter and Underhi l l 1935: 55) . T h e 
spiny edge is scraped off with a knife and the leaves split 
lengthwise with a thumbnai l kept long for this purpose. 
A cushion of pu lp on the inner margin is removed to make 
a flat strip of uniform thickness. When needed the strips 
are buried overnight in moist ground to make them flex

ible. Both material and technique at T o n t o National 
Monument may have been borrowed from a people who 
knew the same methods as the Papago. 

Basketry Containers. Basketry at T o n t o is made by (1) 
coarse coiling, (2) close coiling, and (3) twilling. Coarse-
coiled basketry comes from both the Lower and the Upper 
Ruin. From the latter comes a complete basket about 2 
feet in diameter with fiat bot tom and bell-shaped side 
which was coiled separately and joined by yucca strips. 
Specimens of coarse-coiled basketry submitted to us from 
the Upper Ruin (e. 1.3114c, 3123) have a foundation of 
grass stems and a sewing element apparently of strips of 
sotol (Dasylirion wheeleri) scraped to even thickness. Simi
lar baskets with wheat straw foundation and willow bark 
sewing element are used by the Pima for storage (Russell 
1908: 144) . T h e Papago also may use wheat straw founda
tion and a sewing element of "sotol," to which the scien
tific but inapplicable name of Yucca elata is appended 
(Kissell 1916: 183) 4- Coarse-coiled grass foundation bas

ketry has been found in other sites peripheral to the Pima-
Papago area, such as Montezuma Castle National Monu
ment (Jackson and Van Valkenburgh 1954: 32) and 
Canyon Creek (Haury 1934: 74) . Coarse coiling seems to 
be a late introduction to the Puebloans along the fringes 
of the Hohokam territory. 

Among Upper Ruin baskets is a basal-piece of clockwise 
coil and three-splint foundation (e.1.3996, Room 17) and a 
fragment with two-rod and splint (half rod) foundation 
with a vertical and non-interlocking stitch (e. 1.2995, Room 
17). T h e tr iangular type foundation element seems asso
ciated with the Anasazi area and ethnologically with no
madic intruders such as the Apache, Navajo, and Paiute 
(Weltfish 1932: 39) . 

Twilled basketry was found at T o n t o in the form of 
ring baskets and basket trays with double reinforced edges. 
T h e latter are made of nolina with 3-3 rhythm plaiting 
and have squarish bottom and rounded orifice. Similar 
baskets are reported from Canyon Creek, Arizona (Haury 
1934: 72) . Baskets with round orifice and square bottoms 
are illustrated for the Papago (Kissell 1916: 167) but the 
material and edge finish seem to be different. 

T w o segments of material were found at T o n t o that 
are not baskets themselves. Since their present use in 
basketry is known, these materials deserve a note here. 
A half of a reed stem (Phragmites) split longitudinally 
and then opened flat (e.l.2392A, Room 2) was found in 
the Upper Ruin and the long prong of a devilsclaw pod 
(Proboscidea, e. 1.4027) was found in the Lower Ruin. 
T h e Pima formerly used reed splints for plaited mats (Kis
sell 1916: 138-139, fig. 12, p. 152) and the Cahita use the 
slats in a twined carrying basket (Beals 1945: 11). T h e 
dark outer covering of the devilsclaws is used by Pimans 
to make designs in basketry and to supply strength to 
points of greatest wear in the basket, such as the base 
(Kissell 1916: 202). 

Matting. (Table VIII) . Matt ing at T o n t o is made both 
by twill and plain plaiting. Twil led plaited mat elements 

12. The name sotol is generally applied to Dasylirion sp. 

95 



TABLE Vlll-Matting 

Lab No. 

2917 (Area A) 
3060 (Rm. 2) 
3080 (Rm. 2) 
3097 (Rm. 20) 
3059 (Rm. 2) 
3079 (Rm. 2) 

Material 

nolina 
nolina 
nolina 
nolina 
sotol 
sotol 

Over-Under 
Rhythm 

3-3 & 2-2 
3-3 
3-3 
2-2 
3-3 
1-1 

are of leaves split into widths between 4-5 mm. In all 
specimens but one, each element of the weft passes over 
three wrap elements. In one fragment (e.1.2917, Area A) 
a combination of 3-3 and 2-2 rhythm is used. The latter 
weave has evidently drawn the sides slightly upward. Per
haps this piece may more properly belong to a container 
than to a mat. A cradle made of nolina matting with 
wooden slat reinforcement and three complete nolina mats 
measuring approximately 44x24 inches and woven in a 
3-3 rhythm came from the Lower Ruin. In the one plain 
plaited (checkerweave) mat (e. 1.3079, Room 2) both 
elements are of the unmodified leaves of sotol varying 
from 1 to 2 centimeters in width. The use of matting is 
widespread in the Southwest. Identification of material 
used in matting may prove more significant than the mere 
notation of its occurrence. (See discussion at beginning of 
section on basketry and matting.) 

WILD FOOD PLANTS (Plate 12) 
Interpretation of the plants used for food at Tonto rests 

on (1) direct evidence such as cracked shells, macerated 
plants, or plant fiber quids, and (2) ethnologic use. Any 
plant found in these cliffdwellings which is used for food 
by historic Indian groups in the Southwest is included in 
this section in alphabetical order by common name. When 
comparative material is of large volume, the documenta
tion and discussion will be limited to sedentary groups. 
Not all the plant material found in the cliff ruins may be 
due to man. Woodrats may be responsible for entry of 
jojoba nuts, mesquite pods, and yucca seeds into the room 
refuse. Yet the presence of charred mesquite beans and 
yucca cordage argues for association of at least a portion 
of these two plants with man. 

Plants used as food are helpful in determining origins 
of a people. In dealing with a large body of data on plant 
foods, it has been observed that while Pima and Papago 
living on the Lower Sonoran Desert are in many instances 
within collection distance of the Upper Sonoran Life 
Zone, the only food used from plants characteristic of the 
latter zone is acorns. On the other hand, certain Pueblo 
groups geographically distant from the Lower Sonoran 
Zone go to extended efforts to obtain food products from 
that zone. These basic observations lead to the following 
hypothesis: When a given group of Indians in the South
west import a ivild plant food (or make long migrations 
outside their life zone to obtain it) it follows that this 
same group of people, or a portion of them, may have 
acquired an appreciation of its economic value while 
living in that former environment. For this reason, special 

PLATE 12—Wild food items from Tonto 

a—Paloverde seeds and pods (Cercidium microphylum) , e.l. 4046 
(Lower Ruin Annex) . b—Young stem joints of pricklypear, e.l. 4031 
(Lower Ruin) . c—Pricklypear fruits or tunas, e.l. 4031 (Lower 
Ruin) . d—Heart or stem section of agave, e.l. 3108 (Room 6) . e— 
Buffalogourd, e.l. 2576 (Room 22) . f-Jojoba nuts (Simmondsia 
chinensis) , e.l. 4041 (Lower Ruin) . g—Cholla buds, e.l. 4031 (Lower 
Ruin) . h—Agave quids, e.l. 2510 (Room 12) . i—Fruit of datil yucca, 
e.l. 3111 (Room 6). j — Acorns, e.l. 4016 (Lower Ruin) , k—Mesquite 
seeds and roasted pods, e.l. 4028 (Lower Ruin) . 1—Cracked walnuts, 
e.l. 4025 (Lower Ruin) . m—Pinyon cone, e.l. 3114b (Room 20) . n— 
Mesquite quid, e.l. 2394 (Room 2) . o—Prepared agave cake, e.l. 
2930 (Upper Ruin) . 

note will be made of plants occuring primarily in one 
life zone. 

Acorns. A large portion of the extensive brush thicket 
(chaparral) found in the Tonto Basin on steep, dry slopes 

about 4,000 feet elevation, is characterized by several 
species of scrub oaks (Quercus sp.J. Oaks are more typical 
of the Upper Sonoran Life Zone but certain species occur 
in the Lower Sonoran as well. Acorn shells at Tonto were 
found in the following laboratory lots: e.l.2366, Room 1; 
3118, Room 22; e.1.4016, 4028, 4037 from the Lower Ruin 
proper, and e. 1.4042, 4045 from the Annex. Most are 
crudely broken but occasional acorns are severed in two 
at mid-cross section. 

Acorns were used for food by the Tewa (Robbins, et. al. 
1916: 44), the Acoma and Laguna (Swank 1932: 64) , and 
at Isleta where they were a staple food in the past (Jones 
1931: 41). The Papago also obtained acorns on long 
camping excursions in the southern part of their territory 
(Castetter and Underhill 1935: 19). These were later 
traded to the Pima who removed the hulls and parched 
and ground them into meal (Russell 1908: 78) . Thus, the 
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use of acorns is widespread among sedentary Southwestern 
peoples. One rather specialized acorn practice noted for a 
nomadic group, the Northeastern Yavapai, comes to our 
attention here. These people bit in half acorns hardly 
larger than pinyon nuts (Gifford 1936: 257). T h e Wiked-
jasapa band of the Southeastern Yavapai is reported to 
have lived at the T o n t o cliff ruins for a season (Gifford 
1932: 180) . T h e smattering of acorn shells neatly severed 
in two at T o n t o combined with the above facts suggests 
that this is evidence of the visitation of at least one 
Yavapai group to T o n t o National Monument . 

Agave or Mescal. Agave is found typically in the Lower 
Sonoran Life Zone on steep slopes above the upper limits 
of the giant cactus and in association with yucca and sotol. 
Fiber quids or portions of the inner core are found at 
T o n t o in the following laboratory numbers: 2359, Room 
14; 2368 A-2-d, 2375, Room 1; 2398, 2404, 2406 A-1, 2418, 
Room 2; 2508B, 2510, Room 12; 2570, Room 22; 2592B-3, 
2603, 2606, Room 27 floor; 2930, unknown provenience; 
3106, 3108, Room 6; 3122, Area A; 4039, Lower Ruin 
proper; 4044, Lower Ruin Annex. 

Over 650 wads and quitls from both the Upper and 
Lower Ruin were submitted for examination. Identifica
tion of any of the leaf fibers can be made accurately only 
by microscopic examination. One lot (e. 1.4039) consisted 
of 525 quarter-size wads. A random sampling under the 
microscope of one-third of this lot was found to be agave 
fiber in every instance. Since overall appearance of the 
remainder of the material differed in no way from that 
examined in detail, it is likely the remainder is also agave. 
Only 10 percent of the lot of 100 quids (e.1.4044) was 
examined under the microscope. T h e identification of all 
other lots was done under the microscope. 

Woody splints of the agave and portions of the central 
core from T o n t o indicated that the whole vegetative plant 
was utilized. Also present is a lump of processed pulp, 
pressed into a cake that bears the impression of a textile 
in which it had been molded or stored (e. 1.2930) . 

Today "mescal" crowns are generally removed by pound
ing sharpened wooden sticks into the base. T h e hearts are 
placed in a pre-heated pit, covered with earth, and allowed 
to bake for 24 hours or longer. T h e roasted product is 
tender and sweet and is eaten like a giant artichoke. It is 
superior to celery stalks in fiber content, and resembles 
molasses in flavor. T h e Zuni and Hopi use seems to be 
a survival of an appreciation acquired while living in the 
Lower Sonoran Life Zone. Today the Zuni obtain agave 
by trade with the western Apache, Havasupai, and Wal-
apai, as do the Hopi from the last two groups. No other 
pueblos seem to have had it except by sporadic trade, nor 
was it used for food extensively by the Pueblos or by the 
Pima and Papago (Castetter, et. al. 1938) . 

T h e T a r a h u m a r a lend another suggestive note of ab
original commerce to the discussion. They pound and 
grind the cooked interiors on the metate, and strain the 
loose fiber out. They then shape the mass into small round 
cakes that are carried in little baskets to be exchanged 
with the highlanders for corn (Bennett and Zingg 1935: 
148-9). Presence of a similar agave cake at T o n t o suggests 

that a similar type of commerce was thriving in southern 
Arizona. 

Cactus. Pricklypear, cholla, and "cane" cactus are all 
common names applied to the genus, Opuntia. Those with 
flattened joints are known as pricklypear and those with 
cylindrical joints are known as cholla or "cane" cactus. 
Various species are found in both the Lower Sonoran and 
Upper Sonoran Life Zones in the Southwest, and tend to 
be more abundan t on overgrazed or otherwise disturbed 
soil. 

Pricklypear (Opuntia engelmanii) buds, young stem 
joints, and portions of the fruit are found in the following 
lots from T o n t o : e. 1.2607, Room 27; 2380, Room 1; 2399, 
2431, 2432, Room 2; 2441, Room 4; 4031, Lower Ruin 
proper. Flower or bud joints of the pencil cholla (Opuntia 
vivipara) are in e. 1.2380, Room 1 and e. 1.4038, Lower 
Ruin proper. One cholla seed (Opuntia versicolor) was 
found in e. 1.4046, Lower Ruin annex. Other small young 
joints of an arborescent type of Opuntia come from e.l. 
4031 A, Lower Ruin proper. Fibrous material from the 
interior of the Opuntia comes from e. 1.2003. 

T h e use of cholla buds for food was of major impor
tance to both the Pima and Papago. Pima informants 
agreed that predominant ancient native food plants in 
order of importance were mesquite, saguaro fruit, and 
cholla buds (Gastetter and Bell 1942: 63) . For the Papago 
the buds and joints formed a staple crop, probably be
cause of sheer abundance (Gastetter and Underhil l 1935: 
15). T h e buds are prepared for storage by pit roasting 
with greens and spreading them to dry. When needed for 
food they are generally boiled, often along with another 
foodstuff. Other sedentary groups utilizing cholla buds or 
joints are the Hopi (Nequatewa 1943: 19) and Acoma 
and Laguna (Swank 1932: 55) . T h e Hopi boil the buds, 
and at Acoma and Laguna the joints are roasted in times 
of famine, with the young ones split and dried for winter 
food. Cholla buds are found archeologically at Ventana 
Cave in southern Arizona (Haury 1950: 166) . 

Use of pricklypear fruits for food seems widespread. 
Jemez (Cook 1930: 25) , Tewa (Robbins, et. al. 1916: 62) , 
Isleta (Jones 1931: 35), Zuni (Stevenson 1904: 368), the 
Hopi (Hough 1918: 237), Pima (Russell 1908: 75) , and 
the Papago (Castetter and Bell 1942: 60) eat the fruits. 
T h e use of both the flattened stems and the fruits for food 
is shared by the Acoma and Laguna (Swank 1932: 56-57) , 
Isleta (Jones 1931: 35) , and Papago (Castetter and Bell 
1942: 60) and the T a r a h u m a r a (Bennett and Zingg 1935: 
165) . Only the stem joints seem to be used by the eastern 
Keres (White 1945: 560) . 

T h e utilization of pricklypear buds, young stem joints 
and fruits, and of young cholla buds and joints at the 
T o n t o Cliffdwellings, seems to be an old expression of a 
general practice in southern Arizona today and conforms 
to a general pattern of use by the Keres and western 
Pueblos. 

Echinocereus, "Hedgehog," (Echinocereus sp.) and Mam-
millaria, "fishhook," (Mammillaria sp.) cactuses are both 
found in Lower and Upper Sonoran Life Zones in the 
Southwest. T h e spines of two species found at T o n t o 
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National Monument are identifiable, Echinocereas boyce-
thompsonii var. bonkeraeQ) and Mammillaria macdoug-
alii, e. 1.2459, Room 7; e. 1.2490, Room 9. Other spines 
belonging to these genera are found in e. 1.2545; 2362, 
Room 1; 2472 G, Room 8. 

T h e spines on the fruits of echinocereus cactus are 
easily detached with the help of a stick so that the fruits 
can be eaten with no further preparation. T h e Pima (Cur-
tin 1949: 57) , the Isleta (Jones 1931: 27-28), the Acoma 
and the Laguna (Swank 1932: 42) , the Hopi (Whiting 
1939: 85) are all familiar with the tasty fruit. Nomadic 
groups such as the Yavapai (Gilford 1936: 256), the 
Navajo (Vestal 1952: 37) and the Apache (Castetter and 
Opler 1936: 41) also eat it. Mammilaria cactus fruits are 
known to the Apache (Castetter and Opler 1936: 41), to 
the Navajo (Vestal 1952: 37) and the T a r a h u m a r a (Ben
nett and Zingg 1935: 137). T h e heated stem pulp is used 
by the Pima (Curtin 1949: 57) and T a r a h u m a r a (loc. cit.) 
for ear troubles. T h e Tewa eat the whole plant raw after 
the spines are burned off (Robbins, et. al. 1916: 62) . Such 
comprehensive data gives reassuring support to interpreta
tion of mammillaria and echinocereus cactuses as food 
sources at Ton to . 

Saguaro or giantcactus (Cereus giganteus) is limited to 
the Lower Sonoran Desert of Arizona and extends south
ward into Sonora, Mexico. A piece of trunk epidermis 
comes from Room 13 (e. 1.2519) , and pieces of ribs were 
made into various objects at Ton to . Pima informants 
place the fruit second only to mesquite in their ranking 
of wild foodstuffs (Castetter and Bell 1942: 63) . Evidence 
of prehistoric utilization of saguaro fruit in the same area 
comes from Snaketown (Gladwin, et. al. 1937: 158) and 
from Ventana Cave (Haury 1950: 166). Saguaro cactus 
grows at the very doorstep of the T o n t o cliffdwellings, 
and absence of seeds or any indication of fruit utilization 
seems surprising. It must be remembered, however, that 
the seeds are small enough to pass through an ordinary 
screen and that the Pimans generally discard the rind in 
the field rather than at or near the dwelling. 

Catclaw acacia (Acacia grcggii). Th i s thorny shrub grows 
along washes and on mesas primarily in the Lower Sonoran 
Desert but occasionally in fringes of the Upper Sonoran 
Zone. One seed, e. 1.4030, comes from the Lower Ruin. 

T h e bean is used for food in southern Arizona and 
California. T h e Walapai eat the bean (Kroeber 1935: 
33) and the Coahuila use the seed for food occasionally 
(Barrows 1900: 60) . T h e Pima know that the beans were 

eaten in the old days but their method of preparation is 
now forgotten (Russell 1908: 76) . Catclaw acacia beans 
were probably adopted into the economy of the T o n t o 
people to add variety to cultivated crops or give real sus
tenance when they failed. 

Grass, bristlegrass (Setaria spp.). T h e genus is of wide 
distribuiton in the United States. T h e inflorescence of 
Setaria macrostachya and probably the stem bases as well 
come from Room 4 of the Upper Ru in of T o n t o (e. 1. 
3101, 3102) . One Cocopa on the Somerton Reservation 
semi-cultivated an introduced species (Castetter and Bell 
1951: 172). T h e northern Paiute near Winnemucca, Ne

vada eat the seeds of a bristlegrass (Steward 1938: 23, as 
Chaetochloa, another name for the same genus) . Possibly 
the grass was gathered at T o n t o for use in roofing, or 
perhaps it was encouraged in fields and near irrigation 
ditches for use as food. 

Cocklebur (Xanthium sp.). T h e cocklebur grew at T o n t o 
National Monument (X. saccharatum, e. 1.4030, Lower 
Ruin) as it did at Leyit Kin in Chaco Canyon, New Mex
ico (X. commune, Dut ton 1938: 75; commune is another 
name for the species italicum). T h e Zuni formerly ground 
the seed and combined it with cornmeal as a stretcher 
(Stevenson 1915: 72) . Possibly there was some economic 

value for the people of T o n t o as well. 
Hackbcrry (Celtis sp.) . Hackberry grows along water

courses in canyons chiefly in or adjacent to the Lower 
Sonoran Life Zone. A portion of a pit comes from Room 
27 of the Upper Ruin (e. 1.2599) and three whole pits 
from the Lower Ruin (e. 1.4030). Hackberry fruits are 
commonly eaten throughout the Southwest. The i r use is 
recorded among the Tewa (Robbins, et. al. 1916: 39), the 
Keresan, where they are said to be used extensively (Swank 
1932: 35) , by the tribes of the Lower Colorado River 
(Castetter and Bell 1951: 207) , by the Papago (Castetter 

and Underhi l l 1935: 19, as Zizyphus), the Navajo (Fran
ciscans 1910: 211) , the Apache (Castetter and Opler 1936: 
46) , and the Yavapai (Giftord 1932: 212; 1936: 256). 

Calijornia jojoba (Simmondsia chinensis). Th i s shrub 
grows in the lower levels of chaparral adjoining the desert 
in southern Arizona. Husks and seeds are found in e.l. 
2596 A-2, Upper Ruin and e.l.4034, and 4041 from the 
Lower Ruin of Ton to . T h e oily nuts are eaten by the 
Pima (Russell 1908: 78) , the Papago (Castetter and Un
derhill 1935: 19) and the Yavapai (Gifford 1932: 211). 
They might either be eaten raw or parched and ground to 
the consistency of peanut butter. Woodrats may have 
brought the seeds into the ruin or they could have been 
used as food by the original inhabitants of T o n t o Na
tional Monument . 

Juniper (Juniperus sp.). T h e juniper is a typical tree of 
the Upper Sonoran Life Zone in the Southwest. It is not 
normally found on the Lower Sonoran Desert. One juniper 
seed comes from the fill of Room 32 in the Upper Ruin , 
e.l.2574 A-2. Use of juniper berries for food is well docu
mented among the Pueblo peoples as follows: Hopi , ber
ries eaten with piki (Whit ing 1939: 633; Jones 1932: 6) ; 
Zuni, berries ground and formed into meal cakes (Stand-
ley 1912: 458) ; Acoma and Laguna, used as seasoning or 
eaten when food is scarce (Swank 1932: 50) ; eaten raw 
or cooked by the eastern Keres (White 1945: 61) ; the 
berries were eaten by Tewa children and young people 
(Robbins, et. al. 1916: 40) ; Isleta, fruits boiled and eaten 
(Jones 1931: 33) ; and the Jemez eat them raw or stewed 
(Cook 1930: 24). T h e Pima and Papago stand in sharp con
trast to the Pueblos in this matter, for they have no recorded 
use of juniper. Presence of juniper seed at T o n t o suggests 
the possibility that at least some of the dwellers there 
formerly lived in the Upper Sonoran Life Zone where 
the berries were available and their food value known, 
or had commerce with people who ate them regularly. 
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Mesquite (Prosopis julifiora). Mesquite is a low tree 
found from Kansas to southeastern California and south
ward into Mexico. It is generally found in the Lower 
Sonoran Zone in the Southwest but occasionally survives 
at elevations of 5,000 feet. Most of the mesquite fragments 
from T o n t o consist of the tougher inner segments of the 
pod that encase each individual seed. These occur in 
nearly every room. Four ample handfuls of shredded pods, 
a half dozen pod segments that appear partly chewed, and 
portions of two pods that appear roasted (e.1.2394, 2395) 
come from Room 2 of the Upper Ruin, which was used as 
a midden. T h e basal segment of an immature pod comes 
from Room 12 (e. 1.2512 A-2). From the Lower Ruin 
comes a handful of pod segments, five of which are either 
roasted or charred by fire (e. 1.4028). 

Mesquite beans are used for food by the Pueblo Indians. 
People from Acoma and Laguna eat the beans raw, cook 
them like string beans, or grind them into flour and make 
them into a mush (Swank 1932: 63) . At Isleta the beans 
are roasted and eaten as a confection. Ground beans are 
used in bread making (Jones 1931: 49) . T h e Hopi use 
the beans to supplement their cultivated crops in lean 
years (Bell and Castetter 1937: 21) . Outside of the Pueblo 
area, in southern Arizona where dense mesquite stands 
are found, the bean occupies a very important place in the 
Pima diet (Russell 1908: 74; Castetter and Bell, 1942: 63) . 
Mesquite beans were also part of the diet of the Hohokam 
at Snaketown (Castetter and Bell 1942: 33) . 

Mesquite, like the potato, has numerous methods of 
preparation. T h e seeds might be beaten from the pods and 
ground as flour. T h e whole pod could be crushed in a 
mortar and the pu lp boiled as a kind of mush (Castetter 
and Underhil l 1935: 25) . T h e meal may be allowed to 
stand in cold water for ten minutes and the liquid used 
as a drink (Hrdlicka 1908: 261). A dough might be made 
from the freshly pounded beans and cooked as cakes 
(Ibid.) . Corn could be cooked in the mesquite decoction 
(Hrdlicka 1908: 361), or the cook may add her own 

variations to these basic recipes. 

Yellow Paloverde (Cercidium microphyllum). Thisgreen-
trunked tree grows on rocky slopes of desert mountains in 
the Lower Sonoran Life Zone of southern Arizona. At 
T o n t o pods and seeds come from the Upper Ruin in 
Room 1 (e. 1.2368), and Room 12 (e.1.2501 A-2); in the 
Lower Ruin proper, in e. 1.4028, 4030, 4038; and from the 
Annex, e. 1.4046, 4048. T h e Pima and Papago eat the seeds 
of the paloverde. T h e Pima eat the seeds as they gather 
them or sometimes mix them with mesquite bean meal 
(Russell 1908: 75) . T h e Papago flail the pods to loosen 
the seeds, winnow them from a basket and parch them 
prior to storage. When needed the seeds are most often 
ground to flour and made into a kind of gruel (Castetter 
and Underhil l 1935: 25, 45) . T h e people of T o n t o Na
tional Monument probably learned the food value of the 
paloverde, just as they learned to make use of "foreign" 
cultivated crops after entering the desert. 

Pinyon (Pimis sp., nut pine group) . T h e pinyon is a 
typical tree of the Upper Sonoran Zone. Pinyons and 
junipers are found in large stands only 3 or 4 miles from 

the ruins. Pinyon cone scales come from the Lower Ru in 
(e. 1.4030) and from Room 20 (e. 1.3114b) and Room 29 
(e. 1.2618) of the Upper Ruin. This probably does not 

represent the whole number of pinyon cones found, for 
Steen mentions the "numerous" pinyon cones from the 
Upper Ruins (Steen 1941: 19) . T h e eating of pinyon nuts 
in the Pueblos is as common as the use of juniper berries. 
T h e Hopi (Whit ing 1939: 63) , Zuni, Jemez, Keres, Tewa 
(Robbins, et. al. 1916: 41) , and the Isleta (Jones 1931: 
37) all eat them. Apparently neither the Pima nor the 
Papago make use of the tree or its seeds. T h e presence of 
pinyon cones at T o n t o seems to suggest that at least some 
of the inhabitants formerly may have lived in the Upper 
Sonoran Life Zone. 

Thistle (Cirsium sp.). Different species of thistle occur 
in various Life Zones through the Southwest. Seed heads 
come from the Lower Ruin at T o n t o in e. 1.4024 A, 4029, 
4042. Of 11 seed heads in e. 1.4024 A, about half show signs 
of charring. Only one head is immature. T h e seeds are not 
commonly used for food in the Southwest. T h e Chiricahua 
and Mescalero Apache grind the seeds to make a bread or 
just boil them. Seeds are threshed by shaking them in a 
collection sack and winnowed on a hide because of their 
smallness (Castetter and Opler 1936: 49) . T h e partly 
burned thistle heads at T o n t o suggest that these people 
may have burned the "down" from the seeds as a manner 
of preparation. 

Arizona Walnut (Juglans major). T h e walnut is found 
primarily in mounta in canyons of the Upper Sonoran 
Zone on the fringe of the Lower Sonoran Desert. It is not 
uncommon along watercourses of lower elevations that 
originate higher in the mountains. Th i s is the case at 
T o n t o National Monument . Primarily broken shells come 
in the following lots: e. 1.2378, Room 1; 2403, 2426, Room 
2; 2451, Room 5; 3110, Room 6; 2468, Room 7; 2520, 
Room 13; 2581, Room 26; 2592 D, 2594, Room 27; 3122, 
Area A; and from the Lower Ruin, e. 1.4025, 4043. 

Apparently the Pimans make no use of the walnut. T h e 
Tewa have a taste for the nutmeats, for they formerly 
took the time to gather the nuts while on buffalo hunts 
in the Arkansas River Valley (Robbins, et. al. 1916: 69). 
Cracked nuts were recovered at Canyon Creek, Arizona 
(Haury 1934: 59) and at Cameron Creek Village, New 
Mexico (Bradfield 1931: 11). This may be a Mogollon 
trait. 

Information on the preparat ion of walnut meats comes 
from nomadic groups. T h e Apache pound the thick hulls 
with clubs and then wash them, probably to clean the 
shells by flotation. T h e meat could be eaten raw or ground 
and combined with roasted mescal (Castetter and Opler 
1936: 37) . T h e Yavapai and Walapai methods are essen
tially the same (Gilford 1936: 256; 1932: 209; Kroeber 
1935: 55) . T h e White Mountain Apache also make a kind 
of soup of the mashed hulls and nu t meats, and the ker
nels may be mashed with green corn and baked into a 
cake (Reagan 1929: 145, 148). 

Duffalogourd (Cucurbita foetidissima). Th i s coarse-
leaved, odoriferous vine is generally found in alluvial soil 
at elevations u p to 7,000 feet in the Southwest. After frosts 
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the round yellow fruits are conspicuous along roadsides. 
Rind fragments are found in the following lots from 
T o n t o : e.1.2389, 2390, Room 2; e.1.2470, Room 7; 2537, 
Room 14; 2552, Room 19; 2565, Room 21; 2576, Room 22; 
2592 B-l, Room 27; 4035 D, Lower Ruin . 

T h e fruits were commonly used for food. T h e Isleta 
say they formerly ate the fruits of this plant (Jones 1931: 
27) . Cushing says the fruits of a wild squash were gath
ered while still green by the Zuni. The i r common method 
of preparation was to boil them to a paste, add rancid 
suet, and fry on a hot stone slab. T h e product was said to 
resemble egg plant fried in but ter (Cushing 1920: 228) . 
Eating of seeds of buffalogourd by Southwestern Indians 
has been noted in 1878 (Rothrock 44; Palmer 651) , in 
1886 by Corbusier for the Yavapai (p. 327) , in 1908 by 
Russell for the Pima (p. 70) and in the same year by 
Sparkman for the Luiseno (p. 229) . T h e consumption of 
seeds by the Yavapai is noted again by Gifford in 1936 
(p. 256). Use of gourds for food was apparently wide

spread, and it seems reasonable to assume the people from 
T o n t o used them for the same purpose. 

Canyon Grape, "Wild Grape" (Vitis arizonica). Canyon 
grape is common in streams and canyons from 2,000 to 
7,500 feet elevation from western Texas to southern Utah, 
Arizona, and northern Mexico. One fruit was found in the 
Upper Ruin of T o n t o (e.1.2368 A-2-k, Room 1). Tara-
humara Indians of northern Mexico (Bennett and Zingg 
1935: 176) and the Pueblos of Acoma and Laguna (Swank 
1932: 74) , Jemez (Cook 1930: 28) , and Isleta (Jones 1931: 
44) included the grape in their diet. T h e Pima and Pap-
ago seem to have no memory of this food. Eating of wild 
grapes seems to be a Pueblo trait shared by the inhabi
tants of Ton to . 

Yucca (Yucca sp.). T h e datil, "banana" yucca (Yucca 
baccata) grows from 2,000 to 7,000 feet elevation, generally 
in the Upper Sonoran Zone. Other species are of wide 
distribution in the Southwest. Yucca seeds are found in 
the following lots from Ton to : e. 1.2424, 2396, Room 2; 
e. 1.3122; e. 1.4037, 4026, Lower Ru in proper and 4047, 
Lower Ruin Annex. Dried, fleshy fruit of the datil yucca 
was found in e. 1.2397, Room 2; e. 1.2467 A, Room 7; e.l. 
2498, Room 9; e.1.2600, Room 27; e.l.3105 b, 3108, 3111, 
Room 6; and e.l.4031, Lower Ruin proper. Use of yucca 
fruits for food is amply documented throughout the South
west, and is summarized by Bell and Castetter 1941: 7-22. 
Use of the fruit for food at T o n t o conforms to a general 
Southwestern pattern. 

CULTIVATED CROPS 

Maize (Zea mays), (plates 13 and 14.) Maize has been 
grown in the Southwest for at least 2,600 years as re
corded at Bat Cave, New Mexico (Jones and Fonner 1954: 
113; Libby 1952: 83) . T h e inherent amount of variation 
in maize and its ability to adapt to many climates has led 
to the racial concept. A race of corn is defined as "a group 
of related individuals with enough characteristics in com
mon to permit their recognition as a g roup" (Anderson 
and Cutler 1942: 71) . Due to the isolation and to the 

PLATE 13—Maize from Tonto and closely related modern varieties 

a-e.l. 3024 (Room 27) . b-e . l . 2556 (Room 20) . c-e.l. 2364 
(Room 1) . d-e. l . 2590 (Room 27) . e-e.l . 2364 (Room 1) . f-e.l. 

2391 (Room 2) . g—e.l. 3122 (Area A) . h—Chapalote maize from 
Nayarit, Mexico, submitted to e.l. by E. Anderson, i—Papago yellow 
flour maize, Cat. No. 24339, e.l. j—Papago white flour maize, Cat. 
No. 24340, e.l. 

movements of men and corn in prehistoric and modern 
times, different races have developed and some have hy
bridized to form new races. The re are at least 25 distinct 
races of maize in Mexico today (Wellhausen, et. al. 1952: 
44). 

Racial characters have left their imprint on the cob as 
well as the kernels, so that a careful analysis of cobs in 
archeological sites permits reconstruction of the history of 
a race of corn and tells something of the movements of 
man. With in the Southwest the following archeological 
races of corn are recognized: Basketmaker-Hohokam, Mexi
can Complex, Eastern Complex. T h e history of develop
ment of these concepts and descriptions of the races can 
be found in Jones and Fonner 1954: 111-115. 

Before discussing maize from T o n t o National Monu
ment it seems well to sketch the racial background of 
maize in southern Arizona. T h e Basketmaker-Hohokam 
race is the earliest in the Hohokam area. Jones has sum
marized its history as follows: 

"I t has its affiliations in the Sierra Madre Occidental, 
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PLATE 14—Corn stalks and shanks from Tonto, e.l. 3120 (Room 

28). Left column, stalks, right column, shanks. 

whence it moved into the Hohokam area at least as early 
as 200 to 100 B.C. It persisted as the only type in Hoho
kam archeology and, to historic times, as the sole type in 
the agriculture of the Pima, Papago, and the Yuman tribes 
of the Lower Colorado. 

" I t appeared in Basketmaker context in the San J u a n 
area by about A.D. 200 as the earliest type in Anasazi agri
culture. It was absorbed by the Mexican Complex, which 
entered in late Basketmaker or early Pueblo times. T h e 
replacement was complete in most of the area, but a few 
Hopi varieties contain influence of the former strain. 

" I t spread through the Prairie area and reached the 
Ozark Bluff Dwellings by about A.D. 500 to 600, ap
parently as the earliest type, and moved on to the Ohio 
rock shelters. In the Prairie this complex mixed first with 
the Mexican Complex and later with the Eastern Complex. 
In the East it was absorbed by the Eastern Complex." 
(Jones 1949a: 246). 

Relationship of the Basketmaker-Hohokam maize to the 
modern race of maize reventador is noted by Anderson in 
1944. Origins of the Basketmaker-Hohokam and the Pima-
Papago maize in western Mexico are recognized by Carter 
and Anderson (1945). Recently another modern race from 
western Mexico, chapalote, has drawn at tention as one of 
the ancient races of Mexico, a progenitor of reventador, 

and formerly of wide occurrence in the Southwest. T h e 
following archeological sites are included as having chapa
lote or closely related maize: Paso Real, Jalisco and Culia-
can, Sinaloa, Mexico; Painted Cave, northeastern Arizona, 
and Cottonwood Cave, southwestern Colorado (Well-
hausen 1952: 57). A comparison of characters of the chapa
lote and Basketmaker-Hohokam races of maize (Table 
IX) reveals their similarity. From this it seems probable 
that what has been described as the Basketmaker-Hoho
kam complex of maize is the archeological manifestation 
of the existing race in Mexico today known as chapalote. 

Chapalote is found growing only in the coastal lowlands 
of Sinaloa and Sonora in northwestern Mexico from ap
proximately 300 to 1,800 feet elevation. It is adapted to a 
relatively wide range in alti tude, for it forms ears up to 
about 6,600 feet elevation (Wellhausen, et. al. 1952: 56) . 
Three of the four towns from which chapalote was ob
tained in the state of Sonora are noted by Hrdlicka (1904: 
27) to have pure blood Opata Indians living in them — 
Suaque, Sahuaripa, and Moctezuma. 

T h e maize grown by the Pima-Papago is different from 
chapalote. It is called maize blando by Wellhausen, et. al. 
and is believed to be modified away from maize reventador 
(a race derived from chapalote) by the introgression into 

an eight-rowed race of maize, harinoso de ocho. Maize 
blando is also present in the same towns in Sonora from 
which chapalote was obtained. Maize blando is very sim
ilar to the prehistoric maize from Canyon del Muerto, 
Arizona, described by Anderson and Blanchard 1942, dat
ing A.D. 500-700 (Wellhausen, et. al. 1952: 198). 

It is possible to get a fairly complete picture of the 
kind of corn grown near the T o n t o Cliffdwellings be
cause such a wide variety of parts are represented — husks, 

TABLE IX—Comparison of Chapalote and Basketmaker-
Hohokam Races of Corn 

Chapalote 
Basketmaker-
Hohokam 

External ear length 

Ear diameter 

Row number 

seldom over 12 cm. 

Shank diameter 

Cob shape 

Cob compression 

Kernel width 
Kernel thickness 
Kernel length 

(height) 
Kernel color 

Kernel shape 

11.0 cm. 

2.9 cm. 

12.3 

.97 cm. 
Slight taper at 
base and tip 
E.L. specimen from 
Nayarit (1) ellip
tical x-section 

.67 cm. 

.41 cm. 

.72 cm 

Usually brown. In 
hybrids many vari
eties may change to 
red or pink. 
Small, round, smooth. 
Husk striations on 
whole length of ear. 

12 or 14 rows 
typical. 
seldom over 1 cm. 
Wider at center and 
tapering toward ends 
Elliptical x-sect. 

Usually less than 
.85 cm. in each 
direction. 

Dark brown noted in 
archeological material. 
Often white or yellow. 

Small, tend to be glob
ular. Husk striations 
on kernels typical. 
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shanks, leaves, stalks, tassel fragments, kernels, and cobs. 
All the 16 corn stalks in Room 28 of Tonto (e.l. 3120) 

are short and spindly (plate 14) . Nine branch at the third 
node above the adventitious roots, four stalks branch amid 
the adventitious roots, and three show no signs of branch
ing. Fragments of florets and spikelets of the tassel were 
scattered through many of the laboratory lots. No complete 
tassels were submitted to the Ethnobotanical Laboratory. 
Nine shanks were measured at the end nearest the cob. 
Two shanks are nearly cylindrical and are about 2 centi
meters in diameter. The other shanks are elliptical in 
cross section and 1.6 cm. or less in largest diameter. Man-
gelsdorf notes 43 shanks from the Lower Ruin, mostly 
medium in diameter and none extremely slender or thick. 
Five shanks (e.l. 3120, Room 28) have attached husks 
with exteriors that are only slightly hispid between the 
veins. Two shanks have glabrous husks. One fragment of 
husk exterior has areas of long hairs on the larger veins. 
All but one shank had some attached husks with hispid 
interiors. Mangelsdorf notes a similar situation in the 
corn husks from the Lower Ruin. On nine shanks with por
tions of husks still attached he notes that all are glabrous 
on the outside and some have fine hairs on the inside. He 
further comments that in Mexico, glabrousness is very 
largely confined to the chapalote maize. 

A total of only 17 cobs was submitted to the Ethno
botanical Laboratory from Tonto National Monument, 
but the remains are actually more abundant. Cobs were 
fairly numerous in most of the rooms of the Upper Ruin, 
and probably several thousand were back-filled. About 
1900 cobs or cob fragments were sent to Paul C. Mangels
dorf of the Botanical Museum, Harvard University, from 
the Lower Ruin, but these were not analyzed from the 
standpoint of racial classification. 

A sample of 17 cobs or cob fragments is small, but 
since no analysis with a view to racial characters has been 
made, even these few cobs are helpful in sketching the 
broad outlines (table X). There are from 10-14 rows of 
kernels on the cob (7 of 10 rows, 3 of 14 rows, 3 of 12 
rows, 3 of 8 rows and nubbin like, and 1 of 11 rows) . 
Rows are generally straight and distinct. Only one speci
men, of 14 rows, exhibits a slight spiraling. The butt end 
of the ear is compressed so that it is elliptical in cross sec
tion. Eleven cobs are complete enough to determine their 
shape. A "cigar shaped" cob increases very slightly in 
diameter for 2 or 3 centimeters above the base and then 
gradually tapers to the tip. Two cobs are of strong taper, 
5 of slight "cigar" taper 4 of no perceptible taper. The cobs 
are small. The largest complete cob is only 10.5 cm. long 
and the smallest complete cob is 8 cm. long. There are 
four complete cobs present. The general texture of the 
cob is hard, but a softer inner chaff is present. Mangels
dorf found the majority of the cobs had stiff indurated 
glumes, characteristic of maize contaminated with teosinte. 

Color of the 21 kernels present ranges from a tan-yellow 
to a more brownish color. Mangelsdorf examined 519 
kernels and noted many with a brown seed coat similar 
to that found in chapalote. He also notes 1 ear with 12 
fairly black kernels at the base. Kernels tend to be globular 

TABLE X-Corn Cobs 

] 

Lab. No. 

2364 (Rm. 1) 

2391 (Rm. 2) 
2547 (Rm- 17) 

2556 (Rm. 20) 

2590 (Rm. 27) 

2982 (Rm. 1) 

3024 (Rm. 27) 
31l4d (Rm. 20) 

*in centimeter; 
** incomplete cc 

Low 
No. 
14 

8 

10 

8 
12 

14 

8 

10 
12 

10 

>b 

X-sect. 

oval 
oval 

round 

square 
oval 

oval 

round 

oval 

oval 
round 

Length* 

6.5** 
4.5* * 

9 * * 
2 * * 

9.5 

10.5 
4. * * 

6.7 
7 * * 

2. ** 

Mid-cob 
Diameter* 

2.3x2 

— 

—• 
— 

1.8x1.7 
2x1.8 

— 

2.2x1.6 

— 
— 

Remarks 

cigar shape 
nubbin? 
strongly tapered 

not tapered 
shank tiny 

cigar shape 

cigar shape 
strongly tapered 
nubbin 

cigar shape 
not tapered 

not tapered 

or flat topped and range in width from 5 to 8 mm. (Kernel 
width is equivalent to the width of a row of kernels 
measured on the ear) . The kernels are from 3-6 mm. thick 
and from 3-9 mm. high. Only one exhibits faint striations 
produced by a strongly veined husk. All the kernels ex
amined by Mangelsdorf are flint, and many are of the 
flint-pop type. 

Cobs and kernels from Tonto National Monument can 
easily fit the descriptions of Basketmaker-Hohokam and 
chapalote races of maize. They are also similar to maize 
reventador, and probably closely related. (Reventador 
is thought to originate from a cross of chapalote and 
teosinte). The sharp taper in a few cobs, the lack of cob 
compression in some, and the presence of stouter, broader 
shanks would indicate influence from the Mexican Com
plex (Jones and Fonner 1954: 107) . The smallness of the 
sample does not permit an estimate of the quantity of this 
influence. 

The flinty nature of maize from Tonto National Monu
ment has already been noted. The interior of such a kernel 
is hard, corneous and translucent. In contrast, a kernel of 
flour corn has a soft, floury, and opaque interior. Because 
of its harder, more impervious cap, flint corn has the fol
lowing properties: (1) it is more insect resistant than flour 
corn and hence stores better, (2) it is more difficult to 
grind, and (3) it "pops" better than other types of corn 
due to the longer confinement of steam pressure and sub
sequent explosion. 

The properties of flint corn tend to influence its use. For 
instance, any form of boiled corn might be preferred over 
ground corn, simply because of the laborious grinding 
involved. Manos and metates are found in the ruins, to be 
sure, but significantly there is no series of graded grinding 
bins, according to Steen and Pierson. 

One method of corn preparation by boiling is that of 
making posole or hominy. The Zuni boil the kernels in a 
pot of water containing wood ashes for about 3 hours. 
The corn is then placed in a basket, tray, or bowl where 
it is thoroughly washed to remove the "husk" or pericarp. 
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It is then ready for consumption, or can be made into 
bread, dumplings, griddle cakes, etc. Hominy is one of the 
staple articles of Zuni food (Gushing 1920: 293; Stevenson 
1915: 76) . Nearly all the kernels from the Lower Ruin 
examined by Mangelsdorf had the embryos removed and 
many had the pericarp removed, as in the preparation of 
hominy. 

Another method particularly well suited to preparation 
of flint corn is popping. The Zuni do this by placing the 
kernels in bowls balanced on stones in the fireplace. The 
grains are stirred with a bunch of slender cottonwood 
sticks until they pop. A drink is made by grinding the 
popped kernels, pouring cold water over them, and strain
ing the infusion (Stevenson 1915: 76). All of these methods 
could have been used to prepare corn at Tonto. An orange 
crusty flour clinging to a potsherd from the Monument 
was found to have a high starch content, such as is found 
in maize. Various forms of mush, pudding, and bread 
could have been made from the ground corn. For more 
information on corn cooking the reader is referred to 
Cushing 1920 and Stevenson 1951: 73-76. 

Pumpkins and Squash, (plate 15) . Both pumpkin and 
squash are names applied indiscriminately to species of 
Cucurbita. Archeological and historical evidence indicates 
that the five cultivated species are of American origin, 
probably in the tropics. 

Three species are known archeologically in the South
west, Cucurbita pepo, Cucurbita moschata, and Cucurbita 
mixta. It is generally held that the pepo type is associated 
primarily with the Hohokam area of the Southwest and 
the moschata particularly with the Anasazi groups (Carter 
1945). The presence of pepo in the earliest levels of Tula-
rosa Cave and its continuance as a single type suggests long 
Mogollon cultural association as well as the postulated 
Hohokam. Recent recognition of Cucurbita mixta as a 
species separate from Cucurbita moschata (Whitaker and 
Bohn 1950) has made necessary the re-evaluation of South
western archeological cucurbit material and history of the 
spread of the species. By late (A.D. 1200-1300) times, how
ever, all three species are well distributed throughout the 
Southwest. 

The seeds, fruit stems (peduncles) and rind fragments 
of squash were recovered from the Tonto Cliffdwellings. 
Only the first two plant parts are diagnostic for species 
identification. Dr. Thomas W. Whitaker and Dr. Hugh 
C. Cutler during a visit to the Ethnobotanical Laboratory 
in 1952 identified the specimens from Tonto National 
Monument. The fruit stems recovered for each species may 
be tabulated as follows: 

Cucurbita pepo 5 
Cucurbita moschata 66 
Cucurbita mixta 18 

These stems are twisted well above the fruit, or cut off 
near the fruit, but the bases are left intact. 

The same species found at the Tonto Cliffdwellings 
are evidently grown among the Pima and Papago today. 
Castetter and Bell (1942: 101-102) indicate the Pima and 
Papago grow Cucurbita pepo and Cucurbita moschata. 
The authors further observe of the latter species that 

"many had corky longitudinal ridges on the neck and the 
peduncle was characteristically quite thick" (Ibid.). The 
description of Cucurbita mixta is closely parallel to this 
statement, for the peduncle is "usually hidden by the 
formation of hard, warty cork that moderately or greatly 
increases the diameter of this organ, which is usually short 
and much thickened" (Whitaker and Bohn 1950: 61). 
From a comparison of the two statements it seems quite 
likely that all three species are grown by the Pima and 
Papago. 

It is noted that today the Pimans harvest the squash 
with the fruit stems intact in order to prevent rotting 
(Castetter and Bell 1942: 188). If one assumes that the 
inhabitants of Tonto also did this consistently, the pe
duncles found within the rooms and in the trash should 
indicate the proportion of each species raised. That the 
pepo pumpkin should barely be represented in so large a 
sample (only 5 out of 89 peduncles) is cause for specula
tion. Castetter and Bell found this same species difficult to 
locate on the Papago reservation. Informants advised that 

PLATE 15—Squash and pumpkin from Tonto 

a—Peduncles of Cucurbita moschata, c.l. 2513 (Room 13) . b— 
Peduncles of Cucurbita pepo, e.l. 4035f (Lower Ruin) , and 2288c 
(Room 2) . c—Peduncles of Cucurbita mixta, e.l. 4035c (Lower Ruin) . 
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PLATE 16—Beans from Tonto 

a—Sieva, "lima" bean pod, e.l. 4023 A (Lower Ruin) . b—Deep 
purple or black "limas," e.l. 4022 (Lower Ruin) . c—Hidatsa or 
Mexican red "garden" bean, e.l. 4022 A (Lower Ruin) . d—Blackeyed 
"lima," e.l. 4022 D (Lower Ruin) and 2363 (Room 1) . e-Red (?) 
"lima," e.l. 4022 (Lower Ruin) . f—Bean pods, probably "garden" 
beans, e.l. 4038 (Lower Ruin) . g—Cream-yellow "C9" "garden" bean, 
e.l. 4022 A (Lower Ruin) . h-Yellowish tepary, e.l. 3122 (Area A) . 
i through 1—Jackbeans, Canavalia sp., i, Canavalia fendleri, e.l. 4022 
C (Lower Ruin) ; j , Canavalia mexicana, e.l. 2589 (Room 27) ; k, 
Canavalia ensiformis; 1, Canavalia maritime., e.l. 4022 D (Lower 
Ruin) . 

it was not cultivated more widely because it was good for 
roasting, but not for drying and storing (1942: 102) . It is 
perhaps these same properties which lowered its utility 
for the people living at Ton to . T h a t Cucnrbita moschata 
should enjoy such high popularity in the cliff ruins is not 
surprising when it is learned that one variety raised by 
the Papago can be stored over the winter, and that an
other could be cooked as a mush vegetable at any stage of 
growth (Castetter and Bell 1951: 112). 

Tepary and Kidney "Garden" Beans, (plate 16). Today 
the immature podded beans that are known as green, 
string, snap, and wax beans or types of mature dry beans 
such as kidney beans, are all forms of the variable species 
Phaseolus vulgaris. Th i s native of tropical America reached 
the Southwest sometime prior to A.D. 1 (Kaplan 1956: 
207) , and became the dominant bean of the Anasazi and 
the modern Pueblos. It occurs as an escape from cultiva
tion in some areas and seems to hybridize enough with 
wild species to cause confusion in its classification (Schery 
1952: 402). In this regard, the complaint of the Spaniards 

that the kidney bean after being grown two or three sea
sons in the Southwest has a tendency to degenerate into 
the native tepary bean is most interesting (Castetter and 
Bell 1942: 92) . One wonders if the cultivated variety of 
tepary may not be of hybrid origin. 

Tepary beans (Phaseolus acutifolius var. latifolius) look 
like a small edition of the kidney, or "garden" bean. T h e 
Pueblos of New Mexico and Arizona and the Pima and 
Papago grow the beans today. Archeologically it is the 
dominant bean south of the Mogollon rim and is thought 
to have reached the Flagstaff area by A.D. 1000-1200 
(Carter 1945: 60) . Cultivation of the tepary extends down 
the coast of western Mexico and a center of domesticated 
origin is postulated in northwest Mexico and southern 
Arizona (Carter 1945). 

T h e amount of kidney bean (Phaseolus vulgaris) ma
terial from T o n t o of definite identification is listed below: 

e.l. 2388 G (Room 2) , 1 cotyledon (seed leaf) 
e.l. 3112 (Room 7) , 1 bean coat and 1 bean 
e.l. 3122 (Area A ) , 1 bean 
e.l. 4022 A (Lower Ruin proper) 87 beans 
e.l. 4030 (Lower Ruin proper) 2 cotyledons 
e.l. (Lower Ru in proper) 1 bean and 1 seed coat 
T h e large majority of these beans are a deep red-brown 

that darkens to almost black near the eye or h i lum area. 
This kind of bean is classified as the Hidatsa or Mexican 
red type (CI5) by Dr. Lawrence Kaplan on a visit to the 
Ethnobotanical Laboratory in 1956. T h e other type, of 
cream-yellow color, is the "C 9" type. See Kaplan, 1956, 
for descriptions of Southwestern bean types. 

T h e tepary bean is represented at T o n t o by one p lump 
yellowish bean 8 mm. long with a cracked seedcoat (e.l. 
3122, Area A) . In the lot of common beans (e.l. 4022 A) 
there are 8 red-brown beans less than 9.5 mm. in length 
that have either truncated ends or a rather flat (not 
plump) appearance, characters generally associated with 
the tepary bean. Jones (1952: 181) classes those beans less 
than 9.5 mm. in length as tepary beans. Because of the very 
close gradation in size of the 8 beans with the 87 kidney 
beans, it is thought that they may represent unusually 
small kidney beans and are included in this paragraph 
on tepary with hesitation. 

Fragments of bean pods came from both the Upper and 
Lower Ruin . The i r highly fragmentary nature does not 
permit identification finer than to the genus Phaseolus. 

Today tepary beans are cultivated more extensively than 
the common bean by the Pimans for good reason. In nine 
experiments in Arizona over a period of 3 years, covering 
a variety of conditions, average yield of the teparies was 
slightly more than four times the yield of the kidney bean 
(Freeman 1912) . T h e larger crop yield of the tepary is 

due to its ability to germinate quickly under low soil 
moisture content, to withstand drouth without permanent 
injury, and to stand great extremes in summer tempera
ture. All are particularly good traits for plants raised by 
dry farming. Scarcity of the tepary at the cliffdwellings at 
Ton to , compared to kidney beans, is contrary to their 
probable economic value. This may be only an accident 
of preservation. 
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The Pima and Papago harvest teparies and kidney beans 
by pulling the vines out of the ground, and allowing them 
to dry in piles from 3 to 6 days. Vines of one variety are 
placed on a clear, tamped area of ground and then beaten 
with a long pole to knock the ripe pods loose. Pods are 
then placed in small piles on a mat or cloth and beaten 
with a short stick to remove seeds from the hulls. Most of 
the chaff was removed by the fingers, but a final winnow
ing was made by pouring the beans slowly from a height 
onto a mat or cloth allowing the lighter chaff to be taken 
by the wind (Castetter and Bell 1942: 192). The highly 
fragmentary nature of bean pods from Tonto National 
Monument suggests that these pods were also beaten to 
loosen seeds. 

Tepary beans, upon soaking overnight, swell to at least 
twice their original volume and more than double their 
weight (Freeman 1912). When well cooked they are light 
and mealy and have a rich bean-like aroma (Ibid.). The 
Pima and Papago cooked teparies by themselves or with 
roasted corn. The kidney bean (Phaseolus vulgaris) was 
not considered good unless cooked with meat — probably 
similar to the preference of many people for "pork 'n 
beans" (Castetter and Bell 1942: 194). 

Sieva, "Lima" Beans (Phaseolus lunatus). (plate 16). 
"Lima" beans were formerly regarded as being first do
mesticated in Brazil, but more recent evidence points to 
the Guatemala-Chiapas area (Carter 1945: 76). The small 
sieva group includes varieties much more resistant to heat 
and arid conditions than the larger ones (Mackie 1943). 
It is not surprising then that the small sieva is the only 
type of "lima" found in the Southwest archeologically or 
ethnologically. Carter (1945) has summarized its history 
by stating that it reached the Southwest relatively late in 
prehistoric times via the Hohokam culture, and was passed 
on to the Hopi but failed to spread further among the 
Pueblo peoples. Two letters in the file of the Ethnobotan-
ical Laboratory to Melvin R. Gilmore from W. W. Mackie 
in 1937 indicate a possible wider distribution. A letter of 
July 19 states, "The [lima] bean has also been found in 
the Pueblos in the vicinity of Santa Fe." In a letter of 
August 20 he says, "The so-called Hopi lima is found in 
the hands of the Indians from Yuma, Sacaton, Toreva in 
northern Arizona, and in general in the pueblo Indian 
culture, which covers part of New Mexico." No specific 
Pueblos or collections are cited, yet Mackie did examine 
some sieva beans in the collection of Dr. E. F. Castetter, 
University of New Mexico (Cat. No. 7/A/2/ab) claimed 
to be "very old Isleta beans" by the informant. 

The Indian method of sieva bean cultivation is ex
plained by Mackie (1943: 12) : "In the hands of the Hopi 
and other southwestern tribes, the lima bean produces 
crops without irrigation, the crops depending entirely 
upon the scanty rainfall of these arid regions. Cultivation 
is scanty and consists almost exclusively of planting, weed 
eradication, and of protection against wind." 

Steen and Jones (1941) have outlined the cultural rea
sons for considering Hopi sieva beans an ancient crop. A 
good method for establishing agricultural antiquity of 
these beans among the Hopi and Pimans would be by 

showing relationship of different modern varieties to the 
archeological specimens. 

All of the sieva beans from Tonto National Monument 
are of the "small lima" type, and three varieties seem to 
be represented. These differ in the color of their seed coats 
as follows: (1) deep purple or black, represented primarily 
by 83 beans in e.l. 4022 B, Lower Ruin, (2) red-brown, 
one and a half beans, probably immature, in e.l. 4022 B, 
Lower Ruin, (3) a black-eyed "lima" with a cream-tan 
seed coat that has a dense to sparse speckling of deep 
purple or black along the margins of the cotyledons (seed 
leaves). The "black-eye" is a deep brown or black crescent 
on each side of the hilum. It is represented by one seed 
and one seed coat in e.l. 4022 D, Lower Ruin, and a seed 
coat fragment in e.l. 2363, Room 1, Upper Ruin. 

The Hopi are raising five varieties of sieva bean today 
— white, brown, yellow, red, and black (Whiting 1939). 
Two of these varieities seem quite similar to the Tonto 
specimens. (1) The Hopi "black" is plain dark purple in 
color and has rounded ends (Kaplan 1956: 211). The 83 
specimens in e.l. 4022 B are certainly of this type. (2) The 
Hopi "red lima" is described as "Red-purple often with 
purple mottling. Eye white, resembles 'Jackson Wonder 
bush lima' in color, size and shape" (Whiting 1939: 81) . 
Some of the "lima" beans collected by A. F. Whiting from 
the Hopi are in the Ethnobotanical Laboratory. Those 
under Museum of Anthropology catalog number 15266 
match his description of "red lima." Within the lot are 
occasional unmottled specimens which match coloration 
of the red-brown "limas" from Tonto, e.l. 4022 B. These 
beans from Tonto, then could be less common variants of 
the Hopi "red lima." 

The collections of the Ethnobotanical Laboratory have 
only one lot of 65 "lima" beans from the Papago, sub
mitted by Dr. Emil W. Haury in 1938 (e.l. 2025). These 
beans match the description of Hopi "red limas" by Whit
ing (1939: 81), except for three. These might better be 
described as black with red mottling on two, and tan 
mottling on the other one. In addition to this "red lima," 
the Pimans evidently grew another. A small "black lima," 
identified by W. W. Mackie, was found with the jackbeans 
from McEwen cave near Safford, Arizona (Files of Dr. E. 
F. Castetter, University of New Mexico #1019/A/l /bb) . 
Since the cultural context and germination tests on the 
associated jackbeans indicates a deposition less than 11 
years ago, it seems reasonable to assume that the "lima" 
bean type is equally recent. 

From the above data it seems quite probable that the 
Pimans and the Hopi raise at least two of the same 
varieties — the black and red. It seems evident that the 
black and possibly the red "lima" were also raised at 
Tonto. The third type grown at Tonto seems to bear no 
similarity to these modern "local" types. It seems more 
similar to sievas collected from Guatemala City. (Dr. E. F. 
Castetter, collection) or to those from the lea Valley, Peru, 
which date ca. A.D. 200 (Kaplan 1956: 247). The persist
ence of a variety through centuries of agriculture is 
amazing. 

Jackbeans (Canavalia sp.). (plate 16). Jackbeans have 
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TABLE ~XI—Jackbeam (Canavalia s p . j * 

*AU measurements in mm. 

Lab. No. 

4022 C (Lower Ruin) 

2589 A-2 (Rm. 27) 
4022 D (Lower Ruin) 

10 of 50 seeds 

2951 (Upper Ruin) 
3110 (Rm. 6) 
4022 C (Upper Ruin) 

Tentative 
Species 

Canavalia fendleri 

Canavalia mexicana 
Canavalia maritima 

Canavalia maritima 
Canavalia ensiformis 
Canavalia ensiformis 

Hilum 
Length 

9 
8 
9 
6 

6 
7 
5 
6 
7 
5 
5 
5 
7 
8 

10 
7 
8 
8 
8 
9 
9 

Seed 
Length 

17 
14 
18 
13 

13 
13 
12 
13 
13 
14 
11 
13 
14 
12 
23 
19 
19 
17 
16 
21 
24 

Seed 
Width 

12 
12 
13 
9 

9 
9 
9 

10 
9 

10 
8 

10 
9 

10 
15 
12 
10 
11 
9 

13 
15 

Seed 
Thick

ness 

9 
7 

10 
8 

7 
8 
8 
8 
8 
8 
8 
9 
9 

10 
9 
8 
8 
7 
6 
7 
7 

Seed 
Circum. 

49 
45 
53 
39 

36 
38 
38 
35 
40 
40 
35 
38 
39 
39 
61 
52 
50 
50 
43 
60 
65 

been associated with man and the New World for close to 
4,000 years. They are known by various names as "sword 
bean," "watak," and "wonder bean." T h e earliest record 
of them is at Huaca Prieta in the Chicama Valley, Peru 
(Bird 1948: 24) in pre-ceramic levels associated with cot
ton, gourds, squash, and aji peppers that have been dated 
by radio carbon about 2,000 B.C. (Libby 1952: 92). Beans, 
very likely Canavalia ensiformis, have been found in 
archeological context in Tamaul ipas , Mexico (Kaplan 
conversation 1956). E. E. Ditmer concludes that a certain 
article from the prehistoric monuments of Columbia de
scribed by Uhle is a likeness of the bean Canavalia ensi
formis (Bukasov 1930) . A large ivory white bean from a 
Pueblo I I I ruin near Flagstaff, Arizona was identified by 
Miss Emma F. Sirrine of the Bureau of Plant Industry, 
United States Department of Agriculture as Canavalia 
ensiformis (e.l. 579, Report 58). Kaplan examined charred 
seeds from a pre-1300 Hohokam site in southeastern Ari
zona (Hodges # 7 9 3 ) at the Arizona State Museum (Speci
men No. 187) and thought them to be Canavalia ensi
formis (Kaplan 1956: 246). In March of 1940 the Ethno-
botanical Laboratory issued a report (No. 108, e.l. 1491) 
on three whole beans and four single cotyledons, all 
charred, recovered 30 miles south of Prescott, Arizona. 
These were very tentatively identified as the scarlet runner 
bean, Phaseolus coccineus, by V. H. Jones. They were 
later re-examined by this author and compared to speci
mens from T o n t o National Monument . One bean from 
the Prescott area measured 13 x 11 x 8 mm. with a cir
cumference of 42 mm. It had a h i lum 7 mm. long protrud
ing on a short pedicel. T h e scarlet runner bean has a 
h i lum that may be 4-5 mm. long (e.l. collections) . T h e 
longer h i lum of the former seems characteristic of jack-

beans (Canavalia sp.) and its dimensions close enough to 
certain T o n t o specimens that its identification to this 
genus now seems probable. Cutler describes a bean frag
ment from the San Francisco River drainage in western 
New Mexico large enough to be a lima, jack, or scarlet 
runner bean (Cutler 1956: 180). T h e site dates ca. A.D. 
1200. 

T h e Pima raised jackbeans as recently as 1938. Seeds of 
Canavalia ensiformis were 'collected by Dr. E. F. Castetter 
( # 3 5 1 / b / I / a . b . ) from Paul Azul, Sacaton, and later iden
tified by W. W. Mackie. Jackbeans were also found by 
Dr. Emil Haury at McEwen Cave near Safford, Arizona 
wedged in the crevices of one of the two large, coarse 
Pima-like baskets. These seeds were evidently less than 11 
years old, for seeds known to be of that age failed to 
germinate while the majority of seed from McEwen Cave 
did germinate (Dr. E. F. Castetter files, # 1 0 1 9 / A / l / a . b . ) . 

Jackbeans from T o n t o National Monument are tenta
tively assigned to four species, Canavalia fendleri Piper, 
Canavalia mexicana Piper, Canavalia maritima (Aubl.) 
Thous. , and Canavalia ensiformis DC. Canavalia fendleri 
is represented by two beans from the Lower R u i n (e.l. 
4022 C) . One bean of Canavalia mexicana comes from 
the floor of Room 27, Upper Ruin (e.l. 2589 A-2) . 
Canavalia maritima is well represented by one seed in the 
Upper Ru in (e.l. 2951) and over 50 seeds in e.l. 4022 D, 
Lower Ruin . These seeds are consistent in their measure
ments and easily fall within the range given for this 
species. Canavalia ensiformis is represented by 7 beans in 
e.l. 4022 C-2, Lower Ruin, and 1 bean in e.l. 3110, Room 
6, Upper Ruin . A portion of this species was identified by 
Paul G. Russell, Associate Botanist for the Uni ted States 
Department of Agriculture. Otherwise the assignment to 
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species is the responsibility of the author, and is neces
sarily tentative because (1) measurements for mature 
beans of all known species of Canavalia are not available 
or (2) when present the statistical basis of these measure
ments is not given. (See table XI for the measurements 
of the beans from T o n t o National Monument . ) All of the 
jackbeans from the T o n t o Cliffdwellings are unquestion
ably cultivated, for the genus is not native to Arizona. T h e 
following paragraphs will summarize what is known about 
each species. 

Canavalia mexicana. T h e literature offers little else than 
its recent distribution in Merida, Yucatan; Guatemala; 
Nicaragua; Salvador; and Mexico (Imala, Guliacan, Villa 
Union, Guadalupe in the state of Sinaloa, Acoponeta in 
Tepic , Acapulco in Guerrero) (Piper 1925: 569) . 

Canavalia maritima. T h e plant is found in both hemi
spheres and is often confused with several closely related 
species in southern Asia. It serves as a sand binder along 
the seashores in the tropics (Piper 1925: 567). If seashores 
do not phase it, perhaps such a plant might do well under 
alkali soil conditions in southern Arizona. The re is a 
difference of opinion on edibility of the seeds, no doubt 
based on taxonomic confusion (Piper 1925: 557). Col
lections are cited from the Florida Keys; Breton Island, 
Louisiana; Carribean Islands, Yucatan, Costa Rica, Pan
ama, Columbia, British and French Guiana, Brazil, and 
Galapagos Islands (Ecuador) (Piper 1925: 565). This 
same monograph does not mention its cultivation. 

Canavalia ensiformis is found in the West Indies, Pan
ama, Guiana, Brazil, Peru, southern Uni ted States and 
in the tropics of both hemispheres, in all cases probably 
cultivated. It is practically certain that it is native to 
America (Piper 1925: 567). Bukasov, in an expedition to 
Mexico, Guatemala, and Colombia found it cultivated as 
an edible plant by one native resident of Santa Isabel, 
Chiapas, Mexico and he secured another specimen from 
Villa Hermosa, Tobasco, Mexico. Lauterer believes that 
Canavalia was cultivated by the Aztecs (Bukasov 1930). 

This species of jackbean is used as a manure crop, a 
commercial source of urease, and as a food plant. When 
the pods are not more than 4 to 6 inches long they are 
said to make passable snap beans (Bailey 1935, Vol. I: 
653). Schery (1952: 405) indicates that the immature 
beans are eaten like lima beans and are said to be their 
equal. In some cases, however, it gives rise to intestinal 
disorders (Piper 1925: 556). 

T h e r e is a total of about 40 species of Canavalia making 
their homes in tropical or subtropical environments in 
both hemispheres. N o information is available on (1) the 
length of growing season, and (2) water requirements of 
the plant, yet these are factors that probably limited its 
distr ibution northward. Knowledge of its water require
ments may increase the significance of its occurrence in 
the Southwest. For example, it may prove an indicator of 
irrigation. (See section on grain amaranths.) 

T h e presence of so many kinds of jackbeans at T o n t o 
National Monument suggests that their prehistoric eco
nomic importance has been greatly underrated. Jackbeans 
seem to be a Hohokam crop that has survived unti l recent 

times in the agriculture of the Pima. Like the grain 
amaranth described in the next section, it is apparently 
an example of an important crop plant that moved north
ward in prehistoric times and is all but unknown today, 
and of little economic significance. 

T h e species of Canavalia are grouped into four sections, 
all of which are found in the New World. T h e Eucana-
valia section, to which the beans from T o n t o National 
.Monument belong, harbors all 13 of the Old World species 
and 24 of the New. T h e Old and New World species were 
treated separately in monographs in 1922 and 1925 re
spectively (Piper 1925). Further study now being made 
by Jonathan D. Sauer, Assistant Professor of Botany, Uni
versity of Wisconsin, may demonstrate origins and closer 
botanical relationships than are now realized. In any case, 
archeological specimens such as these will furnish vital 
botanical evidence. 

Grain Amaranths, (plate 17). Dr. Jona than D. Sauer 
identified fragmentary heads of the cultivated grain ama
ranth, Amaranthus leucocarpus Wats., (caudatus in Stand
ard Plant Names) from the Lower Ru in of T o n t o (e.l. 

PLATE 17—Grain amaranth 

A grain amaranth of the same species as the one grown at Tonto. 
Amaranthus leucocarpus Wats., University of Michigan Herbarium, 
collected by E. Palmer (No. 695) in 1886 at Guadalajara, Jalisco, 
Mexico. 
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4024 A, 4029, 4038) . He comments that the three labora
tory numbers are quite homogeneous except that e.l. 4029 
has dark seeds, while the other two have white seeds — a 
difference which is commonly found in a single grain 
amaranth species. He further states that all three of these 
collections match the original collection (made sometime 
before 1875) so closely that they might have come from 
the same field (Correspondence 4/19/56). 

In 1875, on the basis of plants grown from seeds col
lected by J. W. Powell in Arizona, Watson described a new 
species, Amaranthus leucocarpus S. Wats. Information 
with the original specimens said the seed was collected by 
the Indians for food. Sauer (1950a: 563) feels that the 
seeds are "almost certainly from a cultivated plant" since 
he knows of no examples of wild or weed amaranths with 
pale seeds. T h e Arizona race to which it is assigned differs 
from the common one in the smallness of the floral parts 
and the thinner style branches. Such modifications could 
be produced by introgression from Amaranthus cruentus 
(a cultivated dye plant) or Amaranthus hybridus (a wild 

species). 

Since 1875 the name Amaranthus leucocarpus has been 
used in the li terature but it is impossible to say how ac
curate these references are without subjecting actual speci
mens to examination for critical flower characters. Palmer 
(1878: 603) notes that the seeds are prized for food and 

regularly cultivated by the Paiute. Matilda Coxe Steven
son found similar seeds in Arizona among the Hopi and in 
New Mexico among the Zuni (Safford 1917: 292). Mrs. 
Stevenson collected a specimen in 1896 (No. 7 at U. S. 
National Museum) from "Pueblo, Arizona" that is identi
fied by Dr. Sauer as Amaranthus leucocarpus and is more 
like the common Mexican race than the Arizona race. 
T h e Administrative Report of the Bureau of American 
Ethnology 1896-97 casts some doubt on the locale of the 
specimen since it indicates that Mrs. Stevenson proceeded 
to Zuni Pueblo and remained there for half the fiscal year 
and also visited Zia. No mention is made in this report, 
or in reports of adjacent years, of a trip into the Hopi 
country — the only "Pueblo" group in Arizona. 

Immediately adjacent to the Southwest, in northwestern 
Mexico, the Warohio Indians cultivate Amaranthus leuco
carpus both for greens and seeds (Gentry 1942: 108 listed 
as Amaranthus hybridis L. but identified by Sauer 1950a: 
621 as Amaranthus leucocarpus). 

T h e use of grain amaranths in Mexico and Guatemala is 
well documented (see Sauer 1950a) . In pre-conquest times 
on Aztec festival days, images of the gods were shaped from 
the ground seeds which were mixed with honey and corn 
flour. T h e images were broken and eaten as part of a re
ligious observance13. Its economic value can be appreciated 
by examining the estimates of t r ibute from the provinces 
in control of Moctezuma: 

13. Perhaps faint echoes of this custom are heard among the Zuni. 
Wheat bread is made in the form of game animals for the boys 
and attached to the toy bow and arrows. Other shapes, some
times human effigies, are attached to the dolls for the little girls. 
The clowns give these gifts to the children during the late 
autumn corn dances (Gushing 1920: 604-605) . 

Huauht l i 200,000 bushels 
(largely grain amaranths) 

Maize 280,000 bushels 
Beans 230,000 bushels 

From such figures it can be seen that it was a staple food 
on the same plane as beans and corn (Sauer 1950a). Ac
cording to Cordero the seeds contain 58 percent of starch, 
14 percent of a lbumen and 6.3 percent of oily matter 
(Bukasov 1930) . 

Because of the association with pagan beliefs, the cere
monial use of the small seeds was gradually suppressed and 
the plant ignored by historians. In modern times grain 
amaranths have been rediscovered. Little cakes of popped 
seed bound with syrup are sold as a confection and seem 
to appear in larger numbers on Saint's days. 

Only a few villages in Mexico plant sizable amaranth 
fields. A small number of plants generally are grown near 
the house or in the maize fields by a handful of people in 
one village. Practically all that we know concerning its 
method of cultivation comes from Bukasov (1930): 

Huauht l i is planted at the end of April or the be
ginning of May. Budding starts eight days later. 
Weeding is done when the plant reaches the height 
of twenty centimeters, and is repeated several times 
during the growth of the plant. In dry weather the 
plants are irrigated because huauht l i cannot stand 
aridness. Early frosts kill the leaves of the plant but 
they are harmless to the seeds. This is the advantage 
of huauht l i as compared to corn * * * T h e growth 
of the plant greatly weakens the soil and it's plant ing 
needs to be rotated. Harvest occurs after the rainy 
season is over, that is at the end of October or the be
ginning of November. It is done before the plant is 
completely ripe, because'otherwise the seeds would 
crumble away from the plant. 

Amaranths may have been cultivated by the Hohokam 
in southern Arizona. Several gallons of charred amaranth 
seeds were recovered from Snaketown, a Hohokam site 
near Phoenix, Arizona (Castetter and Bell 1942: 33) . T h e 
reference in which it is reported suggests that the seed was 
of a wild species because of its small size. Recent study 
by Sauer seems to indicate that seed size is not significantly 
greater in cultivated amaranths (Sauer 1950a) . These 
amaranths, then, could have been cultivated by the Hoho
kam. Other crops such as tepary and jackbeans are known 
to be formerly cultivated by the Hohokam and by the 
people of T o n t o National Monument (see respective sec
tions for data). Since these crops were shared, it seems 
likely the amaranth was also. Further, amaranths have 
every indication of being cultivated in pre-Spanish times 
at T o n t o National Monument , Arizona and in Mexico. 
Therefore, it seems likely that a farming people living in 
the intervening area — the Hohokam — also cultivated the 
plant. Inasmuch as the Hohokam are geographically closer 
to Mexico than the Pueblos, their cultivation of the ama
ranth probably preceded that by the Pueblos. One might 
also infer that the Hohokam used the seeds for food, since 
large quantit ies of them were found. 
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In the arid Southwest, the presence of a cultivated ama
ranth is an indicator of irrigation, however elementary. 
T h e high water requirements of the plant are noted by 
Bukasov. Volney H. Jones observed an amaranth growing 
in a small fenced garden along with wild tobacco at Santa 
Ana (White 1942: 44) and relates (conversation) that it 
was in a conspicuous enough location that it could be 
watered by hand if necessary. T h e Hopi raise their dye 
amaranth (Amaranthus cruentus) in irrigated gardens 
(Whiting 1939: 74). T h e Zuni cultivate the same plant in 

little gardens worked by women (Stevenson 1915: 87). 
Cushing (1930, pi. XXI) illustrates a woman cultivating 
a small fenced garden. T h e subtitle calls at tention to the 
gourd dipper and pail of water used for irrigating. 

In summary then, both the Common and the Arizona 
race of Amaranthus leucocarpus are found historically in 
the Southwest. T h e Arizona race is found at T o n t o Na
tional Monument as the first record of an archeological 
grain amaranth in Nor th America. Its presence in the 
Southwest implies some form of irrigation. A people with 
Pueblo affiliations at T o n t o National Monument culti
vated it —probably for food. Presumably this amaranth 
was also cultivated at the nearby Hohokam site of Snake-
town. Records of Amaranthus leucocarpus are found his
torically in one of the western Pueblos, though which one 
is a little uncertain. Its historic use in the Southwest is but 
a weak survival of an important basic grain crop with 
strong religious association known to the ancient and 
modern inhabitants of Mexico. T h e deviations of the 
Arizona race of Amaranthus leucocarpus can be accounted 
for by (1) introgression from a wild species (Amaranthus 
hybridus) or (2) introgression from the dye amaranth 
(Amaranthus cruentus) dur ing joint cultivation. This last 
alternative suggests that the dye amaranth (Amaranthus 
cruentus) may be present archeologically in the Southwest, 
and may be present at T o n t o National Monument . Such a 
scattered record only hints at the various frayed ends of 
information that must be twisted together to indicate the 
prehistoric distribution and spread of the cultivated ama
ranth. 

Gourds, (plate 18). T h e true gourd is considered in a 
recent monographic work to be a monotypic genus repre
sented by the single species Lagenaria siceraria (Molina) 
Standi., native only to the Old World. (Whitaker 1948: 
50) . But if native only to the Old World, it was intro
duced into South America at a very early date. It is found 
in a pre-ceramic and pre-maize site (Huaca Prieta) in the 
Chicama Valley of Peru (Whitaker and Bird 1949) which 
has been dated by radio carbon method at about 2,000 
B.C. (Libby 1952: 92) . Whitaker and Bird feel there is 
no clear evidence to disprove the idea that the gourd is a 
New World endemic and was domesticated in the Amer
icas (Ibid: 13). It was used in the Southwest as early as 
2,000 B.C., judging by its occurrence at Tularosa Cave, 
New Mexico in pre-ceramic levels dated by the same 
method (Cutler 1952: 475; Libby 1952: 84). 

Gourd shell fragments can be distinguished from squash 
(Cucurbita sp.) by microscopic examination of the exocarp 
structure (Whitaker 1948: 52) . T h e seeds, with their lobed 

PLATE 18—Gourds from Tonto 

a—Pear-type gourd fragment, e.l. 3062 (Room 22) . b—e.l. 2565 
(Room 21) . c-e.l. 2936 (Room 13) . d-e. l . 3077 (Room 2) . c—Pear-
type gourd scoop, e.l. 2980 (Room 27) . f—Gourd fragment with 
globular base and constricted neck, e.l. 2943 (Room 14) . g—Pear-
type, truncated-neck gourd dipper (?) , e.l. 2926 (Room 4) . 

tips, are distinctive. Thomas W. Whitaker and Hugh 
C. Cutler identified all the gourd material on a visit to 
the University of Michigan Ethnobotanical Laboratory in 
1952. Inasmuch as two seeds (e.l. 2368, Room 1; e.l. 2591, 
Room 27) were found in the Upper Ruin of T o n t o Na
tional Monument , the gourds are considered cultivated at 
this site. (Containers, generally not seeds, would be 
traded.) 

T h e gourd has been divided into two subspecies, asiatica 
and africana, based on a whole complex of characters. At 
the same time there seems to be some regularity in dis
tr ibution of shapes within the subspecies, possibly due to 
geographical isolation. No extensive study of New World 
gourd shapes has yet been made. T h e information follow
ing on gourd types is either very selective or local in scope 
and may in the future fit into a more comprehensive study. 
Man's known ingenuity in altering the shape of a gourd 
can be a drawback in the study of archeological specimens. 
T h e Pima and Papago, while they did not select their 
seed to propagate specific types, bound bark or cloth 
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about the growing fruits to secure certain shapes (Castet-
ter and Bell 1942: 300). T h e eastern Keresan-speaking 
Pueblos occasionally boiled the gourds to soften them, 
and filled them with hot sand to mold them to the desired 
shape (White 1945: 561). T h e following comments on 
gourd shape must then be accepted with some reservations. 

Shapes of Gourds from Tonto National Monument. 
T h r e e gourd shapes seem to be present: (1) Globular base 
with quite sharply constricted neck. Maximum basal diam
eter is estimated at 12 cm. and the base of the neck, about 
2 cm. An example of this type is e.l. 2943, Room 14 
(plate 18) . (2) A more broadly shaped pear type with 
basal diameters of 6, 9, and 12 cm. and with narrower 
tops proport ionate to e.l. 2980, Room 27 — a scoop with a 
neck 5 cm. broad (plate 18). (3) This type differs from 
other fragments in larger size. No fragments have been 
found to indicate the basic shape. A fragment 7 x 8.5 cm. 
and 5 mm. thick (e.l. 3117, Room 22) has interior stria-
tions that make it possible to orient the fragment and 
estimate the diameter of the upright fruit, which is about 
30 cm. or 12 inches. Another rim piece from a gourd 
bowl (?) suggests a diameter of 33 cm. or about 13 inches 
(e.l. 4035 G). Judging by the number of shells of relatively 

sharp curvature, the first two types are more common. 

Comparison of Gourd Shapes. T h e first type of gourd 
with globular base and sharply constricted neck was used 
at Huaca Prieta, Peru for fish net floats (Whitaker and 
Bird 1949: 4). Gourds of similar shape are used to make 
the flared end of the "bamboo" flute at Santo Domingo 
Pueblo (Densmore 1938, pi. 3) and probably for the same 
purpose among the Zuni (Cushing 1920, fig. 8 ) . Such 
gourds are raised by the Hopi (Museum of Anthropology 
Cat. No. 15451, Ethnobotanical Laboratory). 

T w o archeological specimens of the symetrical pear type 
come from the T a r a h u m a r a area (e.l. 593: 594), and from 
Paila Cave, Coahuila, Mexico (Jones, manuscript). T h e 
latter has a maximum diameter of the expanded portion 
of 17 cm. and a neck of 3.5 cm. Gourds of the same 
symetrical shape are illustrated for the Hopi (Hough 1918, 
pi. 24), the Navajo (Franciscans 1910: 407), and the 
Pima (Russell 1908: 91) . 

Several gourds of large diameter are reported from 
archeological sites in Texas and Mexico. A decorated 
gourd 18 inches high comes from the Big Bend region of 
Texas (Smith 1931: 66) and the fragments of thick gourd 
shells come from Culberson County, Texas. The i r esti
mated size is a foot or more in diameter (Jackson 1937: 
165). A decorated and evidently spherical bowl from Paila 
Cave, Coahuila, Mexico measures 24 cm. in diameter and 
5.5 mm. thick (Jones, manuscript). 

Modern gourd vessels from the Lake Peten Region in 
Guatemala have transverse diameters of 28 and 27 cm. 
(Museum of Anthropology Cat. No. 14087 and 14083, 
Ethnobotanical Laboratory). T h e walls of the former aver
age 7 mm. thick, and the latter 5-6 mm. Such large gourds 
were evidently grown by the Pima in historic times for 
Hough observes (1898: 240) , " T h e species of gourd culti
vated by the Hopi are small, and the imposing gourd 

vessels such as are seen about the Pima houses are absent 
from Hopi economics." 

T h e sharply constricted neck type is found in the 
Pueblos; the pear type among the Pima and Pueblos; and 
the large type among the Pima. All of the gourd shapes 
seem to have a less restricted distribution to the south. 

Method of preparation of Gourds. Evidence of this 
nature from the T o n t o Cliffdwellings is scant. One gourd 
fragment shows a series of small scallops at irregular in
tervals, with a rough surface in between (e.l. 3057, Room 
19) . Other gourd utensils have abraded edges. 

Once a gourd vessel is dry, it is not necessarily ready 
for immediate use. Castetter and Bell (1942: 201) com
ment on the Pima methods of preparation. T h e gourds 
have to be thoroughly dry before being handled otherwise 
decay will set in. T h e dried gourds are filled with water 
and periodically emptied unti l all the bitterness is drawn 
out and the loose inner pulp removed. (This would seem 
particularly important for utensils that hold liquids.) 
Sometimes gourds are baked in live embers for 2 or 3 days 
to harden the shell and make them more durable. T h e 
outer surface is peeled off in the process and the interior 
has a smooth glossy appearance. Openings are made in the 
shell by making a continuous row of holes with an awl 
and then snapping the fruit in two. A similar method of 
bisection must have been used at T o n t o National Monu
ment, judging from the gourd fragment first described. 

Gourd Decoration. One gourd fragment (e.l. 2537, Room 
14) has a thick, right-angled line scraped into its surface. 
One fragment of thin squash r ind (Cucurbita sp.) also 
has scratched line decoration (e.l. 2371, Room l).14 Some 
of the gourd fragments from Tularosa Cave have scratched 
ornamentat ion (Hough 1941: 10). T h e Cahita Indians 
scratch a scorpion design on a fresh gourd that is to be 
used as a water d rum (Beals 1945: 43) . 

Uses of Gourd Vessels. Gourds play an important part in 
the everyday and religious life of the Hopi . T h e i r uses 
may help interpret the many broken fragments from 
T o n t o National Monument . They were used by the Hopi 
as water dippers, spring bailers, canteens, sacred water 
vessels, spoons, and cups. They are used as containers for 
paint, pottery smoother, seed bottles and vessels, medicine 
holders, and powder horns. They form a part of their 
religious equipment such as mask parts (noses, horns, 
flowers) prayer sticks, containers for sacred honey, mask 
heads for the serpent effigy, flutes, trumpets, bells, rattles, 
and in games as "pea shooters" (Hough 1918: 240-241). 

Interpretation of Specific Gourds. Wi th Burial A in the 
Lower Ruin at T o n t o was a rather egg-shaped gourd con
tainer l7/8 inches high and equally wide. Cotton cords for 
suspension circled the bottom and top of the vessel, and 
these were interconnected by a zigzag cord. T h e vessel 
was found in association with a spindle stick and cotton, 
twilled baskets, leather rattle, pottery bowl, and 25 cane 
(Phragmites) arrows with wooden foreshafts, and a bow. 

14. In this regard, Cutler and Kaplan assert that squash (Cucurbita 
mixta) is used for containers by the Hopi and Rio Grande 
Pueblos 1956: 98. 
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A similar container, though larger and necked, comes from 
Room 14 (e.l. 2943) of the Upper Ruin of Ton to . 

T h e Hopi use a globular narrow-necked gourd enclosed 
in a fiber net as a sacred water vessel (Hough 1918, pi. 24, 
fig. 2). In the flute ceremony, a netted gourd of this type 
is carried by the flute boys and girls with water from the 
Toreva spring. One of the main objects of the ceremony 
is the growth of corn (Fewkes 1900b: 997-999, pi. LXI, 
LXII) . Perhaps a more highly suggestive parallel is that 
noted by Velarde in 1716 in stating that the Pimans buried 
the males with their quiver and arrows, some food, and a 
little calabash (calabazo) of water (Castetter and Bell 
1942: 107). T h e method of stringing the fiber net at T o n t o 
is the one used by the Cahita Indians of northwestern 
Mexico (Beals 1945: 21) . 

A symetrical pear-shaped gourd cut in half longitud
inally comes from Room 27 of the Upper Ruin (e.l. 2980) . 
Judging from the points of abrasion it was used by a 
right-handed person to reach deep into a container to 
br ing out stored seed, grain, or other dry material. Other 
longitudinally halved gourds of this shape from T o n t o 
show no similar abrasion and may have been used as water 
dippers. Gourds used by the Pimans for dippers are evi
dently similarly cut, for a row of holes is made the whole 
length of the fruit and then it is snapped in two (Castetter 
and Bell 1942: 201). A similar tendency to bisect gourds 
in equal halves is seen among the Zuni (Gushing 1920, pi. 
XXI) and at Zia (Stevenson 1894: 28) , bu t apparently not 
among the Hopi , who seem to remove only the top third 
of the globular portion (Hough 1918, pi. 24, fig. 3). 
Archeological dippers from the T a r a h u m a r a area are also 
laterally halved. 

From the Upper Ruins comes a gourd of the pear type 
that has been split lengthwise and a portion of the narrow 
neck end cut off in cross section (e.l. 2926, Room 4 ) . T h e 
Hopi use of an asymmetrical gourd with truncated neck 
and a large hole in the side of the globular portion for a 
dipper suggests a possible interpretation. Another gourd, 
similar to e.l. 2926, comes from Paila Cave, Coahuila, 
Mexico (Jones 1955b). 

A rim piece with strong interior venation from the 
Lower Ruin of T o n t o indicates by orientation of the veins 
that gourds of larger size were also halved longitudinally 
(e.l. 4035 G). T h e Pima cut the gourds used for bowls 
lengthwise (Castetter and Bell 1942: 201) . This method 
was probably used in the past on the larger gourds that 
Hough noted (1918: 240) among the Pima. Modern gourd 
basins from Lake Peten, Guatemala (Museum of Anthro
pology Cat. No. 14087) and from Candelaria Cave, Coa
huila, Mexico (Jones 1955b) are also sectioned in this 
manner. 

T w o tubular pieces of small diameter from the neck of 
the gourd (e.l. 2565, Room 21; e.l. 2936, Room 13) and a 
cap portion cut just below the stem (e.l. 3077, Room 2) 
all come from the Upper Ruin of Ton to . These segments 
could be discarded pieces or perhaps had some function in 
mask parts, such as noses. 

Cotton (plate 19) . Recent genetic studies in New World 
cottons indicate that only from a hybrid of Old World 

cotton and an American wild species could one synthesize 
the set of chromosomes found in the New World culti
vated cottons (Hutchinson, et. al. 1947: 71) . Botanical 
evidence indicates that this took place in mounta in valleys 
of northwestern South America. How the two diploid par
ents were brought together so that hybridization could 
take place is strongly flavored with probability of trans-
Pacific contact prior to 1492. 

An early introduction of this new hybrid cotton into the 
Guatemala-Chiapas area from South America followed 
by genetic isolation, resulted in the speciation of Gossyp-
inm hirsutum which further differentiated into its typical 
form, variety marie-galante and variety punctatum under 
which the aboriginally cultivated Southwestern cotton, 
Gossypiurn hopii, has been unofficially placed. T h e latter 
variety probably differentiated along the coastal area of 
eastern Mexico and spread in the Circum-Carribean area 
and up some distance along the west coast of Mexico 
(Hutchinson, et. al. 1947) . 

PLATE 19—Weaving tools and cotton from Tonto 

a, I), and c—General loom pieces, a, e.l. 2970 (Room 27) ; b. e.l. 
2977 (Room 27) , c, e.l. 3000 (front of Room 22, 26) . d-Sword batten, 
e.l. 3093 (Room 20) . e and f—General loom pieces, e, e.l. 2976 (Room 
27) ; f, e.l. 3065 (Room 22) . g-spindle whorl fragment, e.l. 3054 
(Room 2) . h—Spindle stick, e.l. 3074 (Room 6) . i—Cotton yarn, e.l. 
2535 (Room 14) . j , k, and 1—Prepared cotton, e.l. 4038 (Lower 
Ruin) . m—Cotton bolls, e.l. 4018 (Lower Ruin) . n—White cotton 
lint, e.l. 2338 (near Room 1). o-Gray-tan lint, e.l. 2545 (Upper 
Ruin) . p—Black lint, e.l. 2460 (Room 7) , q and r—Colored cotton 
cordage, e.l. 4038 (Lower Ruin) . 
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In many places of the world Gossypium hirsutum var. 
punctatum has developed a high tolerance of arid condi
tions. T h e closely related Hopi cotton is also highly toler
ant of drought and can be grown in arid climates without 
irrigation (Jones 1936b). T h e Hopi plant is grown as an 
annual rather than a perennial and matures in an ex
tremely short growing season, 84-100 days (Lewton 1912: 
5-6). Its very strong, extremely fine fiber qualities have 
made it valuable breeding stock for other cottons (Sci
ence Service 1936b). However, its small bolls, low ginning 
out-turn, and its tendency to shed its bolls, sometimes 
before they are mature, has made this variety by itself 
valueless on a commercial scale (Science Service 1936a). 
It is the last named tendency, that of shedding its bolls, 
which probably resulted in the custom noted by Jones 
(1936b) of harvesting cotton while in the boll and spread

ing it for further drying on the roof tops. T h e necessity 
of gathering the cotton in the boll is a happy circum
stance for the archeologist, for by the presence of both 
seed and bolls (objects not likely traded) one can infer 
cultivation of cotton by the inhabi tants of a given site. 
Hopi cotton (Gossypium hopii) is evidently the only type 
of cotton found either archeologically or ethnologically in 
the Southwest (Carter 1945: 80). Lint, seeds and bolls were 
all present in large quanti ty among the vegetal remains. 
T h e late Mr. Robert H. Peebles, connected with cotton 
research for 30 years, felt that the samples were of typical 
Hopi cotton. 

T h e lint seemed to be a major ingredient of woodrat 
nests. Cordage and scraps of textiles also came to the 
Laboratory from this source. Large amounts of colored 
lint, ranging from tan to black, are present. One seed (e.l. 
2460, Room 7) , instead of only bearing the normal tanish 
tuft of hairs at the tip of the seed coat, also had longer, 
darker brown hairs among them. Natural lint may be 
white, brown, or rust. Colored cottons are reported from 

TABLE XII—Appearance of Natural Cotton Pigments and 

the Unknown Cotton Pigments From Tonto Before and 

After Treatment in Water 

TABLE XIII -Solubi l i ty in Methyl Alcohol of Natural 

Cotton Pigment and the Unknown Cotton 

Pigment From Tonto 

Cotton Sample 
Coloration after agitation in 
warm, soapy, and clear water. 

Natural tan from Arkansas 

Natural tan from Arizona 

Black or deep brown 
(2460, Rm. 7) 

Gray-tan 

(2545, Upper Ruin) 

Gray (2436, Rm. 3) 

Cream (4029, Lower Ruin) 

Macroscopic: yellow-tan. 
Microscopic: lint has faint 
yellow cast. 
Macroscopic: light tan. 
Microscopic: each individual fiber 
has a different amount of color. 
Macroscopic: tan. 
Microscopic: lint varies in amount of 
pigmentation. Granules on lint bear 
more color than lint walls. 
Macroscopic: cream-tan. 
Microscopic: lint with faint gray cast. 
Particles scattered among lint. 
Macroscopic: faded or tattle-tale gray. 
Microscopic: colorless. 
Macroscopic: cream or white. 
Microscopic: colorless. 

Sample Appearance of Methyl Alcohol 

Methyl Alcohol 
Tan, natural-color cotton 
Black cotton (2460, Rm. 7) 
Gray-tan cotton (2545, 

Upper Ruin) 

Clear, colorless 
Clear, colorless 
Cloudy 

Cloudy 

Mexico and Peru where they were used in weaving pat
terned cloth (Hutchinson 1946 and Hutchinson, et. al. 
1947: 104). 

Cotton from T o n t o National Monument was submitted 
to the experiment outlined in table XI I to help deter
mine the nature of the colored lint. From this work it was 
concluded that the gray and cream colored cottons had 
pigment entirely water soluble and probably caused by 
soil discoloration. T h e gray-tan and black specimens were 
partly soluble in water. Further experiment was needed 
to determine the nature of the pigment. 

A series of common laboratory solvents were tested to 
find a solution which was either soluble for the pigment 
in the naturally colored cotton or in the deep brown 
colored sample from Ton to , e.l.2460. It was found that 
the latter sample was only slightly soluble in acetone, but 
more obviously so in methyl alcohol. Samples of e.l.2460 
and e.l.2545 were then washed in soapy water to remove 
excess pigments and thoroughly dried prior to subjecting 
them to tests oulined in table XIII. Since the two samples 
of cotton with unknown pigments were soluble in methyl 
alcohol and the natural colored cotton was not, it was 
concluded that the pigment in the T o n t o samples was not 
due to natural color. 

Conclusions from the above experiments were further 
corroborated by a similar experiment on a seed completely 
encased in lint (e.l.4038) . T h e lint was darkest brown on 
the outside and lightened to tannish toward the interior. 
Agitation in warm soapy water removed all but a faint 
tan color. When the cotton was rinsed and dried and 
placed in methyl alcohol, it turned the solution a faint 
cloudy color. 

T h e variety of colors found in cotton cordage and tex
tiles are as follows: red-brown, yellow, gray-brown, deep 
brown or black, blue, reddish tan, and buff. All of these 
colors had to be absorbed into the white cotton lint. Some 
of the shades of tan and gray are probably due to soil 
discoloration, but the remainder seem to be caused by 
directed artificial means. T h e black dye is a fugitive one. 
It fades slightly in cold water and considerably in warm. 
T h e dye has penetrated the strands of yarn and cordage 
so evenly that one would suspect the lint was dyed prior 
to spinning. T h e loose masses of colored lint and the 
occasional seeds with the dyed seed hairs still attached also 
suggest that cotton was dyed prior to spinning. Either 
accidentally or intentionally, the seeds were retained dur
ing the dyeing process in some instances. 
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AGRICULTURAL WEEDS 
T h e spikelets of little barley (Hordeum pusillum Nutt.) 

are scattered throughout the lots of raw cotton and mixed 
in with other miscellaneous debris. Today this grass is 
found in swales, along roadsides, and in other disturbed 
soils throughout most of the Uni ted States and South 
America (Gould 1951: 107). T h e weed may have reached 
its present wide distribution via such anciently cultivated 
fields. 

T h e cocklebur (Xanthium sp.), so bothersome around 
pastures and cultivated fields today, evidently was equally 
accustomed to such surroundings circa A.D. 1300 in south
ern Arizona. Imbedded in the heel of a plaited sotol 
sandal from the Upper Ruin of T o n t o National Monu
ment, was one spiny cocklebur. One mature bur from the 
Lower Ruin is 2.3 cm. long and has the rather stout spines 
broken off (e. 1.4030) . This is identified as Xanthium 
saccharatum. 

About 60 spikelike panicles of Carolina canarygrass 
(Phalaris caroliniana) came from Room 2 of the Upper 
Ruin (e. 1.2421) and other fragments of the genus were 
found in Room 2 (e.1.2382) and Room 20 (e.1.2555 B-2). 
(plate 20.) Carolina canarygrass thrives on soils dis
turbed by cultivation. Today it is noted as a roadside 
weed, particularly in agricultural areas from Viriginia to 
Colorado and Oregon south to Florida, Arizona, and Cali
fornia (Gould 1951: 263). 

Preference of Carolina canarygrass for an agricultural 
location evidently has some antiquity. Small sheaves of 
the heads were found in the Ozark Bluffdweller sites in 
northwestern Arkansas and southwestern Missouri. T h e 
sheaths were stored together with seed heads of Cheno-
podium, Amaranthus, Ambrosia, Iva, corn, beans, squash, 
and sunflower (Gilmore 1931: 85-87). Numerous frag
ments of the same grass come from Newt Kash Hollow in 
east central Kentucky. Seeds were common in the feces 
and ranked second only to sumpweed "marsh elder" (Iva 
sp.) in quantity. Squash and a few pieces of corn are also 
associated (Jones 1936b: 152). Radio carbon dates the 
Newt Kash Hollow site 2600 years ago (Jones and Fonner 
1954: 114). 

T h e Carolina canarygrass found at these eastern sites 
and at T o n t o National Monument does not appear to be 
modified from its wild state. Its early distribution and 
spread is probably closely associated with man and agri
culture. 

FOR REVIEW A N D C O N T E M P L A T I O N 
A number of culture items from the T o n t o cliffdwell-

ings have been found in the Mogollon area. These include 
the incised arrowshaft, the barbed foreshaft (also in 
Chaco Canyon), the single barb added to the foreshaft, the 
plaited yucca leaf sandal, and the use of bighorn or goat 
hair in textiles. Since these traits occur in the Mogollon 
culture area as well as at Tonto , one may question whether 
such objects are actually "Mogollon" in nature or are 
common to the Hohokam. We know too little of Hoho-
kam perishable materials to answer this now. 

Some items described here are also found in certain 

PLATE 20—Carolina canarygrass (Phalaris caroliniana), 
an agricultural weed, e.l. 2412 (Room 2). 

archeologic and modern pueblos, including the barbed 
foreshaft from Pueblo Bonito in Chaco Canyon, the grass 
stem brush from Aztec Ru in and in modern pueblos, the 
interlocking spiral "owl charm" from Aztec, and the reed 
dice from the more western of the ancient and modern 
pueblo peoples. T h e choice of nolina matting, of sage
brush, juniper , pinyon and grape at T o n t o is a selection 
from the natural environment such as might be made by 
present day Pueblos rather than by the Pimans. On the 
other hand, admittedly less frequent use of agave cordage, 
of sotol matt ing, of coarse-coiled storage granaries with 
sewing element of thinned sotol strips, and of catclaw 
acacia, jojoba, and paloverde for food all show choice 
from the natural environment as might feasibly be made 
by present day Pimans rather than Pueblos. 

Dietary habits of the T o n t o dwellers frequently draw 
reference to similar use by Hopi , Zuni, Isleta, Keres and 
Pima peoples. Such usage by the Hopi might be explained 
by the southern-origin tradition of several Hopi clans 
(Fewkes 1900a) . T h e Zuni-Tonto parallel might be justi
fied by a common background of Pima influence. T h e 
Zuni Shumaakwe songs are sung in Piman (Stevenson 
1904: 545). Proximity and friendly relations between the 
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jackbeans, as well as squash, gourds, and cotton. The only 
plant genus cultivated at Tonto National Monument and 
not by the Pimans or Hohokam is Amaranthus, but its 
presence is at least suspected among the Hohokam. The 
preceding observations on similarity of the Pimans and 
Hohokam are too little evidence to assert their kinship, 
yet little contradiction to such a theory is offered by them. 

The use of ground-level doors, of relatively harmless 
wood-tipped arrows, and raising of the same crops by two 
desert dwelling peoples would seem to indicate the pres
ence of friendly neighbors. Why then did they abandon 
the area? 

Many small items are omitted from the sectional sum
maries and discussion because of either lack of identifica
tion or interpretation. Some of these are illustrated in 
plate 21. 

A study such as this raises many questions pertaining to 
agriculture. What made jackbeans so desirable that they 
apparently spread to the limits of their climatic adapta
bility? Why were so many kinds of beans cultivated? What 
is the history of the amaranth in the Southwest? Could it 
be that amaranth was not cultivated by the Pima, or that 
it was by-passed by early ethnographers? How many arche-
ologists may have overlooked the inconspicuous amaranth 
scraps that carry the same potential story? What are the 
factors that make a people adopt a new cultivated plant 
into their economy? 

Such a discourse seems to raise more questions than it 
answers, but progress is made by posing questions. 

Tonto inhabitants and the Pimans, in the small lite /.one, 
could account for many parallels. (Or if one were an 
isolationist, -one could invoke coincidence and a similar 
environment.) Why then the Keres? Or Isleta? Is this mere 
chance, or because of long association with each other or 
with Zuni, or because of southern influences as well? 

The question of whether or not the Pimans are descen-
dents of the Hohokam is important. We can say that the 
people at Tonto used a small percent of uncultivated ma
terials that the Pimans use today. These materials are 
applied to the same purposes that Pimans currently use, 
i.e., cordage, matting, and basketry. Both the Hohokam 
and Pimans have the same basic strain of maize, but the 
Pimans seem to have had theirs influenced by an eight-
rowed race. (Who had been growing that? Why weren't 
the Hohokam influenced? Or were they?) Pimans and 
Hohokam both raised kidney, tepary, sieva, "lima" and 
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PLATE 21—Miscellaneous items at Tonto 

a—e.l. 3096 (Upper Ruin) . b—Saguaro rib, e.l. 2927 (Room 6) . 
c—Wild cucumber seeds (Marah gilensis) , e.l. 2580 (Room 26) . d— 
e.l. 3064 (Room 22 (?) .) e-e.l. 4030 (Lower Ruin) . f-e.l. 2962 
(Room 7) . g-e.l . 2935 (Room 13) . h-Seeds, e.l. 2597 (Room 27) . 
i-e.l. 2918 (Area A) . j—e.l. 3070 (Room 6) . k-e. l . 2934 (Room 13) . 
I—e.l. 3095 (Room 20) . m-e. l . 2597 (Room 27) . n-e . l . 2931 (Room 
21) . o-e.l. 3089 (Room 24) . p-Yucca liber ring, e.l. 2922 (Area A) . 
q—Southern soapberry seed, Supindus saponaria, e.l. 4030 (Lower 
Ruin) . 
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Introduction 

This paper is primarily concerned with the technical 
analysis of 288 fragments of cotton and cotton-plus-fiber 
cloth which, with one exception (described on page 122), 
were found by the National Park Service in the Upper 
Ruin, at T o n t o National Monument , in 1940. Also from 
Ton to , but not included in the collection sent me for 
analysis, are a few examples of cloth, a complete shirt, and 
a fringed skirt or apron. Some of these pieces are on 
display at the Monument museum, and some are in the 
collections of the Arizona State Museum, at Tucson. These 
are included in subsequent discussions in order that as 
complete a picture as possible of the weaving industry at 
T o n t o may be presented. 

T h e original analysis of the textiles from the Upper 
Ruin appeared as an unpublished thesis for the Master 
of Arts degree at the University of Arizona in 1949. In 
addit ion there are two publications on prehistoric weav
ing, one on the textiles of Montezuma Castle National 
Monument , and the other a comprehensive study of the 
cultivation and weaving of cotton in the prehistoric South
west. (See Bibliography p. 161.) 

Description and discussion of textiles from the Upper 
Ruin, T o n t o National Monument , have been organized 
into several sections. T h e first section gives information on 
fibers, threads, and dye colors. Most of the specimens, frag
mentary in nature, are then classified and described ac
cording to techniques of construction. These classifications 
are grouped in two sections, the first dealing with textiles 
woven on the loom, and the second with non-loom tech
niques. Four of the 11 recognizable articles are included 
in these technical discussions. A third section is devoted 
to the remaining seven: a plain weave bag, five plain 
weave breechclouts, and a rag-weft pad. Embroideries are 
treated separately. Information on selvages, fringes and 
sewing techniques is presented in still another unit. Under 
this method of presentation the weave and selvage of a 
given specimen are described in different sections of the 
paper. T o correct this feature and to furnish a concise 
view of the collections as a whole there is an appendix 
listing each piece by number, and giving its weave class, 
dimensions, color, selvages where present, and other perti
nent data. The re are brief statements on design and uses 
of cotton cloth. T h e discussion at the end of the paper 
compares weaving at T o n t o with that at other sites. 

T h e weaving methods used at T o n t o are interpreted on 
the basis of our knowledge of other textile industries. Most 
valuable guides in this respect are descriptions of pre
historic Peruvian fabrics, and studies of contemporary 

Mexican and Southwestern Indian practices. From them 
we infer that nearly all the T o n t o textiles were woven on 
a loom, the large upright type having been used for wide 
cloths and possibly the belt loom for narrower objects. 
There are certain non-loom products in addition. Undocu
mented techniques were worked out in the laboratary, the 
pieces in question being duplicated in part on a model 
loom. The re is, of course, a margin for error here, but I 
believe the methods invented are very close to those em
ployed prehistorically. 

Terminology is based on that in the works of O'Neale, 
in other published studies of New World textiles, and in 
The Weaves of Hand Loom Fabrics, by N. A. Reath 
(Reath 1927) . Thread counts and all measurements are 

in centimeters. 
It is assumed that readers will have some knowledge of 

the basic principles of hand loom weaving. There is ample 
literature on Hopi and Navajo looms and methods, to 
which reference can be made by the unini t iated (Amsden 
1949; Kent 1957; Reichard 1936; Spier 1924). It is not 
within the province of this paper to repeat such informa
tion here. 

Fibers from some of the fragments were sent to Mr. 
Volney Jones, of the University of Michigan, and to Dr. 
A. C. Whitford, of Alfred, New York, for botanical analy
sis. Thei r help is gratefully acknowledged. 

All textile drawings are the work of the author. 

ABBREVIATIONS USED FOR INSTITUTIONS 
A N D COLLECTIONS 

A M N H — American Museum of Natural History, New 
York, New York. 

ASM — Arizona State Museum, Tucson, Arizona. 
BM — Brooklyn Museum, Brooklyn, New York. 
CSHS — Colorado State Historical Society, Denver, Colo

rado. 
MNA — Museum of Northern Arizona, Flagstaff, Ari

zona. 
NPS-MC — National Park Service Collection from Monte

zuma Castle National Monument , Arizona. 
NPS-T — National Park Service Collection from T o n t o 

National Monument , Arizona. 
PM — Peabody Museum, Cambridge, Massachusetts. 
UM — University Museum, Philadelphia, Pennsyl

vania. 
USNM — United States National Museum, Washington, 

D.C. 
UU — University of Utah, Salt Lake City, Utah. 
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1. Verde Salt Mine 
2. Hopi Villages 
3. Canyon Creek Ruin 
4. Montezuma Castle 
5. Hidden House Ruin 
6. Walnut Canyon 
7. Gourd Cave 
8. Tsegi Drainage 
9. Aztec Ruin 

10. Grand Gulch 
11. Canyon de Chelly 
12. Keet Seel 
13. Wupatki 
14. Kinnikinnick 
15. Ventana Cave 
16. Clear Creek Ruin 
17. Bear Creek Cave 
18. The Upper Gila 
19. Casa Grande 
20. Snaketown 
21. Southwestern Colorado 
22. Double Butte Cave 
23. Los Guanacos 
24. Red Rock Country 
25. Cottonwood 
26. Solomonsville 

FIGURE 1—Map of sites referred to in text 
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Textiles 

FIBERS, THREAD, AND DYE COLORS 
Fibers 

Cotton fiber was used in nearly all of the 288 fragments. 
Coarse vegetal fiber appears in three rag-weft cloths, sev
eral bits of string and one braid. Presumably the cotton 
is Gossypium hopii, the type cultivated in the Pueblo 
area since pre-Spanish days. That the Tonto people grew 
the plant locally is indicated by the finding in the ruins 
of cotton bolls with fiber still adhering to the seeds. 

Thread 
"Ply" refers to a single thread made by spinning to

gether loose fibers. "Two-ply" means that two such threads 
were twisted together; "three-ply" that three single threads 
were combined, and so forth. Prehistoric and modern 
Southwestern Indian single-ply cotton thread is nearly 
always Z-spun. That is, all the fibers in a thread spiral 
downwards from right to left, taking the same position as 
the center line of the letter Z. Only rarely does one find 
single-ply S-spun thread, or that in which all fibers spiral 
down to the right as the center line of the letter S. Single 
plies are usually united with an S-twist (fig. 2) . Tonto 
thread was probably spun with the aid of a spindle such 
as that currently used by the Hopi — that is, a slender 
shaft weighted below the center with a flat disk. Fragments 
of five disks, one of wood and four, one complete, fash
ioned from potsherds, were found in the Upper Ruin 
(Steen, correspondence, 2/11/47; Cat. Nos. 9/467, 9/511, 
9/568, 9/714 and 9/162) . These may be spindle whorls. 

With some exceptions single-ply cotton thread was used 
at Tonto for both warps and wefts. Warps were generally 
tightly spun, wefts more often rather soft and thick with 
fibers only loosely twisted. Multiple-ply thread most fre
quently appears as selvage material, and in cords and some 
braids. 

Coarse bast fiber thread at Tonto as at other South
western sites is usually two-ply, S-spun, Z-twisted. This 
indicates that the technique for spinning bast was not the 
same as for cotton. Contemporary groups make such 
thread by rolling the fibers between hand and thigh, with
out the -aid of a spindle shaft. The only woven articles 
containing bast fiber from Tonto are three rag-weft cloths. 

Dye Colors 
No new information on prehistoric dye sources is in-

included in this study, but it is to be hoped that the 
colored fabrics from Tonto can be turned over to a compe
tent chemist for analysis. Highly satisfactory results were 
obtained by Dr. Michael Kasha in his study of certain pre-
Columbian Chihuahua dyestuffs (O'Neale 1948: 151-157) . 

Dr. Kasha draws an interesting contrast between the min
eral and plant dyestuffs utilized by the Chihuahuans and 
the shellfish and insect sources of the Indians of lower 
Mexico. He suggests that this may be evidence of the 
"southward diffusion of ancient culture from the Ameri
can Southwest into Chihuahua, presented by Gladwin . . ." 
(O'Neale 1948: 156). So far no study of Southwestern dye-

stuffs comparable to his for Chihuahua has been made, 
although what evidence there is does indicate that min
erals and plants furnished the dye colors, as in Chihuahua. 
Haury, for example, identified iron and manganese in the 
red, black, and green paint on some of the Painted Cave 
textiles (Haury 1945: 30). (These colors were applied as 
paints to the surface of the cloth — not used as dyes.) 
Chemical analysis by Vladimir Sokoloff of some dyed 
fabrics are mentioned by Dr. McGregor in a brief article 
on prehistoric cotton (McGregor 1931: 3). He reports that 
red was produced from hematite or some other iron oxide; 
yellow from yellow ochre; and blue or green from copper 
sulphate. Other yellows, black, browns, and possibly light 
blues appear to be vegetable dyes. No attempt has been 
made to identify them more exactly. Dr. Kasha's experi
ments show the importance and plausibility of more de
tailed studies in this regard. 

All that is possible here is to define the color range. 
Some of the light colors may be natural tints of the fibers. 
Dr. Carl Sauer of the University of California has ex
pressed the opinion that the light blues, browns and pink
ish-reds could all be placed in this category. It must be 
remembered, too, that the colors as seen today are con
siderably dulled and faded by the rigors of time. Nearly 
all prehistoric fabrics have been discolored to varying 
tones of gray, yellow, brown or black by charring or 
exposure and age. It is often impossible without chemical 
analysis to distinguish between such accidental staining 
and intentional dyeing or painting. Certain guides prove 
helpful in this respect. If the color is evenly applied to 
both surfaces it is probably a dye. Where warps and wefts 
are of different colors it is clear that the threads were 
dyed before being woven. The most difficult factor to 
establish with certainty in small fragments such as these 
is painting on one surface of the cloth. Unless outlines of 
a design can be distinguished it is hard to say if color was 
applied to the cloth intentionally or not. Six plain weave 
fragments with red markings on them fall into this ques
tionable class. Including these, 43 specimens show color 
probably not due to accidental staining. This is less than 
15 percent of the total collection. 
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FIGURE 2—Types of thread; a device for evening weft rows 

a—Z-spiniiing. b—S-spinning. c through f—two to five ply S-
twined thread, g—Evening weft rows by drawing in an extra weft. 

There are various shades of brown, red, black, dark 
blue, dark blue-black or blue-green, light blue, and yellow. 
These come nearest to matching the following plates in 
the Maerz and Paul "Dictionary of Color": 

Pink to red: 2,El; 3,A9; 3,A10; 4,A10; 4,B10; 5,C10; 
5,F11; 7.C1. 

Yellowish-brown to brown: 8,L3; 11.C5; 13.A8; 13,B7; 
13,H8; 13,H10; 14,B7; 15.A6; 15.A9; 15.C8. 

Blue: 36,A4; 37,16. 
Blue-black (also appearing as very dark blue-green) : 

40.A1. 
Black: 38.B5; 48,E2 (Maerz and Paul 1930) . 

LOOM WEAVES A N D 
CLOSELY RELATED TECHNIQUES 

Loom-woven textiles are those constructed by fastening 
warp threads between two stationary bars, and interlacing 
weft threads back and forth across the warps. It is gener
ally felt that a " t rue" loom implies the use of heddles. A 
heddle is a mechanical control which pulls forward a set 
of warps in unison, thus making it unnecessary to manipu
late each warp with the fingers. It is possible that such 

heddles may not have been used for the narrow slit tapes
try and the warp-float pat tern weave described in this 
chapter. 

Plain Weave (Plates la and 2a) 
A plain weave is one in which single weft yarns inter

lace over and under single warp yarns (fig. 3a). A heddle 
controls al ternate warps, a shed rod those remaining. Th i s 
basic weave is ubiqui tous for Southwestern sites in general, 
with little variation in different parts of the area. 

T h e T o n t o series includes 212 pieces of plain weave 
cloth exhibit ing no notable features other than an occas
ional warp or weft selvage, a trace of color, seaming, patch
ing or darning. T h r e a d counts range from a coarse weave 
with a square count of 6 to a very fine weave with 17 
warps, 14 wefts per centimeter. (To find the thread count 
for 1 inch multiply by 2-1/5.) T h e average for the series 
is 10 to 11 warps, 9 to 11 wefts per centimeter. In most 
examples the warp-weft count is either square, or the warp 
count higher by only 1 or 2 threads. ("Square count" 
means that there are an equal number of warps and wefts 
to the unit of measurement.) T h e thickness of the wefts 
accentuates them so that the finished cloths are weft-face 
in appearance. T h e r e is a tendency for soft wefts to wear 
out of a cloth, leaving a skeleton of warps. 

Threads are ordinarily single-ply, however there are six 
specimens with two-ply warps. Th read counts of the six 
range from five warps, six wefts to nine warps, nine wefts 
per centimeter, indicating that they are slightly coarser 
than the average single-ply, plain weave fabrics. 

Twenty-six of the plain weaves show color. T e n are 
dyed brown, six red, one yellow and one blue-black. T w o 
have black warps and brown wefts and may be fragments 
of a plain or checked cloth. Six are tinged with reddish 
color on one surface, and may have been painted. 

Plain Weave, Paired Wefts - # 9 / 3 7 6 
In one small plain weave fragment the wefts are used 

in pairs (fig. 3b) . Warps are finely-spun brown threads, 
wefts are black. Th i s may be the remains of a plain or 
checked cloth. 

Plain Weave, Plaid Patterns - # 9 / 3 8 (Plate l b ) 
Plaid patterns are created by combining colored warp 

and weft stripes according to plain (fig. 3c). In the case 
of the T o n t o plaids the stripes are only five to eight 
threads wide. Structurally the cloths are simple plain 
weaves. 

Of the two plaids in this series, one (Lower Ruin) is 
woven in blue-black and white. Blue and white warps and 
white wefts are single-ply. Blue weft threads are two-ply. 

T h e second plaid specimen ( # 9 / 3 8 ) is brown and white. 
White warps and wefts are single-ply, brown are two-ply. 
T h e brown warps have a slightly more reddish tone than 
the brown wefts. In this example the weft rows are uneven 
near one edge. T h e fault is corrected by drawing a weft 
only part way across the web and then returning it to the 
starting edge (fig. 2) . This expedient has been observed 
on plain weave cloth from Chihuahua , but is not found 
on other Pueblo textiles, ancient or modern (O'Neale 
1948: 125-126). Pueblo weavers keep their weft rows 
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straight by exerting equal pressure with the batten along 
each weft pick as weaving proceeds. 
Plain Weave, Rag-weft - #9/53, 9/116, 9/221, 9/299, 

9/302, 9/304, 9/305, 9/546, 9/627, 9/714, R-3 
Rag-weft cloths are a variation of plain weave in which 

PLATE I—Plain Weaves 

a—Plain weave (9/471) , warp of white threads, weft of brown 
threads, over-one, under-one. b—Plaid pattern weave (9/38), woven 
in brown and white, c—Gauze weave (9/591) . 

FIGURE 3—Plain weave; warp-weft stripes, rag-weft 

a—Plain weave, b—Paired wefts, c—Warp-weft stripes, d—Rag-
weft with two-ply warps, #9/714. 

bundles of cotton string or narrow strips of cloth are sub
stituted for some or all of the usual single weft threads 
(fig. 3d). Warps and single wefts may be of coarse vegetal 
fiber. These cloths are loosely woven, but heavier than the 
ordinary cotton plain weave. They may have furnished 
more warmth. 

There are 12 examples of rag-weft cloth in the Tonto 
collection. Nine are made entirely of cotton, while three 
combine cotton and fiber. The most typical all-cotton 
specimen is ^#9/33. This has single-ply warps, spaced 4 
per centimeter. The wefts are strips of cotton cloth, six-
tenths of a centimeter wide rolled to half that width. End 
and side selvage threads join at the one remaining corner 
of the piece, and with additional threads are fashioned 
into a short flat braid (fig. 8c) . This is probably the 
corner fragment of a blanket. 

Catalog number 9/304 has two-ply fiber warps and pink 
or white cotton rag strips. Catalog number 9/714 combines 
two-ply cotton warps with both fiber and cotton rag wefts 
(fig. 3d). 

Catalog number R-3 is a fiber and cotton rag-weft pad, 
and is described in the section on complete articles, 
page 135. 

Selvages of rag-weft cloths are no different than those 
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FIGURE 4—Eccentric plain weave; counterpaired warp-twine, slit tapestry; gauze weave 

a and b—Eccentric plain weave, a—opened to show construction, c and d—Counterpaired warp-twine, technique and design, e—Slit tapestry, 
f—Gauze weave. 
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for ordinary plain weave fabrics. (See Selvage and Sewing 
Techniques) 

Prehistoric textile collections contain many examples 
of darned, patched and worn cloth, suggesting that cotton 
fabrics were valuable, and were preserved for use as long 
as possible. When beyond all hope of repair, a cloth was 
apparently not discarded, but torn into strips and used 
as weftage in coarse blankets. (Kent 1957: 499, fig. 16) 
Eccentric Plain Weave - # 9 / 2 8 (Kent 1957: 498, Fig. 15A) 

T h e term "eccentric plain weave" has been chosen to 
describe a small fragment in which the treatment of warp 
and weft varies every few weft picks. Warps are used first 
as pairs, then singly. Wefts are sometimes double, some
times single threads either beaten closely together to ob
scure warps, or spaced as in regular plain weave. 

T h e words "plain weave" imply that warps are con
trolled by a shed rod and a heddle. Mechanical construc
tion of this piece would require two sets of heddles, one to 
control the alternate pairs of warps, the other to control 
alternate warps when used singly. Hence, "eccentric plain 
weave" is not an entirely satisfactory designation. T h e 
fact that any one portion of the cloth could be classified 
as a plain weave is the only justification for its use. 

T h e longest dimension of the pieces is only 4 centi
meters. It surpasses in delicacy and finesse any South
western cotton fabric I have seen, not excepting the 
structurally more complex weft-wrap openwork weaves. 

Warps and wefts are extremely fine two-ply threads, the 
warps number ing 22 to the centimeter. T h e r e is one edge 
over which warps loop. Starting here the following weft 
rows are included, in the order given, within the space of 
half a centimeter (fig. 4a, b): 

One weft consisting of two pairs of threads twined to
gether. 

Four rows plain weave in which single wefts cross 
alternate pairs of warps and are beaten closely to
gether to hide the warps as in tapestry weave. 

One weft consisting of two pairs of threads twined to
gether. 

Five rows plain weave wherein single warps are crossed 
by single wefts, and the wefts are not closely bat
tened. 

This rhythm is repeated four times to a frayed edge. In 
those sections where warps are separated and crossed one 
at a time, rather than being crowded together in pairs, a 
creped effect results. 

There is no other example of this technique on record. 
Plain Weave, Warp-face - R-3, # 9 / 1 1 3 , 9/703, 9/704 

A warp-face cloth is a plain weave in which warps de
cidedly outnumber wefts and tend to obscure them. Woven 
from single-ply natural-color cotton threads, thread counts 
of the four T o n t o warp-face cloths are: 

# R - l - f o u r wefts, 21 warps (Kent 1957: 532, fig. 51B) 
# 9 / 1 1 3 - f o u r wefts, 23 warps 
#9/703—four-five wefts, 18 warps 
#9/704—four-five wefts, 15 warps 
Catalog number R-l , with both weft selvages remaining, 

has a complete weft-stretch of 4i/2 centimeters. Incomplete 
weft stretches of the other three are 2 to 2y2 centimeters. 

W a r p stretches range from 8 to 85 centimeters, none of 
them being complete, (fig. 5c). T h e r e is little doubt that 
these are fragments of long, narrow ties of the type used 
as belting with breechclouts at several other sites (p. 144) . 
Warp-float Pattern Weave - # 9 / 2 0 7 , 9/542 (Kent 1957: 

532, Fig. 51A and C) 
T w o fabrics belong to that class of weaves in which "a 

design is developed by the appearance of certain warps on 
one surface of the web; when these warps are not neces
sary to the pattern they float on the reverse (O'Neale 
1937: 216) . "Float" means that the warp threads are not 
incorporated into the weave, but are allowed to hang free 
for a time. 

Catalog number 9/542 is a crudely executed cotton band 
2.3 centimeters wide. The re are 56 single-ply warps in all, 
and the two-ply wefts number 5 per centimeter. Twenty-
eight warps, or every other one, normally interlace with 
wefts to produce a plain weave cloth, while the remaining 
28 float on the under-surface. When a pat tern is to be 
formed, certain of the under-warps are brought forward 
and floated on the upper surface of the cloth for a num
ber of weft picks. Where this happens plain weave ceases 
and the "upper" warps are forced back to float free on 
the under-surface (fig. 5d, e). 

Warps in textiles of this weave type are ordinarily of 
different colors. By bringing forward one set of warps and 
then another, colored patterns are created on the surface 
of the cloth. The re is no evidence that any of the warp 
floats in the T o n t o piece were dyed. T h e design, now 
indistinguishable, would have depended on the contrast 
between the "checker" effect of plain weave areas and the 
long, parallel lines formed by the warp floats. 

Catalog number 9/207 consists of four small scraps, 
tentatively identified as warp-float pat tern weave. Warps 
in this piece are alternately single-ply brown and two-ply 
white threads. Wefts are thick, single-ply, brown thread. 
T h e pieces are in poor condition, so that accurate analysis 
is difficult, but it appears that the brown warps normally 
float in echelon over-two-under-two wefts, to make a twill 
effect. White warps are brought to the surface so as to 
emphasize the twill and form white patterns on the dark 
background. T h e r e are two weft selvages, bu t the center of 
the cloth is missing, so that its full width cannot be deter
mined. Enough remains of one end to show brown and 
white warps passing in pairs through the warp loops at 
the edge of a plain weave white cloth woven from coarse, 
two-ply threads. The re is no hint of the original width of 
this plain weave section. 

T h e pieces could be parts of a breechclout with warp-
float pattern weave front, or a white sash with pat terned 
ends. It is equally possible .that the plain weave took the 
form of a narrow border on the warp-float cloth. T h e same 
type of coarse plain weave was found attached to the 
warp edges of a brocaded weft-float breechclout from 
White House (BM03.250-6) (Kent 1957: 560, 613). 

A second explanation for the joining of plain and 
floated weaves in this cloth is that the paired brown and 
white threads are actually wefts, interlocking with the 
wefts of a plain weave section. Th i s means the loom would 
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FIGURE 5—Warp-float pattern weave; warp-face plain weave 
a and b—Warp-float pattern weave #9/207, technique and pattern. c-Plain weave warp-face, d and e—Warp-float pattern weave #9/542, 

technique and pattern. 
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FIGURE 6—Types of weft-wrap openwork weave 
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have been strung with a band of two-ply white warps and 
a band of single-ply brown warps. This possibility was 
ruled out because of the character of the brown threads 
which would then, theoretically, be the warps. These are 
very soft and thick, and it hardly seems likely that they 
could have been subjected to the tension usually placed 
on warp threads. If the piece had been woven in this man
ner, it would be either a brocaded twill or a brocaded 
weft-float rather than a warp-float pattern weave (fig. 5a, 
b). 
Slit Tapestry Weave- # 9 / 4 1 (Kent 1957: 525, Fig. 45) 

Tapestry is a plain weave in which closely-packed wefts 
completely obscure the warps. In slit, or kelim, tapestry 
wefts do not run the full width of the cloth, a weft of 
one color being woven back and forth over the wraps only 
where it is needed to create the desired pattern. Wefts of 
different colors turn on adjacent warps, so that slit is left 
between them. 

A narrow tie, two centimeters wide, is the only example 
of slit tapestry in the T o n t o series. It consists of eight, 
single-ply white cotton warps interwoven with thick white 
or blue-black, single-ply cotton wefts. The re are two sepa
rate black wefts, one enclosing one or more of the four 
warps to left of center, the other enclosing one or more of 
the four warps to right of center. A white weft fills the 
space between these. T h e result is a simple pattern of 
black points alternately to left and right of a light center 
(fig. 4e) . 

Another example of slit tapestry weave from T o n t o was 
not included in the series sent me for analysis. It is the 
end portion of a tump line, with yucca warps, and white, 
brown, and red cotton wefts (Kent 1957: 524, 700; fig. 
138 b; Steen 1935: 458-459). 
Weft-wrap openwork - # R l 6 - 1 2 , 9/176, 9/249, 9/421, 

9/517, 9/523, 9/544, 9/591, 9/593, 9/645 
Weft-wrap openwork is the term applied to cloth, basi

cally plain weave, in which decorative holes are made by 
wrapping movements of chosen wefts. As they are woven 
in, these wefts are wrapped about certain warps and 
previously inserted wefts, pulling them apart to form 
small holes. T h e distribution of the holes is planned to 
create a design on the cloth. 

The re are 10 fragments of weft-wrap openwork cloth in 
this series. T w o of these bear evidence of brown dye, the 
others are natural-color cotton. Th read counts are not 
appreciably higher than for ordinary plain weaves, the 
finest fragment ( # 9 / 5 4 4 ) having a count of 17 warps, 12 
wefts, and an average of 3 holes per centimeter. In all but 
three instances wrapping is done by every fourth weft, 
which always wraps parallel to the warp or weft line 
(fig. 6b). One exception to this is # 9 / 5 4 4 , wherein wrap

ping is sometimes oblique to the warps and wefts (fig. 
6c) . Every second weft is used as a wrapper in # 9 / 5 9 1 
and # 9 / 6 4 5 (fig. 6a). 
Gauze Weave- # 9 / 5 9 1 (Plate lc ) 

Gauze is defined as "an open lace-like fabric made by 
crossing the odd-numbered warps over the even-numbered 
warps and securing the cross by a passage of the wefts" 
(O'Neale 1942: 188). It occurs in conjunction with weft-

wrap openwork on one of the T o n t o fabrics. In this piece, 
rows of gauze weave are separated by five picks of the 
weft (fig. 4f) . A very similar narrow gauze-weave band 
from T o n t o National Monument , not included in this 
series, is now in the collection at the University of Arizona 
(Haury 1934: 97; pi. LXb; Kent 1957: 503, 506, 508, 619, 

696). 
Irregular Twill with Interlocking Wefts— # 9 / 4 8 3 

A twill is a fabric characterized by diagonal lines, or 
ribs, on its surface. In a simple twill this effect is achieved 
by floating successive wefts in echelon over and under a set 
number warps. T h a t is, the wefts may cross over-one-under-
two, over-two-under-two, over-three-under-three, or other 
combinations of warps. 

Only one example of loom-woven twill was included 
with the textiles sent me. Three tubular twilled sacks are 
described on page 130 with non-loom textiles. T h e piece 
to be considered here, # 9 / 4 8 3 , is an irregular twill with 
interlocking wefts. By "irregular twill" I mean that, where
as the heddles were probably strung as for a mechanical 
over-two-under-two twill, more than one heddle was pulled 
for each weft row. Because of this, in any given band of 
wefts the lines of floats do not ascend on the same diag
onal. T h e diagonal ribs are broken and placed so as to 
form geometric patterns on the surface of the cloth. These 
patterns are built up in white, brown, and blue wefts. 
Weft yarns of different colors loop about each other, or 
interlock, when they meet (fig. 7e) . T h e technique is 
the same as plain interlocking tapestry except that the 
wefts are inserted with a twill rhythm. T h e design is 
applied to the front of a breechclout described on page 
145 (Kent 1957: 555, 563, 609, 718; fig. 76a and 1381). 

NON-LOOM TECHNIQUES 
T h e processes described to this point may be thought 

of as loom weaves, with the possible exception, as has been 
stated, of the narrow tapestry bands and the warp-float 
twills. Two other classes of fabrics remain to be described: 
warp-weft weaves not associated with the true loom, and 
single element weaves. 
Warp-weft Weaves 

T w o forms of weaving, both involving use of distinct 
warp and weft sets which cross each other at right angles, 
but neither implying the use of heddles, are represented 
in the T o n t o collection. These are counterpaired warp-
twine and weaving on a cylinder of warps. 
Counterpaired Warp-twine — # 9 / 6 0 0 

In the narrow band under consideration, two adjacent 
warps are twined a half turn about each other after each 
passage of weft. T h e elements of adjoining pairs are 
twisted alternately toward or away from each other, so 
that a pattern of chevrons is formed (fig. 4c). This is 
called "counterpairing." T h e band is one centimeter 
wide, complete, and 50 long, incomplete. Wefts and some 
warps are single-ply white cotton, remaining warps single-
ply blue cotton. This is the only example of counter-
paired warp-twining so far reported from the Southwest. 

It is not possible to state with certainty the technique 
by which this tie was woven. Three processes, only one 
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FIGURE 7—Tubular twill sacks; interlocking twill 

a through d—Technique and theoretical loom-rig for tubular twill sacks, e—Interlocking twill. 
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of which could have been used, were worked out in the 
laboratory. These are fully described and illustrated else
where (Kent 1957: 581, fig. 96a). Briefly stated the methods 
are: 

1. Twining luith free-hanging warps. T h e warps are 
fastened at one point and the weft worked in from that 
point downward. Pairs of warps are twined a half-turn 
about each other with the fingers of both hands. Those 
threads under which the weft is to pass are then held 
forward in one hand while the weft is put through with 
the other. T h e process is simple and the ribbon grows 
rapidly. 

2. Warps anchored between two sticks. W a r p s a re 
stretched between two sticks (a) and (b), which may be 
upper and lower loom bars, or may lie parallel to the 
ground. Twin ing begins at stick (a) . Each row of warp 
crosses is held in place here by the insertion of the weft. 
Since the far ends of the warps are securely anchored, they 
are not free to disentangle, and the twist is repeated in 
reverse at stick (b). Here it is maintained by the insertion 
of a retaining rod. When the entire warp length is filled 
with the wefts and rods, the latter may be replaced one at 
a time with weft. 

3. Warp threads passed continuously around two sticks. 
T h e third method resembles the second except for the 
fact that warps are strung around two "rollers" so as to 
create an elongated tube. Both these processes take ad
vantage of the fact that as you twine the warps at one end 
you automatically twine them at the other end, too. If you 
preserve this second twist by holding it with a retaining 
rod, your tie "grows" twice as fast. In both cases there will 
be a point at the middle of the tie where the twist of the 
warps reverses direction. 

Weaving on a Cylinder of Warps - # 9 / 6 0 , 9 /61 , 9/62 
T h e collection includes three curious objects shaped 

like the fingers of a glove, and woven of black cotton. T h e 
color is probably the result of charring. Kidder and 
Guernsey describe and illustrate three twilled cotton sacks 
practically identical to the T o n t o specimens, from a cave 
in the Tsegi drainage. These are seamless, cylindrical, with 
unconstricted mouths. Originally about 5 inches long, they 
contained small stones, turquoise, and other objects of a 
ceremonial nature (Kidder and Guernsey 1919: 149-150, 
pi. 62). 

Catalog numbers 9/60 and 9/61 are woven from single-
ply warp and weft threads spaced 9 and 11 per centimeter 
respectively. Wefts pass over-three-under-three warps to 
make a herringbone twill pattern, with some variations 
(fig. 7b) . Number 9/61 is 2.5 centimeters wide, and 
13 long. T h e other is somewhat smaller. Number 9/62 is 
an over-two-under-two herringbone twill, again with some 
variations, 9 centimeters long and 1.8 wide, doubled. 
Single-ply warps number 8 per centimeter, two-ply wefts 
number 10. T h e latter are loosely twisted and have pulled 
apart so as to give the impression of being paired threads. 

A tubular twill weave was accomplished in the labora
tory by stringing warps between cords tied to an upper 
and lower bar, as seen in figure 7a. One continuous weft 
was woven in without the aid of heddles, from the lower 

bar upward. If this was the process used prehistorically, 
perhaps the upper and lower bars were fastened with 
rather long cords to other supports, so that either face of 
the warps could be turned u p towards the weaver. 

T h e method of stringing warps at the lower loom bar, 
as shown in the drawing, figure 7d, is based on the ar
rangement of cords at the remaining end of one specimen. 
T h e cords pull the finished weave tight to form the bot
tom of the bag. Kidder and Guernsey were unable to re
construct the bottoms of their sacks, but describe the 
mouths as drawn shut by round, braided cords run through 
a hem in the material. Presumably a similar device was 
used in our specimens. 

Miss Mable Morrow, United States Indian Service em
ployee with an unusually wide and practical knowledge 
of weave processes, informs me that tubular weaving is 
done by the Great Lakes Indians by hanging all strands 
from one support, separating them into two planes and 
holding them thus in one hand, while weaving one strand 
around through them from the top down. She feels the 
T o n t o sacks were constructed in this manner. Experiment 
indicates they can be duplicated by such a process (Kent 
1957: 583-586; fig. 97c and d). 

SINGLE ELEMENT TECHNIQUES 

T w o methods by which a fabric may be constructed 
from a single set of strands, rather than distinct warp and 
weft sets, are represented in the T o n t o collection. They 
are the familiar braiding, and a variant of this called 
"twine-plaiting." In both processes the strands are fastened 
at a common point or along the same plane, with ends 
free-hanging. They are intertwined from this point or 
plane downward. 
Braiding 

1. Flat cotton braids - # 9 / 3 3 , # 9 / 8 1 , # 9 / 8 6 , # 9 / 9 8 , 
# 9 / 9 9 , # 9 / 2 1 5 , # 9 / 6 4 9 , and # 9 / 6 5 5 . There are seven 
ties braided from many one or two-ply cotton threads in 
an over-three-under-three rhythm (fig. 8d). We have no 
clue to the original length of these braids, and can record 
a complete width for only one, # 9 / 8 1 . This is a 28-strand 
braid, .8 centimeter wide. 

T h e other flat braid, # 9 / 3 3 , is of five seven-ply cotton 
strands intertwined in an over-two-under-two rhythm (fig. 
8c) . Six centimeters long, it forms the corner tassel of a 
rag-weft cloth. 

2. Flat fiber 5 r a ; d - # R 1 6 - 1 3 . Th i s is a flat 10-strand 
over-three-under-three braid of shiny brown vegetal ma
terial identified by Dr. Jones as Yucca baccata. Each strand 
is about .1 centimeter wide, and the complete width of 
the piece is .6 centimeter. A three-ply cotton string is 
wrapped around one end. T h e length is incomplete. 

3. Braiding around a core — #R16-15 . Unique to the 
T o n t o series is a round braid with an incomplete length 
of 38.5 centimeters and a diameter of .6 to .7 centimeters. 
T h e core of the braid consists of nine loosely-twisted 
strings, each of these being two-ply, with one ply white 
and the other tannish-brown. Over this core eight strands 
are braided. Four of the strands are paired, but not twisted 
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FIGURE 8—Braiding around a core; flat braids 

a and b—Braiding around a core, technique and pattern, c—Over-two-under-two flat braid, d—Over-three-under-three flat braid. 
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FIGURE 9—Selvage with fringe; square braid 

a—Selvage with probable fringe, b through e—Square braiding. 

threads, one brown and one white. T h e other four are un
twisted, paired threads, all white. Four courses of braid
ing are carried out on one side of the core, then four on 
the reverse side, and so on (fig. 8a, b). Presumably the 
finished product, of distinctly decorative quality, was used 
as a necklace or in some other ornamental capacity. 

4. Square braiding — # 9 / 6 5 0 . Square braids of varying 
lengths are often found as corner tassels of plain weave 
cloths. T h e two T o n t o examples of this, both part of 
# 9 / 6 5 0 , are shown in figure 9b-c. Each is composed of. 
eight four-ply strands. T w o of these are weft selvage 
threads, and two are warp selvage threads. T h e others 
were added as shown in figure 9c. T h e technique of 
square braiding is described in the Denver Art Museum, 
Material Culture Note No. 5. T h e drawing (fig. 9d) and 
the following description are taken from this report 
(Douglas 1938). 

T h e eight strands are separated into two groups of 
four each. Wi th in these groups the strands are held un
bundled , flat, and always in the same relative positions. 
T h e braiding movement is from the outside of one group 
to the inside of the other, the sides alternating. First the 

outer strand of the r ighthand group, # 1 in the drawing, 
is carried in front of its groups to the inner edge of the 
lefthand group. T h e n the outer strand of the lefthand 
group, # 2 , is carried behind its group to the inner edge 
of the r ighthand group. T h e remaining strands move as 
shown by the arrows, numbers, three, six, and seven going 
behind the strands, and numbers four, five, and eight in 
front of them. By these eight movements the stands of the 
two groups have changed places. Numbers two, four, six, 
and eight have become numbers one, three, five, and 
seven, and vice versa. As the process outlined above is 
repeated, a square braid is produced. T h e strands of the 
braid are generally tied off in pairs, and short cotton 
threads looped under them to create a pompom at the 
end of the braid. 

Twine-plaiting — # 9 / 5 9 2 
Twine-plai t ing is the term applied to lace-like fabrics 

constructed of pairs of yarns which twine about each other 
for distances dependent upon the design, then separate to 
twine about yarns from adjoining pairs. By this process 
diamond and hexagonal-shaped holes can be made and 
distributed to form decorative patterns. 

T h e small piece of white cotton twine-plaiting in this 

FIGURE 10—Twine-plaiting 
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series is 13 centimeters long and 2.5 wide in the present 
state. It is constructed of 20 two-ply threads. The twining 
(fig. 10) is exactly like that used in the manufacture of an 

elaborate shirt from Tonto National Monument now in 
the Arizona State Museum (ASM 13400) , and may be a 
part of it. Twine-plaiting has also been reported from 
Mule Creek Cave in southwestern New Mexico (Cosgrove 
1947: 76, figs. 30b and 86e; Kent 1957 603, 607, 628, 714; 
figs. 99b, 111, 112a-d, 113g, 139k). 

A DECORATIVE TECHNIQUE - EMBROIDERY 
Embroidery is defined as the method of decorating a 

finished cloth by inserting yarns into it with a needle. 
It is not a weaving technique. 

The five examples of embroidery (#9/441, #9/442, 
#9/712, #9/713, and one unnumbered piece) in this 
series are all executed on plain weave natural-color cloth. 
The largest specimen, #9/712, is the corner fragment of 
a cloth with a thread count of 13 warps, 10 wefts per 
centimeter. It is embroidered in loosely-twisted natural-
color cotton thread, as are two other small scraps, probably 
from the same cloth (#9/713 and the unnumbered piece). 
The embroidery is applied in a narrow band, 14 centi
meters wide, just inside the warp selvage and parallel to 
it. This brings to mind contemporary Pueblo mantas on 
which embroidery is similarly oriented along the warp 
edges. 

Numbers 9/441 and 9/442 are embroidered in soft, 
dark-blue thread. Warps and wefts are tightly spun and 
number respectively 11 and 7 to the centimeter. Wefts are 
spaced nearly .1 centimeter apart, to create a rather open 
web. 

A wrap-stitch is used for the most part on the white-on-
white pieces, the embroidery thread being carried once or 
twice around two, four, or six warps between two weft 
picks, then passed two warps to right or left, where the 
process is repeated (fig. l i b ) . In the blue-on-white frag
ments (and at some points on the white-on-white pieces) 
embroidery threads move back and forth for limited dis
tances over and under pairs or trios of wraps, there being 
four lines of embroidery between every two weft picks 
(fig. 11a). This is called a "double running stitch," de
fined by O'Neale as: "an embroidery stitch in which the 
material passed over by the needle on the first line of 
running stitches is covered by a second line" (O'Neale 
1937: 215). In both cases one element of the design is 
executed with one thread, the adjoining element worked 
with a second thread, and so on, much as slit-tapestry de
signs are built up. Indeed the finished products, part-
ticularly the blue-on-white pieces, look superficially like 
slit-tapestry. 

The possibility of confusing true embroidery with bro
cade must not be overlooked. Brocade is a decorative 
process carried out while the cloth is being woven by 
alternating picks of structural wefts with picks of design 
wefts. The latter are floated across the surface of the web 
to form patterns. The distinction between the two tech
niques, then, is that embroidery is not done during weav
ing, while brocade is. 

PLATE 2—Complete articles 

a-Plain weave bag (9/262) . b-Twilled breechclout (9/483) . 
c—Plain weave breechclout (9/263) . 

In the Tonto pieces design threads parallel wefts. They 
never split a warp or weft thread, but pass through the 
openings left between these. Both traits are characteristic 
of brocade, and it is possible that the processes were 
carried out during weaving. I call them embroidery for 
two reasons. First, the design threads are not worked into 
the selvage strings. Instead they treat the selvage as if it 
were a single warp thread, making it appear that they 
were applied to the cloth after the selvage was completed. 
Second, in brocade there is a free movement of design 
wefts across the web. Where seen on the surface of the 
cloth, they are missing on the underside, and vice versa. 
In the Tonto pieces the threads wrap around a set of 
warps several times at one point. The design is the same 
on both surfaces. The processes used are essentially sew
ing techniques. 

Solidly embroidered patterns are separated by narrow 
lines of plain weave .3 to .4 centimeter wide. These un
filled lines create a "negative design," defined by Mera as: 

" . . . a treament of decorated areas wherein certain 
open spaces, between the masses of whatever medium 
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FIGURE 11—Embroidery 

a—Double running stitch embroidery, b and c—Wrap-stitch embroidery. 
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is applied to a surface, are so planned as to form pat
terns in themselves . . . (thus becoming) of principal 
interest." (Mera 1943: 9) . 

COMPLETE OR RECOGNIZABLE ARTICLES 

Nearly all the textile material in this collection from 
T o n t o National Monument is extremely fragmentary in 
nature. However, several classes of articles can be identi
fied. These are: bags, breechclouts, a pad of unknown 
use, and ties and belting. If we consider T o n t o material 
in other collections we can extend the list of articles 
woven at that village to include: blankets, shirts, fringed 
skirts or aprons, and carrying bands. 
Bags- # 9 / 6 0 , 9 /61 , 9/62, 9/262 (Plate 2a) 

T h e three small cylindrical sacks ( # 9 / 6 0 , # 9 / 6 1 , and 
# 9 / 6 2 ) were described on page 130. The re is a fourth 
bag, 36 centimeters long by 25 wide, made of two separate 
plain weave cloths sewed up on three sides. These cloths 
are fragments lorn from larger fabrics. Warps of one run 
the width of the bag, warps of the other, its length. One 
side is sewed with long, irregular, running stitches, the 
bottom with a combination of running and overcasting 
stitches, and the other side with loose overcasting (fig. 
14c, d, e) . Sewing threads are three- and five-ply cotton. 
Breechclouts - # 9 / 2 6 3 , 9/401, 9/407, 9/408, 9/483, 

9/675. 

Remnants of six breechclouts, some extremely frag
mentary, can be identified. All but one are plain weave. 
T h e front of the sixth is the irregular twill with inter
locking wefts described on page 128. 

Diagrams in fig. 12, page 136, illustrate the probable 
construction method for # 9 / 4 8 3 , the twilled breechclout 
(plate 2b). Warps were strung between two poles, with 

side selvage cords in position. About 19 centimeters of 
plain weave were executed, followed by 16 centimeters of 
twill and a few more picks of plain weave. T h e cloth was 
then detached from the lower loom bar and folded over 
it. Side selvage cords were unfastened from the upper bar, 
passed through the loops they had formed at the lower 
edge of the cloth, and retied. T h e next weft inserted en
closed not only the warps it should in the normal course 
of plain weaving, but also the looped ends of warps which 
had been fastened at the lower loom bar. Plain weave was 
then resumed. T h e other clouts were similarily treated 
except that they were plain weave throughout . 

A study of this and other breechclouts shows that from 
this point on the clout narrowed gradually to a slender 
band about 2.5 centimeters wide. Narrowing was accom
plished by various devices, such as forcing warps closer to
gether, cutt ing off edge warps, or turning them into the 
weave as wefts. 

Number 9/263, the best preserved plain weave breech
clout (plate 2c), is 30.5 centimeters long, the folded section 
measuring 18.5 centimeters. Wid th at the waist is 20 
centimeters and at the existing bottom, 17. T h e narrow
ing to this point was accomplished by forcing warps more 
closely together. Warps number 12 to 13 per centimeter at 
the waist, and 15 per centimeter at the lower edge. 

Breechclouts were held in place by a belt run through 
the fold at the waist, and tied about the hips. T h e nar
rowed end passed between the legs and fastened to this 
belt at the back. 

Pad- #R3 
A complete fiber and cotton rag-weft paid of unkown 

use measures 13 by 7 centimeters. T h e warp is laid up of 
a continuous yellow fiber thread passing back and forth 
the length of the pad. T h e fill consists of the same fiber 
thread plus white and pink cotton rag strips, knotted to
gether into one long strand which intertwines with warps 
in the warp-face plain weave. T h e fiber is identified by 
Dr. Whitford as Yucca baccata. 

Ties and Belting - # R 1 , R16-15, 9/33, 9 /41 , 9/82, 9/86, 
9/98, 9/99, 9/113, 9/215, 9/600, 9/649, 9/655, 
9/703, 9/704. 

Although there are no complete ties or belts in this 
collection, we are probably safe in assuming that the nar
row warp-face bands (p. 125) , slit tapestry (p. 128), flat 
braids (p. 130), decorative round braid (p. 130), and 
counterpaired warp-twine (p. 128) were used as such. 
In addit ion to these is a narrow gauze weave band with 
weft-wrap on one end border which may have served as a 
sash. Described by Haury in his 1934 publication, the 
piece measures about 48 inches long and 6i/2 inches wide. 
(Haury 1934: 97; pi. LXb). 

SELVAGE A N D SEWING TECHNIQUES 

Selvages 
Warp and weft edges are usually strengthened by the 

addition of extra strings, generally two in number. These 
strings are twined along the edges of the cloth. T h a t is, a 
warp or weft passes between the strings, which are then 
turned a half-twist about each other and held in position 
by the ensuing warp or weft (fig. 13). 

In accordance with contemporary practices, warp selvage 
cords were probably twined between warps during the 
stringing of the loom. Weft selvage cords were loosely 
hung parallel to the warps at right and left of the web, 
and twisted between wefts dur ing the weaving process. 

Selvage strings are two-, three-, four-, or five-ply. T h e 
heavier strings are more frequently found on warp edges. 
Four-ply string was most commonly used in selvages. A 
tabulation of strings shows: 

Weft selvages,-J'9 examples 
8—four-ply 
8—three-ply 
1—two-ply 
1—five-ply 
1—a three-ply string plus a four-ply string 

Warp selvage, 21 examples 
13—four-ply 
7—three-ply 
1—five-ply 

In some cases no reinforcing edge cords were used by 
prehistoric weavers. Here weaving threads simply turn 
about the last warp or weft and reenter the web (fig. 13, 
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FIGURE 12'—-Loom-woven breechclout 

a through c— Probable method for constructing loom-woven breechclout, #9 /483 . c—Technique for joining edges of folded cloth on the loom. 

136 



137 

FIGURE 13—Types of selvages 



FIGURE 14—Sewing and darning techniques 

a—Saddler's stitch, b—Torn edge rolled and overcast, c—Running stitch, d—Seaming with an overcast stitch, e—Seaming with a combination 
overcast and running stitch. 
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type 8). Th i s is the rule in plain tapestry weaving, but 
occurs rarely on fabrics of other techniques. 

A variation of the usual selvage is found in the plain 
weave # 9 / 5 4 5 , wherein selvage cords make the half twist 
about each other irregularly after the passage of one, two, 
or three wefts (fig. 13, type 7) . 

The re are indications that a fringe was once present on 
plain weave # 9 / 3 5 . Here the regular warp selvage is 
loosely overcast with a two-ply string, which passes be
tween selvage and web at regular intervals. Bits of five-ply 
strings looped through this probably represent a fringing 
technique (fig. 9a). 

Seaming- # 9 / 1 5 8 , 9/216, 9/398. 
Seams are ordinarily sewed up with the saddler's stitch 

(fig. 14a), defined as "a seaming stitch which laces the 
edges of two webs together without overlapping" (O'Neale 
1937: 217) . One-, two-, and three-ply thread is used. Num
ber 9/216 is a bracelet-like object of plain weave 15.6 
centimeters in diameter, made by sewing together the two 
side selvages of a scrap of cloth, A warp selvage runs 
around the top of this cloth circle, while the bot tom is a 
torn edge. A thread fringe may have existed at the warp 
selvage. This may be the remains of a bag. 

Seams made with running and overcasting stitches are 
illustrated by the bag described on page 135 (fig. 14c, 
d, e). 

Darning - # 9 / 3 1 , 9/107, 9/440, 9/443, 9/610, 9/616. 
Darning is done with a simple runn ing stitch about .5 

centimeter long (fig. 14c). Thread is one- or two-ply. 
Stitches never split a warp or weft thread, but pass be
tween them. Ordinarily they are run in parallel to the 
wefts, and are haphazardly placed. In # 9 / 4 4 3 , however, 
they are arranged in three double rows, each row being 
about 2.5 centimeters apart, and its two units being in 
turn 15 centimeters apart. 

Overcasting raw edges - # R 16-6, 9/101, 9/106, 9/297, 
9/557, 9/605, 9/620. 

Raw edges are rolled under and overcast to prevent 
raveling. T h e amount turned in varies from practically 
nothing to 1 centimeter of cloth, and the spacing of over
casting stitches may be quite far apart or almost touching 
(fig. 14b). 

DESIGN 

Seven design elements may be distinguished on the 
T o n t o textiles. These are: the straight line; zigzag; tri
angle; angled hook, triangle with angled hook; inter
locked rectangular scroll; and the square (fig. 15a-e). They 
are carried out in gauze weave, weft wrap openwork, twill
ing, embroidery, twine-plaiting and tapestry. 

Where reasonably large portions of a decorated cloth 
remain, as in the case of the interlocking finger-twill, the 
twine-plaited shirt, some weft-wraps and the embroidery, 
it may be seen that the main lines of a pat tern are oblique 
to the warp-weft lines. T h e interlocking twill illustrates 
this nicely (fig. 16), and also shows the oblique lines 
angling into each other in a fashion characteristic of 
Pueblo I I I and IV textile design in general. Indeed, the 

elements and the ways in which they are combined are 
typical of cotton fabrics from many sites in the prehistoric 
Southwest (Kent 1957: 627-639). 

Negative designing, as defined for the T o n t o embroid
eries (p. 133) , is also a common feature on textiles from 
other sites. It can be traced back to the 13th century black-
on-white pottery from the Kayenta area, and appears in 
16th century Awatovi murals representing kilt-like gar
ments (Smith 1952; Fig. 25) . A modified form of negative 
patterning is found on brocaded cloth (13th to 16th cen
turies) from Chihuahua, thus extending the range of this 
trait over a wide area in prehistoric times. It is a very 
common feature of historic Pueblo Indian embroidery de
sign (Mera 1943). 

THE USES OF C O T T O N CLOTH AT T O N T O 

T h e principal use made of the cotton fabrics at Ton to , 
as at other prehistoric Pueblo sites, was for clothing. From 

FIGURE 15—Design elements 

a—Embroidery #9 /441 . b—Weft-wrap #9/645 . c—Embroidery 
#9/713. d—Weft-wrap and gauze #9 /591 . e—Common pattern of 
stepped triangles. 
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FIGURE 16—Design on twill breechclout 

Design on interlocking twill breechclout #9 /483 . Colors are: 
white, unshaded; blue, light shading; brown, dark shading. 

what we know of Pueblo dress in general and what has 
been found in Ton to Ruin in particular (Steen 1951: 
20), we may safely assume that the people dressed in 
somewhat the following manner: 

Women and girls 
Yucca fiber sandals. 
Heavy apron-like article of yucca cords for women or 
fringed cotton skirt for girls. 
Dress—a cotton blanket wrapped about the body. If 
worn as by contemporary Hopi women, this would 
have passed under the left arm and fastened on the 
right shoulder. It was probably used only in cold 
weather. 
Belt — a narrow band worn about the waist to hold 
the "dress" in place. 
Shoulder blanket — a plain weave or rag-weft blanket 
worn about the shoulders like a shawl, in cold 
weather. 

Men and boys 
Yucca fiber sandals. 
Stockings — possible, but no remnants identifiable as 
such in the collection. (See quotation from Steen next 
column.) 
Breechclout and narrow, ribbon-like band holding it 
in place. 
Kilt — a rectangular cotton cloth worn about the hips 
like a skirt, falling to the knees or slightly below. (See 
quotation from Steen next column.) 
Belt — a band passed about the waist to hold the kilt 
in place. 

Shirt — the single example of a shirt from Tonto is 
so elaborate as to suggest that such articles were made 
to be worn only on special occasions. (Kent 1957: 
603, fig. 111). 
Shoulder blanket — as for women. 
Hair ties and garters — narrow ribbon-like ties. 

The evidence for kilts and/or stockings is of an indirect 
nature. To quote Steen: 

" . . . Scattered through the ruin are about twenty-
five shallow depressions in the walls. In most of these 
the impression of cloth is noticeable. On experiment
ing it was found that most of these depressions are at 
about the same height from the floor (a little more 
than a foot) and that a man's knee fits into them 
perfectly . . . All these were made while the mud 
mortar on the wall was yet damp. 

"It may be presumed that some sort of stockings, 
similar to the modern Pueblo footless stockings, or a 
skirt or kilt was worn." (Steen 1941: 20). 
More than likely it was the custom to use different 

weaves for the various items named. For example, such 
large cloths as blankets and kilts were probably of plain 
weave. Coarse blankets were also made of rag-weft. Me
chanical twills would have been just as satisfactory for 
large articles, but whether or not they were used in the 
manufacture of blankets here, as among the Anasazi, is 
not indicated by the finds. If we may be permitted an 
inference from current Pueblo fashions, we may think of 
the plaid cloth as having been a man's or boy's shoulder 
blanket. 

Breechclouts were ordinarily of plain weave, shaped 
and joined on the loom. Sometimes the fronts were deco
rated by geometric patterns in interlocking twill. The 
belt fastened the breechclout ends at the waist, and was a 
long, very narrow strip of warp-face plain weave. 

Belts worn by men and women for holding the kilt or 
dress in place may have been in warp-float pattern weave 
as among contemporary Pueblo Indians, narrow flat braids 
such as were probably used for this purpose by the Pueblo 
III Anasazi, or gauze weave. Narrower ties and garters 
could have been fashioned by any of several techniques 
— flat braiding, slit tapestry, counterpaired warp-twine or 
braiding around a core. 

Embroidery was probably applied to border areas of 
kilts and blankets. Weft-wrap and gauze weave have been 
found at other sites in the form of small rectangular 
cloths, and as a child's poncho. Weft-wrap may well have 
been used as a decorative device on plain weave blankets. 
No use is suggested for the fragile eccentric plain weave. 
The only technique definitely associated with the shirt is 
twine-plaiting. 

Cotton fiber at Tonto served other purposes than for 
clothing alone. There are the small twilled sacks, probably 
containers for sacred objects. A large plain weave bag 
could have held seeds, cakes of paint, or anything else of 
suitable size. The complete rag-weft pad may have been a 
sandal insole. And, finally, there is the bit of slit tapestry 
carrying band, found at Tonto but not herein analyzed 
in detail (p. 128). 
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DISCUSSION 

A number of generalizations can be made on the basis 
of weave types represented at Ton to . These deal primarily 
with relationships of weaving at that village to the same 
art in other villages of the prehistoric Southwest. 

It must be emphasized that the following conclusions 
are often of a tenuous nature. In the discussion certain 
factors are taken for granted, since it is felt that their 
validity has been established by other studies. These 
factors are: 

1. T h a t loom-weaving with cotton developed first in 
the New World in northern Peru, and that the idea and 
basic techniques spread nor th in the course of time 
through Central America and Mexico to the Southwest 
(Wissler 1922: 43, 47. See also the works of O'Neale, 1937, 
1942, and O'Neale and Kroeber, 1930, describing a well-
developed Peruvian textile industry pre-dating that in the 
Southwest by hundreds of years. Cotton geneticists, ac
cording to Dr. Carl O. Sauer, personal communications, 
name northern Peru as the source of all American do
mestic cotton p lants ) . 

2. T h a t because of this it is logical to compare our ma
terial with fabrics from Mexico and Peru. 

3. T h a t weave techniques from Mexico reached south
ern Arizona and possibly southwestern New Mexico first, 
and were relayed thence to the Anasazi (Haury 1945c: 
63-65). 

4. T h a t these influences did not arrive all at one time, 
but rather as several successive waves (Haury 1945c: 
63-65) . 

5. T h a t current Pueblo weaving practices, not dem
onstrably of European origin, may legitimately be con
sidered survivals of a prehistoric art, and may be used in 
drawing comparisons. 

Certain features of the prehistoric cotton industry seem 
to be the same over the entire Southwest. These probably 
represent practices established when cotton and the loom 
were first introduced into the area. T h e thread used in 
weaving is almost always single-ply, Z-spun. Sewing thread 
is sometimes thick single-ply and sometimes two-ply. Seam
ing, darning, and sewing techniques are everywhere the 
same, and almost always poorly and carelessly executed. 
Selvages were constructed in the same manner, al though 
there are differences as to type of thread preferred for that 
purpose. Two-ply thread is found in a high percentage of 
northern warp and weft selvages, while three- and four-ply 
threads are more common in the T o n t o collection. 

Plain weave was the basic technique for large uti l i tarian 
articles such as blankets and possibly kilts. T h e actual 
number of plain weave fragments from Ton to , as from 
other sites, is far greater than the number of more decora
tive pieces. The re is nothing to distinguish this weave at 
T o n t o from that found elsewhere. 

Of techniques other than plain weave, at least four in 
the T o n t o series are rooted far back in the early horizons 
of Southwestern weaving. T w o of these, braiding and slit 
tapestry, can be shown to be pre-loom and pre-cotton 
techniques practiced by the Basketmaker II and III peo

ples. Examples of the two others, plaid and twilling, are 
found in sites dating between A.D. 700 and 1100. 

T h e plaid-patterned plain weaves from T o n t o are com
parable to some fragments from the Verde Salt Mine, 
probably of contemporary date (ASM 4031; all the 
textiles referred to in this discussion are fully described 
in Kent 1957) . A twill weave fragment from Los Guan-
acos, a Sedentary Period (900-1100) site in the Salt River 
Valley, contains the only other example of true plaid 
patterns so far found (Haury 1945b: 179). Cloth bear
ing simple check patterns should be considered in a 
related category, however, since the principle of combining 
colored warp and weft stripes is the same. A bit of checked 
cloth comes from Pueblo 1 (700-900) site in the Middle 
Tsegi. The re is a less well defined red and white checked 
blanket from Ventana Cave, and a piece doubtfully listed 
as check from Canyon Creek (PM A5058, Middle Tsegi; 
ASM-VC Burial # 2 2 , Ventana Cave, Haury 1934: 91, 
Canyon Creek) . 

T h e evidence is thus rather confused. Apparently the 
idea of combining warp and weft stripes into a pat tern 
was known in Arizona's earliest textile horizons. However, 
the lack of check or plaid weaves in our extensive Pueblo 
III Anasazi collections leads us to conclude that these 
fabrics were not popular in the nor th at that time. T h e 
Los Guanacos plaid gives rise to the suggestion that vary
ing the width of color stripes to make a true plaid ra ther 
than a simple check may have been a Hohokam accom
plishment, which became popular among the Salado and 
Verde Valley people only in late Pueblo I I I and early 
Pueblo IV as a result of southern contacts. Weaving of 
true plaids may have started in the Hopi country in 
Pueblo IV as one of several new techniques coming in 
from the south at that time. Currently, plaid patterns are 
traditional there for men's and boy's blankets. T h e broad, 
bold stripes used today mark a change in design styles 
from prehistoric times. 

Twill weaves form a strong link between the textile 
industries of T o n t o and the nor thern villages. T h e 
tubular twilled sacks described on page 130 are almost 
identical to three such articles from Sunflower Cave 
near Kayenta, a Pueblo I I I site (PM A1848, A1849, 
A1850). Examples of irregular twill with interlocking 
wefts comes from Whi te House, Mummy Cave, Wupatk i , 
Hidden House, and probably Mesa Verde (AMNH 29.1/ 
7895A, C, D, and 29.1/7896, White House; A M N H 29.1/ 
1457, Mummy Cave; MNA 77/NA405.M233, Wupatk i ; 
ASM 20492, Hidden House; Nordenskiold, 1893, pi. L, 
Mesa Verde). All these sites date within Pueblo I I I times 
and are Anasazi or have affiliations with Anasazi culture. 
T w o scraps of herr ingbone twill of exceptionally fine-spun 
thread, though not included in this lot of fabrics, have 
been found at T o n t o (NPS-T X38) . These furthern em
phasize importance of twill-weave at that village, and re
semble mechanical twills found in nearly every Anasazi 
site from which cotton comes. 

While our earliest example of prehistoric twill, dating 
between A.D. 900 and 1100, comes from Los Guanacos in 
southern Arizona, by Pueblo I I I this technique in a wide 
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variety of manifestations had become extremely popular 
among the Anasa/i. T h e number of twill fragments in 
northern collections is second only to plain weaves. Cer
tain Pueblo III weft-striped twills so closely resemble 
Basketmaker 111 twined-woven bags, that one cannot help 
but feel the Basketmaker traditions were carried over into 
loom-woven twills without a break. Wide distribution of 
twill weave in the north may be taken as another sign of 
its antiquity there. Certainly there is little doubt that the 
Salado people shared knowledge of twill weaving with the 
Anasazi before the former started south from the Little 
Colorado region. 

Braiding is universally a pre-loom technique. In the 
Southwest the best-known pre-cotton examples are the 
beautifully preserved dog hair sashes from Obelisk Cave 
in northeastern Arizona (Amsden 1949: 3) . These are flat 
over-two-under-two braided bands with long fringes of 
square braiding at both ends. T h e Pueblo I I I Anasazi flat 
white cotton braids plaited from two-ply threads resemble 
them. 

Typical T o n t o braids are somewhat different, being 
plaited with single-ply threads in an over-three-under-
three rhythm. An over-three-under-three braid from Mon
tezuma Castle is similar to these (NPS-MC 20). Th i s 
rhythm may be the result of southern contacts, but since 
we have no Hohokam braids this cannot be proven. Square 
braiding is the same here as elsewhere. I have seen only 
one other example of braiding around a core, a tump 
line from Canyon de Chelly (AMNH 29.1/7994). Similar 
to the T o n t o piece in principle, the technical details of 
the line are quite different. 

T h e single fragment of slit tapestry weave sent to me 
for analysis is comparable to an all-cotton tie from Monte
zuma Castle National Monument (AMNH 14/224). The re 
is, however, another bit of slit tapestry from T o n t o — the 
end loop and a small portion of adjoining band of a 
tump line (NPS-TX3) . T h e foundation cords of the loop, 
which are separated to become the warps of the band, are 
coarse bast fiber, probably yucca. White , brick red and 
brown cotton threads are used as weftage. T h e piece re
sembles carrying bands from the Pueblo III villages of 
Aztec, White House, Keet Seel, Pueblo Bonito, and Wupa-
tki, and the somewhat later site of Kinnikinnick in central 
Arizona (AMNH 29.0/9975, Aztec, A M N H 29.1/7993, 
White House; MNAG95/NA2519.466 and 695/NA2519.714, 
Keet Seel; Pepper 1920: 108, Pueblo Bonito; MNA 77/ 
NA405.M234, Wupatk i ; MNA 1032/NA 1629.117, Kinni
kinnick) . A slit tapestry band of cotton and animal hair 
from Cave 1, Middle Branch of the Tsegi, a Pueblo I site, 
shows knowledge of the technique in that early horizon 
(PM A5058). A cradle band of cotton from Nitsie Canyon 

may also date to that period (ASM 2775, Nitsie Canyon) . 
Other plain weave slit tapestries, not considered to be 
carrying bands, come from the Pueblo I I I sites of Gourd 
Cave and Hidden House, and the Pueblo IV village of 
Palatki in the Upper Verde drainage (ASM 3446, Gourd 
Cave; ASM 20491 and 20493, Hidden House; .USNM 
156276, Palatki) . T h e technique, then, is widely dis

tributed in northern and central Arizona, southeastern 
Utah and northwestern New Mexico. 

As a matter of fact there is ample evidence that the 
weave was used by the Basketmaker III peoples in making 
women's aprons and tump lines of bast fiber. T h e method 
of fashioning narrow plain weave slit tapestry bands ap
pears to have remained the same through the centuries. It 
was a simple process, requiring no loom or heddles. A 
single thread was wound continuously between two sup
ports — perhaps two upright sticks. T h e ends of the skein 
thus formed were bound into loops or eyeholes, while 
threads in the body of the skein were separated and used 
as warps. Wefts were woven in with the fingers. 

While the technique may have been adapted to the 
loom after that device became known, I have seen no 
plain weave slit tapestries which could have been woven 
more easily on a loom with heddles than on a simple 
frame, except for a quiver and kilt from Hidden House 
in the Upper Verde drainage (ASM 20491 and 20493). 
T h e evidence presently at hand suggests that among 
the Anasazi (and probably the Salado) plain weave slit 
tapestry continued through Pueblo III as a non-loom 
technique used according to an ancient tradition for 
tump lines, cradle bands and the skirt bands of women's 
aprons. T h e wide tapestries at Hidden House, and the 
narrow, fragile cotton-warp ribbons at Montezuma Castle 
and T o n t o may be an indication that by Pueblo IV times 
in central (and southern?) Arizona the technique had be
come incorporated more fully in the loom-and-cotton 
complex and was employed for a greater diversity of 
articles. However, we have no examples of slit tapestry 
weave in cotton from Hohokam sites [There is a small 
bit of slit tapestry in bast fiber thread from Ventana Cave 
(ASM-VC Upper 'Tes t # 1 ) .] 

Loom-woven breechclouts, together with twills and 
slit tapestries, inject an Anasazi "feel" into the T o n t o 
textile collection. There is no indication of when these 
articles became popular, but they were apparently stand
ard dress in northern and central Arizona by Pueblo III . 
Specimens positively identified as breechclouts come from 
the Pueblo III sites of Batwoman House, Floating House 
in the Lower Chinle, Gourd Cave, White House, Wupa
tki, Hidden House and Walnut Canyon (UU1219, Bat-
woman House; PM 33-63-10/2006, Floating House; CSHS 
01461, Mesa Verde; ASM 2983, G o u r d ' C a v e ; A M N H 
29.1/7709, 29.1/7710, 29.1/7935 and BM 03.250-6, White 
House; MNA 77/NA405.M227, Wupatk i ; ASM 20498, Hid
den House; MNA 561/739.2, Walnu t Canyon). Cummings 
reports that these articles of clothing were found on sev
eral Pueblo III male burials in the San Juan drainage 
(Cummings 1915). In addition, there are three breech
clouts from the "Upper Verde Valley," which may be 
early Pueblo IV in date ( A M N H 14/226; ASM V-l and 
16231). T h e trick of folding and joining breechclouts 
on the loom has been observed only on examples from 
Ton to , Wupatki , and Walnu t Canyon. Those from more 
specifically Anasazi sites do not show this feature. 

We cannot say whether or not woven breechcouts 
were worn by Hohokam men. We have no examples from 
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the south, but this is perhaps not significant, as condi
tions are not favorable for the preservation of cloth frag
ments, let alone whole pieces. T h e only man's breech-
clout that I know of from the area was found on a male 
mummy, probably interred about A.D. 1200, in Ventana 
Cave (Haury, et. al 1950: 429) . Th i s is composed of sev
eral strips of cotton cloth tucked before and behind under 
a belt made of a section of netting. T h e clout was prob
ably salvaged from a worn blanket. This is quite unlike 
the articles under discussion, in that it is not a single 
piece of material intentionally woven in the form of a 
breechclout. Whether the Ventana breechclout represents 
a type universally worn by the Hohokam is open to 
question. 

Evidence for weft-wrap suggests this weave was intro
duced into the Southwest more recently than plaid and 
twill. T h e earliest known example comes from a Sacaton 
Phase house at Snaketown, dating between A.D. 900 and 
1100 (Gladwin, et. al. 1937: 16]1-162). Openwork is rare 
in northern collections and conspicuously lacking in sites 
far to the north, northeast or east, ft appears to have 
spread from the Hohokam up the Verde to Wupatki and 
thence to Nitsie Canyon, White House, Keet Seel, and 
possibly a lew other Pueblo HI villages in the Kayenta 
area (MNA 621/405M.25, Wupatk i ; ASM 2151, Nitsie 
Canyon; A M N H 29.1/7540, 29.1/7990A and 29.1/7990B, 
White House; MNA 695/NA2519.153a, b, Keet Seel). 
Limited distribution of weft-wrap among the Anasazi 
suggests the weave did not reach nor thern Arizona unti l 
late, perhaps just about the time the Four Corners area 
was being deserted. At any rate, openwork never became 
a part of the typical Pueblo III Anasazi cotton complex. 
Certain drawings in the Awatovi murals strongly suggest 
weft-wrap, and the weave may have been practiced in the 
Hopi towns by Pueblo IV (Smith 1952; fig. 24 d, g). 

Weft-wrap was familiar to the people of southwestern 
New Mexico by A.D. 1200 and perhaps earlier. Examples 
come from Bear Creek Cave on the Blue River, Mule 
Creek Cave on the San Francisco River, and Doolittle 
Cave on the Mimbres (USNM 232153, 232153a and 
246123a, b, c, Bear Creek Cave; PM 34-12-10/2738, Mule 
Creek Cave; PM 95483, Doolittle Cave). It was the decora
tive technique par excellence in southern and central Ari
zona by late Pueblo III and early Pueblo IV. It is as 
prominent in collections from these horizons as are twill 
weaves in northern Pueblo III collections. Almost no site 
in the Gila and Salt drainages which has yielded textile 
remains has been without weft-wrap. Besides T o n t o and 
the Mogollon-Mimbres sites named at the beginning of 
this paragraph, the technique is reported from: Cotton
wood, the Salt Mine and Montezuma Castle in the Upper 
Verde Valley; Snaketown, Casa Grande, Ventana Cave, 
Canyon Creek and "Graham County" (ASM 26236, Cotton
wood; ASM no number, Salt Mine; NPS-MC 34, 35, 36, 
and 37, Montezuma Castle; Gladwin, et. al. 1937: 161-162, 
Snaketown; Hough 1914: 78-79, Casa Grande; ASM-VC 
Burials # 9 , # 2 2 , and # 3 4 , Ventana Cave; Haury 1934: 
93, Canyon Creek; USNM 363987-8, "Graham County" ) . 

Gauze weave occurs with weft-wrap on fragments from 

Montezuma Castle, Verde Salt Mine, Ton to , Bear Creek 
Cave, Ventana Cave, and a piece probably from northern 
Arizona (ASM 23295, Kayenta area?) . There is also a 
gauze weave cloth from a cave near Solomonsville (Hough 
1914: 80). T h e distribution of this technique is more 
limited than weft-wrap, but so generally associated with 
the latter that we are probably safe in thinking of these 
weaves as reaching the Southwest together from the same 
source. The i r presence marks a southern influence on 
weaving at Ton to . 

T h e southern affinities of gauze weave outside the 
Southwest are readily established. It was an important 
technique in early horizons in prehistoric Peru, and is 
(and probably was) widespread in native Mexico and 
Guatemala (O'Neale 1942: 157; O'Neale 1945: 74) . Weft-
wrap has never been reported from other sites in the New 
World. Its nearest equivalent is found on some fragments 
from the Sacred Cenote in Chichen Itza, which, while 
similar, are not identical in manufacture (Haury 1934: 
98). 

T h e other techniques found at T o n t o — double running-
stitch and wrap-stitch embroidery, warp-face plain weave, 
warp-float pat tern weave, eccentric plain weave, rag-weft, 
counterpaired warp-twine and twine-plaiting — are miss
ing from Pueblo III Anasazi collections. Three of these 
weaves have not so far been reported from any other 
Southwestern sites. They include eccentric plain weave, 
warp-float pattern weave and counterpaired warp-twine. 
T h e first has no parallel in prehistoric or modern New 
World textiles. Counterpaired warp-twine is reported 
from central Peru, but I have no information concerning 
its presence in the intervening areas (O'Neale 1937: 196-
198). 

Warp-float pattern weave has a more provocative his
tory, and its presence at T o n t o is most interesting. Decora
tive belts in this technique are currently produced in 
quanti ty by Pueblo, Navajo, and other native weavers 
from Arizona south through western Mexico, Central 
America and Peru to Chile. In Peru such belting is found 
in all horizons from A.D. 1 to the present (O'Neale 1942: 
156-157). In view of the wide distribution of this weave, 
its importance in the contemporary Southwest, and its 
early appearance in Peru, it was expected that many ex
amples would be found as the prehistoric Southwestern 
collections were studied. T h e T o n t o specimens are, how
ever, the only ones I have seen. 

T h e narrow warp-face ribbons found also at T o n t o are 
simply the undecorated counterparts of warp-float belting. 
Designs are easily created on such cloths by allowing cer
tain warps to float for set distances. These ties, a l though 
rare, are more widely distributed than the patterned 
bands. Examples come from Wupatk i , Walnu t Canyon, 
the Upper Verde Valley, Montezuma Castle, Hidden 
House, and Ventana Cave — in addit ion, of course, to 
T o n t o (MNA 693/405S4.91, Wupa tk i ; MNA 561/739.2, 
Walnut Canyon; A M N H 14/216 and 13389, Upper Verde 
Valley; ASM 20485, 20491, 20498, and 20499, Hidden 
House; ASM-A 4752, Ventana Cave; NPS-MC 7, Monte
zuma Castle). The re are none from Pueblo I I I Anasazi 
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sites. A band from Gourd Cave, Nitsie Canyon, while 
technically a warp-face, is quite different in nature from 
those under discussion (ASM 3018, Gourd Cave). Warp-
face fiber bands come from Basketmaker if and ffl sites 
in the Keyenta area, southwestern Colorado and the 
Mimbres region (Guernsey and Kidder 1921: 75 and pi. 
27 f, Kayenta area; UM 29.43.105, 107 and 108, south
western Colorado; Cosgrove 1947: 73, Mimbres region). 
However, I believe such narrow fiber bands, having been 
constructed by winding the warps between two supports 
and weaving in the weft without aid of heddles, should 
not be considered in our discussion of loom weaves. 

Warp-face and warp-float belting are generally asso-
cated with the waist loom except among the Hopi who 
have recently abandoned this device and taken to weav
ing belts and ties on their upright looms, and among the 
Ta rahumara and Maricopa (and possibly formerly the 
Pima, Papago and Opata) who use a horizontal loom. T h e 
waist loom may not have reached southern Arizona unti l 
A.D. 1100 along with bead spindle whorls, which occur 
in Hohokam sites after that date (Haury 1945b: 119). 
These two tools are generally associated with one another 
in New World cotton centers. Warp-face belting, a typical 
waist loom process, may have accompanied them, spread
ing to the limits of Hohokam influence. Somewhat later, 
perhaps around 1300, warp-float belting came into vogue, 
reaching the Hopi country, Zuni and the Rio Grande 
pueblos in Pueblo IV. The re is evidence of such belting 
on a figure in the Awatovi murals (Smith 1952: fig. 50 c). 
Zingg speaks of a sudden flowering of belt weaving all over 
northern Mexico in Pueblo V (Bennet and Zingg 1935: 
95-96). T h e authors ' reasons for assigning the interest in 
belt weaving to early post-Spanish times are not clearly 
stated. This was apparently matched by a similar phe
nomenon in the Southwest. T h e present-day popularity 
of warp-float belting is probably due in large measure to 
the fact that the weave is a simple one and the products 
readily salable to tourists. 

Fragments of cloth "decorated" with lines of runn ing 
stitches or twined stitches have been found in some Pueblo 
flf Anasazi sites (Grand Gulch, Poncho House, White 
House, Nitsie Canyon, Gould Gave, and Keet Seel; see 
Kent 1957: 512-514; 697-698; fig. 32 D-G, 33 and 34). 
These may represent the first crude at tempts at embroidery 
developed from darning, which employed identical stitch-
ery. T h e only well-developed prehistoric embroideries with 
complex designs are, however, those from T o n t o and a 
fragment from Walnu t Canyon (MNA 696/NA746.1). 
T h e latter has been assigned by Dr. H. S. Colton, of the 
Museum of Nor thern Arizona, to the 12th century Elden 
Focus, which contains traits indicating strong southern 
influences. Our examples thus come from sites about 200 
years apart in time. Amsden reports embroidery in the 
Southwest Museum collections from sites in the Upper 
Gila drainage, but I have not seen these pieces or a 
description of them (Amsden 1949: footnote # 8 , p. 117) . 

Dr. Mera has reviewed the question of the history of 
embroidery in the Southwest, and my discussion draws 
heavily from his work (Mera 1943: 1-7). T h e scarcity of 

prehistoric textile evidence indicates that embroidery was 
not practiced widely in Pueblo III , or even by early Pueblo 
IV. However, the 16th century Awatovi murals contain 
paintings strongly suggesting embroidered cloth (Smith 
1952: fig. 25). Spanish accounts of the Rio Grande 
Pueblos in 1581 and 1583 describe what were probably 
embroidered garments (Winship 1896: 517, footnote). Dr. 
Mera points out that there is some doubt on this point, 
as the use of the word "bordado" in the Spanish manu
script may designate decorative techniques other than 
embroidery. However, the evidence at hand gives us rea
son to believe that embroidery was a popular technique 
in the Pueblo villages by late pre-Spanish times. 

Embroidered material from caves in Chihuahua has led 
to the suggestion of northern Mexico as the source of this 
art in the pre-historic Southwest (Mera 1943: 22-25, pis. 
I and I I ) . T h e Chihuahua pieces consist of plain weave 
bast fiber cloth with designs in brocade or simple running-
stitch embroidery. T h e decorative thread is cotton, gen
erally dyed blue or brown. These cloths are thought to 
date between the 13th and 16th centuries. Neither the 
double running-stitch or the wrap-stitch used at T o n t o 
and Walnut (and, incidentally, in Peru) appear on these 
Mexican embroideries (O'Neale 1937: 215). T h e sim
ilarities to Pueblo material lie, rather, in certain aspects 
of the design. 

T h e Walnu t Canyon fragment pre-dates the proposed 
period of the Chihuahua embroideries by 100 years. I 
suspect that if we had more complete collections from the 
12th century Hohokam we would find pieces to match it. 
It is likely that, having been produced on a small scale 
among the Hohokam in the 12th century, embroidery was 
taken up by the Salado around 1300, and finally spread to 
northern Arizona and New Mexico in Pueblo IV. It is even 
possible that the inspiration for embroidery spread to 
Chihuahua from southern Arizona at the same time. 

Twine-plait ing is insufficiently documented to allow for 
any interpretat ion as to origin or history in the Southwest. 
It would appear to be a pre-loom method, similar to braid
ing, but there are no examples in Basketmaker collections, 
so far as I know. It is not present in Pueblo III Anasazi 
collections. Aside from the T o n t o fragment and shirt, a 
small piece of twine-plaiting, probably early Pueblo III 
in date, was found in Mule Creek Cave in southwestern 
New Mexico (PM 97396) . T h e technique was used 
in prehistoric Peru for manufacturing cotton fabrics 
(O'Neale 1942: 161). 

All rag-wefts so far reported come from villages south 
of the Mogollon Rim, except for one piece in the United 
States National Museum collections doubtfully assigned to 
the Mesa Verde, and another of unkown provenience in 
the Arizona State Museum (USNM 254860; ASM 9329). 
Fragments are plentiful at T o n t o National Monument , 
Montezuma Castle, Honanki and Palatki, and Canyon 
Creek, sites of late Pueblo I I I and IV horizons (NPS-MC 
4, 11, 17, 53, and 54, Montezuma Castle; Fewkes 1896: 
272, Honanki ; USNM 156272 and 156275, Palatki; Haury 
1934: 101-102, Canyon Creek) . Fewkes speaks of the 
abundance of "agave fiber" and cotton textiles at Casa 

144 



Grande, which I would interpret as a reference to rag-
weft cloth (Fewkes 1912: 147). 

Rag-wefts of known provenience are strikingly limited 
in distribution to southern and central Arizona. Perhaps 
they should be thought of in the same category as culinary 
pottery wares — util i tarian material never valuable as a 
trade item because of their coarseness. T h e use of bast 
fiber in loom weaving was apparently more prevalent in 
the south than among the Anasazi. Haury found apocy-
num and cotton used in about equal amounts at Canyon 
Creek (Haury 1934: 87) , and Hough's finds in Bear 
Creek Cave on the Blue River include much bast fiber 
material (Hough 1914) . This is another reason for con
sidering rag-weft, which often employs bast thread, as a 
southern invention. 

CONCLUSIONS 
T h e T o n t o weavers practiced several techniques com

monly found also among the Pueblo III Anasazi. These 
are probably methods which the Salado knew well before 
they moved into the T o n t o Basin from the Little Colo
rado River region in 1100. Included are: weft-face plain 
weave, twined- and running-stitch darning, plain weave 
slit tapestry, twill, braiding, and the idea of combining 
colored warp and weft stripes to make patterned cloth, and 
probably loom-woven breechclouts. Certain of these weaves 
at T o n t o present differences from typical Anasazi Pueblo 
III work. It is probable that Salado weaving had its dis
tinctive characteristics when the group lived north of the 
Mogollon Rim, as did other aspects of their material 
culture. The re is some doubt as to which of the non-
Anasazi features in T o n t o weaving represent survivals 
of early Salado characteristics and which are due to new 
Hohokam influences. 

Variations from the Anasazi in regard to these old tech
niques can be listed briefly as follows: 

Braiding: the rhythm is usually over-three-under-three, 
and the thread often single-ply. Among the Anasazi 
thread is two-ply and rhythm over-two-under-two. 

Warp-weft color combinations: the width of the color 
stripes is varied so that true plaid patterns are 
woven. T h e only warp-weft striped cloth from 
Anasazi territory is a simple check. 

Plain weave slit tapestry: the weaving of narrow cotton-
warp ties in addition to bast-warp carrying bands 
such as are typical for the Anasazi. 

Twills: there are no weft-striped mechanical twills such 
as are commonly found in the Four Corners area. 

Breechclouts: loom-joined breechclouts, such as are 
found here, are not characteristic of the Anasazi. 

T h e finding of features similar to these in material from 
the Sinagua may indicate a common influence on the 
Sinagua and Salado from the Hohokam. 

Weft-wrap and gauze have a less extended known his
tory in the Southwest. These weaves date to between 900 
and 1100 among the Hohokam, and are found in Mogol
lon sites of southwestern New Mexico at least as early as 
1200. In employing openwork weaves the Salado were 
taking part in a fad which swept southern and central 

Arizona in Pueblo III and early IV, and had reached as 
far as the Kayenta area and Nitsie Canyon in the nor th 
by 1300. 

Embroidery is poorly documented in the Southwest. Its 
presence at 14th century T o n t o foreshadows a flowering 
of the art shortly thereafter in northwestern Chihuahua, 
the Hopi country and probably Zuni and the Rio Grande. 

T o n t o supplies us with our only example of warp-
patterned weave, a technique which probably became 
popular in northern Mexico and the Southwest in late 
prehistoric or early historic times and retains an impor
tant position among native American loom-weavers today. 

In weaving rag-weft cloth the Tontoans followed a cus
tom prevalent in central and southern Arizona bu t prob
ably not employed by the Anasazi. 

Eccentric plain weave and counterpaired warp-twine 
are unique in the Southwest to Ton to . T h e latter was 
practiced in Peru, which points to a southern origin. 
Twine-plait ing, another Peruvian technique, has been 
found only at T o n t o and Mule Creek Cave in south
western New Mexico. 

With regard to dye colors, a deep blue and a dark 
blue-green or blue-black found at T o n t o have not been 
recorded from other sites. These should be subjected to 
chemical analysis to determine if indigo is present. If so, 
this would prove another link between T o n t o and pre-
Columbian Chihuahua. 

A study of the T o n t o collection shows that weaving in 
southern and central Arizona in late Pueblo III and IV 
contained many features not typical of Pueblo I I I Anasazi 
work. Some of these may represent ideas brought to T o n t o 
from the Salado homeland along the Little Colorado. 
Most, however, probably reflect influences from northern 
Mexico which reached the Southwest either via the Hoho
kam or the Mogollon of southwestern New Mexico. These 
innovations were too late to affect weaving in northern 
Arizona between 1100 and 1300, the period from which 
our major Anasazi collections date. 

APPENDIX 

A Catalog of the Tonto Textiles 

An explanation of the catalog: 
All measurements are in centimeters. 
Thread counts give the number of warps or wefts per 

centimeter. 
A dimension does not represent the original size of the 

piece unless the annotat ion "comp." (complete) 
appears with the figure given. 

Dimensions of some small pieces are not given, these 
pieces being listed simply as fragments. 

Th read counts are not given for very small or badly 
worn fragments. 

A piece is undyed unless otherwise noted. Color of 
stained fragments is not given, as they are con
sidered undyed. Numbers listed with dye colors 
refer to plates in the Maerz and Paul Dictionary of 
Color. 

Methods of forming selvages are illustrated in figure 
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13. Each method is numbered. In this catalog selv
ages are identified according to these numbers. The 
type of thread used is also noted. Thus, " # 6 , 3-ply" 
means the selvage is type i£6 on figure 13, and that 

it is constructed of three-ply threads. 
There are 17 tables, one for each of the 16 major tech

niques and one for recognizable articles. Pieces are 
listed in numerical order upon these charts. 

TABLE I. PLAIN WEAVE, SINGLE-PLY Z-SPUN WARPS AND WEFTS 

Cat. 
No. 

R16-1 

R16-2 

R16-3 

R16-4 

R16-5 

R16-6 

R16-7 
R16-8 

R16-9 

R16-10 

R16-11 

RD-A 

9 /X 

9/26 

9/27 

9/29 

9/30 

9/31 

9/32 

9/35 

9/58 

9/59 

9/67 

9/72 

9/74 

9/75 

9/76 

Dime 

Warp 
Stretch 

Fraj 

Fra 

11 

21.5 

17.3 

Fra 

22. 

15.7 

Fra 

Fra 

isions 

Weft 
Stretch 

;ment 

" 
" 

" 

gment 

13 

14 

13.7 

gment 

12 

6.7 

gment 

»» 

gment 

" 
" 
>, 

Thread 
Warps 

10 

10 

9 

13 

11 

8 

11 

13 

9 

7 

8 

8 

10 

10 

11 

Count 
Wefts 

10 

10 

9 

16 

7 

9-10 

9 

13 

8 

9 

9-10 

8 

8 

9 

8 

Color 

R e d 5 . F l l 
(paint?) 

Red 3.A9 
(paint?) 

Brown 
15.A6 

Brown 
15.A6 

Red 5.C10 

Brown 
13.A8 

Selv 
Warp 

# 4 
3-ply 

# 1 
3-ply 

# 1 
4-ply 

# 2 
Overcast 

# 1 
5-piy 

ages 
Weft 

# 1 
3-ply 

# 6 
4-ply 

# 1 
4-ply 

# 1 
3-ply 

# 6 
3-ply 

# 2 
1 3-ply 

& 1 4-ply 

# 5 
4-ply 

Description and Remarks 

Evidence of patch sewed to cloth. 

Red marks on one surface may indi
cate cloth was painted. 

Irregular brown stain. 

Irregular brown stain; tight, even 
weave-

Weft edge rolled under ca. .3 cm. 
and overcast with single-ply thread, 
stitches ca. .6 cm. apart. 

Coarse weave. 

Selvage threads meet at corner. Extra 
string added to form rudimentary 
tassel. 

Unevenly stained. 

Loose weave; weathered gray. 

Running stitches used as darning, 
parallel both warps and wefts. Soft, 
thick single-ply thread is used. 

Selvage overcast with 2-ply loosely-
twisted string. May have bound cloth 
to loom bar, or may be remains of 
a fringe-

Two pieces cloth knotted together. 

Long narrow strip, knotted in sev
eral places. Stained. 

Stained. 

Narrow strip, stained or scorched to 
orange color. 
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TABLE I. PLAIN WEAVE, SINGLE-PLY Z-SPUN WARPS AND WEFTS (Cont.) 

Cat. 
No. 

9/77 

9/78 

9/79 

9/80 

9/82 

9/83 

9/84 

9/97 

9/100 

9/101 

9/102 

9/103 

9/104 

9/105 

9/106 

9/107 

9/108 

9/109 

9/110 

9/111 

9/112 

9/114 

Dimt 

Warp 
Stretch 

24 

9.5 

Fra 

19.5 

Fr; 

9/115 

9/117 

9/118 

9/119 
9/120 

Frt 

9/121 

9/127 

9/128 

9/149 

9/150 

9/151 

9/152 

9/153 

9/154 

9/158 

9/159 

14.5 

Frt 

8 

37 

Fragm 

insions 

Weft 
Stretch 

" 
" 

" 

" 
10.2 

15 

gment 

3.2 

igment 

" 
" 
" 

" 

" 
" 
" 
" 

Threac 
Warps 

7 

8 

9 

9 

15 

7 

6 

9 

11 

7 

13 

10 

10 

8 

11 

Count 
Wefts 

9 

10 

10 

7-8 

10 

8 

6 

9 

11 

7 

12 

9 

8 

9 

11 

Color 

Brown 
15.A9 

Warps-Black 
15.C8 

Wefts-Yellowish-
brown - 11.C5 

Selvages 
Warp 

# 2 
3-ply 

Weft Description and Remarks 

Uneven coloring. 

Stained. 

Stained. 

Stained. 

Stained yellow in one spot. 

Fine, even weave. Knotted near one 
end. One weft edge overcast, scarcely 
rolled at all. 

Stained. 

Ends scorched or stained. 

Narrow strip. 

Tear parallels warp. Torn edge rolled 
and overcast with 2-ply thread. 
Stitches .5 to .6 cm. apart. 

Rows of running stitches paralleling 
wefts form darn over worn end. 

Long, narrow strip. 

Narrow strip knotted at one end to 
9/582 and 9/414. 

Narrow strip knotted at one end. 

" 

'* 
igment 

# 1 
3-ply 

Coarse weave. Narrow strip. 

Stained brown on one side. 
Long, narrow strip. Wefts largely 
worn out. 

" 
" Red 3.A9 

" 
" 
" 

7 

gment 

8 

13.7 

ent 

" 

11 

9 

10 

11 

9 

11 

10-11 

10 

11 

9 

Yellow 
11.C5 

End scorched or stained. 

Narrow strip. Cream color tinged 
with pink. Probably not dye. 

Two small scraps joined at edges. 
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TABLE I. PLAIN WEAVE, SINGLE-PLY Z-SPUN WARPS AND WEFTS (Cont.) 

Cat. 
No. 

9/174 

9/184 

9/205 

9/216 

9/217 

9/219 

9/220 

9/222 

9/223 

9/228 

9/229 

9/230 

9/231 
9/250 

9/251 

9/264 

9/267 

9/268 

9/291 

9/292 

9/293 

9/294 

9/295 

9/296 

9/297 

9/928 

9/300 

9/301 

9/305? 

9/308 

9/316 

9/317 

Dime 

Warp 
Stretch 

19 

8.7 
Inc. 

Fra, 

16 

Fra, 

25 

Fra 

17 

Fra 

7 

52 

Fra 

9 

20 

nsions 

Weft 
Stretch 

17 

31.2 
Comp. 

gment 

" 
" 
" 
" 

16 

gment 

9 

gment 

27 

gment 

6.5 

12 

gment 

5.7 

9-5 

24.3 19 

Fra 

Fra 

gment 

" 
" 
" 

gment 

" 
" 
" 

Thread 
Warps 

11 

10. 

11 

1.3 

7 

11 

11 

10 

13 

11 

11 

12 

12 

18 

7 

9 

11 

11 

10 

8 

10 

13 

10 

9 

10 

10 

1 Count 
Wefts 

11 

9 

8 

11 

10 

11 

11 

9 

12 

10 

12 

9 

10 

11 

7 

8-9 

10-11 

11 

11 

9 

10 

9 

10 

8 

9 

11 

Color 

Brown 
13.H10 

Red 5.C10 

Red 5.C10 
(paint?) 

Selvages 
Warp 

# 1 
4-ply 

# 1 
3-ply 

# 2 
4-ply 

# 4 
4-ply 

# 8 
Finished 

edge 

# 1 
4-ply 

# 4 
4-ply 

Weft Description and Remarks 

Warp - selvage fragment. Two - ply 
string run through cloth about 1 cm. 
from edge. Running stitches. Bits of 
black two-ply string hooked through 
this. May be charred, not dyed. 

# 1 Cloth in form of bracelet. Top is 
3-ply warp selvage. Two side selvages 

joined. Sewing thread is two-ply 
brown string. Evidence of cotton 
thread fringe at top of selvage. 

Stained. 

Knotted near one corner. Untwined 
fiber (yucca?) wrapped around cloth 
near knot. 

Tightly twisted warp selvage, .2 cm. 
in diameter. 

Lines and dots of red paint on this 
cloth indicate that a design was prob
ably painted on it. 

# 5 Finely-woven. Extra threads hooked 
1-ply through corner of material and weft 

threads extend beyond edge of cloth. 
Probably these formed tassel. 

Wefts loosely spun and scarcely 
beaten down. Very loose and open 
weave. 

Stained. 

Knotted near warp selvage. 

Tear parallels weft. Edge rolled 
tightly and overcast with single-ply 
thread. 
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TABLE I. PLAIN WEAVE, SINGLE-PLY Z-SPUN WARPS AND WEFTS (Com.) 

Cat. 
No. 

9/332 

9/348 

9/349 

Dime 

Warp 
Stretch 

9/350 

9/351 

9/352 

9/354 

8/367 

9/377 

9/378 

55 

11 

Fra 

9/379 

9/380 

9/381 

9/382 

9/383 

9/387 

9/388 

9/389 

9/390 

9/392 

9/397 

9/398 

9/399 

9/400 

9/401 

9/403 

9/404 

9/405 

9/409 

9/410 

9/412 

9/413 

9/414 

9/415 

9/416 

9/417 

9/418 

9/419 

9/420 

9/423 

9/424 

36 

Fra 

40 

Fra 

5.5 

Fra 

11.5 

Fra 

13 

18 

Fra 

Fra 

nsions 

Weft 
Stretch 

" 
" 

Thread 

Warps 

11 

10 

Count 

Wefts 

12 

7 

Color 
Selv 

W a r p 

ages 

Weft 

# 2 
4-ply 

Description and Remarks 

" 

" 
16 

11 

gment 

" 

8 

16 

12 

14 

10 

7 

10 

11 

14 

10 

Red 4.B10 
(Dye?) 

# 1 
4-ply 

Narrow strip, knotted on self with 
square knot. 

Stained-

Occasionally a weft crosses two 
warps at a time. 

Very fine weave. 

" 
# 1 

4-ply 
Eight turns per cm. in each weft selv
age thread. 

" 
34 

gment 

" 
" 

29.6 

gment 

" 
5.5 

gment 

9.5 

gment 

10.5 

6 

gment 

" 
" 
" 
" 

gment 

" 
" 
" 
" 
" 

" 

8 

11 

9 

9 

10 

9 

12 

12 

11 

8 

10 

13 

6 

11 

12 

11 

10 

9 

10 

13 

14 

8 

10 

9 

8 

13 

9 

11 

12 

14 

10 

10 

17 

9 

9 

7 

10 

10 

8 

8 

12 

12 

Brown 
13.B7 

# 2 
4-ply 

# 1 
4-ply 

# 4 
3-ply 

Pinkish-red rubbed on one side near 
corner. 

Stained. 

Stained. 

Stained. 

Narrow strip. 

Two fragments joined with 3-ply 
sewing thread. 

Knotted end of narrow strip. 

Knotted to one end of 9/109. 

Uneven color, stained. 

Narrow strip. 

Long strip. 

Long strip. 

Close, even weave. 

Cloth knotted on self with square 
knot. 

Extra finely-woven-
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Cat. 
No. 

9/437 

9/439 

9/440 

9/443 

9/469 
9/470 

9/471 

9/472 

Dimensions 

Warp Weft 
Stretch Stretch 

29 20.8 
Inc. Comp. 

Fragment 

30 8.5 

Fragment 

" 
8 5 

Fragment 

9/473 

9/474 

9/475 

9/486 

9/487 

9/488 

9/492 

9/493 

9/494 

9/495 

9/496 

9/500 

9/501 

9/502 

9/503 

9/504 

9/524 

9/525 

9/527 

9/528 

9/534 

9/541 

9/543 

9/545 

9/557 

9/562 

9/569 

9/582 

• 

Threac 

Warps 

7 

7 

10 

7 

7 

7 

Count 

Wefts 

6 

8 

10 

7 

7 

7 

Color 

Pink 
3.A10 

Red 3.A9 

Pinkish-Red 
11.B5 (dye?) 

Sehv 

Warp 

# 1 
4-ply 

ages 

Weft 

# 2 5-ply 
# 5 4-ply 

Description and Remarks 

Mended near edge with four-ply 
thread. 

Running-stitch darn in soft thick 
single-ply thread. Stitches about .6 
cm. long, parallel wefts. 

Worn. Running-stitch darn shirrs 
material near one end. Stitches par
allel wefts are in 3 paired rows 
about 2.5 cm. apart. Rows within 
pairs, .6 cm. apart. Stitches about .6 
cm. long- Thread single-ply. 

Faded. 

Color shows on one side, may be 
painted. 

' 
' 
' 
* 
' 10 10-11 

Pinkish-Red 
4.A10 (dye?) 

' 
' 
' 
' 
' 
' 

8 

9 

9 

9 

12 

15 

7 

9 

9-10 

9 

13 

9 

' 
• 

11 6.8 

Fragment 

8 10.5 

Fragment 

" 
" 

56 20 

Fragment 

15 2.5 

18.6 12 

Fragment 

" 

11 

9 

17 

11 

10 

9 

7 

11 

11 

14 

11 

9-10 

10 

14 

9 

13 

10 

8 

9 

9 

13 

9 

Red4.Z10 
(dye?) 

Red 2.E1 
(dye?) 

Red 7.C1 

Pinkish-red 
2.E1 

Black 50.A1 

# 1 
4-ply 

# 1 
3-ply 

# 1 
4-ply 

# 1 
3-ply 

# 7 
3-ply 

Red marks on one surface, may be 
painted. 

Red marks on one surface, may be 
painted. 

One corner complete. Tinges of red 
on one surface of a gray cotton cloth. 

Color on one surface, may be 
painted. 

Irregular number of wefts hook 
through each twist of selvage threads. 

Tear parallel with warps. Edge rolled 
and overcast. 
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TABLE I. PLAIN WEAVE, SINGLE-PLY Z-SPUN WARPS AND WEFTS (cont.) 



Cat. 
No. 

9/583 

9/584 

9/594 

9/601 

9/602 

Dimen.' 
Warp 
Stretch 

Fr 

9/603 

9/604 

9/605 

9/609 

9/610 

9/611 

9/612 

9/613 

9/614 

9/615 

9/616 

9/617 

9/619 

9/620 

9/623 

9/624 

9/625 

9/629 

9/630 

9/635 

9/644 

9/646 

9/650 

9/651 

9/652 

9/653 

9/668 

9/673 

9/674 

9/694 

9/705 

9/713 

9/715b 

Fr; 

20 

Ft 

2 Fra 

ions 
Weft 

Stretch 

" 
" 
" 

igment 

" 

Thread Count 
Warp 

10 

11 

13 

8 

6-7 

Weft 

11 

8 

12 

8 

7 

Color 
Selva 

Warp 
ges 

Weft Description and Remarks 

Unusually close weave. 

" 
" 
" 
" 8 6 

Weft edge rolled and overcast closely. 

Darned neatly with running stitch 
passing regularly over and under 
two-warps at a time. Single-ply thread. 

" 
" 
" 
" 13 12 

" 

" 
" 

" 
igment 

" 
" 

" 
2.7 

igment 

" 
" 

" 
" 
" 
" 

gments 

13 

10 

10 

8 

9 

9 

10-11 

10 

11 

12 

9 

9 

9 

9 

11 
8 

12 

9-10 

11 

9-10 

9 

8 

12 

12-13 

10-11 

11 

11 

9 

8 

8 

10 
7 

Brown 15.A9 

Brown 
14.B7 

# 2 
3-ply 

# 1 
3-ply 

# 1 
4-ply 

# 2 
4-ply 

# 6 
4-ply 

4-ply 

Running-stitch darn, paralleling 
wefts. Single-ply thread. 

Weft edge torn, rolled and overcast 
with single-ply thread. 

Selvage threads loosely twisted — 6 
turns per cm. 

Narrow strips knotted to other frag
ments. 

Two warp selvages overcast together 
with 3-ply thread. Square braids at 
corners. Braids 4 cm. long. 

Several fragments of one cloth. 
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TABLE I. PLAIN WEAVE, SINGLE-PLY Z-SPUN WARPS AND WEFTS (Continued) 



Cat. 
No. 

9/130 

9/411 

9/422 

9/626 

9/666 

9/715a 

Dimens 

Warp 
Stretch 

Fragn 

15.5 

Fragn 

12 

14.6 

Fragr 

ions 

Weft 
Stretch 

tent 

1.9 

lent 

7.6 

13 

nent 

ihread Count 
Warp 

— 
8 

9 

5 

6 

5 

Weft 

— 
9 

9 

6 

7 

7 

Materit 

Warps 

2-ply 

2-ply 

2-ply 

2-ply 

2-ply 1 i 

1 & 2-ply 

Ll 

Wefts 

1-ply 

i-ply 
1-ply 

1-ply 

i 2-ply 

1-ply 

Selvages 
Warp 

— 
Weft 

— 
— # 5 3-ply 

# 4 3-ply 

— 
# 1 4-ply 

# 2 4-ply 

— 
— 

Description and Remarks 

Some threads are 2-ply Z-twined 
unlike the ordinary S-twined 2-ply 
thread. 

TABLE III. PLAIN WEAVE, PAIRED WEFTS 

9/376 Fragment 10 6 
prs. 

1-ply 
brown 
dye 
15.C8 

1-ply 
black 
dye 

48.E2 

— — 

TABLE IV. PLAIN WEAVE, PLAID PATTERNS 

"Lower 
Ruin" 

9/38 

9 

8.5 

7.2 

17 

10 

10 

11 

8 

1-ply 
white & 
1-ply 
black 
38.B5 

1-ply 
white & 
2-ply 

brown 
15.A9 

1-ply 
white 

& 2-ply 
black 
38.B5 

1-ply 
white 

& 2-ply 
brown 
15.A9 

— 

—• 

# 1 3-ply 

— Weave evened by drawing 
weft only part way 
through web. 

TABLE V. ECCENTRIC PLAIN WEAVE 

R-l 

9/113 

9/703 

9/704 

11 

8 

68 

85 

4.5 
comp. 

2.5 

2.6 

2 

21 

23 

18 

15 

4 

4 

4-5 

4-5 

1-ply 1-ply 

1-ply 

1-ply 

1-ply 

1-ply 

1-ply 

1-ply 

— 

•— 

— 

# 1 2-ply 

# 8 

# 8 

# 5 
paired 

threads 

Selvage threads may 
have worn out. 
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9/28 4 3.3 10 prs. Irreg. 2-ply 2-ply # 8 — 

TABLE II. PLAIN WEAVE, TWO-PLY WARPS OR WEFTS 

TABLE VI. PLAIN WEAVE, WARP-FACE 



Cat. 
No. 

9/33 

9/116 

9/221 

9/299 

9/302 

9/304 

9/305 

9/425 

9/546 

9/627 

9/714 

R-3 

Dimen 

Warp 
Stretch 

24 

Frag 

Frag 

40.5 

Frag 

Frag 

Frag 

Fragi 

41 

Frag 

Frag 

— 

sions 

Weft 
Stretch 

14 

ment 

merit 

21 

ment 

ment 

ment 

ment 

21 

ment 

ment 

•—• 

Thread 
Warp 

Irreg. 
3-4 

— 
— 

— 

— 

— 

Count 
Weft 

3 

— 
— 

— 

— 

— 

Material 
Warps Wefts 

1-ply Rag strips 

1-ply Rag strips 

2-ply Rag strips 

2-ply Rag strips 

1-ply Rag strips 

2-ply Rag strips 
fiber white and 

pink 4.A10 

2-ply Rag strips 

2-ply Rag strips 
Z-twined or 

doubled 
threads 

2-ply Rag strips 
& threads 

twisted 

Tply Rag strips 

2-ply Rag strips 
and Tply 

fiber 
threads 

selvages 
Warp 

# 2 3-ply 

— 
— 
— 

— 

— 

— 

—• 

Weft 

•— 

— 
— 

# 2 4-ply 

— 

— 

— 
# 5 4-ply 

— 

Description and Remarks 

Five-strand flat over-2-under-2 braid 
at corner of cloth. 

Whitford's analysis: 
animal hair. 

Whitford's analysis: 
Yucca carnerosana and 
animal hair. 

Badly worn. 

Badly worn. 

See under "complete 
articles." Table XVII 

TABLE VIII. WARP-FLOAT PATTERN WEAVE 

9/207 1 
four 2 
frag- 3 
ments 4 

9/542 I 

116 
5.4 

!0 

8 

Fragment 
Fragment 

2.3 
Comp. 

6 
12 

26 

5 

5 

2-ply Tply soft 
white & brown 
brown dyed 

dyed 13.H8 
13.H8 

Tply 2-ply # 8 

Plain weave border at 
one end. Two-ply white 
cotton warps and wefts. 

TABLE IX. SLIT TAPESTRY 

9/41 36 2 
Comp. 

8 in 
the band 

12 Tply Tply thick 
white & 

blue-black 
40. A1 

# 8 
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TABLE VII. PLAIN WEAVE, RAG-WEFTS 



TABLE X. IRREGULAR TWILL, INTERLOCKING WEFTS 

Cat. 
No. 

9/483 

Dimensions 
Warp Weft 

Stretch Stretch 

30 Top 17 
Bottom 9 

Thread Count 
Warp Weft 

10 Plain 
weave 

9 
Twill 

14 

Material 

Warps Wefts 

1-ply 1-ply 
white; blue 

36.A4; 
brown 11. C5 

Selvages 

Warp Weft 

— # 2 2-ply 

Description and Remarks 

TABLE XL TUBULAR TWILLING 

9/60 

9/61 

9/62 

9 

13 

9 

Dbl. 2 
Comp. 

Dbl. 2.5 
Comp. 

Dbl. 1.8 
Comp. 

11-

11 

8 

12 9 

9 

10 

1-ply 
black 
48.E2 

1-ply 
black 
48.E2 

1-ply 
black 
48.E2 

1-ply — 
black 
48.E2 

1-ply — 
black 
48.E2 

2-ply — 
black 
48.E2 

— Small bag. 

Small bag. 

Small bag. 

TABLE XII. COUNTERPAIRED WARP-TWINE 

TABLE XIII. WEFT-WRAP OPENWORK AND GAUZE 

R-16-12 

9/176 

9/249 

9/421 

9/517 

9/523 

9/544 

9/591 

9/593 

9/645 

Fragment 

Fragment 

Fragment 

30 13.5 

Fragment 

13.5 4.5 

12 24 

15.5 11 

Fragment 

5 10 

14 

— 
12 

10 

14 

17 

10 

10 

10 

11-12 

— 
10 

9 

10 

12 

10 

9 

9 

1-ply 

1-ply 
1-ply 

1-ply 

1-ply 
brown 
13.H10 

1-ply 

1-ply 
brown 
13.H10 

1-ply 

1-ply 

1-ply 

1-ply — 

1-ply — 

1-ply — 

1-ply — 

1-ply — 
brown 
13.H10 

1-ply — 

1-ply — 
brown 
13.H10 

1-ply — 

1-ply — 

1-ply — 

— Every 4th weft a wrapper. 

— Every 4th weft a wrapper. 

— Every 4th weft a wrapper. 

— Every 4th weft a wrapper. 

— Every 4th weft a wrapper. 

— Every 4th weft a wrapper. 

— Every 4th weft a wrapper. 
Wrapping sometimes oblique to 
warp-weft line. 

— Every 2nd weft a wrapper. 
Includes gauze weave. 

— Every 4th weft a wrapper. 

— Every 2nd weft a wrapper. 
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9/600 50 1 
Comp. 

" " 

1-ply 1-ply 
white; 
1-ply blue 
37.16 

# 8 



TABLE XIV. BRAIDING 

Cat. 
No. 

R-16-13 

R-16-15 

9/33 

9/81 

9/86 

9/98 

9/99 

9/215 

9/649 

9/650 

9/655 

Dimensions 

Length 

7.5 

38.5 

6 

7 

8 

31 

ca. 4 

i Width 

Comp. 
.6 

Diam. 
.6-.7 

.7 

Comp. 
.8 

Fragment 

2.8 

Fragment 

Fragment 

4.5 

—• 

Fragment 

Material and Color 

10 shiny brown strands .1 cm. wide. 
Whitford's analysis: Yucca baccata. 

2-ply, white and 2 shades brown, 
8.L3 and 13.H8 

5 strands, each 7-ply 

28 strands, each 1-ply 

1-ply 

2-ply 

2-ply 

1-ply, charred blackish-brown, 13.H8 

1-ply 

8 strands, each 4-ply 

1-ply 

Technique 

Flat, over-3-under-3-

Braiding around central 
core. 

Flat, over-2-under-2. Corner 
tassel on rag-weft cloth-

Flat, over-3-under-3. 

Flat, over-3-under-3. 

Flat, over-3-under-3-

Flat, over-3-under-3-

Flat, over-3-under-3-

Flat, over-3-under-3. 

Square braid. Corner tassel 
of plain weave cloth. 

Flat, over-3-under-3-

Cat. 
No. 

R-3 

9/60 
9/61 
9/62 

9/262 

9/263 

9/401 

9/407 

9/408 

9/483 

9/675 

Article 

Rag-weft pad 

Tubular twill bags 

Plain weave bag 

Plain weave breechclout 

Plain weave breechclout 

Plain weave breechclout 

Plain weave breechclout 

Interlocking twill breechclout 

Plain weave breechclout 

Description 

Material: pinkish cotton rag strips, 4.A10; fiber 
warps and some wefts, Yucca baccata. Sizes: 13 x 7. 

See Chart # 1 0 in catalog. 

Two cloth fragments sewed on 3 sides to make a bag. 
Size: 35 x 25. 

Size: 30.5 x 20. Warp and weft selvages # 2 , 2-ply. 

Fragment- Weft selvage # 2 , 2-ply. 

Fragment. Weft selvage # 1 , 2-ply. 

Fragment. Weft selvage # 1 , 2-ply. 

See Chart # 9 in catalog. 

Fragment. 
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TABLE XVII. COMPLETE OR RECOGNIZABLE ARTICLES 

TABLE XV. TWINE-PLAITING 

TABLE XVI. EMBROIDERY 

9/592 13 2.5 20 2-ply threads 

Cat. 
No. 

9/441 

9/442 

9/712 

9/713 

-> 

Dimensio 

Warp 
Stretch 

12 

Part of 9/441 

24 

Part of 9/712 

Part of 9/712 

ns 

Weft 
Stretch 

8.7 

12 

Thread 
Warp 

11 

— 
13 

— 

Count 
Weft 

7 

— 
10 

— 

Mat-
Warp 

1-ply 

— 
1-ply 

— 

erials 
Weft 

1-ply 

— 
1-ply 

— 

Embroidery 
Thread 

1-ply 
dark 
blue 

40.A1 

— 
1-ply, 
thick 

— 

— 

Sel 
Warp 

— 
# 1 

4-ply 

— 

vages 
Weft 

# 1 
3-ply 

— 
# 1 

4-ply 

— 

Descriptions and 
Remarks 

Double running stitch. 

Wrap-stitch. 

Whitford notes animal 
hair in this piece. 



These textiles are all of cotton; all threads are Z-spun, 
and all the multiple-ply strings (with the exception of 
two examples of two-ply, Z-tivist warp) are S-twist. The 
only positive color dye present is blue (see belt, Cat. No. 
598) ; the other fabrics, although now discolored by stain
ing, are assumed to have been originally a natural white. 

The fabrics had all been much used; some of the larger 
pieces show a series of attempts to maintain the garments 
in wearable condition (darning by reweaving, saddler's 
stitch mends, rolled hems finishing a ragged edge, and 
finally careless sewing together of long tears). 

The last possible use of the fabric, as carrying cloths, 
pads, "ties," and rag weft is shown by knotting of ragged 
ends, folding of fragments, and twisting of torn strips 
into cords (plate 3a). 

PLATE 3—Torn textile strips and belts 

a—Torn textile strips twisted into cords (SB651) . Length o£ 
upper cord 27 cm. b-Bel t (SB598) . c-Belt (SB599) . 

ADDENDUM 
THE STUDY OF ADDITIONAL UPPER RUIN 

TEXTILES FROM THE "CRON COLLECTION," 
T O N T O NATIONAL MONUMENT 

By Sallie Van Valkenburgh 
In 1956 Cyril M. Cron, M.D. (at that time living in 

Miami, Arizona) gave to the National Park Service a 
sizeable collection of prehistoric materials which he had 
either recovered himself, or purchased from other private 
collectors. Included in this collection were several bundles 
of textiles, and one basket cradle burial of two infants 
with their cloth wrappings, which Dr. Cron knew to have 
come from the "Upper Tonto Cliffdwelling." Newspapers 
which enclosed the bundles of cloth when cataloging be
gan bore dates of May 1, 1932 and March 18, 1938. 

Overall sizes of the fabrics, except for some torn textile 
strips twisted into cords, indicate they were all last used 
as burial wrappings; although worn and ragged, they are 
much larger than cloth fragments usually found in scat
tered refuse. 

All but one of the textiles (a belt) were deeply creased 
where folded, and soiled, stained, and caked with organic 
deposits. After cleaning (separation from loose dirt by 
brushing and vacuuming, soaking in solvent, and giving 
two to three baths in neutral detergent with no attempt 
to remove deep-set stains), it was possible to separate the 
lot into 17 different fabrics, 4 of which (Catalog numbers 
646 through 649) were in known association with the 
cradle burial. 

RECOGNIZABLE ARTICLES 

Of the 17 textiles 13 had been preserved in sufficient 
completeness to permit determination of probable use. All 
4 selvages were retained by two of the textiles, and 4 
fabrics were complete in one dimension. 
Belts. The only specimen which showed no staining or 
burial-soiling is the warp-float belt (plate 3b, Cat. No. 
598, 105 by 10 cm.) fragment, whose blue side bindings 
and end weft provided the only example of color dyeing 
in the collection. The other belt (plate 3c, Cat. No. 
599, 246 by 9.5 cm.) , actually two belts sewn together, had 
been folded in lengthwise pleats and probably was last 
used in securing a burial bundle. 

Ponchos. One garment (plate 4a, Cat. No. 597, 41 by 42 
cm.) had been woven with a slit extending 18 cm. into 
the body of the piece, and must have been made for a 
small child's poncho; at some later time (perhaps when 
the child outgrew the garment) and the slit had been 
crudely sewn together. 

Another possible poncho, or shirt, is the textile which 
combines single and double-ply warp (plate 4b, Cat. No. 
648, 105 by 58 cm.). Its fragmentary condition prevents 
determination of exact size or presence of openings, but 
both the contrast in texture obtained from using two types 
of warp, and the remaining dimensions, make its use as 
some garment other than a kilt seem most likely. 

Kilts. Two garments (Cat. Nos. 594, 134 by 53 cm., and 
646, 91 x 44 cm.) can be certainly identified as kilts be
cause of their ratio of width to length (i.e. more than 
twice as long as wide) . The scarcity of kilts in prehistoric 
collections (Kent 1957: 609—found "but one definite pre
historic example of a kilt") may be due, at least in part, 
to the fact that all four selvages (i.e., complete warp and 
weft measurements) must be preserved in order to posi
tively distinguish between the elongated rectangular 
kilt (Kent 1957: fig. 43) and the more nearly square 
"blanket." 

The larger of these two Tonto kilts (plate 5a, Cat. No. 
594) was thought, at first glance, to have an openwork 
design in one corner; cleaning and examination showed 
that the small openings were formed by post-weaving 
separation of warp and weft (rather than by a weft-wrap 
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or warp-twist technique). Random spacing of the holes 
precludes intentional design; it is possible that the open
ings were made by some sort of pin which secured the 
wrapped kilt a round the hips, and that the holes were 
retained in soil-stiffened cloth (Schroeder 1959: 82—for 
historic use of thorns as pins for garments). 

Dresses or Blankets. Six fabrics (Cat. Nos. 601, 602, 603, 
605, 647, 649, ranging in present size from 132 by 51 cm. 
to 35 by 37 cm.) were certainly woven for wearing ap
parel, but (presently lacking two or more selvages) may 
include "mantas ," shoulder blankets, or even aprons or 
kilts. 

T h e size of one garment (Cat. No. 603) was evidently 
altered during its period of use, since both warp ends 
show traces of sewn, rolled hems rather than selvages; 
toward the end of its life, one frayed section was gathered 
into a knot, either to facilitate its conversion to a carrying 
rag, or simply to prevent more fraying! 

PLATE 4—Ponchos 

a—Child's poncho with slit crudely sewn up (SB597) . b—Detail 
section of possible poncho use of one-ply and two-ply warp in one 
textile (SB648) . 

PLATE 5—Plain weave kilt and possible shirt 

a—Detail of plain weave kilt (SB594) . b—Detail of possible shirt, 
showing plain weave with areas of weft-wrap openwork. Note careful 
sewing at side selvages and later crude mending (SB606) . 

Hhirt(f). Stained (or dyed?) yellowish-brown, this large 
fragment (plate 5b, Cat. No. 606, 71 by 92 cm.) is in very 
poor condition, seemingly rotted (perhaps from body 
contact in a burial) . T h e carefully sewn seam at the re
maining side selvages joined two plain weave fabrics, 
both with areas of weft-wrap openwork across one end. 
One warp selvage remains, but the other (openwork) end 
of the piece has been finished with a rolled hem. Several 
small fragments of identical technique (parallel weft-wrap, 
every fourth weft a wrapper) were recovered in 1940 from 
the Upper Ruin at Ton to ; it is qui te possible that those 
four described as brown ("dyed?," "stained," Kent 1957, 
chart 4) are other remnants of this garment. 
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CATALOG OF CRON COLLECTION 
OF COTTON TEXTILES 

On the following pages are six tables describing the 
textiles by divisions of weaving techniques. The catalog 
numbers are those of the National Park Service, South
west Archeological Center sequence, Accession 2, and carry 
the prefix SB which identifies them as belonging to the 

Cron Collection. The notation (C) indicates dimension is 
complete, i.e., measurement is from selvage to selvage; 
the presence of selvage bindings is noted by the ply (when 
possible to determine) or simply by "yes." The catalog 
and study were completed in 1961. 

The photographs of these specimens were taken by 
members of the Southwest Archeological Center. 

TABLE XVIII. PLAIN WEAVE, SINGLE-PLY COTTON WARP AND WEFT, WOVEN UNDER-ONE-OVER-ONE 

Cat. 

No. 

594 

595 

596 

597 

601 

602 

603 

604 

605 

646 

647 

649 

Dimen 
(en 

Warp 

134(C) 

51 

32 

41(C) 

89 

116 

121 

8 

105(C) 

9 K C ) 

132 

35 

sions 
i ) 

Weft 

53(C) 

35 

36 

42 

19 

48 

31 

46.5 

73 

44(C) 

51 

37 

Threai 
(per 

Warp 

24 

21 

19 

24 

26 

18 

33 

none 

18 

23 

21 

24 

1 Count 
inch) 

Weft 

21 

26 

19 

26 

21 

18 

29 

made 

21 

27 

22 

26 

Selvages 

Warp 

3-ply 

3-ply 

4-ply 

3-ply 

Yes 

3-ply 

3-ply 

3-ply 

3-ply 

Present 

Weft 

4-ply 

4-ply 

3-ply 

3-ply 

3-ply 

Mending 
or 

Sewing 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Remarks 

Darning (reweaving with larger thread) 
in one area. Appearance of "openwork" 
in one corner is not result of weaving 
technique. 

Woven slit in garment had later been crud
ely sewn together. 

Both ends show rolled hems; some tears 
mended with saddler's stitch. 

Tear mended by running stitch on each 
side, and across rent; cloth puckered at 
mend. 

Mended by darning. Random paired or 
tripled wefts running short distances across 
warps (maintaining weft level while weav
ing) . 

Remnants of probable corner tassels at one 
end. Short lengths of paired weft. 

One tear neatly mended, by rolling torn 
sides and sewing together with heavy 
single-ply thread; another worn area was 
darned. This fragment and Cat- Nos. 650 
and 651 appear to have been one cloth, 
finally torn into strips and used as a tie 
for burial wrapping. 

TABLE XIX. PLAIN WEAVE WITH TWO-PLY WARP, Z-TWIST 

648 105* 58 15 
(2-ply 

17 
O-ply 

19 
section) 

21 
section) 

3-ply Yes * Estimated minimum length, obtained by 
layout of remaining fragments, two of 
which retain a total 103 cm. of warp 
bindings. 
When the warp was strung for this fabric 
single-ply thread was used for a certain 
distance across the loom (perhaps half
way ) , then two-ply, Z-spun and Z-twisted 
warp was used. Tears in the cloth have 
been crudely sewn together with heavy 
Z-spun thread. 

Note: From available information it appears that prehistoric southwestern use of multiple-ply warps was confined to rag-weft cloth (Kent 
1957:499), except for six small fragments of two-ply warp fabrics (one with Z-twist warp) also from Tonto and studied by Mrs. 
Kent prior to 1949-

Catalog number 648, of the Cron Collection, is the first Tonto textile studied which demonstrates a single loom setup involving the 
use of both single and double ply warps. 
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Cat. 

No. 

600 

Dimension 
(c. 

Warp 

50 

s 
i t . ) 

Weft 

20 

Thread 
(per 

Warp 

none 

Count 
inch) 

Weft 

made 

Selvages 

Warp 

none rei 

Present 

Weft 

naming 

Mending 
or 

Sewing Remarks 

The warps are two-ply, Z-spun and Z-
twist. 

TABLE XXI. WEFT-WRAP OPENWORK 

606 71 92 34 36 1-ply Yes Yes Plain weave body, with remnants of par
allel weft-wrap (every fourth weft a wrap
per) at one end. Fabric is stained (possibly 
dyed, although color is mottled) yellowish-
brown, and quite fragile. A saddler-stitched 
seam joins two side selvages; the piece may 
have been woven as one cloth and the sides 
sewn together, or it may represent the 
joining of two identical cloths. One warp 
end is finished with a rolled hem; a two-
ply, S-twist heavy string has been used as 
a tie at one area; several tears are sewn 
together with heavy single-ply thread. 

TABLE XXII. PLAIN WEAVE, WARP-FACE 

599 246 9.5(C) 44 
40 

17 
16 

Yes 
Missing 

2-ply 
2-ply 

Yes 
Yes 

Two belts sewn together. The shorter belt 
(44 cm. long) is irregular plain weave, 
with some weft threads paired, and other 
areas which are warp-face. 

TABLE XXIII. WARP-FLOAT 

598 105 10(C) 36 11 Unbound 2-ply One warp end is intact on this belt; blue-
dyed heavy yarn was run through the warp 
shed at this end, and continued for 10 
wefts- Two-ply blue yarn is paired to form 
the side bindings. The belt is warp-face, 
with stripe of warp-float used as decorative 
panels near each side. 
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TABLE XX. RAG WEFT 
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Flagstaff, Arizona - 45, 53, 61, 62, 66, 67, 81, 83, 104, 106 
Flagstone — 10 

Flicker, red-shafted, Colaptes cafer — 49 
Floating House — 142 
Floor 

a d o b e - 11, 12,42 
mud — 11 

Florida Keys — 107 
Flutes - 110 
Foreshafts - 20, 21, 58, 59, 69, 82, 85, 110, 113 

decoration — 21, 59, 85 
Forest Products Laboratory — 85 
Four Corners — 143 
Fourmile-Pinedale vessels — 16 
Fourmile Polychrome — 61, 64, 65, 68 
Fourmile series — 61 
Four Peaks — 6 
Fox - 4, 22, 81 

Fremont Cottonwood, Populus fremontii — 4 
French Guiana — 107 

Galapagos Islands, Ecuador — 107 
Games — 88. See also Dice, sho-li-we, totolospi 
Gaming sticks — 21, 22 
Garters - 140 
Gauze weave - 92, 128, 143, 145 
Geology — 3 
Gibson, Fred — 48 
Gilford, E. W. - 7 
Gila polychrome - 5, 14, 16, 28, 30, 61, 62, 63, 64, 67, 68 
Gila Pueblo - 65, 67, 68 
Gila red - 17, 27, 61, 62, 64, 65, 68 
Gila River Valley - 4, 27, 29, 67, 82, 85, 86, 92 
Gila series — 61 
Gilmore, Melvin R. — 105 
Gisela - 3 
Gladwin, Harold S. - 1, 18 
Globe, Arizona - 19, 39, 50 
Gourd Cave - 142, 143, 144 
Gourd, Lagenaria siceraria - 47, 100, 109, 110, 111, 114 

comparison — 110 
decoration — 110 
interpretation of specific — 110 
preparation — 110 
shapes of — 110 
vessels — 61, 66, 110 

Graham Mountains — 24 
Grand Canyon — 89 
Grand Gulch, Utah - 29, 87, 144 
Grass, bristlegrass, Setaria sp. and Setaria macrostachya — 98 
Great Basin area — 84 
Great Interior Basin — 82 
Great Lakes Indians — 130 
Ground floor rooms — 8, 39 
Guadalupe area — 84 

Guadalupe Mountains of New Mexico — 94 
Guadalupe, Sinaloa — 107 
Guatemala - 107, 108, 143 

Lake Pe t t en . - 110, 111 
Guatemala-Chiapas area — 105, 111 
Guatemala City — 105 
Guernsey, S. J. - 130 
Gums. See also Adhesive 

lac - 49, 83, 84, 85 
pine pitch — 21, 83 
pinyon — 83 
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Hackberry, Celtis sp. - 4, 19, 47, 69, 81, 84, 98 
Hair ornaments — 67 
Hair pins — 60 
Hallways - 43, 70, 71, 73 
Hammerstones — 26, 50 
Hargrave, Lyndon L. — 27, 57 
Harvard University — 48, 102 
Hat, "skull cap," - 56, 65, 68 
Hatchways - 42, 45, 68, 72 
Haury, Emil W. - 2, 8, 14, 23, 25, 27, 45 
Havasupai — 97 
Hayden, Julian D. — 25 
Head bands - 16, 140 
Hearths. See Firepits 
Heddle - 122, 125, 128, 130, 142 
Hematite, specular — 49 
Hertlein, Dr. Leo G. - 49 
Hidden House - 141, 142, 143 
Historical materials. See Hudson's Bay beads, patent medicine bottle, 

"Recruit" cigarette papers 
Hohokam 

area - 16, 29, 53, 62, 100 
Indians - 3, 4, 29, 67, 79, 81, 84, 108, 114, 141, 143, 144, 145 
periods 

Civano — 18 
Classic - 18, 68 
Colonial — 4 
Sedentary — 141 

plain wares — 16, 61 
pottery — 27 

Holbrook, Arizona — 81 
Hominy — 48, 103 
Honanki — 144 
Hopi - 56, 82, 83, 86, 87, 89, 92, 97, 98, 99, 105, 109, 110, 111, 113, 

119, 120, 144, 145 
Hough, W a l t e r - 111 
Hudson's Bay beads. See Beads 
Huaca Prieta, Chicama Valley, Peru - 106, 109, 110 
Huauhtli - 108 
Hueco Area — 83 

lea Valley, Peru - 105 
Inflorescence — 66 
Insects 

Lac, Tachardiella - 49, 83 
Imala, Sinaloa, Mexico — 107 
Imperial Valley, California — 23 
Inhumations — 67, 69 
Irregular twill - 128, 135 
Irrigation — 3, 107 
Isleta - 86,97,98, 100, 114 

Jackbeans, Canavalia ensiformis — 47, 105, 106, 107, 108, 111 
Jackbeans, Canavalia fendleri or Canavalia mexicana ~ 47, 106, 107 
Jackbeans, Canavalia maritima — 47, 106, 107 
Jackrabbit - 22, 23 
Jackson, Earl — 93 
Jalisco, Mexico — 101 
Javalina. See Peccary 
Jeddito Black-on-yellow — 67, 68 
Jemez - 86, 87, 94, 97, 99, 100 
Jewelry — 16, 67. See also Beads, bracelets, earrings, necklace, 

pendants, rings 
Jojoba, Simmondsia chinensis — 4, 47, 50, 69, 81, 87, 96, 113 

Jones, Volney H. - 2, 119 
Judd, Neil M. - 29 
Juniper, alligator, Juniperus deppeana — 9, 11, 42, 43, 48, 60, 64, 

81, 83,93,98, 113 
post - 10, 13 
s h a k e s - 10, 11 
shredded bark — 24 

Kangaroo rat — 84 
Kasha, Dr. Michael - 120 
Kayenta - 59, 64, 139, 144, 145 
Kent, Kate Peck - 2, 56 
Keet Seel - 142, 143, 144 
Keres - 97, 98, 99, 114 
Keresan Pueblo — 82, 98, 110 
Kick ball covering — 83 
Kidder, A. V. - 130 
Kiliwa - 90, 94 
Kilt - 15, 16, 139, 140, 141, 142, 156, 157 
King, Dale S. - 30 
King's Ruin — 45 
Kinishba — 66 
Kinnikinnick — 142 
Klamaths of Oregon — 82 

Laboratory of Tree-Ring Research — 64 
Lac. See Gums 
Laguna - 82, 83, 86, 89, 90, 97, 98, 99, 100 
Lake Peten. See Guatemala 
Leather - 60, 61, 110 
Leguminous shrub, Coursetia sp. — 83 
Limestone — 12 
Linden corrugated pottery — 64, 65 
Lintels - 9, 42, 70, 81 
Little Colorado region — 142 
Looms - 26, 27, 83, 142, 144 

waist — 144 
Loom weaves — 122, 141 

plain - 56, 57, 69, 122, 135, 140, 141, 142 
See also Brocaded twill, brocaded weft-float, eccentric plain weave, 
finger weave, gauze, irregular twill, Los Guanacos plain, plaid pat
terns, paired wefts, rag-weft, tapestry, warp-face weave, warp-float 
weave, weft-wrap openwork 

Loom anchor — 27 
Loom holes. See Loom anchor 
Loom tools — 20 
Loopholes — 9, 42 
Los Angeles County Museum — 49 
Los Guanacos plaid — 141 
Los Muertos - 23, 30, 50, 64 
Lower Colorado River — 98 
Lower Ruin - 1, 3, 27, 30, 39, 42, 43, 54, 58, 61, 62, 63, 64, 65, 67, 

68, 69, 84, 92, 93, 97, 98, 100, 102, 103, 105, 107, 113 
Lower Ruin Annex - 39, 41, 42, 43, 50, 61, 62, 65, 67, 68, 69, 92, 99 
Lower Sonoran - 3, 81, 83, 89, 94, 96, 97, 98 
Luiseno — 100 

Macaw — 49 
Mackie, W. W. - 106 
Maize. See Corn 
Malachite — 49 
Malpais Mesa. See Black Mesa 
Mammillaria, "fishhook," Mammillaria sp. — 97, 98 
Mangelsdorf, P. C. — 48 
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Manos - 25, 43, 50, 67, 68, 102 
Maricopa - 82, 83, 88, 144 
Masonry - 4, 8, 29, 39, 43, 69 

cobble wall — 4 
foundation stones — 4 

Mathews, Tom — 93 
Matting. See Twill 
Mazatzal Mountains — 3, 6, 81 
McEwen Cave, Safford, Arizona — 105, 106 
Merida, Yucatan — 107 
Mesa Verde — 84, 144 
Mescal - 25, 81, 99 

pit - 97 
Mescal knives - 25, 29, 50, 68 

"hoes" — 52 
Mesquite, Prosopis juliflora - 4, 47, 49, 56, 81, 85, 96, 97, 99 

beans - 10, 69, 99 
uses of — 99 

Metates - 12, 25, 43, 50, 67, 68, 97, 102 
Mexican complex corn. See Corn, races of 
Mexico - 29, 48, 49, 85, 100, 101, 104, 107, 108, 112, 121, 141, 143, 144 
Mice — 4 

Bailey's pocket, Perognathus cf. baileyi — 49 
white-footed, Peromyscus sp. — 49 

Midden - 7, 10, 13, 26, 28 
Mimbres — 144 
Moctezuma, Sonora — 101, 108 
Mogollon brown ware — 61, 64 
Mogollon Mountains - 17, 28, 29, 61 
Mogollon Rim - 3, 29, 45, 64, 66, 67, 81, 104, 144, 145 
Montezuma Castle - 23, 43, 45, 55, 56, 92, 93, 95, 119, 142, 143, 144 
Morris, E. H. - 23 
Morrow, Miss Mabel — 130 
Mosaics - 52, 66, 83 
Mountain lion — 4, 22 
Mountain sheep — 23 
Mule Creek Cave - 143, 144, 145 
Mule deer, Odocoileus hemionus — 49 
Mummy Cave — 26, 141 
Museum of Anthropology, Berkley — 49, 105 
Museum of New Mexico — 28, 30, 85 
Museum of Northern Arizona — 62, 144 

Nalakihu - 53, 60 
National Park Service - 39, 69, 156, 158 
Navajo - 16, 82, 83, 86, 87, 95, 98, 110, 119, 143 
Necklace — 53 
Needles 

Agave spine — 59, 69 
tattoo — 83 

Net bag, twine — 57, 91 
Netleaf hackberry, Celtis reticulata — 19 
New Mexico - 29, 30, 48, 63, 67, 82, 85, 92, 105, 106, 141, 142, 143, 144 
Newt Rash-Hollow - 113 
Nicaragua — 107 
Nitsie Canyon - 142, 143, 144, 145 
Nolina, "Beargrass," Nolina sp. - 48, 53, 54, 57, 58, 66, 82, 94, 95 
Non-loom weaves. See Counterpaired warp-twine and warp-weft 

Oak - 50 
Obelisk Cave - 142 
Obsidian - 25, 49, 50, 52 
Ocher - 49 

One-seed juniper, Juniperus monosperma — 4 
Opata - 85, 101, 144 
Oregon — 113 
Ornaments — 16, 25, 53, 60. See also Jewelry 
Ozarks - 2 3 , 2 9 , 30, 101, 113 

Pacific Coast - 49, 50 
Pad, rag-weft - 119, 135, 140, 156 
Paddle - 18 
Paddling - 62 
Pahos - 26 
Paila Cave, Coahuila, Mexico — 110 
Painted Cave — 101 
Paint daubers — 87 
Paired wefts - 56, 122 
Palatki - 142, 144 
Paloverde, Cercidium sp. - 4, 49, 69, 81, 99, 113 
Paloverde, yellow, Cercidium microphyllum — 47 
Panama — 107 
Panamint Indians — 83 
Papagos - 24, 29, 58, 82, 83, 84, 85, 87, 90, 95, 96, 97, 99, 100, 

101, 103, 104, 105, 144 
Papagueria — 16 
Parapet - 8, 44, 72, 81 
Paso Real, Jalisco, Mexico — 101 
Patent medicine bottle — 12 
Paiute - 84, 85, 87, 89, 95, 108 
Payson 

Diamond Hill — 50 
Peabody Museum — 67 
Peccary, collared — 4, 81 
Pecos — 52 
Peebles, Robert H. — 112 
"Peephole" — 45 
Pendant - 23, 25, 49, 53, 56, 66, 68 
Perforated pottery — 64 
Peru - 107, 141, 143, 144, 145 
Peruvian fabrics — 119 
Petrified Forest - 28, 64 
Phoenix, Arizona — 108 
Pima - 3, 21, 24, 29, 79, 81, 82, 85, 87, 88, 95, 96, 97, 98, 99, 100, 

101, 103, 104, 105, 110, 111, 113, 114, 144 
Pine, Pinus sp. — 48 
Pine, ponderosa — 4, 64 
Pine pitch. See Gums 
Pinedale polychrome — 61, 64, 68 
Pinto Creek - 68 

Pinto polychrome - 4, 16, 27, 28, 29, 61, 63, 64, 67 
Pinyon poles - 4, 9, 11, 81, 99, 113 
Pipes, reed — 21, 22 
Pitcher, pottery — 19 
Plaid patterns - 69, 122, 141, 143 
Plain loom weaves. See Loom weaves 
Planks and billets - 4, 9, 21, 42, 81, 85 
Plaster, adobe - 8, 10, 11, 12, 13, 39, 41, 45 
Pocket gopher, Thomomys bottae — 49 
Point of Pines - 27, 28, 66, 67 
Polishing stones — 52 
Poncho - 140, 156 
Poncho House — 144 
Porcupine, Erethizon dorsatum — 49, 84 
Pot cradles — 91 
Pot rest, twilled — 24, 66, 82 
Pottery mending — 83 
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Pottery types. See Alameda brown ware, Chaco Black-on-white, Cibola 
white series, Corrugated type, Fourmile polychrome, Fourmile series, 
Gila polychrome, Gila red, Gila series, Hohokam plain wares, Jed-
dito Black-on-yellow, Linden corrugated, Mogollon brown ware, 
Perforated pottery, Pinedale polychrome, Pinto polychrome, Roose
velt Black-on-white, Roosevelt red ware, Salado polychrome, Salado 
series, Salado White-on-red, Salt red, San Carlos red, Sells red, 
Showlow Black-on-red, St. John's polychrome, Tonto polychrome, 
Tonto red, Tonto series, Tularosa Black-on-white, Tularosa fillet 
rim, Tusayan corrugated, White Mountain red ware, White Moun
tain series, Wingate Black-on-red, Woodruff brown 

Powell, J. W. - 108 
Prairie dog, Cynomys sp. and C. gunnisoni — 49, 84, 85 
Prayer sticks - 86, 87, 110 
Prescott, Arizona — 106 
Precambrian age — 3 
Prc-loom method — 144 
Pre-Spanish — 79 
Pricklypear, Opuntia engelmanii — 4, 47, 49, 72, 83, 97 
Projectile points — 25, 26 
Pronghorn, Antilocapra americana — 49, 50, 69 
Pueblo Bonito. See Chaco Canyon 
Pueblo Grande — 18 
Pyrites 

crushed -- 17 
iron — 19 

Quail - 22 
Quarry, turquoise — 16 
Quartz - 25, 62 

crystals - 49, 50, 52, 66, 68 
pink — 52 
white — 50 

Quartzite - 3,7, 8, 41,49, 50 
black - 52 
cliff - 7 
Dripping Springs — 3 

Quids, fiber - 96, 97 
Q u i v e r - 111, 142 

Radio carbon dating — 110, 113 
Rag weave — 16 
Rag weft - 56, 69, 121, 123 
Ramos polychrome — 30 
Rats — 4 
Rattles, leather — 61, 66, 110 
Raven, Corvus corax — 49 
"Recruit" cigarette papers — 12 
Reed, Erik K. - 2 
Reed. See Common reed 
Reiser Ranch — 62 
Religion — 86, 87, 88 
Reptiles 

Fish 
Teleostean — 49 

Snakes — 49 
Turtle, prob. Gopherus sp. — 49 

Retaining wall - 12, 43, 69 
Reventador corn. See Corn, races of 
Rhyolite — 26 
Ridge Ruin - 53, 60, 83. See also Winona Ruin 

Magician of — 56 
Ring basket — 24, 95 
Rings, cactus spine — 56 

Rio Grande — 145 
Rio Mayo, Sonora — 95 
Rivers 

Arivaipa Creek — 28 
Little Colorado — 28 
San Carlos - 28 
San Pedro - 27 
Santa Cruz — 27 

Rock crystal — 25 
Roof construction — 9, 43 
Roosevelt 9:6 — 4 
Roosevelt, Arizona - 1, 19, 39, 81 
Roosevelt Dam - 1, 3, 7, 81 
Roosevelt Lake — 62 
Roosevelt Black-on-white - 4, 16, 17, 28, 29, 61, 64, 67 
Roosevelt red ware — 61 
Russell, Paul G. - 106 

Sacaton, Arizona — 105, 106 
Sacks, twilled - 140 
Safford, Arizona — 19 
Sagebrush, Artemisa sp. — 48, 66, 89, 113 
Saguaro, Cereus giganteus — 4, 43, 49, 81, 83, 98 

r i b s - 10, 11, 20,42,43, 81, 82 
Sahuaripa, Sonora — 101 
Salado 

craftsmen — 16 
Indians - 1, 3, 4, 6, 7, 15, 27, 67, 68, 69, 141, 144, 145 
pottery 

polychrome - 4, 16, 27, 28, 67 
red - 16, 17,28,29, 61,65 
red ware — 16 
series — 61 
White-on-red — 61, 64, 65 

sites — 4, 6 
times — 6 

Salt red - 17, 28, 62, 64 
Salt River - 81 
Salt River Mountains — 3 
Salt River Valley - 3, 4, 27, 28, 49, 50, 94 
Salvador - 107 
Sandstone — 25 
San Carlos red — 19 
Sandals - 14, 24, 42, 54, 55, 81, 93, 140 

coarsely woven — 25 
cord - 25, 68 
leaf - 69 
manufacture of — 93 
tie straps — 24, 54, 93 

San Francisco Peaks — 4 
San Francisco River — 106, 143 
San Juan - 86, 101 
Santa Fe, New Mexico — 105 
Santa Isabel, Chiapas, Mexico — 107 
Santo Domingo — 87, 110 
Sauer, Dr. Carl - 120 
Scarifier — 26 
Schist - 15, 25 

talc - 52 
Schultz, Dr. L. P. - 49 
Scrapers — 25, 50 
Screwbean mesquite, Prosopis pubescens — 19 
Scrub jay, Aphelocoma coerulescens — 61 
Scrub oaks, Quercus sp. — 96 
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Selenite — 25. See also Discs 
Sells red - 16 
Selvage - 123, 135, 141, 156, 158 
Seri - 85 
Setzer, Dr. Henry W. — 49 
Shale, pioneer — 3 
Sharp, Charles — 6 
Shed rod - 84, 122, 125 
Shells - 23, 49, 67, 69 

Aequipecten circularis — 23 
Anadonta sp. - 23, 49, 50, 52, 53, 68 
Anadonta cygnea impura — 23 
Area sp. — 49, 53 
Cardium elatum — 23, 49, 53 
Conus cf. perplexus - 23, 49, 52, 53, 68 
Glycymeris cf. giganteus — 49, 53, 68 
Glycymeris maculata — 23 
Glycymeris multicostata — 23 
Haliotis sp. - 49, 50, 53, 68 
Melongena patula — 49, 53, 68 
mussel — 23 
Olive cf. polpasta — 23 
Olivella - 68 
Pinctada sp. — 49, 53 
Pinctada mazatlanica — 23 

Shirt - 15, 16, 119, 140, 156, 157 
"Salado" — 15 

Sho-li-we - 88 
Shoshonean — 82 
Show Low — 45, 64 
Show Low Black-on-red — 28 

Sierra Ancha - 3, 4, 16, 23, 27, 45, 50, 55, 57, 65, 66, 81 
Sierra Madre Occidental — 29, 100 
Silk tassel, Garrya wrightii — 88, 89 
Sinagua - 26, 29, 66, 145 
Sinaloa, Mexico — 88, 101 
Sinew - 22, 26, 59, 61, 85, 86, 87 
Sirrine, Miss Emma F. — 106 
Skirt - 16, 55, 56, 68, 119, 135, 140 
Slit tapestry. See Tapestry, plain weave 
Smiley, Terah L. — 64 
Snaketown - 30, 95, 98, 99, 108, 143 
Soapberry, wingleaf, Sapindus saponaria — 48 
Sokoloff, Vladimir - 121 
Solomonsville — 143 
Sonora — 30 
Sotol, Dasylirion wheeleri - 4, 10, 11, 48, 58, 81, 82, 89, 92, 94, 95 

leaves — 24 
matting — 113 

South America — 113 
Southern Pacific Railroad Co. — 70 
Southwest Archeological Center — 79, 92, 158 
Spatulate tools. See Loom tools 
Spicer, E. H. — 45 
Spindle stick - 57, 59, 66, 84, 110 
Spinning tools — 83. See also Loom tools 
Spoons, gourd — 110 
Squash, Cucurbita - 47, 49, 66, 69, 103, 106, 109, 114 

wild - 100 
Squash, Cucurbita moschata — 47, 69, 103 
Squash, Cucurbita pepo — 47, 69, 103 
Squirrels 

ground — 42 
rock — 4 

Stager, Kenneth — 49 
Steen, Charlie R. - 2, 30 
S t e p s - 9 , 11, 12,43 
Stevenson, Matilda Cox — 108 
Sticks 

corncobs on — 60 
painted — 60 
wooden with string — 60 

St. Johns polychrome — 4, 16, 64 
Stockings — 140 
Stoneflaker - 22 
Stoner, Victor — 71 
Storeroom — 12 
Strap, tumpline. See Carrying bands 
Suaque, Sonora, Mexico — 101 
Sugar sumac, Rhus ovata — 4 
Sun Flower Cave — 141 
Sulphur Springs Valley — 30 
Superstition Mountains — 3 
Swarts Ruin — 31 

Tablet - 20 
Talc schist. See Schist 
Talus slope — 39, 41 
Tamarisk — 21 
Tamaulipas, Mexico — 106 
Tapestry, plain weave - 16, 69, 92, 125, 128, 139, 140, 141, 142, 145 
Tarahumare - 85, 87, 95, 97, 98, 100, 144 
Tattoo needles. See Needles 
Tattooing — 21 
Terrace — 8, 43 
Tewa - 83, 84, 89, 90, 96, 97, 98, 99 
Texas - 100 
Textiles - 13, 15, 27, 30, 50, 60 

cotton — 91 
loom-woven — 122 
yucca — 92 

Threeawn grass, Aristida sp., possibly A. purpurea — 48 
Thistle, Cirsium sp. — 48, 99 
Tie-dyeing — 57 
Tinklers - 23, 49, 52, 68 
Tobacco, Nicotiana — 87 
Tonto polychromes - 28, 61, 62, 64, 67, 68 
Tonto red - 17, 27, 61, 62, 64, 65, 66, 68 
Tonto series — 61 
Toreva, Arizona — 105 
Torn cloth - 13, 92 
Tortillas - 48 
Totolspi - 88 
Tovrea, J. H. - 39 
Toy bow — 14, 20. See also Bows 
Trade - 16, 25, 27, 50, 69, 97 
Trans-Pecos area — 84, 87 
Tree-ring data - 8, 27, 64, 65, 68 
Trumpets — 110 
Tucson, Arizona — 19 
Tularosa Basin — 30 

Cave - 8 2 , 9 5 , 103, 109, 110 
Tularosa Black-on-white — 4, 28, 64 
Tularosa fillet rim (or Reserve Plain) — 29 
Tumplines. See Carrying bands 
Turkey Hill - 66 
Turquoise - 49, 50, 52, 66, 67, 130 
Tusayan corrugated — 64, 65 
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Twill - 69, 95 
herringbone — 141 
matting - 24, 58, 95 

nolina — 113 
plaited - 29, 30, 95 

Twilled basket trays - 24, 57, 95 
Twine-plaiting - 130, 132, 133, 144 
Two Bar Ridge — 3, 4 
Two-ply warp weave — 56 

University of Arizona - 28, 67, 119, 128 
University of California — 121 
University of Michigan — 47, 119 
University of New Mexico — 105 
University of Wisconsin — 107 
U. S. Department of Agriculture, Bureau of Plant Industry — 106 
U. S. Forest Service — 6 
U. S. National Museum - 49, 108, 144 
U. S. Yearbook of Agriculture — 81 
Upper Ruin - 1, 3, 4, 6, 7, 15, 16, 17, 25, 26, 27, 28, 29, 30, 64, 84, 93, 

98, 103, 105, 109, 111, 113 
Upper Sonoran - 3, 81, 83, 96, 97, 98, 99, 100 
Utah - 100, 142 

Valentine Butte — 7 
V e l a r d e - 111 
Ventana Cave - 82, 83, 98, 141, 142, 143 
Ventilator — 26 
Verde Salt Mines - 141, 143 
Verde Valley - 4, 7, 23, 28, 55, 94, 141, 143 
Vickery, Mrs. Irene — 19, 68, 69 
Viga - 9 , 11, 13, 14, 81 
Vigita. See Viga 
Villa Hermosa, Tobasco, Mexico — 107 
Villa Union, Sinoloa - 107 
Virginia — 113 

Waist loom. See Loom 
Walapai - 83, 84, 97, 98, 99 
Walnut Canyon - 142, 143, 144 
Walnuts - 69 
Warp-face weave — 125, 135, 144 
Warp-float weave - 56, 69, 92, 125, 128, 140, 143, 144 

Warp-weft - 128 
Warohio - 95, 108 
Water vessels, sacred — 110 
Weft-wrap openwork - 16, 56, 69, 92, 128, 145 
Wellhausen, E. J. — 48 
West Indies — 107 
Whitaker, Thomas W. - 109 
Whitford, Dr. A. C. - 119, 135 
White House - 125, 141, 142, 143, 144 
White Mountain red ware — 61 
White Mountain series (light paste) — 61 
Whorl, spindle - 57, 59, 84, 120, 144 
Wildbuckwheat, Erigonum sp. — 4 
Wild-cucumber, Megarrhiza gilensis — 48 
Willow 

bark - 24 
withes - 10, 81, 88 

Wingate Black-on-red — 4 
Winnemucca, Nevada — 98 
Winnowing tray - 11, 12, 13, 29 
Winona Ruin — 53, 66. See also Ridge Ruin 
Winslow, Arizona — 50 
Woodrat, Neotoma sp. - 59, 90, 91, 96, 98 

n e s t - 11, 72, 112 
Woodruff brown — 64 
Wupatki - 141, 142, 143 

Yavapai - 3, 7, 61, 81, 83, 84, 98, 99, 100 
Yaqui - 85 
Yucatan — 107 
Yucca, Yucca baccata - 4, 47, 69, 81, 82, 89, 96, 100, 135 

cords - 26, 53, 54, 55, 57, 83, 86, 90, 91 
fiber-21, 42, 54,58 
leaf - 13, 24, 55, 93 
ring basket — 13 
textiles — 92 

Yucca, Yucca ivhipplei — 4, 52 
Yuma Indians - 21, 57, 85, 87, 88, 101 
Yuma, Arizona — 105 

Zia Pueblo - 30 
Zuaque Indians — 88 
Zuni - 82, 83, 85, 86, 87, 88, 90, 92, 97, 99, 100, 102, 103, 108, 109, 110, 

111, 113, 114, 144, 145 
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Originally it was planned that odd-numbered volumes in our Technical 
Series be concerned with anthropological and historical subjects; even-numbered 
ones with natural history. However, since none of the latter have been issued as 
yet, and since a stepped-up schedule for issuing anthropological papers is antici
pated, we have decided to abandon this plan and issue anthropological volumes 
in consecutive numerical order. Therefore, Archeological Studies at Tonto Na
tional Monument, our latest publication in this series, is designated Vol. 2, filling 
in a skipped even number. 

The following is a listing of publications in this series which have been 
issued or will be issued through 1962: 

Vol. I—Prehistory of El Rito de los Frijoles, Hendron, 1940 . . OUT OF PRINT 

Vol. 2—Archeological Studies at Tonto National Monument, Arizona, 
Steen, et al, 1962 $4.50 

Vol. 3—Montezuma Castle Archeology 
Part 1—Excavations, Jackson and Van Valkenburgh, 1954 $3.00 
Part 2-Textiles, Kent, 1954 $2.00 

Vol. 4—Excavations at East Ruin, Aztec Ruins National Monument, 
New Mexico, Richert, TO BE PUBLISHED, WINTER, 1962. 

Vol. 5—Excavations, 1940, at University Indian Ruin, Hayden, 1957... .$4.00 

Notification of new publications by the Association will be given, upon date 
of release, to such persons or institutions as submit their names to the Executive 
Secretary for this purpose. 

EARL JACKSON, Executive Secretary 
Southwestern Monuments Association 
Box 1562, Gila Pueblo, Globe, Arizona 




