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I. Introduction 

In 1937 Donald Brand, now professor of Geography at 
the University of Texas, published the University of New 
Mexico excava t i ons at T s e h So (Site Bc50) i n c l u d i n g 
detailed summary of events in Chaco history and archeol
ogy up to that time, as well as a compendium of all related 
natural phenomena. Th i s publication was a milestone in 
Chaco archeology not only because it was the second com
plete site report on a Chaco ruin — after Roberts ' Shabi-
keshchee of 1929 — but also because it brought together in 
one place all of the related factors bearing upon archeo-
logical problems in the Chaco. Since that time there have 
been other publications on Chaco archeology, but these 
have either largely ignored Brand's work or have simply 
referred to him for this data. 

Now some 25 years later we think it appropr ia te to 
again summarize certain factors related to these problems. 
For some aspects, such as the history of research in the 
Chaco and the general archeological setting, we have made 
extensive additions to Brand; for other aspects where addi
tional work has made no essential changes we have merely 
summarized Brand, leaving him still the latest and undis
puted authority. It is in a t tempting to cover his kaleido
scopic interests that our introduction has grown so long. 

THE NATURAL LANDSCAPE (figs. 1, 2, 4, 5) 
Statistics on the velocity of sandstorms and deficiencies 

in or variations from the normal precipitation over the 
past two generations, seldom convey the effect that a dis
tinctive terrain has upon the observer and his judgment of 
it as a fit place for human habitat ion. Nevertheless, this 
data is necessary as a point of depar ture if we are in time 
to assess the limitations or the opportuni t ies that the nat
ural environment placed upon or offered to our prehistoric 
populat ion. In the case of the Chaco it is the long, and 
formerly arduous, crossing of the desolate wastes to the 
north and south of the canyon that gave the infrequent 
visitor or short-term occupant a feeling of depressing deso
lation, as witness Kidder: 

" T o begin with, the land is little better than a 
desert; many parts of it, indeed, are absolutely 
barren wastes of sand and rock which do not even 
support the usual dry-country flora of the South
west. It is almost devoid of springs, has no perma
nent streams, is subject to severe sandstorms, is 
blistering hot in summer and bitterly cold in win
ter. It is hard to see how life in the Chaco could 
have been anything but a continual struggle for 
bare existence" (1924: 54) . 

Kidder's comment is an echo of less articulate travelers 
before him and the consensus of much later opinion. In 
general his description of the overall appearance of the 
country is correct. While we will discuss the varied re
sources of the area under later headings, here we want to 
temper the harshness of Kidder's judgment somewhat, for 
there are portions of the Chaco that are quite green even 
in dry years. T h e tributary canyons from the north, partic
ularly the Mockingbird and Gallo, have a very heavy 
perennial cover. T h e side canyons at the south, of increas
ing depth as one goes eastward (fig. 3), also support a 
varied annual flora in very high densities. T h e character 
of the vegetation changes rapidly from the open canyon 
floor to the heads of the narrow and shaded, southern-
heading side canyons. W h a t seeps and springs there are, 
are in these southern extensions and here are small pockets 
of trees and comparatively heavy growth. 

Chaco Canyon is in San Juan County, in the northwest 
quarter of New Mexico at an al t i tude at Pueblo Bonito of 
6,123.5 feet above sea level. T h e Chaco Wash, sometimes 
called the Chaco River by courtesy of its length, but always 
an ephemeral stream, is the major drainage system of a 
high interior basin variously estimated to contain from 
4,200 to 4,800 square miles. Beginning on the Continental 
Divide near Star Lake, at an elevation of 6,900 feet, the 
Chaco flows in a westerly direction through Chaco Canyon 
and beyond, for some 70 miles from its source, where it 
turns abruptly northward to join the San Juan at Ship-
rock, New Mexico, a total length of about 150 miles. 
Chaco Canyon proper is 20 miles in length and is in the 
upper 35 miles of this drainage (fig. 1). 

T h e entire drainage basin is a country of sandstones and 
shales. T h e shales are eroded into broad flat surfaces and 
the sandstones stand out as ridges or mesas, generally 
bounded on the south by sheer cliffs. With in this drainage 
Chaco Canyon is unique; it is the only canyon of any 
extent, and it is the only large confined area, a strip from 
a half to three-quarters of a mile wide and 20 miles long, 
where the aggrading al luvium was held within an area suit
able for floodwater irrigation. T h e alluvium was derived 
both from the headwaters of the drainage and from the 
Chacra Mesa, from which also came much of the surface 
water to fill agricultural needs. 

T h e Chacra Mesa forms the south wall of Chaco Can
yon. T h e southern escarpment of this mesa, 300 to 500 feet 
high, runs for 40 miles east to west across the basin. It is 
broken once at "the Gap" across from Pueblo Bonito 
where a limited amount of drainage enters from the south, 
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FIGURE 1 — Chaco Canyon National Monument with detached areas Kin Bineola, Pueblo Pintado and Kin Ya-a in relation to the Chaco 
basin and San Juan drainage. 
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FIGURE 2 — Relation of topography to some of the major sites in the central area of Chaco Canyon. About 1927 prior to extensive planting 
in the arroyo bed for erosion control and bank protection. 

and again at Mesa Fahada some 3 miles above Bonito 
where the Vicente Arroyo drains the country to the south
east below the Chacra Mesa (fig. 3). The mesa is 1 to 
2 miles wide at its western end, the terminus of the can
yon, and widens to 7 to 10 miles at the headwaters of 
the Chaco Wash 35 miles to the east. The underlying sand
stones and the surface of the mesa dip to the north, toward 
the canyon; the drainage, both surface and underground 
in the form of springs, is toward the canyon. 

To the north of the Chaco the dip is still northward 
and, except for four short tributary canyons, the drainage 
from the north canyon rim is again northward to the par
allel Escavada Wash. The Escavada is bordered by a few 
ragged cliffs, but beyond these stretch a treeless, sage-
covered plain extending to the San Juan and its tribu
taries, some 35 miles away. This open country to the north, 
where erosion forms grotesque badlands in the underlying 

shales, is singularly devoid of prehistoric habitations. To 
the northeast, toward the Continental Divide, there was 
some prehistoric occupation, as there was to the northwest, 
along the lower reaches of the Chaco Wash and the imme
diate drainages of the San Juan, but in general this area, 
in prehistoric times, as it is now, must have been a vast 
and agriculturally useless land. 

To the south, beyond the escarpment of the Chacra 
Mesa, is another flat and treeless plain, dotted here and 
there with low mesas. This area which extends for some 
30 to 35 miles to the Dutton Plateau beyond Crownpoint 
is characterized by its shallow drainage pattern and lack of 
relief. There are some undrained basins in this area now, 
and slightly higher rainfall would increase the extent of 
ponds and backwaters. Drainage is to the northward, into 
the Chaco through the tributaries of the Vicente, Kin-
bineola, and Tohatchi washes. This is different country 
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FIGURE 3 — Chaco Canyon and a portion of Chacra Mesa, showing 
the large Pueblo III ruins and the major excavations, compiled from 
aerial mosaics. For more detailed maps of the western end of the can
yon see NPS Master Plan drawings NMCC 3113B, sheets 1, 2, 3. 

from that in the north half of the Chaco basin; here slight 
erosion discloses not the shales and carbonaceous deposits 
north of the canyon, but alluvium carried down from the 
mesas. 

This country contains a wealth of habitation sites, gen
erally small and usually early, along low mesas or on ridges 
above what are now shallow valleys cut by dry arroyos. 
While these shallow and generally short valleys between 
the mesa lands were sufficient to support a comparatively 
large but scattered population, they did not permit the 
concentration of large numbers of people. It is significant 
that within the Chaco drainage basin, a 60- to 70-mile 
expanse from north to south, and an equal distance east 
to west, Chaco Canyon alone, with its deep and aggrading 
alluvium, provided agricultural lands sufficient to support 
the concentration of peoples in Classic Chaco times. While 
a good portion of the population in these later days was 
drawn from the low-lying valleys to the south, of the 16 
Classic Chaco sites, 13 are in Chaco Canyon and two are 
in its immediate drainages with Kin Ya-a near Crownpoint 
the only exception. 

Geologic Factors 
Chaco Canyon is cut in Upper Cretaceous marine sedi

ments and these form the exposures in and northward 
from the canyon. The lowest exposure in the canyon is 
of the Allison member of carbonaceous shales, then the 
Chacra sandstone of the Mesa Verde member, followed 
by the Lewis shales, and northward, the Picture cliff sand
stones exposed in some high buttes on the Escavada, be
yond these, both northward and cut to the east by the 
Escavada Wash, the Fruitland shales, Ojo Alamo and 
Puerco formations. (See in particular, Brand 1937: 40-41 
for details of these sediments and fossil forms recovered.) 

While the aggrading alluvium of the Chaco provided 
the necessary agricultural land for population growth, the 
canyon was not without other advantages of some cul
tural importance. The cliffs and slopes provided a vast 
supply of easily obtainable sandstone for building pur
poses. While easily obtainable stone is a characteristic of 
the Southwestern scene, the Chaco was favored by miles 
of loose rock on talus slopes and by extensive ledges where 
there was exposed a finely banded, dense sandstone in uni
form layers. It was this stone that made possible the 
renowned Chaco masonry facings. 

The relief, particularly by the drainage from the side 
canyons to the north, provided seemingly the correct fall 
and the unimpeded runoff necessary for flood water irriga
tion on a large scale where surface water was controlled, 
and perhaps impounded. While the extent of control for 
agricultural purposes will be summarized, it is noted here 
that the circumstance of runoff into the canyon from 
both the north and south, along its length, as well as from 
its own headwaters to the east, provided the necessary 
surface water. 

But to the canyon itself; it has been described with varying 
degrees of detail from the time of William H. Jackson, 
through Holsinger, to Brand, Kluckhohn and Reiter, 
Bryan, Dutton, and Judd. A typical cross-section in the 
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FIGURE 4 — The Chaco Arroyo near Chetro Ketl. The vegetation in the arroyo bed is plantings of willow and tamarix. But note the lateral 
extension of the arroyo (bottom.) 

area of Kin Kletso shows a canyon a half-mile wide at 
the floor with stepped-back walls rising 280 feet on the 
north and a steeper slope at the south rising a maximum 
of 400 feet. At the north face there is little if any talus 
slope and the cliff rises sheer from the valley floor for the 
first 100 feet. This lower face of the canyon is cut in the 
lower of two massive sandstones forming the Chacra 
member, equivalent of the Cliff House of the Mesa Verde 
group. Between the two members of the Chacra is a 
relatively thin, bedded sandstone. This forms a wide 
bench rising in a gentle slope above the top of the lower 
cliff. At the top of the slope the second member of the 
Chacra rises in a second sheer wall. This situation of a 
sheer canyon wall, a gentle slope across bedded sandstones, 
and a second sheer cliff continues along most of the north 
canyon wall (fig. 2). 

The gentle slope between the two massive members of 
the Cliff House was an important aspect of the prehistoric 
terrain. It provided horizontal exposures of the bedded 
sandstone employed for most of the renowned Chaco 
masonry facings, and, from terracing evident there, it also 
provided additional agricultural land close to the main 
center of population. 

At the south side of the canyon, due possibly to the 
northward dip of the strata, but also, we think, to some 

vertical displacement, there are exposed the dark car
bonaceous shales, coal beds, and clay stringers of the 
underlying Allison member. With these softer materials 
forming the base, the canyon face here presents a steep 
talus slope below the sandstone scarp. Above this scarp 
the canyon wall rises in a series of shelves, narrow benches, 
and low cliffs to a maximum height of 400 feet. 

The floor of the canyon is cut by the sinuous Chaco 
Arroyo, here some 25 feet deep and 100 to 300 feet in 
width. Within the past 25 years extensive erosion control 
programs, confined to the 10 miles of arroyo in the National 
Monument, have seen the planting of hundreds of thou
sands of willow, tamarisk, and cottonwood in the arroyo 
bed, primarily on the outside curves of the many bends. 
These plantings were in conjunction with revetments de
signed to straighten the channel. This work has resulted 
in a dense growth bordering the bottom of the arroyo, has 
lessened the meanderings of the channels, and by thus 
increasing the velocity of the runoff has resulted in the 
cutting of a deeper, inner channel (fig. 4). 

The Chaco Arroyo affords a long profile, and the side 
branches of the arroyo numerous partial cross-sections, of 
the upper 25 feet of alluvium (fig. 5) . Bryan (1954: 30-31) 
has recorded charcoal at a depth of 21 feet in this alluvium, 
and a sherd-bearing layer at a depth of 17 feet to 20i/2 
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FIGURE 5 — Deposition on the canyon floor cut by the modern 
arroyo. Here a section of an old channel is overlain by horizontal 
deposits. 

feet below the level of the present valley floor. Judd ' s Pit 
House No. 2 was thought to have been constructed when 
the present canyon floor was 6 feet below its present level 
(ibid.: 32) while the floor of Half House (Adams 1951) 
was at a depth of 16 feet. In general, the evidences of 
possible human occupation from the lowest levels are 
comparatively rare. At levels of 5 feet and up , Pueblo I I I 
sherds and masonry walls are fairly common. 

Prehistoric Arroyo Cutting 

T h e most recent studies of the al luvium in the canyon 
floor are those of Bryan (1954). He places the formation 
of the canyon in Pleistocene times. Following this there 
was a long period of alluviation which may have reached 
a depth of 100 feet. Th roughou t this period of deposition 
the steadily rising floor of the canyon was well suited to 
agriculture based on floodwater farming. We have seen 
that the upper 20 feet of these deposits contain evidences 
of human occupation. This period of deposition ended 
sometime dur ing classic times at a level some 4 feet below 
the present surface. At this time, and Bryan refers to it 
as "Post-Bonito," a period of arroyo cutt ing began, result
ing in the formation of a prehistoric arroyo about 11 feet 
deep at that time. Th i s arroyo has been traced for about 
1,000 feet in the vicinity of Pueblo Bonito, and other 
exposures plotted both above and below this location. 

Following the cutt ing of this prehistoric arroyo it was 
filled again. T h e date of this filling is somewhat uncertain. 
Unfortunately, Bryan's fieldwork was done in 1924 and 
1925 and the dat ing of the arroyo and its refilling are 
given in terms of potsherds from Pueblo Bonito, which 
themselves were not dated very securely. Bryan seems to 
favor the thesis that this prehistoric arroyo was formed 
late in the occupancy of Pueblo Bonito (post 1100?) and 

FIGURE 6 — A remnant of the former pine forest, growing on the 
south slopes toward the east end of the canyon. 
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Hawley (1934), Brand (1937), and Judd (1954) have 
commented on the remains of pine trees still standing on 
the mesa across from Pueblo Bonito and in Werito's Rin-
con in the 1920's, and on the few still living pines in the 
upper third of the canyon (fig. 6). Near this later location, 
in a small reentrant on the north side of the canyon there 
remains a small stand of aspen that appears to be repro
ducing. The aspen seems far more out of place than do 
the struggling pines. Still farther east, toward the head
waters of the Chaco and in the deep canyons of the Chacra 
Mesa, there is an occasional Douglas-fir. 

Fifteen to 20 miles northwest of Chaco Canyon toward 
Farmington, and at the site of the old Wetherill trading 
post at Ojo Alamo, probably on a tributary of Hunter's 
Wash, there is another remnant of a pine forest. Reed 
(1962) , who has observed this stand recently, estimated 
from 40 to 50 living trees. Both of the authors have 
examined this group and have found a few young trees; 
reproduction apparently continues during occasional fa
vorable cycles (fig. 7). 

This forest remnant is in the opposite direction from 
those in the upper Chaco and greatly increases the known 
range. Heretofore the assumption has been that the pine 
forest in the Chaco was an isolated arm reaching down
stream from the area of the Continental Divide, along the 
favorable reaches of the Chaco only as far as was necessary 
—to about Pueblo Bonito. It seems more probable that the 
prehistoric Chaco forest was part of a widespread pine 
belt, intermittent perhaps, and confined to locations now 
occupied by pinyon and juniper, but nonetheless stretch
ing from the Rio Puerco drainage near Cuba, New Mexico, 
across the higher elevations, to near the confluence of the 
Chaco and San Juan. 

CLIMATE AND AGRICULTURE 
We often tend to ignore the probable prehistoric weather, 

climate, and physical environment as limiting or permissive 
factors, in any analysis of former Pueblo peoples, assum
ing simply that these people were primarily agriculturists 
who farmed as best they could amid the conditions in 
which they found themselves. The minimizing of the for
mer physical environment may be due to one or more of 
the difficulties inherent in such studies, studies which the 
archeologist may be prone to consider as ancillary to the 
main business of dissecting a ruin. Tree-ring studies do 
provide information on the relative amounts of precipita
tion having occurred over a considerable period of pre
historic time, but these studies are rarely keyed in to 
present day climatic data as these affect historic or modern 
Pueblo and Navajo agricultural practices. The remains of 
plants and animals recovered from excavations do give 
some hint of former ecological conditions; here again, the 
worth of the data depends upon the purpose for which it 
was collected and studied. Pollen analyses have promised 
much in the field of climatic studies. Samples taken by 
one of us from several levels in the face of the Chaco 
Wash have so far shown only that some species of pine 
and an agave were present (personal communication). 

However, there is for and within the Chaco sufficient 

FIGURE 7 — Remnant of a prehistoric pine forest in the badlands 
northwest of Chaco Canyon on the drainage of Hunter 's Wash. 

that it was also refilled very soon thereafter. "The channel, 
therefore must have been refilled late in the occupancy 
of Pueblo Bonito, or after its abandonment" (1954: 61). 
Bryan's suggestion that the period of arroyo cutting caused 
the abandonment of the Chaco will be covered at more 
length in the Discussion. 

Following the refilling of this arroyo the forces of depo
sition were again at work and the level of the valley floor 
rose another 2 to 4 feet. This process was halted with the 
cutting of the present, modern arroyo, an event which 
Bryan places in the decade between 1860 and 1870 (1954: 
60). 

Prehistoric Forests 
While Bryan has centered his attention on the geologic 

forces and the valley fill, first Hawley (1934: 65-75), and 
then Judd have gathered impressive evidence on the 
nature and extent of prehistoric forests in the area. Their 
findings have reinforced the assumptions of most students 
of the area — assumptions based on the vast numbers of 
pine timbers employed on construction of roofs and ceil
ings, and sometimes embedded transversely in walls as 
apparent reinforcing — that prehistoric forests must have 
been close at hand. Most unusual of Judd's discoveries 
was that a large pine tree had been growing in the West 
Court of Pueblo Bonito until sometime after A.D. 1017 
(1954: 3). From this and other evidence, particularly 
surviving stumps and Navajo recollections of others, Judd 
concluded that there had been a pine forest in close 
proximity to Pueblo Bonito, principally on the Chacra 
Mesa, and that fringes of this forest extended down into 
the many reentrants of the canyon, and even out onto the 
canyon floor. Judd noted that the complacent rings of 
many timbers showed them to have been well-watered 
over their life span. We note also that the pine used for 
timber apparently came from dense stands, and that the 
large amount of young trees cut for ceiling poles and lin
tels also seemingly came from stands where the trees grew 
thickly together. 
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TABLE I — Monthly mean temperature and precipitation data, Chaco Canyon Station, for 
a minimum period of 32 years ending in May 1961. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Max. 
Temp. 

70 

71 

79 

90 

96 

100 

106 

101 

99 

88 

77 

70 

Mean 
Max. 

Temp. 

56.1 

63.1 

69.9 

78.8 

87.6 

96.4 

98.8 

96.9 

92.0 

81.9 

66.3 

58.0 

Min. 
Temp. 

—24 

—18 

2 

6 

10 

27 

39 
38 

24 

14 

—12 

—38 

Mean 
Min. 

Temp. 

—4.6 

2.8 

9.8 

16.6 

25.6 

34.8 

46.1 

45.2 

33.2 

20.8 

7.6 

—0.8 

Mean 
Temp. 

28.3 

34.3 

39-8 

45.9 

57.5 

74.0 

81.3 

71.4 

63-5 

52.0 

37.9 

30.0 

Precip. 
Min. 

0 

.03 

0 

.05 

0 

0 

.21 

.06 

0 

0 

0 

0 

Max. 
Precip. 

1.33 

2.34 

1.86 

1.61 

3.03 

1.23 

2.49 

3.35 

4.15 

2.80 

1.38 

3.90 

Mean 
Precip. 

.42 

-59 

.62 

.50 

.67 

•35 

1.08 

1-37 

1.03 

.92 

.50 

.72 

data to warrant a separate and detailed study of former 
climates and agricultural practices. The Chaco enjoys one 
of the largest and one of the longest known series of tree-
ring records (Part II herein) . The deep alluvium with its 
former arroyos and levels of deposition was a satisfactory 
trap for pollen. The entrenched Chaco Wash and side 
arroyos offer unlimited sections for collecting pollen 
samples and for study of former periods of alluviation and 
erosion (Bryan 1954) . Finally, there are extensive remains 
of structures having to do with agriculture and water 
conservation. These have received, primarily, neglect or 
abuse in the literature since they were first reported by 
S. J. Holsinger in 1901. In this report we can only offer 
a summary of the various factors pertaining to climate 
and agriculture, beginning with a review of present day 
temperature and precipitation records. 

Modern Records 
As a basis for any discussion of modern climate, there is 

given below in Table I a summary of present day tempera
ture and precipitation data. This data was collected from 
the cooperative weather station maintained at Pueblo 
Bonito by the National Park Service and submitted monthly 
to the Weather Bureau, U. S. Department of Commerce. 
The Weather Bureau has kindly furnished us with the 
entire weather record for the Chaco Canyon station (letter 
of W. R. Schloemer, August 16, 1962) and we are greatly 
appreciative of their interest and assistance. 

Temperature and precipitation figures cover a minimum 
period of 32 years, ending in May 1962. For some months 
in the early years there are lapses during the winter when 
the Chaco station was not manned. Again, there are some 
scattered precipitation records going back to 1909 and 
some temperature records for a few months a year back as 
far as 1922. 

Because of its importance to an understanding of the 
vicissitudes of farming in the Chaco, and to show the 
wide fluctuations in precipitation from year to year, the 

total annual rainfall for each year is shown below rather 
than being summarized by month. 

TABLE II — Total Annual Rainfall, Chaco Canyon, 
1933 — 1961. 

Year 

1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 

Inches 

9.34 
7.86 

11.72 
9.66 
8.78 

12.18 

9.60 
9.09 

Incomplete 

(8.56) 
(6.55) 

(18.02) 
(5.21) 
(6.14) 
(5.96) 

Year 

1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
I960 
1961 

Inches 

11.93 

3.35 
6.14 
7.49 
5.39 

10.32 
6.05 
3.37 

13.03 E 
10.20 
7.40 E 
7.93 E 

13.14 

Incomplete 

(10.54) 
(6.25) 

The mean yearly precipitation for years with complete 
records was 8.71 inches. The precipitation shown in paren
theses ( ) is for years in which there were lapses in the 
records of from one to three months. In 1941, for example, 
with by far the greatest precipitation of any year, there 
was no rainfall record for the month of April. 

The highest precipitation in any one year was the 18.02 
inches plus, an incomplete record, in 1941. The lowest 
precipitation in any one year was the 3.35 inches in 1950, 
followed closely by the 3.37 inches in 1956. These values 
are even less than those for years in which incomplete 
records were kept. From 1950 to 1957 the precipitation, 
with one exception, was far below the mean with only 
one year, 1954, above. The Chaco seems to present a pat
tern in which there are a series of from two to four or 
five years which are slightly below the mean, separated 
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FIGURE 8 — Summer rains produce rapid and violent runoff, carrying topsoil from the mesas and channeling the valley floor. 

by single years which are far above the mean. The sig
nificance of this, as far as primitive agriculture in the area 
might be concerned, is that there would be a period of 
several years in a row in which only 5 inches to 7 plus 
inches of precipitation were available, followed by single 
years of destructive rainfall. 

The greatest precipitation in any one month was Sep
tember 1941 with 4.15 inches. This was an unusual amount, 
the only month in the entire record with three or more 
inches of precipitation. In the entire 389 months with 
complete records there were only 17 months with two or 
more inches of moisture. Over this same period there were 
18 months in which there was either no precipitation or 
an unmeasurable trace. The lowest monthly average over 
these years was for January, with .42 inch. 

The period in which crops are particularly dependent 
on rainfall to provide moisture for the growing season 
is July and August (figs. 8, 9). There is usually sufficient 
moisture remaining in the soil from winter snows and 
early spring rains to germinate seeds in May and June 
(fig. 10). Forty percent of the mean yearly rainfall comes 

in July, August, and September. Over the entire Chaco 
record the mean rainfall for July and August was 2.45 
inches. The driest two-month period occurred in 1942 
when there was only .67 inch; the wettest two-month 
period was in 1947 with 4.41 inches. In a total of 33 years, 
for which the July-August records are available, there were 
16 years with less than 2.00 inches of rain during this 
critical period; there were 9 years that had between 2.00 
and 3.00 inches, and only five years with between 3.00 
and 4.00 inches. There were two years with over 4.00 
inches and the maximum then was 4.41 inches. 

Hack (1942) suggests that a minimum of 16 inches of 
precipitation per year, 40 percent of it falling in the sum
mer months, is necessary for the production of corn in 
the Hopi country. The recent precipitation in the Chaco 
has been barely more than half this amount, and this 
again points up the fact that extensive water collection 
and conservation systems were a vital necessity during the 
period that Kin Kletso was occupied. 

Minimum temperatures limit the growing season and 
cold springs retard germination. Hot summers are con-
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FIGURE 9 — Rapid runoff in the valley floor extends the heads of 
small arroyos. 

ducive to rapid plant growth, but periods of extreme heat 
are apt to be periods that are also deficient in moisture. 
The highest temperature recorded, 106°, was in July 1942; 
this was a month in which there was only .39 inch pre
cipitation and the year which saw the 33-year old low of 
only .67 inch rain for July and August. The lowest tem
perature recorded was a minus 38° in December 1961, 
followed by readings of a minus 24° in the Januarys of 

1937 and 1947. Over the entire record there were 14 
months in which the temperature was 100° and above, 
and 35 months with below zero readings. 

The Chaco exhibits an extreme range of daily and yearly 
temperatures. There is an overall range of 144° from the 
low of a minus 38° to the high of 106°. Variations between 
low and high readings are greatest during the winter 
months when bitterly cold nights are followed by warm, 
sun-filled days. The greatest monthly variation noted was 
84°, from a low of minus 18° to a high of 66° in January 
1951; the monthly mean variations for December, Jan
uary, and February were 62.5°, 66.0° and 64.9°. Daily 
variations in temperature readings during the summer 
drop as low as 47°; the average variation over the years 
for June was 61.2°, for July 52.7°, and for August 54.5°. 

The growing season is an average of 150 days per year 
and the last killing frost normally occurs late in May. 

The weather station at Pueblo Bonito is on the canyon 
floor toward the lower end of the canyon, approximately 
4 miles above the juncture of the Chaco and Escavada 
washes where Chaco Canyon proper ends. The climate 
recorded at the weather station is that of a cold desert, 
while another inch or so of precipitation per year would 
class it as a steppe climate. The lands above the rim of 
the canyon on the north, slope quickly off toward the 
Escavada Wash and presumably do not receive much addi
tional rainfall. But the Chacra Mesa, which forms the 
south boundary of the canyon, extends eastward some 30 
miles and reaches an altitude of about 7,000 feet. It is 
most likely that within a few miles to the east, the Chacra 

FIGURE 10 — One-fourth of the yearly precipitation, and most of the effective moisture for germination of seeds is provided by winter snows. 
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Mesa, with a pinyon, juniper, sagebrush cover, enjoys 
a steppe climate. 

Local Navajo Practices 
The Navajo, present day inhabitants of the general area, 

and until 1935 occupants of most of Chaco Canyon itself, 
have successfully farmed portions of the canyon and ad
joining lands by primitive floodwater methods. Judd 
(1954) presented data on Navajo farming in the early 
1920's and illustrated several cornfields. The Navajo prac
tice was floodwater farming employing "akchin fields" 
(Hack 1942: 26) in the sandy alluvial flats at the mouths 
of short drainages entering the canyon. Judd found only 
one Navajo farmer at Juan's Lake, west of the Chaco, 
who practiced extensive irrigation using an impounded 
supply. 

Aerial photographs of the Chaco area in 1927 show 
extensive Navajo Akchin fields on the south side of the 
Escavada Wash about 3 miles east of the present high
way bridge. The fields, about 15 acres in extent, were 
watered by the numerous small arroyos draining north 
from the rim of Chaco Canyon. In later years the fields 
were owned by Antonio Trujillo and it was the practice to 
permit some of them to lie fallow each year; we estimate 
that no more than half of the available acreage was farmed 
in any one year. During the late 1930's Roy Newton, who 
owned an allotment at the juncture of the Chaco and 
Escavada washes, planted corn and melons in the sandy 
area just below the juncture of the two washes and only 
slightly above the high water level. These fields seem some
what akin to Hopi sand dune agriculture since the sand 
acted as a natural reservoir for flood water. During dry 
years the plants were watered from a shallow well dug 
in the arroyo bed. 

Former Navajo fields in Chaco Canyon are difficult to 
locate and still harder to date. There are Navajo archeo-
logical sites in the canyon whose pottery suggests the early 
1700's. There are Navajo /Refugee sites in the upper can
yon and on the Chacra Mesa with tree-ring dates around 
1730 to 1740, and pure Navajo sites with dates from 
1772 to 1889 (see Part II herein for the dating of individual 
sites, and Vivian, N.D., for a discussion of the archeology) . 
Yet, whenever Navajo agriculture did begin in the area, 
it was not evident in the floor of the canyon in the fall 
of 1849. Lieutenant Simpson in 1849, with some 400 com
panions including 55 mounted Pueblo Indians and 80 
mounted Mexican militia, traversed the Chaco in August 
when cornfields would have been most evident, and makes 
no mention at all of fields or crops (Simpson 1852) . On 
the other hand, he observed while in the vicinity of 
Wijiji, that while there were a few patches of gramma 
grass to be seen, "the country as usual — presented one 
wide expanse of barren waste." Indeed, Simpson saw no 
hogans or Navajo at all, except some footprints which 
were thought to be those of Navajo spies. 

The first point at which Simpson recorded Navajo 
cornfields, in 1849, was some 30 miles beyond the Chaco 
at the base of the Chuska Mountains, just east of Wash
ington Pass. 

William H. Jackson, who in 1877 followed Simpson's 
route from San Ysidro past Cabezon Peak to the west end 
of Chaco Canyon, reported on both Navajos and cornfields. 
The season was May, too early for corn to be up, but 
Jackson was told that the Torrejon valley east of the 
Chaco headwaters was traditionally used by the Navajo 
for raising corn. Near Pueblo Pintado at the head of Chaco 
Canyon, Jackson found a few families of Navajo and saw 
the previous season's cornfields. He observed that they 
had "planted considerable ground in corn, drawing off 
by acquias the water which occasionally finds its way into 
the arroyo, and flooding the loose, porous soil adjacent to 
it" (Jackson 1878: 433). Two hours ride downstream from 
Pueblo Pintado, somewhere in the canyon, Jackson en
countered a camp of "some families of Navajos." This was 
still above the ruin of Wijiji; there were no fields here 
and there were no Navajo or fields farther down the canyon. 

Some 20 years later there were several Navajo fields in 
Chaco Canyon in the vicinity of Pueblo Bonito. George 
H. Pepper, while with the Hyde Exploring Expedition ex
cavating at Pueblo Bonito, photographed some of the 
crops. "Nigallita's field" was on the south side of the canyon 
between Chetro Ketl and Hungo Pavi and was presum
ably watered by drainage from the large reentrant known 
as Werito's Rincon. The crops shown are a patch of either 
melons or squash and a large field of corn. Pictures of 
"Havalupais camp" also in the canyon in this vicinity, 
show at least one and possibly two cornfields and a group 
of Navajo husking corn under a brush shelter at the edge 
of a field. "Bringing in hay" shows a group of Navajo 
women on horseback with bulging sacks of hay tied behind 
the saddles. This was presumably native hay gathered in 
the lush side canyons. 

S. J. Holsinger, who was in the Chaco in May of 1901, 
did not describe individual fields but noted that, "The 
Navajo till the moist sand, in the secondary wash, where 
it widens sufficiently to give them an acreage, as it does a 
few miles below the ruins of Bonito," and "He, [The 
Navajo] usually avails himself of the run-off from sur
rounding water-sheds, conducting the flood-waters by small 
ditches to his thirsty cornfields. He does not plow or 
cultivate the ground, neither does he plant compactly or 
continuously. He plants a few hills here and there where 
experience has taught him that the soil will produce" 
(Holsinger 1901: 11, 12). 

The rather scanty data on Navajo agriculture here sug
gests that while the Navajo were in residence in number 
from at least 1730, they did not farm the canyon bottom 
until some time after 1849, and that by 1877 these small 
agricultural plots were still confined to the headwaters of 
the Chaco drainage. By 1898 to 1901 the Navajo were farm
ing the more favorable locations everywhere in the canyon. 
By Judd's time in the early 1920's the amount of land 
under cultivation seems to have diminished. The last fields 
planted in the canyon were those maintained by Tomas-
cito's family in the south gap for some years after the 
Monument was fenced. These were abandoned about 1947. 
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Floodwater Irrigation 
The evidence from Navajo agriculture indicates that 

limited crops could be grown successfully in Chaco Canyon 
in selected locations by floodwater farming, employing a 
minimum of temporary ditches, dikes, and other control 
measures. Extensive prehistoric structures for the collect
ing and control of runoff indicate that in times past the 
area was also deficient in rainfall, and that perhaps several 
kinds of floodwater farming were employed in bringing 
large areas of the canyon under cultivation. 

As a guide for the kinds of agriculture that may have 
been practiced in the Chaco, we turn to Hack's study of 
the changing physical environment of the Hopi (1942). 
The Hopi are assiduous farmers, taking advantage of each 
plot of arable ground, carefully leading rivulets of water 
among the crop, and shielding individual plants from 
damage by blowing sand. We may assume that the pre
historic Chaco population was no less concerned with its 
livelihood, and that almost the entire male population was 
employed in farming every available space. The Chaco 
people controlled much larger amounts of water than were 
available to the Hopi, particularly in the runoff from 
large slopes. 

Hack's study of the Hopi indicated that they were able 
to cultivate from 3 percent to 6 percent of the available 
watershed area, with an average of 3 percent to 4 percent 
under cultivation at any one time. He showed, further, 
that to be effective for irrigation during the summer 
months, a rain had to produce at least .02 to .03 inches 
of water. Less rainfall than this would not produce runoff 
from the drainage areas. On an average there were 10 
days during the growing season each year when there 
was sufficient rainfall and resulting runoff to provide the 
required free-flowing water. 

Among the Hopi there were two plantings of corn each 
spring. The first, and rather limited planting to be used 
as green corn, occurred about April 15. This was followed 
by planting of melon and squash about the first of May. 
The major part of the corn crop was planted in mid-May 
or about the time of the last killing frost, and small patches 
of corn continued to be planted until the summer solstice, 
June 21. The early corn was harvested as green corn at 
the end of June or about 100 days after planting. The major 
part of the corn crop was harvested about September 25, 
some 130 days after planting; by this time the first killing 
frosts had appeared (Hack 1942: 20-21). 

The major part of Chaco Canyon was irrigated by flood-
water farming from the overflow of the Chaco Wash before 
the wash became an entrenched arroyo. This is a familiar 
pattern of irrigation along streams or very shallow arroyos 
like Tallahogan Wash vary considerably in depth and in 
some places are so shallow that the water can easily be 
diverted by earthen spreaders. This type of irrigation is 
no longer of great importance for the Hopi, but before 
the arroyos became deeply incised (1900?) many fields 
were located along the main streams, particularly in the 
Oraibi Valley (Hack 1942: 29) . In the Chaco this type of 
overflow irrigation, derived from floodwaters originating 
to the east in the area of the Continental Divide, provided 

a strip of highly productive land, annually enriched by 
silt, some 18 miles long and one-quarter to one-half mile 
wide. The parallel Escavada Wash, 3 to 4 miles to the 
north, would have also provided long stretches favorable 
for this type of irrigation. 

The Chaco Wash is deeply entrenched only in Chaco 
Canyon. Once it leaves the canyon and is joined by the 
Escavada, it becomes a wide, sandy expanse a quarter- to 
a half-mile wide and only 3 to 4 feet below the surround
ing terrain. Several miles of land bordering the wash on 
the south side, below Penasco Blanco, could also have 
been irrigated by overflow of floods. 

Considering the long expanse of the Chaco that was 
farmed, the demands of the fields upstream and the quan
tity of water lost through transpiration, it is possible that 
there was seldom sufficient water remaining in the wash 
this far below the canyon to provide overflow irrigation. 
If this was the case, it is possible that early floods provided 
enough stored moisture in the sandy bed to permit the 
Hopi type of sand-dune agriculture practiced by the Navajo, 
Roy Newton, who grew corn in this area. And, since the 
wash here is as wide as Chaco Canyon just above it, there 
are other possibilities. It is possible that as the wash moved 
from side to side of its present wide bed that there 
developed low but wide terraces just below the level of 
the highest floods. Such terraces are favored locations for 
cornfields in the Hopi country; large floods overflow them. 
In lesser floods they are moistened by underground seep
age of water (Hack 1942: 30). Providing that sufficient 
quantities of water were drawn off upstream to lessen the 
danger of destructive floods, large portions of the wide 
bottom of the wash could have been planted as akchin 
fields, or by employing a series of low dikes, as the so-
called trinchera fields of the Hopi. While trinchera fields 
are usually thought of as those above stone terraces on 
hillsides, Hack uses the term to describe fields behind low 
dikes in the beds of gullies and arroyos (ibid.). 

The type of irrigation we have been describing so far 
for the Chaco, overflow along the sides of the wash, ter
races below the canyon, and fields in the wide bed of the 
wash, leave little if anything in the way of concrete evi
dence. It is true that no one has yet delimited a prehistoric 
Chaco field, determined its depth, or ascertained if it was 
bordered by banks, ditches, stone, or brush. Hack has said 
that successive akchin fields produce, as seen from the air, 
a distinctive rectilinear criss-cross pattern (ibid. :28). One 
of us, Vivian, and Charlie R. Steen, in aerial flights over 
the Chaco, have seen such distinctive rectilinear patterns 
near Chetro Ketl and again west of Casa Rinconada. We 
have satisfactory photographs only of those near Chetro 
Ketl. 

There are certain other locations in and adjacent to 
Chaco Canyon that were susceptible to overflow irrigation 
and akchin type fields. These are the areas of the major 
drainages entering the canyon where fields would be above 
the level of overflow from Chaco Wash: the drainage area 
in the "south gap" opposite Pueblo del Arroyo, the wide 
valley of the Vicente Wash drainage at Mesa Fahada, and 
on the north side, Mockingbird Canyon, Gallo Canyon, 
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and the canyon leading to the sheep camp on the former 
Sargent ranch. Together these drainages could have pro
vided an addit ional several square miles of well-watered 
arable land. 

Water Control Structures 

T h e question of whether or not there are in the Chaco 
area, large prehistoric structures for the control of surface 
water, has been examined by previous writers and these 
studies have resulted in diametrically opposed opinions. 
In this paper we can present only a brief summary of 
the problem. T h e r e are sufficient water control systems 
in the Chaco to warrant a separate and detailed study of 
the construction of the systems themselves, the areas 
drained, and the probable location of the fields served. 

S. J. Holsinger (1901) was the first to report that por
tions of prehistoric irrigation works could be observed in 
Chaco Canyon and at outlying sites. Holsinger's manu
script was not generally available. Holsinger was followed 
by Hewett (1936: 123-125) who had access to the manu
script and generally followed it. T h e n Brand (1937: 113-
114), who examined the problem, took sharp issue with 
both Holsinger and Hewett. He scoffed at the idea that 
construction for the control of surface waters in the 11th 
century could still be observed. It is evident that Brand, 
who was an astute and meticulous observer, did not in 
this case, check the observed locations on the ground. 
Judd (1954: 55-57) refers back to Holsinger and Hewett 
in his discussion of Navajo farming practices. It was 
Judd 's opinion that many of the former prehistoric works 
had been modified by later Navajo farmers. Considering 
the usual extent of Navajo construction for floodwater 
irrigation, this seems highly unlikely. J u d d (1954: fig. 7) 
also presented a m a p of the large irrigation ditch at 
Kin Bineola. 

Bryan (1954: 38, 39) stated that he looked for bu t found 
no prehistoric ditches, and that it is inconceivable had 
they existed, he would not have located them. He also 
stated that in front of Pueblo Bonito, J u d d exposed a 
series of "obviously artificial canals or ditches. They ran 
parallel to the front of the refuse mound —. They were 
from 4 to 10 feet wide and were enclosed on the downhill 
bank by walls of slushed m u d (adobe) laid with care and 
in places supported by the dumping of house refuse" 
(ibid.. 45). 

Field observations over several years, of the areas re
ported by Holsinger, demonstrate that some but not all of 
the irrigation works he reported are easily apparent . These 
observations have also disclosed addit ional construction 
not previously reported. It is certain that further investiga
tions supplemented by aerial surveys will br ing to light 
an extensive network of water collecting and control 
structures. Here those presently known to the authors are 
only summarized. 

Holsinger reported irrigation works at Kin Bineola, 
Kin Klizhin, Una Vida, nor th of Penasco Blanco, and at 
Kin Ya-a. We have seen those at Kin Bineola and Kin Ya-a, 
are in doubt about that at Kin Klizhin, and have failed 
to locate any at Una Vida. We did not find a dam at 

Penasco Blanco, but there is a large ditch in evidence. 
J u d d excavated the series of adobe-lined ditches just 
described, in front of Pueblo Bonito. These ditches carried 
water from the rincon north of Chetro Ketl. 

Additional large ditches not previously reported are 
located on the canyon floor opposite Penasco Blanco and 
at Pueblo Pintado. Above the canyon floor there is a large 
masonry dam in a reentrant off Werito's Rincon; there is a 
large ditch cut through the canyon rim above Pueblo 
Bonito, and on the wide bench below this ditch, between 
Kin Kletso and Chetro Ketl, there is extensive terracing. 

Some of this was unfortunately destroyed in the late 
1930's by construction of an aborted road. 

T h e ditches at Kin Bineola, Kin Ya-a, and Pueblo Pin
tado were for the collection of runoff from large drainage 
areas whence the water was led to convenient fields. Hol
singer described a large dam in the canyon floor nor th 
of Penasco Blanco. T h e impression is given that the dam 
impounded water from either the Chaco or Escavada 
washes. T h e area is now covered by immense sand dunes. 
Just east of this location, however, are remains of the 
large ditch, starting well above the level of the canyon 
floor, that seemingly caught the runoff from an area of 
bare rock, and led it upstream along the north side 
of the canyon. 

T h e numerous side arroyos cutt ing across Chaco Canyon 
suggest that the canyon floor was not all entirely level at 
any one time in the past. The re were certain portions that 
could not be watered from overflow of the central wash. 
T h e ditches in front of Pueblo Bonito, the ditch nor th of 
Penasco Blanco, and perhaps the construction reported at 
Una Vida were for the collection of water from the nor th 
slopes and for irrigating higher fields on that side of 
the canyon. 

T h e dam, on an upper bench of the canyon, in Werito's 
Rincon, was for irrigating terraces above the canyon. Below 
the structure are scattered lines of rocks along the mesa 
edge; these may have marked the downhil l limits of garden 
plots. T h e soil on the bench here is sandy and shallow. 
Whi le this soil does not appear particularly fertile, it 
should be recalled that among the Hopi the most effective 
sand-dune agriculture was practiced where the sand was 
relatively shallow, some 3 feet in depth, and where it over
lay a less pervious layer such as clay or rock. 

Somewhat similar construction for agricultural purposes 
is evident on the nor th side of the canyon on the wide 
bench between the two massive beds of Chacra sandstone. 
At least one ditch from the rim empties onto this bench. 
T h e r e are extensive walls on two sections of the bench. 
One may have held back soil in the manner of the Mexican 
trinchera fields; the other wall is too high for this purpose 
and is suggestive of the walled gardens at Zuni. 

T h e large ditches for the collection of runoff from 
slopes, and the construction just outl ined, have a direct 
bearing not only on prehistoric agriculture, but on the 
abandonment of the canyon. Gregory, Brand, Hack, Bryan, 
Judd , and others have all described the effects of the 
entrenchment of arroyos: a period of drought reduces the 
vegetation; reduced vegetation results in accelerated run-
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off; accelerated runoff results in the arroyos cutting deeper; 
this lowers the water table; the lowered water table results 
in the loss of more vegetation and makes irrigation im
possible, resulting in still more rapid runoff and further 
deepening of the arroyos. 

In the Chaco the entrenchment of arroyos would "have 
had no effect upon the ditches for collecting water at Kin 
Bineola, Penasco Blanco, Pueblo Bonito, Kin Ya-a, Pueblo 
Pintado, or similar works above the canyon floor. A 
drought would result in their collecting less water, but 
it would not make them inoperative. Thus, while rapid 
entrenchment of the Chaco arroyo would eliminate over
flow irrigation in the center of the canyon, it would not 
necessarily cause the rapid abandonment of the region. 

Bryan dates the cutting of the prehistoric Chaco arroyo 
at about the time Pueblo Bonito was abandoned. It was 
not dated in terms of the modern calendar. At one point 
he refers to late sherds found in the bottom of the arroyo 
and considers that the arroyo was formed in "post-Bonito" 
times. He was obviously concerned about this designation 
since he felt that arroyo cutting would have caused lower
ing of the water table and abandonment of the area. Since 
he did not believe that other types of large scale irrigation 
existed he was in a quandary to explain the presence of 
pottery makers after the formation of a deep arroyo. In 
our view the existence of large systems for the collection 
of runoff from the slopes, and lesser systems for irrigating 
benches above the canyon floor, permitted the presence of 
a continuing agricultural community, albeit a reduced one, 
long after the development of deeply incised arroyos. 

Such water control systems may have supported those 
responsible for the late dates at Kin Kletso, the Mesa 
Verde reoccupation of some classic sites, and the sites 
dating in the last quarter of the 14th century at Fahada. 
We recall that the greatest extent of Navajo agriculture 
in the canyon itself occured after the formation of the 
modern arroyo about 1860. In all probability there has 
been no period in the last thousand years when akchin 
type agriculture in some degree has not been possible 
in Chaco Canyon. 

Climate or Physiographic Change 
Students of the Chaco, who have given the problem 

more than passing consideration, seem agreed that periods 
of drought in the past have triggered cycles of erosion. 
The periods of lessened precipitation can be accurately 
dated from tree-ring records. The cycles of erosion and 
later deposition can be observed in the walls of the present 
arroyo. There has been no effort to correlate the dated 
drought periods with specific erosion cycles, but we note 
that a drought occurred in A.D. 1090 to 1101 (Douglass 
1935: 49; Hawley 1934: 73), and that Bryan has dated the 
prehistoric Chaco Arroyo at about that time in terms of 
prehistoric pottery. Droughts in the A.D. 790'S, 900 to 904, 
924 and 980 had no lasting effects on the residency of 
Chaco peoples. Further, in her review of tree-ring dates 
and building periods for Chetro Ketl, Hawley has shown 
that drought years as indicated by tree rings did not cause 
a decline in building activities (1934: 71-74). 

The water supply in the canyon does not appear to be 
greatly affected by short periods of drought. Today there 
is ample subsurface water in the Chaco Wash throughout 
the length of the canyon. The water lies from 3 to 6 feet 
below the surface in most locations. Toward the west at 
Penasco Blanco it often rises to the surface in a series of 
shallow pools. Farther downstream, below the juncture of 
the Escavada Wash, the water table is generally from 2 
to 4 feet below the surface and supports areas of phrag-
mites and similar growth. Judging from the depths to 
which bridge piling was driven, and tests made by driving 
well-points by one of the authors, the water-bearing layer 
of sand reaches a depth of 16 feet where it rests on clay 
hardpan. Wells dug into this water-bearing sand have 
supplied Navajos, traders, various expeditions, a field 
school, the National Park Service, and a single dug well 
presently supplies the Monument headquarters with water 
for domestic use, watering trees, lawns, etc. The difficulty 
has never been with the subsurface water supply but with 
the means to dig wells in quicksand. Long association with 
dug wells in the Chaco have shown that the supply is both 
large and very little affected by excessively dry summers. 

Attempts at drilling deep wells back from the edge of 
the arroyo to depths of about 400 feet have also demon
strated that the sole source of water is the subsurface stream 
in the arroyo bed. 

There are no tree-ring records for the Chaco—mirroring 
the relative rainfall and runoff — for the period A.D. 1126 
to the early 1300's where there are seven dates (CM 35, 
Part I I ) ; thus, there is no data from the Chaco from the 
period in which the major abandonment took place. How
ever, for the remainder of the Colorado River Basin the 
"great drought" of 1276-1299 was merely the culmination 
of a long, dry interval beginning in A.D. 1215. Judged by 
tree-ring growth, this 85-year period in the Colorado River 
Basin was about twice as dry as is the present climate 
(Schulman 1956: 65). The present is also considered a 
dry period that began about 1930. 

If the 1200's there were twice as dry as in the present 
climate in the area under consideration, and there were 
no excessively wet periods represented for the 1100's, it 
seems reasonable that the climate we are most interested in 
— the latter half of the 1100's and possibly the first quarter 
of the 1200's — could not have been more moist than it is 
today, and was in fact much the same. 

Factors other than the growth records of trees in the 
same overall drainage tend to confirm this thesis. The 
evidence of extensive water conservation systems in and 
near Chaco Canyon testify that rainfall and natural distri
bution of surface water, including the overflow of the 
wash running the length of the canyon, were insufficient to 
produce the necessary crops. From the following sections 
it will be seen that the mammal population was not ap
preciably different from that obtaining today except for 
the absence today of some of the larger forms, and this 
absence cannot necessarily be laid to a change in climatic 
conditions. The presence of scattered pines in the Chaco 
in historic times, and the remnant forest in Hunter's Wash 
to the northwest also suggest that it has not been climatic 
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FIGURE 11 — Detail, physiographic change. Loss of cover on the mesa top has permitted rapid runoff and channeling of surface water, 
below this the bench is either channeled or reduced to bedrock. Below the talus slopes there is no diversion of surface runoff as it quickly cuts 
arroyos. 



change but removal of ground cover, aided by human 
agency, that has reduced the Chaco forests. 

The primary change taking place in the Chaco over the 
past 800 or so years has been physiographic. Denudation 
and erosion have become so greatly augmented that the 
ground cover has washed off the mesa tops, and the 
canyon floor has become deeply incised by arroyos (fig. 
11). But the water supply remains much the same. Pro
tected from grazing and other use the thickly overgrown 
Mockingbird and Gallo Canyons reflect prehistoric condi
tions before intensive land use, prehistoric or modern. 
The bottom of the Chaco Wash, lined with cottonwoods 
and thriving willow and tamarisk (an import), reflects 
the water supply now and in prehistoric times, simply 
on different levels. 

NATURAL RESOURCES 
Mammals 

The section on bone tools contains extensive data on the 
frequencies of the fauna present and the specific bone 
elements employed at Kin Kletso. The purpose here is to 
present a summary list of forms reported in the literature 
up to this time, and to comment on the modern mammal 
population in relation to other aspects of the natural scene. 
The mammalian forms which have been reported, in most 
cases by simple presence, from Bc-50, 51, Pueblo Bonito, 
Pueblo del Arroyo, and Leyit Kin are: 
Antelope, American Pronghorn (Antilocapra americana) 
Badger (Taxidea taxus) 
Bear, Grizzly (Ursus horribilis) 
Beaver (Castor sp.) 
Bison (Bison bison) 
Bobcat (Lynx rufus baileyi) 
Cottontail Rabbit, Audubon's (Sylvilagus auduboni) 

Also Nuttall's Cottontail Rabbit (S. nuttalli pinetis) 
Coyote (Canis latrans) 
Deer, Mule (Odocoilens hemionus) 
Dog (Canis familiaris) 
Elk (Cervus canadensis) 
Fox, Gray (Urocyon cinereoargentens) 
Fox, Red (Vulpes sp.) 
Gopher (Thomomys perallidus) 
Jackrabbit (Lcpus californicus) 
Mountain Lion (Felis concolor) 
Mountain Sheep (Ovis canadensis) 
Mouse (various, possibly intrusive in some cases) 
Porcupine (Erethizon sp.) 
Prairie Dog (Cynomys gunnisoni zuniensis). Some possibly 

intrusive. 
Wood Rat (Neotoma mexicana) 
(Brand 1937: 64-65; Kluckhohn and Reiter 1939: 147; 
Judd 1954: 64, 1959: 126; Dutton 1938: 65). 

The fauna of the Chaco area has been almost totally 
neglected by zoologists, though Brand (1937: 47-48) has 
supplied a list of the more common forms present in the 
area. If we assume that the mammal bones recovered from 
the excavations largely represent local fauna then there 
has been a decrease in the larger forms, but this may well 
represent only the encroachment of civilization, overgraz

ing, and similar factors, and have little bearing on vegeta
tive changes caused by climatic fluctuations. When Brand 
wrote in 1937 mule deer had not been seen in the general 
Chaco area for many generations. Yet within the past 5 
years, clue to the general increase in herds throughout 
northern New Mexico, mule deer have become fairly com
mon on the Chacra Mesa east of the Monument; they have 
been observed close to Kin Kletso and have wintered in 
the brush of Gallo Canyon. Likewise, the American Elk or 
Wapiti has been absent through all of this quarter of 
New Mexico since the turn of the century. However, about 
1948 a bull, cow, and calf elk from a herd transplanted 
in the Jemez Mountains, 60 miles or so to the east, made 
their appearance in the Chaco and lived through one fall 
and winter in the rincons and larger reentrants on the 
south side of the canyon between Mesa Fahada and Pueblo 
Pintado. They were apparently at home in this environ
ment and found sufficient forage at the heads of the rin
cons and sufficient water in the several springs and seeps 
at the base of the cliffs. 

The same situation prevails in regard to the American 
pronghorn antelope; where they had been an animal of 
the dim past in Brand's time, they have since been intro
duced or reintroduced south of the canyon, between there 
and Crownpoint. They occasionally move into the canyon, 
through the broad valley at Mesa Fahada. A maximum 
of 11 animals has been counted in one sighting. There are 
occasional mountain lions on the Chacra and they can be 
expected to increase as the mule deer multiply. Of the 
larger mammals, then, the bison was an import and only 
the bear and the mountain sheep are no longer a part of 
the natural scene, if they ever were. Even under the mini
mal conditions now prevailing and with a change from a 
mixed forest cover to one that is largely pinyon and juni
per, the larger herbivores and their predators are able to 
survive and in general, to increase. While their continued 
presence, or return may in some degree testify to their 
adaptive qualities, it also suggests that there has been but 
slight change in the vegetative cover on which they depend. 

Of the smaller mammals from the prehistoric list, the 
beaver is certainly no inhabitant of the Chaco today. The 
badger, porcupine, bobcat, gray and red fox are present. 
The coyote has been greatly reduced through the efforts 
of local stockmen, and the prairie dog, once so numerous, 
was all but wiped out by gas and poison. How this cam
paign of total eradication included the National Monu
ment we do not know, but it is good to see that these 
interesting rodents have become reestablished within the 
Monument boundaries. As Brand pointed out, the mam
malian life of the Chaco, in addition to the forms noted, 
is now dominated by the smaller fry: the jackrabbit, two 
species of cottontail, chipmunks, four species of ground 
squirrels, about a dozen kinds of mice, six species of rats, 
and the golden pocket gopher (1937: 47-48) . 

The Avifauna 
Except for two instances the identifications presented in 

this section were made or verified by Lyndon L. Hargrave, 
National Park Service Collaborator in ornithology. Mr. 
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Hargrave has in progress a long-range study of the bird 
remains from many Southwestern sites, including a reex
amination of some published material. A good deal of our 
material has come from his interim reports on Chaco Can
yon. For ease of discussion we have followed Mr. Har-
grave's lead in considering the turkey as a domestic bird, 
separate and apart from wild birds. T h e turkey remains 
from Kin Kletso and a few other specific locations are 
summarized separately. T h e remains of all other birds 
from Kin Kletso are tabulated with the known remains of 
wild birds from other Chaco sites, this to present an overall 
view of the prehistoric avifauna, the dominan t species, and 
their possible import in studies of this kind. 

Worked Bone 

There were 32 bird bone artifacts recovered from Kin 
Kletso. Of these, 29 were awls made from turkey tibio-
tarsi, tarsometatarsi, and radii; there was one bone tube 
from a turkey tibiotarsus and one otherwise unidentified 
worked tarsometatarsus. T h e golden eagle was represented 
by one awl from a tibiotarsus and one tube, possibly a 
bead, from a humerus. One addit ional bone tube was from 
the ulna of a sandhill crane (Hargrave Ms. 1963 a). 

Turkeys 

In addit ion to the 30 turkey bone artifacts there were 192 
unworked turkey bones. Mr. Hargrave estimates that they 
represent a min imum of 18 individuals. In regard to their 
age and probable source, Hargrave stated, " T h e turkey 
bones treated herein cannot positively be said to be from 
birds bred at Kin Kletso, however, since without excep
tion the turkey bones studied all appear to be from mature 
or near-mature birds. Usually whenever bones of adul t 
turkeys are found, bones of juveniles are also found. How
ever, the turkey unquestionably was an impor tant eco
nomic commodity at Kin Kletso even if these individuals 
were acquired elsewhere" ( ibid.) . 

While the last statement might suggest the specialized 
raising of turkeys as an item of trade, in certain Chaco 
towns, this course appears unlikely. We know of no re
corded instance of unmistakable turkey confines in exca
vated Chaco towns, though there have been occasional 
finds of eggshells (Judd 1954: 66). In a tightly knit archi
tectural uni t such as Kin Kletso, entered from the second 
story, there would have been relatively little space avail
able. Extensive flocks of turkeys were probably confined, 
when necessary, outside the pueblo, both here and else
where in the Chaco. 

T h e earliest Southwestern turkey remains are those from 
Earl Morris' Durango Basket Maker II sites where five 
bones were recovered. T h e problem of domestication was 
not considered (Rodeck in Morris and Burgh 1954: 117). 
Reed (1951) has summarized the turkey in Southwestern 
archeology, listing other early finds near Flagstaff from the 
A.D. 600's and at Alkali Ridge about A.D. 775, and trac
ing its history up through the time of the Spanish entradas. 
He found the extensive use of the turkey to be a distinctive 
feature of the San J u a n Anasazi. 

As far as the Chaco is concerned, Roberts (1929: 126) 
noted that tools from Shabikeshchee Village, a late Basket 

Maker site with probable construction dates for two struc
tures at A.D. 753 and 757 (Bannister Part II herein), were 
probably made from turkey, bu t definite identifications 
were not available to him. Likewise, Adams listed only 
unidentified bird bones from Half House, another late 
Basket Maker III site close by, and in part contempo
raneous with Shabikeshchee Village (1951: 283). If these 
bones should become available for study, they might be 
of prime importance in dat ing the local domestication of 
the turkey. Hibben reported that turkey remains were 
absent in the Pueblo I levels of Tseh So (Bc-50) , though 
plentiful in later levels (1937: 106). 

At any rate, from Pueblo II times on in the Chaco, the 
turkey was present in quanti ty and its remains have been 
found as tools, as feathers in robes, as discarded raw bone, 
as "burials," and simply as discarded whole birds. T h e 
most notable "burials" were the remains of five headless 
female turkeys positioned on the floors, between the venti
lator openings and the deflectors, of four kivas at Tseh So 
(Hibben 1937: 47) . Rixey recovered a turkey burial from 

Pueblo del Arroyo, and in 1960 Vivian recovered the re
mains of seven or eight whole turkeys that had been dis
carded in a room at Una Vida. T w o of the birds were 
found toward the center of the floor in the position of 
articulation. T h e remains of five or six addit ional indi
viduals had been tossed in a heap in one corner where 
they remained largely in the position of articulation. T h e 
turkeys had been placed in the room after some sand and 
drift had accumulated on the floor, but prior to collapse of 
the roof. T h e impression received from removing these 
birds was that they were not "burials" but that they were 
turkeys, who after death, may have lost a leg, a wing, a 
head, or other parts to dogs or children, and were then 
discarded by being tossed into an abandoned room. While 
bone tools, feather blankets and scrap bone from refuse 
all suggest that turkeys were butchered at times, the find
ing of "burials" on floors and discarded bodies not eaten 
or otherwise used, suggests either ceremonial killing (see 
later comment ) , or a plethora of turkeys about the village. 

Wild Birds 

T h e prehistoric bird populat ion of the Chaco area was 
apparently a sizable one, whose larger forms were captured 
for a wide variety of uses beyond mere subsistence, if for 
that at all, and who perhaps enjoyed captivity in company 
with exotic members of the family from much farther 
south. While the absolute number of bird bones recovered 
from excavations is much smaller than the number of 
mammal bones recovered, both from Kin Kletso and from 
other Chaco sites, there is overall, a slightly greater num
ber of species represented among the birds. Th i s may be 
due to the ceremonial na ture of the uses to which birds 
were pu t and not to their general edible qualities. Bird 
remains would seem to offer a particularly wide field of 
investigation. Birds are apparently sensitive indicators of 
climatic conditions and the presence or absence of their 
remains, on one hand, might assist in delimiting and defin
ing the ecological zones they once inhabited. On the 
other hand, data suggests that some birds at least were 
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TABLE III. Avifauna, the known wild birds recovered from 11 Chaco sites, by the minimum number of individuals present 

Red-tailed Hawk (Buteo jamaicensis) . . 

Swainson's Hawk (Buteo swainsoni) . . . . 
Great Horned Owl (Bubo virginianus) . . 

Pinyon Jay (Gymnorhinus cyanocepbala) 

Ferruginous Hawk (Buteo regalis) 

Scaled Quail (Callipepla squamata) . . . . 

Ara (Sp.?) 

Thick-billed Parrot (Rhynchopsitta 

Mourning Dove (Zenaidura macroura) . 

Horned Lark (Eremophila alpestris) . . . . 

Rough-legged Hawk (Buteo lagopus) . . 

Band-tailed Pigeon (Columba fas data) 

Barn Owl (Tyto alba) 

Cooper's Hawk (Acdpiter cooperii) . . . . 

Flicker (Sp.?) 

Quail (Sp.?) 
Goshawk (Acdpiter gentilis) 

Leyit 
Kin 

2 

1 

13 

Una 
Vida 

5 

3 

1 

1 
1 

1 
1 

1 

1 
1 

1 

17 

Pueblo 
Bonito 
(Judd) 

24 

17 
12 
14 

2 
2 

4 
4 * 

2 

4 

2 
1 

88 

Talus 
Unit 

1 

2 

1 
1 

1 

1 
1 

1 
1 

10 

Bc-
236 

1 

1 
1 

1 

1 

1 

6 

Bc-
51 

6 
1 

1 

3 

11 

Kin 
Kletso 

3 

1 

4 

1 

1 

1 

1 

1 

1 

1 

15 

Bc-
50 

2 

2 

1 

5 

Bc-
53 

2 

1 

3 

Pueblo 
Chetro Del 

Ketl Arroyo 

I ** 

2 

1 

1 
1 

1 

1 

4 4 

Total 

49 
26 

15 
14 

11 
10 

6 

5 

5 
6 
1 

5 

3 

3 
2 

2 

2 

3 

176 

* From Pepper 1929 ** From Judd 1959 

imported, and that a more fruitful field of investigation 
might be the tracing of certain ritual practices through 
long periods of time. A hindrance to studies of this sort 
has been the lack of quantitative data on the avian mate
rial identified. When bird bones have been identified at 
all in the Chaco they have been indicated by mere presence 
or absence and not by the minimum possible number of 
individuals present. Our Table III, with at least some of 
the remains from 11 sites, is a first step to remedy the 
situation. 

Of the presumed wild birds represented in the Chaco 
lists, the green macaw, the scarlet macaw and the thick-
billed parrot were not natives but were captive birds; we 
suppose they approach the status of the turkey since there 
is evidence that they were bred in captivity, at least at 
Casas Grandes, Chihuahua, and were at least semi-domes
ticated even though it may have been necessary to replen
ish breeding stock from wild flocks. In Chaco Canyon the 
greatest numbers were recovered from Pueblo Bonito, with 
few individuals from Pueblo del Arroyo and Una Vida. 
At Pueblo Bonito, Pepper uncovered one room containing 
some 10 inches of macaw droppings, the bodies of 12 green 
macaws, and the careful burial below the floors, of two 
additional macaws. Of particular interest here is Pepper's 

suggestion that the macaws may have been kept in cages. 
Of equal importance was his finding with the macaws, the 
bodies of four pinyon jays, who were presumably kept in 
cages in the same room (Pepper 1920: 194-195). The recent 
discovery at Casas Grandes, Chihuahua, by Di Peso, of 
what were ostensibly macaw breeding cages, indicates a 
highly developed industry there in the breeding of macaws, 
and suggests a likely source of supply for the Chaco birds. 

Previous publications, notably Judd, 1954, have pro
vided a total listing of 16 species of wild birds from Chaco 
sites. The largest single group, 14 species, came from 
Pueblo Bonito. Some of these forms were also identified 
in collections from Tseh So (Brand et al. 1937: 106), Bc-51 
(Kluckhohn and Reiter 1939: 147-148), Leyit Kin (Dut-
ton 1938, passim), and Pueblo del Arroyo (Judd 1959: 
126). In addition to having some birds in common with 
other sites, Tseh So provided feathers of the red-shafted 
flicker and the scaled quail. These were peculiar to Tseh 
So alone. 

Table III is a listing by individuals of wild bird remains 
from the Chaco as they are presently known. Unless other
wise noted, the identifications were made by Lyndon Har-
grave; the authors have added some from Pueblo del 
Arroyo and Pueblo Bonito where the number of indi-
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viduals was given. It should be kept in mind that these are 
not, in every case, complete lists for the sites involved; 
the Chetro Ketl material has been only scratched; the 
bones from Bc-51 represent but a single room. 

T h e sources for the following table are: Leyit Kin, a re-
study of the bones previously published by But ton (Har-
grave, Ms., N.D.) ; Una Vida, bones recovered from 16 
rooms by Vivian (Hargrave, Ms. 1961a); Pueblo Bonito, a 
restudy of the material published by J u d d in 1954 (Har
grave, Ms. 1961c), plus data from Pepper added by the 
authors and not reevaluated; Talus Unit, material fur
nished from Park Service stabilization at the site (Har
grave, Ms. 1959b,c; Bc-236, bones recovered dur ing Park 
Service salvage work (Hargrave, Ms. 1959a); Bc-51, bird 
bone artifacts recovered by the Park Service from Room 
34 (Hargrave, Ms. 1960c); Kin Kletso, the total bird bones 
recovered from the excavation reported herein (Hargrave, 
Ms. 1963a,b) ; Bc-53, previously unpubl ished bird bones 
from a University of New Mexico excavation (Hargrave, 
Ms. 1962); Tseh So, a restudy of published bird remains 
plus additional unstudied material submitted by the Uni
versity of New Mexico (Hargrave, Ms. 1960b) ; Chetro 
Ketl, from a preliminary, incompleted examination of 
bones from the University of New Mexico/State Museum 
excavations of 1929-1935 (Hargrave, Ms. 1960a) ; Pueblo 
del Arroyo, data on the occurrence of the macaw taken 
from J u d d (1959:. 126-127). 

As to the purpose for which these birds may have been 
obtained, it is interesting to note from Tab le III that the 
most abundan t birds in order: the golden eagle, red-tailed 
hawk, scarlet macaw, Swainson's hawk, common raven, and 
the great horned owl are not ordinarily considered table 
delicacies, but have in common, on the other hand, large 
size, toughness and durabili ty, and distinctive, if not bril
liant plumage. As far as birds generally considered edible 
are concerned, the quail is ou tnumbered by the eagle 8 
to 1. T h e greater proport ion of the species recovered is 
also birds of prey with the golden eagle far ou tnumber ing 
all the others, but followed by seven kinds of hawks, two 
species of owls, and one kind of falcon. In sheer numbers 
these make u p 117 out of the 176 birds represented. Follow
ing the native birds of prey in numbers are the caged im
ports with 24 macaws and parrots represented. Beyond 
these, the largest single group is the 10 common ravens 
with the remainder of the identifications being confined 
to scattered individuals among the generally smaller birds. 

T h e table of individual birds represented makes it im
mediately apparent that the bird remains from the Chaco 
are not the results of random hunt ing for food but instead, 
represent a highly selective pat tern of hunt ing, capture, 
and caging of the species most desirable for ceremonial use. 
T h e turkey was domesticated and was readily available; 
the macaw and parrot were imported, caged, or otherwise 
confined; the pinyon jay was probably caged at Pueblo 
Bonito along with the macaw. T h e great number of golden 
eagles suggests that they were also confined to be readily 
available. Since it is evident that the birds represented 
were the results of a highly selective process plus importa
tion, the identifications may very well not represent the 

local avifauna to any great extent. It is possible that a 
number of them, such as the caged pinyon jays, may have 
been brought in from a considerable distance, and that any 
ecological studies based upon their presence could be sub
ject to serious error. 

Archeological Occurrences 

As Reed (1951) has pointed out, extensive use of the 
turkey is a definitive trait of the San Juan Anasazi. This 
might be extended to include a wide range of bird forms 
primarily employed for ceremonial usage. We have de
scribed the discarded turkeys at Una Vida and Hibben the 
"burials" at Bc-50. Fur ther archeological evidence of the 
prehistoric ceremonial use of birds comes from Chetro Ketl 
where Vivian recovered a portion of an altar arrangement, 
or possibly altar storage, that consisted largely of fragments 
of wooden birds carved in the flat. While this has not been 
fully studied, the heads of the turkey and macaw are 
recognizable; there is an unidentified head, and there are 
numerous wooden wings and tails. T h e parts were tied 
together with sinew and cordage and may have been mov
able. Wi th this assemblage were 37 split rods that retain 
evidence of having held feathers. 

Outside the Chaco, data on the occurrence of bird re
mains from archeological sites is less well consolidated, and 
except for the recent work of Hargrave, is generally not 
presented as min imum faunal counts. No extensive search 
of the l i terature has been made, but random sampling in
dicates that in the general Anasazi area the situation par
allels that in the sub-area of the Chaco. Hargrave (Ms. 
1961 b) reports that he has identified 84 species of birds 
from archeological sites. Feathers are comparatively rare 
but recent work in Mesa Verde has turned u p various un
identified feathers: (1) a bundle of feather vanes, (2) a 
bundle of 10 flight feathers, (3) a bundle of 19 flight 
feathers. Hargrave has recently examined a "chin mask" 
or short skirt of fiber cords covered with scarlet macaw 
feathers. It was recovered in southeastern Utah and its age 
is estimated at about A.D. 1200. 

Hargrave has also recently examined a bundle of macaw 
feathers from a cave in southeastern New Mexico sub
mitted by the Museum of New Mexico. A common and 
widespread practice was the use of feathers on pahos or 
prayer sticks. Morris ' find of prayer sticks at Mummy Cave, 
and the shrine or depository in a deep sink east of Laguna, 
cleared by the University of New Mexico, attest to the 
age of the practice and the vast quantit ies of materials 
employed. 

Archeological references to carved or stuffed birds are 
extremely rare, but a single find in the Gobernador area 
demonstrates both uses. Material from this find has been 
recently published by Hester (1962: 116-118, figs. 36, 40); 
it is from the collection of Mr. Felix Gomez of Pagosa 
Junct ion, Colorado and consists of four bird forms carved 
in the round, three stuffed and fully feathered raven skins, 
plus other items. T h e carved bird forms, probably of cot-
tonwood, have been identified as representing the macaw, 
magpie, woodpecker, and dove. One of the raven skins was 
lightly stuffed with jun iper bark, and the other two were 
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stuffed with grass and tied together with a flat braid of 
grass and leather thongs. 

One of the stuffed ravens was apparently found in a pot
tery vessel in one cave while the remaining material came 
from another cave. T h e ravens were described as being 
"cached in pots" together with the carved birds, prayer 
sticks, a buckskin mask and Puebloan pottery. T h e pottery 
(ibid.: 121) was Hawikuh, Puname, San Bernado, Ashiwi, 
and Gobernador polychromes. Hester prefers to believe 
that despite their being found in and in association with 
the above Pueblo vessels, the birds, bird forms, and other 
material are of Navajo use and inferred origin. However 
this may be, there are numerous references to the Pueblo 
use of stuffed and carved birds, summarized briefly in the 
following section, and we prefer to consider these birds, if 
not of Pueblo manufacture, at least of Pueblo derivation. 

Ethnological Parallels 

Ethnological material on the use of birds, bird feathers, 
dried or stuffed skins, and carved representations, by mod
ern Pueblo groups is fairly voluminous but scattered 
through the descriptions of various ceremonies, rites, cos
tumes, religious and secular practices. W e present here a 
brief summary of some of these uses with Tab le IV a com
parison between frequencies of use from the Chaco archeo-
logical material and the frequencies taken from a sampling 
of the ethnological literature. T h e sampling from modern 
pueblos in Tab le IV is taken from single reports which 
appeared to provide the most data for a specific pueblo. 

Leaving the turkey aside, since it has been summarized 
by Reed (1951) , the next most popular bird among the 
modern groups is the eagle. Its widespread use is well 
known and a few examples should suffice. Voth (1912: 
107-108) reported, at the turn of the century, that there 
were at least 35 tethered eagles at one time in Oraibi. Once 
a year those on hand were choked to death, plucked, 
flayed, and the skins saved for the small feathers. T h e 
bodies were disposed of in eagle cemeteries. Of interest 
here is Voth's remark that many of the "eagles" were 
various kinds of large hawks which the Hopi called "red 
eagles" and it may be that the Hopi do not always make 
a real distinction between eagles and species of large 
hawks. 

Bourke (1936: 114) found caged eagles at Zuni, and on 
May 18, 1881 ". . . the day for plucking eagles" saw a 
dozen plucked and returned to their cages on the ground. 
T h e same year he saw one old eagle at Picuris, four eagles 
at San Felipe, four or five at Santa Ana, one eagle at Sia 
and three in cages at Jemez. T h e Jemez practice of wash
ing eagles has been remarked by Parsons and the method 
of capture described by Dumarest (1919: 193-194). Bourke 
was told that the last caged eagle at San Juan had died 
three years previously. For Isleta, Parsons reported that 
eagles were shot or snared to obtain feathers but were 
rarely caged (1932: 211) . A similar practice was reported 
from Cochiti where recently eagles have been shot, caught 
in steel traps, or taken from the nest, though informants 
believed there may have been a caged eagle in the pueblo 
some 50 years ago (Lange 1959: 133). 

It might be thought that eagle feathers always repre
sented eagles, but at Zuni the downy eagle feathers were 
sometimes dyed red (Bunzel 1932: 863) and at Sia, eagle 
and turkey feathers were occasionally dyed yellow (White 
1962: 154). It would be interesting to know if colored 
eagle feathers represented these or other birds. T h e care 
of captive eagles seems to have been essentially the same 
everywhere. They were either tied by one leg as seemed 
the practice on the First Mesa, or were kept in log cages. 
Among the Zuni and at San Felipe at least, communal rab
bit hunts were conducted for meat to feed the eagles and 
at Zuni this diet was supplemented by field mice caught 
by children (Bourke 1936: 114, 1938: 212). 

Methods of disposal of eagle and other bird bodies 
should be of particular interest to archeologists puzzled by 
such finds as Hibben's five headless turkeys in the kivas of 
Bc-50. T h e Hopi eagle cemeteries have been referred to. 
At Cochiti, eagle heads were buried under rocks about a 
mile nor th of the pueblo, accompanied by offerings of 
bread and cornmeal. After plucking, the remainder of the 
carcass was thrown in the river. Incidentally, bear skulls 
were also hidden away from the village, and bear and 
turkey bones were thrown in the river or otherwise dis
posed of so that they would not be left around where they 
could be gnawed (Lange 1959: 136-137). 

We do not know the earliest use of caged macaws or 
parrots among the Anasazi, but most finds seem to come 
from Pueblo I I I times when certain Meso-American traits 
made their appearance and when this influence was 
thought to be strongest. T h e largest single find was Pep
per's 14 macaws from one room at Pueblo Bonito, dat ing 
from somewhere in the 11th century. Macaw or parrot 
feathers have been highly prized among the Pueblos ever 
since, and the custom of keeping caged birds may have 
been fairly widespread unti l recently. 

For the Hopi , Alexander M. Stephen reported that 
"par roquet" and macaw feathers were highly prized but 
scarce on the First Mesa in the 1890's. Both he and 
Thomas Keam endeavored to supply macaw tail feathers. 
Due to the scarcity there we find a practice similar to that 
of dyeing eagle feathers, wherein pigeon or domestic 
chicken feathers dyed with anil ine dyes to simulate "par
roquet" feathers (Stephen 1936: 399). Stephen used the 
term "par roquet" far more frequently than macaw and in 
a glossary of native terms gives "gyzaro" as the Hopi equiv
alent of the English "parroquet or macaw." We assume 
that his term parroquet referred to some of the smaller 
species such as the thick-billed parrot . 

Bourke saw no live parrots at Santo Domingo or San 
Felipe, but was told that they had previously been kept in 
cages at both pueblos (1937: 70). T h e use of parrot a n d / o r 
macaw feathers has been reported at nearly all of the Rio 
Grande pueblos and among the Zuni. 

Beyond the turkey, eagle, hawk, and parrot group, a 
sampling of the ethnological l i terature has resulted in a 
list of 25 other birds used as skins, for feathers, or in 
carved representations by modern Pueblos. A detailed 
search of all the available data would no doubt result in a 
much more impressive list. 
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T h e uses of these birds, primarily for feathers, are much 
the same as for the major group of larger birds. Carved or 
stuffed birds of the smaller species are common on Zuni 
Shalako altars; at Acoma the K'ashale altar was hung with 
stuffed wrens and mockingbirds dur ing the scalp cere
mony, and stuffed parrots were part of the altar parapher
nalia at Keresan rain retreats (Parsons 1939: 678, 885) . 
Stephen's Hopi Journal gives the impression that the mak
ing of prayer sticks with feathers and assembling prayer 
feathers tied with cotton string, was a constant, overriding 
occupation, with these offerings being made for every con
ceivable purpose and on every occasion. At one point J. W. 
Fewkes gave the Hopi of the First Mesa some driftwood 
from Boston harbor and later Stephen records that offer
ings of prayer feathers were being made for this piece of 
f l o t s a m . A m o n g a l l t h e 
Pueblos, prayer leathers were 
important parts of masks and 
c e r e m o n i a l c o s t u m e s , were 
used in a l t a r a r r a n g e m e n t s , 
placed in the fields at plant ing 
time and in irrigation ditches. 

T h e prehistoric practice of 
keeping like feathers in bun
dles, n o t e d from the t h r e e 
bundles from Mesa Verde and 
the bundle of macaw feathers 
from southeastern New Mexi
co, h a s b e e n c o n t i n u e d to 
modern times. Bourke (1936: 
122) reported that at Zuni in 
o n e h o u s e , f e a t h e r s of t h e 
eagle, sparrow hawk, bluejay 
and turkey were each wrapped 
separately in paper and kept 
together in a small box. One 
of the authors, while at a Sec
ond Mesa Hopi town in 1947, 
observed the care and storage 
of feathers used by his Hopi 
host in what can only be de
scr ibed as a " d i a g n o s t i c " or 
" c o n s u l t i v e " h e a l i n g session 
held for another inhabi tant of 
the village. T h e feathers, kept 
in an interior room had been 
carefully segregated by color 
and size and tied together in 
bundles at the quill ends and 
further wrapped in cloth or 
contained in small bags. Those 
desired were withdrawn from 
the tied bundle and used to 
make a small paho which the 
"pat ient" took with him upon 
departure. 

For Tab le IV, a trial comparison between the total 
Chaco archeological species identified to date and refer
ences to bird use taken from ethnological sources, the ma
terial for Cochiti was taken from Lange (1959), for Sia 
from Whi te (1962) and for the First Mesa Hopi from 
Alexander M. Stephen's Hopi Journal (1936) . T h e ethno
logical counts are based on the number of times a use for 
a particular bird or bird feather was mentioned in the 
text, fn the texts the birds were found to be referred to by 
their common names with little differentiation as between 
species. For greater uniformity in comparison, the Chaco 
totals from Tab le III were reassembled to conform to this 
form, i.e., all hawks of whatever species were totaled as 
hawks, the two species of macaw and the thick-billed par
rot were lumped together as were the two species of owl. 

TABLE IV. 

Comparative frequencies of bird bones from Chaco archeo
logical sites with some frequencies from modern Pueblos. 

Birds named from the First Mesa, 
but without uses given, were the 
snipe, cliff swallow and nighthawk. 

Parrots & Macaws . . . . 
Warbler 

Owl 

Duck 

Bluebird 

Jay 
Roadrunner 

Magpie 

Quail 

Prairie Falcon 

Crow 

Blackbird 

Whippoorwill 

Mud hen 
Wren 

Pigeon 

Mockingbird 

Tanager 

Killdeer 

Chaco 
Totals 

No. 

. . 49 
50 
24 

12 

10 

5 

3 
6 

6 

3 
2 

2 

1 

1 

1 

179 

% 

28 

28 
14 

7 

6 

3.4 

1.1 

3.4 

3.4 

1.7 
1.1 

1.1 

0.6 

0.6 

0.6 

99.6 

Hopi 
First Mesa 

No. 

69* 
107 

59 
29 
27 

6 

14 

18 

15 
4 

11 

2 

2 

3 

3 
1 

1 

3 

1 

2 

308 

% 

35 

19 

9 

9 
1.9 
4 

6 

5 

1.3 

3 
0.6 

0.6 

0.9 

0.9 

0.3 

0.3 

0.9 

0.9 
0.6 

99.2 

No. 

18* 

16 
4 

16 

4 

3 

6 
2 

4 

2 

1 

2 

65 

Sia 

% 

25 

6 

25 

6 

5 

9 

3 

6 

3 

1.5 

3 

1.5 
1.5 

1.5 

1.5 
1.5 

100 

Cochiti 

No. 

13 
7 

5 

3 
2 

1 

2 

1 
34 

% 

38 

20 

15 

9 
6 

3 

6 

3 
100 

Total 

No. 

185 

119 
74 

27 

25 

19 
18 

15 
14 

11 

8 

8 

7 

6 
6 
6 
5 
4 
4 

3 
2 
2 

2 

2 

580 

% 

32 

21 

13 
4 

4 

3 
3 

2.5 
2 
1.8 

1.4 

1 4 

1.3 
1 

1 

1 

0.9 
0.7 

0.7 

0.5 

0.3 

0.3 

0.3 

0.3 
0.2 
0.2 

0.2 
0.2 

0.2 
0.2 

0.2 

0.2 

99 

*Not included in totals or percent 
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Because we do not have turkey totals from all 11 Chaco 
sites, some turkeys are shown but are not included in the 
totals or percentages. 

Table IV 
Table IV shows excellent agreement between the archeo-

logical bone material and the ethnological data for the 
major classes of birds below the turkey. This major group 
is comprised of the eagle, hawk, parrot and macaw, war
bler, and owl. The owl is the least well represented but is 
included since it was represented from all four locations, 
strongly from three and weakly from the First Mesa. The 
warbler should perhaps be excluded from this group since 
its weight in the scale come entirely from the First Mesa 
references. 

Below the major group is a second group, also heavily 
weighted by the Hopi First Mesa data, of ducks, bluebirds, 
buzzards, ravens, and woodpeckers. Up to this point, 
though some species are missing from the Chaco archeo-
logical bone, the archeological bone still follows the over
all trend in descending order and there are no major varia
tions in frequency. At this point the quail and prairie 
falcon in the archeological bone are out of order and show 
a higher percentage than they do in the ethnological refer
ences where the quail and falcon are entirely missing. 

Following this second group are the jays, from three out 
of the four locations, the roadrunner missing from the 
archeological bone but present at two pueblos, the magpie 
present from three of the four locations, and 17 other 
kinds of birds. Among these 17 kinds only the dove is rep
resented from three of the four locations but is scarce in 
each. The others are present from only one or two loca
tions out of four. Further, among this group of relatively 
rare birds, most, except for the crow, crane, and goose, 
are small though most have bright or distinctive plumage. 

After our regrouping of the bird species in the archeo
logical bone from Chaco to conform to the common names 
given in the ethnological literature, we note that in the 
Chaco there were 15 kinds of birds, represented out of a 
total of 176; at the First Mesa there were 19 kinds of birds 
out of a total of 308, and at Cochiti, eight kinds out of 34. 

No ethnological references were found to the eating of 
any of these birds and Table IV bears out the impression 
that birds were and are of no dietary consequence to 
Pueblo peoples. The more important birds were caged or 
otherwise confined to provide feathers. How far down the 
scale this extended we do not know, but Pepper felt that 
jays were caged at Pueblo Bonito and in the Chaco, jays 
were eighth in order of frequency. Feathers were saved, 
used and reused on costumes and as altar dressing and for 
the rarer uses feathers from a single bird or two may have 
lasted many years. 

This brings us to our next point, the occurrence of bird 
remains in relation to the overall ecological situation. We 
had previously commented that because of ritual use and 
importation, the presence or absence of bird remains in 
archeological sites may not be true indicators of former 
environmental conditions. This caution seems doubly im
portant now. We note, for instance, that there were no 

duck remains in the Chaco archeological bone, while 4 
percent of the references at the First Mesa were to duck 
feathers. It would seem to have been no more difficult to 
obtain ducks in the Chaco than on the Hopi Mesas, and 
we suggest that their presence at the latter does not reflect 
a noticeable difference in environmental conditions. 

Summary 
This excursion into ethnological comparisons suggests 

that as far as the ritual use of birds goes, and they are of 
primary importance in Pueblo ritual, there have been but 
few changes in the past 900 years and these changes are 
probably those of degree rather than of kind. It also indi
cates that the most important studies of bird remains from 
archeological sites may be those in which comparisons can 
be made on the relative frequencies of species among con
temporary groups, or those in conjunction with the tracing 
of ceremonial practice through wide areas over long peri
ods of time. King's findings that the occupants of Nala-
kihu, a Pueblo III site northeast of Flagstaff, Arizona 
showed an absorbing interest in owls (4 species) and none 
in hawks, while contemporary Winona Village specialized 
in hawks (5 species) and had no owls, points up the 
probability that more extensive studies of this type could 
result in the determination of diagnostic ceremonial pat
terns (King 1949: 148). 

Reliance on bird remains for environmental studies 
must be tempered with the certitude that a large portion 
of these remains may not accurately reflect the prehistoric 
environment where the remains were recovered. Lastly, we 
are reminded that such practices as concealing skulls or 
entire carcasses at some distance from the village, throwing 
carcasses or pieces thereof into rivers, and disposing of 
some bony parts so that they do not become mixed with 
common courtyard or household refuse, are factors to be 
considered in dealing with the presence or absence of 
faunal remains. 

Fish 
The two occurrences of fish remains from Kin Kletso 

were reported in Gehlbach and Miller (1961: 2-3). The 
first were parts of the lower jaw — the retroarticular, angu
lar and dentary bones — of the longnose gar (Lepisosteus 
osseus), a fish estimated to have been more than 2 feet 
long. This material came from general fill. The second 
occurrence came from above-floor fill in Room 16 and con
sisted of 25 gar scales. They are from the same genus (Lep
isosteus) and possibly from the same species. Judd had 
previously reported gar scales from Pueblo del Arroyo in 
Chaco Canyon (1959: 35), and Pepper, an unidentified 
fish bone from Pueblo Bonito (1920: 136). 

Gehlbach and Miller considered the possibility, as we 
have, that the Chaco gar scales were obtained for orna
mental purposes, but they rightly point out that it was 
unlikely the lower jaw would have had appreciable orna
mental value. They conclude that the Chaco gar were 
imported for food. The gar, however, is not a member of 
the Colorado River fish fauna. The nearest species today 
are in the lower Pecos River and adjacent waters in New 
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Mexico. There is some evidence that gar occurred in the 
Rio Grande in historic times and this is the source favored 
by Gehlbach and Miller for the Chaco specimens. 

Archeological occurrences from two other localities were 
also described. Parts of one or two bonytail minnows (Gila 
robusta elegans Baird and Girard), fish estimated to be 
about 14 inches long, came from Aztec Ruins. The source 
for these fish could have been either the nearby Animas or 
San Juan Rivers. Parts of two blue suckers (Cycleptus 
elongatus) were reported from Rainbow House ruin in 
Bandelier National Monument. One of the suckers was 
estimated to have been over 25 inches long, the other at 
33 inches and both were presumed to have come from the 
Rio Grande or the Rito de los Frijoles. In addition to 
these occurrences, the almost complete, articulated skele
ton of a fish was unearthed at Pottery Mound near Las 
Lunas in the Rio Grande drainage (Gwinn Vivian, per
sonal communication) . Gehlbach and Miller believe that 
the specimens they report were all taken for food, noting 
that the bonytail minnow is reputed very tasty and that 
the blue sucker has been an important food source in some 
localities. 

Dutton (1938: 65) reported the tooth, not a fossil, of 
the mackeral shark from Leyit Kin. 

We do not reject out of hand the opinion that fresh
water fish were used for food, even for the Chaco gar, but 
suggest another possibility. There are now some nine fish 
reported from four Anasazi sites; they range in size from 
about 14 to 33 inches and the finds range in time from 
about A.D. 1067 to 1600. It is possible that these fish had 
some ceremonial function. The several carved representa
tions of frogs from Chaco ruins demonstrate that creatures 
of the water had especial significance as did birds. In the 
prehistoric murals of Kuaua in the Rio Grande Valley 
there are fish depicted on several layers; there is one large 
headdress that appears to be a fish, and Dutton's inform
ant in the study made numerous references to fish in the 
mythology (Dutton 1963: 89, 136, 162; figs. 25, 41, 53, 80. 

The archeological evidence for the importance of water 
creatures is supported by some ethnological material. 
There are references to fish in the emergence legends 
among the Tewa, and Tewa ceremonialists are referred to 
as fish people (Parsons 1939: 210). In the Taos emergence 
myth the Water People swam as fish up the rivers, becom
ing people only after they were switched with bean vines. 
Among the Zuni the kachina were thought to have had 
their origin as river creatures. But to return to our prob
lem, just how dead fish transported on foot from the Rio 
Grande to Chaco would be useful ceremonial adjuncts, we 
are not prepared to say. But when we remember the 
beautifully stuffed ravens from the Gobernador we do not 
think the possibility is beyond reason. 

Flora 
When Brand wrote in 1937 there had up to that date 

been no botanical studies of any consequence conducted 
in Chaco Canyon. In the same year Francis H. Elmore 
began three seasons of botanical field work in Chaco Can
yon; this study formed the basis for his Ethnobotany of the 

Navajo (Elmore 1944). Elmore's work also laid the basis 
for the herbarium presently maintained at the Monument. 
The lists of plants given below are those which are in the 
Chaco Canyon herbarium. It is admitted that this is an 
incomplete listing of the flora and that it is weakest in 
plants occurring in the higher and more remote areas of 
the Chacra Mesa. It is also true that there are additional 
lists of plants observed in the area, but these have not been 
included. 

The flora of Chaco Canyon is not of great abundance 
nor wide diversification. It is primarily upper Sonoran 
with some remnants of Transition in the more sheltered 
coves and reentrants. Three superficial groups of vegeta
tion are readily apparent. There are first the annuals, 
such as tumble mustard and waterleaf which spring up 
quickly after the frost has left the ground, flower and 
die by mid-June. During this same period many of the 
perennial herbs, as the penstemon and larkspurs, and most 
of the shrubs, flower while others of this type do not 
flower until after the convectional storms of mid-summer. 
Lastly, the trees and larger shrubs have until recently 
formed but a small part of the natural scene and have 
been confined to sheltered breaks and the higher parts of 
the mesas. Extensive plantings in the arroyo bed have, 
however, tremendously increased the number of trees in 
the canyon floor. 

The canyon floor is dominated by black greasewood 
(Sarcobatus vermiculatus), associated with the fourwing 
saltbush (A triplex canescens) , shad scale saltbush or sheep-
fat (Atriplex confertifolia) , the sagebrushes (Artemisia 
filifolia, Artemisia frigida, Artemisia nova, Artemisia tri-
dentata), and rabbitbrushes (Chrysothamnus pulchellus, 
Chrysothamnus viscidiflorus). 

The exposed soil of the canyon varies from poorly 
drained areas of clay with a high percentage of alkalinity 
to sandy, well drained fans at the outwash of side canyons. 
These soils support a variety of grasses: 
Sideoats grama (Bouteloau curtipendula) 
Blue Grama (Bouteloau gracilis) 
Bromegrasses (Bromusanomalus, Bromus ciliatus,Bromus 

tectorum) 
Wildrye (Elymus salina, Elymus canadensis) 
Six weeks fescue (Festuca octofiora) 
Galleta (Hilaria jamesii) 
Sandhill muhly (Muhlenbergia pungens) 
Indian ricegrass (Oryzopsis hymenoides) 
Mutton bluegrass (Poa fendleriana) 
Bottlebrush squirreltail (Sitanion hystrix) 
New Mexico feathergrass (Stipa neomexicana) 
Bentgrass (Agrostis sp.) 
Bluestem wheatgrass (Agropyron smithii) 
Six-weeks three-awn (Aristida adscensionis) 
Alkali-sacaton (Sporobolus aeroides) 
Common reed (Phragmites communis) occurs in moist, 

sandy areas at the juncture of the Chaco and Escavada 
washes. In moist years the 

Tumbling Russian-thistle (Solsala tenuifolia) is a canyon-
wide pest, growing abundantly in the sandy soils of 
refuse mounds. 
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T h e trees in the canyon floor confined largely, if not 
exclusively, to the arroyo bed are: 

Narrowleaf cottonwood (Populas angustifolia) 
Lanceleaf cottonwood (Populas acuminata) 
Fremont cottonwood (Populus fremontii) 
Coyote willow (Salix exigua) 
Peachleaf willow (Salix amygdaloides) 
Five-stamen tamarisk (Tamarix pentandra) is an import, 

as are some of the cottonwoods, and at least the peach-
leaf willow, planted for erosion control. 

T h e effects of erosion control measures taken dur ing the 
1930's in the arroyo bed are fairly easy to assess, as they 
have resulted in dense growth, a reduction in lateral cutting, 
deepening of the central channel, and introduction of 
exotic species. Erosion control measures taken elsewhere 
in the area, and dur ing this same period, are more difficult 
to evaluate. Contour furrowing was done on the top of 
the mesa nor th of the canyon in hopes of increasing the 
grass cover. In the canyon numerous dikes were constructed 
to spread the flow of surface water and delay runoff. A 
reseeding program of native grasses was carried on in 
conjunction with the water spreading. We are not aware 
of any long-range controls on this program, but our im
pression is that the control of surface water has resulted 
in an increase of black greasewood and the larger shrubs, 
and that the reseeding of native grasses was only effective 
in sandy areas where soil conditions were receptive. 

Between the open canyon floor, with its large shrubs 
and grasses, and the mesa tops lies an intermediate, inter
mittent zone, usually sandy, of short talus slopes, large 
side canyons and short reentrants, where conditions of 
exposure, availability of ground moisture, and runoff vary 
considerably. It is this zone that produces the greatest 
variation in the vegetation and the largest number of 
species, but which, at the same time, is not necessarily 
representative of the area as a whole: 

Eriogonum, "wild-buckwheats" (Eriogonum corymbosum, 
Eriogonum jamesii, and Eriogonum leptophyllum) 

Canaigre, "wild rhuba rb" (Rumex hymenosepalus) 
Torrey seepweed (Saaeda torreyana) 
Tumbleweed amaranth (Amaranthus graecizans) 
Sandverbenas (Abronia elliptica, Tripterocalyx wootonii, 

Abronia fragrans) 
Four-o'clocks (Mirabilis multiflora and Mirabilis oxyba-

p ho ides) 
Sandwort (Arenaria aberrans) 
Western virginsbower, or clematis (Clematis ligusticifolia) 
Barestem larkspur (Delphinium scaposum) 
Golden corydalis (Corydalis aurea) 
Wislizenns spectaclepod (Dithyraea wislizenii) 
Coast erysimum, "western wallflower" (Erysimum capita-

turn) 
Bladderpod (Lesquerella fendleri) 
T u m b l e mustard (Sisymbrium altissimum) 
Desert princesplume, "desertplume" (Stanleya pinnata) 
Bee spiderflower, "Rocky Mounta in bee p lant" (Cleome 

serrulata) 

Locos or milkvetches (Astragalus amphyoxys and Astra
galus lentiginosis diphysus) 

Dalea or indigo-bush (Dalea terminalis) 
Peavine (Lathyrus decaphyllus) 
Lemon scurfpea (Psoralen lanceolate) 
Flax (Linum puberulum) 
Texas croton, "doveweed" (Croton texansis) 
Globe mallows (Sphaeralcea coccinea and Sphaeralcea 

fendleri) 
Desert mentzelia, "stickleaf" (Mentzelia multiflora) 
Evening-primroses (Oenothera pallida and Oenothera 

caespitosa) 
Pteryxia, "false mounta in celery" (Pteryxia davidsoni) 
Milkweed (Asclepias macrotis) 
Phacelia crenulata and Phacelia neomexicana 
Nama hispidum 

Drummond false-pennyroyal (Hedeoma drummondii) 
Wooly Indianwheat (Plantago purshii) 
Chamaesaracha (Chamaesaracha coronopus) 
Sacred datura (Datura meteloides) 
Physalis or ground-cherry (Physalis fendleri and Physalis 

pubescens) 
Nightshade, "wild potatoes" (Solanum jamesii and Sola-

num triflorum) 
Painted-cup, "pa in tbrush" (Castilleja integra and Castil-

leja linariaefolia) 
Wright birdbeak, "club flower" (Cordylanthus wrightii) 
Penstemons (Penstemon barbatus and Penstemon angus-

tifolius) 
Cryptantha, "borage" (Cryptantha angustifolia, Cryptan-

tha jamesii and Cryptantha flava) 
Stickseed (Lappula redowskii) 
Threadleaf sedge (Carex filifolia) 

Plants occurring at slightly higher elevations on the 
sheltered benches at the receding heads of rincons and on 
the upper, and generally northern, slopes of the Chacra 
Mesa include, but are not limited to: 

Yucca (Yucca navajoa) 
Golden currant (Ribes aureum) 
Squaw currant (Ribes inebrians) 
Hairy cercocarpus, "mounta in mahogany" (Cercocarpus 

breviflorus) 
Comandra, "sandalwood" (Comandra pallida) 
Thicket , or "Virginia," creeper (Parthenocissus inserta) 
Cliffrose (Cowania mexicana) 
Common chokecherry (Primus virginiana) 
New Mexican forestiera, "wild olive" (Forestiera neo

mexicana) 
Fee lipfern (Cheilanthes feei) 
Pinyon (Pinus edulis) 
One-seed juniper (Juniperus monosperma) 
Ephedras, "jointfirs" (Ephedra torreyana. Ephedra viridis) 

HISTORY OF RESEARCH — ADDITIONS 

"Be" Site Numbers 
A note is due on Chaco site numbers, particularly those 

with "Be" prefixes because some unusual confusion has 
at tended the number ing of Chaco ruins. Wil l iam H. Jack-
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son first assigned numbers to some Chaco sites in 1877 
(Jackson 1878: 444) , but the only numbers that have 
remained in use are Nos. 8 and 9 for Kin Kletso and Casa 
Chiquita. These designations rather than names were last 
published in the National Geographic Society's map of 
Chaco Canyon in 1954 (Bryan 1954: fig. 1). In 1932 an 
archeological survey of Chaco Canyon was started by the 
School of American Research-State Museum-University of 
New Mexico group and ruins were designated as Mounds, 
i.e., the presently known Leyit Kin (Dutton 1938) was 
known as Mound 24. We do not know how far this survey 
progressed; there are no maps carrying it extant and we 
believe it was rather limited. 

About this same time a much more comprehensive 
archeological survey of the Pueblo plateau was under
taken by this same group (Fisher 1930: 5), but did not 
reach Chaco Canyon until 1934. This survey was based 
on quadrangles of two degrees of latitude and longitude, 
with sub-quadrangles, half quadrangles and lesser subdivi
sions. Chaco Canyon became San Juan Sub-Quadrangle A 
and the sites were again called Mounds. The survey dis
regarded previous designations, thus Leyit Kin now became 
Mound No. 26, Kin Kletso became Mound No. 7 and its 
previous number, 8, was assigned to Pueblo Bonito. Casa 
Rinconada became Mound No. 6, but in a list of site 
numbers to be used for cataloging artifacts, Casa Rincon
ada was designated C-2. This survey was never published 
but there were pencil copies of the maps available, and 
various lists of site numbers to be used by the field schools 
of this period in cataloging artifacts. 

During this same period the University of New Mexico's 
cataloging system was based on the use of letter prefixes. 
B stood for New Mexico and lower case letters for small 
geographical units. Chaco Canyon was c; thus artifacts cata
loged from Chaco Canyon were shown as Bc-54/#60734. 

This may sound like unnecessary carping, but there are 
quantities of artifacts cataloged under one of two systems 
of site numbers and under the University's Be cataloging 
system. There are also plans of sites, notes, photographs 
and other data recorded under these conflicting systems. 
This information is pertinent to anyone who would study 
artifacts or use data gained during the years when the 
School-Museum-University group was most active in the 
Chaco. 

In 1947 Lloyd Pierson began another archeological sur
vey in Chaco Canyon as a basis for estimated population 
studies. In this survey the site numbers were prefixed 
"Be" — the cataloging system became also a form of arch
eological survey (Pierson N.D.: 27). In his text, Pierson's 
site numbers begin with Bc-50 and he makes no reference 
to earlier surveys or to sites numbered below 50, except 
for site 26, Leyit Kin. 

Subsequent to his original manuscript, Pierson continued 
the survey on the canyon floor and a card file of site num
bers has been maintained by the Park Service. Sites in the 
central part of the Monument have been shown on an 
archeological base map for the Monument. 

It has been felt that the prefix "Be" is an error in a 
Monument area annually visited by thousands of persons, 

that "Be" has an unfortunate time connotation, and that 
the "Be" designation, if it does not mean very old, desig
nates sites which are quite small. This is not true; the 
larger sites and many of those excavated have acquired 
names, but in the cataloging system they also have "Be" 
designations. It is also true that most of the smaller ex
cavated sites lay directly across the canyon from Pueblo 
Bonito, and the designation as Bc-50, Bc-59, and so on, 
seemed to set them apart as a group distinctive in time or 
size. We have, ourselves, referred to "the group of Be sites." 

To drop the "Be" prefix now would only add to the 
confusion particularly since data gathered in an earlier 
period does not have a prefix designation. Sites Bc-50 
and Bc-51 have been published; there are numerous refer
ences in the literature to other excavated "Be" sites and 
the Park Service has printed an archeological base map 
showing sites marked: Bc-51, Bc-52, Bc-53, Bc-57, Bc-58, 
and Bc-59 (NM.CC 3113-B, 1959). 

Recent Publications 
The long and sometimes involved history of research 

in Chaco Canyon — fieldwork often without issue — has 
been admirably detailed by Brand up to 1936 (1937: 
18-37). We yield to him in the history of the Chaco during 
the Spanish and Mexican period, the American military 
expeditions that did or did not touch the Chaco beginning 
with 1846, the period covered by the Geologic and Geo
graphic Surveys of the 1870's, the beginnings of modern 
research 1888 to 1920, and later developments from 1920 
to 1936. 

Of the many unpublished excavations and studies done 
in the Chaco up to 1936, and listed by Brand, some have 
now been published. Foremost among these are Judd's 
reports on the material culture of Pueblo Bonito (1954) 
and on the excavations at Pueblo del Arroyo (1959). 
In this same series is Bryan's definitive work on the recent 
geologic history and arroyo cutting in the canyon (1954). 
Bertha Dutton's excavation of Leyit Kin, in manuscript 
form when Brand wrote, became available in 1937. Miss 
Dorothy Luhrs' 1935 excavation of the isolated great kiva 
of Kin Nahasbas has since become available in manuscript 
form and was drawn upon by Vivian and Reiter (1960). 
From the extensive excavations by the School of American 
Research-State Museum-University of New Mexico group, 
primarily in and about Chetro Ketl, covering 1920-21 and 
1929-1934, the maximum salvage has already been ob
tained. When Brand summarized the state of affairs in 1936, 
Hawley had already published her doctoral dissertation 
on the refuse mound and the tree-ring dating of the site 
(1934) . Since then Vivian and Reiter have published the 

great kivas excavated by this group at Chetro Ketl, Casa 
Rinconada, and Kin Nahasbas. 

In addition to the major work at Chetro Ketl, extensive 
excavations under the same sponsorship were carried on 
at Talus Unit No. 1 during 1933-34-35. While there is a 
manuscript report covering some of the work, by Mar
garet Woods, there has been no overall report on the site. 
Neither is there anything worthwhile on the excavations 
at sites Nos. 8, 21, 26. 
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These then are the major unreported excavations of 
the period of the School-Museum-University cooperation 
in Chaco Canyon — an association that ended in 1935. 
There has been no overall site report for Chetro Ketl or 
the Talus Unit. It is unlikely that there ever will be. We 
do not know of any set of notes or manuscripts covering 
this work. Among the present authors we have copies of 
some student notes and papers, some of them very good 
but confined to individual rooms or kivas, or written on 
specialized subjects. And one of us, years ago, was able to 
salvage some of the sherd collections from Chetro Ketl — 
really very small samples from various parts of the ruin — 
and we have incorporated some of these data herein, in 
comparisons of pottery from various Chaco sites. 

The bone collections from Chetro Ketl and other sites 

dug by this group to about 1933 have been turned over to 
us by the University of New Mexico. While these will 
supply little information of cultural content, they are of 
value for background studies where a fairly detailed pic
ture is still possible. 

In addition to Judd's work for the National Geographic 
Society at Pueblo Bonito and Pueblo del Arroyo from 
1921 through 1927, the expeditions which he directed also 
covered a wide range of Chaco archeology. They excavated 
at least two smaller pueblo ruins; dug two pithouses pub
lished in 1924; dug in refuse mounds of smaller sites across 
the canyon from Pueblo Bonito; conducted extensive stra-
tigraphic tests at Penasco Blanco and Pueblo Alto, as well 
as making surface collections throughout the area. From 
these activities and the work at Bonito, Judd (1954) 

FIGURE 12 — The rincon opposite (south) Pueblo Bonito, scene of principal University of New Mexico excavations, 1936-1947. The great 
kiva, Casa Rinconada is at the left of the ruin group. 
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promises addit ional reports on: the exceptional pottery 
of Pueblo Bonito, the human skeletal material , the architec
tural development, processional paths, and "other phases." 

Recent Excavations 

With 1927 there passed one great period of excavation 
in Chaco Canyon, the massive assault on Pueblo Bonito, 
excavated by the Hyde Exploring Expeditions from 1897 
through 1900 (Pepper 1920), and Judd ' s seven seasons of 
work beginning in 1921. This , as we have seen, is either 
largely published or is in process. Nineteen thirty-five saw 
the end of another long-term attack upon still another 
major classic site — Chetro Ketl. We now enter upon another 
era of largely unreported work, the University of New 
Mexico's field school excavations at relatively small, "one 
season" sites. As a matter of actual fact, however, few of 
the sites were cleared in one season. T h e r e was either 
addit ional work in following seasons, or portions of these 
sites remain unexcavated. 

Brand's 1937 publication covered the 1936 University 
of New Mexico excavation of Site Bc-50 (Tseh So) , a 
small ru in on the south side of the canyon, opposite Pueblo 
Bonito. In 1937 the University excavated an adjoining 
site and this was published in 1939 under the editorship 
of Kluckhohn and Reiter as a preliminary report on the 
1937 work at both Bc-50 and Bc-51. Following these pub
lications the University continued field school excava
tions in this same rincon, except as noted, as follows; 
those in charge of the excavation are given when this 
is known: 

1938 - Bc-51, soil profiles by A. R. Kelly. 
1939 - ?, F. M. Setzler. 
1940 — Bc-53, a masonry pueblo, Frank H. H. Roberts. 
1941 — Bc-52, a talus site, Wil l iam Mulloy. 
1941 — Bc-54, a talus site east of Chetro Ketl, Ripley 

Bullen. 
1941 — Bc-55, one or two rooms in the talus, somewhere 

on the south side of the canyon, ? 
1942 — Bc-57, a masonry pueblo, Paul Reiter and students. 
1947 — Bc-58, a masonry pueblo, Carroll Burroughs and 

Stanley Stubbs. 
1947 —Half House, a pithouse on the Chaco Wash, n ine 

miles east of Pueblo Bonito, Richard Adams. 
1947 — Bc-59, a masonry pueblo, T o m Mathews. 

Th i s was the extent of the major efforts dur ing these 
years (fig. 12). They were always accompanied by indi
vidual projects ranging from studies of Navajo heal th to 
the perennial search for large cemeteries. One such project 
in 1947 conducted extensive trenching in a rincon south
west of Penasco Blanco. Another 1947 project saw at tempted 
excavation of an unnumbered refugee site on the south 
side of the canyon. A third project was a study of irriga
tion works chiefly on the bench above Pueblo Bonito by 
Floyd Snyder. 

Nineteen forty-seven marked the end of the University 
operations in the canyon. Wi th the exception of Adams' 
Half House, none of these later excavations have been pub
lished. We assume that Roberts ' notes on the work at Bc-
53 are on file somewhere. Vivian has copies of Bullen's 

manuscript on Bc-54 and Mulloy's on Bc-52, as well as 
copies of random notes from some of the other digging. 
Mathews has a manuscript on his work at Bc-59. T h e bulk 
of the sherd collections from these excavations have been 
dispersed. We think that without these sherds, the notes 
and manuscript material, except for that of Mathews, 
who both classified his pottery in present-day terminology 
and has most of the sherds on file at Globe, are of little 
remaining value to the student of Chaco archeology. 

Also in 1947 Lloyd Pierson made the archeological sur
vey of the central portion of the Monument area, already 
referred to; it was submitted as an M.A. thesis at the 
University of New Mexico in 1949. Following 1947, exca
vations in Chaco Canyon, with the exception of that at 
Kin Kletso, covered here, have been confined to limited 
salvage work by the National Park Service, and material 
recovered incidental to stabilization programs at various 
sites. 

For the National Park Service, Vivian conducted sal
vage excavations at the Three-C Site (Vivian 1965). Prior 
to construction of the present Park Service headquarters 
at Una Vida, Vivian trenched two structures in the area 
of construction; this was a very limited investigation bu t 
the pert inent data therefrom is reported here in the chap
ter on Pottery. In 1950 Vivian salvaged a tri-walled struc
ture west of Pueblo del Arroyo and this is published in 
Vivian, 1959. In 1960 Gwinn Vivian completed a thesis 
on Navajo and Refugee Pueblo archeology, primarily on 
the Chacra Mesa near the headwaters of the Chaco; it is 
on file at the University of New Mexico. From his un
excelled data on tree-ring dat ing of all periods in the 
Chaco, Bryant Bannister completed in 1959 the paper 
published as Part II of this volume. As a salvage project 
in 1958 Zorro Bradley, for the National Park Service, 
excavated Site Bc-236, and the manuscript report is avail
able at Globe. 

For the National Park Service again, in 1959 Joel Shiner 
trenched and backfilled Kiva J at the Ta lus Unit . A 
manuscript report is available and some of the material 
is covered here in the chapter on Pottery. T w o other small 
salvage projects were undertaken for the Park Service in 
1960 by Will iam Bromberg and James Maxon; one was a 
section of a wall in the canyon floor, the other a small 
masonry pueblo, Be-192, eroding out at the head of an 
arroyo. Maxon's report on Bc-192 is available in manu
script. In the summer of 1962 Roland Richert and Charles 
Voll, as a Park Service salvage project, excavated Site Bc-
362, a pueblo of about 20 rooms located on the south 
side of the Chaco Wash between Kin Kletso and Casa 
Chiquita . Voll has a report in preparat ion. 

Collections 

T h e r e should be some brief note on the collections taken 
from Chaco Canyon; these are sometimes erroneously 
thought to be large, rich, varied, and available. Consider
ing the effort expended, they are in general relatively 
small, dispersed and hard to find. T h e greatest of these 
was that made by George H. Pepper for the Hyde Explor
ing Expedit ion under the auspices of the American Museum 
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of Natural History, 1897-1900 (Pepper 1920) . An exam
ination of his lists of artifacts, or better yet, a room by 
room tabulation of materials recovered, will show how 
rich an inventory Pepper found in the long-abandoned 
northeast quarter of Pueblo Bonito. This material was 
sent to the American Museum of Natural History where 
but a small fraction of it has yet been unpacked and is 
available (McNitt 1957: 187) . Pepper's published notes 
and this material still hold the opportunity for a definitive 
study of the material culture of a great classic site. 

The material which Judd recovered from Pueblo Bonito 
is at the United States National Museum, except for cer
tain pieces of high exhibit value which are held by the 
National Geographic Society (Judd 1954: xi). Incidentally, 
the material taken from Bonito by Judd nowhere com
pares in quantity with that found by Pepper. Likewise, 
the artifacts recovered from Chetro Ketl during eight 
seasons of work were few, except for the notable finds of 
strings of beads in a great kiva. Whole or restorable pottery 
was extremely rare; there is no record of burials from 
within the site as there was at Pueblo Bonito. All of the 
excavation in Chetro Ketl seems to have been confined 
to upper, later levels, and to have nowhere penetrated 
older, refuse-filled rooms. That such levels do exist is indi
cated by Bannister's study of the wealth of tree-ring 
material from the site, and the presence in it of reused 
beams from earlier, as yet unlocated, construction. The 
Talus Unit, excavated at the northwest corner of Chetro 
Ketl did produce some whole and restorable pottery, but 
not a great deal. This material from Chetro Ketl and the 
Talus Unit is held by the Museum of New Mexico. The 
sherds are generally not available. 

The University of New Mexico excavations in Bc-50 
and 51 produced relatively large collections of material. 
We know that Bc-52 and 54 were poverty-ridden talus 
houses; from Bc-59 Mathews recovered quantities of sherds 
and a fair sampling of other materials and whole or re
storable pottery. We are unsure of the other ruins exca
vated by the University. With the exception of sherds, 
this archeological material from another eight seasons of 
work is held by the University of New Mexico. 

The National Park Service holds somewhat over 1,950 
archeological specimens from Chaco Canyon. Four hun
dred of these are at Chaco Canyon and the remainder at 
the Southwest Archeological Center at Globe. The col
lections are made up of 550 items from Kin Kletso, 90 
from Bc-236, and a field catalog of about a hundred from 
Bc-362; these three are the only complete site collections 
the Service has from the area. There are an additional 540 
specimens from Bc-51 and 225 from Bc-59, both derived 
from extensive stabilization activities at these sites. Shiner's 
work at Kiva J in the Talus Unit resulted in the addition 
of another 120 items in the Chaco catalog. The remainder 
is made up of small lots from stabilization activities, sur
face finds and poorly documented miscellany. 

ARCHEOLOGICAL SETTING 
The vast majority of the archeological investigations 

in Chaco Canyon have been confirmed in areal extent to 

the small central area of greatest population density, a 
distance of a mile along the canyon floor; again these 
investigations have been concentrated on a short time 
period and have in general been limited to Pueblo III 
in this region. From some 26 seasons of work concentrated 
in this small area and limited not entirely, but in general, 
to a time period of less than 200 years, it would seem that 
we should know a great deal about the events, right here 
at least, of A.D. 950 to about 1130. This is not the case. 

With this concentration in mind, it seems worthwhile 
to attempt a brief general and broader view of what is 
known about the various Chaco periods, so that we may 
more nearly assess the place of Kin Kletso, one of the 
latest Chaco towns, in the long occupation of this region. 

Non-Ceramic Sites 
There has been no investigation of non-ceramic sites 

in the general Chaco area. Such sites do exist. They are 
confined to high, sandy ridges on the Chacra Mesa and 
east of the Monument. They occur as hearth areas and 
slab hearths eroding out of the sand; the hearths are 
accompanied by abundant flint chips. The types of points 
or blades from which these were derived are unknown 
and the sites have received only passing attention from 
the senior author. They may or may not have any direct 
connection with the following long and imperfectly under
stood period. 

Basket Maker 
We use this as a very general term for sites with Lino 

Gray pottery. It is a sad commentary on preoccupation with 
excavation that the Chaco, one of the richest and most 
densely populated archeological areas north of Mexico, 
has, after some 26 seasons of intensive work, no overall 
archeological survey. The following are personal observa
tions only, but are based on long residence and some 
familiarity with the country. 

The oldest-appearing Basket Maker sites are again on 
the Chacra Mesa; they are circular in outline and asso
ciated with them is a coarse and heavy Lino Gray pottery. 
Basket Maker sites are seldom exposed in arroyo cuts in 
the canyon floor, possibly because of the aggrading allu
vium, but more probably because the fashion was to 
build on ridges or higher ground at the sides of the can
yon. Thus pithouse villages are found beneath Pueblo 
Bonito, Bc-50 and 51 and they undoubtedly underlie many 
another later site. There is an extensive community of pit-
houses and storage cists exposed on the long ridge forming 
the east side of Werito's Rincon, nearly opposite Hungo 
Pavi. 

The range of Basket Maker villages is from single cir
cular structures without accompanying slab cists or storage 
rooms to large concentrations with slab cists or storage 
rooms in crescentic arrangement. In these latter there are 
increasing amounts of decorated pottery, La Plata/White 
Mound Black-on-white. We are undoubtedly entering on 
Pueblo I somewhere here; our criterion for this following 
period is neck-banded culinary ware, and small surface 
collections are apt to be unreliable. Basket Maker sites are 
almost totally lacking to the north in the 30-odd miles 
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of country between Chaco and the southern tributaries of 
the upper San Juan . But southward from Chaco Canyon 
as far as the Dut ton Plateau, some 35 miles, Basket Maker 
sites are numerous. They may be found on ridges and low 
mesas along almost every former watercourse there. 

Now, despite the lack of abundan t exposures within the 
canyon, there are two excavated and published Basket 
Maker sites there. These are Shabikeshchee Village exca
vated by Roberts (1929), and Half House excavated by 
Richard Adams in 1947 (Adams 1951) . Roberts ' work 
covers the classic example of a late Basket Maker village. 
Tentative tree-ring dates recently published for it with 
the great kiva at A.D. 734-4- to 753, and House H at A.D. 
7364- to 757, have greatly enhanced its value to Chaco 
archeology (Vivian 1960 and Part II herein). Half Plouse 
provided a tentative date of A.D. 691. From conditions of 
fill bearing upon this tentative date, the house was prob
ably built and occupied between then and 740 (Bannister 
herein) . 

T h e bearing that these two sites, and countless others 
of nearly the same age, have on our problem at Kin Kletso 
becomes evident as the later history of the canyon is 
exposed. It is simply that most recent students of Chaco 
archeology believe two cultural groups are represented in 
Chaco Pueblo I I I . One question then is, how far back in 
time is this parallel development or occupation evident? 
We do not know, and we will not know unt i l we can 
follow these groups back in time to Shabikeshchee or its 
contemporaries. But along this line we are intrigued by a 
statement of Adams who said, considering the cultural 
lineage of his site, ". . . there are certain indications that 
Half-House does not represent the same culture as Sha
bikeshchee" (1951: 291). Th i s may or may not be true, 
but it-is certainly a fact that this period, ending about 
A.D. 770 or possibly 800, holds the genesis of important 
later Chaco developments. 

Pueblo I 

We are aware that there is possibly an overlap here with 
our description of some late Basket Maker sites. As noted, 
our criterion is neck-banded pottery, which probably 
entered the Chaco area in the last quarter of the 8th cen
tury and remained in vogue till about 870 or slightly later. 
Only one, single-stage Pueblo I site has been excavated in 
Chaco Canyon; this is Judd's Pithouse No. 2 in the arroyo 
bank a mile east of Pueblo Bonito (Judd 1924a). We 
suspect that many of our large pit villages with surface 
storage rooms will fall into this category, but we also feel 
that dur ing this period of neck-banded culinary ware there 
was a definite movement to surface houses in the Chaco. 

While almost nothing at all is known about Pueblo I 
in Chaco Canyon, and there are opportunit ies on every 
hand, we feel that it is a key period in the parallel devel
opments which show u p much later and which are particul
a r ly pronounced in architectural style or pueblo layout 
and kiva type. I t is in this period when pithouses are 
being retained for kivas and the surface patterns of domi
ciliary structures are becoming apparent , that the begin
nings of parallel development should be found. We know 

that half of what later may appear to be parallel develop
ment, may be in fact an importat ion after Pueblo I times. 
But if this is so, then investigations in this period will 
narrow the time in which we must look for a divergence 
in the main stream of development, or for entries from 
another stream. But the point we wish to make here is 
that the student of late Pueblo I I I structures, as Kin 
Kletso, has almost nowhere to turn in the Chaco in the 
search for what may be the first clear indications of diver
gence from a single stream of development. 

Pueblo II 

This is the period in the Pecos System that has received 
the most abuse; it has been recognized in the Chaco though 
not without resultant controversy. In our work at the 
Three-C site, an early manifestation, we dated the site, 
from pottery associations, at from A.D. 870 to 950 (Vivian 
1965). P u e b l o II c o n t i n u e d u n t i l the a d v e n t of cored 
masonry styles, the inclusion of kivas within the house-
blocks and the advent of McElmo Black-on-white, a series 
of events occurring between A.D. 1030 and 1050. 

T h e excavators of Bc-50 and 51 placed portions of 
these sites, notably most of Bc-50 (Tseh So) , in Pueblo II. 
Kluckhohn, however, in summing up, suggested that what
ever their cultural placement, sites Bc-50 and 51 were at 
least in part occupied synchronously with later parts of 
the great classic sites (1939: 156-157). In his review of the 
Chaco culture, Gladwin took Kluckhohn, and particularly 
Hawley, to task for their cultural placement of the sites, 
placed them in his Hosta Butte phase of early Chaco 
Pueblo 111, and saw them as ancestral to the later portions 
of the classic sites (1945: 78-94). 

In this he was in error. As the pottery of the classic sites 
becomes better known through more recent studies, and 
as addit ional tree-ring material has been dated, it has 
become evident that Kluckhohn was correct in his assump
tion; the small sites, notably Bc-51 and Bc-59, were con
temporaneous with the large classic towns across the can
yon at least unti l A.D. 1110. A part of Gladwin's error in 
thinking that the later portions of such classic sites as 
Pueblo Bonito and Chetro Ketl were buil t with beams 
taken from Bc-50, 51, 53, and so on, lay in his misinterpre
tation of the tree-ring dating of Pueblo Bonito, Chetro 
Ketl, and the Ta lus Uni t (see particularly Bannister's 
discussion of Chetro Ketl, Part II , herein) . 

Sidestepping any further comment on this controversy, 
it suffices to say that Pueblo II, as a cultural level at least, 
has been recognized at Bc-50 and that it has also been 
assigned a time level at the Three-C site. How many of 
the hundred or more small ruins on the south side of the 
canyon, between Penasco Blanco and Pueblo Pintado near 
the headwaters, were built and occupied dur ing the time 
span from A.D. 870 to 1030 or slightly later, we do not 
know. A rough sampling of surface sherds indicates that 
at least half of them contain some components occupied 
dur ing this time period. T h e larger sites — such as Bc-51 
— undoubtedly consist of accretions from Basket Maker 
times on. 

A Pueblo II level has not been defined in the large 
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classic sites, but it does exist. Large portions of the classic 
towns of Pueblo Bonito, Penasco Blanco, Una Vida and 
Kin Bineola were in existence, if not from the time of 
the late 800's, surely from the first half of the 900's (see 
Part II for a discussion of early dates from the above 
sites). We are convinced that at this time there were 
already two distinct cultural traditions in the Chaco and 
that they are separable on the basis of masonry style, 
village layout, kiva style, and possibly on the predominance 
of one or the other pottery styles. Kluckhohn (1939) has 
gone as far as to say that two different language groups 
may have been involved. 

As we look from our work at Kin Kletso back on this 
period, and at the one in which we are involved, we are 
more than ever aware that what is most desperately needed 
in the Chaco is a revision of Gladwin's phase system that 
will permit the expression of contemporaneous occupa
tions at different cultural levels or traditions. 

Pueblo 111 

This is the case of surfeit, at least of excavation without 
interpretat ion, and we have briefly surveyed the most im
portant or most extensive investigations. We will not at
tempt to categorize Pueblo I I I at this point, bu t we should 
review the overall situation in Chaco Canyon. 

After its construction in the middle of the 11th century 
and in the first quarter of the 12th, Kin Kletso was one 
of 13 occupied multistoried towns in the 20 miles of 
Chaco Canyon. In addit ion there were outposts to the 
south at Kin Klizhin, Kin Bineola, and Kin Ya-a. Also in 
this same 20-mile stretch of canyon were perhaps 50 smaller 
occupied villages. In the immediate vicinity, within two 
to three miles to the north, were other villages along the 
south banks of the Escavada. From the work at Bc-50, 51, 
52, 53, 54, 57, 58, 59, and Leyit Kin, we know something 
of these smaller, contemporaneous villages. Surface surveys 
suggest that along the south side of the canyon, establish
ments of 5 to 20 rooms were almost within shouting 
distance of each other for a distance of some 20 miles. I t 
seems incredible that such a populat ion could have been 
supported by this narrow strip of alluvial soil, no matter 
how fertile, and by addit ional agricultural land in the 
immediate drainages. Even if we discount this populat ion 
by half, on the grounds of the well-known proclivity of 
Pueblo Indians to move their residence frequently, it 
was still the most densely populated strip of its size in the 
Anasazi world. Thus , when Kin Kletso came into being 
about A.D. 1059, or more surely by 1067, it was as part of a 
"quasi-urban" area replete with three- and four-story towns, 
several large and highly complex great kivas, two of 
which at least were separate installations serving two or 
more groups, plus a thriving populat ion in small one-
and two-story clusters. 

After A.D. 1200 

By the time the last fire had died in Kin Kletso, some
thing over 118 years later, all this had changed. T h e last 
construction employing newly cut timbers, in the major 
towns, had taken place about A.D. 1130 and thereafter the 
inhabitants , as long as they remained, had either made-do 

with existing facilities, or had confined themselves to 
remodeling with salvaged beams. One major construction 
effort that appears to have taken place sometime after 
A.D. 1130 was the lining of the great kiva benches at both 
Chetro Ketl and Pueblo Bonito with crude masonry in 
large poorly-shaped blocks. While the Chaco area may not 
have been entirely abandoned about A.D. 1200, the pop
ulation was greatly reduced. 

Sometime in the later part of the 13th century there 
was a movement into the canyon of people using classic 
Mesa Verde pottery of the Montezuma Phase. They may 
or may not have met survivors of the classic Chaco towns 
of two centuries earlier; the presumption is that they did 
not. T h a t these people reoccupied parts of Pueblo Bonito 
was first reported by Kidder (1924: 57). T h e r e are evi
dences of late remodeling at Pueblo del Arroyo, and classic 
Mesa Verde pottery has turned u p at Una Vida. T h e 
Headquar ters Site, described briefly herein, was an example 
of a small house uni t constructed by these migrants, who 
in this case dumped their refuse in an abandoned classic 
Chaco site. Th i s reoccupation was by small groups of 
people and their residence was not long. 

Following them there is a single site in the central ruin 
area whose pottery complex of Galisteo Black-on-white, 
Kintiel Polychrome, Pinedale Black-on-red, and an early 
Zuni glaze-on-white, probably Wallace Polychrome, dem
onstrates at least one small group present who were 
constructing cliffside rooms in defensive locations in the 
early part of the 14th century. Similar sites, also in highly 
defensive locations, are to be found between Chaco Can
yon and the Dut ton Plateau to the south. T h e impression 
is gained that after about A.D. 1300 the Chaco basin was 
largely abandoned. 

Lastly, except for one anomalous set of tree-ring dates, 
there is no evidence of any occupation beyond the ceramic 
dating of about A.D. 1325 unt i l the early part of the 1700's 
when the Navajo-Refugee pueblo group first made its ap
pearance. T h e one set of dates, which is mentioned only 
in passing, is a series of seven specimens with a wide 
range of dates from A.D. 1350 to 1598. None of them are 
cutt ing dates. They were taken from a forked-stick hogan 
on the Chacra Mesa, on the southern edge of the Chaco 
drainage. Both Vivian, who recorded this site (Vivian, 
Gwinn N.D.: 156-157), and Bannister, who dated the 
wood, believe that these are badly eroded beams and that 
on these and other grounds, construction could not have 
antedated the 1600's. 

For the Navajo-Refugee Pueblo occupation there ap
pears from present evidence to have been two main periods 
of construction. T h e first of these, for which there is ample 
evidence, shows a Navajo-Refugee Pueblo occupation living 
in small "puebli tos" of mult i room masonry structures, 
double-oval units, forked-stick hogans, and on the fortified 
tops of buttes. Th i s occupation was not necessarily limited 
to, but is fairly well documented by, tree-ring dates, for 
the 1730's and 174G"s. While the major part of this occupa
tion was recorded for the Chacra Mesa east of the present 
Monument boundaries, there were at least three fairly 
large-scale occupation sites in the central ru in area. 
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T h e second group of dates from this period perhaps 
reflect a change in Navajo-Refugee Pueblo relations — 
probably the acculturation of the Pueblo immigrants — 
and are clustered in the 1790's. They show at this time, 
continued use of forked-stick hogans, single-oval masonry 
structures, crude masonry hogans, and the loss of the 
former double-oval units and the small mul t i room units 
(Vivian, Gwinn N.D. :218-222, and Bannister, Part II 

herein). W i t h the continued use of the hogan this period 
has continued up to the present day Navajo occupation 
of the area. 

MODERN HISTORY 

Kin Kletso was first reported in the li terature by Lieut-
Tames H. Simpson. Simpson, a topographic engineer, in 
1849 accompanied Lieut. Col. John M. Washington, who 
led troops on a military reconnaissance from Santa Fe 
across the Continental Divide, down the Chaco and through 
the Navajo country. Along the way Simpson spent the 
better part of four days recording the Chaco ruins, be
ginning with Pueblo Pin tado at the head of the canyon; 
Richard H. Kern, artist of the expedition, made sketches 
of the sites and rendered various details. Simpson did not 
refer to Kin Kletso by name nor describe it other than 
to note that it lay a quar te r of a mile below Pueblo del 
Arroyo, and that while construction was much the same 
as in the other ruins, the blocks of stone employed were 
much larger. 

On his ill-starred trip to the Chaco in 1877 the famous 
frontier photographer Wil l iam H. Jackson, who did not 
salvage a single photograph from his trip, made both a 
more detailed examination of Kin Kletso and a ground 
plan. Jackson referred to Kin Kletso as Ruin No. 8; he 
gave the height of the walls along the nor th side and in 
the northeast corner, as being three stories, or from 20 
to 25 feet above the ground with sufficient rough debris 
to indicate another story (Jackson 1878: 444) . 

After Jackson came S. J. Holsinger, special agent of the 
Department of the Interior, who was in the Chaco inves
tigation charges of selling artifacts, made against the Hyde 
Exploring Expedit ion. Holsinger, who had access to Jack
son's report, found that the ruin had changed little in 
the intervening 24 years except that ". . . all of the fallen 
walls had been removed by the Hyde Exploring Expedi
tion and used in the construction of a boarding house, 
storerooms, and employee's quarters." This charge seems 
overdrawn, and we will examine it a little more closely 
farther on. Holsinger was also the first to record the Navajo 
name for the site, "Kin-Klet-Soi" (1901: 52-53). 

Chaco Canyon National Monument was established in 
1907. While Kin Kletso and several other ruins were in
cluded within the boundaries of the Monument , the lands 
on which they stood — the odd-numbered sections — had 
been previously granted to the Atlantic and Pacific Rail
road (the present Santa Fe system) as subsidy and were 
thus withholdings within the Federal Monument boun
dary, not legally subject to withdrawal. T h e land on which 
these sites stood, including Section 11 holding Kin Kletso 
and Casa Chiquita , eventually passed to other private 

hands. T h r o u g h the efforts of Edgar L. Hewett, Director 
of the State Museum of New Mexico and the School of 
American Research, and later associated with the Univer
sity of New Mexico, these ruins in the "checkerboard 
sections" were purchased by one or the other of the above 
institutions, with the University of New Mexico finally 
holding title to: Casa Rinconada and the adjoining sites 
in Section 13, Section 11 with Casa Chiquita , Kin Kletso 
and several smaller sites, and Section 3 containing part of 
the great site of Penasco Blanco. Sections 17 and 21 con
taining Hungo Pavi and Una Vida were held by the 
School of American Research. T h e title to Kin Bineola 
was in doubt and it also was bought for the New Mexico 
institutions (Hewett 1936: 210-212). 

Th i s situation in which institutions of the State of New 
Mexico held title to the majority of the major ruins in the 
Monument was resolved in 1949 when they were trans
ferred to Federal ownership through a land exchange. In 
this exchange full title passed to the Federal Government 
except the mineral rights in Section 11 which were re
tained throughout the various transactions by the former 
private owners. 

FIELDWORK 

When we began the first fieldwork at Kin Kletso in 1951, 
excavation and concurrent stabilization, neither of us 
thought that we would be writing the Introduct ion as late 
as 1963. While we were not as forethoughtful as Kidder, 
who wrote the Introduct ion to the Pendleton Site before 
going into the field — and then made amendments to it 14 
years later when the report was ready for publication — we 
did think that two or three long Chaco winters would see 
the report finished. Th i s was not to be. As is usual, the 
fieldwork outl ined below required by far the least time of 
any part of the project and was also by far the most 
enjoyable. 

In October of 1950 Vivian and Raymond Rixey began 
mapping the site and numbered all the rooms and kivas 
that had standing walls — 39 rooms and two kivas; Rixey 
excavated one room and Vivian began the stabilization of 
the more hazardous three-story walls. T h e stabilization 
progressed through November. Early in June of 1951 
Mathews joined the project, which had as its primary pur
pose the excavation and comprehensive stabilization of the 
site as an exhibit of a comparatively small Pueblo I I I ru in 
typical of an architectural group not previously investi
gated. 

A crew of 8 to 12 Navajo were employed. Vivian was in 
general charge of the project and directed the stabilization 
work; Mathews kept the excavation notes and sketches and 
mainta ined the field catalog. Photographic records were 
kept by both of us. T h e work progressed throughout J u n e 
and July, and in August we were joined by Dave Breter-
nitz, who remained through Labor Day. Mathews returned 
to his studies in the middle of September. Following this, 
an addit ional two rooms were cleared and the work was 
closed for the season. Late September saw the excavation 
of the site virtually complete. 

While this may seem to some like rather rapid digging, 
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the major parts of larger Chaco ruins are notorious for the 
large amounts of sterile over-burden. The rooms were sel
dom more than one story deep in fill, even though two to 
four stories in height; there were no time-consuming sub-
floor features. We were fortunate, too, in having a trained 
crew; one or two of the men had worked for Neil Judd at 
Pueblo Bonito and at least half of them had had five to ten 
years of experience working at Chetro Ketl during exca
vations there, or with the Park Service stabilization unit 
at various sites throughout Arizona and New Mexico. Our 
general procedure was to outline at least one end of a room 
and then remove a slice, a quarter to a third of the room, 
from surface to floor. This gave us a cross-section of the 
fill which could be noted and plotted in its entirety and 
which then permitted its removal on predetermined levels 
much more accurately and rapidly. This method seemed 
preferable to working blindly downward over the entire 
room surface at once by arbitrary levels. 

During the next summer, 1952, Vivian was occupied 
largely at Pueblo Bonito and Gran Quivira, and Mathews 
was excavating at Wupatki. During September Roland 
Richert took up further stabilization at Kin Kletso, but in 
general the site was free of archeologists that summer. In 
June of 1953 Mathews began the study of the artifacts and 

Vivian began hopefully to describe the architecture. We 
interrupted these labors in August and September to dig 
test trenches outside Kin Kletso in the hopes of locating 
buried refuse areas that might provide stratigraphic sec
tions, and made the traditional futile search for burials. 
This ended the fieldwork at Kin Kletso, and in October 
we moved camp and crew to the Hubbard Site at Aztec, 
New Mexico. 

From time to time then, Vivian wrote the first drafts of 
the Introduction, Architecture, Fill, Pottery, and Burials, 
and made the illustrations for these chapters with the ex
ception of the drawings for the pottery and sherds, so ably 
handled by Miss Dee Dodgen. Mathews, who had made 
nine-tenths of the field notes and sketches illustrating the 
conditions of fill, and many of the field photographs, 
drafted and illustrated the chapter on minor artifacts. His 
completion of the identifications of the mammal bones 
used in artifacts was delayed until after 1960 when he had 
established a comparative osteological collection at Globe. 
The identifications of avian remains were made by Lyndon 
Hargrave from comparative materials also at Globe. Ban
nister, as we have seen, has done the dating and interpre
tation of the tree-ring material. Lastly, the Discussion was 
written by Vivian during 1964. 
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II. Architecture 

EMPLACEMENT (figs. 2, 3) 
Kin Kletso was one of the smaller of the classic Chaco 

towns. It is of compact rectangular ground plan with 55 
ground floor rooms and five kivas present today. Parts of 
the third story remain along the north half of the site. 
Prior to excavation the first story was filled with debris 
considerably mounded over the edges of the ruin, while 
along the north and east sides, standing rooms rose some 
20 feet above the mound. 

The site, set against the north wall of the canyon, is on 
the western fringe of the central ruin group; it is roughly 
a half mile west of Pueblo Bonito and the cluster of other 
classic pueblos: Chetro Ketl, Casa Rinconada, Pueblo del 
Arroyo and Pueblo Alto (fig. 3). 

In this location against the cliff Kin Kletso occupied a 
rather cramped position edging the comparatively spacious 
canyon floor; large boulders on the talus slope rest within 
30 feet of the back wall and detritus from the cliff has 
banked against this north wall to a depth of 6 to 7 feet. 
Further, the pueblo was built both over large boulders and 
between them on the east and west. On the east there are 
large blocks within 8 feet of the north corner and on the 
west a massive slab 30 feet high overlooks the entire site 
figs. 13, 14). These detached blocks from the cliff are 
too deeply buried to be recent falls, and pictographs on 
them show that they were in their present position when 
Kin Kletso was occupied. 

What the conditions were at the front of the site facing 
the open canyon, we are unable to say with certainty. 
Bryan (1954: fig. 1 and passim) has shown that a pre
historic arroyo, most likely cut during the late Pueblo III 
times in the Chaco (he gives a suggested date of A.D. 1100 
or later), ran close in front of the site along the same 
course taken by the present, modern arroyo. The pre
historic arroyo was cut in valley fill that very closely 
approximated the level of the present canyon floor. Bryan 
refers to alluviation following the cutting and filling of 
the earlier arroyo as "some slight addition" (1954: 35). 
At any rate, the presence of other masonry habitations, ac
companied by pottery dating in the latter half of the 11th 
century, on or very nearly on the level of the center of the 
present canyon floor, indicate that perhaps not more than 
3 feet of alluvium has accumulated here since the time of 
occupation. Kin Kletso then stood on a slight slope at the 
base of the talus; a small watercourse, later deepened to an 
arroyo, ran within 50 to 100 feet of the front wall, and 
beyond it was the half-mile width of agricultural land. 

The profile of the site (fig. 16) shows the condition 

underlying the walls. A large boulder rises to second-story 
level under Kiva A at the west. To construct Kiva A the 
builders enclosed the boulder in retaining walls and inten
tional fill and erected Kiva A on this second-story plat
form. A second large slab of undetermined size, at a much 
lower level, underlies Kiva E in the center of the ruin. 
Here the kiva floor was laid close above the rock and the 
ventilator shaft was cut down into it. Even with a pre
historic watercourse following the line of the present 
arroyo and limiting the space available at that one par
ticular spot, there were still several square miles of level, 
unobstructed land available in the canyon, and we can 
only conclude that the inhabitants of Kin Kletso chose 
the building site by divination or because they had a 
natural predilection for rocky and difficult locations, or 
because they had little "unbespoke" land to choose from. 

Incidentally, while most of the larger towns were built 
close against the cliff, we know of only one other compara
tive site in the Chaco which was built over similar large 
boulders; this is No. 9, or Casa Chiquita, a half-mile 
farther west. It is somewhat smaller, but similar in ground 
plan and in masonry type, and was, from the single tree-
ring date obtained there, also contemporaneous at least 
in part with Kin Kletso. 

PLAN AND CONDITION (figs. 15,16) 

In its final form Kin Kletso was a solid rectangle 74 feet 
north to south by 160 feet east to west. The 55 ground-
floor rooms were on approximately the same level, and the 
five kivas lie roughly on a line through the center of the 
building. Of these five kivas only two are at ground level 
and the remaining three are raised to the second story on: 
(1) a large boulder, (2) intentional fill of adobe held by 
retaining walls, (3) a refuse-filled room. The building pre
sumably faced the south with the three- or four-story 
north wall adjacent to the cliff being the highest and the 
lower rooms at the south facing the open canyon floor. 

Today the lower half of a third story is present along 
much of the north; there is a single wall of this height in 
the center of the west end, and there are numerous such 
walls in the eastern third. Two-story walls are numerous 
along the front or south, while the central kiva, E, barely 
rises above one story. Debris filled the lower or first-floor 
rooms to an average depth of 8 to 9 feet or somewhat 
above ceiling height. The greatest wall height standing 
above the debris prior to excavation was 20 feet or some 
5 feet less than recorded by Jackson. However, this is 
probably a poor comparison since the level of the debris 
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throughout the ruin varied considerably and it was con
stantly being added to by detritus from the cliff and by 
wind-drifted sand. On beginning work we assumed, from 
the small amount of shaped stone on the surface, and from 
the amount of wall debris in the fill, that few, if any of 
the walls had reached four stories. With the excavation 
completed, while we are willing to concede Holsinger's 
point that surface stone was removed for building pur
poses, we still feel that three stories was the maximum 
height reached in the pueblo. 

In 1951 the exposed wood in the site was only seven 
viga stubs plus small lintels over various door and vent 
openings. Excavation produced charcoal specimens and 
beam sections from kiva pilasters, but no further vigas, 
nor were the rotted remains of such recovered from the 
fill. Jackson (1878: 444) remarked on the paucity of timber 
in contrast to the other Chaco ruins. All the viga stubs 
remaining appeared to have been broken off due to the 
collapse of the opposite room walls; they were either of 
difficult access in two- and three-story walls or were so 
embedded as to be almost impossible to remove. We be

lieve that a good proportion of the ceiling material and 
vigas had been removed in prehistoric times before the 
disintegration of the pueblo was far advanced. 

MASONRY (figs. 17, 18,19, 20, 21, 22) 

The masonry of Kin Kletso is probably the most homo
geneous of any Chaco site, a rarity in an area of bewilder
ing masonry types. At least 95 percent of the standing 
masonry in the ruin is made from a single type of sand
stone and is laid in one type of construction with a single 
surface pattern. No dissimilar stone was recovered from 
the wall debris and it seems likely that this percentage 
held true throughout the completed structure. 

Some point will be made about this single type of stone 
used in Kin Kletso. We have seen that the canyon walls 
were formed by two massive deposits of the buff-colored 
Chacra sandstone, separated from each other by a thinner 
deposit of horizontally bedded sandstone. The massive 
Chacra deposits form the vertical canyon walls and expo
sure of the darker, red, bedded sandstone forms the gentle 
slope between the lower and upper cliffs. The use of one 
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FIGURE 13 — Kin Kletso prior to excavation, looking southeast across Chaco Canyon. The Chaco Arroyo is immediately in front of the site. 
The cottonwood trees in the arroyo are modern plantings for erosion control and bank protection. 



FIGURE 14 — Kin Kletso looking southwest from the cliff in 1934 during preliminary work by the New Mexico State Museum-School of 
American Research under the direction of Edwin N. Ferdon, Jr. Note the proximity of the cliff and the large blocks adjacent to the ruin. This 
was prior to extensive plantings on the arroyo bed for erosion control and bank protection; compare with figure 13. (From Margaret Woods) 

or the other of these sandstones was not the result of for
tuitous gathering but was the result of deliberate selec
tion. T h e bedded sandstone which had to be quarried was 
used for the great bulk of the building in the great classic 
sites such as Pueblo Bonito, Chetro Ketl, Pueblo del 
Arroyo, and Wijiji. 

T h e stone employed in Kin Kletso was the soft amor
phous material of the lower cliffs; fragments of it were 
available everywhere along the talus slopes. It cannot be 
split along bedding planes as can the other, and it had 
to be worked down from fortuitous chunks by pecking 
and rubbing. It occurs sparsely in most of the larger sites, 
and it would appear from its placement in them, to be 
of late construction. In addit ion to Kin Kletso, Casa Chi-
quita, New Pueblo Alto, and Tsin Kletzin in the vicinity, 
were also constructed of this soft, amorphous stone, and 
like Kin Kletso were also solid rectangles in form, rather 
than being buil t on the general Chaco pat tern with open 
plaza or courtyard. 

T h e Kin Kletso walls are an average of 2 feet thick. 

T h e facing or bearing stones at each side make u p at least 
a third of the width of the wall and this leaves only a 
narrow heart ing of scrap stone and mortar (fig. 17). Th i s 
is ra ther dissimilar construction from the massively cored, 
thinly veneered construction so prevalent at Pueblo Bonito 
and Chetro Ketl and done in hard, laminated rock. 

T h e facing pattern or so-called masonry type is of large, 
rectangular blocks of stone laid in rather regular courses, 
the individual stones being separated from the courses 
below and usually from one another in the course by thin 
rows of spalls. T h e appearance is that of large blocks each 
ringed with a ribbon of small spalls (fig. 18). T h e indi
vidual rectangular blocks range u p to 5 by 10 inches on 
the face. They are uniformly well-shaped and dimpled by 
pecking; the dimple marks in many cases are extremely 
sharp and narrow and where they are unweathered, give 
every indication of having been made with a narrow and 
sharp instrument rather than by a b lunt hammerstone. 
Th roughou t the excavation a particular lookout was kept 
for implements which could have been used to produce 
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this picked effect, but without success. T h e spalling in the 
walls appears to have been applied after the large blocks 
were set in place; they are not bearing spalls. As a conse
quence they weather out rapidly and wall sections long 
exposed are completely devoid of spalling, and this results 
in a greatly changed appearance of the masonry (fig. 19). 
Th i s masonry most nearly fits Hawley's description of her 
type, "Spalled Blocks with Core" to which she assigns 
bui lding dates of A.D. 1100 to 1116 (Hawley 1937: 88-89). 
Her illustration of this type, however, does not seem to 
contain spalling and the initial date is somewhat too late 
for the major part of the construction at Kin Kletso. 

Variations 

T h e r e were three variations from the monotonously uni
form Kin Kletso masonry facing. T h e first of these was a 
small section of banded masonry, a very evident prehistoric 
patch, running across the second- and third-story south 
wall of Room 10. Th i s wall also forms the nor th enclosure 
for the Tower Kiva, A (fig. 20). T h e pat tern is made u p 
of al ternat ing bands of large and small blocks and looks 
somewhat, but not too closely, like Hawley's "Fine Wide 
Banded" which she has dated at A.D. 1062 to 1090 (1937: 
88-89). T h e second depar ture is found in the benches in 
the large kivas, B and E; these are made of hard, laminated 
stone laid in small blocks without banding or pat tern. 
They conform closely to Hawley's "Fine Unhanded" which 
is again given bui lding dates of 1100 to 1116 A.D. ( ibid.) . 
A much less noticeable variation occurs in the south wall, 
second story, of Rooms 55 and 58. Here the stone was not 
shaped into rectangles; only the face was smoothed and 
the stone laid as random masonry. T h e appearance is poor 
and haphazard. 

Room 37 in the nor th tier in particular, and other rooms 
sporadically, exhibit stones which were shaped to almost 
perfect cylinders, one flat circular end being exposed at 
the wall face. T h e circular faces do not form any patterns, 
bu t were placed seemingly at random, though most occur 
in first-story walls. Room 25 shows two in the west wall 
which bear incised designs. Since these un ique stones were 
presumably plastered over as were the rest of the interiors, 
they probably only indicate masons with time on their 
hands. 

Reused Stone 

Reused stone is evident throughout the walls of Kin 
Kletso. Stone which had been burned a brick red after 
shaping appears sporadically in unburned walls through
out the site. T h e unfinished exterior facing of kiva walls 
and the unfaced walls enclosing them, both buil t of ran
dom, unshaped stone, contain an occasional well-finished 
piece. While the final extent of the pueblo was the result 
of several additions, and the removal and remodeling of 
walls, there are no indications that any part of it had 
burned, nor are there underlying structures unconform
able with Kin Kletso. T h e burned and reused stone came 
then most likely from a nearby ruin, and there are sur
face indications of several talus houses in the immediate 
vicinity. 

T h e reuse of stone and timber was a common practice; 

there is almost no building stone where there were once 
extensive talus houses behind Chetro Ketl, and the tri-
walled structure at Del Arroyo had been almost totally 
obliterated by the removal in prehistoric times of all the 
facing stone, leaving only the adobe-filled rubble cores 
(Vivian 1959). 

Wall Bonding (fig. 21) 

The re seems to be a rather general belief that there are 
very few if any bonded wall junctures in the larger Chaco 
sites; that the practice was merely to abut one wall against 
the other with no provision for tying the corners together. 
Th i s is not correct. T h e bonding of wall junctures is far 
more prevalent than is generally supposed, or that a casual 
glance would indicate. This is true at Chetro Ketl, Pueblo 
Bonito, Pueblo del Arroyo, and other classic towns with 
which we are familiar, and it is particularly so at Kin 
Kletso. 

In all cases it is the cores or central heart ing of the walls 
which are bonded together and not the external veneering. 
T h e r e are definite examples at Pueblo del Arroyo where, 
when a new wall was joined to an old, the facing of the 
old wall was removed, the cores tied together with large 
stone and the facing in the old wall then patched. T h e 
bonding of wall junctures at Kin Kletso is most apparent 
at the tops of walls, at points where the corners have sep
arated, and at junctures where one of the walls at a corner 
has fallen leaving parts of the bonded core still in the 
remaining wall. In most of these examples casual observa
tion of the abut ted facing would fail to show that the 
interiors of the walls were bonded together. 

After some at tempt to outl ine the bui lding sequence from 
apparent abutments alone, and finding that they changed 
within a single story, we were forced to the reluctant con
clusion that when used by themselves, wall abutments are 
unreliable as a guide to bui lding sequence. 

Foundations (fig. 22) 

Not all walls were examined below floor level, but 
enough were exposed to indicate that there was some uni
formity in providing footings, particularly on uneven or 
filled surfaces. In rooms on the nor th side, adjacent to the 
cliff where it had been necessary for the builders to exca
vate or level an area, the walls are laid on top of narrow 
trenches filled with scrap rock and mortar. T h e rough 
foundation in the trench was between a foot and a foot 
and a half in depth and always 6 to 10 inches narrower 
than the wall above. Such a narrow rubble footing would 
provide but little support , and this may not have been the 
intent at all; the filled trench may have been a device for 
marking off areas or for striking a uniform level prior to 
construction. 

Toward the center of the site, where neither cut nor fill 
was required to level up the area, these trench foundations 
are not so common; the walls generally were started with 
faced masonry laid directly on the ground. Dur ing con
struction, from 6 inches to a foot of scrap rock, soil, and 
mortar accumulated in the rooms and this was leveled off 
with the addit ion of more sandy soil to form a floor. At 
the front or downhill side of the site, more extensive fill 
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FIGURE 15 — Ground plan, Kin Kletso. 
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FIGURE 17 — These very smooth, tightly chinked wall surfaces, with the edges of the doorways ground smooth, are typical of the original 
condition throughout the site. 

was necessary to provide a level floor surface. Here founda
tions of unfaced rubble, approximately the same width as 
the walls, were laid parallel with the slope. The walls were 
not raised directly above but were set back on the uphill 
side so that the foundation projected in the direction of 
the slope or thrust from the wall. These offset, rubble 
foundations would seem to appear to have actually served 
as foundations to provide a more stable base for the walls 
above them. 

ARCHITECTURAL DETAILS; ROOMS (fig. 23) 
Rooms are large, ranging in size from 71/2 by 9i/2 feet to 

9 by 17 feet. Ceiling heights reach from 7i/2 to 9 feet. In 
most rooms there are pronounced ceiling ledges where the 
ceiling construction extended into the walls (fig. 23) and 
these show the vertical building sequence fairly well. The 
room walls were raised to ceiling height only and then the 
entire ceiling laid at one time: vigas with small poles or 
savinos over them, a layer of juniper splints and then the 
final covering of clay for the roof or floor above. As the 
vigas were laid, spaces between them were filled in suffi

ciently to keep the ceiling construction in place, but this 
facing was of small, poorly shaped stone, not chinked, and 
not always continuous with the vertical face of the wall. 

With the ceiling completed as a base from which to 
work, the walls of the next story were raised. The inability 
of the masons to see the wall below the ceiling often re
sulted in the next story being out of line. It was either 
offset or stepped back or frequently one end of the room 
offset and the other stepped back. The results did not add 
to the structure's stability. 

Ceilings 
Where evidence remains there were, with one exception, 

two vigas to a room, dividing the ceiling area approxi
mately into thirds. Only seven examples of vigas were re
covered in place and these were all Ponderosa pine rang
ing in diameter from 6 to 9 inches (Bryant Bannister, 
personal communication, 12/51) . Of the small poles which 
overlay the vigas, only badly decayed fragments were 
found in one room, No. 27, and they also appeared to be 
of pine and about 2 inches in diameter. The very preva-
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FIGURE 18 — Typical first-story wall and broken doorway. The abundant chinking, squared doorway and dimpled or pecked masonry are 
characteristic. 

lent roofing casts indicated the use of similar poles or 
savinos throughout the building. T h e material which over
lay the small poles was almost invariably juniper splints. 
T h e splints were among the most common material recov
ered; there were some in almost every room and a consid
erable pile on the floor of Kiva C. T h e one exception to 
this rather uniform construction was found in Room 5 
where there were four vigas across the short dimension of 
the room and a layer, or perhaps mat, of willow rods was 
substituted for the juniper splints. 

Entrance 

Unti l the last two rooms and Kiva D were added as 
appendages to the southeast corner there were no exterior 
ground-floor doorways. Sufficient wall heights remain 
everywhere except possibly at the southwest corner to carry 
door openings had they been present. T h e r e were cer
tainly none along the nor th wall nor on the east or south
east where exterior wall heights range from 4 to 10 feet 
or higher. 

When the last two rooms and Kiva D were added at the 
east side as apparent afterthoughts, one of the rooms, 46, 

was constructed with an exterior doorway, bu t this was 
either then or later filled with masonry identical to the 
wall construction, and the town was again without an 
entrance at ground level. 

Floors 

Good, well-defined clay floors were uncommon. The re 
were eight good floors in Rooms, 5, 6, 7, 10, 44, 49, 50, and 
52. Generally floors were poor and ill-defined. T h e base on 
which each ground-level floor was laid consisted of the 
natural , sandy soil and sandstone covered with such 
building debris as discarded rock, chips, and mortar 
lumps. Over this the Moor was too often a thin and sandy 
layer, poorly packed and grading downward into the 
debris and upward into layers of windblown sand. Most 
gave the impression of having had very little use. 

Doorways 

These were buil t with extreme care and at tent ion to 
appearance. Widths varied little from 28 inches and those 
still intact are all approximately 42 inches high. Door 
treads were 12 to 14 inches above the floor. Lintels were 
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FIGURE 19 — Exposed masonry in the northwest corner. Long exposure has weathered out the fine, close chinking typical of unweathered, 
newly exposed surfaces. See figures 17, 18. 

of six to eight poles. Well-shaped, dimpled-surface stones 
were selected for the corners. After these were laid the 
corners were trued further by grinding the edges. Large 
stones show a ground surface at the edge and a dimpled 
surface back from the corner. 

We have noted that the only exterior doorway in the 
site was in Room 46 and that this was subsequently 
blocked with masonry. None of the back row of rooms had 
interconnecting doors; all these rooms were entered from 
the second tier of rooms or from hatchways and there was 
no communication between them. Nearly the same condi
tion exists in the row of rooms across the front of the 
site. There were five rooms with no ground-floor door
ways at all. Four were entered from the row of rooms 
behind them; three were interconnected but did not have 
access to the second tier of rooms. However, all but one 
of the rooms across the east end of the site have connect
ing doorways. The lack of interconnecting doorways be
tween many of the ground-floor rooms indicates that this 

first floor was primarily for storage and as a platform on 
which the second-and third-story living rooms were raised. 
Study of the ground plan does not suggest any grouping 
of rooms into "apartments" like the six- or seven-room 
grouping that Kidder describes for Pecos. Associated with 
each Pecos "apartment" was a unit of three "cellar rooms" 
(1958: 122, 123) ; such groupings are not discernible in 
the lower rooms at Kin Kletso. 

While hatchways were used to enter the lower rooms 
there was one recess for a short stairway, a sort of "down 
and in" doorway in the northwest corner of Room 55. The 
recess was constructed at the same time that the north 
wall of the room was built; it was recessed 36 inches and 
was 32 inches wide. It came to the surface at the southwest 
kiva corner of Kiva E at approximately the kiva roof level. 
Two similar stairways were found in Pueblo del Arroyo 
and both led to the roofs of kivas. That in Room 41 led 
to the roof of Kiva J, and that in Room 44 to the roof of 
Kiva F (Judd 1959: 29, 34, figs. 7, 10). 
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the ceilings and ranged from two to seven to a room. The 
majority were in first-story rooms, but they also occurred 
in second- and third-story rooms. Judd believed that they 
were confined primarily to storerooms and he reported 
that the majority of them had later been closed or reduced 
in size (1954: 44) . We are uncertain if the majority of 
them had also been in what were once exterior walls. 
Similar construction also appears at Pueblo del Arroyo 
but less consistently; there were 19 ventilators recorded in 
10 ground-floor rooms and 9 in second-story rooms (Judd 
1959: 53). 

Firepits 
These are rare; there are only five well-defined firepits; 

they are in Rooms 2, 7, 38, 48, 49. Four were oval with 
slightly raised rims incorporating an occasional stone; the 
fifth is roughly triangular and built slightly below floor 
level into a corner. 

Plaster 
Patches of wall plaster appear in five rooms and a sixth, 

Room 7, is almost completely plastered in the first-floor 
level. Room 7 also holds a firepit and is the only room 
where the plaster is definitely smoked. There are several 

FIGURE 2 1 — W a l l bonding. A wall has fallen here leaving the 
stones that bonded the cores of the walls still in place. This bonding 
of wall corners is not apparent in standing walls. 
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FIGURE 20 — The exterior north wal) of the tower kiva exhibits 
one of the few areas of banded masonry in the site; it appears to have 
been a prehistoric patch. 

Vents (fig. 23) 
In walls which are now exterior or which had been 

exterior at one time, there are small openings to the out
side, two to a room, each a rectangle about 9 by 11 inches. 
They have small pole lintels and occur at average heights 
of 6i/2 feet above the floor; this is just below the ceiling 
level. They are found on the east sides of the row of 
rooms, north to south, between Rooms 20 and 54. Before 
the second addition was made, these rooms were the east
ern limit of the pueblo. They also occur in Room 49 
which was also once on the eastern limits of the site. There 
is insufficient wall height remaining in the adjoining 
rooms on this side to carry the vents if they were once 
present. On the north exterior these vents are found in 
Rooms 20 and 27 and there are traces in Room 37. Aside 
from these three instances the remaining wall on the north 
is below their level. The supposition is that they were 
present, two to a room, at least all along the north wall 
and on the east exterior both before and after the east
ward additions were made. 

Judd reported 182 ventilators in 89 Pueblo Bonito 
rooms; they also were nearly a foot square and just below 



FIGURE 22 — Types of foundations: a, narrow footing where excavation was made for the wall; b, lack of footing on level surface; c, 
extended footing on sloping fill. 

cases where plaster covers the finely ground edges of door
ways and this careful grinding of the stones was possibly 
not for the sake of appearance but only to true up the 
opening. In all cases the plaster is only one to three 
coats deep; none except the surface in 7 shows smoke or 

FIGURE 23 — Location of vents near ceiling and ceiling construc
tion with particular reference to wall inset at ceiling level. 

use and most of it has a fresh and newly applied appear
ance. 

Covered Drain 
This feature ran diagonally across the west end of Room 

6, the top at, or just below, the indistinct floor level. The 
drain began in the northwest room corner and extended 
9 feet 9 inches to about the center of the south wall; at 
this point it entered the wall a distance of 9 inches, or 
about half the wall's width. The sides of the drain were 
small rock slabs set on edge and the top was covered with 
thin slabs, adobe and occasional chinking. It was generally 
square, 7 by 7 inches, but the center portion had been 
compressed laterally and was narrower at the bottom. At 
the northwest end the adobe cover showed clear impres
sions of fingers, a full footprint and a heel print. The clay 
cover was evidently firmed in place by hand and then 
pressed down by standing on it. The cover was intact for 
6 feet out from the northwest end, was broken near the 
south wall and was missing only from a section about a 
foot long between these areas. We assume that it had been 
completely covered its full length. The fill in the drain 
was fine sand containing a little charcoal, a few small 
animal bones, two sherds, and fragments of wood. 

This drain had been constructed before the south wall 
was built since it extends into the wall and the latter was 
apparently constructed over it. The impression is that the 
drain once extended beyond this point, but that it was cut 
off during wall construction. The drain, if such it was, had 
no inlet and no outlet, and since it was level we do not 
know which way it ran. One suggestion has been that it 
once had some connection with the tower kiva, Kiva A, 
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FIGURE 24 — Tower Kiva A during its excavation by Edwin N . Ferdon, Jr. in 1934, looking east. The floor-level, T-shaped doorway is at the 
east side, arrow. (From Margaret Woods) 

since it was headed in that direction. The most economical 
assumption would be that the covered drain was the last 
vestige of some prior and unrelated construction. 

BUTTRESS ? (fig. 15) 

The front of the building in the eastern half contains 
a curious feature shown on the ground plans as Area 60. 
It is a heavy, secondary wall faced only on the exterior and 
laid li/2 feet away from the front of the building. The 
narrow foot-and-a-half space between this wall and the 
front rooms was further divided by rough, unfaced parti
tion walls into little cubicles averaging 4 feet in length. 
These partition walls, not over 2 feet high on excavation, 
were extremely crude and it is possible they were intended 
not so much as partitions as additional material to add to 
the buttressing effect of the whole. 

Since the remaining parts of this feature are quite low 
and since it had been excavated by E. N. Ferdon, Jr. for 
the Museum of New Mexico in 1934 and all of the exte
rior debris and interior fill removed, we have no way to 
gauge its original height, or to determine if it contained 
intentional fill. It is a curious feature; it is identical to 

similar construction recently observed during stabilization 
work on the west side of Kin Bineola (Charles Voll, per
sonal communication) and is also quite like the so-called 
"moat" running across the front of Chetro Ketl. So little 
work has been done on the exteriors of the classic sites that 
it is possible these examples represent variations of some 
standard buttress or defensive device placed at the low 
sides of towns. 

ARCHITECTURAL DETAILS; KIVAS 

The five kivas in the site have been divided into three 
groups for ease of description. Of the five, two had been 
previously excavated for the Museum of New Mexico; 
the remaining three were cleared in 1951. 

TOWER KIVA, A. (figs. 15,16, 24,25) 

This is another of the structures excavated by Ed Fer
don in 1934. It was built over a slab from the talus, one 
story high, is 18 feet 3 inches in maximum diameter, re
tains a maximum wall height of 14 feet 10 inches at the 
north, has a T-shaped doorway at floor level on the east, 
and does not have a bench or normal Chaco-kiva floor 
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FIGURE 25 — Kiva A, the tower kiva. Arrows point to step-backs 
in the 14-foot-high north wall. 

features. It has none of the attributes of a Chaco kiva 
except that it is circular. 

The large one-story block from the talus on which Kiva 
A is built, is at the west end of the site and the lower part 
of this block extends outside the line of the west wall. 
Retaining walls hold intentional adobe fill on which parts 
of the kiva walls and the floor surface are founded (figs. 
15, 16) . While the floor had no ventilator shaft or deflec
tor, a shallow slab-lined firepit was present in the approxi
mate center. Ash from the firepit was scattered over the 
southwest quadrant. There were two shallow basin depres
sions, one each at the southwest and southeast quarters 
and each near the wall. A black-on-white canteen form, 
covered by a stone slab, came from just below the floor in 
the southwest quarter. 

The circular kiva wall is from 3 feet to 4 feet high 
around the east, south, and west sides and holds no fea
tures except the T-shaped doorway on the east. This, 
incidentally, is the only T doorway in the site; it had been 
remodeled once to reduce the width of the upper opening, 
but not sufficiently to alter its distinctive form. The 14-
foot-high wall around the north third of the kiva has two 
narrow stepbacks, one at 8 feet and the other at 11 feet 
above the floor (figs. 24, 25). We assume that these con
tinued around the circumference at this level. The north 
wall joins Room 3. We believe, but cannot demonstrate, 

that Room 3 and those adjoining it on the north and east, 
also reached the full three-story height of Kiva A. The 
kiva corners at the north, between the circular inner wall 
of the kiva and the enclosing rectangular walls were filled 
with random rubble and mortar masonry; we assume 
again that this condition also obtained at the south and 
that the southern side of the enclosing rectangle also rose 
three stories above ground level. There was the T door
way at the east; beyond this there were no windows or 
openings so that Kiva A appeared from the south or west 
as a solid rectangle attached to the second and third story 
house rooms at the west end of the site. Inside, the kiva 
was simply a cylinder at least 15 feet high, slightly larger 
at the top than at the floor; its features were a simple 
hearth and an opening to the east. 

There is a like structure at Chetro Ketl called the West 
Tower Kiva; it likewise has no bench or regular floor 
features, and it also has a door at floor level but on the 
west side. It has a curious feature, a masonry cylinder 5 
feet in diameter and 7 feet high, on the east side. The 
cylinder has been dissected, found to be only solid masonry, 
and rebuilt. The West Tower Kiva was described and 
illustrated by Hewett who believed with some justification 
that it consisted of a lower and an upper room, the latter 
now largely missing (Hewett 1936: 103-105). 

Similar but much larger tower kivas are the nuclei of 
the isolated ruins of Kin Klizhin and Kin Ya-a. Portions 
of three-story walls are present at each, but since the lower 
walls are not intact around the entire circumference, it 
cannot be determined if they also held doorways at floor 
level. The upper walls of both are set back in two steps 
as at Kin Kletso. As neither of these outlying sites have 
been excavated, the presence or absence of floor features is 
unknown. 

CHACO STYLE KIVAS, B AND E (figs. 15,16, 26,27) 

Kiva B had also been excavated in 1934, and while we 
have no cultural material from it, the floor was trenched 
for stages of use and construction details. Both of these 
kivas are large, 20 and 22 feet in diameter above the bench, 
and are similar to the majority of excavated kivas in the 
classic sites of Chetro Ketl, Pueblo Bonito, and Pueblo 
del Arroyo. 

Benches 
Both benches are low and wide with average heights of 

2 feet and widths of 18 to 20 inches. There is a bench 
recess at the south over each ventilator shaft. 

Log Pilasters 
There are eight horizontal, radial, juniper log pilasters 

on each bench; all are embedded firmly in the kiva wall 
with the inner end approximately flush with the bench 
face. Each was encased in a thin masonry veneer which 
covered both the sides and top. Minor variations noted 
were that the pilaster logs remained in the round where 
they are often squared, and that they did not contain the 
often present cup-shaped depressions in the top as recep
tacles for offerings. The ends set into the kiva wall were 
packed about with a lignite shale; this may have been 
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FIGURE 26 — Kiva B, floor features exposed during the work in 1934; a, collapsed subfloor ventilator shaft; b, circular stone-lined firepit; 
c, large foot drum which showed one or more periods of remodeling; d, bench recess; e, horizontal log pilasters encased in masonry. 

either a preservative measure against dampness or had 
some ritualistic significance, since such shale is often en
countered in similar placements and was packed around 
the exterior of the Great Kiva at Chetro Ketl (Vivian 
and Reiter 1960: fig. 13). 

Floor Features (figs. 26, 27) 
Ventilator shafts in both kivas were subfloor and 

masonry-lined; the horizontal shafts passing under the 
wall, bench recess, and floor, were roofed with small poles 
and the openings in the floor framed with masonry. In 
Kiva B, Ferdon found what was possibly the base of a 
thin masonry deflector between the ventilator opening and 
the firepit, and in Kiva E there were two stones 5 inches 
high in this position. The impressions gained from these 
remains are that the deflectors were not more than a foot 
long and were low, inconspicuous affairs. 

The firepits in both kivas were basin-shaped and adobe-
lined; the rims extended slightly above floor level. 

There was a foot drum present only in Kiva B (Fig. 
26) . It was recorded by Ferdon on whose notes this descrip

tion is based. The foot drum was in its customary posi
tion close to the wall near the center of the west arc. It 
had undergone one remodeling in conjunction with a later 
floor level. This remodeling had narrowed the width of 
the foot drum and had raised it slightly. The original foot 
drum had been a masonry box averaging 7 feet by 3 
feet and 19 inches deep with a dirt floor. The top was 
2 to 3 inches below floor level. A pole 2 inches in diameter 
was laid across the center of the short dimension, dividing 
the box into approximately equal halves. At each end of 
the masonry box were "flanges" cut back into the floor 
surface. These were the width of the box and extended 
out into the floor 13 and 17 inches respectively. It is 
thought that hewn planks covered the foot drum, partly 
supported by the pole across the center, with the ends 
resting in these "flanges." A fragment of a board \i/2 

inches wide, 14-inch thick and 13 inches long remained 
in one while several rotted strips of wood remained at 
the other end. Ferdon thought, from the appearance of 
the flanges at the ends, and the height of the drum walls 
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FIGURE 27 — Typical features of a Chaco kiva exposed in Kiva E. a, horizontal log pilasters encased in masonry which supported the bottom 
members of the horizontal interior cribbing; b, bench recess; c, subfioor ventilator shaft opening; d, low masonry deflector; e, circular firepit. 

in relation to the floor, that this drum had been com
pletely covered by the floor surfacing, and that its loca
tion would not have been apparent from visual inspection. 

In its second phase the foot drum was narrowed to a 
width of 22 inches by the introduction of another interior 
wall at the west side. It was also raised slightly, apparently 
3 to 4 inches, in conjunction with an added floor surface. 
At this level the plank covering of the drum was raised, 
Ferdon thought, to the level of the floor and was exposed 
and not covered as the earlier plank surface had been. 

In neither of these kivas was there any evidence of a 
sipapu, nor was there the often confusing welter of holes, 
depressions, and pockets in either floor. 

Roofing 

Here we return to the eight radial log pilasters on the 
bench of Kiva B. Ferdon found three sets of paired hori
zontal logs of unspecified diameter resting on and extend
ing between pilasters; a pair between pilasters 1 and 2, 

a second pair between pilasters 3 and 4, and a third pair 
between numbers 6 and 7. The ends of the logs, they 
would have each been about 7i/2 feet long, were definitely 
associated with the masonry-encased pilasters. The space 
between the logs of each pair was chinked with clay, 
splints, and small rods. At the pair between pilasters 1 
and 2, the space between the outer log and the kiva wall 
was also filled with small rods encased in clay. 

These paired logs were the bottom members of a cribbed-
log, dome-shaped enclosure and roof rising from the 
bench. They formed one kind of a kiva lining occurring 
at Chaco and at Aztec. It seems clear that in many Chaco-
style kivas with radial log pilasters, the outer masonry wall 
did not form the limits of the kiva above the bench but 
was separated from the kiva interior by some form of 
wood construction. A similar, but very light cribbing, was 
uncovered at Mound F at Aztec. The cribwork there was 
of such light construction that a separate, flat roof was a 
certainty (Vivian 1959: 72, figs. 56, 57). Judcl illustrates 
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FIGURE 28 — Kiva C looking west. The bench (a) is high and narrow, and the pilasters (b ) are of masonry and probably extended to roof 
height. Compare these features with the typical Chaco kiva features, figure 26. The ventilator opening (c) is separated from the irregular firepit 
(d) by a low masonry deflector ( e ) . 

an excellently preserved example from Pueblo Bonito 
(1924. fig. 69), and Vivian and Reiter have summarized 
other occurrences of interior cribwork, pole wainscottings, 
and other probable kiva wall coverings of wood and vege
tal material (1960: 85-87). Shiner (N.D.) has since then 
excavated a well-preserved section of a cribbed interior 
in Kiva J of the Talus Unit at Chetro Ketl. Judd's illus
tration remains the best example of the domed enclosure 
and Mound F, the Talus Unit, and Kin Kletso argue 
that this was a rather standardized construction. 

The Chaco examples with heavy logs, such as those at 
Kiva B here, were based on pairs of logs resting on the 
pilasters. Above these pairs the second layer was made 
up of three logs, drawn slightly in toward the center. 
The third layer was laid in fours, the fourth layer in fives, 
and so on, each succeeding layer drawn toward the center 
until the dome was finally covered with a flat surface at 
the center. This dome enclosure above the bench certainly 
reduced the effective standing room in Kiva B. It also 
effectively disposes of the often-asked question of whether 
or not benches were used for seating purposes. 

KIVA C (figs. 15,16,28,29) 

This is a small, poorly preserved kiva 12 feet in diam
eter. The walls remain some 7 feet high on the west where 

part of the bench is still standing; they are eroded below 
the bench level on the east, and are entirely missing on 
the south. Kiva C is a second story kiva, built over the 
filled lower story of Room 34. The upper 3 feet of the 
room fill on which the kiva rests is refuse. It is possible 
that there is rubble below this level, but the upper por
tion at least indicates the room's abandonment for some 
time before construction of the kiva. 

Bench and Pilasters 
The remaining parts of the bench, preserved only on 

on the west side, are 4 feet high and only 7 inches wide. 
Sufficient wall remained to preserve only the two pilasters 
on the west side; we assume from their placement that 
there were originally four pilasters, two each on the east 
and west sides. The remaining two are stone masonry, 4 
feet across the face and slightly narrower than the bench. 

Ventilator 
The subfloor shaft ran south from the firepit to the 

kiva wall, but instead of continuing in a straight line, 
which would have brought it into the second or third 
floor of Room 33, the shaft turned at a right angle to the 
west under the kiva wall and came up in a vertical shaft 
in the space between this kiva, C, and Kiva B. There is 
some evidence in other kivas of this type that subfloor 
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FIGURE 29 — Kiva C, position and details of bark-filled foot drum. 
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FIGURE 30 — Kiva D, west wall showing floor levels against the 
bench and details of painted band decoration on the bench. 

vents were often remodeled into the abovefloor variety 
in which the vent opening was in the face of the kiva wall 
along the main axis. To ta l loss of the wall at this point 
precludes determining if this change also took place here. 

Foot Drum (fig.29) 
T h e most interesting feature of the kiva was the well-

preserved foot d rum on the west side. I t is basically a 
narrow, rectangular, plaster-lined pit below floor level. 
Wi th in this larger rectangle was a smaller "box" whose 
walls were of finger-sized horizontal and vertical strips 
encased in a heavy adobe crust. Th i s inner box was filled 
with fine bark dust, probably shredded juniper . T h e entire 
construction, both inner box and outer pit was covered 
with two wooden planks runn ing the long dimension. 
These were set just slightly below floor level, and the 
clay floor carried across them so that the d r u m was no t 
apparent from the surface. N o stone was employed in the 
construction of either of the two enclosures, and the space 
between them was filled with sand and traces of shredded 
bark. 

T h e larger outside pit is 6 feet 3 inches long and 21 
inches wide. T h e two planks extended its full length. 
Neither p lank was preserved, bu t the excellent impressions 
left in the adobe encasing them indicate one to have been 
9 inches wide, the other 11; both were an inch thick. 
T h e smaller inner box was 20 by 48 inches and 9 inches 

deep. T h e horizontal rods of its rod and clay construction, 
while badly rotted, seem to have been splints about % 
inch in diameter, spaced about .% inch apart . T h e verti
cal splints were less conspicuous, slightly smaller, and 
were spaced at random. 

Foot drums, though not well reported, are fairly com
mon in larger Chaco sites. In addit ion to that in Kiva B 
here, there is an excellent example in Kiva 5, Bc-59; it is 
a pit 3 pi feet wide and 8 feet long. T h e r e were offsets at 
both ends and along the sides to accommodate planks; a 
fragment of hewn wood 2 inches thick was taken from 
this pit. Another well-preserved foot d rum occurs in Kiva 
L at Pueblo del Arroyo. I t is similar to the one described 
by Roberts for Kiva A at the Village of the Great Kivas 
(1932: 58-60). Roberts ' example had a jug-shaped basin 
below an adobe r im in the floor, while the one at del 
Arroyo had the upper half of an olla in the same location, 
forming a similar neck and receptacle. 

T h e foot d rum may well be one of the oldest of kiva 
features and one of the most long-lived. We know of no 
recent and thorough distr ibutional analysis, but one 
would be worthwhile. In passing, we note that the foot 
d rum may have been present as the floor grooves of 
Houses 9 and 19 at Crooked Ridge, a Mogollon village 
with a phase date of A.D. 100 to A.D. 600 (Wheat 1954. 
58, 61) . They appear in the Chaco early in the 11th cen
tury and were present at Point of Pines as foot d rum 
sipapus in kivas occupied between the middle of the 14th 
century and the end of the 15th (Smiley 1952: 36, 47, 67) . 
A well-preserved example appeared in Kiva I I at Te'ewi in 
the Chama drainage — a site with occupational dates 
ranging from approximately A.D. 1250 to 1500 (Wendorf 
1953: 48, 93, fig. 16). Bluhm has referred to examples in 
the Flagstaff region and cited Parsons on the historic use 
of p lank resonators at Acoma and Zuni (1957: 27) . 

KIVA D (fig. 30) 

Kiva D was located at the east limits of the site and 
with Rooms 46 and 48 was among the last construction 
at Kin Kletso. It was a small kiva 12 feet in diameter; the 
wall remained 9 feet high at the west side and sloped off 
to 3i/2 feet at the east. T h e bench was 27 inches high and 
only 6 inches wide. Rising from it were five masonry pilas
ters; they were 28 inches wide and, being stepped back 
from the bench face, were only 3 to 4 inches in depth. 

Wall Niches 

These are rarities in Chaco kivas. T h e r e were two, both 
in the west wall. One was 2 feet 3 inches wide, 1 foot high 
and 19 inches deep; the other 1 foot 10 inches wide, 2 
feet high and 19 inches deep. Details of the lintels were 
not preserved in one; in the other the lintels were small 
poles about 3 inches in diameter which had been split 
lengthwise. This illustrates a nicety for neat construction 
over small openings or suggests that small lintels were 
becoming hard to obtain. 

Floor Levels and Features 

T h e r e were two floor levels a foot and a half apart, 
and the later occupation left only some 10 inches of the 
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FIGURE 31 — Building phases and tree-ring dates from Kin Kletso. Tree-ring dates given below the heavy line are from first story construc
tion; those above the line are from second-story construction. Dates without a line are from fill within the room, not assignable to construction. 
Dates followed by a "c" are cutting dates; those followed by "v" or "vv" have variable outside rings (see Part I I ) . 

The ventilators at ceiling height were presumed to have been placed only in walls that were on the exterior of the site at the time of the 
ventilator's construction. 
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bench face exposed. T h e upper floor features were: a 
subfloor ventilator shaft runn ing north-south along the 
main axis, a roughly octagonal masonry-lined firepit, and 
a low, adobe loaf deflector 2 inches high and 20 inches 
long lying between the vent opening in the floor and 
the firepit. T h e ventilator was a vertical extension of the 
opening from the lower floor level; the lower floor firepit 
was basin-shaped and the deflector had been destroyed 
when the floor level was raised. 

Painted Decoration 

T h e bench face and possibly the pilasters too were 
painted in colored bands, red, white, and yellow. Th i s 
decoration was applied and used in conjunction with the 
first floor level. Wi th the laying of the upper floor the 
bot tom of the design was covered u p and the upper bands 
above the level of the floor were hidden under a fresh 
layer of plaster. Only traces of paint remained on the 
west side, but there was sufficient on the east, from which 
the outer covering of late plaster was removed, to permit 
determinat ion of the pat tern on the bench face. Th i s is 
best seen in the detail of fig. 30. We think that the white 
was applied first over the entire area to be decorated, and 
that the red and yellow bands were then painted over 
the white background. 

BUILDING SEQUENCE A N D OCCUPATION 

T h e architectural history of the site was worked out on 
archeological grounds before the tree-ring dates became 
available. At the time we thought it a reasonable assess
ment of the site's growth. Bryant Bannister of the Uni
versity of Arizona, who a u t h o r e d Par t II of this publi
cation, furnished us with a list of the dates in J u n e of 
1952. T h e r e were seven construction dates by proveni
ence, two construction dates without provenience, and 
eight non-construction dates. In 1959 we received his man
uscript containing a brief interpretat ion of the dates 
from Kin Kletso and a summary of the dat ing problems 
there. As far as we are concerned the tree-ring dates are 
valid indicators of the times that parts of the bui lding 
were constructed, and of the approximate times that cer
tain refuse or other deposits were laid down. 

Bannister's summary did not agree with our idea of 
what the bui lding sequence had been. By retreating to 
that overcrowded refuge, the reused beam, we might insist 
that our original estimate had been corroborated, at least 
in part, by Bannister's tree-ring study. However, we will 
let our original estimate of the bui lding sequence stand 
for two reasons: we think it is the sort of estimate most 
archeologists would make who did not have tree-rings 
from different parts and levels of the site available, or 
who did not find a widely distributed stratigraphic se
quence of well dated pottery types; we also prefer to let 
our original estimate stand because the tree-ring data 
does not account for all of the construction at the site, 
and we think that perhaps now some of the dates give 
some of the estimates a half a leg to stand on, in regard 
to the last construction at the site. 

Our estimate of the bui lding sequence is shown in 
fig. 31. T h e three major phases outl ined there were based 

on what we thought was good archeological evidence. W e 
thought that the 28 rooms and Kivas A and E included 
in Phase 1 were the earliest uni t : (1) because of the pres
ence of what we thought were external vents or windows 
in three out of six rooms on the east side of this unit . From 
their distr ibution in the site we are still certain that they 
were only placed in exterior walls and that, since there 
were no exterior doorways, their purpose was for light 
and ventilation on the exterior; (2) because there were 
no ceiling ledges on the exterior of the row of rooms on 
the east side of this unit, Rooms 54 to 20, it seemed logical 
that it may have at one time been the outside wall, and 
(3) because we thought we could determine, despite what 

we said earlier about wall abutments , the very definite 
series of wall abutments of Phase 2 against this east wall 
of Phase 1. We also thought that the Phase I uni t was 
the older because the only definite refuse deposits of any 
consequence in the site are in this unit . 

We also thought that this construction in Phase 1 was 
at least two stories high. This it seems was a major error. 
We also believed that there had been some minor remodel
ing in Phase 1 on the extreme west side to accommodate 
Kiva A. We will come back to this remodeling when we 
discuss the refuge of reused timbers to account for the 
discrepancy between our estimate of first-story construc
tion and the apparent facts of the tree-ring dates. 

We thought that our second bui lding period (fig. 31, 
Phase 2) was the major addit ion to the site and that it 
also was at least two stories high. It would have been an 
addit ion almost as large as the original block, five rooms 
wide across the front, Room 23 to Room 52, and included 
24 rooms and Kiva B. T h e r e was some remodeling in the 
area of Rooms 24 and 25, apparently in conjunction with 
establishing Kiva B on top of one story of filled rooms. 
Th i s was seemingly a small amount of remodeling and 
we did not think it represented a major building effort. 

Our third and final bui lding period consisted only of 
the two rooms and a kiva at the east end, Rooms 46, 48 
and Kiva D, and Kiva C buil t on a room of first-story fill 
in the center of this unit . If there were other rooms of this 
last phase they were late rooms, that like Kiva C were buil t 
on top of earlier construction, and were among the first 
structures to be lost after abandonment . 

During the excavation, without the tree-ring dates and 
long, dated pottery sequences, and influenced by Hawley's 
dated masonry types, we made rough and comparative 
guesses about the amounts of time elapsing between what 
we thought were the three major bui lding periods. Our 
estimate was that there was little elapsed time between 
the completion of Phases 1 and 2. Th i s was based on the 
fact that there seemed to have been only a little remodel
ing done in Phase 1, and therefore it hadn ' t lasted very 
long, that there was no difference in the masonry between 
the two phases, the rooms were about the same size and 
proport ion, and that the kivas, B and E, were of the same 
size and style. We thought that there was a longer time 
interval between this and Phase 3. Our thought here 
was based on the feeling that the masonry was cruder, 
not necessarily a difference in style, bu t a difference in 
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the size of blocks used and in less well finished surfaces. 
T h e r e was a noticeable difference in the sizes and in some 
features of the kivas. Both Kivas C and D were much 
smaller than the earlier kivas, B and E; where Kivas B 
and E had wide, low benches with radial log pilasters, the 
later C and D had relatively high and narrow benches 
and masonry pilasters, and presumably, a different type 
of roofing. This kind of kiva is not necessarily late in the 
Chaco since it was present from early Pueblo II times at 
the Three-C Site (Vivian 1964) through the late occu
pation at B-59 where there were tree-rings dated at A.D. 
1110 (Bannister, Part II he re in ) . 

Wi th the tree-ring dates in hand they apparently show 
that we made at least two serious errors in our estimate 
of the construction sequence. Before our colleague Bryant 
Bannister discusses them in Part II herein, we will com
ment briefly on them. 

T h e tree-ring dates from Kin Kletso show a span of 118 
years from A.D. 1059 to A.D. 1178. the nine construction 
dates have an outside span of 65 years from 1059 to 1124 
and a more realistic span of 48 years from A.D. 1076 to 
1124. T h e tree-ring dates are shown in fig. 31 in the 
rooms from which they were derived. T h e first-story dates 
are shown below a line, the second-story dates above a 
line. T h e r e are no third-story dates. Non-construction dates 
derived from charcoal in firepits are shown without an 
upper or lower line in Rooms 5, 7, 15, and 24. T h e "c" 
following the dates indicates that this is a cutt ing date, 
and the "v" or "vv" following the date indicates that the 
outside rings are variable or very variable (see Bannister's 
discussion for a complete interpretat ion of symbols used) . 

T h e earliest construction date of A.D. 1059 is from a 
first-story ceiling in Room 32. Th i s is from the general 
area that we designated as our second phase of construc
tion. T h e next construction dates are a group of three 
at A.D. 1076. One of these is from a first-story viga in 
Room 20 in what was our Phase 1 construction period; the 
other two dates are from first-story vigas in Room 50 
which is in our second period of construction. T h e dates 
for the vigas are correct, and if they were placed in those 
particular walls in 1059 and 1076, then our idea of the 
construction sequence is not only wrong but may be 
backward. At this point the most logical assumption, from 
the point of the tree-ring material , would seem to be that 
the entire first story of Kin Kletso was buil t between A.D. 
1059 and 1076, and it was not constructed in two periods 
as we had thought. T h e r e is no charcoal from refuse de
posits dated earlier than this to suggest an earlier date 
for the beginning, and there is no evidence in the way of 
extensive remodeling, great variations in kiva or masonry 
style to contradict the tree-ring evidence. 

At this point we could recall our statement that there 
had been a small amount of remodeling dur ing our Phase 
1 in the vicinity of Kiva A. We could say that our Phase 
1 was constructed with timbers cut in A.D. 1059. Eight 
years later, dur ing the course of minor remodeling and a 
major addition to the site, the rooms at the west end of 
Phase 1 were partly dismantled and backfilled to provide 
a base for the second-story Kiva A. One or more of the 

logs from the dismantled rooms was used in construction 
of the new Phase 2 unit ; this was in A.D. 1067. During this 
same refurbishing, it was necessary to replace a beam in 
Room 20. Room 20 was in our Phase 1 uni t which had 
been buil t in A.D. 1059. It was on the eastern edge of this 
un i t and a viga, which had been cut for the new construc
tion of Phase 2, was used in its repair. 

We like this involved explanat ion of why there are 
earlier dates from what we think are later parts of the 
site, and why there are contemporary dates from parts 
of the site that we think were buil t at different times. 
However, we have little faith in it. 

T h e next group of construction dates are one at A.D. 
1123 in the second-story ceiling of Room 11 and one each 
in the second-story ceilings of Rooms 36 and 37 at A.D. 
1124. Here again there are nearly identical dates in both 
our Phase 1 and Phase 2 units. A very min imum statement 
from this evidence would be that the entire second story 
of Kin Kletso was buil t at one time — about A.D. 1124, 
48 years after the first story. Our estimate that at least the 
first and second stories were buil t as one uni t would be 
entirely erroneous. T h e charcoal in the fills of Rooms 
5, 6, 7, 15 all accumulated before the second story was 
added. The re certainly is no archeological evidence to 
quarrel with the tree-ring finding that the second story 
was added some 48 years after completion of the first story. 

T h e tree-ring material has so far thrown no light on 
the time of our third period of construction — the two 
rooms at the east end and Kivas C and D, nor on the 
dat ing of the third story. 

We come now to the problem of the two dates of A.D. 
1171 and 1178; they are far and away the latest dates for 
a classic Chaco site and extend the range by about 50 years. 
They were derived from charcoal in the fill of Room 24. 

T h e second-story construction followed first-story con
struction by 48 years. We wonder if it is a coincidence 
that these late dates, which may have come from wood 
from the third story, are separated from the second story 
dates by almost the same span? 

We note that the material is ponderosa pine. Kin Kletso 
was in the most highly developed area of Chaco Canyon. 
Wi th in a radius of two miles were the large towns of 
Chetro Ketl, Pueblo Bonito, Pueblo del Arroyo, Pueblo 
Alto, Penasco Blanco, and Ts in Kletzin. T h e smaller Casa 
Chiqui ta was nearby and in this same radius were the vil
lages of Bc-50, 51, 53, 57, 58, and 59, to ment ion only the 
excavated ones. By the late 1100's some of these sites had 
been occupied for 200 years. We think that by this time, 
stands of ponderosa pine were killed off or otherwise used 
up in the vicinity of Kin Kletso, and that pine only came 
to the site from a distance and as the result of construc
tion activities. T h e pine in the hear th was either the by
product of construction — limbs and tops that were too 
small to use — or was the result of burn ing vigas and 
savinos from some decaying par t of the town. In either 
case, we think that its being pine indicates that there was 
construction at Kin Kletso as late as A.D. 1178. It could 
have been either our Phase 3 rooms and two kivas, or the 
thi rd story, (See A p p e n d i x , page 115). 
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III. Fill 

In 1934 Edwin Ferdon, Jr. began the excavation of Kin 
Kletso for the Museum of New Mexico/School of Ameri
can Research group. After this short preliminary season 
the work was abandoned. When the excavation reported 
here began, 17 years later, most of the rooms opened by 
Ferdon were easily apparent, and photographs taken dur
ing the course of his work, and made available to us, 
illuminated also the extent of preliminary clearing he had 
done around the limits of the ruin. Kivas A and B and 
Rooms 8, 9, and 23 had been completely excavated in 
1934. The surface overburden of rock also had been 
removed at the northwest corner and there had been some 
deeper excavation in Rooms 1 and 12 there. However, we 
located an upper level of use in Room 1 and undisturbed 
fill above the floor of 12, and we have included these two 
rooms in our data on the fill. There had been additional 
clearing of surface debris in Rooms 14, 17, 20, and 35, also 
along the north side, and in some cases we were not certain 
whether the fill represented original deposition or backfill. 
These rooms have been omitted from our data. Ferdon 
had outlined the front wall of the site and exposed the 
feature shown on the plan there as Area 60 or the "moat." 
He also cleared the southwest corner where Room 4 was 
built in part over the exposed sandstone block supporting 
Kiva A. While we have attributed all of the excavated or 
partly excavated rooms to Ferdon's work, there could have 
been, and possibly was, unreported work done in the site 
following 1934. In 1934 the ruin was the property of the 
University of New Mexico; it was not transferred to Fed
eral ownership until 1949, and in the intervening years it 
may well have been the locale of unrecorded Field School 
explorations. 

There were five general classes of fill or deposition in 
the rooms and kivas of Kin Kletso; the distribution of 
these is shown in fig. 32. These were: 

1. Intentional fill of clay used as a base for Kivas A and 
B and their encompassing walls. This type of fill was 
discussed under Architecture and need not concern us 
here as an item in the latter history of the site. 

2. Natural deposition of fallen wall and aeolian sand 
above floor-level occupation. 

3. Refuse deposits, mixed to a greater or less degree 
with natural deposits of sand and building materials. 

4. Natural deposition interrupted by brief reuse of the 
rooms for hearth areas, occurring at varying lengths 
of time after the process of natural deposition had 
begun. 

5. Heavy deposits of scrap rock. We at first believed that 
these came from the original building activities but 
they seem now to have more likely resulted from the 
salvage of building stone and timbers from upper 
stories. 

ROOMS WITH NATURAL DEPOSITION (fig. 33) 
There were 22 or 40 percent of the ground-floor rooms 

filled with natural deposits above the level of the original 
occupancy. These were Rooms 10, 11, 12, 13, 21, 22, 25, 29, 
30, 32, 33, 41, 43, 45, 46, 47, 49, 51, 54, 55, 57, 58. Of the 
three kivas on which we have fill data C and E also fall 
into this general group of natural deposition above the 
level of primary occupancy. Kiva D showed two levels of 
use, raising of the floor level and features, and replastering 
of the bench, but the fill above the last definite floor level 
was uncomplicated by refuse deposits or secondary hearth 
areas. For this reason it seems to fit more nearly in this 
group of rooms with only natural fill above formal floor 
areas. The rooms and kivas in this group were distributed 
throughout the ruin but were in general interior rooms. 

Room 21 
Fig. 33 illustrates the deposition in Room 21 in the west 

half of the site and typical of the natural deposits encoun
tered in over a third of the rooms excavated. There was a 
good floor surface in Room 21, and the room had seen 
considerable use. Floor features were: a basin-shaped fire-
pit in the center 10 inches in diameter and 3 inches deep, 
filled with ash; a trough-shaped depression against the 
west wall, 5 feet long, 13 inches wide and 8 inches deep. 
This large depression was lined with clay; it had not been 
fired and its use was problematical. In the southwest cor
ner of the room there were two 8-inch holes in the floor. 
The fill over this floor reached a depth of 6 feet. 

At the east side, resting on the floor, extending out from 
the wall 2 to 3 feet and covering the trough depression, 
was a low pile no more than 1 foot high of large, shaped 
rock that could have come from the walls. Some of this 
rock was fire-reddened and there was slight burning of the 
east wall above it. There was a scattering of ash through 
the rock and a thin lens of ash over the pile. The rock was 
not arranged as a hearth and the fire was either started on 
this pile of rock or fell from an upper floor about the time 
the room was abandoned. On the floor surface against the 
pile of rock at the east side was a scattering of refuse con
sisting of: rodent bones, squash rind, a fragment of dis
integrated matting in over-two-under-two pattern, and 
several wood fragments. Among the trash and scattered 
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over the floor were 11 decorated black-on-white sherds. 
These, with the scattering of trash and the burned stone, 
constituted the floor deposits accumulated during or im
mediately following occupation. 

Covering these thin and scattered deposits, and the floor, 
and drifted through the rock pile, was a 6-inch layer of 
fine, laminated, wind-deposited sand. Resting on the sand 
layer and mixed with additional sand was clay from upper-
level floors and the roof; it showed the imprints of small 
poles and juniper splints. There were some juniper splints 
present, but there were no remains of larger poles or vigas. 
The layer of clay, roof casts and splints was a foot thick. 
Above the roofing remains was 18 inches of fine, lami
nated, blown sand containing occasional rock. At the top 
of this level, some 30 inches above the floor, was a faint, 
barely perceptible, and slightly concave surface. In its 
center was a thin, scattered ash and charcoal lens about 
18 inches in diameter and 3 inches in maximum depth. 
Aside from one fragment of pine with 15 rings present, 
the charcoal was from otherwise unidentified small twigs 
and brush. The underlying sand was not burned and the 
deposit had been formed elsewhere. Following the deposit 
of ash there accumulated another 42 inches of blown sand 
and wall debris. Rock from the walls became more preva
lent near the top of the fill and toward the sides of the 
room. Scattered through the fill above the floor were 116 
decorated sherds. There were no further remains of roof
ing. 

Room 33 
This room is in the center at the east side of the site. 

The fill was 10 feet deep and subsequent to its removal the 
underlying strata were tested to a depth of 2 feet, reaching 
a level of rock and undisturbed soil without intervening 
cultural material. There were no floor features in Room 
33. There was no cultural material on the floor except a 
little scattered ash and charcoal and 89 decorated sherds. 
Over this thin floor deposit was a thin, sandy layer grading 
upward into sand and wall debris with the proportion of 
rock increasing toward the top. There were no roofing 
casts as there had been in Room 21, no ash deposits, and 
no sherds in the 10 feet of fill above the floor. To all 
intents this room would suggest that its abandonment 
coincided with abandonment of the entire site. 

Room 47 
Room 47 is an exterior room in the southeast corner of 

the site. The fill surface sloped sharply to the south and 
its average depth was 4y2 feet. There were no floor fea
tures in Room 47; there were 30 decorated sherds on the 
floor. Above these was a layer of fine, wind-deposited sand 
2 to 3 inches deep, and near the center of the room the 
sand changed to a thin sheet deposit of cracked clay, the 
result of leaking roofs and standing water. Directly on the 
clay was a low mound, 2 to 3 inches in depth, of ash and 
charcoal. These sand and ash deposits mark the upper 
limits of occupation. Above them was a varying layer 1 to 
2 feet thick of clay from ceilings and upper-floor levels, 
juniper splints, and small rock. Above these to the surface 
was wall debris and blown sand. Twenty-three decorated 

sherds were recovered from this fill above the floor and 
probably represent material fallen from a second story. 

Kiva E 
Kiva E was the large structure in the eastern half of the 

site raised to second-story level on intentional fill, and 
overlying evidence of certain, but probably minor, remod
eling. The southern half of the kiva roof or interior crib
bing collapsed or was removed shortly after the structure 
was abandoned. The southern arc of wall then collapsed 
directly on the kiva floor. In the northern half of the kiva 
an average of 7 inches of sand accumulated over the floor 
surface before the collapse of the interior cribbing or roof. 
The remains of cribbing lying on the sand consisted of 
rotted timbers about 6 inches in diameter, casts and re
mains of small poles of 3-inch diameter, and small rods. 
This deposit was covered in turn by debris from kiva and 
adjoining room walls. There were no ash or refuse deposits 
either on the floor or in the fill above the floor. There 
were scattered sherds on the floor; on the bench were more 
sherds, fragments of turquoise, shale, and a scattering of 
mammal and bird bone. 

Kiva C 
Kiva C was built on top of the first-story fill of Room 34. 

Directly on the floor of Kiva C was a scattering of sherds, 
rodent bones and corn cobs. On these, without an inter
vening sand layer, lay roofing remains, juniper splints, and 
clay impressions of poles 3 to 4 inches in diameter. This 
layer was 6 to 8 inches in depth and was covered with 
sand, grading rapidly into sand and wall debris. 

Kiva D 
The fill between the two floor surfaces of Kiva D was 

11/2 feet thick, of the usual sand, and appeared no different 
from that occurring in most of the rooms above the floors. 
Above the second-floor level the first 20 inches of natural 
fill was sand, small rock, and some roof casts, with occa
sional sherds and small mammal bones. Above this was 
approximately 57 inches of wall debris and sand in which 
was one thin and scattered ash deposit. 

Other Rooms 
The fill in these three rooms and kivas was typical of 

that in the 22 rooms with primarily natural fill above the 
last formal floor level. Rather than narrate the conditions 
in the remaining 19 rooms, the principal levels of depo
sition as discussed above, are summarized here. There was 
some thin ash and charcoal on the floors of five rooms, 
numbers 10, 11, 12, 13, and 51. A deposit of fine, wind
blown sand rested directly on the floor or on the thin ash 
deposits of 17 rooms, numbers 10, 11, 13, 22, 25, 29, 30, 32, 
41, 43, 45, 46, 49, 51, 55, 57, 58. In the other two rooms 
there were casts of roofing clay and splints directly on the 
floor, numbers 12 and 54. In 12 rooms there were casts of 
roofing clay and splints above an initial deposit of blown 
sand, numbers 10, 11, 13, 22, 25, 29, 30, 41, 49, 51, 57, 58. 
In the other seven rooms there were no roofing casts or 
splints in the fill. In four rooms, numbers 10, 13, 30, and 
41, there were in each a scattered ash lens in the lower 
sand deposits between 20 and 30 inches above the floor. 
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FIGURE 32 — Distribution of types of fill in Kin Kletso. The retaining walls and intentional fill of adobe were laid as supporting areas for 
kivas above the first-story level. Natural deposits are wind- and water-carried sand and debris of fallen walls. Refuse areas show varying amounts 
of refuse deposited during occupation of the site and rooms with later hearth levels show short term occupations at various heights above the 
original floors. 
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FIGURE 33 - A section through Room 21, typical of those with natural deposits and lenses of ash and charcoal. The roofing material suggests 
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ROOMS WITH REFUSE DEPOSITS (fig. 32) 
There were 10 rooms or approximately 18 percent of 

the site containing refuse deposits, Rooms 5, 15, 16, 18, 24, 
28, 42, 44, 48, 53. The amount of refuse in these rooms 
varied greatly; Room 5 was filled above the ceiling level; 
Room 24 contained a layer about 2 feet deep at a maxi
mum, in the south half. Very few showed deposition over 
any length of time. 

Room 5 

The first-story level of Room 5 was filled with trash and 
this was one of the heaviest deposits in the site. There had 
been a good, well-worn floor surface in the room and over 
this were 18 inches of horizontal refuse deposit which we 
assume had accumulated slowly over a period of years. 
Above this the refuse became deeper at the south and 
sloped off sharply to the north and west. At a depth of 3 
to 4 feet above the floor were the remains of small ceiling 
poles and juniper splints but no remains of large vigas. 
The trash deposits continued above the roofing remains. 
Trash in the north half of the room contained remains of 
three vigas at the 5-foot level. 

The refuse contained thin sand layers and lenses of 
clay. There were no occupation surfaces in the trash, no 
hearth areas and no indication that there had been any 
appreciable break in the process of deposition. The vigas 
and other roofing members were not sufficiently preserved 

to provide tree-ring dates for the ceiling but a cutting 
date of A.D. 1088 was obtained from charcoal from the fill, 
indicating that a part at least of the trash deposits in 
Room 5 were made after A.D. 1088. 

Room 24 (fig. 34) 
The material from Room 24 is presented because it was 

from fill in this room that the very late dates of A.D. 
1171-f and 11784- were obtained. These plus dates were 
accompanied by a cutting date of 1128, earlier by some 50 
years or more. Room 24 is also one of the two rooms con
taining an appreciable amount of scrap rock fill. It is a 
long and narrow room near the center of the site and was, 
at the time of excavation, two stories high on the east 
side and slightly over one story on the west. In the lower 
story there are indications that a partition wall was once 
present and subsequently removed, a probable obliterated 
doorway, and possibly other remodeling — one of the few 
instances of structural changes in the site. 

The fill in Room 24 was 10 feet deep. Lying directly on 
the floor was a horizontal deposit 8 to 10 inches deep. It 
was made up of a thin yellow layer of disintegrated sand
stone, scattered ash lens, a layer of sand and ash mixed 
with organic debris, and upper levels of the typical fine 
horizontal layers of blown sand. From the thin horizontal 
nature of the deposits on the floor, and the dispersion of 
the ash heaps there, it is assumed that these deposits accu
mulated intermittently over a comparatively long period 
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FIGURE 34 — North-south section through Room 24, typical of the 10 rooms containing refuse deposits with other fill. The roofing material 
consisted of juniper splints and clay roofing casts. 

of time. Over these horizontal layers, in the south half of 
the room only, there then accumulated a maximum of 2 
feet of refuse. It contained ash, charcoal, floor sweepings 
and bone, but only a few sherds. It was from this deposit 
that the charcoal dates of A.D. 1128, 1171+ and 1178+ 
were derived. 

Following the refuse deposit in the south half, and pre
sumably after A.D. 1178, the room was filled to a total 
depth of 7 to 8 feet with scrap rock. This was an inter
mittent process. The north half was first filled to a level 
just above the refuse at the south. In this was a thin 
deposit of twigs and clay, and then a little higher in the 
rock, an ash lens occurred. Then while the deposition of 
rock was stopped temporarily, an accumulation of 2 to 
21/2 feet of sandy soil rose against the south wall. This 
deposit included another ash lens. The deposition of scrap 
rock resumed again and reached a total average depth of 
7 feet, rising to and barely covering the last sandy soil 

accumulation at the south. The upper 2 to 3 feet of this 
scrap rock deposit contained a large amount of clay roof
ing casts and juniper splints. Above all this was a final 
2 feet of debris, trimmed rock and clay from walls, and 
blown sand. 

Room 16 
This was a front room where the surface of the site 

sloped sharply to the south and where the average fill 
depth was only 4 to 5 feet. The deposition of refuse had 
begun directly on the floor in thin, horizontal layers. Two 
burials had been made through these layers to the floor 
surface; both were infant burials in fragmentary condi
tion. Following the burials, refuse accumulated more rap
idly at the south, sloping northward, until a maximum 
depth of 40 inches was reached. Sherds were particularly 
abundant in this trash, but it is worth noting that there 
were no remains of roofing in the room. Final deposition 
in the room was 12 to 18 inches of wall debris and sand. 
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FIGURE 3 5 — R o o m 19, typical of those with later hearth areas in deposits above the original floor level. The level of sand and roofing 
remains contains sand, occasional juniper splints, and numerous clay impressions of roof or ceiling materials. 

Other Rooms 
Of the remaining seven rooms there were only two in 

which refuse deposits had accumulated directly on the 
floor, Rooms 42 and 44. Refuse deposits had begun above 
an initial deposit of from 6 to 23 inches of sand in Rooms 
15, 18, 28, 48, 53. One room, 28, contained a later hearth 
area in the refuse, 25 inches above the floor. This is the 
only hearth found in refuse deposits though they were 
fairly common in rooms containing otherwise natural dep
osition. There was one burial in the refuse of Room 42. 
There were roofing remains in the form of clay casts and 
juniper splints in Rooms 15, 18, 48, 53. 

ROOMS WITH LATER HEARTH LEVELS 
There were higher, fill-level hearth areas in 13 rooms or 

23 percent of the site, Rooms 1, 2, 6, 7, 19, 26, 27, 36, 37, 
38, 50, 52, 56. These were rooms where, after floor-level 
occupation and then an initial deposit of sand, there were 
in the further accumulating sand and debris, one or more 
thin and irregular use levels in association with hearths. 
These use levels were irregular and were not floor levels 
with a compacted surface and features, but were tempo
rary use levels. The hearths found in association varied 
greatly in size, in their height in the fill, and in the prob
able length of use. 

Rooms 6, 7 
Each held one hearth; one was the largest of any hearth 

found and both occurred higher in the fill than any others. 
In Room 7 at a height of 7 feet above the floor and near 
the top of the remaining first-story walls, in the southeast 

corner of the room, was a large firepit 45 inches long and 
29 inches wide, containing 6 to 8 inches of ash and char
coal. This hearth was within 1 foot of the surface before 
excavation. Two of its sides were formed by the room 
walls and the other two sides were of vertical slabs; the 
bottom was sand, fire-reddened to a depth of 2 to 3 inches. 

Since the firepit was so close to the surface it might 
appear that it was constructed long after abandonment of 
the site. However, charcoal from it was dated at A.D. 
I1004-, 1108-)-, and 1112-)-. There are an unknown num
ber of rings lost from these specimens, but it seems un
likely, to the excavators at any rate, that the date could 
reasonably be extended beyond any others recovered at 
the site, a maximum of about A.D. 1178. It could also 
have been quite late, the wood for the fire having been 
salvaged from adjacent rooms. 

Room 6 adjoins Room 7 on the south; the general char
acter of the fill was the same in both rooms. At a height 
of 55 inches above the floor there was a shallow, basin-
shaped hearth 12 inches in diameter scooped out of the 
debris. Any use area adjoining the hearth was faint due 
to the preponderance of wall debris; no datable charcoal 
was recovered. 

Room 19 (fig. 35) 
The fill in Room 19 was typical of the fill in rooms with 

later hearth areas; there were, however, three hearths 
which were more than were found in any other room. The 
total depth of fill in Room 19 was 57 inches. There was a 
firepit in the center of the formal floor area. Above this 
were 6 to 10 inches of fine sand containing clumps of 
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sandstone pebbles up to 2 inches in diameter. Parts of this 
layer must have been water deposited. The upper layers of 
the deposit were slightly concave and in the center were 
capped with a thin deposit of water lain silt; this effec
tively separated them from the succeeding layer. The silt 
was followed by a 1 to li/j, feet of wind-deposited sand, a 
few rocks and numerous clay roof or ceiling casts and 
juniper splints. This level graded upward into the final 
deposit of about 3 feet of wall debris. 

There were three hearth levels in this fill. The first 
occurred near the top of the first deposit, based in the 
sand some 6 inches above the floor near the center of the 
room. The hearth was an oval basin formed in the sand, 
28 inches long and 4 inches deep. The sides and bottom 
were fire reddened. The top of the ash deposit was slightly 
convex. It and the adjoining sand layers were covered by 
the thin line of water-lain silt. On this same use level, but 
just slightly higher against the east wall, was a second and 
smaller hearth area, a foot in diameter. The wall and the 
adjacent sand were burned. The third hearth area oc
curred in the second level of deposition, the blown sand, 
and was near the center of the room; it had been made 
after about 6 inches of sand and occasional roof casts had 
accumulated in this second level of deposition. 

Other Rooms 
There were two hearths in Room 1, in sand 12 inches 

above the floor level; both were round, about 8 inches in 
diameter; one was near the center of the room and the 
other against the south wall. There were single hearth 
areas in nine other rooms: 2, 26, 27, 36, 37, 38, 50, 52, 56. 
They ranged in size from basin-shaped examples with 
diameters of 12 inches to an oval type 17 by 24 inches. 
They were from 7 inches to 36 inches above the floor and 
were all in sand layers except for that in Room 2 which 
was in a layer of sand, thin trash, and twigs. All were 
below or partly mixed with roofing remains; none ap
peared in definite levels above roofing remains. 

SCRAP ROCK FILL 
There were two rooms, 24 and 53 which, while also 

included under other categories of fill, contained appre
ciable quantities of scrap rock. There were some 7 feet of 
this scrap in the north half of Room 24, and 4 to 5 feet at 
one side of Room 53. This scrap looked like waste material 
from building operations, and it possibly was. Why it 
would have been piled in two rooms to sufficient depth to 
render them useless is not apparent. But it is apparent 
that if the first story was built in A.D. 1076, and the second 
story in A.D. 1124, and this rock covered charcoal dated 
at A.D. 11714- and 11784-, then the construction from 
which it was derived must have been on at least the third 
S t ° r y ' SUMMARY 

The tree-ring dates, derived both from construction tim
bers and from occupational charcoal, suggest that the fill 
discussed here accumulated over a period of at least 118 
years, from A.D. 1059 through 11784-- Forty percent of the 
ground-floor rooms in existence throughout this span of 
time contained only natural fill from washed and blown 

sand, and from the debris of fallen walls and ceilings. In 
this forty percent were only rare and scattered ash deposits 
to indicate that people were in residence while this natural 
fill was accumulating. Another 23 percent of the rooms con
tained very similar natural deposits, but deposits whose 
accumulation had been interrupted from time to time by 
temporary use of the partly filled rooms for hearth areas. 
We have recovered only a very limited time span of tree-
ring dates for these hearth areas in the fill, but deposition-
wise, they occurred after the accumulation of from 7 
inches to 7 feet of natural fill. Only 18 percent of the 
ground-floor rooms contained refuse deposits in any quan
tity and these were, with one or two exceptions, by no 
means refuse-filled rooms. This summary does not include 
rooms previously excavated or otherwise disturbed. 

We are assuming here, as a point of departure at least, 
that our interpretation of the tree-ring dating is correct, 
and that from one-half to the entire first story of Kin 
Kletso west of Room 48 was built about A.D. 1076 or 
between A.D. 1059 and 1076. With this as a base then, in 
12 years, at A.D. 1088, Room 5 at the southwest corner 
was filled with refuse. In no less than 36 years and possibly 
longer, by A.D. 1110—|—, Room 7 in the same vicinity had 
fallen into disuse, fallen wall had accumulated to a depth 
of 7 feet, and an area in the corner of standing walls was 
being used as a large outdoor hearth. Room 15, also in 
this southwest corner of the site, was being filled with refuse 
too after somewhat over 41 years of use, at A.D. 11174-. 

In the center of the site, ground-floor Room 24 offers an 
interesting view of construction, abandonment, deposition 
and salvage. Room 24 is one of the few ground-floor rooms 
that show evidence of remodeling, in the probable removal 
of a partition wall, the obliteration of a doorway by re
moving the lintels before filling in the passage, and pos
sibly other alterations. In its last, altered form, the first 
story of Room 24 dates later than 1076, but the alterations 
were probably carried on before construction of the second 
story at 1124. After remodeling, Room 24 remained open 
for a long period of time and the floor deposits accumu
lated very slowly. This may have been due to its deep 
interior position, protected from blowing winds and incon
venient for the deposition of trash. In general, the deposi
tion of a foot of sand is a short period of time by Chaco 
standards, but in this case the accumulation of the lower 
10 inches of sand and scattered ash on the floor required a 
much longer period. If the room was not remodeled until 
1124, the date of the second story, and the trash was de
posited at 1178 or later, then the accumulation required 
at least 54 years. But if the floor deposits date from the 
general first-story construction, then the 10 inches of sand 
and ash accumulated over a period of at least 102 years. 

However, Room 24 is an exception to the rapid filling 
of ground-floor rooms. Rooms in the general vicinity 
around what was to become the base for the second-story 
kiva, Kiva A, were falling into disuse and being filled well 
before the second story, or at least large portions of it, 
was constructed in A.D. 1124. 

With the construction of the second and third stories 
the ground-floor rooms were generally unused (there were 
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few ground-floor fireplaces in any event), the front of the 
site was probably in ruins, and the population was living 
in the upper stories in the center of the site, along the line 
of kivas in the second story, and in a tier of rooms, still 
farther back, in the third story. It was during this period 
that the sand layers, as opposed to the refuse fill in the 
southwest corner, were accumulating in the lower rooms. 
As the sand accumulated, the rooms were, from time to 
time, reoccupied for short intervals and hearth areas were 
scooped in the uneven surfaces. These rooms with later 
hearths were generally at the back or north side of the 
site. That this process continued for a long period of time 
is evident from the varying levels above the original floors 
at which the hearths are found, from 7 inches in some 
rooms to 7 feet in another. Most of the hearths and faint 
occupation levels were in sand below roofing remains; 
some were in mixed levels containing roofing remains, but 
there were none in levels definitely above fallen roofing. 
This suggests that the hearths and occupation levels were 
formed and used by the builders of Kin Kletso still in 
residence, not by a later people. It would seem that the 
inhabitants continued this practice of camping out in the 
town until the roofs were literally falling down around 
their heads. 

The last addition to Kin Kletso was the appendage of 
Rooms 46, 48, and Kiva D at the east side, and Kiva C 
built on first-story fill above Room 34. While the two kivas 
differed in interior arrangement from the earlier kivas in 
the site, there was nothing in the fill, particularly in the 
way of pottery, that would suggest a much later date for 
them. 

While the fill at Kin Kletso accumulated over a period 
of at least 118 years, the amount attributed directly to the 
activities of the inhabitants is extremely limited. The 
greater part that accumulated during the period of occu
pation was the result of natural deposition — wind, rain, 
and decay of walls and roofs. The small number of man-
made deposits of trash, and the amount of natural fill, 
argue that the population was small in comparison to the 
space available. A part of the first floor was filled with 
trash and other debris before the second story was built, 
and after this the entire first floor was to all intents and 
purposes, abandoned. This may have been a quite natural 
and defensive measure. There had been only one ground-
floor doorway, in the late Room 46 and this had later been 
blocked in. The first story may have, after 1124, served 
primarily as a platform for the second-and third-story 
town. 

The fill seldom reflects the post-occupational cultural 
history of a site except in a grossly negative way, i.e., nothing 
further happened after abandonment. However, at Kin 
Kletso the definite lack of large ceiling timbers or vigas, and 
the accumulation of scrap rock from the dismantling of 
walls indicates large-scale salvage. There is first, the possi
bility that the salvage operations in the center of the site, in 
the vicinity of Rooms 24 and 53, took place near the end of 
the occupation, shortly after 1178, and that the material 
was used to construct the late appendage of Rooms 46 and 
48 and Kiva D at the east side, and Kiva C above the first-

story fill in Room 34. However, the large quantity of scrap 
rock from interiors of walls, and the almost total loss of 
timber is far greater than would be required to account 
for these small, late additions. 

The lack of exposed vigas and other wood in standing 
walls at Kin Kletso, in contrast to other Chaco sites, was 
remarked by Jackson in 1877 (1878: 444) . While pine, 
the usual material for vigas in Chaco sites, along with 
some fir and cottonwood, decays more rapidly than the 
juniper splints used in the ceilings, there almost always 
remains some indication of pine vigas though they may 
not always be in datable condition. Witness the 300-plus 
timbers recovered from a small section of Chetro Ketl 
(Bannister, Part II herein) and the numerous complete 

roofs, either intact or fallen in place, at Pueblo Bonito 
(Pepper 1920: figs. 24, 25, 147; Holsinger 1901: 31; Judd 
1924: fig. 69). Large quantities of timber in good condi
tion were exposed at Pueblo del Arroyo in the early his
toric period, and Judd (1959: plates 5-8 and passim) un
covered several complete roofs and numerous individual 
pieces. 

There is one historic reference to salvage at Kin Kletso. 
Holsinger (1901: 52-53) says that all of the fallen walls 
from Kin Kletso were taken for construction of the Weth-
erill boarding house, storerooms, and employee's quarters. 
We are quite certain, even if this is true, that no timber 
was included. Jackson had remarked on the scarcity of 
timber there some 20 years earlier. And both of the present 
writers have lived in what was Wetherill's boarding house 
and storerooms and can testify that if any prehistoric 
beams were used, they were concealed above the ceiling of 
one kitchen. The remainder of the roof timbers were ex
posed, thin, axe-hewn beams that, on the testimony of 
Marietta (Mrs. Richard) Wetherill, had been cut in the 
vicinity of Washington Pass, west of Chaco Canyon. 

It is evident that the salvage of timbers, and of stone 
that resulted in the accumulation of scrap rock from wall 
cores, must have taken place in prehistoric time. From the 
physical evidence of the fill — the discarded juniper splints 
and roof casts — this could have taken place at any time 
after the deposition of from 6 inches to 3 feet of sand. 
Since the latest date we have, A.D. 11784-, is overlain by 
scrap rock and ceiling remains, it is suggested that this 
salvage took place during the brief Mesa Verde reoccupa-
tion of Chaco Canyon, perhaps a century after the aban
donment of Kin Kletso. 

Some Comparisons 
In general, precise statements about the composition 

and depth of fill in various excavated Chaco ruins are 
comparatively rare. At Pueblo Bonito, Pepper (1920) re
ported on individual rooms. He showed six rooms in 
which sand deposits ranged from appreciable amounts to 
total fill. Pepper described only four rooms as refuse de
positories and the bulk of the artifacts he recovered seem 
to have come from thin trash deposits on or very near 
floor levels. Describing later work there Judd (1954: 28) 
said of the fill, ". . . blown sand was frequently overlain 
by occupational debris." In an overall survey of refuse 
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deposits within Pueblo Bonito, Judd rechecked the 
amount of cultural material recovered by Pepper from 
individual rooms and raised Pepper's figure from four to 
14 rooms as containing appreciable refuse. From Judd's 
own excavations he added another 20 rooms, for 34. Then 
for a final summary Judd, using as a criterion 1,000 sherds, 
estimated that a total of 43 rooms in Pueblo Bonito had 
been used for the deposit of refuse (1954: 22). Judd's 
ground plan of Pueblo Bonito shows 240 ground-floor 
rooms, more or less, so that about 18 percent of them con
tained deliberate deposits of refuse. This, surprisingly 
enough, is the same figure arrived at for Kin Kletso which 
we had thought showed a low percentage of refuse. 

Neither Pepper nor Judd mention later firepits or 
hearth areas above formal floors. This may have been a 
deliberate omission by Judd since he was not specifically 
reporting on the architecture in 1954, but the present 
writers recall one or more slab-lined firepits on the present 
surface in an unexcavated southwest corner of Pueblo 
Bonito, in fill well above the original floor levels. 

In reporting on the excavation of Pueblo del Arroyo, 
Judd (1959: 176) said of the fill, "In general only a small 
amount of sand had accumulated on the floors we cleared." 
He has an interesting reference to Room 20 in which 
windblown sand had been carried in and purposefully 
dumped into the room (1959: 17). Vivian recalls that 
there were several rooms in the interior of Chetro Ketl 
which contained 3 to 4 feet of clean sand with this same 
appearance of having been deliberate fill. There are some 
specific references to room fills at Pueblo del Arroyo: 
blown sand and refuse filled Room 9A to the ceiling; there 
was very little sand and only shallow refuse in Rooms 12 
to 24; 4 feet of refuse had accumulated in Room 39A, and 
3 feet of sand and sweepings in Room 43. We have re
ferred to the amount of well preserved wood from roofs 
and ceilings at Pueblo del Arroyo; Judd notes that there 
had been structural alterations in the west wing, and that 
some timbers had been salvaged for reuse, but in spite of 
this, the amount of timber remaining was in marked con
trast to Kin Kletso. While more than one floor level was 
reported for some rooms at del Arroyo, there seems to 
have been no secondary use of abandoned and partly filled 
rooms for temporary occupation and hearth areas. 

For the excavation of Leyit Kin, Dutton reported indi
vidual room fills (1938). She concluded that the site had 
been built in part about A.D. 1040, that there was a later 
addition, probably occurring before 1090, and then aban
donment. Following this there was a reoccupation about 
the middle of the 12th century (1938: 79-94). In the indi
vidual room descriptions which cover some 18 rooms and 
areas, and three complete and one partial kivas, some were 
shown to have had four or five floor levels. The fill was 
varied, not unlike that at Pueblo Bonito; there were ap
parently appreciable amounts of refuse in five rooms, 
there were sufficient deposits of sand to be worthy of note 
in four instances, and mixed sand and wall debris in the 
remainder of the rooms. Her second occupation was found 
in nine rooms with later floors raised some 18 inches above 

the earlier. This change was accompanied by other archi
tectural remodeling and a change in pottery percentages. 
It is interesting to note that there were no timbers or siz
able pieces of roofing recovered from the rooms and that 
the conditions were remarkably like those encountered at 
Kin Kletso. There were 11 rooms which contained clay 
impressions of roofing, primarily small reeds. No other 
roofing material was encountered in the rooms. Of the 
kivas, one contained a layer of charcoal of uniform size 
which may have come from the roof and another held 
parts of six beams from the roof. Despite the period of 
abandonment when the site must have stood open (for 
50 years?) while adjoining pueblos were occupied, there 
was no secondary use, later "occupation levels" or second
ary hearth areas in the fill between occupations, or in 
rooms which were not cleared and used during the second 
occupation. 

At Tseh-So (Bc-50), Hibben (in Brand et al. 1937: 81) 
notes that the substructures were filled with a combination 
of water-lain and aeolian fill, and masonry, "quite natural 
disintegration." For Bc-51 Kluckhohn and Reiter provide 
more precise data on the fill from 19 rooms and 6 kivas. 
In general the first 2 feet above the floors contained hard-
packed sand with varying amounts of ash and charcoal 
which they believe could have blown in. Above 2 to 3 
feet the fill was wall debris mixed with sand. Four rooms 
had definitely been used as refuse dumps, and burials 
found in rooms had been introduced after the rooms had 
filled to considerable depth from natural causes. Frag
ments of roofing material and casts were found in seven 
rooms, and larger pieecs of timber and nearly complete 
fallen roofs came from an additional three rooms. 

Of all the sites reported, Kluckhohn and Reiter alone 
refer to "occupational levels" in the fill of three rooms. 
These were, ". . . surfaces which had too little regularity 
and definitiveness to be termed floors and yet which were 
differentiated from the fill" (1939: 33). 

At this point we recall Brew's quotation from Dunsany 
on the basketfuls of small rubbish that go to bury cities 
while they are yet inhabited, and his observations in a 
Hopi town where rooms adjoining present living quarters 
were filled or sealed before living memory (1946: 225, 
227). We think this is what happened at Kin Kletso. 
Neither do we believe that Kin Kletso was unique in the 
Chaco, or that it alone with Bc-51 saw random, scattered, 
occupational levels and temporary hearths laid in partly 
filled rooms or in abandoned quarters whose roofs were 
gone. The fill in Kin Kletso, and we think in most Chaco 
towns, was not a simple mass of material that fell, washed 
or drifted in after the last living soul had departed. It 
was, instead, the discard of everyday life, the movement 
to new quarters, the dying out of families, the sifting over 
of an abandoned hearth and the casual scooping out of a 
new hearth above the old, a generation later. It recorded 
after this the total abandonment, later still the theft or 
salvage of stone and timber, and then again after some 
seven centuries in its disturbed condition, the archeolo-
gist's incomplete probings. 
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IV. Pottery 

There were 6,061 non-culinary sherds and 16 whole, or 
restorable decorated vessels recovered from 42 rooms, 3 
kivas and 6 inconclusive tests on the exterior of the site. 
Of these sherds, 5,315 were local, or primarily local, black-
on-whites, and 746 were various imported redwares. The 
overall distribution of the non-culinary sherd material 
was: 

Rooms 

4,428 
644 

5,072 

Kivas 

314 
22 

336 

Tests 

573 
80 

653 

Total 

5,315 
746 

6,061 

This is a relatively small number of sherds and whole 
vessels from a site as large as Kin Kletso. Their significance 
may lie in the comparative purity of the collection — the 
associations of a few kinds of pottery from a relatively 
short occupation, uncontaminated by earlier deposits and 
uncomplicated by unconformities between levels of con
struction and deposition. 

The conditions of deposition are more fully described 
under the section on Fill. Kin Kletso was not a refuse-filled 
site; the bulk of the sherds recovered were scatteerd thinly 
through the debris and very few were associated with floor 
levels. There were appreciable numbers of sherds in only 
six rooms. The same situation held outside the pueblo; 
there were no remaining refuse mounds and the few sherds 
from the six tests made outside the walls came from sandy 
building debris mixed with wash from the adjacent talus 
slope. 

The overall sherd percentages from the rooms, kivas, 
and tests are shown in Table V: the percentages for the 
six rooms from which there were appreciable numbers of 
sherds are in Table VI. While the sherds were kept sep
arate by floor and other levels, and these levels maintained 
during study, their small number vitiates any possibility 
of deriving reliable stratigraphic separations of types, vari
ations, or periods of preponderant use. Complete tables 
for all sherds recovered from all units are on file at the 
Southwest Archeological Center. 

McElmo Black-on-white was the predominant painted 
pottery at Kin Kletso with an overall representation of 57 
percent and an incidence as high as 83.6 percent in Room 
55. Of particular interest is Room 24 where the non-
construction, charcoal dates of A.D. 1171+ and 1178+ 
were derived. This room with dates some 50 years beyond 
those of other Chaco sites showed no unusual pottery 
grouping. In fact it held only 43 decorated sherds: 
McElmo 9, Escavada 8, Chaco 1, Tusayan Black-on-red 21, 

Wingate Black-on-red 2, Puerco Black-on-red 1, smudged 
interior 1. This only reflects a similar association of 
McElmo with Escavada and Chaco in other rooms and 
areas throughout the site. 

Kin Kletso is by far a more nearly pure McElmo site 
than any excavated on the Mesa Verde, the area of the 
type site and purported greatest concentration (Abel 1955). 
Based on suface surveys or sites trenched for charcoal, 
O'Bryan states that Site 149 with a date of A.D. 1190 had 
a "majority" of McElmo sherds but McElmo sherds are 
not the preponderant painted type in any of the exca
vated sites. We did not reduce the sherd lists from all sites 
in O'Bryan's Appendix B to percentages; however, Site 
34 would appear to be typical where McElmo Black-on-
white was third in popularity after Mesa Verde Black-
on-white and Mancos Black-on-white (O'Bryan 1950, 
passim). Our impression is that wherever McElmo Black-
on-white was present in any quantity, it was overshadowed 
by the later classic Mesa Verde Black-on-white. The reverse 
is true at Chaco where, aside from a minuscule reoccupa-
tion, McElmo was the last pottery made. 

TABLE V. Summary of sherd percentages from the Rooms, 
Kivas and Tests 

McElmo B / W . 
Red Mesa B / W . 

Escavada B / W 
Mancos B / W . . 
Gallup B / W . . 

Chaco B / W . . . 

Tusayan B/R . . 
Citadel B/R . . . 

Wingate B/R . 
Puerco B/R . . . 
Unknown B/R 

Fine Banded 
(smudged) . 

Red Smudged . 

Tularosa 
Filet rim 

ROOMS 

Total 

.2565 

. 15 

. 875 

. 54 

. 288 

. 631 

4428 

. 74 

. 91 

. 176 

. 61 

. 14 

. 16 

. 207 

. 5 

644 

Per
cent 

57.0 

.3 
19-7 

1.2 

6.5 
14.2 

98.9 

11.5 
14.1 

27.3 
9.4 
2.2 

2.5 
32.1 

.8 

99.9 

KIVAS 

Total 

110 

158 

21 
4 

21 

314 

3 
2 

11 
4 

2 

22 

Per
cent 

35.0 

50.3 
6.7 

1.3 
6.7 

100.0 

13.6 

9.0 
50.0 
18.2 

9-0 

99.8 

TESTS 

Total 

379 

120 

22 

52 

573 

42 

7 

15 

5 

8 

3 

80 

Per
cent 

66.1 

21.0 

3.8 

9-0 

99-9 

52.5 
8.8 

18.7 

6.3 

10.0 

3.7 

100.0 

Grand 
Total 

3054 

1153 
75 

314 
704 

5315 

119 
100 
202 

70 
14 

24 

212 

5 

746 

Per
cent 

57.0 

•3 
22.0 

1.4 

6.0 

12.0 

98.7 

16.0 
13.4 

28.0 

9.0 
2.0 

3.0 
28.0 

.6 

100.0 
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FIGURE 36 — McElmo Black-on-white designs in solid elements and wide lines. 
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McELMO BLACK-ON-WHITE, CHACO VARIETY 

One of us has previously summarized the taxonomic 
history of McElmo Black-on-white in Chaco (Vivian 1959: 
26-28). I t was evident that this pottery type had suffered 
a hazardous existence there as far as its identification was 
concerned, and it was also evident, as addit ional material 
became available, that it was probably a widespread type 
of local manufacture. T h e early work of Roberts had 
shown that its manufacture in the Chaco had begun co
incident with the appearance of classic Chaco Black-on-
white; later work at the Tri-Wall structure had suggested 
that McElmo had continued in use beyond the floruit of 
the better known classic type with hachured decoration. 
More recent information on the occurrence of McElmo in 
contemporary Chaco towns will be examined in this section. 

Identification 

T h e 3,054 McElmo sherds from Kin Kletso were sep
arated on the basis, first, of carbon paint, and second, 
of design. T h e identification was aided by a series of 
retired iron and carbon paint sherds for comparison, and 
by retiring sherds of doubtful paint type. Following the 
field study, several lots totaling 1,546 or half of the McElmo, 
were reexamined under the binocular microscope for 
temper determinations. Other groups of sherds as will be 
noted, were retired in an electric resistance furnace for 
various purposes. Inasmuch as many of the comparisons 
made were based upon the contained temper, the seven 
groups of tempering materials are examined first. 

Sherd Temper 

752 sherds, 48.6 percent of the total. Sherd temper is 
extremely difficult to recognize when it is finely ground 
and occurs in light gray to nearly white pastes. Where 
the sherd temper was more coarsely ground, where the 
paste is relatively dark or a carbon streak was present, 
its identification was not difficult. 

Fine Sandy Paste 

285 sherds, 18.4 percent of the total. T h e fine sandy 
pastes were tempered by the addit ion of fine quartz sand. 
T h e quartz grains are very abundant ; they are uniformly 
sized, and they are larger in size than the small amount 
of tan sand occurring as a natural inclusion in the clay 
(see Untempered Pastes). In the course of examining the 
Kin Kletso sherds, and some from other sites for com
parison, unbroken lumps of sandy temper were observed 
in several. T h e undistr ibuted temper was in clusters of 
fine quartz sand, several hundred grains in number , very 
uniform in size, lightly cemented in a matr ix that was 
pale yellow to orange in color. Individual sand grains 
could be easily dislodged with a needle point. T h i n strata 
of similar, very lightly cemented sandstone, yellow to 
orange in color, occurring in the walls of the upper can
yon, suggest the source of this tempering material . 

Crushed Rock — Probable Basalt Temper 

217 sherds, 14.0 percent. T h e crushed rock appears to 
the unaided eye as dull to glossy black particles. Under 
the microscope a large proport ion of clear translucent 
material is apparent . T h e rock fragments are relatively 
large and are not crushed sufficiently to disperse the indi
vidual minerals. T h e constituents appear to be: clear 
translucent to dull white crystals (more generally clear 
and translucent), pale olive-green crystals, masses of black 
material , and thin sheets of a brown to black mineral. 
T h e black and brown minerals are probably magnetite 
a n d / o r biotite. Th i s crushed rock is similar to crushed 
rock temper identified by Anna Shepard as probable 
sanidine basalt (samples re turned with letter of August 
15, 1951). 

Coarse Quartz Temper 

94 sherds, 6.0 percent. T h e quartz occurs in large, well 
rounded or worn grains; it is evenly sized and there is 
little or none of the size material included in the fine 

TABLE VI. Sherd percentages from Rooms 16,18, 28, 30, 33 

McElmo B / W 
Red Mesa B / W 
Escavada B / W 
Mancos B / W 
Gallup B / W 
Chaco B / W 

Tusayan B/R 
Citadel B / R 
Wingate B/R 
Puerco B /R 
Unknown B/R 
Fine Banded (smudged) 
Red Smudged 
Tularosa Filet Rim 

ROOM 5 

Total 

533 

114 
5 

87 
104 

843 

3 
42 
38 
13 
10 

5 
28 

5 

150 

Per
cent 

63.2 

13.5 
.6 

10.3 
12.3 

99.9 

6.0 
28.0 
25.3 

8.6 
6.6 
3.3 

18.6 
3.3 

99.7 

ROOM 16 

Total 

220 

59 

4 
88 

371 

9 
9 
7 

29 

54 

Per
cent 

59.0 

15.9 

1.0 
23.7 

99.6 

16.6 
16.6 
13.0 

53.7 

99.9 

ROOM 18 

Total 

87 
1 

45 

34 
5 

172 

36 
4 

15 

55 

Per
cent 

50.5 
.5 

26.1 

19-7 
2.9 

99.7 

65.4 
7.2 

27.2 

99-8 

ROOM 28 

Total 

209 
7 

99 

10 
10 

335 

1 
12 

21 

34 

Per
cent 

62.3 
.2 

30.0 

3.0 
3.0 

98.5 

2.9 
35.3 

61.7 

99.9 

ROOM 30 

Total 

167 
1 

43 
8 

17 
9 

245 

13 
4 
3 
4 

2 

26 

Per
cent 

68.1 
.4 

17.5 
3.2 
6.9 
3.6 

99.7 

50.0 
15.3 
11.5 
15.3 

7.6 

99-7 

ROOM 55 

Total 

328 
1 

22 
10 
9 

22 

392 

8 
5 

14 

5 

32 

Per
cent 

83.6 
.3 

5.6 
2.6 
2.3 
5.6 

100.0 

25.0 
15.6 
43.7 

15.6 

99.9 
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FIGURE 37—McElmo Black-on-white in solid elements and wide lines applied to bowl interiors. 
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sandy pastes. Mixtures o£ the two quartz sands were com
paratively rare (see undetermined temper ) . The re were 
occasional scattered fragments of crushed sherd. 

Untempered Paste 
81 sherds, 5.2 percent. T h e paste in this case was fine 

and homogeneous, frequently tan rather than gray. T h e r e 
were rare scattered quartz grains. T h e paste also contained 
some small, dull appearing and very fine sand. In all of 
the sherds examined there were in two instances, small egg-
shaped globules of dark gray to brown material. These 
were found to be composed entirely of this very fine sand 
or coarse silt, gray to brown in color. T h e fine sand which 
was apparent in the pastes was perhaps not distributed 
throughout the clay as it was deposited, but was derived 
from these small aggregations of coarser materials. 

Sherd and Dark Rock Temper 
68 sherds, 4.3 percent. Th i s temper results from the use 

of the probable basalt-tempered sherds for temper; strictly 
speaking these should be included under sherd temper. 
However, the appearance is qui te distinctive; the rock 
fragments are much more finely ground than in the pure 
basalt-tempered pottery, much more evenly dispersed, 
and the appearance is that of a gray paste, heavily tem
pered with shiny particles. 

Light Rock Temper 
Six sherds, 0.3 percent. Th i s temper is composed of 

fragments of light rock, possibly andesite, mixed with 
some sherd fragments; it may be the result of anesdite-
tempered sherd temper. It is probable that some of this 
material is included in the "undetermined" category. 

Trace Combinations and Undetermined Temper 
43 sherds, 2.6 percent. T h e r e were rare combinations 

of: large quartz grains and basalt, large quartz grains and 
abundant sherd, fine sand and sherd, large quartz grains 
and fine quartz sand. T o have divided these down into 
separate groups would have made the temper picture even 
more confusing that it already is. Other unidentified ma
terial was just that — always in very fine, dense pastes 
containing minute fragments of undetermined materials 
or undetermined mixtures. 

Paste 
T h e paste of McElmo Black-on-white in the Chaco is 

to all appearances identical with that of the finely hachured 
classic Chaco. Since both of these types appeared at about 
the same time in the Penasco Blanco d u m p (Roberts 
1927: 96-102), the paste employed in both was apparently 
a refinement of earlier pottery with a long history of use. 
However, Shepard has emphasized that the successful use 
of a carbon paint is dependent upon the use of a clay 
with high adsorptive qualities which hold the paint where 
it would normally burn out of an ordinary clay. Carbon 
painted pottery could not be produced in regions lacking 
adsorptive clays unless such clays could be obtained in 
trade (1953: 188; 1957: 34-35) . T o determine if there 
were gross differences in the completely oxidized clays 
represented, 100 chips each of: McElmo Black-on-white, 
McElmo Black-on-white with basalt temper, and Chaco 
Black-on-white, were refired in an electric resistance fur

nace at 850°C. Colors of the oxidized clay were compared 
with Munsel soil color charts. T h e results of refiring the 
300 chips were: 

McElmo B 
Basalt T 

(Dark reddish) 
Munsel 2.5 YR 7/4 . . 
(Buff) Munsel 10YR 
7/3 very pale brown 
(Cream white) Munsel 
10 YR 10/2, white 

/ W with 
emper 

79 

— 

21 

100 

McElmo B / W 

9 

73 

18 

100 

Chaco B / W 

2 (basalt temper) 

84 

14 

100 

It was apparent that on gross color differences the refired 
clays could be separated rather readily into three groups; 
these groups also correspond with the three basic color 
classes of oxidized clay: red firing at 2.5 YR and a value 
of /7 and under; buff firing yellower than 2.5 YR with a 
value of /7 and under ; and light firing with a value over 
/7 (Shepard 1957: 155 and Tab le 7 ) . 

All of the basalt-tempered sherds of both the McElmo 
and Chaco design Black-on-whites were in the red-firing 
group and this strengthens the assumption that basalt 
temper identifies an import from a restricted locality. 
T h e potters of that locality, possibly the Bennet t Peak 
area, produced both McElmo and Chaco design vessels. 
T h e nine McElmo Black-on-whites that were red-firing 
bu t not basalt-tempered, could well have come from the 
La Plata drainage where McElmo in a red-firing clay was 
in common use (Shepard 1939: 257). 

T h e buff-burning clay employed for the great bulk of 
the pottery with other than basalt temper represents the 
local Chaco clay. It was used with 73 percent of what we 
thought was local Chaco McElmo and just over 84 per
cent of what we considered local Chaco Black-on-white. 
T h e r e are apparently no red-burning Chaco clays and thus 
an oxidation test may be of value in the determinat ion 
of possible trade pieces. 

T h e l ight-burning clay had almost equal bu t compar
atively rare use in each of the three groups of pottery. 
White-burning clays were available to the makers of each 
group since these clays were used for slips in each case. 
T h e slip used on the red-burning clay is particularly 
heavy. T h e light-burning pastes recorded here were not 
quite as light as the slips used. T h e l ight-burning pastes 
then may reflect the mixture of white slip clays — perhaps 
rejected by the potter for slight impurities — with the 
clay normally used. 

These oxidation tests then show the association of red-
burn ing clay with basalt temper, the association of buff-
burn ing clay with the range of Chaco tempers, and the 
occasional use of a lighter burn ing clay, probably a slip 
material , with both groups of temper. 

Slip 
Light-burning clays were used for a slip on all of the 

McElmo Black-on-white examined. T h e r e appeared to 
have been little variation except that the slip on the 
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FIGURE 38 — Diagonal hatching in McEImo Black-on-white. Generally these designs in carbon paint contained basalt temper and were 
produced to the west of Chaco Canyon. 
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sherds containing basalt temper, a presumed import, was 
heavier and more distinct. The variation was particularly 
noticeable after rehiring the two temper groups. 
Rim Decoration 

228 bowl and dipper rims were examined. One hundred 
twenty or 52 percent were ticked, 105 or 46 percent were 
plain, and 3 rims were everted, thinned and plain. Rims 
were slightly flattened, but the squared, flat rim of Mesa 
Verde Black-on-white was rare. 

Decorative Elements (hgs. 36-40) 
1,165 sherds other than those containing basalt temper, 

and 99 basalt-tempered sherds were used as the basis for 
decorative classification. All sherds were large enough to 
show the principal design elements and were sorted into 
groups on the basis of the principal element. This intro
duces still another element, that of risk, since there may 
have been some question as to what constituted the prin
cipal element out of two or more present. The results of 
this sorting were: 

Wide lines in 
interlocking 
triangle 
scrolls, etc. 
Solid triangles 
Diagnonal 
hatching 
Small interlock
ing elements 
Narrow lines 
in bands 
Dots 
Combinations & 
opposed pendani 
dots, negative 
rectangles, dottet 
triangles, 
checkerboard 

Normal Temper 

Bowls and 
Dippers 

No. 

409 
125 

53 

38 

45 
59 

1 

44 

773 

% 

52 
16 

7 

5 

6 
8 

6 

100 

Closed 
Forms 

No. 

174 
41 

60 

28 

20 
— 

69 

392 

% 

44 
10 

15 

7 

5 
— 

17 

98 

Basalt Temper 

All 
Forms 

No. 

53 
9 

24 

3 
4 

6 

99 

% 

53 
9 

24 

3 
4 

6 

99 

Tota 

No. 

636 
175 

137 

66 

68 
63 

119 

1,264 

Is 

% 

50 
14 

11 

5 

6 
4 

9 

99 

This breakdown of design elements suggests that there 
was little if any difference in the decorative effect between 
the pottery presumably produced in Chaco Canyon, and 
that containing basalt temper, presumably produced else
where, except that diagonal hatching was appreciably 
more prevalent in the basalt-tempered vessels. The break
down also reinforces the general impression that McElmo 
Black-on-white carries predominantly wide-line decoration 
in Sosi style. 

Forms (figs. 41,42,43, 44) 
Forms from Kin Kletso include deep bowls with rather 

straight sides and wide, comparatively shallow bowls, 
hemispherical dippers with both round and flat handles, 
globular ollas with short necks, pitchers, and relatively 
large canteen shapes with both loop and button handles. 
This canteen shape is fairly well represented and appears 
as a rather distinctive form at Kin Kletso. The mug which 

makes its appearance at Mesa Verde at this time (O'Bryan 
1950: 110, Abel 1955) did not occur at Kin Kletso and 
has only been reported in the Chaco from Pueblo del 
Arroyo (Judd 1959: 148). 

ESCAVADA BLACK-ON-WHITE 
This pottery type was second in abundance but made 

up only 22 percent of the overall total of black-on-whites. 
It ranged from slightly over 5 percent to 30 percent in 
the six rooms containing appreciable amounts of sherds. 
The type has been described by Hawley (1936: 32 and 
1939: 50), and described and illustrated by Vivian (1959: 
19-22 figs. 18-20), who would restrict Hawley's definition 
by excluding hatched elements from the design. Escavada 
Black-on-white was a particularly long-lived type with a 
span of use from early Pueblo II through Pueblo III in 
the Chaco, whose value in the temporal sequence is ex
tremely limited. 

CHACO BLACK-ON-WHITE 
This well-known pottery type made up 12 percent of 

the overall total of the black-on-whites. It has been de
scribed and illustrated by Hawley (1936: 43, 1939: 50) 
and by Vivian (1959: 25, figs. 25, 26). While the temper 
has been said to consist of crushed sherd with occasional 
sand grains (Shepard in 1936: 280, noted the presence of 
sanidine basalt, as the result of basalt-tempered sherd 
temper, in some mineral-paint sherds from Pueblo Bonito), 
no examination of the temper in a known number of 
Chaco Black-on-white sherds has been reported. To pro
vide a measure of comparison, 410 Chaco Black-on-white 
sherds from Kin Kletso, accompanying the 1,546 McElmo 
sherds, were examined for temper under the binocular 
microscope. 

Temper 

Trace combinations and undetermined . . . 

No. 

. 227 
51 

. 23 

. 19 

. 14 
12 

5 
14 

410 

Percent 

66.3 
12.4 

5.6 
4.6 
3.4 
2.9 
1.2 
3.4 

99-8 

The results parallel in a general way those suggested by 
the retired pastes — that the major part of both McElmo 
and Chaco Black-on-whites from Kin Kletso were made 
with much the same materials in about the same propor
tions of use. Chaco Black-on-white showed a somewhat 
larger percentage of sherd temper, 66.3 percent as against 
48 percent for the McElmo. It also contained a much 
smaller percentage of basalt temper than did the McElmo, 
4.6 percent as against 14 percent. That Chaco Black-on-
white contained any basalt temper was a surprise and 
indicates that whoever made the imported, basalt-tem
pered McElmo was also making a fine hachured pottery 
otherwise indistinguishable from local Chaco Black-on-
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FIGURE 39 — Band designs from bowl interiors employing dots and cross-hatching, McElmo Black-on-white. 
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white. It is unfortunate that the 410 sherds were not all 
tested for the color of the completely oxidized pastes, in 
order to determine if all the basalt-tempered pastes were 
red-firing, as were the basalt-tempered McElmo sherds, 
and as were the two basalt-tempered sherds in the random 
group of 100 Chaco sherds rehired for this purpose. 

GALLUP BLACK-ON-WHITE 
Pottery classed as Gallup Black-on-white made up 6 

percent of the total black-on-white recovered and ranged 
from 1 to 19.7 percent in the heaviest deposits. It has been 
described by Hawley (1936: 42-43), and discussed and illus
trated by Vivian (1959: 22-25, figs. 21-23). 

MANCOS BLACK-ON-WHITE 
Sherds of pottery classified as Mancos made up 1.4 per

cent of the total Black-on-white recovered and ranged 
from 0.0 to 3.2 percent in the heaviest deposits. The 
Mancos found at Kin Kletso is presumably an import; 
we are not entirely certain of our identification because 
it often resembles Escavada and Gallup Black-on-whites. 
(See Abel, 1955, for comparisons.) Those segregated as 
Mancos were done so on the basis of slip color and design. 
There is no reason why the makers of McElmo Black-on-
white at Kin-Kletso — if they also made the Gallup and 
Chaco Black-on-whites found there — could not have also 
finished some of the iron-painted vessels with typical 
Mancos designs. 

In this connection it should be noted that some sherds 
with wide-line McElmo design and ticked rims were dec
orated in iron paint, illustrating that paint type and 
design combinations were not always rigidly set. 

CULINARY WARE 

Indented corrugated culinary ware averaged 56.6 percent 
of all pottery recovered. It most closely fits the description 
of Chaco Corrugated (Hawley 1936: 44). The distinguish
ing marks of Exuberant Corrugated — the use of crudely 
incised designs, alternating bands of plain and indented 
coiling in geometric designs, and the somewhat larger and 
cruder coiling, are largely missing. Coils in the material 
from Kin Kletso run from four to six to the inch, with 
four per inch in the majority; indentations run from two 
to four to the inch with the majority being three to the 
inch. The general impression is that this indented corru
gated ware was rather well standardized. 

Two hundred fifty sherds, the random selection of 10 
sherds each from the first 25 rooms, kivas and tests, gave 
the following temper variations: 

Crushed dark rock, probably basalt 118 47.2 percent 

Quartz 98 39.2 percent 

Sherd 21 8.4 percent 

Undetermined, crushed rock 13 5.2 percent 

250 100.0 percent 

There is considerable variation in the material classed 
as quartz temper. It ranged from large, well-worn quartz 
grains to angular fragments of rose quartz, to opaque 
fragments of material resembling chert or chalcedony, 
and which, strictly speaking, may not be quartz. 

That approximately half of the culinary ware here was 
tempered with basalt parallels the findings made by She
pard for culinary ware from Pueblo Bonito. There sani-
dine basalt temper in an unstated number of culinary 
sherds, recovered by Judd, showed a steady and uniform in
crease from early to late levels, making up a quarter or less 
of the temper in the lower levels and well over three-quartrs 
of the temper in culinary ware recovered from late levels. 
Shepard has reviewed the occurrence of sanidine basalt 
in the Chuska Mountains lying just west of the Chaco, 
noting that this rare and distinctive material outcrops in 
the neighborhood of Washington Pass, and that ruins in 
this locality and east of Bennett Peak contain sherds 
tempered exclusively with sanidine basalt (Shepard 1939: 
280-281). Inasmuch as other outcrops or use areas of sani
dine basalt as temper are unknown, and until such areas 
do become known, Shepard appears to be correct in be
lieving that it was this area in the Chuska Mountains 
that furnished a great deal of culinary ware in use in 
the later part of the Chaco occupation. We have already 
seen that this was paralleled by the import of certain of 
the pottery decorated in carbon paint. 

TRADE WARES 
Little comment is required on the 746 trade sherds 

shown in Table V. The Tusayan, Citadel, Wingate, and 
Puerco Black-on-reds are the usual accompaniment of 
McElmo and Chaco Black-on-whites in the Chaco. The 
unknown Black-on-red accompanying them is a sherd-
tempered pottery decorated in what appears to be a car
bon paint well integrated into the polished surface. De
signs are in wide lines, solid triangles, and checkerboards. 
Several students who have examined these sherds have 
pronounced them a "carbon-paint Heshota-uthla," an apt 
description, but one which may have unfortunately late 
time connotations. While there were only 14 sherds of 
this pottery recovered from the site, a random check of 
collections from Chaco sites 51 and 59 show that it was 
also represented there. 

The pottery with smudged and burnished interiors pre
sents a wide range of exterior colors from tan to brown to 
red, as well as some exteriors covered with fine narrow 
bands. Taken together, the sherds with smudged interiors 
make up the largest class of trade ware and it is probable 
that they come from more than one location along the 
eastern Arizona border. 

Trade wares in Chaco sites of all periods have been 
reported as scarce, and during earlier periods were con
fined primarily to the Abajo, Deadmans, La Plata group 
(see Kluckhohn and Reiter 1939, Table 2). For Pueblo 
III the most frequently reported imports have been con
fined to the Wingate and Puerco Black-on-reds and the 
Tusayan/Citadel group. It may be that with refinements 
in analysis of paste and temper it can be shown, as with 
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FIGURE 40 — McElmo Black-on-white, interior band designs in dots and narrow lines. 
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the McElmo imports from the Bennett Peak region, that 
there was a sizeable trade in Chaco-like vessels from 
adjoining areas. This would certainly seem to apply to 
the large percentage of basalt-tempered culinary ware 
from the area west of Chaco. While there is nothing un
usual in the trade sherds from Kin Kletso they do have 
some value in a restrictive sense. Even with occupational 
tree-ring dates in the last quarter of the 12th century, 
Houck and St. Johns polychromes were absent and this 
together with the absence of still later polychromes indi
cates either or both, a small and dwindling population 
with restricted trade relationships, or an upper time limit 
of the early 13th century for the occupation. 

DISCUSSION 

At this point we are reminded of J. O. Brew's remark 
that, "Certain things about pottery which some people 
appear to want to know seem to me quite useless" (1946: 
354). 

We are interested in the pottery from Kin Kletso as a 
representative local assemblage for a certain period of 
time, rather than as separate types called Escavada, Gal
lup, Chaco, and McElmo. As a brief survey to follow 
will show, this assemblage was typical of the situation in 
other Chaco towns where there was contemporary pro
duction of a carbon-paint pottery and the iron-paint 
Escavada, Gallup and Chaco types produced in distinctive 
decorative styles. While the carbon-paint McElmo Black-
on-white was gradually supplanting the iron-paint series, 
we see them as existing side-by-side from perhaps the 
first quarter of the 11th century to the last quarter of the 
12th century. We do not view this group as a rapid suc
cession of pottery styles, one supplanting the other each 
generation or so. Nor do we view them as a one-pottery-
type, one-group-of-people proposition. Perhaps this prop
osition is self-evident to students of Anasazi prehistory, 
but if so this has not always been the case. Hawley (1937: 
86) remarked that McElmo was either evidence of trade or 
was made by colonists, and Dutton specifically listed 
McElmo Black-on-white as an import (1938: 86) . Kluck-
hohn was aware of the problem at Bc-51 when he said, 
"unless various supposedly trade types such as Sunset and 
McElmo appear in the Chaco considerably earlier than 
in their putatively indigenous areas, Bc-51 must have been 
extensively occupied at least as late as about 1000" (1939: 
157). Judd thought that two different kinds of pottery, 
based on paint and decorative style, were made by two 
groups of Indians living in different Chaco towns or in 
different parts of the larger Chaco towns (1959: 171, 175). 

The idea that McElmo Black-on-white was brought to 
the Chaco area by colonists, and was perhaps made ex
clusively by them, was based on its supposed earlier 
appearance in the Mesa Verde area and on what was 
previously thought to be its relative scarcity in the Chaco. 
The evidence for colonists was based on the presence of 
McElmo and on architectural changes in some towns, 
and on architectural differences between others. There is 
some merit in this view that there were colonists or at least 

different groups of people in the Chaco, and we will return 
to it later. For the present we will first summarize the known 
association of McElmo Black-on-white in other Chaco 
towns and estimate the time at which this pottery could 
have appeared in the Chaco. 

Penasco Blanco 
As early as 1927 Frank H. Roberts recognized the pre

sence in the Chaco of what has come to be called McElmo 
Black-on-white (1927: 96-102). Realizing its essential 
likeness to pottery made north of the San Juan, Roberts 
very aptly referred to it as "Chaco-San Juan." This term 
was continued in use by Judd (1954) and later equated 
with McElmo Black-on-white (Judd 1959, Vivian 1959). 
Roberts' sectioning of the deep refuse at the east side of 
Penasco Blanco demonstrated the appearance of McElmo 
[Chaco-San Juan] in the upper levels of refuse at just 
about the same time that the classic Chaco Black-on-white 
appeared. After its initial appearance at Penasco Blanco 
it increased in proportion but did not become the pre
dominant type. This early work by Roberts is particularly 
important, not only for the first recognition of the type, 
but because it also provides us with one of the very few 
deep stratigraphic sections in the Chaco wherein the rela
tionship of McElmo to other Chaco types is demonstrated. 
Judd's deep test sections at Pueblo Bonito, done about the 
same time, were also under Roberts' direction. 

Pueblo Bonito 
Roberts (1927) reported that while true Mesa Verde 

Black-on-white [Montezuma Phase] appeared only in the 
upper layers of the test sections at Pueblo Bonito, earlier 
proto-Mesa Verde [McElmo] was well represented through
out the site. Judd's 1954 publication recognized the pre
sence of McElmo in Pueblo Bonito but did not segregate 
it nor estimate its relative abundance. In a later publica
tion on Pueblo del Arroyo Judd (1959) provided addi
tional data on the pottery from Pueblo Bonito and equated 
his earlier term "Chaco-San Juan" with McElmo Black-
on-white. Judd's revised data on Pueblo Bonito follows 
the material from Roberts, 1927. 

McElmo Black-on-white did not appear in the lower 
8 feet of Tests I and II in the Pueblo Bonito plaza but 
was present in the upper 4 feet of the tests. It made up 
2.3 percent of all pottery from Test II. In other compila
tions Judd shows that the overall percentage of McElmo 
at Pueblo Bonito was 6.6 percent. However, the total for 
all types shown as present, including corrugated utility 
pottery, adds up to only 78 percent (1959: 149). If these 
figures are revised to show (1) 100 percent for all types 
present, and (2) only the decorated types are considered, 
to more easily compare them with the data from Kin 
Kletso, then McElmo which occurred only in the upper 
one-third of Test II, actually made up 8.5 percent of all 
the pottery listed, and 14.8 of all the decorated types 
reported. As at Penasco Blanco, the association at Pueblo 
Bonito was primarily with the hachured Chaco pottery 
which has come to be known as Gallup and Chaco Black-
on-white. 
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FIGURE 41 — Bowl forms with overall interior decoration, McEImo Black-on-white. 
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Shepard had, much earlier, reported on the temper of 
1,682 sherds of all types from Judd's Pueblo Bonito work
site found no sanidine basalt at all in 190 mineral-paint 
sherds, and these negative results parallel the data from 
Kin Kletso in that basalt was a rare constituent in Chaco 
Black-on-white there. The exact numbers of some kinds of 
sherds were not given for the numerous levels she re
ported in various tests, but sanidine basalt was found to 
be the "principal" temper in organic-paint sherds which 
were present in her sample "in small minority." She 
assumed that the basalt-tempered, organic-paint sherds were 
imports (Shepard 1939: 280-281) . Thus the data from 
Pueblo Bonito show that, as at other Chaco towns, Mc-
Elmo Black-on-white had an important percentage of use 
in some levels and that a part of the trade ware was 
derived from the same general source that supplied Kin 
Kletso. 

Pueblo del Arroyo 
From his extensive excavations here, clearing approxi

mately three-quarters of this large site, Judd reported 
McElmo Black-on-white as the predominant pottery type, 
since it constituted about 45 percent of the total black-
on-white. The associated type was again primarily Chaco 
Black-on-white, and Judd was uncertain whether he thought 
the hachured Chaco was all made at Pueblo Bonito and 
brought to Pueblo del Arroyo, or whether some of it was 
made by a few Old Bonitans still residing at del Arroyo 
(1959: 171). Our own data on Pueblo del Arroyo is limited 
to two areas: (1) the Tri-Walled structure where McElmo 
made up 25 percent of 711 black-on-white sherds, and 
was second only to Chaco Black-on-white (Vivian 1959: 
68), and (2) sherds recovered from four room fills during 
stabilization work. These latter sherds are tabulated below: 

McElmo 
Black-on-white 

Chaco 
Black-on-white 
Escavada 
Black-on-white 
Gallup 
Black-on-white 
Red Mesa 
Black-on-white 
Kana-a 
Black-on-gray 

Kiatuthlanna 
Black-on-white 
Mesa Verde 
Black-on-white 
Undetermined 
Black-on-white 

Kivi 

No. 

160 

69 

19 

6 

254 

i D 

Per
cent 

63.0 

27.1 

7.4 

2.3 

99.8 

Roor 

No. 

21 

89 

43 

16 

8 

3 

5 

2 

187 

n62 

Per
cent 

11.2 

48.0 

23.0 

9.0 

4.2 

1.6 

2.0 

1.0 

100.0 

Roo 

No. 

14 

25 

28 

7 

5 

1 

3 

83 

m 50 Room 

Per
cent 

17.0 

30.0 

33.7 

8.4 

6.0 

1.2 

3.6 

99.9 

No. 

59 

24 

19 

4 

3 

2 

111 

139 

Per
cent 

53.1 

21.0 

17.1 

3.6 

2.7 

1.8 

9 9 9 

The above 635 black-on-whites were accompanied by 
these trade types: Citadel Polychrome 3, Wingate Black-
on-red 22, Abajo Red-on-orange 2, a redware with smudged 
interior 31. The preponderance of McElmo followed by 
Chaco agrees with Judd's findings from other parts of 
the site. We made no temper determinations on the del 
Arroyo sherds, but found that design-wise they fell within 
the range established at Kin Kletso. 

Bc-50 and 51 
Varying amounts of McElmo Black-on-white have been 

reported from these two sites (Brand et al, 1937, Kluck-
hohn and Reiter 1939) . Gladwin later took the authors 
of the site reports, particularly Hawley, to task for their 
identification and placement of McElmo Black-on-white. 
Despite the differences of opinion aired by Gladwin, it 
remains that McElmo was present everywhere in the 
upper levels of these sites and predominant in some levels. 
It was Kluckhohn's opinion that, "McElmo does not 
appear late at Bc-51." Since the association of whole vessels 
in a single burial implies at least some overlap in the 
period of usage, the vessels from burials at Bc-51 are of 
particular value. McElmo Black-on-white was found asso
ciated in burials with: Escavada, Gallup, Wingate Black-
on-red, and Upper Gila Corrugated in one or more cases; 
it was also found in burials with Red Mesa and Dead-
man's Black-on-red which are supposedly rather early 
types (Kluckhorn and Reiter 1939: 40). Another inter
esting facet of the association at Bc-51 is the comparative 
rarity of Chaco Black-on-white, the principal accompani
ment of McElmo in the sites surveyed so far — Penasco 
Blanco, Pueblo Bonito, Kin Kletso, and Pueblo del Arroyo. 
Of 52 whole vessels recovered at Bc-51, none were Chaco 
Black-on-white; the list runs in descending order: Escavada 
11, Gallup 10, McElmo 9, Red Mesa 7, Exhuberant Cor
rugated 4, Wingate Black-on-red 4, Lino Black-on-gray 2, 
Upper Gila Corrugated 2, and one each of Sunset Red, 
La Plata Black-on-white, and Deadman's Black-on-red. In 
62 areas or levels reported in Table 2 (ibid. 41) Chaco 
Black-on-white appears in only 27 instances; its maxi
mum occurrence was 9 percent and in the majority of 
cases (14) it was present as 2 percent or less. 

The implication here is that the demonstrated asso
ciations of McElmo are somewhat earlier than they have 
been seen at other sites so far; that it was introduced while 
Red Mesa Black-on-white was still in use, and that Bc-51 
was abandoned before Chaco Black-on-white came into full 
development. 

Cbetro Ketl 
McElmo Black-on-white as such, or as proto-Mesa Verde, 

has not previously been reported from this site (Hawley 
1934). This appears to have been an oversight. Through 
the kindness of the late Stanley Stubbs we were able to 
examine 1,019 still unwashed sherds from Hewett's 1920 
excavations in two locations in Chetro Ketl. This is an 
admittedly small sample from the tens of thousands of 
sherds that must have been taken from the work there. 
These, tabulated, were: (see page 79) 
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FIGURE 42 — Closed forms of McElmo Black-on-white showing areas of decoration. The canteens with either loop or button handles are a 
distinctive form. 
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McElmo 
Black-on-white 
Chaco 
Black-on-white 
Escavada 
Black-on-white 
Gallup 
Black-on-white 
Unidentified 
Black-on-white 
Mancos 
Black-on-white 
Red Mesa 
Black-on-white 

Kivi 
Lay< 

No. 

197 

117 

92 

26 

18 

7 

1 

458 

i II Ki 
:r 4 Top 

Per
cent 

43.0 

26.0 

21.0 

5.6 

3.0 

1.0 

.2 

99-8 

No. 

284 

102 

16 

8 

13 

8 

431 

v a i l 
3 Feet 

Per
cent 

66.0 

23.0 

4.0 

1.8 

3.0 

1.8 

99.6 

Roo: 

No. 

47 

43 

24 

7 

9 

130 

m 2 

Per
cent 

36.0 

33.0 

18.0 

5.3 

7.0 

99.3 

T O 

No. 

528 

262 

132 

41 

40 

15 

1 

1019 

TAL 

Per
cent 

51.0 

25.7 

13.0 

4.0 

3.9 

1.4 

.9 

99.9 

The relative frequency, 51 percent, of McElmo in this 
Chetro Ketl sample is slightly higher than was its repre
sentation at Pueblo del Arroyo, and somewhat lower than 
the overall percentage from Kin Kletso. It was followed 
in frequency by Chaco and Escavada Black-on-whites — the 
apparently normal association in large Chaco towns. 
Temper determinations from the upper level of Kiva II 
follow in general those materials present' at Kin Kletso. 
There was a rather high percentage of the probable 
andesite and this may reflect a variation in trade. The 
limited value of the sample is that it does establish McElmo 
Black-on-white as present in at least some parts of Chetro 
Ketl, in about the same proportions as in other contem
poraneous Chaco towns. 

The Chetro Ketl McElmo is worth, however, an addi
tional note on design. Designs were somewhat more varied 
than those found at Kin Kletso. Most of the sherds with 
sherd temper, probable basalt temper, and the fine sandy 
pastes (the greater part of the material), could well be lost 
among the Kin Kletso sherds. But sherds tempered with 
coarse quartz sand and some others had a dull, gray and 
crackled slip, and the walls of vessels were somewhat 
heavier. There was a tendency for these sherds to show 
heavier designs, less open space, and the increased use of 
negative diamonds and negative rectangles. Rims were still 

round to square and exterior designs were lacking. Some of 
the McElmo illustrated by O'Bryan (1950 pis. 46, 47) holds 
designs which are considerably more crude than any en
countered at Kin Kletso, but in general there is a close 
agreement in design and general pattern with that from 
Kin Kletso. In O'Bryan's Appendix B, however, sherd 
counts from the excavations, he has divided Mesa Verde 
Black-on-white into two groups, those without exterior 
decoration, and those with exterior decorations. It is pos
sible that some of the late appearing Chetro Ketl sherds 
may well represent trade in what O'Bryan has classified as 
early Mesa Verde Black-on-white without exterior deco
ration. Lest this appear to place too late a date on the 
Chetro Ketl sherds, it should be noted that O'Bryan gives 
a date of about A.D. 1150 as the beginning of the Monte
zuma Phase and the development of Mesa Verde Black-
on-white. This is a little earlier than most workers would 
assume, but if he is going to qualify his definition of Mesa 
Verde Black-on-white it is perhaps admissible. 

The problem of distinguishing between two variations 
of Mesa Verde Black-on-white has not plagued workers 
in the Chaco, where there is not a continuum from well 
developed McElmo into the beginnings of Mesa Verde 
Black-on-white, and progression then into the classic Mesa 
Verde with exterior decoration, pearly gray slip, and heavy 
close, geometric patterns. While we note that Abel (1955) 
would admit some exterior decoration on McElmo, the 
distinctions are fairly clear cut in the Chaco between 
what is obviously classic Mesa Verde Black-on-white, 
brought in late in the 13th century after the abandonment 
by the Chaco population, and the thin-walled, McElmo 
vessels with broad line design on a white slip. 

Talus Unit 
Shiner (N.D.) has reported on the partial excavation 

of a deep refuse accumlation in Kiva J, and testing in 
Room 10, of the Talus Unit adjacent to Chetro Ketl. The 
following sherd counts from this work were tabulated by 
Shiner on the basis of the black-on-white plus Wingate 
Black-on-red: 
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The 284 McElmo sherds from the upper level of Kiva 
II were examined for temper: 

The sherds from the fill of Kiva J were accompanied 
by less than 1 percent each of trade wares identified as: 
Houck, Kintiel (?), St. Johns and Citadel Polychromes, 
and Puerco, Pinedale and Tusayan Black-on-reds (Shiner 
N.D.: 15-16). The presence of Kintiel Polychrome, which 
Shiner has followed by a question mark, and Pinedale 
Black-on-red, make this a most peculiar assemblage, one 

Type 

Mesa Verde Black-on-white . 

Kiva J Floor 

Percentage 

. . . 41 

. . . 24 

. . . 14 
7 

. . . 6 

. . . 4 

98 

241 sherds 

Kiva J Fill 

Percentage 

40 
22 
15 
7 
8 
5 

97 

1,828 sherds 

Room 10 

Percentage 

43 
28 
11 
2 

10 
3 

97 

315 sherds 

Fine, appearance of untempered paste . 

Light rock (andesite?) and some sherd 

No . 

.115 

. . 7 

. . 1 3 

. . 3 5 

. . 2 0 

. . 2 1 

. . 4 2 

. . 2 3 

. . 8 

284 

Percent 

40.0 
2.5 
4.5 

12.3 
7.0 
7.3 

14.7 
8.0 
2.8 

99.1 



FIGURE 43 — Dippers in McElmo Black-on-white, interior designs only. 
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whose deposition would have to have taken place about 
A.D. 1275 or later. The re is in the Chaco, in this general 
vicinity, a late site where surface material does include Kin-
tiel and Pinedale, accompanied by an early Zuni Glaze-
on-white (Wallace Polychrome?) and Galisteo Black-on-
white. However, we are unable to accept their presence in 
association with the other materials in Kiva J. If we can 
successfully ignore them, and Shiner was uncertain of at 
least one identification, then the assemblage is what one 
might expect for a Chaco occupation of about A.D. 1150 
or slightly later — an assemblage dominated by McElmo 
with some classic Chaco Black-on-white still present, a scat
tering of earlier types, plus trade wares which were in vogue 
by A.D. 1150 or earlier. T h e Mesa Verde Black-on-white re
covered and identified by Shiner lacked exterior decoration 
and looks like some of the sherd material classed as late 
McElmo Black-on-white from Chetro Ketl; it could well be 
trade in O'Bryan's early qualified Mesa Verde Black-on-
white as suggested for some of the Chetro Ketl sherds. 

Headquarters Sites 

T h e Headquar ters sites are of particular interest here 
because they demonstrate a Mesa Verde occupation of the 
Chaco and because they suggest, but only suggest, that 
there was little change in tempering materials, and some 
change in areas of black-on-white imports dur ing this 
period, the middle to late Montezuma Phase. The re were 
two ruins at the location of the present Monumen t head
quarters. One of these is still intact and deeply buried by 
alluvial wash from a reentrant in the nor th canyon wall. 
I t was tested by Vivian in 1950 to determine its size and 
general features. I t has a central houseroom block 118 
feet long and at each end of this block a wing of rooms 
extending out 78 feet. We did not determine if the two 
wings were joined across the front by a row of rooms. 
Even so, the plan is similar to that of Wijiji and suggestive 
of the D or E shape of the classic towns. Because of the 
deep alluvial fill over the site there were no surface 
sherds nor was there any surface indication of a refuse 
deposit. Tests were made in portions of five rooms and a 
kiva. T h e masonry was cored and the surface was of large 
soft blocks with a dimpled surface treatment similar to 
that at Kin Kletso. T h e rooms were large and otherwise 
comparable to rooms at Kin Kletso or Wijiji. Depth of 
fill averaged 6 feet. T h e r e was no cultural material in 
association with any floor level, but at from 2 to 4 feet 
above the floors there were refuse deposits and one ex
tended adul t burial. T h e cut in one kiva exposed a high 
narrow bench, bench recess, and subfloor ventilator. Alto
gether the masonry, room size, kiva style, and ground plan 
suggest a small, late Chaco town like Wijiji or Kin Kletso, 
constructed during the later half of the 11 th century. 

T h e refuse deposits in the rooms were not derived from 
the primary occupation of the bui lding bu t were later, 
coming from the occupation of a four-room site 120 feet 
to the west. It is the refuse and the second site which are 
of major interest here because they represent the Mesa 
Verde occupation. 

T h e second Headquarters site was a group of probably 

not more than four rooms buil t at the base of the talus 
slope on the west side of the reentrant . It was adjacent to 
large blocks fallen from the cliff, inconspicuous, and 
located only from surface sherds. T h e site was trenched 
in one direction and backfilled in the bootless hope that 
it would be preserved for more thorough examination in 
the future. Unfortunately the site has become obliterated 
through construction of utilities' lines and landscaping. 
Equally unfortunate was our failure to test for the loca
tion of a kiva. We know only this much about the site: 
from 0 to 1 foot of wall remained, the masonry construc
tion was two stones in width, not cored, and of unshaped 
blocks; rooms were small, probably about 4 feet by 7 feet, 
and the floor surfaces exposed were loose and sandy. Be
tween this trench and the test in the adjacent site there 
were recovered: the burial noted, 7 bone awls, and 198 
decorated sherds. 

Mesa Verde Blaek-on-white 
McElmo Black-on-white 
Chaco Black-on-white 
Escavada Black-on-white 
Gallup Black-on-white 
Querino Polychrome 
St. Johns Polychrome 

No. 

152 
15 
10 
7 
3 
7 
4 

198 

Percent 

77 
7 
5 
3 
1 
3 
2 

98 

T h e 152 Mesa Verde Black-on-white sherds were tem
pered with these materials: 

Sherd 
Sand 
Sherd and dark rock (basalt ?) 
Coarse quartz 
Light rock (andesite?) and sherd 
Undetermined (vitrified) 

No. 

83 
33 
12 
12 
10 
2 

152 

Percent 

55 
22 

8 
8 
6 
1 

100 

T h e refuse deposit in the large site and the sherds from 
the Mesa Verde site represent the same occupation. Th i s 
was an occupation by a Mesa Verde group who constructed 
the four-room shelter at some time after the structure of 
Chaco occupation had been abandoned and from 2 to 4 
feet of alluvial wash had entered it. T h e Mesa Verde 
group either camped in part of the abandoned Chaco 
building while occupying a site of their own, or used it as 
a refuse d u m p or perhaps both. T h e Mesa Verde Black-
on-white could have been made in the Chaco (it was not 
refired to determine if it was red-firing clay and could not 
have been made there) . Evidence point ing to Chaco manu
facture are the pastes tempered with fine quartz sand and 
particularly those containing basalt-tempered sherd tem
per, derived presumably from earlier basalt-tempered 
McElmo or culinary ware imported to the Chaco. If this 
small lot of sherds is a representative sample, it also indi
cates that these imports of basalt-tempered pottery had 
ceased by the time of the Montezuma Phase. While this 
has been somewhat of a digression, the Headquar ters Sites 
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FIGURE 44— Handles, McElmo Black-on-white, (a) Dipper handles, plans, profiles, and cross sections; (b) inset handles on ollas; (c) lug 
handles, profiles, and plans; ( d ) button handles from canteens, showing upper surface decoration. 
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have also served to suggest the size and extent of the Mesa 
Verde occupation, heretofore only noted with any defi-
niteness by Kidder for certain rooms in Pueblo Bonito 
(1924: 57). 

Summary 

O'Bryan places the floruit of McElmo Black-on-white in 
the Mesa Verde area at A.D. 1050 to 1150 with its intro
duction as early as A.D. 1000 (1950, fig. 6). Its appear
ance in the Chaco is dated only in terms of associations 
with other types, none of them too well dated themselves. 
At the Penasco Blanco refuse Roberts found it appearing 
at the same time that hachured pottery developed and this 
would generally be construed to mean about the middle 
of the 11th century A.D. At Bc-51 it was associated with 
Red Mesa Black-on-white and Deadman's Black-on-red, 
with only rare examples of Chaco Black-on-white present 
(Kluckhohn and Reiter 1939: 40) . Th i s group would have 

been somewhat earlier than demonstrated associations at 
other Chaco locations and suggests that McElmo Black-on-
white was fairly common in the first quar ter of the 11th 
century, soon after its introduct ion into or development 
on the Mesa Verde. 

Large-scale excavations at Kin Kletso, Bc-50 and 51, 
Pueblo Bonito, Pueblo del Arroyo, and smaller scale work 
at Penasco Blanco, the Ta lus Unit , the Tri-Walled struc
ture, and Chetro Ketl have all demonstrated that McElmo 
Black-on-white had a wide range of use in Chaco Canyon. 
This range was just as extensive both in time and area 
as that of the hachured types, Gal lup and Chaco. All evi
dence also suggests that McElmo was becoming the pre
dominant kind of pottery in use as the classic period drew 
to a close. And, despite the appearance of some Chaco-

appearing pottery from the Bennett Peak area to the west, 
the quanti ty of carbon-paint pottery in the Chaco was far 
too great for the vast majority of it to have been anything 
but the product of local potters. 

T h e wide range of tempering materials present in the 
basic pastes of both McElmo and Chaco styles indicates 
that pottery was an area-wide product in which locally 
available materials were used more or less indiscriminately 
for the production of vessels which carried various design 
and paint styles. T h e introduct ion into the Chaco of wide-
line designs in carbon paint was only one facet of a wider 
diffusion. Th i s diffusion saw a gradual change to carbon 
paint spread eastward from the San J u a n region to the 
Rio Grande drainage. I t was adopted there in all but the 
extreme nor th and east sections in the vicinity of Taos, 
and along the tributaries of the Canadian (Wendorf and 
Reed 1955: 144). Th i s change to carbon paint was fol
lowed in the same area slightly later by the diffusion of 
Mesa Verde decorative style — the employment of heavier 
design elements, less use of hatched elements, a tendency 
toward panel layout, and ticked rims. 

Thus , what from the point of view of a section of one 
town in Chaco Canyon, might appear as specialization, 
looks when judged against associations in other towns 
there, and changes occurring in sites ranging from the 
Mancos River to the Pecos, as only part of an Anasazi-wide 
shift in decorative materials and styles. Th i s interpreta
tion, we know, does not provide a ready answer, to local 
Chaco problems in regard to colonists and possibly intro
duced architectural styles. However, neither is the idea of 
an Anasazi-wide shift in decorative styles and materials 
inconsistent with the movement of people or of other ideas 
within that area. 
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V. Other Artifacts 

CHIPPED STONE 
Small Projectile Points — 67 Examples 

These 67 flaked stone implements have been divided 
into six groups by the shape of the basal edge and the 
presence or absence of notches. Thirty of these are square-
based with side notches; 10 have convex bases and side 
notches; 5 have concave bases with side notches, and of the 
stemless examples, 3 have square bases and 2 have con
cave bases. 

There are 17 specimens which have lost the basal por
tions and cannot be accurately assigned to these groups. 
Nine examples from this residual category show the upper 
borders of the notches and were side-notched; a tenth was 
angle-notched. 

Approximately 80 percent of the small projectiles recov
ered from Kin Kletso were side-notched types. Of the 50 
examples with the base intact or identifiable, 66 percent 
are square-based, 20 percent have convex bases, and 14 
percent are concave-based. 

TABLE VII — Chipped Stone Artifacts From Kin Kletso by 
Classes with Frequencies 

Total 
I. Small Projecticle Points 67 

A. Side-notched (Stemmed) 45 
1. Square-based 30 
2. Convex-based 10 
3. Concave-based 5 

B. Stemless 5 
1. Square-based 3 
2. Concave-based 2 

C. Unidentified Fragments 17 

II. Objects Other Than Small Projecticle Points 17 
A. Knives, or Large Projectile Points (fragmentary) 9 
B. Leaf-shaped, Ovate Blade 1 
C. Drills (includes eccentric obsidian object) 3 
D. Saw 1 
E. Pick 1 
F. Miscellaneous 2 

III. Unshaped Flake Tools 40 
IV. Cores 15 

V. Scrap and Rejects 408 

Square-based with Side Notches (figs. 45, 46) 
30 examples 
This is the predominate form of projectile point; it con

stitutes 66 percent of all stemmed forms and 60 percent of 
the complete points. The range in length is from .% inch 
to H/4 inches; maximum widths are s/8 inch to 9/16 inch. 

Greatest width occurs at the base 40 percent of the time, 
at the shoulder and base together 33 percent of the time. 
In only three examples is the shoulder wider than the 
base. 

Those made of the light-colored chalcedonies, cherts, 
and quartzites are generally long, narrow, and lenticular 
in cross section. Those of the earthy jaspers are generally 
shorter and more nearly diamond shape in section. 

Fifteen rooms yielded this type of point, and the greatest 
number of examples were recovered from the fill of Room 
16 (five examples) and the floor of Room 2 (four exam
ples) , with an additional two specimens recovered from 
a later occupation level which was approximately 12-18 
inches above the original floor level. These last were asso
ciated with refuse deposits. There are, however, few dis
cernible differences between the examples which occurred 
in either context. 

The square-based, side-notched, small point is described 
and illustrated most often as the characteristic Pueblo III 
or Great Pueblo type. This form predominates in the 
eastern part of the Anasazi area rather than in the west at 
this horizon. In general, the Flagstaff-Kayenta region has 
been characterized during late Pueblo II —Pueblo III by 
several point types (Colton 1946: 289-290, figs. 167-168), 
some of which are side-notched and square-based, and one 
type of extended isosceles triangle without stem, but hav
ing a straight base. 

Comparisons — Chaco 
The few points described as horizontally side-notched 

from Shabikeshchee or from the lower levels of Bc-50 bear 
little resemblance to those from Kin Kletso. It is not until 
Pueblo III levels are reached that this form becomes the 
standard, and in many of the sites occupied over long 
periods of time, there is no particularly clear separation of 
forms by period. From Bc-50, of five classes of point de
scribed, three types were possibly contemporaneous with 
our material, and of these, two types are present at Kin 
Kletso (Brand et al. 1937: 91, 92, pi. XXII) . 

At Pueblo Bonito, with some 188 points recorded by 
provenience, only horizontally side-notched points were 
associated with later construction periods (Judd 1954: 
253-257, pis. 73, 74) . There is also general agreement with 
the small projectile points from Bc-51 (Bohannon 1939: 
90-93) and similar forms were present and generally pre
dominate at Bc-192 (Maxon Ms.), Bc-236 (Bradley Ms.), 
and Bc-362 (Voll Ms.). In general we believe the 80 per
cent side-notched types at Kin Kletso and 66 percent of 
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FIGURE 45 — Projectile points, square-based, side-notched type. 
These and figure 46 illustrate the complete range found in this cate
gory. 

square bases are somewhat higher frequencies than occur 
at other reported Pueblo III Chaco sites. 

From Aztec Ruin and vicinity, Morris (1919: 33, 34, 
fig. 20) collected some 300 projectile points of which 91 
percent were side-notched and square-based; this form also 
occurred exclusively in graves and caches associated with 
the latest phases of occupation. 

Southwest of Chaco 
As in the Chaco and elsewhere, the earlier levels pro

duce no comparable material, and it is not until Roberts' 
Developmental Pueblo horizons are reached that some 
comparable side-notched points do appear; these carry 
over into the Great Pueblo levels (Roberts 1931, 1940). It 
is not until Pueblo III times, as exemplified by the Village 
of the Great Kivas that side-notched, square-based points 
remarkably similar to those from Kin Kletso appear. 

Region West of Chaco 
Pre-eruptive and Pueblo II sites from the Flagstaff 

region do not produce side-notched, square-based points 
resembling the Kin Kletso specimens (McGregor 1936: 32, 
33; Bartlett 1934: 14, 17). 

From Winona and Ridge Ruin, McGregor's square-
based types J and L resemble comparable classes at Kin 
Kletso. Specimens assigned to this category make up the 
second largest frequency and most were assigned to the 
Elden Focus. McGregor makes comparisons with "identi
cal points" found in Sacaton Phase context at Snaketown 
with suggested derivation from this source. In contrast to 
the evidence from Kin Kletso, he sees an increase in size 
through time for this type (1941: 183-188, fig. 64). 

From Winona Village McGregor illustrates three exam
ples of expanding-based, side-notched points whose char

acteristic is extreme taper. They are thought to represent 
trade sometime after A.D. 1100 (1937: fig. 22). 

From Smith's (1952: 129-133, fig. 47, table II) sample 
of 13 projectile points from the Big Hawk Valley, only 
one was stemmed and notched and is described as short, 
broad, and slightly expanding. Obsidian was the predomi
nate material, and an interesting fact is the nearly com
plete dissimilarity of these to the points secured at Winona 
Ridge Ruin. 

In his summary of projectile points from the Sinagua, 
Colton (1946) has lumped all subtypes under a "notched" 
category in order, presumably, to demonstrate that there 
was a typical Sinagua small projectile point. Nine of the 
types distinguished by McGregor (fig. 167, I-Q) are ac
cordingly combined. He then notes the Kayenta point was 
also notched, but in spite of this, compares Hohokam 
examples from Snaketown and concludes the majority of 
these were also notched. 

Convex-based with Side Notches (fig. 47) — 10 examples 
Nine of these are more or less intact, and one is a basal 

fragment. Six are made from opaque gray to brown jasper, 
one is a blue-gray slate or petrified wood, and three are 
chalcedony. The range in length is from % inch to 1-3/16 
inches with maximum width, usually at the base, of ys 

inch to 9/16 inch. 
All of the jasper examples and one of chalcedony are 

variations on the square-based, side-notched form, in which 
the bases are unusually wide vertically (from notch to 
basal edge) , and in which the base is more convex. Five of 
these seven specimens have very short and wide blades 
and may be reworked points which had been broken in 
previous usage. Only one example approaches in dimen
sions and proportions a typical Pueblo III side-notched 
small point described above. Seven of these 10 points have 

FIGURE 46 — Projectile points, square-based and side-notched. 
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FIGURE 47 — Projectile points, the 10 examples of the convex-based, side-notched class. 

FIGURE 48 — Projectile points — a-e, concave-based and side-notched; f-h, straight-based without side notches; i-j, concave-based. 
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FIGURE 50 — Other chipped forms; drills, a, b, h; biconvex blade, f; saw, d; wedge, c; parallel-sided blade, e. 
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FIGURE 5 1 — T h i s tool, crudely broken to shape and roughly 
hafted, has been used for pounding and also in part resembles a pick. 

the max imum width at the base; one has the shoulder 
wider, one is the same width at both base and shoulder, 
and one example cannot be determined. 
Concave-based with Side Notches (fig.48 a-e) 

— 5 examples 
All five are variations of the square-based, side-notched 

category. All but one are within the general dimensions 
and proport ions of this group. T h e exception (fig. 48 a) 
is an extremely wide and short specimen which is nearly 
an equilateral triangle because of the expanding base and 
shallow notches. T h e range in max imum length is 13/16 
inch to 1-5/16 inches; max imum width is 7/16 inch to y8 

inch. Four examples have their greatest width at the base, 
the remaining example has base and shoulder of equal 
width. They show considerable uniformity. 

T h e largest example (fig. 48 f) resembles some of the 
long, tapered, t r iangular forms common to the Flagstaff 
region. From examples figured and described by McGregor 
(1941) and Colton (1946), and specimens illustrated by 
Rixey (1962), the position of side notches on long tapering 
points in the Sinagua area vary considerably. Many speci
mens have the notches almost as high as the midpoin t of 
the longitudinal axis. I t is possible that this specimen is 
an intrusive from further west, since one of the major 
trade wares found at Kin Kletso was Citadel Polychrome. 
Stemless, Concave-based, No Notches (fig. 48, i-j) 

— 2 examples 
T h e r e is one intact specimen and one base. T h e intact 

specimen is 1 inch long by 9/16 inch wide, is chalcedony, 
has a high center ridge and steeply retouched lateral edges 
prolonged into backward projecting barbs. Both lateral 
edges of the specimen present a shallow serrated appear
ance due to the spacing and depth of the edge flaking. T h e 
base is deeply concave and has been thinned on both sur
faces. T h e fragmentary example, of jasper, is similar bu t 
from a somewhat larger example. 
Chipped Stone Artifacts Other Than Projectile Points 

— 16 examples 
Th i s heterogeneous group contains drills, knife frag

ments, large blades, a saw, a beveled cutt ing blade, and 

large reworked forms. T h e range in materials, shapes, and 
probable use is very great. 

Knives or Large Projectile Points (fig 49, a-h; fig. 50, g ) 
— 9 examples 
Five are blades which have portions of both lateral edges 

intact; one has one lateral border intact; two retain most 
of the converging apex, and the remaining example has 
been reworked on both the blade and base ends. Materials 
are: jasper, agate, chalcedony, chert, and quartzite. 

These fragmentary objects are portions of large flaked 
forms usually classified as knives or spear heads by the 
orientation of the basal notches when these are present, 
and by basal th inning for hafting when they are stemless. 
Size does not seem to play much of a par t in differentiating 
these categories. In any event, the original shape of the 
examples from Kin Kletso is not known, al though stemless 
leaf-shaped blades and large stemmed forms are known 
from the Chaco region (Roberts 1929), and even inter
mediate types of stemmed forms are recorded for early 
horizons (Bohannon 1939: 90-93). 

Leaf-shaped, Ovate, Biconvex Blade (fig. 50, f) 

This large, coarsely flaked object is in the form of an 
asymmetrical leaf. T h e base is very short, is nearly perpen
dicular to the long axis, but is the same thickness as the 
rest of the blade. T h e point is b lunt , rounded, and di
rected to one side of the midline. T h e material is a milky-
gray chalcedony. 

Drills (including eccentric obsidian object) 
(fig. 50, a, b, h ) — 3 examples 

T h e r e are two fragments of drills, one of which is the 
base of a medium size example; the other specimen is the 
pointed tip of a fairly large drill. In addit ion, there is one 
eccentric obsidian object which may have been used as a 
drill. 

T h e unusually shaped obsidian implement is intact 
except for the extreme end of the working tip. T h e shape 
resembles in silhouette a small pipe with a short stem. 
T h e "pipe bowl" portion is presumed to be the handle, 
while the extension at the side — al though minus the t ip 
— is considered the blade of the drill. T h e chipped sur
faces of this object show wear by polishing, usage, or both, 
in that the flake scar surfaces are dulled and smoothed. 
Also, with the exception of the basal edge of the "handle ," 
the remaining borders show ragged use-flaking in addit ion 
to retouch produced dur ing manufacture of the object. 

Saw (fig. 50, d ) — 1 example 

T h e material is chalcedony; one lateral edge parallel to 
the long axis exhibits horizontally directed teeth project
ing from the border. These were produced by chipping 
regularly spaced semicircular notches in the edge. 

T h e remainder of the faces of this flake show no sec
ondary chipping, and the original bu lb of percussion is 
still intact on one surface. Brew observed the same lack of 
secondary flaking on the saws from Alkali Ridge (1946: 
241) . One end has a rough fracture surface which indi
cates breakage after the teeth had been chipped. T h e 
opposite and wider end has an angled, convex surface, 
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along the border of which, the fine retouch of the notched 
saw teeth has been continued. 

The specimen measures 1-7/16 inches in maximum 
length by 3/4 inch maximum width. Six teeth can be dis
tinguished, five of which are directed more or less hori
zontally to the long axis. All but two of these are sharply 
pointed. The intervening notches are spaced 14 to ys inch 
apart measured from the center point of maximum depth 
to a corresponding point on the adjacent notch. They are 
slightly more than ya inch deep. The teeth are approxi
mately I/3 inch wide at the neck. 

Both Brew and O'Bryan report similar forms from 
Alkali Ridge and the Mesa Verde. Brew (1946: 241, fig. 
171) assigns his specimens to a Pueblo II horizon; the 
illustrated examples appear to have rounded or flattened 
teeth, probably the result of long wear. O'Bryan (1950: 
79-80, pi. XXVII) figures and describes two examples from 
Site 34, a small surface pueblo occupied from the first 
quarter of the 11th century. The specimens are quite large 
and the teeth appear in the illustration to be short, closely 
spaced and well worn. Morris (1939: 127, pi. 129) illus
trates two saw-like surface finds from the La Plata area. Both 
have serrated edges, but Morris thought at least one of 
the objects too fragile for use as a saw. 

Miscellaneous Objects — 2 examples 

Wedge (t\g. 50, c) 
This is a truncated, triangular form, thin in section, 

showing no secondary flaking on one surface but exhibit
ing transvere flaking on the other. It is ll/g inches in max
imum length. The basal width is 13/16 inch. The material 
is a cloudy white, translucent chalcedony. Both converging 
lateral borders show use-flaking and are now quite blunt. 

Parallel-sided Blade (fig. 50, e) 
This specimen is a good example of a narrow, rectangu

lar blade thrown from a prepared core. The striking plat
form and bulb are present at one end, and the object is 
nearly triangular in section. The material is a reddish-pink 
agate banded in lighter self-color. 

There is secondary retouch on both longitudinal bor
ders, and the edge of the striking platform, as well as a 
few long flakes removed from the center ridge along one 
face. Maximum length is iy2 inches by 9/16 inch maxi
mum width just below the striking platform. From their 
common occurrence, such forms are considered "blanks" 
used in the manufacture of more specialized forms, such 
as small projectile points. 

Bartlett (1934: 11, 17, figs. 7, 16) describes and illus
trates similar flakes from Northern Arizona which occur in 
a Pueblo II context. Kidder (1932: 38, 39, fig. 20) illus
trates a like form from Pecos included in a wider range 
of scrapers and considers them by-products of tool manu
facture rather than purposely struck objects, because spent 
cores from blade manufacture were not recovered. 

SECONDARY CHIPPING ABSENT 
Pick (fig. 51) 

This is a crude, hafted tool 4% inches long with a maxi
mum width at the shoulder of 2i/8 inches. The pick is 

more or less triangular in cross-section and comes to a 
sharp point. Lengthwise the section is bi-convex. The 
hafting notches are crudely broken to shape and were not 
finished by grinding. The poll has served for pounding, 
but the point is not battered and suggests its use in soil 
rather than on rock. 

UNSHAPED FLAKE TOOLS —40 
This is a group of tools of fortuitous shape selected for 

their sharp edges and convenient form. They are most 
likely the result of preparing blanks during the manufac
ture of projectile points, knives and similar tools of formal 
shape. In the case of some obsidian flakes there is the pos
sibility that they were deliberately struck for use as in : 

formal and temporary knives, scrapers, gouges, and the 
like. The majority of these flake tools are of a size that 
can be easily held in the fingers and are generally rather 
thin elongated triangular or parallel-sided shapes. In size 
they range from thin triangular obsidian blades iys inches 
long to coarse, ovoid forms I14 by 2 by 21/2 inches. 

They were adapted for use as cutting and scraping tools 
by retouching long, fairly straight edges on one or both 
faces; those retouched on a single face are in the majority. 
Undoubtedly a number of the flake tools had served in 
various capacities for cutting, scraping, and gouging a 
variety of materials (see particularly Woodbury 1954: 139-
142). With the possible variety of uses in mind, of the 40 
examples, 7 appeared to have been primarily end scrapers, 
1 was retouched to a point or graver, 1 was worked on 
adjoining edges to form either an end or side scraper, and 
the remaining 31 were cutting or scraping tools. The 
group came from the fill of nine rooms and one kiva with 
19 or nearly half from the refuse of Room 5. 

Of materials present, obsidian comprises a surprising 
30 percent, a far higher incidence than occurred in the 
formal tools, particularly projectile points. Chalcedony, as 
in the formal tools, was in the majority at 45 percent, 
followed by obsidian, 30 percent; petrified wood, 5 per
cent; jasper, 5 percent, and unrecorded, 15 percent. 

CORES — 15 
The majority were spent cores from which the striking 

of additional flakes would have been difficult. Two cores 
were obsidian and the remainder of local cryptocrystalline 
varieties — chalcedony and petrified wood. 

SCRAP AND REJECTS —408 
During the excavation, most of the intrusive scrap rock 

of conchoidal fracturing materials were saved with a view 
to determining the range of materials present and some 
rough approximation of the ratios between the categories 
distinguished. It was thought this would reflect both local 
sources and the amounts of imported material. With the 
exception of obsidian all conchoidal fracturing materials 
could have come from local sources. Quartzite is the major 
material of the pebble fields on the mesa forming the 
south limits of Chaco Canyon. Chalcedony was derived 
from the silicified logs of the Ojo Alamo and Puerco forma
tions in exposures to the north along the Escavada Wash. 
Osborne (1939: 54-56) is of the opinion that most of the 
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FIGURE 52 — a, b, badly battered, notched axes; c, hammer or 
maul; d, e, hammerstones or choppers with thinned edges; f, hammer-
stone. 

Chaco chalcedony was derived from silicified wood and 
that the material which has been classed as chalcedony, 
agate, and petrified wood are all the same series. A surface 
count made by Osborne of these materials along the Esca-
vada exposures showed materials he classified as petrified 
wood at 50 percent, chalcedony and quartzite at 15 percent 
each, and jaspers, 20 percent. 

Obsidian was most probably an imported stone. Brand 
(1937: 60) who has done the most work on the source and 
utilization of rocks and minerals noted that while some 
nodules of obsidian were present in the local Ojo Alamo 
sandstone, the most likely source was the Cerro Pedernal 
area of the Jemez range to the east. 

With Osborne's reminder that most of the chalcedony 
and petrified wood come from the same source, the 408 
scrap and rejects from Kin Kletso were classified as: 

Chalcedony, 

light colored, white to gray, 
translucent 

Petrified Wood, 
banded, agate, pink to red 

Jasper, 
opaque, brown to red 

Obsidian 

Total 

173 

59 

35 

141 

408 

Comment 
Here again, as in the unshaped flake tools, obsidian 

reaches a far greater proportion than in formal tools, par
ticularly projectile points. It made up 30 percent of the 
flake tools and is 34 percent of the scrap and rejects. To
gether, flakes, cores, and rejects indicate that about one-
third of the material brought to Kin Kletso to be made 
into tools was obsidian. Since so few formal tools were 
made of this material, the implication is that obsidian was 
procured primarily for the rapid and easy production of 
thin, sharp flakes (blades) to be used with or without 
retouching. 

GROUND AND PECKED STONE 
Axes (fig. 52, a, b) — 2 examples 

There were two badly battered, small, basalt, notched 
axes. One is a notched pebble with a remaining length of 
4 inches and a maximum width of 2i/2 inches. It is lenticu
lar in cross-section; the notches were crudely broken to 
shape and exhibit no smoothing or grinding. The surface 
has not been shaped, but the edge of the bit was ground. 
The remains of the second ax are of a very fine-grained 
basalt. Little of the surface remains, but the rough notches 
suggest that this was also a notched pebble. It is 3% inches 
long with a maximum width of 2i/4 inches. It was split in 
half lengthwise and saw its last use as a Hat, snub-nosed 
scraper. 

Hammer (fig. 52, c) 
One small quartzite hammer. It is a natural pebble un

modified except for the full groove; 3i/2 inches long and 
2y% inches in greatest diameter. It shows very little wear. 
Metates — 32 examples 

There were 24 fragmentary and no complete troughed 
metates, 1 complete flat-surfaced metate and 7 probable 
fragments recovered from 11 rooms and 1 unknown pro
venience; kivas were not represented. 
Troughed Metates 

Data is from the 24 fragments and no overall dimensions 
are available. The Kin Kletso troughed form was a thin 
tabular slab with a shallow trough open at one end. All 
were of sandstone, formed from thin beds of laminated 
material; all were broken out on natural bedding planes 
and showed little to no shaping or thinning on the under
sides. Maximum thickness of those recovered was 3i/2 

inches and this was unusual. The minimum was 114 inches 
and the mean 214 inches. Depths of the trough varied 
from I/2 to 17/g inches. The amount of work done in break
ing and pecking the slab to shape varied considerably. In 
some instances rims outlining the troughed depression 
varied from 3 to 6 inches, making an extremely wide and 
flat metate, while in most instances the rims were 1% to 
2 inches wide. 
Flat Slab Metates (fig. 53) 

These are metates with an overall grinding surface equal 
to the upper surface of the stone, concave in longitudinal 
section. There was one complete example and seven frag
mentary, probable examples. The complete specimen was 
I714 inches long, 614 to 914 inches wide and D/2 to 314 
inches thick; it was of coarse, fossiliferous gray sandstone. 
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FIGURE 53 — Slab or flat surfaced metate, a type rare in most Pueblo III Chaco sites, but which made its appearance toward the end of the 
period. 

Bins 
There were no metate bins in Kin Kletso. There were 

numerous trimmed, whole and broken sandstone slabs that 
could have come from bins on the roof of first-floor rooms 
or from upper stories. It will be recalled that there were 
few firehearths on the floors and generally little evidence 
of household occupations in these lower rooms. Roberts 
(1932: 33) suggests that the trough type metate, the usual 

Chaco Pueblo III form, was rarely used in a bin, and 
while this holds true in general, there are exceptions. At 
Chetro Ketl Room 35 contained a four-compartment meal
ing bin holding three troughed metates (Woodbury 1939: 
65). There were two rooms with metate bins at Pueblo 
Bonito, and three rooms were apparently so equipped at 
Pueblo del Arroyo (Judd 1959: 106, 107). Maxon (Ms. 
1960: 8, 16) found one set of mealing bins at Bc-192 but 
only troughed metates. From Bc-362 Voll reports five meal
ing bins ranging from a single compartment to a probable 
five compartments; there was but one flat metate in the 
site and 88 of the troughed type (Ms. 1964: 4, 5, 10, 12, 
53). On the other hand, from a Chaco site where slab 
metates were the rule, Bc-236, Bradley reports only one, 
single-compartment mealing bin (Ms. 1959: 14). It is 
suggested that mealing bins holding troughed metates 
were not particularly rare during this period but that in 
large multistoried sites they were located in upper stories 
and seldom in the dark interiors of ground-floor rooms. 

Summary 
The fragments of shallow-troughed, rather thin metates 

with the trough open at one end, from Kin Kletso present 
no departure from the norm of those recovered from the 
other reported Chaco sites of this general period, with one 
exception. The exception is Bc-362 where Voll reports a 
preponderance of metates open at both ends (Ms. 1964: 
53). 

The flat-surfaced metate with the grinding surface equal 
to the upper surface of the stone is comparatively rare in 
the Chaco in Pueblo III. In addition to the one complete 

and seven fragments reported here, one was recovered 
from Bc-51 (Woodbury 1939: 58); one, and one possible 
flat form, came from Pueblo del Arroyo (Judd 1959: 135); 
five were recovered from Leyit Kin (Dutton 1938: 67), 
and 15 were found at Bc-236 by Bradley. Voll reports a 
single example from Bc-362 (Ms. 1964: 53). Bradley offers 
the best examples of the use of flat-surfaced metates in the 
area; of 18 specimens found, 15 were flat-surfaced; of these, 
1 was in a single compartment bin, 2 were plastered into 
and slightly below the floor surface, and the remaining 12 
were portable (Ms. 1959: 5, 9, 14, 53). 

The flat-surfaced metate is late in the Chaco, and its 
appearance is probably indicative of the period from A.D. 
1150 on. Dutton does not specifically date their appearance 
at Leyit Kin, but her examples came from Kiva B, Room 
15 and an adjoining area, all portions of her Unit III 
which she assigns to the middle of the 12th century (1938: 
93, 94, fig. 1, table XXVI). At Bc-236 Bradley's flat-sur
faced metates came only from the upper levels, a period he 
assigns to the beginning of the 13th century. 

Manos — 43 examples 
There were 12 complete and 31 fragmentary manos re

covered from 13 rooms, 2 kivas and 1 unknown prove
nience. Forty-two of the 43 fragmentary and complete 
specimens are from long rectangular to oval forms, some
times called two-handed manos, and the final example is a 
piece of a small round to oval form often referred to as a 
one-handed mano. The classification follows Woodbury, 
1954. 

Convex Surface 
Nine of the complete modified rectangular forms pre

sented longitudinal sections, profiles, that were convex 
from use in a troughed metate. Their shape, in plan, 
ranged from rectangular with rounded corners to oval. 
These forms had been chipped and pecked to size, and the 
grinding surface or surfaces were confined to one face. The 
upper surface was left comparatively rough or smoothed 
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by pecking but was not ground to shape. When the frag
mentary manos are added to the complete forms, all con
ditions of wear are apparent. Those showing little wear 
have rectangular transverse cross-sections with the grind
ing surface parallel to the upper surface. As wear progressed 
the angle with the upper surface increased until the cross-
section became wedge-shaped. 

None of the complete manos had more than a single 
grinding facet on the use face, but fragments showed the 
development of two grinding facets, at a slight angle to 
each other, on one face. This is the result of tilting the 
mano and occasionally turning it end for end during use. 
(See particularly Woodbury 1954: 73-74 for the develop
ment of wear surfaces on manos.) One example exhibited 
slight dimpling of the longitudinal edges in what may have 
been "finger grips"; these are usually absent or relatively 
faint on Chaco manos of this period and never approach 
the indentations shown on manos from Awatovi (ibid.: 
fig. 17, c). Manos of this type are often subdivided into 
forms based on the transverse cross-sections: rectangular, 
wedge-shaped, and triangular, but these merely show pro
gressive usage or reversal of the implement, and while an 
extended sample might throw some light on use habits, 
the present group is too small to make such an attempt 
worthwhile. 

In size the complete manos ranged from a heavy exam
ple showing little wear and rectangular cross-section, 10 
inches long, 5i/2 inches wide and 234 inches thick, to 
wedge-shaped examples 814 by 4 inches with a maximum 
thickness of I14 inches. The material of all specimens was 
sandstone of varying degrees of grain, though none ap
peared particularly coarse. There was one of dark brown 
stone containing numerous small fossil shells, and this 
presented a particularly sharp surface. 

Flat Surface Manos 
Three of the complete manos presented a flat longitudi

nal cross-section, profile, with rather square ends and were 
presumably used on flat-surface metates. These three had 
single grinding facets on one face and were worn to a 
wedge-shaped transverse cross-section. They ranged in 
length from 7% to 9 inches, in width from 5i/2 to 5% 
inches and were y4 to 7/s inch in maximum thickness. 

One-Handed Manos 
The one fragment was 514 by 314 by I14 inches and 

striations in the use surface indicate that it had been em
ployed with a rotary motion. This class of objects is diffi
cult to separate from a general class of stones used for 
grinding, smoothing, or sometimes pounding motions and 
it could well have had a number of uses, none of them in 
conjunction with a basin-shaped metate. 

Summary 
The number of manos recovered from Kin Kletso is 

extremely limited in comparison with those from other 
Chaco sites. Since flat-slab metates are rare, there have 
been no previous separations on the basis of longitudinal 
sections and all have assumed that they described manos 
used in trough metates. Manos from Bc-50 were "of the 
usual type which accompanies the troughed metate," 

though many were said to have shown use on both upper 
and lower faces (Brand, Hawley, Hibben et al. 1937: 91). 
Ninety-eight manos recovered from Bc-51 were classed 
according to the number of grinding facets present (Wood
bury 1939: 59). From Leyit Kin Dutton classed manos as: 
plain, wedge-shaped, as river cobbles, or as having thumb 
and finger grips (1938: 68, table XXVI) . The 422 manos 
from Pueblo Bonito were all apparently rectangular to 
long ovals with one or two grinding facets on a single face 
and again showing various degrees of use (Judd 1954: 
138). Of 124 complete manos from Pueblo del Arroyo, all 
but one are described as rectangular with a single grind
ing surface and ends curved to match the concave sides of 
the metate trough (Judd 1959: 136). 

Hammerstones (fig. 52, d, e,f) — 37 examples 
There were 37 hammerstones from 11 rooms, 2 kivas 

and 1 unknown provenience. Materials were: quartzite, 18; 
silicified wood, 12; chalcedony, 5; and sandstone, 2. 

In shape they range from the larger river cobbles, which 
show use for both pounding and abrasion, through colum
nar forms, usually silicified wood, through pebble pound
ers to an occasional piece chipped to a blade edge. 

Reiter (1939: 59, f, n) has a valuable discussion on the 
manufacture and adaptation of hammerstones, and Wood
bury (1954: 91-93) describes the use of pounding, pecking, 
and rubbing stones for a variety of uses: crushing mate
rials for paint and temper, "sharpening" manos and me
tates, crushing seeds and fibers, preparing hides, dressing 
building stone, shaping and finishing axes and other 
hafted tools. They were in effect the machine tools of 
their day by which other tools were made and hard mate
rials shaped. 

Sandstone Slabs — 60 examples 
A proportion of these larger pieces should be referred 

to architecture, rather than to artifacts, as having come 
from upper-story mealing bins and slab-lined firepits. 
Some 60-odd, complete and fragments, were found in 13 
rooms and 2 kivas. Maximum lengths were 21 inches, 
widths 11 inches, and they were from i/2 to 1 inch thick. 
All had been trimmed to shape by chipping and pecking 
and all had one face pecked or partly ground smooth. 
Many were burned on one side, as having come from fire-
pits, while others could have seen use in doorways or as 
hatch or vent covers. 

Small Abraders, Tablets, and Disks (fig. 54) 
— 66 examples 
Small tabular sandstone abraders of various degrees of 

fineness were the tool par excellence at Kin Kletso. There 
was a total of 66 complete or fragmentary pieces. Of 
these, 11 were fragmentary disks and 55 were tabular 
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Length 

Width 

Thickness 

Maximum 
Inches 

41/2 
23/4 

3 /2 

Minimum 
Inches 

1/8 

1/2 

3/4 

Mean 
Inches 

23/i 
21/4 

1/2 



FIGURE 54 — Abraders and lapidary stones. The small circular forms, a, b, c, are extremely fine-grained and are smoothed from use. The 
rectangular forms are heavier and somewhat coarser, and "d" shows grooved abrasion; "f" has seen use in grinding mineral pigments. 

pieces with the greatest dimension 5 inches or less. Thick
ness ranged from 14 inch to i/2 inch. Two of the larger 
disks might have been jar covers, but the smoothed sur
faces and ground edges of the remainder indicate their 
use as fine abraders. Seven of the 66 pieces bore red stains 
from grinding hematite or ochre. The majority were 
pieces of fine-grained gray sandstone tablets whose edges 
were ground to shape and had one surface smoothed and 
polished by wear, either flat or slightly concave. Coarser 
blocks had been used to grind the edges of doorways; one 
of the smaller tablets carries a slight groove lengthwise, a 
small fragment has a circular groove as for a shaft abrader, 
but the majority suggest use either in fine woodworking, 
in the production of bone awls, or as lapidary tools. 

Woodbury (1954: 99) remarks that small sandstone 
abraders are scarce in, or have remained unreported from, 
most Southwestern sites. From Bc-50 they were reported as 
small rectangular slab or disk palettes, or as wafer-thin 
stone disks of problematic use (Brand, Hawley, Hibben 
et al. 1937: 94, 95). Twenty-two sandstone slabs came 
from Bc-51; of these, 10 were well shaped and polished, 
from 2 inches to 11 inches long, and seem similar to our 
tabular abraders and lapidary tools. They were accom
panied by 14 disks which could have been either pot lids 
or abraders (Woodbury 1939: 62) . Dutton reports 23 
grinding stones, 36 smoothing stones, 8 lapidary stones, 3 
rasps, and 9 disks, without further definition, from Leyit 
Kin (1938: table XXVII). Pepper recovered 26 flat abraders 

from one room in Pueblo Bonito (1920: 86), and Judd 
found numerous examples in the same site which he classed 
as flat, grooved or multiple grooved abraders and cylindri
cal to conical forms which he termed files (1954: 119-124, 
pi. 25). 
Polishing Stones — 13 examples 

Thirteen small pebbles showing unusual polishing or 
faceting were classed as polishing stones and they were 
presumably employed primarily in polishing and com
pacting the surface of pottery vessels during the drying 
stage. Maximum dimensions ranged from 1% inches to 
25/8 inches. The materials were silicified wood, chalcedony 
and quartzite; there are extensive waterworn pebble fields 
of the materials on the mesa forming the south rim of the 
canyon and along the Escavada Wash to the north (see 
particularly Osborne 1939: 56, 57). 
Minerals — 303 examples 

Turquoise was present as 14 beads, 4 pendants, 5 rec
tangular pieces of inlay and numerous fragments, primar
ily scrap material. 

Selenite and argillite were both present as a single 
pendant each. 

Malachite was represented by 16 pieces, all showing 
faceting or polishing. 

Azurite was present only as eight unworked, irregular 
nodules. A few of the cane arrowshafts recovered bore deep 
blue bands, and azurite is considered the source of the 
pigment. 
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There were seven pieces of hematite, three small worn 
cylinders 14 inch in diameter and four flat pieces showing 
abraded surfaces. 

There was one-half of a gilsonite ring, and a pale to 
dark gray shale was represented by 246 beads of i/s to 14 
inch diameter. 

BONE ARTIFACTS 
Two hundred twenty-six bone artifacts were recovered 

from Kin Kletso. There is rather complete data on the 
frequencies of both the animal forms and the bone ele
ments present, and the bulk of the data is presented in 
lists and charts to permit the extraction of various classes 
of data with a minimum of searching. There are only brief 
descriptions of artifact classes. 

Our major breakdown of artifact types, Table VIII 
follows Kidder (1932) with some divergence based on 
bone elements present. Table IX charts the frequencies of 
the 13 animal forms as they are distributed among 23 
artifact types and unknowns. The frequencies of the iden
tifiable individual bone elements present are given in 
Table X. Figures 60 and 61 are graphs of relative fre
quencies of faunal groups. 

We are indebted to Lyndon Hargrave (Hargrave, Ms. 
1963), Collaborator in Ornithology and Archeology, for 
identification of the bird bones employed for artifacts. 

TABLE VIII, 
TYPES AND FREQUENCIES OF BONE ARTIFACTS 

I. IMPLEMENTS 198 

A. Awls 174 

1. Mammal Long Bone Except Rabbits and Hares 114 
a. Head of bone intact 2 
b. Head split, unmodified 8 
c. Head partly modified 18 
d. Head fully modified 21 
e. Rib awls 25 
f. Splinters 13 
g. Splinters, bases smooth 10 
h. Hollow carnivore bone 4 
i. Bodkins, eyeless needles, etc 13 

2. Rabbits and Hares (Lagomorphs) 32 
a. Hollow bone awls 27 
b. Other pointed bone 5 

3. Bird 28 
a. Hollow awls 12 
b. Splinter awls 16 

B. Weaving Tools, Mammal Ulnas 10 

C. Flakers, Mammal 5 
D. End Scrapers, Mammal 4 

E. Diagonal Edged Tools, Mammal 2 

F. Spatulas, Mammal 2 
G. Hafted Bone, Mammal 1 

II. DICE, COUNTERS 4 

III. MISCELLANEOUS WORKED MAMMAL BONE 

FRAGMENTS 20 

IV. TUBES, BIRD 3 

V. MISCELLANEOUS, BIRD 1 

TOTAL ARTIFACTS 226 

AWLS ON MAMMAL BONE EXCEPT RABBITS 
AND JACKRABBITS (figs. 55-58) 

Head Intact, 2 
One bighorn, 1 mule deer. The implement on bighorn 

is short and stubby, used possibly more as a punch than 
an awl. That on mule deer is a light splinter, with the 
head intact, on the metapodial; the tip is missing and 
the tool was probably fashioned for temporary use. 

Head Split, Unmodified, 8 
One deer sp., five mule deer, two bighorn. These are 

essentially thick, heavy duty tools of massive bone with 
use-polished butts. Three show transverse use notches of 
the kind often associated with weaving tools, and two 
have holes drilled through the butt ends. Maximum length 
is 6 inches, minimum 2% inches. 

Head Split, Partly Modified, 18 
1 Mammal sp., 5 Artiodactyla sp., 2 deer sp. 6 mule deer 

and 4 bighorn. These present a rather uniform assem
blage; the range of sizes is from 2i/2 to 7 inches with a 
mean of about 414 inches. Two show transverse use grooves; 
four show transverse use striations near the tips, and one, 
the shortest example, is drilled through the butt end. 

Head Fully Modified, 21, complete or with tips missing 
Mammal sp. 10, Artiodactyla sp. 9, deer sp. 1, lynx, 1. 

One complete specimen 9-5/16 inches long and two incom
plete specimens are similar to Kidder's "skewers"; they are 
circular in cross-section, have long tapering points, and 
the butt ends are conical. The remainder of the group are 
uniform with lengths of 33/g inches to 5-5/16 inches; cross-
sections range from rounded rectangles to oval. Nine of 
the butt ends are square, the remainder rounded. One 
shows a lateral groove and one has a hole drilled through 
the butt end. 

Rib Awls, 25 
Mammal sp. 2, pronghorn 2, deer sp. 2, mule deer 10, 

bighorn 9. Eleven retain the points and are more or less 
complete; two have portions of the points and the re
mainder show some use, either shaping, use polish, or 
directed abrasion. Of the complete awls, six are made on 
complete ribs with both surfaces of the bone present; they 
range from 2% inches to 5% inches long. Five are on 
split ribs and are 1.% to 53/8 inches long. Of the incom
plete forms all are on whole bone. 

Those on whole ribs are the poorest of awls; the points 
were adapted to the form taken by the broken bone and 
have long tapers, short tapers and extended points spring
ing from abrupt and jagged shoulders. On one the articular 
end of the rib is present and complete; on a second the 
articular head is partly intact. Other butt ends are splin
tered and most show some wear but no deliberate shaping. 
Awls made on split ribs are much better fashioned, are 
narrower, and have tapering points well smoothed and 
polished by use. The longest, by& inches is a narrow sliver 
no more than 1/16 by l/g inch in section. 

The nine bighorn ribs are the largest concentration of 
bighorn bones in any artifact class and account for three-
eighths of all bighorn present. 
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TABLE IX DISTRIBUTION OF ANIMAL FORMS AMONG ARTIFACT TYPES 

Splinter Awls, 13 
Mammal sp. 8, Artiodactyla sp. 4, deer sp. 1. Twelve of 

these specimens form a uniform group made from heavy 
splinters and the thirteenth is a slender splint on a meta-
podial of deer sp. Four of the heavy splinters have care
fully ground and use-polished points, but the majority are 
haphazardly worked. The range in length is great, I14 
inches to 5i/2 inches. 

Splinters, Bases Smooth, 10 
Artiodactyla sp. 2, mule deer 7, bighorn 1. This group 

is somewhat better fashioned and seemingly had longer 
use than the preceding class, many of which appear to 
have been made for a single job and then discarded. Six 
of the awls are curved and exhibit the "torque" effect of 
the curved splinter chosen for use. Two have curved butt 
ends; one has a high glassy polish and use scratches have 
produced a herringbone effect on one surface. 

Hollow Carnivore, 4 
All bobcat. This is a rather unusual class of hollow 

awls made from the long bones of the bobcat. Two are 

from right tibias, one from a right femur, and one from 
a right radius. Judd (1954: 143) reports awls on bobcat 
bones from Pueblo Bonito and identifies one as being on 
a femur and one on a humerus, but does not give the total. 

Bodkins, Pins, Eyeless Needles, 13 
Mammal sp. 7, Artiodactyla sp. 2, mule deer 4. This 

group is distinguished by short length, sharp points, and 
in some cases lengthwise curvature; they vary from round 
to flat or angular in section and generally the taper is 
gradual. Bases are square or rounded. One broken speci
men was apparently pointed at both ends. Lengths of 
intact specimens range from 2-5/16 to 3-5/16 inches. 

Hollow Awls Rabbit and Jackrabbit (fig. 59), 27 
Cottontail 3, jackrabbit 24. Seventeen of these are on 

tibias. These are short implements with the head of the 
bone remaining intact; the point occupies from one-fourth 
to one-third of the length and is either sharply tapered 
or the point is elongated and there is a sharp shoulder 
where it meets the hollow portion of the bone. Lengths 
range from 2-9/16 to 4 inches. 
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Mammals, Unknown 1 1 0 8 7 2 1 2 3 3 37 

Lagomorphs 

Sylvilagus sp. (rabbit) 3 ] 4 

Lepus sp. (hares) . . . . 24 4 28 

Felidae 
Lynx rufus (bobcat) . 1 4 1 6 

Artiodactyla sp 5 9 4 2 2 2 1 3 1 5 34 

Antilocapra americana 2 1 4 7 
(pronghorn) 

Odocoileus sp. (deer) 1 2 1 1 2 2 1 1 11 

Odocoileus hemionus . 1 5 6 7 4 10 3 1 1 4 42 
(mule deer) 

Ovis canadensis 1 2 4 1 9 2 1 1 3 24 
(bighorn) 

Bird, Unknown 1 1 

Aquila chrysaetos . . . . 1 1 2 
(golden eagle) 

Meleagris gallopavo . . 11 16 1 1 29 
(turkey) 

Grus canadensis 1 1 
(sandhill crane) 

TOTALS 2 8 18 21 13 10 4 13 27 5 12 16 25 10 5 4 2 2 1 4 20 3 1 226 



Other Pointed Awls, Rabbit and ]ackrabbit, 5 
Four on jackrabbit , one on cottontail. Four are on bone 

fragments and three of these are ulnas. They are short 
tools, 3 inches to 0% inches in length, curved on the long 
axis as though intended for curved needles al though they 
do not have eyes. 

TABLE X — Frequencies of Species and Elements Present 

Artiodactyla sj 

Adult 
left long bone ? 
left tibia 
left metapodial 
left metatarsal 
left calcaneus 
right humerus 
right femur 
left radius 
left ulna 
? radius 
right radius 
right rib 
left r ib 

Immature 
right radius 

Total 

Antilocapra 
americana 

(pronghorn) 

Adult 
left humerus 
right tibia 
right radius 
right ulna 
left ulna 
right femur 
right innominate 

Total 

Lepus, sp. 
(hares) 

Immature 
left tibia 

Adult 
left tibia 
right tibia 
right radius 
left radius 
left humerus 
right humerus 
right ulna 
left ulna 
right femur 
left femur 
left innominate 
? tibia 

Total 

>. 

4 
2 

17 

1 

34 

1 

8 
6 
1 
2 
1 
1 
1 
2 
2 
1 
1 
1 

28 

Odocoileus 
bemionus 

(mule deer) 

Adult 
right humerus 
? metacarpal 
left metacarpal 
left metatarsal 
right metatarsal 
left metapodial 
right metacarpal 
right femur 
left humerus 
right phalanx 
? metatarsal 
left tibia 
right ulna 
left ulna 
right tibia 
left rib 
right rib 

Total 

Lynx rufus 
(bobcat) 

Adult 
right tibia 
right femur 
right radius 
right ulna 

Total 

1 
3 
3 
4 
3 
1 
6 
1 
1 
1 
1 
3 
2 
1 
2 
3 
6 

42 

2 
1 
1 
2 

6 

Oris canadensis 
(bighorn) 

Adult 
left femur 
right ulna 
left ulna 
right humerus 
left humerus 
right metacarpal 
left metacarpal 
right femur 
left metatarsal 
right radius 
left radius 
right r ib 
left rib 

Immature 
left rib 

Total 

1 
2 
1 

2 
1 
1 
1 
1 
2 
1 
1 
3 
6 

1 

24 

Odocoileus sp 
(dee r? ) 

Immature 
right radius 
left humerus 
right metacarpal 
left ulna 
? metapodial 
left rib 
right rib 

Adult 
right ulna 
right metatarsal 
left metatarsal 

Total 

Sylvilagus, sp 
(rabbit) 

Adult 
left tibia 

Mammal sp. 

Adult 
long bone 

scapula 
left rib 
right rib 

Immature 
long bone 

Total 

BIRDS 
Bird, unknown 
Sandhill crane 

Left ulna 
Golden eagle 

Left humerus 
Turkey 

tibiotarsus 
tarsometatarsus 
radius 
humerus 

Total 

1 
1 
1 
1 
1 
1 
2 

1 
1 
1 

11 

4 

26 

37 

2 

23 
3 
2 
1 

A3 

Bird Bone, Hollow Awls, 12 
Eleven on turkey bones, one on a golden eagle tibio

tarsus. Except lor the material employed, these awls are 
identical as a group with those described for awls on 
rabbi t and jackrabbit bone. They are short with either 
short, tapered tips or elongated tips stemming from an 
abrupt shoulder. 

Bird Bone Splinters, 16 

All are turkey and all are predominant ly on the tibio
tarsus. T h e range in length is from 1-5/16 inches to 3 % 
inches. They are short, narrow pieces of bone with fine 
points. Five show grinding and polishing of the bu t t end. 

W E A V I N G TOOLS, ULNA, 10 
Artiodactyla sp. 1, pronghorn 2, deer sp. 2, mule deer 3, 

bighorn 2. This again is a class confined to a single bone 
element. Five of the ulna weaving tools are complete or 
nearly so, and five are large fragments. They are heavy 
tools with the flat articular end of the bone left intact as 
a handle; the blade is thinned and flattened with a short, 
dagger-like point. As weaving tools they were inserted be
tween the warp threads with the curved portion of the 
blade upward and the flat edge showing the most th inning 
and striations or grooving from use. Kidder (1932: 225-
227, fig. 190) notes tools of similar use from Pecos made 
from deer metapodials sawed in two, lengthwise; he also 
illustrates (ibid.: Fig. 173) several u lna tools which he 
has classed as awls with heads of the bone intact. Special
ized weaving tools with flattened blades were an apparent 
historic introduction at Pecos. Hodge (1920: pis. XVI, 
XVII) illustrates a large collection of weaving tools from 

FIGURE 55 — Awls on large mammal bone, head split but intact. 
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FIGURE 56 — Awls on large mammal bone, heads partly modified. 

Hawikuh, some of them on ulnas, and all far more worn 
than those from either Pecos or Kin Kletso. 

FLAKERS, 5 
One mammal sp., three on Artiodactyla sp. and one is 

bighorn. These are short, stubby instruments with blunt, 
rounded tips, probably remodeled from awls on which the 
tips were broken. The maximum length is 4ys inches, on 
a narrow, heavy rib. They do not show particularly heavy 
usage but exhibit great numbers of minute scratches run
ning in every direction. 

END SCRAPERS, 4 
Artiodactyla sp. 1, deer sp. 1, mule deer 1, bighorn 1. 

Three are on humeri and one, quite small, on a proximal 
phalanx. It is this class of tools that were often ornately 
embellished with turquoise and inlay at Pueblo Bonito 
(Judd 1954: pis. 36, 37). One of these end scrapers or 
fleshers from Kin Kletso contains two rectilinear designs 
drilled on the upper surface; one design is of 18 small, 
shallowly drilled holes arranged in rows of four; the other 
design is of 27 shallow pits drilled approximately in rows 
of four or five with the remaining pits scattered between 
these. 

DIAGONAL EDGED TOOLS, 2 
One pronghorn, one mule deer. These are two short, 

H/2 inches and 2% inches, tools on fairly heavy bone, 
with diagonal edges S/4 inch and 7/s inch wide. The only 
shaping appears on these diagonal edges; they are not sharp 
but are steeply beveled as though the tool had been a 
blunt chisel or used as a scraper with a pushing motion. 

That on pronghorn, from the pelvis, is an unusual piece 

of bone to be used for tools. It is part of the right innomi
nate and some 2 inches of the iliac neck. About half of 
the acetabulum has been broken away and the scapula 
neck split lengthwise. 

SPATULAS, 2 
Mammal sp. 2. One, ys inch wide, is broken, the other, 

a short instrument 9/16 inch wide, is rounded at one end 
and slightly concave on the other. Both ends of this tool 
have been used and both implements are highly use-
polished. 

BONE HAFT, 1 
This is a hollow bone handle, 4i/4 inches long, on the 

distal end of the right radius of a deer, sp. The articular 
head has been smoothed and hollowed out to meet the 
hole in the shaft; the oval hole cut at the end is % inch by 
5/g inch. One-quarter inch below the end of the handle 
there is drilled a hole 3/16 inch in diameter through one 
side of the bone as though for a pin. 

DICE OR COUNTERS, 4 
Mammal sp. 4. There are three oval specimens with 

minimum dimensions of 14 inch by y4 inch and maximum 
dimensions of % inch by 1 inch. The smaller of these 
three is scored on one surface by diagonal cross-hatching. 
The fourth piece is rectangular with rounded corners, 14 
inch by I14 inches. 

TUBES, BIRD, 3 
One golden eagle, one turkey, one sandhill crane. That 

on sandhill crane is a left ulna, 2 inches long and y8 inch 
in diameter; both ends are smoothed, and the bone is 
fairly well polished. The tube on the golden eagle hu
merus is the heaviest of the three; it is I1/2 inches long 
and a half inch in diameter. There are two shallow cuts 
near one end and some random scratches on the surface, 
but otherwise the surface and ends are highly polished. 
That on the turkey is from the tibiotarsus and is cut near 
the end so that the tube is more oval than round. The 
ends are shaped but slightly rough, and the surface car
ries numerous shallow scratches. 

FREQUENCIES 
Of the total 226 artifacts, 86 percent were on mammal 

bone and 14 percent on bird bone. Sixteen percent of the 
mammal bones were not susceptible of further breakdown 
by genera when compared with the total bone of all 
classes, or 19 percent when compared to mammals alone. 

Figure 60 shows by graph the relative frequencies of the 
various animal forms present based on the total identified 
bone. A further breakdown by percentage is given in Table 
XI; this is based on the frequencies of the forms in rela
tion to several groupings: the total bones present, the 
total identified as to genera and species, the mammal bones 
only identified by genera and species, and the total bird 
bones. 

It is evident that the group of artiodactyls, the deer, big
horn and pronghorn far outstrip the other forms or genera 
present in the artifacts. By how large a margin is shown 
in the graph, Fig. 61 and percentage-wise in Table XII. 
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TABLE XI —• Percentages of various total 
animal forms represented in the artifacts 

Percent of 
total 
bone 

Mammal, unknown 
Mule deer 

16.4 
18.7 

Artiodactyl, unknown 15.1 
Turkey 
Jackrabbit 
Bighorn 
Deer, unknown 
Pronghorn 
Bobcat 
Cottontail rabbit 
Golden eagle 
Sandhill Crane 

Totals 

12.9 
12.4 
10.7 
4.9 
3.1 
2.6 
1.7 
0.8 
T 

99.3 

Percent of 
known 

bone 

22.3 
18.1 
15.4 
14.9 
12.8 
5.9 
3.8 
3.2 
2.3 
1.0 
T 

99.7 

Percent of 
known 

mammal 

26.9 
21.8 
— 
17.9 
15.4 
7.1 
4.5 
3.8 
2.6 

— 
— 

100.0 

Percent of 
total 
bird 

90.6 

6.2 
3.1 

99.9 

TABLE XII — Percentages of faunal groups 
represented in the artifacts. 

Genera: Artiodactyla sp., 
deer, bighorn, pronghorn 

Unknown mammal bone 
Cottontail and jackrabbit 
All birds 
Carnivores 

Totals 

Percent of 
total bone 

52.4 
16.4 
14.2 
14.2 

2.6 

99.8 

Percent of 
identified 

bone 

62.7 
— 

17.0 
17.0 

3.2 

99-9 

Percent of 
mammal bone 

75.6 
— 

20.5 
— 
3.8 

99.9 

The high percentage of artiodactyl forms, deer, antelope 
(pronghorn) and elk agrees well with the preponderance 
of these forms among the artifacts at Kin Kletso. The 
approximate equal weight of the rabbits and jackrabbits, 
at both Kin Kletso and Bc-51, is also noted. The bobcat 
and bighorn of Kin Kletso do not appear among the Bc-51 
artifacts, but elk (Wapiti) is present while a notable 
omission at Kin Kletso. 

From Pueblo Bonito, Judd (1954: 140) lists eight 
species as represented among 375 bone awls; numerical 
data is not available, but the species are listed in descend

ing order of prevalence: mule deer, jackrabbit, cottontail, 
dog or coyote, elk, bobcat, mountain sheep (one bone 
only), and badger, also a single specimen. From Pueblo 
del Arroyo, Judd (1959: 132) notes only that the bones 
of mule deer were favored for tools. 

The bone implements from Bc-50 were made primarily 
from the deer, antelope (pronghorn), jackrabbit, and tur
key (Hibben 1937: 102), but numerical quantities are not 
available. The same situation appears in regard to the 
excavations at Be-192 and Bc-236 and Leyit Kin. For the 
former, Maxon (Ms.: 18) notes only that cottontail rabbit, 
turkey, and deer were represented among the bone tools, 
and for Bc-236, Bradley (Ms.: 51) lists eight forms as being 
represented at the site. For Leyit Kin, Dutton (1938: 65) 
records the presence of 12 species at the site, but those 
whose bones were utilized for artifacts are not identified. 

The material from Kin Kletso and Bc-51 shows a high 
incidence of the larger artiodactyl forms, principally deer. 
The reports on bone artifacts from other excavated Chaco 
sites are not susceptible of reduction to numerical fre
quencies, though the data from Pueblo Bonito is given in 
relative frequencies. Together these remaining sites am
plify the impression that these contemporary peoples were 
utilizing for artifacts a single faunal group generally con
sidered representative of upland, forested regions, and that 
desert or open country forms, with the possible exception 
of the pronghorn, are not well represented. 

Within this general group of upland forms there may 
be reflected local preferences, taboos, specialization, or 
cultural variations in utilization that can only be detailed 
when numerical frequencies from additional sites become 
available. We note particularly that elk is absent from the 
artifacts of Kin Kletso, while apparently enjoying a rela
tive high frequency at other contemporary sites. On the 
other hand, bighorn, a frequent contributor to the Kin 
Kletso artifacts while appearing only as a single instance 
among the 375 awls at Pueblo Bonito, did not appear 
among the implements at Bc-51 or Bc-50, is represented in 
ninth place among the unworked bone at the latter and 
does not appear either among artifacts or as unworked 
bone at Bc-192, 236, or Leyit Kin. 

The same and probably even more interesting observa
tion can be made in regard to the incidence of artifacts on 
carnivore (bobcat) bone at Kin Kletso. They appear sixth 
on the list of species employed for bone awls at Pueblo 
Bonito but are not represented among the artifacts at 
Bc-50, Bc-51, nor among the artifacts or site lists at Bc-236, 
Bc-192, or Leyit Kin. 

ANTLER TOOLS 
There were eight antler tools, all from mule deer. Five 

of the objects were pointed tools in which the tines of the 
antler had been utilized; the remaining three objects were 
made from heavier portions of antler beams. 

The pointed tools range in length from I14 inches to 
814 inches. The two longest have blunt rounded points 
showing moderate to heavy use. A third, and the shortest, 
was a small worn tine that had probably been still attached 
to the beam while in use. These three objects were prob-
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There is little comparative material on the relative rep
resentation of various animals in the artifact classes from 
other Chaco ruins. The only report from which percent
ages can be derived is that of Whitmore (1939: 131-138) 
for Bc-51 and these are extracted below: 

Deer, antelope and elk awls 

No. 
(subtotal) 

43 
2 
5 

50 
8 
8 
4 

70 

Total 

50 
8 
8 
4 

70 

Percent 

71.4 
11.4 
11.4 

5.7 

99-9 



FIGURE 57 — Awls, on large mammal bone, heads fully modified. 

FIGURE 58 — Awls on fortuitous splinters of large mammal bone. 
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FIGURE 59 — Hollow awls on rabbit, jackrabbit and bird bone. 

ably flakers. The fourth implement was an awl made from 
split section of a comparatively straight line; it closely re
sembles awls made from split mammal long bones. The 
fifth pointed artifact was 23/4 inches long, ground to conical 
shape, slightly smaller at the base, y8 inch, than at mid
point, 9/16 inch, and tapering to a blunt, rounded tip. It 
could have been used as a flaking tool, fitting into a remov
able haft, or perhaps as a plumb bob. 

Wrench or Gauge 
This is about half or more of a flat object that was 2% 

inches long, about y8 inch thick and more than 1 inch 
wide. On the broken side are portions of two holes that 
were 14 inch in diameter and approximately 1 inch apart. 
The remaining edges are rounded and beveled; one sur
face is cancellous tissue. 

Wedge 
A small thin object 2Vs inches long, y8 inch wide at the 

point and 1 l/s inches wide at the top. Maximum thickness 
is 14 inch. All four sides have been worked. The sharp end 
is bluntly tapered and the top shows no marks of pound
ing. 

Rubbing Tool or Anvil 
This is similar to the rubbing tools described by Kidder 

(1932: 276) from Pecos where they were fairly common. 
Made from a basal piece of antler beam, it is a rough 
cylinder 2,y8 inches long and 2 inches in greatest diameter. 
The ends are rounded and abraded as though it had been 
used both for rubbing and as a light anvil. 

SHELL 
The number and variety of shell objects recovered from 

Kin Kletso are comparatively few, and in general this lack 

of specialization in shell holds true for other contemporary 
Chaco sites. 

Olivella 94 
Glycymeris (? ) disk beads 16 
Glycymeris, bracelet (frags.) 2 
Alectrion 3 
Snail 3 
Unidentified, nacreous 3 
Unidentified pendant 1 
Unidentified fragments 7 
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The olivella shell is present as: whole shell, 13; tabular 
forms, 48; saucer-shape, 3; fragments, 30. The 16 disk 
beads are approximately 1/16 inch thick and average 3/16 
inch in diameter. They were made from some fairly thick, 
uniform shell material without thin lamellae, such as 
glycymeris, but they could just as well have been cut from 
any similar shell. 

The two glycymeris bracelet fragments had been re
worked; one end of each was ground to a sharp point. 
That these were intended as tools is doubtful. Alectrion, 
univalve shells were perforated for suspension near the lip 
and ground to a three-sided pyramidal form by removing 
the apex and grinding facets along both planes of the sur
faces through which they were strung. 

Two of the snail shells are unmodified and are possibly 
local land forms carried into the deposits as part of the 
drift. The third is a flat, clockwise spiraling univalve with 
a hole drilled through the apex of the columella. The lip 
and part of the largest spiral is missing. 

The three fragments of nacreous shell showing irides
cence may have been derived from abalone or freshwater 
mussel. The largest is y8 inch in length. Two are irregular 
and unperforated, and the third is a saucer-shaped bead 
with two holes drilled through it. 

WOOD AND REED 
Wood Strip 

There was one strip of wood, or possibly bark, 5 inches 
long, I/2 inch wide, and l/g i n c n thick, painted a bright 
azurite green on both surfaces; the paint is soft and chalky. 
Its use is unknown, but it probably derives from painted 
wood ceremonial material similar to that recovered in a 
cache at Chetro Ketl; other fragments of brightly painted 
wood slats have been recovered from Bc-50 and Pueblo 
Bonito. 

Cylinders 
Two. Both were of soft woods, otherwise not identified. 

One was intact, 2 inches in diameter, 41/2 inches long with 
both ends cut and squared. The other was fragmentary, 
elliptical in cross-section ranging from 14 to y8 inch in 
diameter. It was 1 inch in remaining length, and the intact 
end was cut and squared. 

Frog (fig. 62) 
A carved wooden frog was recovered from the ash-refuse 

of Room 5. The wood is probably pine. The frog is 2y<> 
inches long, I14 inches wide, and stands % inch high. It 
is well carved; the legs are well defined, the mouth is a 
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FIG. 60 — Ratios of Animal Bone Represented in the Artifacts 

FIG. 61 — Ratios of Major Groups Represented in the Artifacts 

deep slit, and the eyes are raised disks. It is not drilled for 
suspension. 

Fish and amphibians are and have been important in 
Pueblo ceremonialism, and a very brief review of the liter
ature and the use of fish was presented under natural re
sources in the Introduction. Pepper found a striking inlaid 
"jet" (gilsonite?) frog in Pueblo Bonito (1920: 186, pi. 1). 
While more finely executed than the wooden specimen, 
Pepper's frog is carved in the same general proportions. 
The eyes are inlaid turquoise disks and it wears an inlaid 
turquoise collar. Judd describes another "jet" frog from 
the same site (1954: 297, fig. 20). Size is not given; the 
eyes do not appear to have been indicated, and the legs 
stand out away from the body, but it would seem to be 
of the same general class as the other two. There were four 
holes for suspension, but Judd was of the opinion that it 
was not worn as an ornament. 

Reed Arrowshafts 

There are seven small fragments of the nock ends of 
arrowshafts. All are painted a bright malachite green and 
one carries an additional band of azurite blue. Five of the 
pieces retain parts of the wrapping, but there is none of 
the feathering. 

BASKETRY, MATTING, TEXTILES 
Coiled Basketry 

There were four fragments of coiled basketry, the largest 
3i/2 by 6 inches. The coiling was non-interlocking on a two 
rod-and-bundle triangular foundation; there were 20 
stitches and 61/2 coils to the inch; no rim parts were re
covered. 

Matting 

Several fragments of twill matting came from Room 10; 
the largest was 2y2 by 5 inches. The material was thin 
strips pg inch wide woven in a twill pattern. 

Fabrics 
Two small fragments, one charred and one stained green 

(copper?) , each less than 1 inch square, one from the floor 
of Room 25 and the other from the subfloor in Room 52. 
Both are plain weave, and the material is tentatively iden
tified as cotton. 
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VI. Human Burials 

There were six human burials recovered from the rooms 
of Kin Kletso. There were no burials recovered from the 
exterior of the site. The six burials contained parts of 
seven individuals: five children aged from less than one 
year to 9 to 12 years, one subadult female, one young adult 
female. 

Burial I 
A child from Room 41, from a level 1 foot above the 

floor; it was in good condition, flexed on the back with 
the head to the east. The burial had been made in sandy 
fill accumulating in the room and was subsequently cov
ered by additional natural deposits and collapsed wall. 
There was no grave furniture. 

Burial 2 
A child from Room 37, in sandy fill just above the floor; 

the bones were in good condition but the burial was frag
mentary. The head was to the east, the arms flexed and 
the legs possibly flexed. As in Burial 1, the body had been 
placed in the accumulating sandy fill and was later covered 
by additional natural deposits. The body cavity contained 
numerous pupa cases of some unidentified fly. Grave fur
niture consisted of: one McElmo Black-on-white bowl, 
possibly a culinary olla, fragments or impressions of two 
twill mats, casts of small rods which may have been from 
a cradleboard. The bowl rested on edge at the top of the 
skull and had been covered by the matting. Slightly above 
and west of the bowl, outside the immediate grave area 
was a collapsed culinary olla which may have either accom
panied the burial or have been deposited later. 

Immediately over the burial were sandy casts of a twill 
mat whose vertical elements ranged from 3.5 mm. to 4.5 
mm. with horizontal elements 3.5 mm. to 4 mm. wide. There 
were no fragments of this mat. Above this were casts and 
small fragments of a coarse twill mat with vertical elements 
ranging from 7.5 mm. to 9 mm. and horizontal elements 8 
mm. to 9 mm. wide. Fragments of the selvage suggested a 
rectangular mat with a plaited border. The material was 
longitudinally ribbed, suggesting yucca or a flat grass. 
Directly above the coarse mat were casts and powdered 
wood of an outer covering made of quarter-inch rods; there 
were no evidences of shape or cross ties and we think this 
could have been a light willow mat or possibly a cradle-
board (see Judd 1959: 18). 

Burial 3 
This was a child, interred below the floor of Room 52. 

It was against the south wall of the room, 8 inches below 
the floor, and following the burial the floor surface had 

been extended over the burial. The fill around the body 
was sandy ash and refuse in contrast to the adjacent sand 
and rock under the remainder of the room. The skull was 
in good condition but the burial was incomplete, consist
ing only of the skull, some vertebrae, the head of one 
humerus, a rib, and several metatarsals. There was no 
grave furniture. 

Burial 4 
This interment consisted of parts of two individuals. It 

came from the floor of Room 16 and was made through 
the lower level of refuse to rest on the floor surface. One 
individual was represented by the skull of a young adult. 
The other individual was a small child, less than a year 
old. The child burial was also incomplete; it had appar
ently lain on the left side with the head to the east. The 
burial was accompanied by a McElmo Black-on-white 
bowl. 

Burial 5 
This was a child, also from the floor of Room 16; it had 

likewise been made through the lower layers of refuse. The 
body was fully flexed, lay on the left side with the head to 
the east. Grave furniture consisted of: two McElmo Black-
on-white bowls; a large fragment of a McElmo Black-on-
white bowl, one-half of a Tusayan Black-on-red bowl. 

Burial 6 
This burial was represented by parts of a subadult from 

Room 11. The skull was missing and the remaining parts 
of the body were scattered over the southeast quarter of 
the room on a thin sandy layer directly above the floor sur
face. The body appeared to have been thrown into the room 
and to have remained uncovered for some time. 

These few and scattered burials suggest only that it was 
the practice to inter some children and young adults within 
the building, while the large bulk of the burials were made 
outside at as yet undiscovered locations, a situation paral
leled in other classic Chaco sites. McNitt (1957: 339-341) has 
made the latest compilation of Chaco burials. We are not 
able to account for the fragmentary condition of most of 
the burials; this condition is also paralleled in other large 
Chaco sites. Most of the relatively few intramural burials 
at Pueblo Bonito had been disturbed and Judd attributed 
this to prehistoric vandals (1954: 340). At Pueblo del Arroyo 
relatively intact burials were recovered from only three 
rooms, while fragmentary human remains were found in an 
additional nine rooms, two kivas, and in the area of the 
tri-walled structure. 

103 



VII. Human Skeletal Material from Kin Kletso 
Erik K. Reed 

Five of six burials recovered in the 1952 excavation and 
stabilization project at Kin Kletso (Yellow House) were 
examined between May 23 and May 29, 1962, by Erik K. 
Reed (Southwest Regional Office, National Park Service, 
Santa Fe, New Mexico) , and are summarized as follows: 

KK1 (Room 41) —A child approximately 3 years of age 
(four segments of axis yet separate; deciduous teeth in, 
except second molars; femur 144 mm. long), in fairly good 
condition. Pronounced artificial cranial deformation, of 
the lambdoid (high-angle) type; not asymmetric. 

KK2—The fragmentary infant from Room 37, not sub
mitted for study. 

KK3 (Room 52, subfloor; catalog numbers 6/253-#829) 
—A child between 9 and 12 years old (lateral portions of 
occipital united with squamous, and basilar portion with 
lateral; atlas and axis each completely united; permanent 
incisors and first molars, and two of the premolars, erup
ted but not canines or second molars) . Cranium virtually 
complete; in fairly good condition; also present, only — 
8 vertebrae, head of right humerus, a first rib, and several 
metatarsals. Lambdoid cranial deformation, moderately 
pronounced but not extreme: not asymmetric. 
KK 4 (Room 16, catalog number 830) — Two crania, one 
(lacking the mandible) a youthful adult female, under 20 

years of age (basilar suture not completely closed, upper 
3rd molars not erupted); the 
other child less than one year 
old (but not deceased immed
iately upon arrival — artificial 
cranial deformation clearly ob
servable; of lambdoid style), 
and much of post-cranial skel
eton of the infant, including a 
femur 85 mm. long. 

The subadult cranium—un
doubtedly female by all indi
cations and appearances — 
likewise manifests lambdoid 
cranial deformation, moderat
ely pronounced, asymmetric to 
the left. There is a single quite 
large formian bone at labda; 
the lambdoid suture is fairly 
complex, the sagittal and cor
onal sutures not at all. The 
area of the suborbital fossa just 
below the foramen is not ex
cavated. 

Nasal overgrowth is definitely present. The glabellar area 
is rather well developed for a Pueblo female. Otherwise 
unremarkable, the specimen is quite typical San Juan Ana-
sazi of Southwest Plateau type (no brow-ridges, no nasion 
depression, squarish-rhomboid and somewhat sloping or
bits, only moderately projecting malars, high-arched nasa-
lia, moderate nasal spine, marked alveolar prognathism, 
shovel-shaped incisors, small mandible with fairly promi
nent chin). 

KK 5 (Catalog number C832; Room 16) - C h i l d be
tween 1 and 2 years old (femur 104 mm. long, only in
cisors erupted, with pronounced lambdoid cranial defor
mation, no (or very slight) asymmetry. 

KK 6 (Catalog numbers C986, 6/420; Room 11) -Var i 
ous post-cranial bones of a young female, subadult, right 
around 17 or 18 years old (very possibly to be associated 
with cranium KK 4, quite similar in general). Left scap
ula, clavicles, manubrium, 13 to 15 ribs, 14 vertebrae, 
sacrum and right innominate; right forearm and proximal 
epiphysis of humerus (the head 43 mm. in diameter, ex
ceptionally large for a female, especially a young and 
generally quite small-boned female) , four tarsals of right 
side and two left metatarsals. No pathology or anomalies 
observed. 

TABLE XIII — Cranial Measurements, KK 4 (y. adult female) 

Max. length from glabella 
Max. breadth of braincase 
Basion-bregma height 
Minimal frontal diameter 
Max. bizygomatic width 
Upper fact ht., nas.-prosth. 
Basion-nasion distance 
Basion-prosthion 
External palatal breadth 
Nasal height 
Nasal breadth 
Orbital heights 
Dacryal breadths 
Interorbital width 
Nasal index 
Orbital index 
Gnathic index 

K K 4 

163 
146 
137 
94 

135 
67 
94 
94 
67 
49 
24 
34 
37 
23 
49.0 
91.9 

100.0 

Chaco Canyon 
Site Bc-59 

(mean of 2-4 
deformed females) 

•— 
— 
93.8 

136.0 
68.8 
— 
— 
—• 
50 
25.25 
34.66 
39.2 
— 
49.9 
88.6 
— 

Allantown 
(9-11 deformed 

females) 

161 
142 
134 

89 
128 
69 
94 
92 
63 
48 
24 
33 
36 
— 
50.3 
90.3 
98.0 

Pecos 
(total series A 

deformed females) 

159.6 
141.4 
135.2 
92.4 

129.9 
69.0 
97.3 
95.1 
62.7 
48.2 
25.3 
34.4 
38.3 
— 
52.6 
89.9 
97.9 
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VIII. Discussion 

Contemporaneity and Classification 
Hawley first introduced the concept that many of the 

small villages on the south side of the canyon, typified by 
Bc-50, were contemporaneous at least in par t with late 
developments in the 16 large classic towns like Pueblo 
Bonito, Chetro Ketl, and Penasco Blanco (1937: 116). 
Kluckhohn expanded this theory in 1939 to include Bc-51, 
emphasized the contemporaneity of and the cultural dif
ferences between the two groups, and went to the extent 
of speculating that the populat ions of the small village did 
not speak the same language used in the contemporaneous 
large towns. 

In 1945 Gladwin, in reviewing Chaco developments, 
admit ted the contemporaneity of groups on either side of 
the canyon through his Hosta Butte Phase bu t denied con
temporaneity beyond this (about A.D. 1088), believing 
that a time difference separated the final stages of the two 
groups (1945: 123) . Gladwin's reasoning for the post-1080 
period was based on a misinterpretat ion of the tree-ring 
data from the large towns, and this misinterpretat ion is 
examined in detail under Pueblo Bonito and Chetro Ketl 
by Bryant Bannister in Part II herein. 

Hawley had based her concept of contemporaneity on 
ceramic assemblages and a min imum of tree-ring dates. 
T h e subsequent excavation of Bc-51 yielded two addit ional 
dates for this group, a cutting date at A.D. 1043 and 
10774-, a non-cutting date with an estimated 1 to 10 miss
ing rings (Kluckhohn and Reiter 1939: 43) . Still later but 
unpubl ished excavations by the University of New Mexico 
in the small villages of Bc-53, Bc-57, Bc-58 and Bc-59 have 
demonstrated that at least Bc-59, like Bc-50 and Bc-51, 
showed a long development in place from Pueblo I times, 
and that among the later stages of these sites there was 
synchronous use of such late pottery types as Chaco Black-
on-white and McElmo Black-on-white between them and 
the large towns. 

T h e earliest tree-ring date from the small villages across 
from Pueblo Bonito is A.D. 9224- (presumed addit ional 
10 to 20 rings) from Bc-50, and the latest is A.D. 1110, a 
cut t ing date from a repair beam in Bc-59. T h e earliest 
date from Pueblo Bonito is A.D. 8284- and the latest date 
is A.D. 1126 (1130). Considering the ceramic assemblages 
and the range of dates, it appears that Hawley's original 
concept remains valid and attains increasing meri t as 
excavations and resultant studies continue. 

When it came to assigning the sites of Bc-50 and Bc-51 
a place in the Pecos classification, Kluckhohn (1939) was 
vexed because he thought that on the basis of pottery and 

houses, the Pecos classification compelled him to assign 
these sites to a Pueblo II cultural level, while Pueblo 
Bonito across the canyon was surely Pueblo I I I in the same 
classification. H e was further nett led because the various 
divisions of the Pecos classification had come to have time 
connotations, and this put him in the position of assign
ing contemporaneous populat ions to two different cultural 
levels whose calendric dates were mutual ly exclusive. Be
cause of his failure to come to terms with the Pecos classi
fication, he believed it to be outmoded and standing in 
the way of more easily manipula ted systems of "phases" or 
"foci." 

For ill or good the Pecos classification has remained a 
viable framework, sometimes used as a reference for such 
local chronologies as O'Bryan's for Mesa Verde (1950: 
103) , or has served as the warp of a fabric into which local 
chronologies are woven, i.e., Dittert 's Navajo Reservoir 
system wherein his Phase and Period chronology is inti
mately related to the Pecos classification, " . . . a Basket 
Maker II occupation which has been termed the Los Pinos 
Phase" (1961: 6 ) , or in describing his Pueblo Period said 
to consist of the Rosa, Piedra, and Los Pinos Phases, " . . . a 
cont inuum from the end of Basket Maker I I I to Pueblo I I . " 
In other words he has divided Pueblo I into three local 
phases. Still later students have appeared to accept the 
Pecos system as valid for area-wide studies, as witness Bull-
ard's examination of pithouse architecture wherein the 
only modification was a separation of Pueblo I into eastern 
and western divisions (Bullard, 1962), and Reed's 1963 
revision of the basic criteria for Pueblo I (Reed, 1963) . 

Perhaps some of the difficulties a t tending the placement 
of Bc-50 and Bc-51 could have been avoided had a closer 
scrutiny been given the primary criteria used — pottery 
and houses, and had there been less insistence that the 
tree-ring date of A.D. 922-j- had come from the upper 
levels of Bc-50 with no more than 20 years lost from the 
outside. 

Gladwin (1945: 78-94) has thoroughly reviewed this 
problem. He has pointed out that McElmo Black-on-white, 
". . . the most omnipresent ware at Bc-51 . . ." (Kluckhohn 
and Reiter, 1939) which had a great deal to do with the 
Pueblo I I assignment, was really not a Pueblo II pottery 
at all (Hawley 1936: 31), but was a criterion for the be
ginning of Pueblo I I I . Also, the occurrence in both Bc-50 
and Bc-51 of the classic Chaco Black-on-white, considered 
by Hawley (ibid.: 43) to be Pueblo I I I , was disregarded in 
the cultural assignment of the sites. Gladwin further dem
onstrated that in regard to houses, the two sites in question 
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more nearly fitted Roberts ' criteria for Pueblo III than for 
Pueblo II (Roberts 1935: 11), and that the definition of 
the former also included, "one clan houses in the vicinity 
of the large centers." 

T o Gladwin's conclusion that at least the upper level of 
Bc-50 and Bc-51 were Pueblo I I I , we d o have only two 
addenda. T h e first of these is that the pottery complex in 
these sites, which Gladwin used to lift their level to Pueblo 
III , also indicates that the sites existed as long as did the 
large towns across the Canyon, and that the late tree-ring 
date reinforces this conclusion. T h e second point is that 
from our observation of later University of New Mexico 
excavations in this same area, at least Bc-50, Bc-51, and 
Bc-59 were long-lived sites with essentially continuous de
velopment from the time of the pithouse dwellers to the 
time of abandonment , and the last inhabitants were lineal 
and cultural descendants of the g roup that constructed the 
first pithouses below the presently exposed upper struc
tures. 

With this digression into the application of the Pecos 
classification and our agreement that the upper and later 
levels of several of the villages should be considered as 
Pueblo III , we should perhaps delimit the period. T h e 
cultural changes or developments which inaugurated 
Pueblo III in the Chaco were several. In the large so-called 
classic towns it seems to have been the development of 
cored and banded styles of masonry that appeared about 
A.D. 1030 (Hawley 1937: 88-89) or shortly thereafter with 
a cluster of major building dates at Chetro Ketl at A.D. 
1030 to 1040 (Bannister, Part I I ) . At the village sites like 
Bc-51 Pueblo I I I would have been inaugurated with an 
increase in size to 15 or more rooms and the inclusion of 
the kivas within the houseblock. T h e cutting date of A.D. 
1043 and the date of 10774- indicate that enlargement of 
Bc-51 was in progress by the 1040's and continued some 
time thereafter. For the Chaco in general the development 
of Chaco Black-on-white and the introduct ion of McElmo 
Black-on-white would also mark the inception of Pueblo 
III . These developments began about A.D. 1050. 

This is a period of some 20 years from about A.D. 1030 
to 1050 when Pueblo III was getting underway in the 
Chaco, and following which there was a period of almost 
continuous bui lding activity with the last major cluster 
of bui lding dates at Kin Kletso at A.D. 1124. 

The Contemporaneous Community 

For most of its 118-year life, beg inn ing abou t A.D. 1059, 
the people of Kin Kletso were a part of one of the most 
densely populated areas in the prehistoric Southwest. T h e 
larger port ion of this populat ion was confined to the 20-
mile length of the canyon, with smaller numbers on the 
parallel Escavada 2 to 6 miles to the north, and outpost 
groups as far as 30 miles to the south at Kin Ya-a. Wi th in 
the canyon or overlooking it were 12 other large multi-
storied towns distinguished by compact plan and a variety 
of cored masonry styles: Penasco Blanco, Casa Chiqui ta , 
Tsin Kletzin, Pueblo del Arroyo, New Alto, Old Alto, 
Pueblo Bonito, Chetro Ketl, Hungo Pavi, Una Vida, 
Wijiji, Pueblo Pintado, and possibly the buried Head

quarters Site. Outside the canyon to tne south were three 
others: Kin Klizhin, Kin Bineola (one of the largest and 
longest-lived of the large towns) , and Kin Ya-a. In the 
central canyon, as inter-pueblo ceremonial centers, were 
the isolated great kivas of Casa Rinconada and Kin Nahas-
bas and the tri-walled structure at Pueblo del Arroyo. 

Also in the canyon and further represented near the out
lying centers of Kin Bineola, Kin Ya-a, and Pueblo Pin
tado were small villages typified by Bc-50 and Bc-51. In 
the canyon they were generally concentrated on the south 
side and largely clustered across from Pueblo Bonito and 
Pueblo del Arroyo. T h e archeological survey begun by 
Pierson in 1947 locates some 120 of these sites in the lower 
four miles of canyon. Of these, 15 have been excavated. 
One was published by the School of American Research 
(Dutton 1938) ; 11 were dug and 2 were published by the 

University of New Mexico. T h r e e were salvage projects of 
the National Park Service, and of these, two are available 
in manuscript and one is in preparat ion. 

We are familiar with these excavated sites and in some 
cases have student notes, pottery descriptions or sherd col
lections from them. Many are short-lived; a few, like Bc-51 
and Bc-59 in particular, are deep sites with a long range 
of development in place. None are early sites of short 
occupation. In each of the unpubl ished sites there is some 
representation of Chaco Black-on-white a n d / o r McElmo 
Black-on-white pottery, and a majority of them were at 
least in part contemporary with Kin Kletso and the major 
occupation of the canyon. 

Pierson made his original survey in the central part of 
the canyon in conjunction with populat ion studies based 
on the number of rooms occupied at any one time. He 
arrived at a maximum populat ion of 4,400 persons for the 
period A.D. 950 to 1075 with a decrease to 3,389 persons 
for the period A.D. 1075 to 1130. 

Wi th the probable size of this populat ion in mind we 
come to the question suggested by Hawley and proposed 
by Kluckhohn: Was this populat ion of some 4,000 people 
dur ing Pueblo III times all one homogeneous group with 
identical cultural habits stemming from a single tradition, 
or were there diverse elements with varying traditions 
represented? 

Kluckhohn based his distinctions between what he con
sidered two groups of possibly different linguistic affilia
tions, on size and location of sites, and the comparative 
richness of artifact inventory. We suggest on the basis of 
differing architectural traditions, some variation in cere
monial pat tern and on possibly different adaptations to 
the environment, that the large Chaco populat ion in 
Pueblo I I I times may represent three different phases of 
Anasazi development and tradition. T o test this concept 
we propose to confine Gladwin's Hosta Butte Phase to the 
small contemporaneous village sites and to extend it be
yond A.D. 1088, to accept his Bonito Phase in general, and 
to show that the McElmo Phase was a late introduct ion to 
the Chaco. 

The Bonito Phase 
Sites: Penasco Blanco, Pueblo del Arroyo, Pueblo Bonito, 
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Chetro Ketl, Hungo Pavi, Una Vida, Wijiji, Pueblo Pin
tado, Old Alto, Kin Bineola, Kin Klizhin, Kin Ya-a and 
possibly the Headquarters Site. With these belong the 
isolated great kivas of Casa Rinconada and Kin Nahas-
bas. 

Date: A.D. 1030 to 1130-f-, or from the development of 
cored walls with decorative veneers to the end of the 
major occupation. 

Architecture: Preconceived plan, multistoried structures, 
D, E, or oval ground plan always with an open plaza or 
courtyard area enclosed by rooms. 

Masonry: Heavy, cored, with banded and decorative ve
neers, often characterized by the use of thin tabular 
sandstone. 

Development: Sites such as Pueblo Bonito, Una Vida, 
Penasco Blanco, Kin Bineola, and possibly Chetro Ketl, 
show long development from at least Pueblo I in place. 
Nothing is known of possible early developments at 
Pueblo Pintado, Old Alto, Hungo Pavi, Kin Klizhin or 
Kin Ya-a. Pueblo del Arroyo is surely a late site, an off
shoot of one or more of the larger towns, and Wijiji is 
probably also in this category. 

Ceremonial: Kivas have low, wide benches, horizontal log 
pilasters, subfloor ventilator shafts and slab deflectors. 
Kiva roofs were usually cribbed, starting on the hori
zontal log pilasters, or kiva interiors above the bench 
were finished with variations of pole or slab wainscot
ing, and bark and grass padding. The great kiva was 
usually present, located in the plaza or courtyard or 
adjoining on the exterior (Penasco Blanco?). The ex
tensively excavated sites of Pueblo Bonito and Chetro 
Ketl show developmental stages of the great kiva and a 
small structure remodeled to a great kiva. 

Tower Kivas: These late and bizarre structures are present 
at Chetro Ketl, Kin Ya-a, and there was one at Kin 
Kletso, a site not considered as belonging to the Bonito 
Phase. 

Tri-Walled Structures: None. 
Richness of Artifact Inventory: Of course there is an over

whelming number of artifacts and items of subsistence 
that were common to the entire population (Kluckhohn 
has pointed out that many artifacts from Shabikeshchee 
Village, a Basket Maker site, are similar to those from 
Pueblo Bonito) , but among items suggesting a particu
larly rich inventory are the turquoise mosaics and tur
quoise necklace from Pueblo Bonito, the inlaid jet or 
gilsonite frog, the tall cylindrical vases, the carved and 
painted wood, primarily bird forms, from Chetro Ketl, 
possible local manufacture of incised, painted cloisonne 
on sandstone (Judd 1954: 230) , and an apparently ex
tensive trade in parrots, macaws, and copper bells. 

Extra-Pueblo: The detached great kivas of Rinconada and 
Kin Nahasbas are evidences of inter-pueblo activity. 
The wide rock stairways of possible ceremonial signifi
cance are most closely associated with Pueblo Bonito, 
Chetro Ketl, Hungo Pavi, and Old Alto. A ditch through 
the mesa rim, and terraces north of Pueblo Bonito and 

Chetro Ketl, seem most closely associated with either 
these sites or Old Alto. Judd refers to now buried ditches 
in front of Pueblo Bonito. Other large water conserva
tion and gathering ditches are most closely associated 
with Pueblo Pintado, Penasco Blanco, Kin Ya-a, and 
Kin Bineola, though it must be admitted that there are 
village sites in these localities. However, the size of the 
structures would seem to preclude construction by any 
except large and well directed groups. 

Hosta Butte Phase 
Sites: Bc-50, Bc-51, and Bc-59 are typical of a number of 

village sites contemporaneous with the large Pueblo III 
towns. 

Date: Sites or levels of sites constructed during the 1040's 
or later. 

Architecture: Random, irregular ground plans. The house-
blocks enclose kivas, but there are no open courtyards 
or plazas; structures are limited, in the light of present 
knowledge, to one and two stories. 

Development: At least three of the excavated sites show 
long development in place from Pueblo I times; others 
are one period sites. 

Masonry: Thin, not cored and having random faced sur
faces. Banded or other decorative veneers are absent. 

Ceremonial: Great kivas are absent. Other kivas are vari
able, usually with high, narrow benches sometimes with 
vertical masonry pilasters; pole or slab wainscoting and 
padding is absent. Ventilators are of the above-floor 
variety and deflectors are masonry blocks. 

Tower Kivas: None. 
Tri-Walled Structures: None. 
Richness of Artifact Inventory: Not present or at least not 

recovered from some 15 sites excavated to date are: 
Cylindrical jars, mosaics, quantities of turquoise, inlaid 
representations, cloisonne, copper bells, parrots or ma
caws. Several fragments of painted wood were recovered 
from Bc-50. 

It should be made clear that while this richness of 
artifact inventory is not present at Hosta Butte sites, the 
tools with which to produce it were available there, and 
that except for the items of trade, the materials were 
also available. 

Extra-Pueblo: There are no definite associations with wide 
stairways cut in the native rock, nor with such water 
conservation and development structures as dams, ter
races, or ditches. Considering the proximity of small 
village sites to the larger centers, it is entirely possible, if 
indeed not probable, that these Hosta Butte people par
ticipated in the construction of such structures and 
benefited from their operation. 

McElmo Phase 
Sites: Kin Kletso, Casa Chiquita, New Alto, Tsin Kletzin, 

and the houseblock adjoining the tri-walled structure. 
Date: Approximately 1050 to 11244-, the introduction of 

large scale manufacture of McElmo Black-on-white pot
tery by migrants from the San Juan. 
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Architecture: Compact, multistory plan, kivas enclosed in 
houseblocks. No great kivas enclosed in or attached to 
site. 

Development: Excavation of Kin Kletso shows a virgin, 
one period site with no development in place. Indica
tions are that this holds true for the other sites with no 
exposed masonry of earlier periods and no pottery from 
developmental periods present. 

Masonry: Cored, thin wall consists primarily of two layers 
of facing stones. Occasional "banded" areas are rare, 
typical is the facing of large blocks of soft stone, pecked 
and "dimpled," with chinking between stones. 

On the Mesa Verde the pecking or "dimpling" of 
stone masonry was not introduced until the Montezuma 
Phase, A.D. 1150-1300 (O'Bryan 1950: 110), and its earlier 
appearance in McElmo Phase sites in Chaco may have 
been an adoption from Bonito Phase masons. 

Ceremonial: The great kiva is absent; there was probable 
association with the ceremonial tri-walled structure adja
cent to Pueblo del Arroyo. The earliest small kivas in 
Kin Kletso were similar to those in the Bonito Phase 
with low benches, cribbing rising from the bench, and 
subfloor ventilator. This style was also present in the 
San Juan at this period (Morris 1939). Later kivas at 
Kin Kletso were the general San Juan style found in the 
Hosta Butte Phase sites, with high narrow benches, 
usually pilasters, frequent "keyhole" shape, and above-
floor ventilator openings. 

Tower Kivas: One present at Kin Kletso. 
Tri-Walled Structure: Possible association with the tri-

walled structure at Pueblo del Arroyo. 

Richness of Artifact Inventory: If Kin Kletso is typical, 
the McElmo Phase in Chaco was particularly poor in 
both total inventory and diversity. The macaw was pres
ent, but absent were cylindrical jars, copper bells, mo
saics, and abundant turquoise. A carved representation of 
a frog was recovered, but it was in wood and not jet as 
were the Pueblo Bonito frogs. 

Extra-Pueblo: Here again, as in considering the Hosta 
Butte Phase sites, we have an occupation in fairly close 
proximity to water collecting systems such as the ditches 
in front of Pueblo Bonito and the extensive ditch sys
tem below Penasco Blanco, and there is no way to defi
nitely disassociate McElmo Phase sites from them except 
to note that these systems are also prevalent at such out
lying Bonito Phase sites as Kin Bineola, Kin Ya-a, and 
Pueblo Pintado, that are far removed from McElmo 
Phase sites. 

Comment 

Our distinction between phases was based on nine fac
tors or criteria. That such diversity among Southwestern 
Indian groups living in the same area is plausible and not 
foreign to the Pueblo way of life is now amply attested in 
the literature, see particularly Kluckhohn 1939: 159, 
Haury 1958, and the excellent summary in Jett 1964: 295-

296. A notable example was the movement of some 
Pueblos to the Gobernador area, following the Pueblo 
Rebellion and Reconquest, where they mingled with and 
learned to become Navajo. 

Two of our phases are the end products of long devel
oping traditions in place. We see the Bonito Phase as a 
final local development from basic San Juan traditions, 
having the great kiva from the time of Shabikeshchee Vil
lage, passing through a period of large crescentic structures 
begun in the late 800's and 900's, developing a distinctive 
kiva style, and finally becoming the large nuclear towns of 
the Bonito Phase. 

The progenitors of the Hosta Butte Phase, possibly 
associated with Little Colorado traditions, were also pres
ent from at least Pueblo I times. Their habitations re
mained as small units, often occupying the same site in 
successive levels from Pueblo I through Pueblo III as evi
denced by the slab pithouses, turtleback structures, and 
early kivas beneath Bc-51 and Bc-59. Early kivas resembled 
those of Gladwin's Wingate Phase, later developing gener
alized and variable San Juan kiva characteristics. 

With these two groups developing side by side for a 
period of 200 or 250 years, or until the development of the 
large water conservation systems, the question could be 
asked: Were the Hosta Butte people able to successfully 
practice agriculture without the use of extensive water 
conservation systems while such systems were necessary to 
the larger populations of the Bonito Phase sites? If not, 
was there a symbiotic relationship between the two 
groups? Such a relationship would imply that direction of 
water control structures, terracing, and the building of 
dams was by the larger and more specialized group of the 
developing Bonito Phase. The construction of Casa Rin-
conada, a Bonito Phase structure in a group of Hosta 
Butte villages, implies something of this order and sug
gests that Hosta Butte villages were also dependent for 
ceremonial direction of a higher order. 

We view the McElmo Phase as site intrusions into the 
area. These are virgin sites with no local development in 
place. The practice of pecking or "dimpling" stone ma
sonry may have been an adoption of Bonito Phase tech
niques or this may have been a technique developed 
earlier in the San Juan area. The same statement may be 
made in regard to the Chaco style kivas at Kin Kletso since 
this style was known and Chaco influence was strong on 
the La Plata in the San Juan. 

These site intrusions into Chaco Canyon may have been 
the means of introducing McElmo Black-on-white pottery 
into the area in the 1050's and 1060's. If this is the case, 
then the local ceramic tradition persisted strongly with the 
continuation of Escavada, Gallup, and Chaco Black-on-
whites. 

In the field of architecture and town planning, the 
intrusion of these sites caused no break in activities among 
the larger towns and neither halted nor gave added impe
tus to local developments. Chetro Ketl shows a major 
building period with veneered masonry from A.D. 1038 to 
1054, followed by a period of major construction at Pueblo 
Bonito from 1055 to 1083. The central block of nearby 
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Pueblo del Arroyo was constructed between 1052 and 1090 
with the north and south wings added later. From present 
data it appears that the intrusive sites fell within the 
major building periods of the Bonito Phase and not to 
have affected this construction. 

For the intrusive McElmo Phase to have set off or ini
tiated the period of major construction employing ve
neered masonry in the Chaco, it would be necessary to 
show that McElmo Black-on-white pottery and the distinc
tive pecked or "dimpled" style of masonry developed some
where in the San Juan region, other than at Mesa Verde, 
in the period of about A.D. 1020 or 1030. This, while not 
demonstrable, remains a possibility. 

ABANDONMENT 

The forces that caused abandonment of the Chaco area 
acted with equal vigor upon the total population. The 
large classic towns, the small Hosta Butte villages, and the 
intrusive McElmo Phase towns were all seemingly aban
doned at about the same time. The last construction date 
for a small village, Bc-59, is 1110, for the McElmo Phase 
site of Kin Kletso, 1124, and for the classic Bonito Phase 
towns: Chetro Ketl at 1116 (1124 non-construction), Kin 
Bineola, 1124; Kin Ya-a, 1106; Pueblo Bonito, 1126 (1130?, 
see Part II); Pueblo del Arroyo, 1117; and Tzin Kletzin, 
1111. 

How much longer did the population persist? Bradley 
estimates on the basis of pottery alone, that later parts of 
Bc-236, a small open site on the canyon floor, saw an 
initial occupation about A.D. 1150. These portions of the 
site produced McElmo Black-on-white, an early Mesa 
Verde Black-on-white, St. Johns Polychrome, Citadel Poly
chrome, and Flagstaff Black-on-white (Ms.: 1959). St. Johns 
Polychrome is notably absent from other Chaco sites and 
Mesa Verde Black-on-white is present only in such sites 
as Pueblo Bonito, Una Vida, and the Headquarters Site 
that saw a brief Mesa Verde reoccupation at the end of 
the 13 th century. 

On the basis then of Bradley's occupation date of A.D. 
1150 for Bc-236 and burning of firewood in Kin Kletso at 
A.D. 1178-)-, there were still some groups active in the 
canyon until the last quarter of the 12th century. With 
this in mind then — that a small population could have 
remained for perhaps three-quarters of a century after the 
last timbers were cut for major construction — we sum
marize conditions in the Chaco. 

Forests and Timbers 

The Chaco was an area of marginal pine forest inter
spersed with stands of pinyon and juniper; it was on the 
edge of the gradual, upward recession of Southwestern 
pine forests that has been in progress from fairly remote 
times (Reed 1944: 69). Coupled with this natural, gradual 
recession, the forest border was further reduced by the 
profligate cutting of young trees for construction, most 
active over a hundred-year period beginning in the early 
11th century. Trees 8 to 13 inches in diameter were cut 
for major room supports; small trees 3 to 5 inches in diam

eter were cut for secondary roof members, and still smaller 
growth was taken for lintels for doorways and vent open
ings. Kiva corners, in Chetro Ketl particularly, were some
times interlaced with small poles of 3- to 5-inch diameter. 
In addition to these exposed timbers there was extensive 
use of poles 4 to 10 inches in diameter and up to 19 feet 
in length embedded horizontally in the walls, much as 
reinforcing is used in modern concrete work. These poles 
are now generally obscured in the larger sites where pro
tective capping and other stabilization measures have been 
taken, but there are several exposed in the north wall of 
Pueblo Bonito, and they were numerous in Chetro Ketl. 

Generalizations from small samples are dangerous. How
ever, as a point of departure, a section of 17 rooms that 
collapsed in Chetro Ketl in 1947 yielded 259 beams, poles, 
and lintels. Tree-ring studies indicate that these represent 
259 individual trees. On an average, then, it required 
about 15 trees to construct one room in Chetro Ketl. 

The ground floor of Chetro Ketl contained about 200 
rooms. This first story, then, would have required some 
3,000 trees for its construction. At a reduction of 50 per
cent for each of two additional stories the number of trees 
used in Chetro Ketl is over 5,000. A conservative estimate 
of the number of trees cut for construction throughout the 
11th century would be perhaps 75,000 to 100,000. More 
important than sheer numbers we believe is the fact that 
large mature trees over 12 to 13 inches in diameter were 
not harvested but that the timber supply came from young 
growth whose removal might have accelerated recession of 
the forest border and increased the runoff from seasonal 
rains. 

Farming 
The extent of floodwater farming and water conservation 

systems was discussed previously. Here we point out that 
intensive farming, numerous ditches, and the extension of 
small habitations, with their usual barren environs, out in 
the canyon floor, must have eliminated most, if not all, of 
the perennial cover there, leaving it particularly susceptible 
to erosion. 

Drought and Arroyo Cutting 
Both Reed (1944) and Bryan (1954) have discussed 

drought and arroyo cutting as affecting major parts of the 
San Juan in both modern and prehistoric times, and Jett 
(1964) has summarized the probable causes of Pueblo 

migrations. These authors are in general agreement that 
drought was probably not the major cause of abandonment 
of the San Juan. 

The interval A.D. 1090 to 1101 was the last dry period 
recorded in Chaco tree-rings. It was not a particularly criti
cal period; it was not preceded by a progressively drier 
buildup, neither was it as dry as some previous periods, and 
in comparison with the extreme drought taking place in 
the Lupton area between A.D. 1081 and 1107, the climate 
was relatively favorable (Bryant Bannister, personal com
munication) . Since this dry interval was followed by a 
major building cluster at A.D. 1124, it is evident that up until 
A.D. 1124 drought had not greatly affected the later Chaco 
populations. 
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However, it is also evident that we have no local tree-
ring records for the Chaco in post- A.D. 1124 times. It is 
entirely possible that a localized drought occurred of such 
intensity as to cause crop failures, to have triggered arroyo 
cutting, and to have reduced the population. It is true that 
the general Southwestern tree-ring record does not record a 
severe drought for this period. On the other hand, we are 
lacking precise local chronologies for many areas and we 
feel that when the present program at the Laboratory of 
Tree-Ring Research of building such chronologies is com
pleted, the effects of local drought may assume larger 
proportions. 

Whether arroyo cutting alone or arroyo entrenchment 
triggered and intensified by drought was the cause of 
abandonment, the Chaco did not immediately become a 
completely uninhabitable waste. The physical evidence of 
extensive water collecting systems and the subsequent his
tory of small, and probably sporadic, occupation until the 
14th century indicates that even with entrenchment of the 
streambed, a reduced population could have continued to 
occupy the canyon. 

As entrenchment of the arroyo proceeded upstream from 
the west, agricultural land on the canyon floor, in use by 
successive groups up to and including entire pueblos, was 
removed from production. If this process was not partic
ularly rapid, it may have resulted in inter-pueblo redistri
bution of land. However, there remained several favorable 
areas for the continuation of agriculture; these were areas 
not dependent for irrigation on the overflow of the stream-
bed running the length of the canyon. One of these areas 
was the several systems for collection and distributing 
local runoff that had long served to irrigate portions of 
the canyon floor above the normal, central overflow. They 
included: the extensive system near Penasco Blanco that 
may have drawn some water from the tributary Escavada 
Wash, the series of ditches 4 feet to 10 feet wide in front 
of Pueblo Bonito that carried water from the reentrant 
behind Chetro Ketl, the trench and terraced areas behind 
Chetro Ketl and Pueblo Bonito, the dam above Werito's 
Rincon, the ditches recorded by Holsinger near Una Vida 
and Kin Klizhin, the ditch 10 feet to 14 feet wide and some 
2 miles long at Kin Bineola, and the ditch and possible dam 
at Kin Ya-a. With mild droughts these systems would have 
continued to function even though on a reduced basis. Only 
under the most severe of drought conditions would they 
have become wholly inoperative. 

Other remaining areas favorable for agriculture were 
those in or at the outflow fans of tributary canyons, where 
local runoff had been sufficient without the use of per
manent water collecting or diversion structures. Within 
the canyon such areas were: the south gap opposite Pueblo 
del Arroyo, the Vicente Wash at Fajada, Werito's Rincon, 
and Gallo and Mockingbird Canyons. These were the 
areas successfully farmed by the Navajo using the most 
primitive diversion methods from the time of the middle 
and late 1800"s. 

While entrenchment of the Chaco wash for the entire 
length of the canyon would certainly have removed at least 

50 percent of the arable land from cultivation, this need 
not have forced migration of the entire population, nor 
have reduced it to ineffective numbers, unless this epicycle 
of erosion was accompanied by an intense and localized 
drought, whose extent was not recorded in tree-ring growth 
in other areas of the Southwest. 

Other Causes 

Various other causes have been advanced for abandon
ment of the San Juan area in general and Chaco Canyon 
in particular. Among these, Judd (1954: 60) has sug
gested, as the results of soil tests, that an accumulation 
of black alkali in these soils made them impermeable to 
irrigation water, which would have reduced agriculture 
as surely as lowering of the water table. Jett (1964) pro
vides an up-to-date summary of a number of possible 
causes for Pueblo Indian migrations. The only one to con
cern us here is his conclusion that nomadic raiders, pre
sumably early Athapascans, were largely responsible for 
the abandonment of the Chaco and the general San Juan 
area. Such a cause seems highly unlikely. Circumstantial 
evidence in the way of defensive sites in locations of diffi
cult access did not appear in the Chaco area until much 
later. 

Movement 

At least a large part of the population who abandoned 
the Chaco followed the retreating forest border and the 
retreating arable land upstream beyond the headwaters of 
the presently entrenched arroyo. There has been no survey 
conducted in the 11-mile area between Wijiji and Pueblo 
Pintado, and it may be that sites there represent the move
ment of small groups who were following the downstream 
limits of irrigable land. If so, these sites were of short 
duration. The groups who were moving upstream ulti
mately reestablished themselves 25 to 35 miles east of Pueblo 
Bonito, above the present limits of arroyo entrenchment, 
on the north slopes of the Chacra Mesa and beyond Pueblo 
Pintado. 

Bradley's site of Bc-236 is the last known construction 
by the original Chaco population. It demonstrates the 
almost complete change from Chaco Black-on-white to the 
carbon paint McElmo and Mesa Verde style of decoration. 
It also illustrates a Chaco style kiva with a low bench 
holding low bench pilasters, which were later remodeled 
to tall, roof-height Mesa Verde masonry pilasters. 

In the area on the Chacra Mesa, to which we believe a 
part of the Chaco population moved, are numerous small 
sites, none of them excavated, but whose pottery is pri
marily the Chaco variety of McElmo Black-on-white. The 
sites are scattered and are near small park-like openings 
in the pinyon/juniper cover that would have furnished 
farm plots. These sites show no development in place and 
no earlier pottery types. They are virgin sites in a new loca
tion. Likewise they do not show a long occupation; well 
developed Mesa Verde Black-on-white is rare or absent as 
are St. Johns, Houck, and Querino Polychromes. The size 
of the sites, from 10 to 20 rooms, indicates both the extent 
of adjacent arable land and the size of the migrating groups. 
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SUBSEQUENT HISTORY — CHACO CANYON 
Chaco Canyon was largely abandoned by the third to 

fourth quarters of the 12th century and remained largely 
uninhabited until sometime in the next century, when 
some standing sites were reoccupied, and some new, small 
house units were constructed, by people from the general 
San Juan region who were making classic Mesa Verde 
Black-on-white pottery. During this time and later, the 
central arroyo was still deeply entrenched and agriculture 
limited to relatively small areas dependent upon local 
runoff from tributary side canyons and drainage entering 
the canyon from the south. We review here what is pres
ently known about the final occupation or occupations of 
the Chaco. 

I. A.D. 1124. Final building dates from Kin Kletso 
and final cluster of prehistoric dates in the Chaco. 
They are cutting dates from tree-ring specimens. 

I I . A.D. 1150 — "early 1200's." The construction and 
occupation, or reoccupation, of site Bc-236. The 
dates are from Bradley, based on the presence of 
developed Mesa Verde Black-on-white pottery ac
companied by St. Johns Polychrome. 

III. A.D. 1178 + . The last occupational date from Kin 
Kletso; it is a non-cutting date from charcoal. 

IV. A.D. 1250-1275. Reoccupation of some classic Chaco 
sites and the construction of some small, new units, 
such as the Headquarters Site, by makers of classic 
Mesa Verde Black-on-white. The accompanying 
trade types were Houck and Querino Polychromes. 

It should be noted that the occurrence of polychrome 
or early glaze paint trade wares is extremely limited and 
that where they occur, one type or small group seems to be 
limited to a single site. The 1178+ date at Kin Kletso 
was not accompanied by any glaze paint or polychrome 
trade pieces, not by any pottery type later than McElmo 
Black-on-white. Bradley's site Bc-236 is the only site from 
which St. Johns Polychrome has been reported. The Head
quarters Site is the only one from which we have Houck 
and Querino Polychrome. It will be seen that somewhat 
later groupings do not repeat these types. 

V. A.D. 1275-1300. A scattered occupation on mesa 
top locations south of the canyon, and a fairly 
extensive occupation in defensive locations on the 
Chacra Mesa to the east. Characteristics of these 
sites are defensive walls across low necks of land, 
walls guarding trails, and walls denying access to 
slopes and crevasses. The pottery is late Mesa 
Verde/Galisteo Black-on-white, Heshota-uthla 
Glaze Polychrome and late variants of St. Johns 
Polychrome, such as North Plains and Klagetoh. 

VI. A.D. 1300-1350? A small occupation in the Chaco 
proper. The pottery is Mesa Verde/Galisteo Black-
on-white, a Zuni glaze-on-white probably Wallace 
Polychrome, Klagetoh Black-on-orange, Heshota-
uthla? with decoration in carbon paint, Klagetoh 

Black-on-white, Homolovi? Black-on-red, Kwai-
tuki? Polychrome, Kintiel/Klagetoh Black-on-
orange. 

Note that the trade wares of presumably slightly earlier 
sites, the St. Johns of Bc-236, the Houck and Querino of 
the Headquarters Site, and the North Plains of the Chacra 
Mesa, do not appear in the context. This lack of con
tinuity is one basis for our belief that, except for the ex
tensive population on the Chacra Mesa, these sites repre
sent either the continual movement of small groups of 
people or succeeding site intrusions of small groups with 
varying trade relationships. 

VII. A.D. 1350-1598. An anomalous group of seven non-
cutting tree-ring dates covering 248 years of a single 
site on the Chacra Mesa (see the discussion of site 
CM 35 in Part II herein.) Thus ended some 700 
years of Anasazi occupation of the Chaco area. 

The Chaco-San Juan and the Rio Grande 

Among the representatives from Kin Kletso and other 
groups who moved upstream beyond the limits of arroyo 
entrenchment and to the Chacra Mesa in the middle to 
later half of the 12th century, some may have shortly there
after continued on to the Rio Grande drainage to the east 
as forerunners of the general movement from the San Juan 
to the Rio Grande. In general there was, however, a time 
lag between the abandonment of the Chaco and the later 
increase in population in the Rio Grande. The most logi
cal assumption is that the intervening period was spent 
in the widely dispersed settlements between these two areas 
— on the Chacra Mesa and in the drainage of the Rio 
Puerco. 

The Chacra Mesa contains, as noted, numerous sites of 
this period, and it and the Rio Puerco also hold somewhat 
later sites occupied by the makers of Mesa Verde Black-
on-white pottery; in the majority of cases these later sites 
are fortified and are in highly defensive locations. It was 
in this area that surviving groups from the Chaco were 
met by peoples from the San Juan, and from which some 
pushed on to the Rio Grande. This is an extensive region 
that has been largely overlooked in the postulated move
ment of peoples into the Rio Grande, but it was occupied 
from the Chacra Mesa across to the Rio Puerco, down the 
Puerco and scattered as far south as the Rio Colorado 
below Laguna and to the Magdalena area. 

Traits 

At their last appearance in Chaco Canyon, the popula
tion there was the possessor of such characteristic traits as: 

1. A distinctive circular kiva with bench, pilasters, and 
subfloor ventilators, and the integration of such kivas in 
houseblocks. 

2. Thick-walled masonry construction of shaped blocks. 

3. Large circular great kivas with antechambers and 
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highly developed floor features including multiple benches, 
paired above-floor vaults, and raised fireboxes. 

4. Large circular tri-walled structures of possible inter-
pueblo use. 

5. Tower kivas both as large three-story structures at 
Kin Klizhin and Kin Ya-a, and smaller structures incor
porated in Chetro Ketl and Kin Kletso. 

6. A distinctive black-on-white pottery with hatched de
sign which was being supplanted by the Chaco variety of 
McElmo Black-on-white in carbon paint in wide-line de
sign. 

7. Highly developed water collecting and distribution 
systems, for floodwater farming, of interpueblo character 
that reflect a competent degree of interpueblo social con
trol. 

8. A developing interpueblo ceremonial pattern or a 
town and satellite-village ceremonial pattern as evidenced 
by Casa Rinconada, a Bonito Phase great kiva in the Hosta 
Butte village group of Bc-50, 51, 53, 57, 58, 59, and Kin 
Nahasbas, an isolated great kiva between Una Vida and 
Hungo Pavi. 

Of these distinctive traits, the use of shaped-block ma
sonry, the tri-walled structure, and the inclusion of the 
kiva in the houseblock were taken east to the Chacra Mesa 
area. The Chaco style kiva is in doubt but was probably 
present. 

The Rio Grande drainage, the putative destination of 
migrant Chaco and Mesa Verde groups, was distinguished 
by a marked increase in population during the latter part 
of the Coalition Period of Wendorf and Reed, about 1300. 
Accompanying this increase, or at about the same time, 
were such developments as the adoption, particularly in 
the Galisteo area of the Rio Grande drainage, of a style 
of black-on-white pottery decoration closely resembling 
that of Mesa Verde, the replacement of coursed adobe by 
masonry construction in some areas, and the adoption of 
surface kivas incorporated in the houseblock. This latter 
appears to have been of short duration. 

Among these traits, the adoption of the Mesa Verde style 
of decoration may have been due to site intrusions or may 
have been a part of a general widespread west to east 
movement of this general style. The use of stone masonry 
may also have been the result of site intrusions. But no
where in this area do we find the use of such specific traits 
as the circular kiva with benches, pilasters, and subfloor 
ventilators, great kivas with antechambers, benches, and 
specialized floor features, tri-walled structures, tower kivas, 
separate great kivas, or water control systems implying 
interpueblo use and control. 

None of this is meant to imply that the increase in popu
lation which is clearly observable in the Rio Grande drain
age, did not derive from the Chaco and San Juan areas. 
What is evident is that in this movement the most elabo
rate of the ceremonial aspects and the higher levels of 
social control were lost, and that emphasis was regained 
or redirected toward the subsistence efforts of small units 
of population. It shows on the one hand the losses experi

enced during the breakup and dispersion of well inte
grated communities and the stability or persistence of the 
local Rio Grande traditions in the face of intrusions. 

Cultural Values 
Any historical account springing from a single period 

covers a relatively short period in the entire culture his
tory of the northern Pueblos. Within such a restricted 
period it is difficult to account for the forces — intrusive, 
social, economic, ceremonial, or inherent in the culture 
group — that cause the almost complete loss of such dis
tinctive developments as characterized the Chaco flower
ing. It may be that this Chaco expression was not in the 
true line of Northern Pueblo development but was an 
aberrant offshoot of this line. 

If we accept the thesis that the progenitors of the North
ern Pueblo were people of the Desert Culture from about 
3,000 to 8,000 years ago, there is a rather direct "slant" or 
"form" of development running between them and the 
Rio Grande pueblos at the beginning of the historic 
period. The Desert Culture was characterized by a sparse 
population in small socio-political groups. Subsistence was 
based upon non-sedentary seed gathering, probably over a 
vertical range, extensive exploitation of the environment, 
and cooking methods featuring parching, flour, and mush 
(Jennings, editor, 1956) . If there was a developing ritual, 

it was probably directed toward the increase in plant foods. 
Some 4,000 or so years later, the Spanish found their 

descendents in the Rio Grande, who in the meantime had 
adopted pottery and agriculture, still making intensive 
use of the arid local environment, subsisting largely on 
cereal grains and legumes, consuming these as flour and 
mush, living in comparatively small independent groups 
in a notably unstratified society with rituals largely di
rected toward an increase in plant foods. 

This is not meant to deny any effects of external influ
ences to which they had been exposed. But it is meant to 
emphasize the strong integration of any new traits into 
already existing patterns. It is meant to emphasize that 
contact with Mesoamerican traits, outposts, or traders did 
not result in the abandonment of extensive architecture 
for secular use in favor of architecture devoted primarily 
to ceremonial centers; it is meant to point out that the 
kiva, a development from the pithouse occupied along the 
way, was still in use in 1540 and that it had not been super
seded by pyramids, ball courts, platform mounds, or any 
combination of these grouped into ceremonial centers. It 
is also meant to underline the fact that the Northern 
Pueblos were living in comparatively small independent 
groups with little or no interpueblo activity, that one 
group of Pueblos was not held in subjugation by another, 
and that there were no dominant Pueblo groups based 
upon military alliances. It is also pointed out that con
tacts in other directions had not resulted in a highly 
stratified society. 

In short, during its formative years from the Desert Cul
ture on, what was to become the Northern Pueblos had 
taken on a "slant" or "form," a sort of cultural personality, 
that persisted and was not appreciably altered by external 

114 



influences but integrated only those that were consistent 
with its ultimate direction. 

The developments in the Chaco in the 11th and the 
early part of the 12th centuries were not in the direct line 
of the Northern Pueblo continuum as it was exposed at 
the beginning of the historic period. The continuation of 
the direction taken by the Chaco group would have car
ried it even farther out of the stream of development that 
culminated in the Rio Grande. The distinctive traits that 
we have so often emphasized — great kivas 50 to 60 feet 
in diameter, great kivas serving more than one community, 
tri-walled structures, tower kivas up to three stories in 
height, interpueblo water collecting systems — all imply a 

growing measure of specialization, social control, and 
interpueblo control. The elaboration of these institutions 
with ever-increasing control, specialization, and centralized 
authority was simply not compatible with the "slant" or 
"form" that directed the destiny of the Desert Culture-
Basket Maker-Rio Grande continuum. The cultural genes 
that survived in this continuum were those concerned with 
strong conservatism, with lack of social control, with rejec
tion of centralized authority, and with a ritual controlled 
by small participating groups. In this light then, the high
est developments in the Chaco were cultural experiments 
or deviations that failed as they strayed from the main 
course of Northern Pueblo history. 

Appendix 
(Reference to Page 54) 

An archeomagnetic date of A.D. 1175± 24 years has 
been secured by R. L. Dubois, Earth Sciences Laboratory, 
University of Oklahoma from fired clay samples collected 
in the summer of 1976 by T. C. Windes. The source was 
the lower of two superimposed firepits in Kiva D, the 
'painted kiva', located on the eastern border of the site (T. 
C. Windes, personal communication). 

This dating of the earlier of two firepits and its as
sociated floor level in the structure serves to confirm the 
kiva's late construction and use. Moreover, it parallels the 
1171 and 1178 charcoal dates from the firepit in Room 24 
and thus strengthens the case for a 118 year minimum 
occupation span for the site as well as providing dating 
evidence for the third and last construction period post
ulated by Vivian and Mathews. 

Of Bannister's alternative interpretations for the two 
tree-ring dates in the 1170's (see Pt. 2, p. 171, this vol
ume), the first now seems the more likely because 
the new 1175 date represents the First or, at any rate, an 
early use of the kiva firepit. In this respect it can be con
sidered a near-construction date —hence more apt to be 
associated with the kiva's use by the builders or perma
nent residents mentioned by Bannister. 
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Preface 

When the National Geographic Society started excava
tion in the Chaco Canyon in 1921, one of the chief matters 
of speculation was the age of Pueblo Bonito, largest 
of tbe Chaco ruins. To answer this question, A. E. Doug
lass, then Director of the Steward Observatory at the 
University of Arizona, was asked to apply his newly formu
lated technique of tree-ring analysis to the ancient timbers 
of Pueblo Bonito. Douglass consented to try, although 
aware that it was first necessary to build up an extensive 
collection of archeological tree-ring specimens and to estab
lish a tree-ring chronology which would extend from 
modern times back to the period when Pueblo Bonito 
was constructed. To carry out such a program, the National 
Geographic Society sponsored three wood collection expe
ditions, their purpose to gather tree-ring samples from 
archeological sites throughout the Southwest. Finally, on 
June 22, 1929, Douglass succeeded in dating the Pueblo 
Bonito specimens, and in the process was able to state the 
age of beams from over 40 other major ruins as well. 
The story of this impressive piece of work, resulting from 
an ingeniously conceived archeological-dendrochronologi-
cal research project, is told by Douglass in Dating Pueblo 
Bonito and Other Ruins of the Southwest (1935) . It is 
appropriate, therefore, that this study be concerned with 
the tree-ring dates of the Chaco Canyon region — a region 
which, in a manner of speaking, has contributed much to 
the development of the science of dendrochronology. 

It is a pleasure to acknowledge the many people who 
have helped me in the preparation of this paper. I am 
especially indebted to A. E. Douglass, C. W. Ferguson, 
Edmund Schulman, Terah L. Smiley, and Marvin A. Stokes, 
my colleagues in the Laboratory of Tree-Ring Research 
at the University of Arizona. They not only gave freely 
of their time in helping me with the innumerable prob
lems that arose, but also put the results of their own 
research efforts at my disposal. In addition, I am most 
grateful to Emil W. Haury, Raymond H. Thompson, and 
Herbert D. Rhodes, all of the University of Arizona, for 
their advice and encouragement. 

An important part of the dendrochronological process 
is having one's dating work checked by other qualified 
personnel. For this service I wish to thank A. E. Douglass, 

C. W. Ferguson, Terah L. Smiley, and Marvin A. Stokes 
of the Laboratory of Tree-Ring Research. Particular credit 
is due Don P. Morris, a student at the University of 
Arizona, who independently confirmed the dates on the 
Chetro Ketl specimens for which I am responsible, and 
who contributed many ideas to the formulation of the 
special manner in which these dates are presented. 

To Mrs. Lorrayne Langham and other staff members of 
the National Park Service's Southwest Archeological Cen
ter and Southwestern Monuments Association at Globe, 
Arizona, I owe special thanks for their expertise and 
patience in the typing and editing of this manuscript. 

Although it may be trite to say that this work could 
not have been completed without the aid of Gordon 
Vivian, Supervisory Archeologist of the National Park 
Service's Southwest Archeological Center at Globe, Arizona, 
such claim is hardly an overstatement of fact. The Vivians 
— Gordon, his wife Myrtle, and their son Gwinn — gave 
unstintingly of their time, shared their unsurpassed knowl
edge of the Chaco Canyon region, and, most importantly, 
bestowed their friendship upon me. From Gordon Vivian 
I received the maps shown in figures 1 and 2 and all of 
the photographs and ground plans credited to the National 
Park Service, as well as those taken from other publica
tions. In addition, he contributed a critical and valuable 
appraisal of Chapter III, and, as a result of innumerable 
discussions and quantities of correspondence, I have gained 
from him whatever limited knowledge of the Chaco Con-
yon I might possess. To Gwinn Vivian I am indebted for 
the photographs and ground plans of the CM sites. Nor 
could the discussion of the periods following the aban
donment of the Classic Chaco pueblos have been written 
without his aid. Furthermore, both Gordon and Gwinn 
Vivian are responsible for the collection of many of the 
tree-ring specimens whose dates form the basis of this 
report. To Gordon Vivian and his family, therefore, I 
am deeply grateful. 

In somewhat different form, this study was originally 
submitted as a dissertation to the faculty of the Depart
ment of Anthropology at the University of Arizona, and 
my wife Betty shared with me the burden of preparation 
from beginning to end. 
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The Third Printing 

A considerable amount of dendrochronological re
search has been devoted to Chaco Canyon tree-ring 
materials in the dozen years since this volume was first 
published. Subsequent collections —particularly from 
Chetro Ketl, Kin Bineola, Pueblo Bonito, and Pueblo 
Pintado —have yielded several hundred new dates. In 
addition, the Laboratory of Tree-Ring Research recently 
completed a comprehensive reanalysis of its South
western tree-ring collections including all samples from 
the Chaco Canyon region. Since many of the dates 
reported in this volume were compiled directly from file 
records and publications without further verification, the 
review project provided opportunity to check those dates 
against the actual wood and charcoal specimens from 
which they were derived. 

The results of these later analyses have confirmed and 
strengthened the temporal placement of most of the 
Chaco Canyon ruins as presented herein; however, a few 
significant exceptions should be noted. For example, the 
original dates from Half House and Judd's Pithouse No. 
2 could not be confirmed in the reanalysis, whereas 
reexamination of the Shabikeshchee Village materials 
now indicates a late 6th century placement of this site. 
The reader is therefore advised to treat the discussions of 
these three sites with caution and to ignore the Period I 
conclusions of Chapter IV. Bc-51, Casa Rinconada, and 

Wijiji must also be viewed in a new light since current 
evidence suggests a somewhat earlier placement of Bc-51 
(late 10th century), and later temporal assignments for 
Casa Rinconada (mid 11th century) and Wijiji (early 12th 
century). The serious Chaco Canyon scholar may wish to 
consult the references listed below for full details con
cerning these and other minor dating changes resulting 
from recent tree-ring investigations. Still unpublished are 
52 new dates from eight additional Chaco Canyon sites 
that range from Basketmaker III times to late classic 
towns such as Pueblo Alto. 
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I. Introduction 

The rich archeological remains in and about the Chaco 
Canyon of northwestern New Mexico (see fig. 1, Part 1) 
have made the region a center of interest ever since Lieut. 
James H. Simpson first published notes and sketches per
taining to the major ruins in 1852 (Simpson 1852). Start
ing with the first scientific excavation in 1896, carried out 
by the Hyde Exploring Expedition, and continuing until 
the present day, Chaco Canyon has been the scene of some 
of the most intensive archeological investigations in the 
United States. A major reason for the steady increase of 
archeological knowledge of prehistoric culture in the Chaco 
Canyon (and in the Southwest in general) has been the 
use of the tree-ring method for dating ancient timbers, a 
technique developed by A. E. Douglass of the University 
of Arizona. Historically, the two fields of archeology and 
dendrochronology have been intimately connected, and 
this study represents a continuation of that trend. 

The principal aim of this report is to provide a temporal 
foundation based on tree-ring analysis for the reconstruc
tion of the prehistory of the Chaco Canyon region of 
New Mexico. Although a great many sites have been dug 
in the area, comparatively few have been adequately re
ported upon, and no one has yet attempted to prepare a 
definitive archeological synthesis. Someday, perhaps, such 
a work will be undertaken, and when it is, a thorough 
compilation of all Chaco tree-ring dates accompanied by 
specific archeological data pertaining to the specimens will 
be essential. In 1953 the Laboratory of Tree-Ring Research 
at the University of Arizona published the first in a pro
posed series of reports that were to present an areal sum
mary of tree-ring dates accompanied by associated archeo
logical proveniences (Smiley, Stubbs, and Bannister 1953). 
The present paper is the second of that series. 

Traditionally, the role of the dendrochronologist is to 
date submitted tree-ring specimens and leave interpreta
tion to the archeologist. This practice is based on sound 
experience; yet occasions arise when the dendrochronol
ogist, as a result of working directly with the tree-ring 
specimens, possesses information that is difficult, if not 
impossible, to fully transmit to the archeologist. There
fore, a secondary aim of this study is to utilize the tree-ring 
data in making archeological interpretations based on tree-
ring evidence alone. It is fully recognized that this approach 
is somewhat one-dimensional, and it is to be expected that 
the archeologist familiar with all the other ramifications of 
his data will question some of the interpretations made 
herein. As justification for using this approach, it can be 
pointed out that two worthwhile objectives are achieved. 

First, by drawing inferences from tree-ring data alone a 
chronological framework is established which serves as an 
independent control for the usually more complicated 
interpretations based on archeological considerations. It is 
to be assumed, of course, that ultimately the results of 
both processes will be merged and modified into a con
sistent evaluation. Surprisingly, application of this approach 
in the present paper has produced evidence of unsuspected 
archeological manifestations at Chetro Ketl that would 
not have been revealed had not the tree-ring data been 
critically examined as a separate and independent unit. 
Second, the archeological interpretations presented in this 
paper serve as a mechanism for clarifying the theoretical 
problems connected with the interpretation of tree-ring 
dates. Each "discussion" that accompanies the dated sites 
listed in Chapter III can be considered a practical example 
of the theory presented in Chapter II. 

Unlike the two main summaries of tree-ring dates that 
have previously appeared (Smiley 1951; Smiley, Stubbs, 
and Bannister 1953) , this compilation of dates is not 
restricted to those specimens which have been either checked 
or dated by some member of the Laboratory of Tree-Ring 
Research staff. On the contrary, every effort has been made 
to assemble all Chaco Canyon area tree-ring dates that 
have appeared in print or are recorded in specimen col
lection files. Actually, with the exception of a few cases 
in which the name of the person who did the dating is 
unrecorded, the majority of the dates are the work of the 
Laboratory of Tree-Ring Research. The people primarily 
responsible for the Laboratory's contribution are A. E. 
Douglass, Florence M. Hawley, Terah L. Smiley, Jeffrey 
S. Dean, and myself. Approximately one-third of the total 
number of dates listed were derived by me in connection 
with the preparation of this report. Those of us associated 
with the Laboratory of Tree-Ring Research have employed 
the so-called "Douglass System" in obtaining dates. This 
system has been adequately described in the literature 
(Douglass 1919, 1928; d o c k 1937; Bannister and Smiley 
1955; Bannister 1963; Schulman 1956). A significant minor
ity of the dates, however, were produced at Gila Pueblo 
in Globe, Arizona, mainly by Deric O'Bryan. These dates 
were derived by the "Gladwin System" as described by 
Gladwin (1940a, 1940b). Even though the Gila Pueblo 
tree-ring collections are now housed in Tucson, Arizona, 
at the Laboratory of Tree-Ring Research, the Laboratory 
cannot assume responsibility for the validity of the Gila 
Pueblo dates. 
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The geographic region treated in this report can be 
divided into one minor and two major areas, namely, Sisna-
thyel Mesa, Chacra Mesa, and Chaco Canyon, respectively 
(fig. 1). The first area, Sisnathyel Mesa, has five dated 
Navajo sites associated with it. These sites were recorded, 
and collected from, by the Navajo Land Claim Survey of 
the Navajo Tribe, and as yet there has been no publica
tion directly concerning this work. The Chacra Mesa con
tains numerous small sites which have been surveyed by 
Gwinn and Gordon Vivian, and the bulk of the dated 
specimens from this area were collected by the Vivians. 
The only archeological report pertaining to the Chacra 
Mesa is by Gwinn Vivian (Ms. 1960). 

The Chaco Canyon area is usually meant to include not 
only the canyon proper but also the wider region delin
eated by the large, outlying, Chaco-type pueblos. Thus, 
Penasco Blanco defines the western edge of the region, 
while 19 miles upstream Pueblo Pintado marks the eastern. 
Some 30 miles to the south lies Kin Ya-a, with Kin Bineola 
and Kin Klizhin closer to the canyon. Altogether, there 
are 14 large masonry pueblos within the area and an 
uncounted number of smaller sites. Of the larger ruins, 
Pueblo Alto is the only one without a tree-ring date. 
There have been many publications relating to the Chaco 
Canyon area and a summary of past and current research 
is presented in Part I herein. 

FIGURE 1 — General relationship of Sisnathyel Mesa, Penasco Blanco, Pueblo Bonito, and Pueblo Pintado in Chaco Canyon, and the out
lying sites to the south, of Kin Klizhin, Kin Bineola and Kin Ya-a. 
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II. The Interpretation of Tree-Ring Dates 

When archeological interpretations are made on the basis 
of tree-ring dates, it is always necessary to proceed with 
caution. This is true because a tree-ring date can only 
be applied with absolute authority to the specimen itself, 
and this same date may or may not be directly related to 
the specimen's associated archeological context. The basic 
problem, therefore, is the time relationship that exists 
between the date of the specimen and the archeological 
manifestation being dated. A further complication is intro
duced when the condition of the outside of the specimen 
indicates that exterior rings have been lost because of 
wear, rot, burning, or for some other reason. 

THE PROBLEM OF TIME RELATIONSHIP 

Leaving aside, for the moment, the matter of lost 
exterior rings, the dangers involved in the time relation
ship problem can be simply stated: the tree-ring date may 
be too early for the particular item being dated, or it may 
be too late. In each case there are two general types of 
error that can occur, depending upon whether the dated 
specimen is or is not in direct association with the item 
being dated. The four possibilities are as follows: 

Type 1. The association between the dated tree-ring 
specimen and the archeological manifestation being dated 
is direct, but the specimen itself came from a tree that 
died or was cut prior to its use in the situation in question. 

Type 2. The association between the dated tree-ring 
specimen and the archeological manifestation being dated 
is not direct, the specimen having been used prior to 
the feature being dated. 

Type 3. The association between the dated tree-ring 
specimen and the archeological manifestation being dated 
is direct, but the specimen itself represents a later incor
poration into an already existing feature. 

Type 4. The association between the dated tree-ring 
specimen and the archeological manifestations being dated 
is not direct, the specimen having been used later than the 
feature being dated. 

These four main types of chronological problems can 
occur either independently or in combination with each 
other, and in the latter case the amount of error involved 
will either be increased or will tend to cancel out. There 
is a fifth type of general error, actually a variety of Types 
2 and 4, which stems from the presence of intrusive speci
mens in unrelated archeological environments. Since this 
problem is strictly an archeological matter (although 
its solution is sometimes amenable to the same procedures 

used with the four main types of time relationship error), 
it will not be discussed here. 

Direct Association, Dating Early 
The most common type of problem encountered in the 

interpretation of tree-ring dates is caused by the presence 
of reused beams. Obviously, the reuse of timbers in later 
structures can result in erroneous interpretation. The 
tree-ring date itself may be correct, but its application to 
the structure from which the specimen came would pro
duce an earlier date than the time of construction. In an 
area such as Chaco Canyon, where people were building 
and abandoning dwellings for centuries, the problem of 
reused timbers assumes special importance. For example, 
Douglass (1929:754) documents one case in which a 14th 
century log was probably reused continually until it was 
discovered in 1929 in a recently abandoned section of 
Oraibi. 

Deadwood or wind-fallen trees were probably infre
quently used and do not present as serious a problem as 
do reused timbers (Haury 1935: 103-104). It may be, how
ever, that a direct correlation between the aboriginal use 
of deadwood and the introduction of the stone axe can be 
established (O'Bryan 1949) , in which case the problem of 
deadwood dates becomes a function of material culture. 

It is entirely conceivable that in prehistoric times arti
facts of wood might eventually have assumed the status of 
family heirlooms, and, consequently, tree-ring dates derived 
from them could lead to fallacious interpretations. Even 
the process of shaping the artifact could contribute to the 
magnitude of the error. Also, the practice of stockpiling 
timbers, either for convenience or for seasoning purposes, 
would produce dates that preceded the time of the speci
men's actual use. At Chetro Ketl, for example, there is 
some evidence that stockpiling did take place, but the 
number of years involved is relatively small, and the error 
introduced is of minor importance. Lange (1959) reports 
that the Cochiti of the Rio Grande Valley were accus
tomed to stockpile timbers in the woods for periods up 
to a year, since the partially dried timbers were then 
much easier to carry. 

Tree-ring dates from any of the four types of specimens 
just discussed — reused timber, deadwood trees, wooden 
artifacts, and stockpiled logs — are likely to be earlier than 
their associated contexts, but because of the frequency of 
occurrence and possible magnitude of the error, only reused 
timbers present a really serious problem. 
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Indirect Association, Dating Early 

T h e problem is basically archeological in na ture and 
resolves itself into the question of the temporal relation
ship between a room and its included contents. In short 
occupation sites, such as pithouses and small masonry 
structures, this problem may be of only minor significance; 
whereas in sites of long occupation the problem can be
come critical. Pueblo Bonito, for instance, a site occupied 
for hundreds of years, contains rooms buil t in the early 
10th century which were later used as dumping areas for 
11th century trash (Judd 1954: 21-29). Fur thermore, the 
mere fact that a room was not used as a dump , but is 
found to contain such floor-contact artifacts as complete 
vessels, does not prove that the room and its contents are 
contemporaneous. It is entirely possible that the room was 
abandoned and then later cleared out and reoccupied 
after an unknown period of time. 

It is seen, then, that the problem is one of applying 
construction dates to non-construction archeological mani
festations. Theoretically, the reverse situation could also 
take place, that is, the erroneous use of non-construction 
tree-ring dates derived from specimens in old trash and 
applied to later construction features. 

Direct Association, Dating Late 

In the course of time as structural timbers became 
weakened or old rooms and houses were reoccupied and 
remodeled, fresh logs were sometimes used by prehistoric 
peoples to make repairs. Frequently, a cracked main beam 
was provided with a newly cut prop (Judd 1959: PI. 9 ) . 
Tree-ring dates derived from repair timbers are misleading 
if applied to the original construction, but, if the remodel
ing job is architecturally distinct, the repair log dates may 
provide a solution by indicating the time of remodeling or 
by helping to delimit an occupation period (compare 
Kluckhohn and Reiter 1939: 43, 156). 

Indirect Association, Dating Late 

This problem is concerned with the possible application 
of non-construction dates to construction features. Firepit 
charcoal and wood or charcoal specimens found in room 
fill or trash mounds could conceivably give far more recent 
dates than the architectural features they are loosely asso
ciated with. On the other hand, non-construction dates 
used judiciously with construction dates from a single ruin 
may well indicate at least a min imum period of occupation 
(Haury 1935: 104; Bannister and Smiley 1955: 189-190) . 
Usually the position of a specimen within a structure and 
the shape and condition of the sample are enough to iden
tify construction pieces, but in a burned and collapsed 
room it may be difficult to segregate burned and frag
mented structural timbers from fireplace charcoal. 

Methods of Solution 
Although the usual problems of interpretat ion can be 

identified with one or more of the four general types 
enumerated, it is not to be supposed that the error-pro
ducing situations mentioned are all that can be encoun
tered. Each dat ing problem presents its own un ique set of 
circumstances, and an unders tanding of both the dendro-

chronological and archeological conditions involved is 
necessary for a satisfactory solution. Generally speaking, 
however, there are two main ways of solving time rela
tionship problems, namely, the clustering of tree-ring 
dates and the clustering of archeological traits. 

Clustering of Dates 

Type 1 and Type 3 problems are particularly amenable 
to solution through the use of tree-ring clusters, providing 
that there are enough dates available with which to work. 
T h e fundamental premise is that if there are a number 
of tree-ring dates from a single structure or architectural 
feature which cluster about a single point in time, then 
dates that deviate from the cluster represent reused or 
repair timbers, depending upon whether they are earlier or 
later than the majority (Haury 1935: 104-105; Bannister 
and Smiley 1955: 190-191) . T h e same reasoning, with 
modification, would apply to groups of non-construction 
dates. T h e clustering technique is a powerful tool, and 
when carefully used it can indicate different building 
periods, intensity of bui lding activity, and on occasion (as 
at Chetro Ketl) remodeling projects which have not left 
visible archeological evidence. T h e technique can be ex
tended in application from a single room to a large pueblo 
or even to an entire group of sites throughout an area. 
But if only a few dates are available, or there exists only 
a heterogeneous collection of dates with no clustering ten
dency, then the method is not applicable. 

Clustering of Traits 
T h e clustering of archeological traits or characteristics 

is particularly useful in indirect situations when the dated 
specimen was used prior to the feature being dated, or 
when the specimen was used later than the feature being 
dated. In both cases the key problem is the temporal rela
tionship between a room and its contents, and again group 
data become the decisive factor. A practical example of 
the use of this method, based on the Canyon Creek cliff 
ru in of Arizona, is offered by Haury (1935: 105). From 
a total of about 60 rooms, 18 yielded dated specimens. T h e 
dated rooms were scattered throughout the ruin and rep
resented both first and second stories. Since the artifacts 
from all rooms were uniformly of the same generic kind, 
and since the range of tree-ring dates was confined to a 
period of 22 years, Haury concluded that the construction 
dates could be applied to the material culture, and that, 
consequently, the rooms and their contents were of com
parable age. It is evident that both the clustering of dates 
and of archeological traits were impor tant in Haury's 
reasoning, for if the material culture has shown period 
changes, or in other words, if there had been no clustering 
of traits, he could not have applied the construction dates 
to the later artifacts. 

Together or singly, the clustering techniques offer the 
chief means of solving time relationship problems in the 
interpretat ion of tree-ring dates. But it must be emphasized 
that both methods depend upon group data or accumula
tive evidence and thereby suffer a major drawback since 
they are not applicable when only limited data are avail
able. 
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PROBLEMS OF OUTSIDE RINGS 
Since a tree-ring date can be defined as the year in which 

the last ring present on a specimen was formed, it is 
important to realize that the date may or may not repre
sent the year in which the parent tree died. Consequently, 
there are two fundamental types of tree-ring dates, namely 
cutting dates and non-cutting dates. The term cutting date 
(sometimes called bark date) is applied to specimens 
that show some evidence of possessing the last exterior 
ring which grew on the tree before it died, regardless of 
whether the tree was killed by human activity or died 
of natural causes. When a specimen is thought to have 
lost exterior rings, or there is no evidence to indicate other
wise, the tree-ring date is referred to as a non-cutting date. 

Generally speaking, cutting dates are to be preferred 
to non-cutting dates for interpretive purposes. Since the 
determination of cutting dates is based upon different 
types of evidence of varying degrees of objectivity, it be
hooves the archeologist to have some understanding of the 
processes involved and to be thoroughly familiar with the 
symbols used by the dendrochronologist in expressing his 
results. Similarly, non-cutting dates have often been pub
lished with accompanying estimated cutting dates or with 
symbols suggesting a probable number of rings lost, and 
the archeologist should be aware of both the meaning of 
the symbols and, if possible, the basis upon which the 
estimates were made. 

Cutting Dates 
The only conclusive way in which a cutting date may 

be proved is to find bark or bark cells on the outside of 
the specimen. Since the presence of bark is something 
of a rarity in archeological samples, several other reason
ably objective methods have been devised for the deter
mination of cutting dates. It is generally conceded that 
if the outside ring present on a specimen extends without 
break completely around the circumference of the sample 
as seen in cross section, then that ring represents the last 
one to be formed by the tree; for it is highly unlikely that 
a specimen would erode evenly on its entire outside sur
face without leaving remnants of other exterior rings. 
Another criterion of cutting dates is the presence of beetle 
galleries on the exterior surface of a specimen. Certain 
kinds of beetles attack a tree only when it is dead or in 
the process of dying. By burrowing between the bark and 
woody part of the tree, they leave characteristic galleries 
which are visible on the surface after the bark is removed. 
Since this particular type of beetle gallery is never seen 
completely within the woody part of a specimen, it is 
assumed, with justification, that the galleries indicate the 
true outside of the tree, at least within a year or two at 
the very most. 

In some groups of collected samples it is possible to 
employ still another means of determining cutting dates. 
While studying a large number of sections taken from 
Chetro Ketl logs, it became evident that portions of the 
outer surface of some eroded specimens possessed a dis
tinctive smoothness of texture, and were usually accom
panied by an easily recognized color that differed from 

that of the rougher, eroded parts of the pieces. The dis
tinctive color associated with the smooth surface was 
assumed to be the result of a patina-like condition induced 
by long exposure to air and perhaps enhanced by smoke 
and fumes from cooking or heating fires. Some specimens, 
at least, which were originally roofing beams, exhibited 
a darker color on one side than on the other, a fact that 
suggests the darker portion represents the under side of 
the beam which was more directly exposed to smoke. In 
addition, very dark streaks and blotches were noticed 
on some of the smooth surfaces, and it is believed that 
these may be remnants of inner bark. 

By comparison it was found that the outside surfaces 
of the specimens known to represent cutting dates exhibited 
exactly the same characteristics common to the outside 
surfaces of the patinated specimens. Apparently, the only 
significant difference between the two groups was that one 
represented logs which had survived without being exposed 
to erosional forces and, consequently, had kept their orig
inal surfaces intact, while the other group, perhaps as a 
result of the collapse of a wall or a roof, represented logs 
which had only portions of their original surfaces intact. 
It was concluded that at least one distinctive type of sur
face-color condition can be used as evidence for cutting 
dates. It is strongly suspected that such a criterion has 
repeatedly been used by earlier tree-ring workers. Such an 
assumption was partially confirmed as a result of a recent 
review of a few Chaco Canyon pieces dated by Florence 
M. Hawley and determined by her to be cutting dates 
upon what must have been surface-color evidence. 

In theory, the various methods for determining cutting 
dates can be ranked according to their degree of objectiv
ity. The presence of bark is the only conclusive method, 
and the other forms of evidence, namely, the outer ring 
constant about the circumference, the presence of beetle 
galleries, and the presence of a certain type of surface-
color condition (with Chaco Canyon specimens at least) 
follow in approximately the order given. 

Non-Cutting Dates 
In the absence of evidence indicating cutting dates, the 

dendrochronologist can either estimate the number of 
rings lost or state only that the date is a non-cutting date. 
Gradually, there has been a change from the first of these 
alternatives to the second, occasioned by the growing reali
zation that estimates of lost exterior rings are sometimes 
merely guesses or are based more upon archeological con
siderations than upon strictly dendrochronological ones. 
The difficulty is not that the estimates may be proved 
wrong, but that they cannot be proved right since it is 
theoretically possible that a specimen not showing bark 
could have any given number of rings lost. 

In some instances, estimated cutting dates are based on 
considerably more than sheer intuition. Under favorable 
conditions it is possible to base estimates upon the rela
tive position of the heartwood-sapwood line (Douglass 
1939: 3-6; Smiley, Stubbs, and Bannister 1953: 10-11). This 
method depends upon the ratio between the number of 
heartwood rings and the number of outer sapwood rings. 
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T h e inner heartwood can be distinguished by coloration 
in some species (charcoal excepted), and, if there are 
sapwood rings present on the specimen, application of the 
ratio factor will permit a gross estimate of sapwood rings 
lost. This method, however, is extremely limited since 
the rat io involved is a function of both species and locality 
and sometimes varies considerably within a single tree. 
Estimates are also sometimes based upon a knowledge of 
the original diameter of the specimen and an extrapola
tion of the average ring thickness. Approximate original 
diameter can be archeologically determined by the size 
of the post or wall holes remaining after the specimen is 
removed or by the space left between adjoining roofing 
poles, and, in some instances, the original diameter can 
be inferred from other specimens used in a similar fashion. 
For obvious reasons, estimates established by this method 
are somewhat suspect. 

Careful analysis of the date clusters can often alleviate the 
problem of non-cutting dates. Thus , if a number of non-
cutt ing dates from a single archeological feature cluster 
about a point in time, then those dates are probably close 
to being actual cutting dates. Th i s is based upon the 
assumption that the original trees from which the speci
mens came were cut and used within a short period of 
time. If they had then been subjected to severe erosional 
forces resulting in the loss of many rings, it is extremely 
doubtful that they would all lose approximately the same 
number of outside rings and preserve their clustering tend
ency. Hence, the very fact that clustering is evident sug
gests that relatively few outside rings have been lost. 

It frequently happens that out of a group of specimens 
from a single room one or two will be cutt ing dates and 
the rest non-cutting dates. When this occurs, experience 
has shown that the non-cutting dates will usually fall 
earlier than the cutting dates, and, if there are many non-
cutting dates, they will tend to become more concentrated 
the nearer they approach the cutt ing dates. Thus , empiri
cal evidence bears out the general theory of tree-ring 
date clusters. 

It is not known, unfortunately, to what extent any 
of the methods enumerated, including intuit ion, were used 
in the establishment of the estimated cutt ing dates that 
apply to previously dated Chaco Canyon specimens. T h e 
critical user of these dates, therefore, may wish to work 
only with the date given to the outside r ing on the 
specimen. 

FORMS OF PRESENTATION 

In the last three or four decades a number of different 
forms for the presentation of tree-ring dates have been 
developed. In large measure the changes in form of pre
sentation reflect the change in philosophy regarding the 
degree of objectivity necessary for the determinat ion of 
different types of dates. These changes have resulted in an 
expansion of the number of symbols used in describing 
kinds of evidence and have enabled the archeologist to 
discriminate, if he wishes, among cutting dates based on 
the presence of bark, beetle galleries, or other evidence. 
In addit ion, there has been a tendency to drop direct 

pronouncements of estimated cutting dates in favor of 
symbols merely indicating the condition of the outside of 
the specimen. Occasionally a form of presentation has 
been developed to fit a particular project in which the 
dates were intended for one specific use. 

Although it is not felt that this paper should include 
discussions of all the forms which have been used in the 
past, it is essential that the forms of presentation which 
have been employed in connection with tree-ring dates 
from the Chaco Canyon region be explained individually. 
For the sake of convenience the six forms used with Chaco 
dates are also summarized in Tab le 1. 

Form 1, Gila Pueblo 

This form, developed at Gila Pueblo and used with all 
dates derived by that institution, is the simplest of all 
the forms presented herein. Because of its simplicity, how
ever, the user of the date cannot tell upon what basis 
cutt ing dates were determined. T h e year of the inner ring 
of the specimen is given without a symbol if the pith 
ring is not present, and the date is preceded by the symbol 
" O " if it does represent the pith ring. If the year of the 
outer r ing on the specimen is not thought to be a cutt ing 
date, it is followed by a " 4 - " , indicating that an unknown 
number of rings may be lost. This "_|_" is not to be con
fused with the similar symbol used in Forms 4, 5, and 6 
which has an entirely different meaning. Cut t ing dates 
are designated by under l in ing the year of the last r ing 
on the specimen. 

Form 2, Douglass 

Chaco Canyon dates derived by A. E. Douglass were 
all originally put in Form 2, al though a number of these 
dates have since been changed to Form 4. No special sym
bol is used to indicate the pi th r ing and, thus, it is im
possible to tell from the date if the pith is or is not present 
on the specimen. T h e majority of Chaco pieces dated by 
Douglass, however, were taken from construction beams 
that contained original centers, and so most of the inner 
ring dates actually are pi th r ing dates. T h e outer ring 
of the specimen is simply given as the year without addi
tion of symbols. In a separate column headed "Estimated 
Cutt ing Date" the year of the outside r ing alone is given 
if that year is thought to be a cutting date. Also in the 
separate column the year of the outside r ing with the sym
bol " 4 - X " is used if a large, undetermined number of 
rings is believed to be lost, and the year of the outside 
r ing with the symbol " ± 1 0 " (the number 10 is used as 
an example only) is added to indicate the estimated cutting 
date. Again, the "_|_" symbol is not to be confused with 
the "q_" of Forms 4, 5, and 6, nor should the " ± 1 0 " be 
taken to represent a span of ten years on either side of the 
given date. Thus , an estimated cutting date of 1000±10 
means it is thought that the original outside was probably 
between 1000 and 1010, and not between 990 and 1010. 

In some of the tables accompanying the dated sites 
listed in Chapter I I I , the dates are presented in both 
Form 2 and Form 4. No confusion will result if it is 
remembered that Form 2 dates have an entry exclusively 
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and invariably in the separate "Estimated Cut t ing Date" 
column. 

Form 3, Hawley 

Form 3 was devised by Florence M. Hawley for the 
presentation of tree-ring data from Chetro Ketl (1934). 

TABLE I — Forms of Presentation of Tree-Ring Dates 
All symbols are used in conjunction with a given year. 

The number 10 is used as an example only. 

Meaning 

Inner Ring 

No Pith ring present. 
Pith ring present. 
Pith rings present, center 

rings not readable. 
Outer Rings 

Outer rings crowded, probably 
some absent in series. 

Outer rings very crowded, ring 
count made, probably many 
absent in series. 

Outside Condition 

Outside shows erosion, last ring 
variable around circumference. 
If no other symbol, unknown 
number of rings lost. 

Outside shows extreme erosion, 
last ring very variable around 
circumference. If no other 
symbol, unknown number of 
rings lost. 

Outer Ring 

Last ring variable around 
circumference, probably 
several rings lost. 

Last ring very variable around 
circumference, probably many 
rings lost. 

Last ring on specimen. 
Last ring on specimen, unknown 

number of rings lost. (Form 2, 
separate column.) 

Estimated cutting date. (Form 
2, separate column.) 

Estimated number of rings lost 
from outside. (Form 3, 
separate column.) 

Last year on specimen, cutting 
date. 

Last ring constant around 
circumference, probable 

cutting date. 

Bark present, definite cutting 
date. 

Beetle galleries present on 
surface, probably very 
near cutting date. 

Probable cutting date. (Presence 
of distinctive surface-color 
condition with Chaco Canyon 
region specimens.) 

1 

year 
O 

+ 

year 

2 

year 
year 

yea 

+x 
year 
± 1 0 

Forrr 

3 

year y 
year 

r year 

1-10 
10 

ca.10 
far 

near 
end 

L 

4 

ear 
P 

t p 

+ 

V 

vv 

5 

c 

B 

5 

year 
P 

± P 

+ 

tear 

c 

B 

G 

6 

year 
P 

± P 

+ 

++ 

V 

w 

c 

B 

G 

L 

T h e form is similar to Form 2 in all respects except that 
the separate column is headed "From End," rather than 
"Estimated Cut t ing Date," and all entries under this col
umn are given in one of the following ways: "1-10" (the 
number 10 is used as an example only) , "10," "ca. 10," 
"far," "near," "end." Only the use of the term "end" is 
an indication of an actual cutt ing date. 

A variation of this form was used by Hawley for speci
mens from the Chetro Ketl East Dump. An explanation 
of this special form is given in the caption of Tab le 9. 

Form 4, Schulman 

For many years the Laboratory of Tree-Ring Research 
has used this form, which was originally developed by 
Edmund Schulman (1946: 18) . T h e inner ring is listed 
simply as the year if the pith r ing is missing from the 
specimen, or the year is followed by a " p " if the pith r ing 
is present. On some pieces the rings next to the pi th are 
extremely crowded or discolored, and only an estimate of 
the pith date can be made. In such cases the symbol 
" ± p " is used. Occasionally, when a specimen ends in a 
particularly critical period of growing seasons, and espe
cially if the r ing series has exhibited a tendency for missing 
or microscopic rings, it may be impossible to determine 
with certainty all cases of missing rings in the last few 
years because of the absence of crossdating checks. In 
such instances, the symbol " _ j _ " is used to indicate that 
the true date of the outside ring may be a few years later 
than the date given. T h e "v" and "vv" symbols were 
introduced by Schulman as a substitute for the earlier 
"Estimated Cutt ing Date" usage of Form 2. If the outer 
r ing on the specimen is variable in its consistency about 
the circumference of the specimen, then the "v" is used; 
and if the outer ring is very variable, "vv" is employed. 
In addit ion to these purely descriptive meanings, however, 
the "v" was also used to indicate that possibly several 
rings were lost, and the "vv" was assumed to indicate that 
probably many rings were lost. In spite of the fact that 
the latter meanings might be correct in many cases if 
there were any way in which they could be checked, it is 
felt that this usage of "v" and "vv" merely perpetuates 
the objections associated with a t tempt ing to estimate cut
t ing dates when no evidence of the original last r ing on a 
specimen is apparent . For this reason certain modifications 
of "v" and "vv" are introduced in Form 6. T h e "c" label 
appears when the outside ring on a specimen can be traced 
completely around its circuit, and it generally can be as
sumed that that r ing is probably the original outside of 
the specimen and, hence, represents a cut t ing date. If bark 
or bark cells are present on the specimen, the date of the 
last r ing is followed by a "B , " and a cutt ing date is defi
nitely proved. 

Form 5, Land Claims 

All of the dates in connection with Form 5 were derived 
by the Laboratory of Tree-Ring Research for the Navajo 
Land Claim Project sponsored by the Navajo T r ibe (Stokes 
and Smiley 1963). Because of the legal aspects, an a t tempt 
was made to keep symbols to a min imum and to employ 
only those which could be completely objectively deter-
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mined and explained. The use of symbols with the inner 
ring and the designations "4-," "c," and "B" are the 
same as in Form 4. In addition, however, if a specimen 
has beetle galleries on its outside surface, the symbol "G" 
is used, the implication being that the date of the outer 
ring is very near a cutting date (at most within one or 
two years) . When no evidence is found to indicate a 
cutting date, the year of the last ring is given without a 
symbol, and this can be taken to mean that an unknown 
number of rings may be lost from the outside. 

Form 6, Present Data 

This form is basically a modification of Form 4 and 
was developed in connection with the present study. It 
retains the same Form 4 usage of the "-(-," "c," "B," and 
inner ring symbols, as well as the "G" of Form 5. The first 
innovation is the use of "4-4-" to describe the outer ring 
series of the specimen. As described under Form 4, the 
"_j_" indicates a congested ring series ending in a critical 
period of growing seasons, which increases the possibility 
that a few rings may be missing near the end of the ring 
chronology. A comparable situation, distinguished only 
by degree, sometimes arises in specimens with a large 
number of compressed rings in its outer portion. In such 
cases it may be possible to follow the chronology only 
through the first half or so of the ring series with the 
outer rings completely unreadable as far as chronology is 
concerned. This makes it necessary to simply count the 
number of compressed rings without regard for missing 
rings that would ordinarily be established by crossdating. 
This ring count, then, is added on to the year of the last 
ring which can be determined with accuracy, and the 
symbol "4-4-" is used to show that a ring count was in
volved and that the true date of the outside ring is probably 
many years in advance of the one given. Under Forms 
4 and 5 such a situation was sometimes mentioned in the 
text, but no special symbol was used. 

An important difference between Form 4 and 6 is in 
the use of the "v" and "vv" symbols. Earlier usage with 
its hint of estimated rings lost is inherently dangerous 
since in actual practice there is a tendency to base the "v" 
and "vv" assignments upon the clustering of dates from the 
collection being studied rather than upon the condition 
of the outside ring alone. In effect, then, the dendrochron-

ologist is using the archeological interpretation of dates 
as a tool in presenting supposedly objective and completely 
dendrochronological evidence. To remedy this situation, 
the "v" and "vv" are redefined to mean only the condition 
of the outside ring — a condition which can be determined 
before the specimens are even dated. Thus, "v" means 
only that the outside ring is variable in its consistency 
about the circumference of the specimen, while "vv" means 
that the outer ring is very variable. In turn, this condition 
gives a measure of the amount of erosion that the specimen 
has been subjected to, and, generally speaking, the more 
erosion that has taken place, the greater the possibility 
for a large number of outside rings to be lost. That this 
is not necessarily always the case, however, is borne out 
by the large number of Chetro Ketl specimens which 
carry the "v" and "vv" designations, but which are still 
thought to represent cutting dates. 

Another symbol peculiar to Form 6 is the "L" used to 
designate a characteristic surface-color condition on the 
exterior of a specimen which is believed to be evidence 
of the original outside and, hence, a cutting date. This 
phenomenon has so far been observed only with Chaco 
Canyon region pieces, but it is quite possible that the same 
criterion may be used with specimens from other areas 
now that the condition is recognized. 

In some respects the usage of Form 6 symbols differs 
from the usual practice employed with Form 4. Treatment 
accorded the inner ring symbols is the same in both forms, 
and the "4-" and "-j—4" designations are used whenever 
the situation warrants, but unlike Form 4, all terminal 
dates in Form 6 are accompanied by either a "v," "vv," or 
"c." In addition, a "B," "G," or "L" is also applied to the 
terminal date in Form 6 whenever the evidence that those 
letters symbolize is present on the specimen. The only 
exception is that with the Chaco Canyon region pieces the 
"c" in all cases implies the existence of the surface-color 
criterion for cutting dates, and, consequently, the "L" is 
not used in conjunction with the "c" since it would be 
superfluous. With this system it is possible for the arche-
ologist to be informed not only of the approximate condi
tion of the outside of the specimen, as suggested by the 
"v," "vv," and "c" symbols, but also, if a "c," "L," "G," 
or "B" is used, to be fully aware of the type or types of 
evidence indicating a cutting date. 
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III. Dated Sites In The Chaco Canyon Region 

There are 48 sites in the Chaco Canyon region which 
have yielded dated tree-ring specimens. Although a few of 
these, such as Ackerly House, Hyde Kitchen, Tanner's 
Garage, and Wetherill's Block House, cannot be classed 
as strictly archeological sites, the specimens taken from 
them are thought to have been originally used in nearby 
Pueblo Bonito, and thus they are definitely archeological 
pieces. The two dated structures at Shabik'eshchee Village 
—Pithouse H and the Great Kiva—are listed together under 
that site; whereas the Tri-Wall Unit associated with Pueblo 
del Arroyo is handled individually since the two ruins 
can be considered as archeologically distinct. 

Since all Chaco Canyon region tree-ring dates are anno 
Domini, thus precluding any possibility of confusion, the 
abbreviation "A.D." has been omitted throughout the re
mainder of this paper. 

METHOD OF PRESENTATION 

The sites are presented in alphabetical order in the 
following standardized form: 

The Ruin 

Included under this heading is a discussion of site name, 
location, description, and excavation history. 

Many of the Chaco Canyon sites are known by a variety 
of names. Brand (1937: 33-37) has been followed for the 
preferred spelling and may be consulted for variations. 

Whenever possible, sites in the Chaco Canyon area are 
located in terms of distance and direction from Pueblo 
Bonito, and sites on the Chacra Mesa are located relative 
to Pueblo Pintado (fig. 2). The exact locations of sites in 
the Sisnathyel Mesa area are unavailable at the present 
time. When appropriate, reference to the included maps 
is made. 

The site descriptions are purposely brief and are in
tended only to give the reader some idea of type of site, 
approximate number of rooms, stories, etc. In addition, 
figures are given where population estimates have been 
made. 

For those sites which have been excavated, a brief his
torical account is presented, and reference is made to perti
nent reports. Where sites have not been excavated, this 
information is omitted. 

The Tree-Ring Specimens 

Information regarding the collection, present location, 
and analysis of the samples, along with a listing of dates 

and their previous publication, is contained within this 
section. 

The majority of Chaco Canyon region tree-ring speci
mens have been collected by the following persons or 
groups: (1) between 1922 and 1927 Neil M. Judd collected 
the bulk of the JPB series of specimens, most of them 
taken in 1922 from Pueblo Bonito and Pueblo del Arroyo; 
(2) on a trip to the Canyon in 1922 A. E. Douglass visited 

several major ruins and took samples for the DPB series 
of specimens; (3) the First Beam Expedition, under the 
joint leadership of J. A. Jeancon and O. G. Ricketson, 
collected the BE's in 1923; (4) as a result of a carefully 
planned sampling program, Florence M. Hawley, assisted 
by Roy Lassetter, visited many of the major Chaco Canyon 
ruins and collected specimens in the early 1930's; (5) 
Deric O'Bryan in 1940 and 1946 collected the GP series for 
Gila Pueblo at Globe, Arizona; (6) the Navajo Land 
Claim Survey, working in the Chacra Mesa and Sisnathyel 
Mesa areas, compiled the NLC series, mainly from Navajo 
sites, in 1953 and 1956; (7) a survey of the Chacra Mesa 
by Gwinn and Gordon Vivian in 1957 and 1958 yielded 
the CHM series of specimens; and (8) in the last decade 
or so Gordon Vivian collected numerous pieces as part of 
the National Park Service program of repair and stabiliza
tion work in the Chaco Canyon. Additional specimens 
were recovered during the course of excavation of several 
ruins, and a few pieces were taken by various visitors to 
the area or by unknown parties. 

Unless otherwise noted, all of the specimens referred to 
are in the collections of the Laboratory of Tree-Ring Re
search at the University of Arizona. 

Whenever possible the individual who dated the speci
mens and the person responsible for checking them are 
mentioned. 

If information, such as the year of the inside ring, the 
specimen number, species, type specimen, etc., is not avail
able, the dated samples are discussed in the text; other
wise, all dates are presented in tables. Many of the tables 
of dated specimens from one site are divided into parts in 
order to distinguish different series of specimen numbers 
and to separate dates presented in varying forms. Tables 
are used even if there is only one dated sample from a site, 
provided that full data on the specimen are available. The 
information given in the column headed "Remarks" is 
taken directly from specimen tags and file cards whenever 
possible. All dated pieces are of wood unless otherwise 
stated. 
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The following abbreviations are used in the table (for 
symbols used with dates, see Table I) : 

Cot—Cottonwood 
DF—Douglas fir 
Jun—juniper 
Pnn—pinyon pine 
PP—ponderosa pine 

ch—charcoal 
frag—fragment 
rad—radial 
rot—rotted 
sec—section 
VC—V cut 

A review of the previous publication of the dates is given 
unless the dates appear herein for the first time. 

Discussion 
With each dated site a discussion of the tree-ring dates 

and their relation to the chronological placement of the 
site is given. For the most part, any interpretations made 
are on the basis of tree-ring data alone. 

Bc-50 
The Ruin 

The name of this site is frequently given as Tseh So 
(Brand, Hawley, Hibben, et al. 1937), but it is also some
times seen as Tseh Tso (Senter 1938: 7; Smiley 1951: 19). 
The rincon which contains the excavated ruins of Bc-50, 
Bc-51, Bc-53, Bc-57, Bc-58, Bc-59, and Casa Rinconada is 
situated almost directly opposite Pueblo Bonito on the 
south side of Chaco Canyon. This small area, within one-
half mile to the south of Pueblo Bonito, represents the 
densest concentration of small masonry sites in the Canyon 
and was the scene of very intensive excavation by the Uni
versity of New Mexico. The twin mounds Bc-50 and Bc-51 
are about 100 feet apart, with the westernmost one being 
designated Bc-50 (fig. 2). 

Bc-50 is a small house ruin composed of 26 ground-floor 
rooms and four kivas (figs. 3, 4). In addition, it shows 
evidence of possibly six second-story rooms (Brand, Haw
ley, Hibben, et al. 1937: 71). Excavation was carried out in 

1936 by the University of New Mexico General Field Ses
sion under the direction of Donald D. Brand, and an 
exceptionally comprehensive site report on Bc-50 has been 
published (Brand, Hawley, Hibben, et al. 1937). 

The Tree-Ring Specimens 
All of the tree-ring specimens from Bc-50 were recovered 

during the course of the 1936 excavation, and Florence M. 
Hawley derived one date (Table II) which was checked 
by A. E. Douglass. 

TABLE II — Dated Tree-Ring Specimen from Bc-50 
The single dated specimen came from a viga in Room 15 (Brand, 

Hawley, Hibben, et al. 1937, PI. l c ) . The date is presented in Form 3 
(see Table I ) . 

The Bc-50 date was first published by Hawley in the 
excavation report of the site (Brand, et al. 1937: 115). A 
year later it was again given by Hawley — this time with 
the associated masonry type (Senter 1938: 7). Smiley 
(1951: 19) gave two dates for Bc-50, but only one (922 in 

Smiley) was confirmed by Douglass and used by Hawley. 

Discussion 
The one tree-ring date from Bc-50 has unquestionably 

been the most discussed date from the Chaco Canyon re
gion. The excavators of the site placed Bc-50 in the Pueblo 
II category of the Pecos system. Gladwin (1945: 78-130) 
seized on this as an example of the undue influence of a 
tree-ring date in the cultural placement of a site. He felt 
that both Bc-50 and its neighbor, Bc-51, were culturally 
early Pueblo III, belonged in his Hosta Butte Phase with 
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Specimen 
Number 

35 
Bc-50 ^ 

Date A.D. 
Inner-Outer 

819-922 

From 
End 

10-20 

Species 

PP 

Type 
Specimen 

rot frag 

FIGURE 3 — Standing walls and filled kivas of site Bc-50. (National Park Service) 



dates of 1010 to 1080, and that the 922 date was out of 
context. 

T h e tree-ring specimen was reexamined by the writer in 
1957 and found to be correctly dated. T h e r e remain the 
possibilities, as Gladwin has pointed out, that the speci
men represents a reused beam, or that insufficient allow
ance was made for the number of rings lost from the out
side of the piece (10 to 20 rings according to Hawley) . 
The re seems little possibility that the beam did not come 
from the upper structure of Bc-50, and it is also possible 
that in assigning the date, and estimating the number of 
lost exterior rings, Hawley had additional unrecorded evi
dence in the form of post molds, size of adjacent posts, 
etc. In any case, the 922 date is the only one from Bc-50; 
its interpretat ion is an archeological problem to be exam
ined in the light of the cultural context with which it was 
associated, and in comparison with adjacent sites of similar 
content and later date. 

Bc-51 

The Ruin 

With in one-half mile to the south of Pueblo Bonito lie 
the twin mounds of Bc-50 and Bc-51 on the south side of 
Chaco Canyon. These two mounds are about 100 feet 
apart with the easternmost being designated as Bc-51 (see 
Bc-50 and Fig. 2 ) . Bc-51 is a small house ru in with at least 
45 rooms and 6 kivas (figs. 5, 6). Principal excavation 
at the site was carried out in 1947 by the University of 
New Mexico General Field Session under the direction of 

Clyde Kluckhohn. A site report with unusually compre
hensive distributional studies has been published (Kluck
hohn and Reiter 1939). 

The Tree-Ring Specimens 

A number of tree-ring specimens were recovered during 
the course of excavation in 1937, but their present location 
is unknown. T w o dates were derived by Florence M. Haw
ley, checked by Emil W. Haury, and published in Kluck
hohn and Reiter (1939: 43) . T h e dates are: (1) a cutting 
date of 1043 and (2) 1077 plus from one to ten outside 
rings. Both specimens are beams from Room 7 of Bc-51. 
Al though the species are not explicitly mentioned, they 
are probably of pinyon (Kluckhohn and Reiter 1939: 33) . 
Information concerning specimen number and inside rings 
is not available. 

Discussion 

T h e Bc-51 dates figure prominently in the discussion by 
Gladwin (1945: 78-130) of Chaco Canyon prehistory and 
tree-ring dates. Gladwin felt that the dates of 1043 and 
1077 justified the placing of Bc-51 in his Hosta Butte Phase 
(early Pueblo I I I , 1010-1080) along with Bc-50 and Ta lus 

Uni t No. 1. I t is precisely because Bc-50 and Bc-51 are so 
similar architecturally and in pottery associations that 
Gladwin (1945: 94) terms the Bc-50 date of 922 as "obvi
ously wrong." T h e r e is one piece of evidence, however, 
that Gladwin does not elaborate upon — the fact that the 
two Bc-51 specimens were from Room 7 in which two 
walls showed refacing on the interior in masonry of the 

SITE BC-50 
CHACO CANYON 

FIGURE 4 — Bc-50 (Tseh So) , excavated by the University of New Mexico, 1936, as presently exposed. (National Park Service) 
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FIGURE 5 — Bc-51 as it appears after field school excavations subsequent to those of 1937. Compare Kluckhohn 1939, plate 1. (National 
Park Service. 

"narrow banded with core" type (Kluckhohn and Reiter 
1939: 43). Hawley has dated this type of masonry at 1030-
1070 (Brand, Hawley, Hibben, et al. 1937: 88-89), and in 
her opinion the 1077 date indicates when the room was 
repaired (Kluckhohn and Reiter 1939: 43). Also, Kluck
hohn points out that both dates may represent merely the 
reoccupation of a single room in Bc-51 by persons from 
across the canyon (Kluckhohn and Reiter 1939: 156). 
Whatever the true relationship between Bc-50, Bc-51, and 
the other Chaco Canyon pueblos, it is apparent that the 
problem cannot be resolved by tree-ring evidence alone. 
With only two dates from a repaired room in Bc-51 and 
one date from an eroded specimen in Bc-50, simply not 
enough tree-ring data exist upon which solid conclusions 
can be based. 

Bc-59 
The Ruin 

The site is situated on the south side of Chaco Canyon 
adjacent to Bc-50 and Bc-51 (fig. 2). The excavated por
tion, which is nearly the entire ruin, contains 16 rooms 
and 5 kivas (fig. 7). The site has several periods of con
struction exposed, and all indications are that the ruin 

represents a long, but not necessarily continuous, period 
of occupation. Masonry and construction are similar to 
that of Bc-50 and Bc-51, although none of Hawley's faced 
or veneered masonry types are present (Gordon Vivian, 
personal communication). Bc-59 was excavated by the Uni
versity of New Mexico Field School in the summer of 1947 
under the general direction of Paul Reiter and the specific 
direction of Tom W. Mathews. In 1950 the site came under 
the jurisdiction of the National Park Service, and in that 
and the following year it was stabilized for interpretive 
use. No excavation report is presently available. 

The Tree-Ring Specimens 
A number of specimens from Bc-59 was collected by 

Gordon Vivian in 1951 while he was doing repair work on 
the kivas associated with the ruin. Three dates (Table III) 
were derived by Bannister and checked by Terah L. 
Smiley. 

Discussion 
Kiva 2 of Bc-59 is composed of two distinct kivas, an 

upper and a lower. The dated specimens were all next to 
one another in the ventilator shaft of the upper kiva, and 
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thus it is not surprising that all three pieces were cut the 
same year. T h e dates apparently indicate that the upper 
level of Kiva 2 was constructed or repaired dur ing the year 
1110 or shortly thereafter. 

TABLE III — Dated Tree-Ring Specimens from Bc-59 

All of the specimens are from the subfloor ventilator shaft of the 
upper distinct level of Kiva 2. The dates are presented in Form 6 
(tee Table I ) . 

Specimen 
Number 

Be 4 9 - -1 
4 

Be 5_? -2 
4 

Be 59 

4 "3 

Date A.D. 
Inner-Outer 

1050p-1110c 

1074p-1110c 

1084p-1110c 

Species 

PP 

PP 

Pine? 

Type 
Specimen 

sec 

sec 

sec 

TABLE I V — D a t e d Tree-Ring Specimens from Bc-192 
The specimen is from Kiva C. The date is presented in Form 6 

(tee Table I ) . 

Specimen 
Number 

BCB-la.b 

Date A.D. 
Inner-Outer Species 

1031-I104vv PP 

Type 
Specimen 

rot frag 

Bc-192 
The Ruin 

Bc-192 is located along the northwest wall of the rincon 
east of Chetro Ketl (fig. 2). It is a rectangular ru in con
sisting of 3 kivas and at least 20 rooms (fig. 8). Excavation 
was undertaken in 1960 by Wil l iam Bromberg and James 
C. Maxon of the National Park Service. 

The Tree-Ring Specimens 
T h e specimens were obtained dur ing the 1960 excava

tions and a single date (Table IV) was derived by Jeffrey S. 
Dean and checked by Bannister. 

Discussion 
T h e single non-cutting date falls within the range of 

similar, and presumably contemporaneous, Chaco Canyon 
pueblos. 

Bc-362 
The Ruin 

Bc-362 is located on the floor of Chaco Canyon several 
hundred yards due south of Casa Chiqui ta and somewhat 
farther southwest of Kin Kletso (fig. 2). T h e ruin consists 
of a small house site of 20 rooms and 2 kivas (fig. 9). T h e 
kivas both have benches and four pilasters. Dur ing 
the summer of 1962, the site was excavated by Roland 
Richert and Charles Voll, Ruins Stabilization Unit , Na
tional Park Service. 

The Tree-Rmg Specimens 
All specimens were collected dur ing the 1962 excava

tions. Nine dates (Table V) were derived by Jeffrey S. 
Dean and checked by Bannister. 

FIGURE 6—Site Bc-51, plan. Compare with Kluckhohn 1939, Map 1, for rooms and kiva excavated by later field schools. (National Park Service) 
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Discussion 
With seven construction dates from Kiva 3, the tree-ring 

evidence suggests either a time of construction in the early 

TABLE V — Dated Tree-Ring Specimens from Bc-362 
The dates are presented in Form 6, (see Table I ) . 

Specimen 
Number 

Be 362-la-n 
Be 362-2a-f 
Be 362-3a-d 
Be 362-6a-f 

Be 362-7a-b 

Be 362-8a-3 
Be 362-9 
Be 362-10a-d 
Be 362-11 

Date A.D. 
Inner-Outer 

1034±p-1087v 
1061 - 1109c 
1051p- 1088c 
1029-1113+v 

1034p - 1085c 

1024p- 1077v 
1075- 1104vv 
1056- 1104vv 
1054-1107+v 

Species 

Pnn 
Pnn 
Pnn 
Pnn 

Pnn 

DF 
Pnn 
Pnn 
Pnn 

Type 
Specimen 

ch. frag. 
ch. frag. 
ch. frag. 
ch. frag. 

ch. frag. 

ch. frag. 
ch. frag. 
ch. frag. 
ch. frag. 

Remarks 

Kiva 3 
Kiva 3 
Kiva 3 
Kiva 1, pole 
& splint 
supports for 
niche 
Kiva 1, pole 
& splint 
supports for 
niche 
Kiva 3 
Kiva 3 
Kiva 3 
Kiva 3 

1100's (with a few reused timbers incorporated), or an 
earlier building period around 1088 with an extensive 
remodeling operation about 1109. The scantier evidence 
for Kiva 1 suggests a similar equivocal interpretation. 

CASA CHIQUITA 
The Ruin 

Casa Chiquita, the Ruin No. 9 of Simpson (1852: 30-48, 
131-133) , is situated on the north side of Chaco Canyon, 
northwest of Pueblo Bonito and one mile downstream 
from it (fig. 2). Hawley (1934: 8) describes Casa Chi
quita as one of the smaller Chaco Canyon pueblos (fig. 
10) . It is said by Hewett (1936: 37) to be a small house 
that never got beyond the beginning stages of develop
ment, although the restoration drawing by Coffin (in 
Hewett 1936: 178) shows a structure four stories high. 
Fisher (in Hewett 1936: 159) estimates an aboriginal pop
ulation of 100 people. 
The Tree-Ring Specimens 

One specimen was collected from Casa Chiquita by Gor
don Vivian in 1951, dated by Bannister (Table VI), and 
checked by Terah L. Smiley. 
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FIGURE 7—Bc-59 following stabilization as an exhibit-in-place. (National Park Service) 



TABLE VI — Dated Tree-Ring Specimen from 
Casa Chiquita 

The specimen was a north-south viga between the first and second 
story of the sixth room from the southwest corner of the site in the 
south (outside) row. The date is presented in Form 6 (see Table I ) . 

TABLE VII — Dated Tree-Ring Specimen from 
Casa Rmconada 

The specimen was the southwest corner post of the great kiva. 
The date is presented in Form 3 (see Table I ) . 

Specimen 
Number 

None 

Date A.D. 
Inner-Outer 

866-9T91 

From 
End 

20 

Species 

PP 

Type 
Specimen 

Yl sec 

1 Tentative date. See "Discussion." 

Discussion 

With a structure as large as Casa Chiqui ta it is almost 
impossible to draw meaningful inferences upon the basis 
of a single tree-ring date. It can be said, however, that the 
CCh date falls well within the range of the first story con
struction dates from Kin Kletso, the neighboring ruin 
which is presumably contemporaneous with Casa Chiqui ta . 

_,, „ . CASA R I N C O N A D A 
The Rum 

T h e site is located in a r incon across from Pueblo Bonito 
and is near Bc-50, Bc-51, and Bc-59 (fig. 2; Vivian and 
Reiter 1960, fig. 3). Casa Rinconada is a great kiva, 
approximately 64 feet in diameter, which is isolated from 
any large pueblo. It probably served as a religious center 
for several of the contemporaneous pueblos in the general 
vicinity. T h e structure has a single antechamber at the 
south and a nor th antechamber uni t containing three to 
six rooms (fig. 11). T h e r e are also indications of three 
peripheral rooms not connected with the antechambers. 
T h e ruin was excavated by the State Museum and the Uni-
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Specimen 
Number 

CCh-1 

Date A.D. 
Inner-Outer 

944p-1060+c 

Species 

PP 

Specimen 
Type 

sec 

FIGURE 8—Bc-192, a talus site in the rincon east of Chetro Ketl. (After Maxon) 



FIGURE 9—Bc-362. A small masonry site in the open canyon floor near Kin Kletso. (After Richert and Voll, 1962) 

versify of New Mexico in 1931 and is reported in Vivian 
and Reiter (1960). 

The Tree-Ring Specimens 

The Laboratory of Tree-Ring Research has two boxes 
of charcoal fragments and two log sections (one of them 
oak) from Casa Rinconada that are thought to have been 
collected by Florence M. Hawley in 1930. The one speci
men dated (Table VII) is by Hawley. 

Discussion 

Since the Casa Rinconada date was never published by 
Hawley, and since there is no evidence that it was ever 
checked by Douglass, it is quite possible that Hawley con
sidered it strictly tentative. Nevertheless, the specimen tag 
and file card both carry the date as given in Table VII, and 
for that reason it is reproduced here. The reader is warned, 
however, that the Casa Rinconada date should be used 
only with caution. 

CHETRO KETL 
The Ruin 

Chetro Ketl is situated on the north side of Chaco Can
yon less than one-half mile due east and upstream from 
Pueblo Bonito (fig. 2). It once contained over 500 rooms 
and was termed by Hawley (1934: 7-8) one of the six 
most extensive Chaco Canyon pueblos (figs. 12, 13). The 
ground plan of the ruin indicates at least 14 kivas, and 
both Hawley and Coffin postulate five stories for the ori
ginal structure (Hawley 1934: 7; Coffin in Hewett 1936: 
168). Fisher (in Hewett 1936: 159) estimates that 1200 
people once lived in Chetro Ketl, while Hawley (1934: 7) 
puts the figure even higher at 1500 people. 

Controlled excavation of Chetro Ketl was undertaken in 
1920 and 1921 by the School of American Research under 
the directorship of E. L. Hewett. Work was discontinued 
between 1921 and 1929 and then resumed by the School of 
American Research and the University of New Mexico, 
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again directed by E. L. Hewett, until 1934. Numerous col
lateral studies at Chetro Ketl were undertaken dur ing this 
period (see Brand, Hawley, Hibben, et al. 1937: 25-27), 
including Hawley's study of the dated prehistory of the 
ruin based principally on tree-ring analysis (Hawley 1934). 
T h e principal reports dealing with the 1920-1921 excava
tion are Bloom (1921) and Hewett (1921). For an ac
count of the 1929-1934 excavations the principal works are 
Hawley (1934) and Hewett (1936). A report on the great 
kivas has been published in Vivian and Reiter (1960) . 
The Tree-Ring Specimens 

A few samples for the JPB series were taken from Chetro 

Ketl by J u d d in 1922 and 1925. Florence M. Hawley and 
Roy Lassetter made an extensive collection (the CK series 
through CK-559) in 1930 and 1931, and several pieces 
(CK-A's) are thought to have been collected by Paul 

Reiter at about the same time. In 1940 Deric O'Bryan 
visited the ruin for Gila Pueblo and obtained the GP's.. 
GP-2437 through GP-2445, however, were actually col
lected dur ing the course of the School of American Re
search excavations and turned over to O'Bryan. A flash 
flood in 1947, emanat ing from the rincon behind Chetro 
Ketl, did considerable damage to the rear (north) wall of 
the ruin. In the repair and salvage work that followed, 

TABLE VIII —• Dated Tree-Ring Specimens from Chetro Ketl 
A. The dates are presented in Forms 2 and 4 (see Table I ) . 

Specimen 
Number 

JPB-56a 

JPB-140 

JPB-141 

JPB-143 
JPB-144 

Date A.D. 
Inner-Outer 

995-1072v 

932p-1069+c 

965p-1066v 

985-1053 
944-1044 

Estimated 
Cut. Date 

1053±3 
1044+x 

Species 

PP 

PP 

PP 

PP 
PP 

Type 
Spec. 

sec 

54 sec 

54 sec 

frag 
sec 

Remarks 

Provenience un
known 

Roof SE section 
(Hewitt scrap pile) 

Roof SE section 
(Hewitt scrap pile.) 

Log NE quarter. 
Log middle E side. 

B. The provenience of the specimens is unknown. 
The dates are presented in Form 2 (see Table I ) . 

C. The dates are presented in Form 3 (see Table I ) . 

Specimen 
Number 

CK-1 
CK-2 
CK-5 
CK-9 
CK-10 
CK-13 
CK-14 
CK-24 
CK-2 5 
CK-27 
CK-30 
CK-33 
CK-34 
CK-36 
CK-37 
CK-40 
CK-42 
CK-5 3 
CK-54 

Date A.D. 
Inner-Outer 

965-1053 
1012-1059 
1035-1062 
986-1072 
986-1068 

1030-1070 
961-1070 
966-1067 

1007-1069 
1035-1074 
1001-1061 
1011-1051 

-1052 
820-937 
940-1049 

1019-1052 
965-1057 
960-1103 
977-1100 

From 
End 

10-15 
10-15 
10-15 

1-5 
1-5 
1-5 
1-5 
1-5 
1-5 

end 
5-10 
1-5 
1-5 
far 
1-5 
end 
1-10 
end 
end 

Type 
Spec. 

14 sec 
sec 
sec 

14 sec 
sec 
sec 
sec 

54 sec 
54 sec 

sec 
core 
sec 
sec 

broken sec 
sec 
sec 

54 sec 
core 
core 

Room 

4 
4 
4 
4 

8a 
KivaA 
KivaA 
KivaA 
KivaA 

8 
8 
40 
40 
43 
44 
43 
43 

Kiva G, buttress 
Kiva G, buttress 

Remarks Floor 

2 
2 
2 
2 
1 

1 
1 
3 
3 
3 
3 
3 
3 

139 

Specimen 
Number 

CK-A-10 
CK-A-11 

CK-A-12 

Date A.D. 
Inner-Outer 

994-1033 
973-1024 

958-1024 

Estimated 
Cut. Date 

1033 
1024±10 
1024±2 

Species 

PP 
PP 

PP 

Type 
Spec. 

frag 
frag 

frag 
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Number 
Specimen 

CK-55 
CK-56 
CK-57 
CK-58 

CK-61 
CK-63 
CK-64 
CK-65 
CK-66 
CK-67 
CK-68 
CK-70 
CK-72 
CK-73 
CK-75 
CK-76 
CK-80 
CK-81 
CK-82 
CK-83 
CK-84 
CK-85 
CK-89 
CK-94 
CK-95 
CK-96 

CK-99 
CK-101 
CK-102 
CK-103 
CK-104 
CK-105 
CK-107 
CK-109 
CK-110 
CK-111 
CK-112 
CK-113 
CK-115 
CK-116 
CK-117 
CK-118 
CK-121 
CK-123 
CK-126 
CK-128 
CK-129 
CK-131 
CK-132 
CK-135 
CK-136 
CK-137 
CK-138 
CK-139 
CK-140 
CK-143 
CK-144 
CK-146 
CK-147 
CK-148 
CK-149 
CK-150 

Date A.D. 
Inner-Outer 

947-1035 
1008-1052 
1057-1099 
1062-1099 
960-1100 
975-1051 
991-1037 
915-1038 
927-1050 
990-1053 
950-1039 

1037-1075 
940-1050 
991-1059 
976-1038 

1025-1052 
-1053 

1023-1053 
923-1053 
998-1039 
961-1053 
972-1052 

-1053 
962-1061 

-1033 
1002-1063 

-1037 
-1043 

969-1041 
960-1052 
964-1059 
900-1007 
956-1008 

-1009 
983-1009 
946-1009 
938-1000 
959-1000 
957-1009 
951-1002 
957-1047 
918-1020 
979-1048 

1004-1038 
990-1049 
993-1061 

1048-1063 
1061-1102 
960-1052 
955-1038 
951-1048 
957-1097 
956-1066 

-1049 
920-1049 

1003-1066 
955-1038 
972-1029 
987-1029 
987-1031 
955-1042 
997-1063 

From 
End 

end 
end 
end 
end 

end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 

end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 

end 
1-5 

end 
1-5 
end 
1-5 

end 
1-2 

Type 
Spec. 

core 
core 
core 
core 

core 
core 
core 
core 
sec 
sec 
sec 
sec 
sec 

54s sec 
Vl sec 

sec 

sec 
Yi sec 

sec 
sec 
sec 
sec 
sec 
sec 
sec 

core 
Vl sec 
14 sec 

sec 
Vl sec 

sec 
14 sec 

sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
core 
sec 

core 
core 
sec 

core 
core 
sec 

broken sec 
sec 
sec 

core 
sec 
sec 

Vl sec 
core 
sec 

Room 

Kiva G, buttress 
Kiva G, buttress 
Kiva G, buttress 
Kiva G, buttress 

Kiva G, buttress 
Kiva G, buttress 

2 
44 
2 

40 
2 

Kiva G, buttress 
Kiva G, buttress 

48 
48 
48 
48 
48 
48 
48 
48 
48 
46 
46 
46 
46 

43 
46 
46 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 

Kiva G, buttress 
8a 
1 
1 
1 
1 

Kiva G, buttress 
Kiva G, buttress 
Kiva G, buttress 
Kiva G, buttress 

101 
42 
48 
43 
43 
31 
53 
53 

Remarks Floor 

2 
3 
2 
3 
1 

3 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

2 
3 
2 
2 
2 

2 
2 
2 

Table VIII - C. con't. 



Table VIII - C. con't. 

Specimen 
Number 

CK-151 
CK-153 
CK-154 
CK-155 
CK-156 
CK-157 
CK-158 
CK-159 
CK-160 
CK-163 
CK-I63a 
CK-164 
CK-165 
CK-166 
CK-167 
CK-168 
CK-169 
CK-170 
CK-171 
CK-173 
CK-174 
CK-175 
CK-301 
CK-302 
CK-303 
CK-306 
CK-308 
CK-309 
CK-310 
CK-313 
CK-314 
CK-316 
CK-319 
CK-321 
CK-322 
CK-323 
CK-324 
CK-325 
CK-326 
CK-327 
CK-330 
CK-331 
CK-332 
CK-335 
CK-336 
CK-337 
CK-341 
CK-347 
CK-348 
CK-353 
CK-355 
CK-356 
CK-357 
CK-361 
CK-362 
CK-369 
CK-521 
CK-522 
CK-531 
CK-533 
CK-534 
CK-559 

Date A.D. 
Inner-Outer 

996-1040 
1002-1047 
1013-1040 
1013-1051 
926-1038 
974-1043 
938-1040 
978-1028 
947-994 
940-1053 

-1003 
967-1024 
966-1037 
952-1038 

1005-1038 
-1098 

1056-1064 
1061-1083 
1051-1086 
1053-1074 
888-1054 
952-1033 

1049-1102 
1053-1102 
1027-1116 
999-1092 
975-1060 
996-1099 
987-1067 
916-1080 

1035-1103 
847-911 
999-1099 
998-1057 
996-1068 

1026-1102 
1000-1073 
864-925 
954-1018 
952-1026 
898-931 
643-953 

1061-1102 
944-1037 
960-1051 
990-1038 
983-1054 
974-1028 
989-1051 
942-1040 
995-1050 
981-1043 
936-1048 

1017-1060 
900-945 
960-1056 
834-1002 
771-1039 
970-1072 
998-1038 
970-1038 
925-1020 

From 
End 

end 
1-5 

end 
end 
end 
end 
end 
5-15 
far 
1-5 
far 
1-5 
1-5 

end 
end 
1-5 
far 
far 
far 
far 

end 
end 
end 
end 
end 
1-5 
1-5 
1-5 
far 
5-15 
end 

ca. 200 
1-5 

5-10 
end 
end 
end 
far 
1-5 
far 

ca. 200 
ca. 150 

end 
end 
end 
end 
end 
far 
end 
end 

ca. 10 
end 
end 
end 
end 

10-50 
ca. 100 

far 
end 
end 
end 
5-15 

Type 
Spec. 

sec-
sec 
sec 
sec 

core 
core 
core 
core 
sec 
sec 
sec 
sec 
sec 

!/4 sec 
14 sec 

sec 
sec 
sec-
sec 
sec 

1/2 sec 
core 
sec 
sec 

14 sec 
sec 

core 
core 
sec 

broken sec 
sec 

core 
core 
sec 
sec 
sec 
sec 
sec 
sec 

core 
sec 

Vl sec 
pieces 
core 
core 
core 
sec 

1/2 sec 
sec 

core 
1/2 sec 
1/2 sec 

broken sec 
sec 
sec 
sec 
sec 
sec 

core 
core 
core 
sec 

Room 

53 
53 
53 
53 
47 
44 
44 
42 
48 
48 
48 
48 
47 
42 
49 

Remarks 

Kiva G, buttress 
R i v a l 
Kiva I 
Kiva I 
Kiva I 

40 
43 
27 
27 
27 
27 
27 
27 
35 
35 
35 

Kiva G. 
K ivaK 

35 
35 
38 
38 
103 
103 

101, 102 
K i v a H 
Kiva G, 

27 
40 
39 
40 

48,50 
37 
57 
58 
54 
53 
59 
59 
59 
4 

Kiva G 
Kiva J 

64 
64 
64 
55 

pilaster support 

pilaster support 

Floor 

2 
2 
2 
3 
3 
3 
3 
2 
2 
2 
2 

3 
2 
2 

3 
2 
2 
2 

(repair) 
2 
2 
2 
2 
2 
2 

1 
1 
1 
2 
2 
2 
2 

2 
2 
2 
2 
2 
3 
3 
2 
3 
2 
2 
3 
3 
2 

4 
1 
1 
1 
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D. The dates are presented in Form 1 (see Table I ) . 

Specimen 
Number 

GP-2194 

GP-2195 

GP-2196 

GP-2197 

GP-2198 

GP-2199 

GP-2200 

GP-2201 

GP-2202 

GP-2203 

GP-2205 

GP-2206 

GP-2207 

GP-2208 

GP-2209 

GP-2210 

GP-2211 

GP-2212 

GP-2437 

GP-2438 

GP-2439 

GP-2440 

GP-2441 

GP-2442 

GP-2443 

GP-2444 

GP-2445 

Date A.D. 
Inner-Outer 

0945-1045 

861-1048 

844-1053 

822-1046 

©927-1062 

©997-1061 

©964-1039 

905-1045 

©864-1041 

©1022-1074 

©982-1043 

941-1060+ 

©945-1052+ 

©939-1052 

754-948+ 

1018-1053 

©989-1061 

©994-1059+ 

©964-1035 

©990-1033 

©982-1006? 

©1002-1046 

©979-1034 

©1019-1045 

©997-1034 

©967-1034 

1013-1043+? 

Species 

Pine 

Pine 

Type 
Spec. 

core 

core 

core 

core 

sec 

core 

core 

core 

core 

core 

sec 

core 

sec 

sec 

sec 

sec 

core 

core 

sec 

sec 

sec 

sec 

sec 

ch sec 

sec 

ch sec 

rot frag 

Remarks 

Viga in N wall, room NE 
of Tower Kiva. 

1st viga from N in W wall 
of Room NE of Tower Kiva. 

2nd viga from N in W wall 
of Room NE of Tower Kiva. 

S viga. 

Loose beam in Room, E of 
Tower Kiva. 

Embedded in wall of Room 
E of Tower Kiva. 

Viga in situ, next to outside 
Room NEE of Tower Kiva. 

Viga in situ, outside Room 
E of Tower Kiva. 

Viga in situ, outside Room 
NEE of Tower Kiva. 

Rafter over shelf, outside 
Room NEE of Tower Kiva. 

Viga in situ outside Room, 
2nd Room S of GP-2200. 

NE pilaster foundation, 2nd 
kiva S of Tower Kiva. 

Rafter in situ in Room S of 
2nd kiva S of Tower Kiva. 

Viga in situ, 2nd Room from 
outside, SE corner of site. 

S (superposed) upper kiva, 
NE pilaster foundation. 

Viga in situ, 3rd Room from 
outside, SE corner of site. 

SW corner of site, 2nd Room 
from outside (in situ). 

SW corner of site, corner 
outside room. 1st of 3 
lintels. 

Exact provenience unknown. 

Same as above. 

Same as above. 

Same as above. 

Same as above. 

Same as above. 

Same as above. 

Same as above. 

Same as above. 
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E. Specimens given as Species " X " are probably either Abies concolor or Picea glauca. 
In the Remarks [s ic] column two room numbers separated by a slash indicate specimen came from mutually common wall. 

The dates are presented in Form 6 (see Table I ) . 

Specimen Date A.D. Type 
Number Inner-Outer Species Spec. Room Remarks 

CK-700 1010p-1038c PP sec 57 (roof) 
CK-701 918p-1039vL PP sec 44 
CK-702 949-1040+vL X sec 54 
CK-703 995p-1049c PP sec 55 
CK-704 953p-1039v DF sec 55 
CK-705 962p-1067+vL X sec 44 
CK-706 976p-1039vL X sec 44 
CK-707 1000p-1042c PP sec 54 
CK-708 973p-1046vL PP sec 53 
CK-710 982p-1038vL X sec 44 
CK-711 952p-1051vvL PP sec 59 
CK-712 957p-1033vL PP sec 58 
CK-713 807p-1045vL PP sec N W corner room, unnumbered. 1st ceiling level. 
CK-714 957p-1021c PP sec From base of 3 story wall ( Room 60/61 19ft.pole. 
CK-718 983p-1051vvL X sec 45/43A/49 (E wa l l ) . 
CK-720 1000p-1039c X sec 45 /43A/49 ( E w a l l ) . 
CK-72I 995p-1036c PP sec 60/61 
CK-723 1003p-1040vL X sec 58 
CK-724 1026p-1045c DF sec 60/61 
CK-726 996p-1038vvL DF sec 58 
CK-729 10l4p-1039c PP sec 49/50 
CK-733 1018p-1050vL X sec General. 
CK-734 969p-1008vL PP sec 65 
CK-735 997±p-1038vL PP sec 58 
CK-737 1022p-1043c DF sec 60/61 
CK-738 993p-1039vL X sec 58 
CK-739 989p-1039vL X sec 58 
CK-740 997p-1040c PP sec 58 
CK-741 982p-1028vL PP sec 47/52. 
CK-743 1009p-1044vL PP sec 58 
CK-744 1014p-1039vL PP sec 58/59. 
CK-745 975p-1008vL X sec 46 
CK-746 994p-1036+vL PP sec 57 (roof) 
CK-748 985p-1040c DF sec 45/43A/49 (E wa l l ) . 
CK-752 970p-1051vL PP sec 45/43A/49 (E wa l l ) . 
CK-753 948p-1039wL PP VA sec 45/43A/49 (E wa l l ) . 
CK-755 972p-1038vvL X V2 sec General. 
CK-758 897±p-1023v PP VA sec 58/59 
CK-759 947p-1040+vL PP sec General. 
CK-760 96lp-1039vL PP sec 47/52. 
CK-761 984-1051vL X Vl sec General. 
CK-766 1013-1039c X sec 60 /61 . 
CK-769 975p-1039vL DF sec 49/50. 
CK-771 1026p-1045c X sec 65 
CK-772 1008p-1039vL X sec 49/50. 
CK-773 985p-1036c PP sec 47/52. 
CK-774 949p-1034vvL PP sec 58 
CK-775 1011p-1051c PP sec 47/52. 
CK-776 1012p-1039vL DF sec 58 
CK-777 1026-1045c DF sec 58/59 
CK-778 971p-1036+vL PP sec 47/52 
CK-779 997p-1039vL DF sec 57 (roof) 
CK-781 1013p-1047vL PP sec 60 /61 . 
CK-782 1011p-1038+vL PP sec 47/52. 
CK-783 990p-1009vL PP sec 65 
CK-784 1017p-1051c PP sec 47/52. 
CK-785 987p-1039c PP sec 43A 
CK-786 1027p-1047c X sec 60 /61 . 
CK-789 1011p-1039c X sec 60 /61 . 
CK-791 988p-1024vvL PP sec 58/59. 
CK-796 994p-1038+vL PP sec 58 
CK-797 1010p-1039+vL X sec 49/50. 
CK-800 1018p-1045c PP sec General. 
CK-802 1003p-1045vL PP sec 43A 
CK-804 953p-1050+vL X sec 45/43A/49 (E wa l l ) . 
CK-805 957p-1026vvL PP VA sec 47/52. 
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T a b l e V I I I - E. c o n ' t . 

Specimen Date A.D. Type 
Number Inner-Outer Species Spec. Room Remarks 

CK-806 1019p-1038c PP sec 58/59. 
CK-808 987±p-1038c PP sec 49/50. 
CK-809 1002p-1033vL PP sec 58 
CK-810 996p-1038+wL PP 1/2 sec 47/52. 
CK-811 987p-1029vvL PP sec 47/52. 
CK-812 980p- 1029c PP sec General. 
CK-813 969p-1047vL X sec General. 
CK-814 964p-1034vvL PP 1/2 sec 45/43A/49 (E wa l l ) . 
CK-815 1007p-1045vL PP sec 48 
CK-816 1015p-I039c X sec 58 
CK-817 1014p-1038c PP sec 45/43A/49 (E wa l l ) . 
CK-819 987p-1038c PP sec General. 
CK-821 1025p-1046c PP sec 58/59. 
CK-823 1020p-1046vL PP sec General. 
CK-824 1017p-1045c PP sec General. 
CK-825 988p-102Ic PP sec 58 
CK-826 979p-1040vvL PP sec 60 /61 . 
CK-827 940p-1028vv PP sec General. 
CK-828 1008p-1037vL PP sec 58/59. 
CK-829 964p-1043+vL PP sec 65 
CK-831 1010p-1047vvL X sec 58 
CK-832 1008p-1046vv PP sec 60 /61 . 
CK-833 1013p-1046vvL PP sec 46 
CK-834 851±p-1026c Jun sec 58 
CK-835 989p-1040vL X sec General. 
CK-836 963p-1026vL PP sec 47/52. 
CK-838 1000p-1040vL X sec 57 (roof) 
CK-839 988p-1042c PP sec 45/43A/49 (E wa l l ) . 
CK-840 974p-1028c PP sec General. 
CK-841 996±p-1046vvL P P sec General. 
CK-842 976p-1015c PP sec 58/59. 
CK-843 989p-1044vL PP sec 58 
CK-844 1004p-1039c X sec 58/59. 
CK-846 952p-1036+vL PP sec 45 
CK-847 968p-1036c PP sec 57 ( roof) . 
CK-848 985p-1046vvL PP sec 60 /61 . 
CK-849 947-1044+vL PP sec 65 
CK-850 967p-1018vL PP sec 58/59 
CK-852 883P-1038+C PP sec General (bored) . 
CK-853 928p-1043c PP sec 47/52. 
CK-853a 984p-1039vL X sec General. 
CK-854 976p-1044c PP sec 47/52. 
CK-855 891±p-1000+vL PP sec 47/52. 
CK-856 975p-1046vvL PP sec General. 
CK-857 931p-1047c X sec 60 /61 . 
CK-858 943p-1028vL PP sec General. 
CK-859 967p-1046vL X sec 60 /61 . 
CK-861 1000p-1046vL PP sec 60 /61 . 
CK-862 975p-1020c PP sec 58/59. 
CK-864 1021p-1046c PP sec General. 
CK-865 972p-1045vvL PP sec 43A 
CK-866 972p-1043vvL PP 1/2 sec 60/61 
CK-867 999p-1046vL PP sec General. 
CK-868 990p-1046vvL X sec 65 
CK-869 968p-1039+vL DF sec 60 /61 . 
CK-870 977p-1042vL DF sec 43A 
CK-871 1008p-1040c PP sec General. 
CK-872 999p-1037+vL PP sec 43A 
CK-873 936p-1032++vL PP sec General. 
CK-874 1001p-1043c PP sec General. 
CK-875 966p-1049c X sec 57 ( roof) . 
CK-876 1005p-1039c PP sec 57 ( roof) . 
CK-877 994p-1039c X sec 58 
CK-878 894p-990vL PP sec 58 
CK-879 956p-1030c PP sec 47/52. 
CK-880 952p-1040c PP sec 47/52. 
CK-881 966p-1038+vL PP sec 58 (bored) . 
CK-882 944p- 1041c X sec 60 /61 . 
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Number Inner-Outer Species Spec. Room Remarks 

CK-883 938±p-994vL PP sec 58 
CK-884 10T6p-1046c PP sec 60 /61 . 
CK-885 993±p-1046c PP sec General (bo red ) . 
CK-886 927p-1020vL PP sec 58/59. 
CK-887 995p-1043wL PP sec 65 
CK-889 959p-1026vL PP sec 47/52 
CK-890 971p-1029c PP sec 58 
CK-891 977p-1043c X sec 47/52 
CK-892 968p-1020c PP sec 60 /61 . 
CK-893 975p-1021c PP sec 60 /61 . 
CK-894 966p-1039vL PP sec 55 
CK-895 926p-1037c PP sec 55 
CK-898 968p-1043c X sec 55 
CK-900 873p-1034++vL PP sec 55 
CK-901 968p-1021vL PP sec 58/59. 
CK-902 987p-1038vL X sec 55 
CK-903 915±p-1021c PP sec 55 
CK-904 995p-1039c X sec 43 
CK-905 999p-1038c PP sec 57 ( roof) . 
CK-906 944p-1016++vLB PP sec 57 ( roof ) . 
CK-907 929p-995+vL PP sec 45/43A/49 (E wa l l ) . 
CK-908 939p-1034++v X sec 45 
CK-909 993p-1038c PP sec 57 ( roof ) . 
CK-910 974p-1038c PP sec 57 ( roof ) . 
CK-911 988p-1038vL X sec 57 ( roof) . 
CK-912 995p-1036+c PP sec 57 ( roof ) . 
CK-913 977p-1044c X sec 45 /43A/49 ( E w a l l ) . 
CK-914 983p-1037+c PP sec 48 
CK-916 989p-1020vL PP sec 58 
CK-917 990p-1037+c PP sec 57 ( roof) . 
CK-918 988p-1037c PP sec 47/52. 
CK-919 991p-1037c PP sec 58/59. 
CK-920 988p-1037+vL PP sec 57 ( roof ) . 
CK-921 943p-1037+vL N PP 34 sec 46 
CK-923 916p-989vL PP sec 58/59. 
CK-924 1009p-1038c PP sec 45/43A/49 (E wa l l ) . 
CK-926 994p-1021vL PP sec 60 /61 . 
CK-927 1000p-1038vL PP sec 58/59-
CK-928 959p-1039c PP sec 57 ( roof) . 
CK-929 986p-1039c PP sec 57 ( roof ) . 
CK-930 996p-1038c PP sec 43A 
CK-931 980p-1034c PP sec 47/52. 
CK-933 905p-1043+vL PP sec 45 
CK-934 987p-1038+vL PP sec 57 ( roof) . 
CK-935 981±p-1044c PP sec 57 ( roof ) . 
CK-936 996p-1047wL PP sec 60 /61 . 
CK-937 934p-1020vL PP sec 58 
CK-938 985p-1037+vL PP sec 57 ( roof ) . 
CK-939 933p-1032+c PP sec General. 
CK-940 988p-1021vL PP sec General. 
CK-941 947p-1038c PP sec General. 
CK-942 1008p-1039c PP sec General. 
CK-943 989p-1040vL PP sec General. 
CK-944 939p-1006+vL PP sec General. 
CK-945 1007p-1039c PP sec General. 
CK-946 1004p-1024c P P sec General. 
CK-947 987p-1036+vvL PP sec General. 
CK-949 984p-1037+c PP sec General. 
CK-950 1002p-1039vL PP sec General. 
CK-951 1007p-1039c PP sec General. 
CK-952 1002p-1036+c PP sec General. 
CK-953 1004p-1045c PP sec General. 
CK-954 1024p-1046c PP sec General. 
CK-955 1002p-1039c PP sec General. 
CK-956 940p-1028c PP sec General. 
CK-958 996p-1045vL X sec General. 
CK-959 994p-1040vL PP sec General. 
CK-965 976p-1044cL PP sec Room 60-61 
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Gordon Vivian collected all of the logs that had been 
washed out. This series, CK-700 through CK-965, repre
sents one of the most extensive collections of construction 
beams from a limited area that is available from any ruin 
in the Southwest. Most, but not all, of the specimens are 
now in the collections of the Laboratory of Tree-Ring 
Research. 

The five JPB specimens (Table VIII A) were dated by 
A. E. Douglass. It is not known for certain who did the 
dating on the three CK-A pieces (Table VIII B), although 
it is known that Douglass checked them, and quite possibly 
either Hawley or Lassetter derived the dates. Hawley ob
tained 143 dates (Table VIII C) on the CK series (up to 
CK-559), and her results were confirmed by Douglass. The 
27 GP specimens (Table VIII D) were dated by O'Bryan 
at Gila Pueblo. Bannister derived 202 dates (Table VIII 
E), representing the CK series from CK-700 on, and these 
were checked by Don P. Morris and C. W. Ferguson. 

Douglass (1935: 51) listed five dates for Chetro Ketl, 
and, although the dates are not identified individually by 
specimen number, there is no doubt that they represent 
the JPB series. The range of these five dates was again 
given by Douglass (1938: 13). The differences between the 

dates given by Douglass and the listings presented in Table 
VIII A are a result of a later modification and review of 
the specimens by Bannister and Smiley. Hawley (1934, 
Protocol 1) published the CK series, up to CK-559, along 
with their proveniences and associated masonry types, and 
later (Senter 1938: 6) gave the range of the same speci
mens in four groups according to different masonry types. 
For some unexplained reason there is one more specimen 
cited in Hawley's (Senter) 1938 article than in her 1934 
publication. Smiley (1951: 19) gave the range of 150 
Chetro Ketl dates. Smiley's list evidently included four of 
the JPB's, plus the 144 dated CK's listed by Hawley in 
1938, and the two dated specimens from the Talus Rock 
Shelter. The GP series has not been previously published, 
while 201 samples of the CK group dated by Bannister are 
summarized only (Bannister 1960: 19). 

Discussion 

With a total of 380 dates Chetro Ketl has yielded far 
more dated specimens than any other ruin in the Chaco 
Canyon region. As a direct result both of the large quan
tity of specimens and of the specificity of their stated pro
veniences, the building periods of Chetro Ketl are the 
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FIGURE 10—Casa Chiquita, east wing, looking south. (National Park Service) 



FIGURE 11—Casa Rinconda. A, subfloor passage, lower floor level; 
B, circular trench, lower floor level; C, outer wall; D, original bench, 
later covered with veneers; E, later bench veneer; F, earlier partial 
vault; G. west vault; H, vault extension; J, firebox; K, fire screen; 
L, subfloor enclosure; M, east vault; N, the seating pits; O, north 
antechamber; P, partial peripheral rooms. 

best known of the great Chaco pueblos. On the basis of 
143 dated specimens and their associated masonry types 
Hawley (1934) published a detailed account of the various 
Chetro Ketl building periods. Since her conclusions (Haw
ley 1934: 77-78) are relevant far beyond the situation at 
Chetro Ketl alone, they are summarized here: 

". . . Chetro Ketl history is found to divide itself 
into three periods, of which the first and at present the 
least known is the longest. We recognize the existence 
of this period through discovery of timbers the cutting 
dates of which fall between the years of 945 and 1030. 
These beams were subsequently re-used in walls of 
later construction. No walls of the first period have 
yet been uncovered at Chetro Ketl, as deep excavation 

is only begun, but logs of the same dates are found to 
come, consistently, from wall of crude masonry I ["un-
faced slab," 945-1030 (Brand, Hawley, Hibben, et al. 
1937: 88-89)] in other Chaco pueblos. 

"The second period, 1030-1090, was marked by 
rapid pueblo growth. Masonry was excellent. Between 
1030 and 1070 the masonry was that described as type 
II ["narrow banded with core," 1030-1070 (Brand 
Hawley, Hibben, et al. 1937: 88-89)] 

"By 1062 masonry III ["fine wide banded with 
core," 1062-1090; "inferior wide banded with core," 
1100-1116 (Brand, Hawley, Hibben, et al. 1937: 88-
89)] was already in use. Between 1062 and 1070 both 
types II and III were employed for construction; after 
that time masonry II was dropped and masonry III 
continued. Between 1060 and 1090 extensive re-mod
eling, re-building, and new additions resulted in the 
growth of Chetro Ketl on the ground plan as we know 
it today, with the exception of the few additions made 
in the following period. 

"The third and last main period, 1099-11164-, was 
brief, a period marked by architectural degeneration. 
(Although we yet have no dates between 1090 and 
1099, it is presumed that the building was carried 
consecutively from the one period to the other and 
that further work will yield dates within those years.) 
Three types of masonry were used in the third period 
["inferior wide banded with core," 1100-1116: "spalled 
blocks with core," 1100-1116; "fine unhanded with 
core," 1100-1116 (Brand, Hawley, Hibben, et al. 1937: 
88-89) ], but workmanship was not equal to that of the 
second period. . . . Chetro Ketl was probably deserted 
about 1020 [sic]; we now have no beam dated after 
1116 from its walls. Re-occupation of the abandoned 
village by some small migrating group may be indi
cated by the last stonework raised, masonry IV ["crude 
rubble without core," 11164- (Brand, Hawley, Hib
ben, et al. 1937: 88-89)], which bears little resem
blance to typical Chaco masonry types. It is conceiv
able that this masonry may represent only the degen
erate work of a small native group who lingered on in 
their old home, but the fact that the Great Sanctuary 
bench was finally re-lined in this style rather suggests 
the work of new-comers." 

The inconsistency seen in the assignment of the "inferior 
wide banded with core" type masonry, dated at 1100-1116, 
to Hawley's second period of 1030-1090 is the result of a 
later boosting of the dates of the masonry period (Brand, 
Hawley, Hibben, et al. 1937: 88-89). This is in contrast to 
her earlier work which indicates the masonry to have been 
used from 1061-1099 (Hawley 1934, Table I I ) . 

On the whole, Hawley's conclusions require little modi
fication in the light of new tree-ring dates. Only refinement 
is indicated. Perhaps the greatest changes would come in 
her first period, from 945 to 1030. Hawley assumes, for 
instance, that this was a period of "unfaced slab" masonry 
because the pre-1030 dates from Chetro Ketl match the 
dated timbers from this type of masonry in other Chaco 
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FIGURE 12—Chetro Ketl. The view is of the northeast corner and the rooms in the foreground furnished the bulk of the dated wood. (Na
tional Park Service) 

pueblos. An analysis of the tree-ring dates, however, shows 
that Hawley is in error. In the first place, none of the 31 
dated specimens definitely associated with "unfaced slab" 
masonry in Chaco Canyon ruins date later than 950 (see 
"Discussion" under Kin Bineola, Pueblo Bonito, Una 
Vida, and particularly, Penasco Blanco). As a group, these 
early dates range from 828 to 950, with the majority of the 
cutting dates near the upper end of the range. This evi
dence strongly suggests that the "unfaced slab" masonry 
was used during the period extending from before 900 to 
about 950. 

Turning to Chetro Ketl, and considering all of the pre-
1030 cutting dates, the following data can be assembled 
(figures in parentheses indicate number of specimens; the 

"4-" and " + + " symbols are of the Form 6 type [Table 

945 
989 
990 
994 
995+ 
1000 (2) 
1000+ 
1002 

1006? 
1006+ 
1007 
1008 (3) 
1009 (5) 
1015 
1016++ 

1018 
1020 (6) 
1021 (7) 
1024 (2) 
1026 (4) 
1028 (4) 
1029 (4) 

It is evident that the one 945 date stands apart from the 
main group, and this single date can hardly be considered 
justification for assuming that the "unfaced slab" masonry 
was used until 1030. The few pre-1030 non-cutting dates 
with an estimated small number of rings lost tend to rein
force the clusters apparent in the dates listed. Significantly, 
all of the dates, with the exception of 1006? (GP-2439), 
are known to have come from the north part of the north 
block of the numbered Chetro Ketl rooms. Five distinct 
clusters of dates can be distinguished, with the later ones 
the strongest. These clusters" are: 989-995+, 1000-1002, 
1006-1009, 1020-1021, and 1024-1029. That the last is not 
an artificial cluster is attested to by the fact that there is 
only one Chetro Ketl cutting date at 1030 and only a slight 
sprinkling of dates in the early 1030's. Another feature of 
importance is that all of the pre-1030 cutting dates were 
derived from reused timbers, since in every case the early 
specimens were found associated with greater numbers of 
pieces that dated later. The weight of evidence, then 
would indicate the earlier existence of a structure (or 
structures) which was built intermittently from the 990's 
through 1029. Its location may have been under or close 
by the present north portion of Chetro Ketl, and, although 
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FIGURE 13—Chetro Ketl. The majority of the dated tree-ring specimens came from the numbered rooms at the upper right. (After Reiter) 

the masonry used is unknown, in all likelihood it was not 
of the "unfaced slab" type; hence, either an unnamed 
masonry type or a backward extension of Hawley's "nar
row banded with core" type (1030-1070) is indicated. It 
may be that this hypothetical structure was similar to some 
of the smaller house units on the south side of the canyon 
Grant ing the existence of such a structure, it was probably 
razed around 1038 or 1039; no archeological evidence of it 
has yet been found in the Chetro Ketl excavations. 

Hawley's second bui lding period is given as 1030-1090, 
al though on the basis of masonry usage two overlapping 
divisions within this period are discernible. T h e first divi
sion, 1030-1070, is the period of "narrow banded with 
core" masonry, whereas the second division, 1062-1090, is 
associated with "inferior wide banded with core" masonry. 
It is Hawley's 1030-1070 period that requires modification 
in the light of new dates from Chetro Ketl. As far as can 
be determined, the bulk of Hawley's dates for this period 
came from specimens incorporated into the block of num
bered rooms north of Kivas I and J, and it is from this 
same area that all of the 201 specimens dated by Bannister 
originated. Considering only cutt ing dates of 1030 or later 
from this section of Chetro Ketl, the following list can be 
compiled (figures in parentheses indicate number of speci-
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mens; the " _ j _ " and " -{ -+" symbols are of the Form 6 type 
[Table I]) : 

1030 1039+ 1048 (2) 
1032+ 1040 (13) 1049 (2) 
1033 (4) 1040+ (3) 1050 
1034++ 1041 (3) 1050+ 
1036 (3) 1042 (4) 1051 (9) 
1036+ (5) 1043 (10) 1052 (4) 
1037 (6) 1043+ (2) 1053 (6) 
1037+ (7) 1044 (6) 1054 (2) 
1038 (31) 1044+ 1059 (2) 
1038+ (3) 1045 (11) 1060 
1039 (43) 1046 (15) 1061 

1047 (7) 1063 
1067+ 

Analysis of the list reveals one major and two minor 
clusters: 1036-1040, 1043-1047, and 1051-1053. T h e first 
cluster, 1036-1040, is comprised of over 100 specimens from 
throughout the nor th block of rooms. Since most of the 
dates come from timbers of primary usage, that is, they are 
not from reused or repair timbers, it appears that the 
1036-1040 interval represents the first major building pe
riod of the presently visible Chetro Ketl pueblo. Although 
it cannot be definitely proved , an analysis of the data sug
gests that construction in the north block of rooms prob
ably started in 1038 or 1039, and that, if a former structure 



did exist in the immediate vicinity, it was torn down at 
that time, and the earlier logs reused. The two later clus
ters of 1043-1047 and 1051-1053 indicate continued build
ing activity which was probably concentrated in the upper 
stories. By 1054 construction in this part of the ruin seems 
to have been essentially completed, and the scattering of 
dates between 1059 and 10674- probably represents repair 
work. A few of Hawley's specimens from Rooms 101 and 
103 and from the wall between Rooms 101 and 102 were 
also found in "narrow banded with core" masonry. Al
though figure 13 shows these rooms to be in the northern 
section of Chetro Ketl, Hawley (1934: 25, Table I) refers 
to them as being in the east wing of the pueblo. In any 
event, the dates of these pieces fall within the range of 
dates from the other north block specimens. Judging from 
tree-ring evidence alone, then, it would seem that the 
Chetro Ketl building period confined to "narrow banded 
with core" masonry started about 1038 and continued 
through three waves of activity until about 1054. 

No other new dates of significance have become avail
able since Hawley published her 1934 report. No attempt 
will be made, therefore, to reinterpret the old tree-ring 
dates as they bear upon Hawley's remaining Chetro Ketl 
building periods. As for her first major building period 
and the first part of her second, it can be said in summary 
that an analysis of the new dates suggests the existence of 
an undiscovered structure (or structures) perhaps located 
near or under the present northern part of Chetro Ketl. It 
was probably built between 990 and 1029 and torn down 
around 1038 in order to make way for the intense building 
activity in the north part of the pueblo which lasted from 
1038 to about 1054. 

The subject of Chetro Ketl building periods cannot be 
concluded, however, without mentioning the theory pre
sented by Harold S. Gladwin (1945: 122-130). Gladwin 
hypothesizes that the great Chaco Canyon pueblos of his 
Bonito Phase were built after 1080. By 1080, according 
to Gladwin, most of the trees in the Chaco Canyon had 
already been felled and used in the smaller Hosta Butte 
Phase pueblos, such as Bc-50, Bc-51, and Talus Unit No. 1. 
Thus, the builders of Pueblo Bonito, Chetro Ketl, and 
the other large pueblos were forced to reuse the beams 
from the smaller Hosta Butte Phase sites on the south side 
of the canyon, and only the few scattered cutting dates in 
the early 1100's give any real indication of when the great 
pueblos were actually built. 

To reinforce his argument, Gladwin takes all of the 
Chetro Ketl cutting dates as given in Hawley's 1934 pub
lication and groups them by floor level. He then computes 
the average date for each floor and obtains the following 
results: 11 logs from Floor 1 with an average date of 1061, 
35 logs from Floor 2 with an average date of 1053, and 32 
logs from Floor 3 with an average date of 1032. Since the 
beams from Floor 3 average 30 years earlier than those 
from Floor 1, Gladwin concludes that the few trees remain
ing in Chaco Canyon after 1080 were cut and used in 
the construction of Floor 1, and by the time Floor 3 was 
underway, the timbers were all reused logs from earlier 
structures. Presumably, the only alternate interpretation 

is that Chetro Ketl was built from the top down. 
There are two vital factors that Gladwin fails to point 

out in his discussion. First, there is reason to believe that 
Hawley's floor numbering was in part based upon depth 
of excavation, which varied considerably throughout the 
ruin, and, consequently, her numbered floors do not neces
sarily have horizontal correspondence. It may be that Glad
win was not aware of this possibility. Second, by indis
criminately lumping together dates of beams from one 
assumed floor level, the obvious effect on the data of a late, 
single-storied wing attached to the main body of the pueblo 
is completely ignored. That Gladwin was aware of such an 
effect, however, is borne out by his accompanying dis
cussion of Aztec ruin in which the tree-ring dates are 
carefully segregated both by floor level and by north, south, 
and west wings of the pueblo (Gladwin 1945: 126-7). 

The best answer to Gladwin's theory is simply to re
present in slightly different form the same data that he 
used. As determined by Hawley (1934, Protocol 1), tree-
ring dates from all cases of demonstrated superposition 
occurring in Chetro Ketl are listed as follows (paren
thetical inclusions indicate the number of rings believed 
to be lost from the original outside of the specimen) : 

Room 2 

Room 35 

Room 38 

Room 40 

Room 42 

Room 43 

Room 46 

Room 48 

Room 53 

Room 59 

Room 64 

Floor 1 
1039 

Floor 1 
1068 
1057 

Floor 1 
1102 
Floor 2 
1038 
1037 

Floor 2 
1038 
1028 (5-15) 

Floor 2 
1037 
1033 
1029 (1-5) 
1029 

Floor 2 
1043 
1041 

Floor 2 
1053 (1-5) 1052 (far) 
1053 
1053 
1053 
1053 
1052 

Floor 2 
1043 
1042 
1040 
1040 

Floor 2 
1048 

Floor 1 
1038 
1038 

1039 
1038 
1038 
1003 (far) 
994 (far) 

Floor 2 
1050 
1037 

Floor 2 
1103 
1080 (5-15) 
1067 (far) 

Floor 2 
1073 
Floor 3 
1054 1052 (1-5) 
1053 1051 (1-5) 
Floor 3 
1066 (1-5) 

Floor 3 
1057 (1-10) 
1052 
937 (far) 

Floor 3 
1063 
1061 
1053 
1033 

Floor 3 
1059 

Floor 3 
1063 (1-2) 
1051 
1047 (1-5) 

Floor 3 
1060 
945 

Floor 4 
1072 
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In 10 out of 11 cases the tree-ring dates clearly show 
that beams used in the lower floors were cut prior to the 
beams in the upper stories. Perhaps it is significant that 
the exception is the one example where there are only 
two dates involved — one from each floor. It is questionable, 
therefore, that the tree-ring evidence supports Gladwin's 
theory of Chaco Canyon bui lding periods. 

One addit ional aspect revealed by an anlysis of the 
Chetro Ketl tree-ring dates concern the question of whether 
aboriginal builders stockpiled construction timbers before 
use, either for the sake of convenience or for seasoning 
purposes. Although it is known that stockpiling is some
times done in modern pueblos, no archeological evidence 
of the practice has heretofore come to my at tention. In a 
number of the Chetro Ketl rooms there is a definite ten
dency for the cutt ing dates to build u p gradually to a 
peak cluster and then to taper off sharply. Th i s phenome
non suggests that stockpiling was practiced, bu t the evi
dence is not strong enough to support a definite assertion 
to that effect. Nevertheless, in one Chetro Ketl room the 
tree-ring dates do suggest such a custom. Twenty speci
mens were collected from one buried roof in Room 57; 
since this was a flood damaged room, however, there is 
the distinct possibility that a few of the pieces may not 
have been directly associated with the roof bu t were washed 
in from the walls above (Gordon Vivian, personal com
munication) . T h e cutting dates from Room 57 are as 
follows (the "q_" and "-j—\-" symbols are of the Form 6 
type [Table 1]) : 

1016++ 
1036 
1036+ 
1036+ 
1037+ 

1037+ 
1037+ 
1038 
1038 
1038 

1038 
1038 
1038+ 
1039 
1039 

1039 
1039 
1040 
1044 

1049 

Since the above dates presumably represent adjoining 
roofing poles, a reasonable prediction would be that they 
are all of approximately the same diameter. A check of 
the diameters, however, reveals that, whereas 19 of the 
pieces range from 3(4 inches to 4 inches, the specimen 
dated 1049 is noticeably larger than the rest with a diameter 
of 5 inches. From this fact it is concluded that the 1049 
piece was not incorporated in the roof bu t was washed 
down from the collapsed walls above. T h e specimen dated 
1044 could similarly be unassociated with the roof, or it 
may represent a repair pole. T h e other 18 samples exhibit 
a tight cluster from 1036 to 1040, with the exception of 
one reused piece dating at 1016—|—\-. T h e outside r ing on 
the 1040 specimen is represented by only a few rows of 
new growth cells, which indicates that it was cut early 
in the spring of 1040. On the other hand, the four 1039 
pieces all have complete outside rings, which means that 
they could have been cut any time between the cessation 
of growth at the end of the 1039 summer and the beginning 
of the 1040 spring growing season. Thus , the five specimens 
may have been cut within a week or so of each other. T h e 
clustering of dates, therefore, indicates that the roof of 

Room 57 was constructed in 1040, perhaps dur ing the 
spring or summer, and since it is hardly credible that four 
or five years were required for such an undertaking, the 
inference is that the 1036, 1037, and 1038 specimens had 
been previously cut and stored. Although alternate inter
pretations are certainly possible, I consider this example 
the best evidence yet produced to indicate aboriginal 
stockpiling. 

CHETRO KETL EAST D U M P 

The Site 

This refuse mound is located about 150 feet east of the 
main ruin of Chetro Ketl and is described by Hawley 
(1934: 31) as one of the largest trash piles ever found in 

connection with southwestern pueblo sites. It is roughly 
oval in shape and approximately 20 feet deep. 

T w o trenches were run through the mound in 1922, 
and a test pit was sunk in 1929, but the materials recovered 
from these two excavations were never analyzed in detail 
(Hawley 1934: 31) . Starting in 1930, however, Anna Shep-

ard and Florence M. Hawley carried out extensive stra-
tigraphic testing of the mound as a part of the Chetro Ketl 
studies. Hawley (1934: 31-36) has published a compre
hensive report on the work. 

The Tree-Ring Specimens 

All of the specimens, consisting mostly of small charcoal 
fragments, were recovered by Hawley dur ing the course 
of trenching. Wi th the exception of five or six pieces, the 
dated specimens are now in the collections of the Labora
tory of Tree-Ring Research. Fifty-five dates (Table 9) 
were derived by Hawley and checked by A. E. Douglass. 

Discussion 

T h e Chetro Ketl East D u m p and Kin Kletso are the 
only two Chaco Canyon sites amenable to tree-ring inter
pretat ion based on a comparison of construction vs. non-
construction dates (see "Discussion" under Kin Kletso). 
T h e East D u m p specimens, however, represent daily sweep
ings throughout the life of Chetro Ketl and give only a 
tenuous indication of continued occupation of the pueblo 
after the last construction date. T h e principal value of the 
analysis of the East D u m p specimens, therefore, is the 
contr ibut ion this analysis has made toward a better under
standing of the succession of Chaco Canyon pottery types. 

T h e stratigraphy of the East D u m p is complicated by 
apparent inversions of various strata, and, consequently, 
the interpretat ion of the tree-ring data is difficult. Hawley 
(1934: 31-63) has given a long and detailed discussion of 
the problems involved and conclusions reached. T h e reader, 
therefore, is referred to Hawley's account for details, and 
only a brief summary of her results will be presented here. 
In order to clarify the subheadings in Tab le 9, however, 
it should be mentioned that the excavation of the East 
D u m p was executed in three distinct parts, namely, a West 
Trench , a West Central Pit, and an East Trench — all three 
sections aligned west to east but not connected. Four 
strata were encountered in the trenching, and these were 
numbered from the bot tom upward, Number 1 being the 
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TABLE IX — Dated Tree-Ring Specimens 
From Cbetro Ketl East Dump 

The specimens are arranged according to descending dates in de
scending levels rather than by serial specimen number. All of the 
terminal dates represent the last ring on the specimen and have 
not been corrected for burned off exteriors, while the dates in 
parentheses are Hawley's estimates of the approximate year of strata 
deposition (Hawley 1934, Protocol 2, Footnote) . The dated pieces 

are all small charcoal fragments. 

Specimen 
Number 

CK-427 
CK-413 
CK-412 
CK-445 
CK-453 
CK-434 
CK-440 
CK-447 
CK-448 
CK-233 
CK-244 
CK-227 
CK-228 

CK-239 
CK-260 
CK-280 
CK-203 
CK-282 
CK-281 
CK-254 
CK-261 
CK-214 
CK-265 

CK-463 
CK-446 
CK-466 
CK-488 

CK-481 
CK-479 
CK-469 
CK-452 
CK-433 
CK-461 
CK-458 
CK-460 
CK-407 
CK-406 
CK-405 
CK-464 

CK-465 
CK-414 
CK-417 
CK-408 
CK-430 
CK-402 
CK-507 
CK-508 
CK-500 
CK-497 
CK-496 
CK-505 
CK-504 
CK-511 
CK-493 
CK-490 

Date A.D. 
Inner-Outer 5 

877-939 
910-973 
886-960 
871-923 
875-933 
895-965 
840-932 
884-932 
844-921 

ca. 1010-1054 
970-1047 
996-1037 
975-1084 
(1090) 

988-1039 
933-1077 
994-1058 
994-1055 
979-1049 
990-1044 
939-1050 
991-1047 
958-942 
975-1067 
(1090) 
847-945 
884-934 
972-929 (sic) 

1011-1099 
(1119) 
983-1081 
983-1075 

1006-1050 
985-1050 
958-1009 

1032-1064 
858-930 

1002-1048 
1025-1071 
1008-1045 
983-1006 

1017-1106 
(1110) 
979-1067 

1001-1066 
889-933 
960-1047 
870-938 

1053-1105 
990-1090 
998-1063 

1001-1091 
953-1064 
950-1060 

1013-1065 
1003-1054 
1026-1051 
1002-1048 
948-1060 
(1090) 

»pecies 

Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 

Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 

Pnn 
Pnn 
Pine 
Pnn 

Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pine 
Pnn 
Pnn 
Pnn 

Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
Pnn 
DF 
Pnn 
Pnn 

Section 

5 
8 
8 
6 
7 
1 
6 
1 
7 
5 
6 
5 
5 

6 
2 
2 
2 
2 
2 
2 
2 
2 
2 

9 
6 
9 
4 

5 
8 
8 
5 
7 
7 
6 
6 
4 
4 
5 
8 

8 
7 
7 
6 
5 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Remarks 
Level Stratum 

5 
6 
6 
8 
8 
9 
9 
9 
9 
9 

13 
17 
18 

18 
2 
2 
2 
2 
2 
3 
3 
9 

26 

8 
8 
8 

11 

11 
11 
11 
11 
11 
12 
12 
13 
14 
14 
14 
15 

15 
15 
15 
16 
16 
17 
20 
20 
21 
23 
23 
24 
24 
26 
26 
27 

4 E Trench 
4 E Trench 
4 E Trench 
4 E Trench 
4 E Trench 
4 E Trench 
4 E Trench 
4 E Trench 
4 E Trench 
4 E Trench 
3 W Trench 
3 W Trench 
3 W Trench 

3 W Trench 
3 W Cent. Pit 
3 W Cent. Pit 
3 W Cent. Pit 
3 W Cent. Pit 
3 W Cent. Pit 
3 W Cent. Pit 
3 W Cent. Pit 
3 W Cent. Pit 
3 W Cent. Pit 

3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 

3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 

3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
3 E Trench 
2 E Trench 

The dates were first published individually along with specimen 
proveniences by Hawley (1934, Protocol 2 ) . The range of dates in 
each stratum was later given by Hawley (Senter 1938: 6 ) . 

stratum first laid down and Number 4 being the last. It 
can be seen from Tab le 9 that the earliest group of dates 
appears in Stratum 4, the uppermost on the dump. In 
Hawley's opinion, Stratum 4 represents early debris that 
was originally deposited somewhere in Cbetro Ketl, but 
which at a relatively hue date was removed from the 
pueblo and redeposited on the top of the East Dump . 

Although working chiefly with small charcoal fragments 
from which the exteriors had been burned off (most of 
the pieces are pinyon branches thought to have been burned 
in household fireplaces), Hawley has a t tempted to corre
late the estimated cutt ing dates of the tree-ring specimens 
with the associated pottery types in the different strata. 
Her results are summarized as follows (Hawley 1934: 63) : 

"These various pieces of evidence [sherd counts, masonry 
types, and one burial] strengthen the d u m p data leading 
to the conclusion that the fine polished black on white 
ware was the most popular type during the last years of 
Chetro Ketl occupations. Semi-polished and unpolished 
black on white ware appear to have been made at the 
same time, but according to the potsherd contents of the 
dated d u m p strata, they were more prevalent before pol
ished black on white gained the ascendency. It is possible 
that the three types were actually successive in evolu
tionary conception, but no data are yet available to sub
stantiate such a theory. T h e holdover of the cruder wares 
into the period succeeding that of their predominance is 
illustrated by the d u m p material. T h e semi-polished black 
on white ware was prevalent at the end of the 10th century, 
as illustrated by the material of stratum 4. T h e polished 
black on white is predominant from about 1084 when stra
tum 1 was begun, to about 1122, when stratum 4 was 
completed. How long before or after these dates this pot
tery may have been made, we cannot say." 

T h e latest construction specimen from Chetro Ketl is 
a beam from the second story of Room 27 which yielded a 
cutt ing date of 1116, and is believed by Hawley to be a 
repair log. In contrast, CK-233 from the East D u m p has an 
outside r ing of 1054 and an estimated 50 to 70 rings lost 
from the outside, according to Hawley (1934: 57) . Th i s 
specimen from Stratum 4 may be associated with a possibly 
intrusive burial , or it may have been deposited in daily 
sweepings thrown out at the time the older material in 
Stratum 4 was being transported. In either case, says 
Hawley, it evidently represents the period shortly before 
or after the d u m p was abandoned and before the abandon
ment of the pueblo, for the burial , accompanied by Chetro 
Ketl pottery, was without doubt that of a resident of the 
pueblo. If Hawley's estimate of missing outside rings is 
correct, then the non-construction specimen CK-233 indi
cates that the dump, and presumably Chetro Ketl, may 
have been used as late as 1124. It is equally possible, of 
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FIGURE 14—Masonry hogans at the large Navajo site of CM-4. Additional structures are shown in figure 15. (Gwinn Vivian) 

course, that Chetro Ketl may have been occupied con
siderably later than the construction date of 1116 and the 
non-construction date of 1124 (?) indicate. 

CM-4 
The Ruin 

CM-4 is situated on the Chacra Mesa south of the 
Chaco River, lying about 10 miles east and south of Pueblo 
Bonito and about 7 miles west of Pueblo Pintado (fig. 
2) . The site consists of 12 masonry hogans and 2 forked 
stick hogans, all of Navajo origin (fig. 14, 15, 16, 17). 
The masonry hogans average a little more than 9 feet in 
diameter, and most of them were built against the cliff 
edge or against large, detached, sandstone boulders. The 

floors of the forked stick hogans were excavated slightly 
into the sandy soil, and sandstone slabs were leaned against 
the butt end of the upright logs. A firepit and mealing 
bin were floor features of Forked Stick Hogan No. 11 
(fig. 17). This hogan also yielded the two dated specimens. 

Forked Stick Hogan No. 11 and Masonry Hogan No. 12 
were excavated in 1958 by Gwinn Vivian. The data were 
incorporated in a thesis submitted to the University of 
New Mexico, 1960. 

The Tree-Ring Specimens 
Two specimens were collected by Gwinn Vivian in 1958 

and two dates (Table X) were derived by Bannister and 
checked by Marvin A. Stokes. 
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TABLE X — Dated Tree-King Specimens from CM-4 

Both dated specimens are from Forked Stick Hogan No. 11. 
The dates are presented in Form 6 (see Table I ) . 

CM-18 

Discussion 

T h e two dates from the CM-4 hogan suggest only that 

the structure was used after 1780. Since there is no tight 

clustering of the dates, the actual time of construction of 

the hogan is not indicated. CHM-46 is thought to be a 

cutt ing date, bu t the "_|_" symbol indicates that the t rue 

outside ring may be a year or two in advance of the date 

given. Similarly, CHM-47, which shows more erosion than 

CHM-46, probably had an outside ring later than the 

given date. 

The Ruin 

CM-18 is located on the Chacra Mesa on top of an 

isolated sandstone pinnacle about 5 miles to the southeast 

of Pueblo Pintado (fig. 2). T h e site is a well-fortified, 

two-room, masonry structure of the Refugee Pueblo type 

(fig. 18). T h e walls of the oval-shaped fort rise some 5 feet 

above the room fill to the roof and then continue upward 

another few feet to form a defensive parapet. Even the 

approachway, across several logs spanning the gap between 

the ruin and the adjoining mesa, is defended by portholes. 

T h e dated specimens were collected from around the base 

of the butte. 

The Tree-King Specimens 

Eight specimens were collected from CM-18 by Gwinn 

Vivian in 1958. Three dates (Table XI) were derived by 

Bannister and checked by Marvin A. Stokes. 

FIGURE 15—CM-4, additional masonry hogans and the forked stick hogan from which the dates were derived. (Gwinn Vivian) 
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Specimen 
Number 

CHM-46 

CHM-47 

Date A.D. 
Inner-Outer 

1599p-1773+vL 
I64lp-1779+vv 

Species 

Pnn 

Pnn 

Type 
Spec. 

sec 

sec 



TABLE X I — Dated Tree-Ring Specimens from CM-18 
All specimens were from fallen timbers. The dates are presented 

in Form 6 (see Table I ) . 

Discussion 

Only one of the three specimens (CHM-52) is thought 
to represent a cutt ing date. It is possible that this date of 
1726 approximates the construction of the pueblo, and 
that the 1745 date is from a repair timber. An alternate 
interpretat ion is that the structure was buil t sometime after 
1745, and that CHM-52 is a reused beam. Specimen CHM-
49 has an unknown number of rings lost from the outside, 
and, considering the amount of erosion that this specimen 
has been subjected to, it is not at all impossible that 100 
or more rings have been lost. Wi th no tendency for clus
tering evident, the three dates show only that the pueblo 
was used after 1745. 

CM-35 
The Ruin 

CM-35 is situated on an isolated knoll of the Chacra 
Mesa, 3i/2 miles west of Pueblo P in tado (fig. 2). T h e site 
is a fortified Mesa Verde pueblo which, after abandonment , 
was reoccupied by Navajo-Refugee Pueblo peoples (fig. 
19). T h e Mesa Verde ru in contains seven distinguishable 
rooms, a "keyhole" type kiva, and a ru in m o u n d area with 
addit ional rooms indicated. T h e Navajo-Refugee Pueblo 
complex includes four masonry hogans at the nor th end 
of the site and a probable forked stick hogan (fig. 20) 
bui l t in the "keyhole" kiva depression at the south end of 
the site. At least three of the Mesa Verde rooms were 
reroofed sometime after they were originally abandoned. 
The Tree-Ring Specimens 

A total of 10 specimens was collected from CM-35 in 
1954 and 1957 by Gordon Vivian. Seven dates (Table 
XII) were derived by Bannister and checked by Marvin A. 
Stokes and T e r a h L. Smiley. 

Discussion 

T h e seven CM-35 dates present an unusually difficult 
problem of interpretat ion. First, the dates range from 1350 

FIGURE 16—Forked stick hogan, No. 11 at CM-4. (Gwinn Vivian) 
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Specimen 
Number 

CHM-49 
CHM-52 
CHM-54 

Date A.D. 
Inner-Outer 

I442p-1634vv 
l653p-1726vL 
1428p-1745+v 

Species 

Pnn 
Pnn 
Pnn 

Type 
Spec. 

sec 
sec 
sec 



FIGURE 17—The excavated hogan at CM-4 from which two dates were derived. (Gwinn Vivian) 

to later than 1598, a span of over 248 years. Second, none 
of the dates are cutting dates, and all of the specimens 
show considerable erosion. Third, taking the dates at 
face value, they appear to be much too late for the original 
Mesa Verde occupation at CM-35, and, judging from other 
dated sites in the Chaco Canyon region, they seem to be 
too early for the Navajo-Refugee Pueblo complex. 

Since the exact original provenience of the dated speci
men is of more than ordinary importance in this particular 

TABLE XII — Dated Tree-Ring Specimens from CM-35 
All specimens were from loose logs in the "keyhole" kiva depression. 

The dates are presented in Form 6 (see Table I ) . 

Specimen 
Number 

CHM-1 

CHM-3 
CHM-4 
CHM-6 
CHM-8 

CHM-9 
CHM-10 

Dated A.D. 
Inner-Outer 

1351p-l432w 

1379p-l469vv 
1 3 6 9 p - 1 5 9 8 + + w 
1300p-1350w 

1313p-1572++v 
1332-1552vv 
136lp-1398vv 

Species 

Pine 

Pine 
Pnn 

Pine 
Pnn 

Pine 
Pine 

Type 
Spec. 

sec 

sec 
sec 

Yi. sec 
sec 

frag 
frag 

problem, the collection notes are quoted directly (Gordon 
Vivian, personal communication) : 

"The wood specimens came from that part of the 
site, the south end, where the collapsed forked-stick 
hogan and the associated, reused Mesa Verde rooms 
were in close conjunction and represented a contem
poraneous or nearly contemporaneous period and area 
of use. [I] felt certain that [I] was sampling only the 
material from the collapsed fork-stick hogan, though 
there remains the possibility that due to dislocation of 
walls, a piece from the reused Mesa Verde rooms was 
included. [I] felt that this was of little consequence since 
this wood on the surface represented a single period of 
occupation. 

"It should be further noted that it was evident that 
a considerable period of erosion had occurred after the 
abandonment of the Mesa Verde rooms; the walls had 
been reduced in height to 5 feet or less. They would 
have made uncomfortable living quarters and it is 
probable that they were reroofed either as shades, a 
form of ramada, or for storage. It is not conceivable that 
any wood from this reroofed area would represent orig
inal construction in the Mesa Verde period. Archeo-
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FIGURE 18—CM-18 on the Chacra Mesa. The Navajo-Refugee 
Pueblo site is on an isolated spite and was reached by a log bridge. 
(Gwinn Vivian) 

logical evidence indicates that all of the wood represents 
a post-Mesa Verde period when the site was occupied 
by the builders of the large forked-stick hogan." 
Granting that the dated pieces represent a temporarily 

homogenous collection unit, the 248-year span exhibited 
in the range of dates must be accounted for. At first glance 
this large spread would seem to preclude the possibility 
of the specimens' having been cut more or less contem
poraneously. A more detailed analysis, however, shows 
that this is not necessarily the case. If the dates along 
with associated species are arranged chronologically, it is 
seen that all of the pine specimens are earlier than the 
pinyon pieces, that is 1350vv — pine, 1398vv — pine, 1432vv 
— pine, 1469vv, — pine, 1552vv — pine, 1572-4,—\-\ — pin
yon, and 1598-|—\-vv pinyon. The possible significance 
of this fact is that the pine pieces appear to be generally 
softer than the pinyon specimens, and, if all the logs were 
exposed to the same conditions of erosion, it would be 
expected that the softer pine would wear away more 
quickly. In addition to the apparent difference in hard
ness between the pine and pinyon, there is also a notice
able grading of the pine specimens in terms of the average 

number of rings per radial inch. The 1350vv and 1398vv 
specimens both have relatively open ring series; the other 
pine pieces have progressively more rings per inch, or tighter 
ring series, as the dates become later and later, with the 
1552vv pine specimen having the tightest of all. Since it is 
generally presumed that the tighter ring series are denser 
and more resistant to weathering, this fact, too, fits the 
hypothesis that the spread of dates is a function of differ
ential erosion rather than different periods of tree-felling. 
It must be emphasized, however, that the above possibility 
is merely suggested and not proven. For one thing, hard
ness of woods is not a non-mechanical physical property, 
and its determination can only be obtained through 
standardized stress tests employing specialized equipment 

(Brown, Panshin, and Forsaith 1949: 63) . Approximate 
hardness of a wood, however, can be found by testing 
with a thumbnail, and such a test was employed with the 
CM-35 specimens. 

Even if the theory of differential erosion is accepted 
as an explanation for the wide range of dates, it is still 
difficult to imagine that the seven specimens were cut 
much after 1600. This would mean, then, that the forked-
stick hogan was probably built sometime in the first half 
of the 17th century, a considerably earlier date than would 
be suggested by the similar archeological manifestations 
date at CM-18, CM-38, CM-150, and possibly Star Lake (see 
"Discussions" under these sites). 

An alternate interpretation is that the dated specimens 
represent reused timbers from an unidentified source and, 
in effect, give no indication of the time of building of the 
forked stick hogan other than that it was used sometime 
after 1600. This hypothesis would depend upon either 
the existence of a pre-Refugee Pueblo group in the area 
who presumably cut the logs and built a structure around 
1600 (if the theory of differential erosion is accepted) , 
or the presence of several groups who felled trees inter
mittently throughout the 14th, 15th, and 16th centuries 
(if the theory of differential erosion is not accepted). There 

has, however, been no archeological evidence yet discovered 
at CM-35 which would indicate that such postulated pre-
Refugee Pueblo groups were once present. 

CM-38 
The Ruin 

CM-38 is also known as E-C-UC-L in the system used 
by the Navajo Land Claim Survey. It is located on the 
Chacra Mesa a little more than six miles to the southeast 
of Pueblo Pintado (fig. 2). 

CM-38 is a Refugee Pueblo type structure of three rooms 
with an associated, but detached, single masonry room 
(figs. 21, 22). The main ruin is one and one-half stories 
high, the upper half-story serving as a defense wall with 
portholes. Four portholes were also built in strategic places 
in the bottom three rooms. The structure was probably 
built by Pueblo refugees, for there are a number of Pueblo 
characteristics in this building. They include a flat brush 
and viga roof, corner fireplace (which is actually Spanish 
in origin), plastered and whitewashed walls, and the type 
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FIGURE 19—CM-35. Collapsed forked stick hogan in a kiva depression. The dated specimens were taken from the logs seen in the fore
ground. Re-roofed Mesa Verde period rooms can be seen in the background. (Gwinn Vivian) 

of low doorway not common in hogans. The dated speci
mens came from the roof of the three-room building. The 
detached structure appears to be a masonry hogan which 
may or may not have been part of the Refugee Pueblo 
dwelling. 

The Tree-Ring Specimens 
Several specimens were collected in 1956 by Maxwell 

Yazzie as part of the Navajo Land Claim Survey. In 1957 
eight additional sections of roof timbers were cut by 
Gwinn Vivian. Two dates (Table XIII A) were obtained by 
Terah L. Smiley and checked by Marvin A. Stokes. Seven 
dates (Table XIII B) were derived by Bannister, and these 
were also checked by Stokes. 

Discussion 
Since NLC-1046 and CHM-20 are from one original log, 

there are actually only eight significant dates from CM-38. 
These dates exhibit a tight cluster from 1738 to 1739. 
All five specimens dating in that period show evidence of 
being cutting dates. CHM-21, -22, and -23 have congested 
rings in their outer portions, and, consequently, the "-J-" 

symbol is appended. Thus, it may be that CHM-23 was 
actually cut very close to the year 1738, and, if so, it would 
reinforce the principal cluster. Although it cannot be 
proved, there is a possibility that the early dates of CHM-
21 and -22 are purely a result of eroded exterior rings, 
and, if it is assumed that the specimens were cut around 
1738, then they would serve as an example of the number 
of rings that can be lost because of the vagaries of exposure 
encountered in a single small site. The strong clustering of 
the dates, therefore, indicates that the main ruin at CM-38 
was built about 1739, and that the structure represents 
the most securely dated Refugee Pueblo site in the Chaco 
Canyon region. 

The use of the word "fork" in the remarks associated 
with NLC-1044 and -1046 (Table XI A) refers only to the 
presence of forked sticks used in roofing the rooms of the 
pueblo. It does not imply the existence of forked stick 
hogans in or about the ruin. 

It is of interest to note that the two Douglas-fir pieces 
represent the latest known archeological use of this species 
in the Chaco Canyon region. 
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FIGURE 20—CM-35, Navajo reoccupation of a Mesa Verde site on an isolated butte. (Gwinn Vivian) 

TABLE XII I — Dated Tree-Ring Specimens 
FromCM-38 (E-C-UC-L) 

Specimen 
Number 

NLC-1044 
NLC-10461 

Date A.D. 
Inner-Outer 

I645p-1739G 

I674±p-1739 

Species 

Pnn 

Pnn 

Type 
Spec. 

sec 

sec 

Remarks 

East room-fork (fort) 
Middle room-fork (fort) 

B. All specimens are from roof timbers of the main structure. 
The dates are presented in Form 6 (see Table I ) . 

Specimen 
Number 

CHM-19 

CHM-201 

CHM-21 

CHM-22 

CHM-23 

CHM-24 

CHM-25 

Date A.D. 
Inner-Outer 

l620p-1739vL 

l673p-1739wL 

I 4 3 3 ± p - l 6 0 0 + v 

1381p- l659+w 

I421p-1730+vv 

1706p-1738vLG 

l676p-1738vLG 

Species 

Pnn 

Pnn 

Pnn 

Pnn 

Pnn 

DF 

DF 

Type 
Spec. 

sec 

sec 

sec 

sec 

sec 

sec 

sec 
1NLC-1046 and CHM-20 are from one original log. 
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FIGURE 21—CM-38 on the Chacra Mesa. A notched log ladder stands against exterior wall and a portion of the roof is intact. (Gwinn Vivian) 

~, „ • CM-100 
The Rum 

The site is on the Chacra Mesa some 10i/2 miles to the 
southeast of Pueblo Pintado (fig. 2). It is a Mesa Verde 
site with 13 kiva depressions and between 50 and 75 
ground-floor rooms (fig. 23). The ruin mound in some 
areas appears to have been at least two stories high. An 
inner plaza, surrounded by rooms, was entered by a nar
row passage on the east side, and a high wall with two 
openings enclosed the majority of the other rooms, form
ing two more plazas. The refuse mound lay to the east of 
the ruin, and a large borrow pit (?) was located to the 
south and east. Several rooms and one kiva also extended 
out to the south of the ruin. The dated specimen was in 
fallen wall rubble at the side of one of the kivas. 
The Tree-Ring Specimens 

Two specimens were taken from the ruin in 1957 by 
Gordon Vivian, and one date (Table XIV) was derived 
by Bannister and checked by Terah L. Smiley. 

TABLE XIV - Bated Tree-Ring Specimens from CM-100 
The specimen was found in fallen wall rubble from the side 
of one of the kivas and is thought to be an original beam. 

The date is presented in Form 6 (see Table I ) . 

FIGURE 22—CM-38, Refugee Pueblo structures. The three-room 
pueblito is the most securely dated of this class in Chaco area. (Gwinn 
Vivian) 
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Specimen 
Number 

CHM-18 

Date A.D. 
Inner-Outer 

859-1095+w 

Species 

Pnn 

Type 
Specimen 

% sec 



Discussion 

Unfortunately, the dated specimen is not a cutt ing date 
but has a highly eroded exterior, suggesting the loss of a 
considerable number of outside rings. T h e only inference 
that can be made on the basis of the single dated con
struction piece is that the pueblo was used or, more likely, 
bui l t after 1095. 

CM-150 
The Ruin 

CM-150 is situated on the Chacra Mesa 4 miles due 
south of Pueblo Pintado (fig. 2). T h e site consists of a 
fortified Mesa Verde pueblo which was later reoccupied by 
Navajo-Refugee Pueblo peoples (fig. 24). T h e Mesa 
Verde complex included at least four rooms and one kiva. 
Remains of the Navajo-Refugee Pueblo reoccupation of 
the site included the reroofing and reuse of four of the 
Mesa Verde rooms, one masonry hogan, and two forked 
stick hogans. T h e East Forked Stick Hogan (fig. 25), 
buil t in an abandoned Mesa Verde kiva, yielded the one 
dated specimen from the site. T h e hogans, both masonry 
and forked stick, are similar to those reported from CM-4. 

T w o of the reoccupied Mesa Verde rooms and both 
forked stick hogans were excavated by Gwinn Vivian in 
1958. In addit ion, the Mesa Verde kiva below the East 
Forked Stick Hogan was cleared, and trenching of the 

refuse area was carried out. T h e results were embodied in 
a thesis submitted to the University of New Mexico, 1960. 

The Tree-Ring Specimens 

Gwinn Vivian and Ed Dobson collected 18 tree-ring 
specimens during 1958. One date (Table XV) was ob
tained by Bannister and checked by Marvin A. Stokes. 

TABLE XV — Dated Tree-Ring Specimen from CM-150 
The specimen is from the East Forked Stick Hogan. 
The date is presented in Form 6 [see Table I ) . 

Discussion 

Since the date is a non-cutting date from a specimen 
that shows considerable erosion, there is nothing to be 
said about the construction of the hogan other than that 
it was used after 1705. 

N A V A J O LAND CLAIMS SITES, E-C-UC- SERIES 

The ruins and the Tree-Ring Specimens 
Of these seven sites, E-C-UC-J, -O, -T, -U, and -W are 

located in the Sisnathyel (Wide Belt) Mesa area of the 

FIGURE 23—Plan of CM-100 from the Mesa Verde occupation of the Chacra Mesa (Gwinn Vivian) 
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Specimen 
Number 

CHM-28 

Date A.D. 
Inner-Outer 

1494p-1704+vv 

Species 

Pnn 

Type 
Specimen 

sec 



FIGURE 24—Plan of the site at CM-150. The structure labeled "Forked Stick 1" is hogan from which the date was obtained. (Gwinn Vivian) 

Upper Chaco drainage (see fig. 1). More specific loca
tions are not available. E-C-UC-N is said to be near Pueblo 
Pinatdo and E-C-UC-L is treated elsewhere under CM-38. 
All of the material was collected in 1953 by Richard Van 
Valkenburgh as part of the Navajo Land Claims Survey 
except for one sample from E-C-UC-N collected by Max
well Yazzie for the same survey. All dates (Tables XVI-
XXI) were derived by Terah L. Smiley and checked by 
Marvin A. Stokes. 

TABLE XVI — Dated Tree-Ring Specimen from E-C-UC-J 
The dates, from a hogan, are presented in Form 5 (see Table I ) . 

Specimen 
Number 

NLC-1512 
NLC-1514 
NLC-1515 
NLC-1521 

Date A.D. 
Inner-Outer 

l677p-1849cG 
l694p-1850cG 
I640p-1839 
1681p-1849 

Species 

Pnn 
Pnn 
Pnn 
Pnn 

Type 
Spec. 

radsec 
sec 
sec 
sec 

Remarks 

Nor th fork 
Side pole 
Side pole 
Side pole 
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Discussion 

Since three of the four dates cluster at 1849-1850, and 
two of them are cutt ing dates, it appears that the hogan 
was constructed in 1850 or slightly later. 

TABLE XVII - Dated Tree-Ring Specimen from E-C-UC-N 
Provenience is listed as a forked stick hogan, Fork No. 1, cut 3. 

The date is presenetd in Form 5 (see Table I ) . 

Specimen 
Number 

NLC-1049 

Date A.D. 
Inner-Outer 

I652p-1725 

Species 

Pnn 

Type 
Specimen 

sec 

Discussion 

Since the date is not a cutt ing date, and there are pos
sibly rings lost from the exterior of the specimen, the only 
conclusion is that the forked stick hogan was used after 
1725. 

TABLE XVIII—Dated Tree-Ring Specimens from E-C-UC-0 
The two dates from a Navajo game corral are presented in Form 5 

(see Table I ) . 

Discussion 

T h e two dates indicate that the Navajo game corral was 
constructed or at least repaired and used around 1840. 

TABLE X I X — Dated Tree-Ring Specimens from E-C-UC-T 
The dates from two of a group of Navajo hogans 

are presented in Form 5 (see Table I ) . 

Discussion 
With only one date from each of two hogans at 

E-C-UC-T there is little that can be deduced from the tree-
r ing evidence. T h e difference of 78 years that exists 
between the two dates is somewhat surprising, but there 
are three possibilities that would explain this unusual 
situation. One possibility is that Hogan No. 1 was buil t 
about 1772, and that Hogan No. 3 was constructed some 
eight decades later in 1850. Another interpretat ion would 
be that the two hogans were buil t contemporaneously 
a round 1772, and that Hogan No. 3 was repaired in 1850, 
without necessarily implying that there had been con
tinuous occupation. Finally, there is the possibility that 
NLC-1543 represents a reused timber. 

Discussion 
Since there is only one non-cutting date from Hogan 

No. 1 at E-C-UC-U, the only conclusion that can be drawn 
from tree-ring evidence is that the hogan was at least used 
after 1798. 

Discussion 
T h e five dates from Hogan No. 1 at E-C-UC-W show 

strong clustering at 1889, and even the two specimens 
NLC-1519 and NLC-1522 might well have been cut at 
about that time. T h a t Hogan No. 1 was buil t in the year 
1889, or shortly thereafter, is strongly suggested by the 
tree-ring data. 

Hogan No. 1 at E-C-UC-W is the latest dated Chaco 
site. 

HALF HOUSE 
The Ruin 

Half House, a single pithouse exposed by arroyo cut
ting, was situated in the south bank of the Chaco River, 
7 miles upstream from Pueblo Bonito (fig. 2). Its loca
tion is directly below the mesa upon which Shabik-eshchee 
Village is located. Excavation of the pithouse was accom
plished under the direction of Richard N. Adams dur ing 
the summer of 1947 in connection with the Chaco Canyon 
Field Session of the University of New Mexico. Adams has 
published a site report of the project (1951). 

TABLE X X — Dated Tree-Ring Specimen from E-C-UC-U 
The specimen is from Hogan No . 1 and the date is presented in Form 5 (see Table I ) . 

Specimen 
Number 

NLC-1544 

Date A.D. 
Inner-Outer 

17I0p-I798 

Species 

Pnn 

Type 
Specimen 

rad sec 

TABLE X X I — Dated Tree-Ring Specimens from E-C-UC-W 
All specimens are from Hogan No. 1. The dates are presented in Form 5 (see Table I ) . 

Specimen 
Number 

NLC-1516 
NLC-1517 
NLC-1519 
NLC-1520 
NLC-1522 

Date A.D. 
Inner-Outer 

1720p-1889cG 
1673p-1889c 
1726p-1880+ 
1721p-1889cG 
1738p-1884+G 

Species 

Pnn 
Pnn 
Pnn 
Pnn 
Pnn 

Type 
Spec. 

1/2 sec 
sec 
sec 
sec 
sec 

Remarks 

Main beam 
Horizontal beam 
Main post 
Main post 
Side pole 
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Specimen 
Number 

NLC-1523 
NLC-1525 

Date A.D. 
Inner-Outer 

I6l9p-1840c 
1623P-1830 

Species 

Pnn 
Pnn 

Type 
Spec. 

sec 
sec 

Remarks 

Fence stringer 
Catch pen 

Specimen 
Number 

NLC-1537 
NLC-1543 

Date A.D. 
Inner-Outer 

1803p-1850c 
1543p-1772G 

Species 

Pnn 
Pnn 

Type 
Spec. 

Vl sec 
!/2 sec 

Remarks 

Hogan No. 3 
Hogan No. 1 
base beam 



the tree-Ring Specimens 

All specimens dated were recovered dur ing the course 
of excavation by Adams and sent to Gila Pueblo. An addi
tional group of charcoal specimens from the exposed fire-
pit was given to Florence M. Hawley, bu t none were ever 
dated (Adams 1951: 273-274). T h e pieces received by 
Gila Pueblo are now in the collections of the Laboratory 
of Tree-Ring Research. Eight dates (Table XXII ) were 
derived by Deric O'Bryan at Gila Pueblo. 

T h e eight Half House dates derived by O'Bryan were 
published by Adams (1951, Tab le I I ) . The re are several 
discrepancies between the list as published by Adams and 
Tab le X X I I herein. T h e specimens were not found at Gila 
Pueblo as stated in the Adams table, and GP-6599 is listed 
as a cutt ing date in the Gila Pueblo records, in contrast to 
Adams' statement that there were no cutting dates (Adams 
1951: 289). Differences in the identification of species will 
be discussed in the next section. 

Discussion 

At first glance, Half House with eight dates from two 
levels appears to be the most conclusively dated of the 
Chaco Canyon pithouses (Half House, Shabik'eshchee Vil
lage, and judd 's Pithouse No. 2) . However, this is not 
necessarily so. GP-6599, the only specimen from floor level, 
is described in the Gila Pueblo records as having extremely 
tight rings with some distortion, and the date is listed as 
of doubtful validity. O'Bryan, nevertheless, is quoted as 
saying: "I am quite sure that the date is within a year or 
two of being right (allowing for missing rings, e tc . ) " 
(Adams 1951, Tab le II, Footnote) . Specimens GP-6603A, 
B, and C represent at the most only two original speci
mens. T w o of them were originally one small fragment 
which has been broken in half. Since the specimens are not 
tagged with the A, B, and C designations, it is not known 
which pieces represent the given dates. In addit ion, of 
specimens GP-6604A, B, C, and D, three of the four are 
juniper fragments representing one original, and the 
fourth piece is pinyon. Again, there is no identification on 
the specimens, and it is not known which date the pinyon 
piece represents. T h e presence of the juniper fragments is 
at odds with the statement by Adams (1951: 289) that all 
of the dates are from pinyon specimens. At the very most, 

FIGURE 25—Showing firepit and mealing bin at the east forked 
stick hogan at CM-150. (Gwinn Vivian) 

there are only five dates from Half House; one of them is 
of doubtful validity, while another is based on a juniper 
fragment. 

It is difficult to talk about any clustering of dates under 
the circumstances described above. T h e one cutting date 
of 691 was in the "Floor Level," which designates a layer 
u p to 1 foot above the floor, and which was filled with 
wall and roofing clay (Adams 1951: 277) . Th i s fact sug
gests that the specimen might have been incorporated into 
the roof or wall and, consequently, would represent a con
struction date for Half House. If so, and if it is assumed 
that there is little likelihood of reused pinyon branches in 
pithouse construction, then Adams' estimate that the 
house was occupied sometime between 700 and 740 is 
probably not far off (Adams 1951: 291). Adams (1951: 
289) , incidentally, was under the impression that GP-6599 

TABLE X X I I — Dated tree-Ring Specimens from Half House 
The dates are presented in Form 1 (seeTable I ) . 

Specimen 
Number 

GP-6599 
GP-6603A 

GP-6603B 
GP-6603C 
GP-6604A 
GP-6604B 
GP-6604C 
GP-6604D 

Date A.D. 
Inner-Outer 

Q614-691 
599-653 + 1 

599-644+1 
597-653+1 

634-741+2 
623-701+2 
651-748+2 
629-699+2 

Species 

Pnn 
Pnn 

Pnn 
Pnn 

? 
•> 
/ 
? 

Type 
Spec. 

ch sec 
ch frag 

ch frag 
ch frag 
ch frag 
ch frag 
ch frag 
ch frag 

v Remarks 

Floor level. Doubtful date. 
Stratum 5R3, red sand above floor, 

"fill" layer. 
Same as above. 
Same as above. 
Same as above. 
Same as above. 
Same as above. 
Same as above. 

1 At least two of these pieces are from the same original specimen. 
2 Three of these pieces are juniper from one original specimen. One piece is pinyon. 
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was not a cutting date but was lacking, perhaps, 20 or 30 
years. 

The other specimens from Half House came from fill 
deposited after the house was abandoned. Adams' illustra
tion of the stratigraphy of the site indicates that these 
specimens were in a concave lens layer (5R3) about 2 feet 
above the floor of the pithouse (Adams 1951, Fig. 2). In 
actuality, this layer is said to continue in an undulating 
fashion beyond the limits of the pithouse, and, conse
quently, has no direct association with Half House (Gor
don Vivian, personal communication) . Since there is an 
unknown number of rings lost from the outside of each 
specimen, there is no indication of a "capping" date for 
the abandonment of the pithouse. On the basis of tree-ring 
data alone there is no evidence to indicate whether the 
house was used for one year or 100 years. 

It is interesting to note that three of the dates (repre
senting, perhaps, two original specimens) in the fill above 
the floor level are earlier than the one cutting date asso
ciated with the floor. If the dating is correct, this can mean 
either that earlier material was washed into the fill, or 
that a great many rings are gone from the outside of the 

fill specimens in question. There is very little chance that 
the fill specimens were washed down from Shabik'eshchee 
Village on the mesa above. 

In summary, then, it can be said that, rather than being 
the most conclusively dated of the Chaco Canyon pit-
houses, Half House is the most tenuously dated, depending 
as it does upon only one date, which may or may not be 
a construction date, and which is considered by the dater 
to be of doubtful validity. 

HUNGO PAVI 
The Ruin 

Hungo Pavi is situated on the north side of Chaco Can
yon, a little less than 2 miles upstream from Pueblo Bonito 
(fig. 2). Hawley (1934: 8) refers to Hungo Pavi as one of 
the three medium-sized Chaco Canyon pueblos (fig. 26). 
The sketch map in Hewett (1936: 28) indicates two kivas 
and about 73 ground-floor rooms, and Coffin's restoration 
drawing of the pueblo (in Hewett 1936: 182) shows five 
stories. Fisher (in Hewett 1936: 159) estimates an abori
ginal population of 700 people. 

FIGURE 26—Hungo Pavi, outline plan of standing walls at this unexcavated site on the north side of Chaco Canyon. (National Park Service) 
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The Tree-Ring Specimens 
In 1922 A. E. Douglass collected two specimens from 

Hungo Pavi for his DPB series. A year later the First Beam 
Expedition took five specimens from the ruin for the BE 
series. Florence M. Hawley, assisted by Roy Lassetter, col
lected HP-1 through HP-7 about 1931, and HP-10 through 
HP-13 were obtained by Gordon Vivian in 1957 while he 
was doing repair work on the ruin. The GP's were col

lected in 1940 by Deric O'Bryan of Gila Pueblo. All of 
the dated specimens, with the possible exception of HP-7, 
are in the collections of the Laboratory of Tree-Ring Re
search. 

The DPB specimen (Table XXIII A) and the three 
BE's (Table XXIII B) were dated by Douglass, and Al
fred Peterson confirmed the dates on at least BE-90 and 
BE-94. HP-1 and HP-3 through HP-7 (Table XXIII C) 

TABLE XXIII — Dated Tree-Ring Specimens from Hungo Pavi 
A. The date is presented in Form 2 (see Table I). 

Specimen 
Number 

DPB-3 

Specimen 
Number 

BE-90 
BE-92 
BE-94 

Specimen 
Number 

HP-1 

HP-3 

HP-4 
HP-5 
HP-6 
HP-7 

Date A.D. 
Inner-Outer 

1047-1077 

Date A.D. 
Inner-Outer 

846-942 

893-943 
938-1059 

Date A.D. 
Inner-Outer 

966-1004 

979-1048 

990-1064 
975-1053 

1005-1063 
938-1059 

Estimated 
Cut. Date 

1077 

B. The dates are presen 

Estimated 
Cut. Date 

942 
943 

1059 

C. The dates are presen 

From End 

end 

far 

end 
end 
1-5 
1-5 

Species 

PP 

ted in Form 2 (see 

Species 

PP 
PP 
PP 

ted in Form 3 (see 

Species 

PP 

PP 

PP 
PP 
PP 

Type 
Spec. 

sec 

•Table I ) . 

Type 
Spec. 

sec 
VC 

vc 
•Table I ) . 

Type 
Spec. 

sec 

sec 

14 sec 
sec 

Yi sec 
Yl sec 

Remarks 

Near rear wall, 3 or 4 rooms from 
N W corner. 

Remarks 

N wall, N W corner, 1st story. 
Same as above. 
NE quarter, 1st story, 2nd tier. 

Remarks 

Wall of E central tower, Kiva E. 
Tie log. 

Beam from outer E wall, room about 
center of E sec. 

N wall near W end. 
From 2nd wall in 2nd room from E. 
Back wall, same room as HP-4. 
Exact provenience unknown. 

D. The dates are presented in Form 1 (seeTablel). 

Specimen 
Number 

GP-2178 

GP-2180 

GP-2181 
GP-2182 
GP-2183 
GP-2185 

Date A.D. 
Inner-Outer 

0988-1064 

0949-987 

©947-286 
0965-1003 
0939-1060 
©968-996+ 

Type 
Spec. 

rot frag 

Remarks 

Viga in situ, NE part of site 
outside room. 

Stick in fallen wall, immediately 
S of center kiva. 

Same as above. 
Same as above. 
Viva in situ, SE corner of site. 
Stick in fallen wall, immediately 

S of center kiva. 

E. The dates are presented in Form 6 (seeTable I). 

Specimen 
Number 

HP-10 

HP-11 

HP-12 

HP-13 

Date A.D. 
Inner-Outer 

846p-942vL 

888p-943c 

982p-1064vvL 

812p-987vvL 

Species 

PP 

PP 

PP 

PP 

Type 
Spec. 

sec 

sec 

sec 

sec 

Remarks 

N wall, Rm. 1,1st story viga. 
Previously sampled. 

N wall, Rm. 1,1st story viga. Next to 
HP-10. Previously sampled. 

Buried in N wall of Rm. 24. Extends 
from Rm. 24 toward kiva but not 
incorporated in kiva wall. Probably 
2nd story. 

N wall of Rm. 13, 1st story, present 
ground level. 
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were dated by Hawley and checked by Douglass. T h e G P 
dates (Table X X I I I D) are the results obtained by 
O'Bryan at Gila Pueblo, and Bannister did the dating of 
HP-10 through HP-13 (Table X X I I I E) with C. W. Fer
guson confirming the results. 

Four of the Hungo Pavi dates (942, 943, 1057, and 1077) 
were published by Douglass (1935: 51), and, al though 
individual specimen numbers were not mentioned, it is 
certain that the 942 date applies to BE-90, the 943 date to 
BE-92, the 1057 date to BE-94, and the 1077 date to DPB-3. 
Also in 1935, Peterson (1935: 24) published the dates of 
BE-90 and BE-94, bu t with the addit ion of two outside 
rings to BE-94 that had been overlooked by Douglass on 
first examination. T h e same four dates were again referred 
to by Douglass (1938: 13) as having a range of 942-977. 
T h e figure 977 is, undoubtedly, a misprint of 1077. 

Hawley (1934: Protocol 1) published the individual 
dates of HP-1 , HP-3 through HP-7 along with their asso
ciated masonry types and later (Senter 1938: 6) published 
the range of the same six specimens in two groups with 
associated masonry types. Smiley (1951: 19) listed the 
range of ten H u n g o Pavi specimens, which included DPB-3, 
the three BE's, and the six HP's that Hawley dated. T h e 
GP dates have not been previously published, but the HP's 
dated by Bannister have been summarized (Bannister 
1960: 19). 

Discussion 

H u n g o Pavi ranks fifth in number of dated specimens 
from a Chaco Canyon pueblo. Although there are 20 dates 
listed, there is a reasonable certainty that HP-10 and BE-90 
are from one original log, as are HP-11 and BE-92. Termi
nal dates, species, provenience, and the notat ion on HP-10 
and HP-11 that they had been previously sampled suggest 
this. Whereas an examinat ion of two suspected duplicated 
specimens can reveal the fact that they are not from the 
same original, it is much more difficult to prove that they 
are duplicates. In the present case the ring chronologies, 
in the two pairs of specimens in question, appear ex
tremely similar; nevertheless, all four dates are given. 
Assuming that HP-11 and BE-92 are from one original 
piece, and that they were both cut off from the same end 
of the projecting viga, an interesting deduction can be 
made on the basis of inside rings. If 893 is the pi th r ing 
of BE-92, then it follows that the bu t t end of the log was 
at the end opposite from which the samples were taken. 
Another inference to be made from the tree-ring data 
alone is that the presence of the cutt ing dates 942 and 943 
suggests the existence of Hawley's "unfaced slab" type of 
masonry at Hungo Pavi (see "Discussion" under Penasco 
Blanco) . 

HP-1 , according to Hawley (Senter 1938: 6 ) , was in 
"spalled blocks with core" type masonry which was be
lieved to have been used dur ing the period 1100-1116 
(Brand, Hawley, Hibben, el al. 1937: 88-89). Although 

Hawley does not say so, a cut t ing date of 1004 must have 
come from a reused timber, if the masonry is properly 
identified, and if her masonry period is to have reasonable 
validity. T h e specimens HP-3 through HP-7 were asso
ciated with "fine wide banded with core" type masonry 

(Senter 1938: 6) which has been dated by Hawley at 1062-
1090 (Brand, Hawley, Hibben, et al. 1937: 88-89). Con
sidering Hawley's estimated number of rings missing from 
these specimens, the dates for the most part (HP-5 is the 
exception) agree well with her masonry period. 

T h e four specimens GP-2180, GP-2181, GP-2182, GP-
2185 all came from one fallen wall, and because of their 
noticeable clustering at 986-1003, a period of construction
al H u n g o Pavi dur ing this interval is suggested (see "Dis
cussion" under Chetro Ketl) . HP-13 may also represent 
such a period. T h e specimens not yet discussed, DPB-3, 
BE-94, GP-2178, GP-2183, and HP-12, all fall in the same 
time interval as the specimens from the "fine wide banded 
with core" masonry period. 

JUDD'S P I T H O U S E N O . 2 

The Ruin 

Judd 's Pithouse No. 2, referred to occasionally as Judd ' s 
Pithouse, was situated in the nor th bank of the Chaco 
River, about 1 mile upstream from Pueblo Bonito (fig. 2). 
Nearly half of the structure has been eroded away, bu t the 
remaining portion indicated a circular pithouse with an 
approximate diameter of 13 feet. It was excavated in 1922 
as part of the National Geographic Society's Pueblo Bonito 
Expedit ion (Judd 1924) . 

The Tree-Ring Specimens 

Four specimens recovered dur ing the course of excava
tion were submitted by J u d d to A. E. Douglass, who de
rived two dates (Table X X I V ) . 

T h e two dates from Pithouse No. 2 have a long and 
interesting history of publication. Douglass (1935: 51) 
first published the dates as 777 and 777±10 . A year later 
Douglass (1936: 34) referred to the dates as 770±10 and 
777±10 . In 1938 Douglass again listed the two dates, bu t 
this time both were given as 7 7 7 ± 1 0 (Douglass 1938: 13). 
Finally, they appeared in Smiley's summary of Southwest
ern tree-ring dates as 7204- and 777 (Smiley 1951: 19). 
T h e specimen tags and file cards in the Laboratory of 
Tree-Ring Research confirm Smiley's listing. 

TABLE X X I V — Dated Tree-Ring Specimens from Judd's Pithouse No. 2 
The dates are presented in Form 2 {see Table I ) . 

Specimen 
Number 

JPB-11 

JPB-13 

Date A.D. 
Inner-Outer 

730±-777 
635-720 

Estimated 
Cut. Date 

777 ± 1 0 
7 2 0 + x 

Species 

PP 
Jun 

Type 
Spec. 

ch sec 
ch sec 

Remarks 

Buried roof. 
From bench, NE section. 
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Discussion 

According to Judd (1954: 15) , both specimens represent 
construction pieces. T h e outside of JPB-11 shows erosion, 
and it is obvious that some rings have been lost. Exactly 
how Douglass reached his estimate of u p to ten rings gone 
from the outside is not known. JPB-13 is similarly eroded 
and also has an undetermined number of rings lost, as 
signified by the symbol "-|—\-." Al though it cannot be 
proved, it is doubtful that either specimen represents a 
repair or reused timber, and, consequently, the dates sug
gest only that the pithouse was constructed after 777. On 
the basis of the archeology, however, this date appears to 
be too early (Gordon Vivian, personal communica t ion) . 

K I N BINEOLA 

The Ruin 

Kin Bineola is about 10 miles to the south and slightly 
to the west of Pueblo Bonito on Bineola Wash, a tr ibutary 
of the Chaco River (fig. 1). Hawley (1934: 8) lists Kin 
Bineola as one of the six most extensive of the Chaco 
Canyon pueblos (figs. 27, 28). Figure 28 indicates ten 
kivas and slightly over 100 ground-floor rooms; Coffin's 
restoration drawing of the pueblo (in Hewett 1936: 182) 
shows four stories. Fisher (in Hewett 1936: 159) estimates 
an aboriginal populat ion of 800 people. 

The Tree-Ring Specimens 

In 1923 the First Beam Expedit ion collected the BE 
series of specimens and in 1932, Florence M. Hawley, as
sisted by Roy Lassetter, collected the early KB's (Hawley 
1933: 204-205) . Specimens KB-23 and on were collected 
by Charles Voll, Ruins Stabilization Unit , Nat ional Park 
Service, dur ing 1962 and 1963. 

T h e BE specimens were dated by A. E. Douglass, and at 
least two of them, BE-96 and BE-98, were checked by Al
fred Peterson (Table XXV A) . T h e dat ing of the KB 
specimens (Table X X V B) was done by Hawley, and 
Douglass checked her results. Other KB specimens (Table 
XXV C) were dated by Jeffrey S. Dean and checked by 
Bannister. 

T h e two specimens BE-96 and BE-98 were published by 
Peterson (1935: 24) in the Tree-Ring Bulletin as having 
outside rings of 1119. In the same year Douglass (1935: 
51) listed the identical two specimens at 1120, and later 
Douglass (1938: 13) again gave these two dates as 1120. 
Apparently the third dated specimen, BE-97, has never 
before been published individually, al though Smiley 
(1951: 18) included it along with BE-96 and BE-98 in the 

group of nine Kin Bineola specimens cited. Specimen tags 
and file cards confirm the 1119 dating rather than 1120. 

Hawley (1934, Protocol 1) published the dates of the 
individual KB specimens (KB-2 through KB-21) along 
with the associated masonry types and later (Senter 1938: 
6) gave the range of the six specimens in two groups, ac
cording to associated masonry types. These KB specimens 
make u p six of the dates reported in Smiley (1951: 18). 
T h e other KB's have not been previously published. 

Discussion 

T h e Kin Bineola dates are significant in that they con
tain two well-defined clusters representing the earliest and 
latest dated construction periods of the large Chaco Can
yon pueblos. Along with a group of specimens from Pe-
nasco Blanco, Pueblo Bonito, and Una Vida, four of the 
Kin Bineola pieces (KB-7, KB-17, KB-18, and KB-21) were 
found incorporated in a type of masonry described by 
Hawley as "unfaced slab" (Senter 1938: 6) and dated by 
her at 945-1030 (Brand, Hawley, Hibben, et al. 1937: 88-
89) . A fifth early date (KB-34) is from a later part of the 
ruin and since it probably represents a reused t imber it 
will not be considered in the following discussion. Accord
ing to the specimen tags, the four early Kin Bineola dates 
are from ceiling poles of one room on the west side of the 
central projection of the pueblo, and, since they were all 
determined by Hawley to be cutt ing dates, it appears that 
the roof of this room was constructed about 943 or slightly 
later. I t is not known how extensive this early port ion 
of the pueblo might be. T h e fact that the four early dates 
fall slightly before the beginning of Hawley's dated ma
sonry period suggests a backward revision of the onset of 
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FIGURE 27—Kin Bineola, looking northeast. Shown is a portion of the north tier and the center section. (National Park Service) 



her period, particularly when the early dates from Peiiasco 
Blanco, Pueblo Bonito, and Una Vida are considered. (See 
"Discussion" under Pueblo Bonito, Una Vida, and, par
ticularly, Penasco Blanco.) 

T h e other 10 dated specimens from Kin Bineola are 
apparent ly scattered with respect to original provenience, 
but suggest that Room 45 was built in 1111 and that there 
was major construction activity from 1119 to at least 1124. 
T w o of them, KB-2 and KB-8, are said by Hawley (Senter 
1938: 6) to be from "spalled blocks with core" masonry, a 
type that she has dated at 1100-1116 (Brand, Hawley, Hib-
ben, et al. 1937: 88-89) . It is not known what type masonry 
was associated with all of the specimens, but , considering 
the equivalence of dates, the obvious inference, based on 
the tree-ring data, is that the close of Hawley's period 
should be extended in time. 

K I N CHINDE 

The Ruin 

T h e r e is considerable confusion regarding the proper 
identification of Kin Chinde. T h e only published reference 
is by Hawley in which "Kinchindi" is said to be Small 
House Uni t No. 26, according to Fisher's Chaco Canyon 
Survey (Senter 1938: 7 ) . Fisher's House Uni t No. 26, how
ever, is definitely the same as Leyit Kin, the site excavated 
by Bertha P. Dut ton, and which, as far as can be deter
mined, was never called Kin Chinde. Fur thermore, a New 
Mexico State Museum list of symbols for designating sites 
distinguishes C-26 (or Bc-26) as "Dut ton 's site" (Leyit 

Kin) and C-21 as "Kin Chindee" (Gordon Vivian, per
sonal communication) . Thus , this list would suggest that 
Kin Chinde is not the same as Leyit Kin, but ra ther is 
Mound No. 21 of Fisher's Survey. Addit ional confirmation 
that Kin Chinde and Fisher's Mound No. 21 are one and 
the same site comes from (1) Gordon Vivian who recalls 
Kin Chinde as being located on the ridge to the south of 
Casa Rinconada and close to the canyon wall, and (2) the 
fact that Fisher's Survey map shows Mound No. 21 to be 
in the same approximate location. 

T h e situation becomes even more confused when it is 
realized that in the same article in which Kin Chinde is 
misidentified as Fisher's Small House Uni t No. 26, another 
dated site, Mound No. 20, is said to be the same as Mound 
No. 21, according to Fisher's Chaco Canyon Survey, and 
Mound No. 27, according to Wilson's Chaco Canyon Sur
vey (Senter 1938: 7). I t would appear, then, that Kin 
Chinde, Mound No. 21 in Fisher's Survey, Mound No. 27 
in Wilson's Survey, and the site identified simply as Mound 
No. 20 are all different names for one small ru in (see 
Mound No. 20) . 

Nevertheless, since Florence M. Hawley, who originally 
dated the specimens, felt that Kin Chinde and Mound No. 
20 were separate small pueblos, they are also treated indi
vidually in this report, even though the two names may 
apply to only one site. 

It is believed that Kin Chinde is a small masonry pueblo 
with probably not more than five rooms, situated on the 
south side of Chaco Canyon about one-half mile south of 

TABLE X X V — Dated Tree-Ring Specimens from Kin Bineola 

A. The dates are presented in Form 2 (see Table I ) . 

Specimen 
Number 

KB-2 
KB-7 

KB-8 
KB-17 

KB-18 
KB-21 

Date A.D. 
Inner-Outer 

1075-1119 
897-942 

1056-1124 
898-941 

913-941 
910-943 

From End 

end 
end 

end 
end 

end 
end 

Species 

PP 
PP 

PP 
PP 

PP 
PP 

Type 
Spec. 

sec 
sec 

sec 
sec 

sec 
sec 

Remarks 

1st floor, back wall. 
1st floor rm. on W side of central 

projection of pueblo. Ceiling pole. 
S edge of plaza. 
1st floor rm. on W side of central 

projection of pueblo. Ceiling pole. 
Same as above. 
Same as above. 

C. The dates are presented in Form 6 (see Table I ) . 

Specimen 
Number 

KB-23a-b 
KB-24 
KB-34 
KB-41 
KB-42 
KB-43 

Date A.D. 
Inner-Outer 

1026p-1117v 
1018p-1119vv 

850p-921vL 
1080p- l l l lvL 
1088p- l l l l c 
1072p- l l l lvL 

PP 
PP 
PP 
PP 
PP 
PP 

Type 
Spec. 

wood sec 
wood sec 
wood sec 
wood sec 
wood sec 
wood sec 

Remarks 

Room 9, west wall, south end, 1st story 
Room 9, west wall, south end, 1st story 
Room 35, fill of 1st story 
Room 45, east wall, SE corner 
Room 45, east wall, SE corner 
Room 45, east wall, SE corner 
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B. The dates are presented in Form 3 (see Table I ) . 

Specimen 
Number 

BE-96 
BE-97 
BE-98 

Date A.D. 
Inner-Outer 

1070-1119 
1070-1119 
1058-1119 

Estimated 
Cut. Date 

1119 
1119 
1119 

Species 

PP 
PP 
PP 

Type 
Spec. 

VC 

vc 
VC 

Remarks 

1st story, 2nd tier. 
N W corner, 1st story, 1st tier. 
1st story, 1st tier. 



Pueblo Bomto. T h e location of Mound 20, which is 
thought to be the same site, is shown in figure 2. 

The Tree-Ring Specimens 

There is no reported excavation of the site and no infor
mation available regarding the collection of tree-ring speci
mens or their present location. T w o dates of 1019 and 
1042 were derived by Hawley and checked by A. E. Doug
lass, and the only previous reference to them is by Hawley 
(Senter 1938: 7 ) . 

Discussion 

It is not known whether the two dated Kin Chinde speci
mens represent cutt ing dates or whether there are rings 
gone from the outside. T h e site is described by Hawley as 
Pueblo I I I (Senter 1938: 7 ) , and the dates as given fall 
well within the range of dates from other, and presumably 
contemporaneous, Chaco Canyon pueblos. 

T h e four dates from Mound 20 range from 1039 to 1045 
and agree reasonably well with those from the Kin Chinde 
pieces. 

K I N KLETSO 

The Ruin 

Kin Kletso is situated on the nor th side of Chaco Can
yon about one-half mile downstream from Pueblo Bonito 
(fig. 2). A detailed account of the ruin is given by Vivian 
and Mathews in Part I. 

The Tree-Ring Specimens 

Four specimens were collected by Florence M. Hawley 
in 1931 and numbered YH-1 through YH-4. These speci
mens have since been renumbered CKK-1 through CKK-4. 
CKK-5 through CKK-35 were collected by Gordon Vivian 
dur ing the course of excavation in 1951. 

T h e original YH-1 through YH-4 specimens were dated 
by Hawley, and at least one of them was checked by Doug
lass. Hawley's specimens were reviewed, and the other 
dates (Table XXVI) were derived by Bannister, with all 
specimens being checked by T e r a h L. Smiley. Because of 
the special significance of CKK-26-1 and CKK-27-1, it was 
thought advisable to have a third party check them inde
pendently. This was done by Douglass in 1952. 

Hawley (1934, plate I) indicated one date from Kin 
Kletso at 1123. Th i s date almost certainly applied to her 
YH-2 and YH-3 which are from one original piece. T h e 
date has since been changed to 1124 by Bannister (see 
CKK-2, Tab le X X V I ) . T h e other 16 dates have been re
ported upon individually by Bannister (1953) and all 17 
have also been summarized (Bannister 1960: 19). 
Discussion 

T h e interpretat ion of the Kin Kletso tree-ring dates pro
vides an ideal illustration of the thoughts expressed in the 
introduct ion of this report , that is, any archeological inter
pretation based on tree-ring evidence alone is necessarily 
one-dimensional in approach and should certainly be sub-

FIGURE 28—Outline plan of Kin Bineola south and west of Chaco Canyon. One of the larger and longest occupied of the outlying sites. 
(After Voll) 
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TABLE XXVI — Dated Tree-Ring Specimens from Kin Kletso 
The dates are presented in Form 6 (see Table I). 

Specimen 
Number 

CKK-2 

CKK-4 

CKK-5 

CKK-6 
CKK-7 

CKK-8 

CKK-9 

CKK-10 

CKK-11 

CKK-12-1 
CKK-12-2 

CKK-12-3 

CKK-15-1 

CKK-25-1 
CKK-26-1 

CKK-27-1 

CKK-27-2 

Date A.D. 
Inner-Outer 

1047p-1124c 

1005p-1063v 

I000p-1076c 

1029p-1076c 
1028p-1123c 

1066p-1124c 

985p-1059c 

1063p-1124vL 

10l4p-1076c 

1031p-1100w 
1018-1108vv 

1062-1112vv 

1058-1117W 
1050-1088c 

1140p-1178v 

ll45-1171vv 

1082p-1128c 

Species 

PP 

PP 

PP 

PP 
PP 

PP 

PP 

PP 

PP 

PP 
PP 

PP 

PP 

PP 
PP 

PP 

PP 

Type 
Spec. 

sec 

frag 

sec 

sec 
sec 

sec 

sec 

sec 

frags 

ch frags 
ch frags 
ch frags 

ch frags 

ch frag 
ch frag 

ch frag 

ch frag 

Remarks 

Formerly YH-2 collected by Hawley. 
Prevenience unknown. Same as 
YH-3. 

Formerly YH-4 collected by Hawley. 
Provenience unknown. 

Rm. 50, S wall, E side, 1st story roof. 
Same as YH-1. 

Rm. 50, S wall, W side, 1st story roof. 
Wall between Rms. 11 and 12. 

2nd story root. 
Wall between Rms. 37 and 50. 

2nd story root. 
Rm. 32, S well adjoining Kiva B. 

1st story roof. 
Wall between Rms. 36 and 32. 

2nd story roof. 
Rm. 21, E-W beam at N end of room 

set partially into N wall. 
1st story roof. 

Rm. 7, firepit at top of fill, SE corner. 
Same as above. 

Same as above. 
Rm. 15, intentional fill. 

Rm. 5, intentional fill. 
Rm. 24, ash lens 9-10 inches above 

floor. 
Rm. 24, from lowest firepit and ash 

layer 8-9 inches above floor. 
Center of room. 

Same as above. 

ject to modification in light of the total archeological situ
ation. In order to maintain consistency with the other 
Chaco site discussions, however, I feel the Kin Kletso date 
interpretations should be presented in terms of the princi
ples followed throughout this section and that the tempta
tion to alter the strictly dendrochonological viewpoint 
expressed below should be resisted. 

Kin Kletso and Chetro Ketl, with its associated East 
Dump, are the only two Chaco Canyon ruins that possess 
both construction and non-construction dates in sufficient 
numbers to be meaningful for interpretative purposes. 
Nine of the Kin Kletso dates, all of them from beam sec
tions or parts thereof, can be considered construction 
dates. Only seven of these, however, are identified by pro
venience. Of these seven, four are from three first-story 
rooms with the cutting dates 1059, 1076, 1076, and 1076, 
and three are from three different second-story rooms with 
the cutting dates 1123, 1124, and 1124. The two construc
tion specimens of unknown provenience date 1063 and 
1124. A reasonable inference from the tree-ring data is that 
Kin Kletso underwent at least two building periods where
in portions of the first story were constructed about 1076, 
and some rooms of the second story were added about 
1124. 

In addition to the Kin Kletso construction dates there 
are eight pieces of dated charcoal that represent non-
construction materials. These pieces are from fill, firepits, 

and ash lenses in four different rooms. Six of the dates 
range from 1088 to 1128, and two other specimens date at 
1171 and 1178. The latter two dates are far and away the 
latest ones from any of the Chaco Canyon pueblos. In 
theory, at least, certain types of non-construction dates can 
be expected to fall later than construction dates in a single 
ruin since it is evident that firewood, for instance, would 
be used in rooms after they had been built. There is always 
the chance, then, that non-construction dates, when com
pared with construction dates, will suggest a minimum 
period of occupation for the site. Using the Kin Kletso 
non-construction dates as an example, it is seen that five 
of them fall earlier than the latest construction date of 
1124, whereas three pieces, CKK-26-1, CKK-27-1, and 
CKK-27-2, date later than 1124. It should be pointed out, 
however, that these latter three specimens are all from the 
same room. The late dates suggest two possible interpreta
tions: first, that the pueblo was lived in at least until 1178; 
and second, that the firepit from which the specimens 
came was used sometime after 1178 but not necessarily by 
the builders or permanent inhabitants of Kin Kletso. 

The much more sophisticated analysis of these same data 
in Part I has resulted in a somewhat different interpreta
tion, and it is recommended that the two treatments be 
compared as a practical example of the varying conclu
sions reached in successive stages of the inferential process. 
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KIN KLIZHIN 
The Ruin 

Kin Klizhin is situated on a small tr ibutary of the Chaco 
River about 6i/2 miles southwest of Pueblo Bonito (fig. 
1). It is said by Hawley (1934: 3) to be one of the smaller 
Chaco pueblos (fig. 29). Hewett (1936) shows 6 kivas 
and 18 ground-floor rooms, and Coffin's restoration draw
ing of the pueblo indicates four stories. Hewett (1936: 46) 
feels that the pueblo could have accommodated only a 
small community. 

The Tree-Ring Specimens 

Florence M. Hawley and Roy Lassetter collected five 
tree-ring specimens in 1932 (Hawley 1933: 204-205) . From 
these Hawley derived one date (Table XXVII) which was 
checked by A. E. Douglass. 

T h e Kin Klizhin date was first published by Hawley 
(1934, Protocol 1) along with the associated masonry type. 

T h e date and masonry type were again published by Haw
ley (Senter 1938: 6) and the date alone by Smiley (1951: 
19). 

Discussion 

T h e one dated specimen from Kin Klizhin is said by 
Hawley (Senter 1938: 6) to come from masonry described 
as "spalled blocks with core." Th i s type of masonry is 
dated by Hawley ( Brand, Hawley, Hibben, et al. 1937: 
88-89) at 1100-1116. If the masonry type is properly iden
tified, then either the specimen represents a reused beam, 

or the beginning of Hawley's masonry period needs revi
sion backwards in time. T h e date falls within the range of 
dated specimens from similar, and presumably contempo
raneous, Chaco Canyon pueblos. 

KIN YA-A 
The Ruin 

Kin Ya-a is an outpost situated about 30 miles to the 
south of Pueblo Bonito and a few miles east of the town 
of Crown Point, New Mexico, (fig. 1). Hawley (1934: 8) 
describes the site as one of the three medium-sized Chaco 
pueblos (fig. 30). According to Hewett (1936: 46), the 
ruin is known mainly for its tower kiva of several stories, 
which is surrounded by a small number of living rooms. 
T h e restoration drawing by Coffin (in Hewett 1936: 184) 
shows four stories. 

Although stabilization work has been carried out at 
Kin Ya-a (Richert 1956) , there has been no excavation. 

The Tree-Ring Specimens 

Florence M. Hawley, assisted by Roy Lassetter, collected 
about ten tree-ring specimens in 1932 (Hawley 1933: 204-
205). Six dates were obtained by Hawley (Table XXVIII ) , 
and A. E. Douglass confirmed her results. 

T h e dates were first published by Hawley (1934, Proto
col 1) along with the associated masonry type. T h e range 
of dates with masonry type has been given by Hawley 
(Senter 1938: 6 ) , and Smiley (1951: 18) also listed the 

range. 
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FIGURE 29—Kin Klizhin, the three-story tower kiva on a low knoll south of Chaco Canyon. (National Park Service) 



Discussion 

Tak ing into account the number of rings that Hawley 
has estimated to be missing from the outside of KA-1 and 
KA-2, the six Kin Ya-a dates form a tight cluster about the 
year 1106. When it is realized, however, that four of the 
dates (KA-1, KA-6, KA-7, and KA-8) represent ceiling 
poles from one room, the clustering is not surprising. It 
is interesting to note that KA- 2 and KA-9, from the third 
and second floors, respectively, are roughly contempo
raneous, a fact which suggests that the tower kiva was 
buil t in one stage. All of the specimens are said by Hawley 
(Senter 1938: 6) to be from "spalled blocks with core" 

masonry, a type which she dated at 1100-1116 (Brand, 
Hawley, Hibben, et al. 1937: 88-89). T h u s , the dates from 
Kin Ya-a agree with the temporal placement of Hawley's 
masonry period. 

LEYIT K I N 

The Ruin 

Thi s ruin, on the south side of Chaco Canyon about a 
mile upstream from Pueblo Bonito (Fig. 2) , is also known 
as Mound No. 24, according to the Wilson Chaco Canyon 
Survey, and as Mound No. 26, according to the Fisher 
Chaco Canyon Survey (Dutton 1938: 11). I t is described 
as a small house ruin (fig. 31), a l though it is said to con
tain some 27 rooms and at least 4 kivas (Dutton 1938: 12, 
61) . T h e r e is no ment ion of more than one story. 

Excavation of Leyit Kin was carried out in 1934 and 
1936 by Bertha P. Dut ton under the auspices of the School 
of American Research and the Museum of New Mexico, 
and a comprehensive site report has been published (Dut
ton 1938). 

The Tree-Ring Specimens 

All of the tree-ring material from Leyit Kin was col
lected by Dut ton dur ing the course of excavation. Th i s 
material is not at the Laboratory of Tree-Ring Research, 
and its present location is unknown. 

T h e specimens were submitted to Florence M. Hawley 
for dating. Hawley obtained 18 dates (Table XXIX) from 

specimens that were found below the bench level of Kiva 
A, and Emil W. Haury confirmed her results, with the ex
ception of CM-604 through CM-608, inclusive, which he 
did not have the opportuni ty to examine (Dutton 1938: 
78, No te ) . 

T h e list of Leyit Kin tree-ring dates was published by 
Dut ton (1938, Tab le XXVII , X X V I I I ) , and the range of 
dates was given by Hawley (Senter 1938: 6 ) . 

Discussion 

With 18 dates Leyit Kin ranks seventh in number of 
dated specimens from a Chaco Canyon pueblo. Although 
the specimens were collected below the bench level of Kiva 
A, Dut ton (1938: 23) at one point in her report very defi
nitely assumes (because of the size of the pieces, the even 
distribution of the charcoal, and the absence of associated 
small beds of ashes) that the specimens represent roof 
remains and, consequently, construction dates for Kiva A. 
At a later stage in her report, however, Dut ton (1938: 79) 
modifies her viewpoint somewhat by stating: 

" T h e dates represented by single specimens runn ing 
from A.D. 1011 to 1038, might indicate the use of odd 
timbers cut dur ing that span of time — perhaps the 
reuse of timbers. Or they might represent firewood 
burned in the kiva." 

Unfortunately, this latter statement seems to introduce 
unnecessary complication into the interpretat ion of the 
tree-ring evidence. Apparently, Dut ton has misinterpreted 
the meaning of the column headed "From End" (Table 
27; Dut ton 1938, Tab le X X V I I ) , for she refers to the dates 
of CM-1, CM-6, CM-16, CM-20, CM-21, CM-22, CM-26, 
and CM-27 as cutt ing dates (Dutton 1938: 78) even 
though, according to Hawley's analysis, only CM-6 is defi
nitely a cutt ing date, and CM-26 is possibly one. By inter
preting Hawley's analysis correctly and by utilizing the 
theory of tree-ring date clusters, a strong argument can be 
made for the existence of two periods of tree-felling which 
preceded the construction of the roof of Kiva A — one 
period concentrated in the year 1039 and the other a few 

TABLE X X V I I — Dated Tree-Ring Specimens from Km Klizhin 

The specimen came from the south wall of the room immediately south of the tower. 
The date is presented in Form 3 (see Table I ) . 

Specimen 
Number 

KK-1 

Date A.D. 
Inner-Outer 

1038-1084 

From End 

end 

Species 

PP 

Type 
Spec. 

sec 

TABLE X X V I I I — Dated Tree-Ring Specimens from Kin Ya-a 

The dates are presented in Form 3 (see Table I ) . 

Specimen 
Number 

KA-1 
KA-2 
KA-6 
KA-7 
KA-8 
KA-9 

Date A.D. 
Inner-Outer 

1038-1097 
1061-1103 
1061-1106 
1069-1106 
1060-1106 
1040-1106 

From End 

5-10 
1-5 
end 
end 
end 
end 

Species 

PP 
PP 
PP 
PP 
PP 
PP 

Type 
Spec. 

14 sec 
Vi sec 

sec 
sec 
sec 
sec 

Remarks 

Ceiling pole, 2nd floor, room E of kiva. 
3rd floor, tower kiva. 
Ceiling pole, 2nd floor, room E of kiva. 
Same as above. 
Same as above. 
Inside kiva, ceiling pole, 2nd floor. 
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years later, about 1045. Only one piece is left with a 
proven cutting date before 1039, namely, CM-6, dated at 
1011. Judging by the indications shown in other Chaco 
Canyon pueblos, this specimen is in all likelihood an ex
ample of a reused timber. Although the above remarks do 
not significantly alter Dutton's main conclusion that Kiva 
A was built about 1040 (Dutton 1938: 79, 93) , they do 
illustrate how tree-ring evidence can be misinterpreted 
through an improper understanding of the presented data. 

In her conclusions Dutton (1938: 91-94) distinguishes 
three building periods for Leyit Kin: Unit I, dated 800-950 
on the basis of stratigraphy, masonry, and pottery; Unit II, 
begun about 1040 or 1045 with the construction of Kiva A 
and occupied presumably until the first quarter of the 12th 
century; and Unit III, a later reoccupation by Mesa Verde 
people. If the tree-ring and archeological evidences are 
correctly interpreted, it would indicate that Unit II, the 
principal building period of Leyit Kin, was initiated at a 
time when other Chaco Canyon pueblos were similarly 
experiencing active periods of construction (see "Discus
sion" under Chetro Ketl). 

MOTJND NO. 20 
The Ruin 

This site is also known as Mound No. 21, according to 
Fisher's Chaco Canyon Survey, and as Mound No. 27, ac
cording to Wilson's Chaco Canyon Survey (Senter 1938: 
7). Since the ruin Kin Chinde is also thought to be Fisher's 
Mound No. 21, the two names —Mound No. 20 and Kin 
Chinde — probably both represent a single structure. 
Nevertheless, since Florence M. Hawley, who originally 
dated the specimens, felt that Kin Chinde and Mound No. 
20 were separate small pueblos, they are also treated indi
vidually in this report, even though the two names may 
apply to only one site. 

Mound No. 20 is situated in a rincon on the south side 
of Chaco River within one-half mile to the south of Pueblo 

Bonito (fig. 2), and if Mound No. 20 is the same site as 
Kin Chinde, then it can be described as a small masonry 
structure with probably not more than five rooms (Gordon 
Vivian, personal communication). 

TABLE XXIX — Dated Tree-Ring Specimens from Leyit Kin 
All specimens are from below the bench level of Kiva A. 

The dates are presented in Form 3 (see Table I). 

Specimen 
Number 

CM-1 
CM-6 
CM-10 
CM-11 
CM-13 
CM-14 
CM-15 
CM-16 
CM-17 
CM-20 
CM-21 
CM-22 
CM-26 
CM-27 
CM-604 
CM-605 
CM-607 
CM-608 

Date A.D. 
Inner-Outer 

975-1017 
986-1011 

1009-1039 
999-1039 

1016-1039 
996-1039 

1006-1039 
999-1036 

1004-1039 (40?) 
995-1038 

1003-1028 
994-1029 
991-1035 
999-1025 

1016-1042 
1020-1045 
990-1039 
998-1039 

From End 

far 
end 
near 
end 
end 
end 
end 
near 
end 
near 
far 
far 

end (?) 
far 
3-6 
end 
3-6 
3-6 

Species 

Pnn 
Pnn 
Pine 
Pnn 
Pnn 
Pine 
Pnn 
Pnn 
Pnn 
Pnn 
Pine 
Pnn 
Pnn 
Pnn 
Pine 
Pine 
Pine 
Pine 

Type 
Spec. 

ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
ch 
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FIGURE 30—Kin Ya-a near Crownpoint, southernmost of the large 
classic Chaco sites. It holds the remains of a three-story tower kiva. 
(National Park Service) 



The Tree-Ring Specimens 
There is no information available regarding the collec

tion of tree-ring specimens from Mound No. 20, and the 
present location of the pieces is unknown. However, four 
dates, ranging from 1039 to 1045, were derived by Hawley 
and checked by A. E. Douglass. 

The only previous reference to the Mound No. 20 dates 
is by Hawley (Senter 1938: 7). 

Discussion 
There is no information available on the four Mound 

No. 20 dates other than their range. Consequently, it is not 
known whether the two dates making up the extremities 
of the range represent cutting dates, or whether there is 
any clustering of the four dates. The site is described by 
Hawley as Pueblo III (Senter 1938: 7), and the dates as 
given fall well within the range of dates from other, and 
presumably contemporaneous, Chaco Canyon pueblos. 

FIGURE 31—Leyit Kin. Plan after Dutton 1938. 

The two dates from Kin Chinde, 1019 and 1042, agree 
reasonably well with those from the Mound No. 20 pieces. 

PENASCO BLANCO 
The Ruin 

Penasco Blanco is situated on the south mesa overlook
ing the Chaco River about 3 miles downstream from 
Pueblo Bonito (figs. 1, 2). Hawley (1934: 8) lists Penasco 
Blanco as one of the six most extensive of the Chaco Can
yon pueblos (figs. 32, 33). There were approximately 153 
ground-floor rooms and 9 kivas, and the restoration draw
ing by Coffin (in Hewett 1936: 184) shows three stories. 
It is estimated by Fisher (in Hewett 1936: 159) that Pe
nasco Blanco originally housed 1200 aborigines. Perhaps 
the most unusual feature of the ruin is that all of its exte
rior walls were curved, the ground plan being in the shape 
of an ellipse. 

Frank H. H. Roberts, Jr., while with the Pueblo Bonito 
Expedition of the National Geographic Society, conducted 
extensive excavation in the refuse mound on the east side 
of Penasco Blanco. These excavations formed the basis for 
a large part of his doctoral dissertation at Harvard Univer
sity (Roberts 1927). 

There has also been a considerable amount of unre
corded digging at Penasco Blanco, presumably done at the 
time of the Hyde Exploration Expedition of the late 
1890's, and several of the earlier period rooms have been 
cleared to a depth of two and one-half to three stories. 

The Tree-Ring Specimens 
At least five groups of tree-ring specimens have been 

collected from Penasco Blanco, but only four have yielded 
dates. In 1922 Neil M. Judd collected two specimens which 
are included in the JPB series, and in the same year A. E. 
Douglass took several samples for the DPB's. In 1923 the 
First Beam Expedition collected two specimens in the BE 
series, neither of which has yielded a date. Florence M. 
Hawley, assisted by Roy Lassetter, made extensive collec
tions from Penasco Blanco in 1932 (Hawley 1933: 204-
205) . And finally, Deric O'Bryan visited the ruin in 1946 
to collect for Gila Pueblo. All of the dated specimens, with 
the possible exceptions of PBL-6 and PBL-15, are in the 
collections of the Laboratory of Tree-Ring Research. 

DPB-10 (Table XXX A) and the two JPB specimens 
(Table XXX B) were dated by Douglass. The 14 dates in 
the PBL series (Table XXX C) were derived by Hawley 
and checked by Douglass. O'Bryan did the dating on the 
30 GP specimens (Table 30 D) . 

The history of the publication of Penasco Blanco dates 
is beset by difficulties. Douglass (1935: 51) listed five dates 
from Penasco Blanco: 1056, 1057, 1069, 1084, and 1087. 
Although Douglass did not give the individual specimen 
numbers, it is fairly certain that the 1056 date applies to 
DPB-10, and that the 1057 and 1087 dates apply to JPB-121 
and JPB-103, respectively. This leaves two dates, 1069 and 
1084, unaccounted for, and the records of the Laboratory 
of Tree-Ring Research have revealed no clue to their cor
rect identity. The two dates in question did not come from 
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TABLE XXX — Dated Tree-Ring Specimens from Penasco Blanco 

Specimen 
Number 

JPB-103 
JPB-121 

Date A.D. 
Inner-Outer 

1063-1087 
976-1057 

Estimated 
Cut. Date 

1087 
1057 

Type 
Species Spec. 

PP 
PP 

sec 

vc 

Remarks 

NE section, outer tier. 
NE section. 

the First Beam Expedition. Several years later Douglass 
(1938: 13) again referred to five dates from Penasco 
Blanco with a range of 1056-1087, which reference in all 
probability was based on his earlier article. Smiley (1951: 
19) listed 18 dates for Penasco Blanco, a figure which in
cluded the 14 dated specimens in the PBL series, the two 
dated JPB's, and the DPB. A check of Smiley's working 
notes, however, revealed an overcount of one, which still 

leaves unsolved the mystery of Douglass' two unidentified 
specimens. 

The 14 PBL specimens were published individually 
along with associated masonry types by Hawley (1934, 
Protocol 1), and later their range was given by her in 
three groups according to masonry types (Senter 1938: 6). 
The specimens dated at Gila Pueblo have not been pre
viously published. 

FIGURE 32—Penasco Blanco on the mesa top at the west end of the Chaco Canyon, showing typical two-story late construction. (National 
Park Service) 
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B. The dates are presented in Form 2 (see Table I ) . 

A. The dated specimen was a post from one of the center rooms in the north row of the ruin. 
The date is presented in Form 2 (see Table I ) . 

Specimen 
Number 

DPB-10 

Date A.D. 
Inner-Outer 

957-1056 

Estimated 
Cut. Date 

1056±10 

Species 

PP 

Type 
Spec. 

sec 



C. The dates are presented in Form 3 (see Table I ) . 

Specimen 
Number 

PBL-1 
PBL-2 

PBL-3 
PBL-4 
PBL-5 
PBL-6 
PBL-8 
PBL-10 
PBL-13 

PBL-15 
PBL-21 
PBL-23 
PBL-24 
PBL-2 5 

Date A.D. 
Inner-Outer 

773-996 
977-1061 

1027-1061 
1009-1060 
1004-1062 

965-1061 
901-940 
998-1051 
927-1055 

914-943 
860-916 
871-915 
850-898 
861-898 

From End 

far 
end 

end 
end 
end 
end 
end 
end 
end 

end 
end 
end 
end 
end 

Species 

PP 
PP 

PP 
PP 
PP 

PP 
PP 
PP 

PP 
PP 
PP 
PP 

Type 
Spec. 

sec 
sec 

sec 
sec-
sec 
sec 
sec 

Vl sec 
Vl sec 

sec 
sec 
sec 
sec-
sec 

Remarks 

On surface. 
Ceiling pole in room on N side, 
loose on surface. 
Same as above. 
Same as above. 
Same as above. 
Exact provenience unknown. 
3rd floor, N side. 
Exact provenience unknown. 
Late log in early masonry—repair log. 
Exact provenience unknown. 
Exact provenience unknown. 
3rd floor. 
3rd floor. 
3rd floor. 
3rd floor. 

D. The dates are presented in Form 1 (see Table I ) . 

Specimen 
Number 

GP-2223 

GP-2225 

GP-2226 

GP-2230 

GP-2231 

GP-2234 
GP-2235 

GP-2238 

GP-2239 
GP-2240 

GP-2241 
GP-2242 

GP-2243 
GP-2244 

GP-2245 

GP-2246 

GP-2248 

GP-2250 
GP-2251 
GP-2252 

GP-2253 
GP-2255 

GP-2256 
GP-2257 
GP-2260 

GP-2261 
GP-2263 
GP-2264 
GP-2265 
GP-2266 

Date A.D. 
Inner-Outer 

01022-1079+ 

976-1019+ 

1000-1056 

01023-1051 

01017-1060 

©1028-1088 
822-1046+ 

©1045-1088+ 

©976-1061 
©1031-1078+ 

©1031-1078+ 
©982-1055 + 

©1008-1049+ 
©976-1017+ 

900-947+ 

©965-1060+ 

©977-1053+ 

987-1060+ 
980-1057+ 

01046-1079+ 

©983-1022 
998-1050+ 

987-1064+ 
1015-1038 

©1023-1081 
©1048-1086 

941-1070+ 
1062-1086 

©1060-1083 
©1016-1048 

Species 

Pine 

Pine 

DF 

Pine 

DF 

Pine 

DF 

Type 
Spec. 

ch sec 

ch sec 

ch sec 

frag 
frag 

frag 
frag 

frag 

ch frag 

ch frag 
sec 

frag 
sec 

Vl sec 

Remarks 

W edge of site, in situ (projecting 
from fallen w a l l ) . 
Inside room N W side of site. 
Loose (burned o u t ) . 
Inside room N W side of site. 
In fill (burned o u t ) . 
Charred, loose beam; fill outside 
room, N W side of site. 
Charred, loose beam, fill outside 
room. N W side of site. Date is 
described as "doubtful." 
Lintel (charred off) N outside room. 
Viga in situ, 2nd room from 
outside, N part of site. 
In fill, 2nd room from outside, 
N part of site. 
N part of site, 2nd room from outside. 
Loose stick just N of N kiva 
in compound. 
Same as above. 
Loose stick inner room, 
N W part of site. 
Same as above. 
Loose stick, 2nd room from outside, 
NE part of site. 
Loose stick, 2nd room from outside, 2 
rooms S of N kiva in compound. 
Loose stick, 2nd room from outside, 
1 st room S of N kiva in compound. 
Loose stick, 4th room from outside, 
1st room W of GP-2243. 
Loose stick, near E compound kiva. 
Loose stick, near E compound kiva. 
Loose stick, room S of GP-2245, 
E part of site. 
Same as above. 
In fill of burned room 
2nd from outside. 
Same as above. 
Same as above. 
Viga in burned room, E par t of site. 
Stick in burned room, E part of site. 
Same as above. 
Same as above. 
Loose stick in room N W of GP-2225. 
Same as above. 

177 



FIGURE 33—Sketch of ground plan, Penasco Blanco. (After Hewett) 

Discussion 
Penasco Blanco ranks third in number of dated tree-ring 

specimens from a Chaco Canyon pueblo. Included in these 
dates is a very early cluster which represents the earliest 
dated construction period in the large Chaco Canyon 
masonry pueblos. Along with a group of specimens from 
Kin Bineola, Pueblo Bonito, and Una Vida, seven of the 
Penasco Blanco pieces (PBL-8, PBL-13, PBL-15, PBL-21, 
PBL-23, PBL-24, and PBL-25) were found incorporated in 
a type of masonry described by Hawley as "unfaced slab" 
(Senter 1938: 6) and dated by her at 945-1030 (Brand, 
Hawley, Hibben, et al. 1937: 88-89). PBL-13, however, is 
said by Hawley to be a repair log, and, considering the 
large time differential between the date of this specimen 
and the other dates from similar masonry, her deduction is 
probably correct. The remaining six early PBL dates range 
from 898 to 943, and, although the exact provenience of 
PBL-15 is not known, it is assumed that all of the speci
mens in question came from the same section of the ruin. 
One additional specimen, GP-2245, falls close to the same 
early time range, but since this piece is not a cutting date, 
and since the associated masonry type is not known, it 
cannot be considered along with the others. 

An analysis of these early dates suggests two points of 
major interest. The fact that five of the six specimens are 

known to have come from the third floor indicates that at 
least a three-story pueblo was envisioned by the builders at 
this early date. There is, of course, the theoretical possi
bility that these early dates represent reused timbers, but, 
considering the overall clustering of dates from the same 
type of masonry in Kin Bineola, Pueblo Bonito, and Una 
Vida, such an interpretation seems remote. 

The second inference to be drawn from an analysis of 
the early Penasco Blanco dates is that the beginning of 
Hawley's "unfaced slab" masonry period is too late. Con
sidering all of the Chaco Canyon dates definitely associated 
with this type of masonry (six cutting dates from Penasco 
Blanco with the range 898-943; four cutting dates from 
Kin Bineola with the range 941-943; 11 dates from Pueblo 
Bonito with the range 828-935; and 11 dates from Una 
Vida, 5 of them cutting dates, with the range 847-950, it is 
apparent that a period of construction extending from 
before 900 to about 950 is suggested by the tree-ring evi
dence alone. It may well be that there is strictly archeo-
logical evidence to support Hawley's 1030 terminal date 
for the period, but, judging by her discussion of early 
Chetro Ketl building periods, her main thesis is that beams 
dating in the range 945-1030 were found in later types of 
masonry at Chetro Ketl, suggesting the presence of the 
"unfaced slab" type of masonry yet to be discovered in 
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unexcavated portions of the site (Hawley 1934: 21-22). 
Until Hawley's "unfaced slab" type of masonry is actually 
found containing tree-ring specimens which date later 
than 950, her proposed terminal date of 1030 for the 
period must remain pure speculation {see "Discussion" 
under Chetro Ketl, Kin Bineola, Pueblo Bonito, and Una 
Vida). 

PBL-2, -3, -4, -5, -6, -10 are described by Hawley (Senter 
1938: 6) as coming from "fine wide banded with core" 
masonry, a type that she has dated at 1062-1090 (Brand, 
Hawley, Hibben, et al. 1937: 88-89). The range of these 
specimens, all cutting dates, is 1051-1062, with five of the 
six clustering at 1060-1062. Thus, the tree-ring data agree 
with the date given by Hawley for the beginning of the 
"fine wide banded with core" masonry period. 

The remaining 34 dates have unknown associations with 
masonry types, and the original specimens were scattered 
throughout the ruin. They range from 947 (GP-2245) to 
1088 (GP-2238) . There are no well-defined clusters of 
dates, although there does exist some concentration around 
1055-1057, 1060-1061, 1078-1079, and 1086-1088. These 
slight concentrations, however, may be a function of dupli
cation of dates from single original timbers and of the 
inclusion of non-cutting dates in their make-up. The only 

solid conclusion is that Pehasco Blanco was undergoing 
construction activity at the same time as the other major 
Chaco Canyon pueblos. 

PUEBLO BONITO 
The Ruin 

Because of its central location in Chaco Canyon, the 
position of most of the other sites within the area are 
given in terms of distance and direction from Pueblo 
Bonito. The ruin is situated on the north side of the 
Chaco River at approximately 108°W longitude, 36°N 
latitude in the SW14 sec. 12, T.21N., R.11W., San Juan 
County, New Mexico (figs. 1, 2). 

Pueblo Bonito is generally described as the largest and 
most important ruin in the Chaco Canyon (figure 34) . 
Hawley (1934: 8) lists it among the six most extensive 
of the Chaco Canyon pueblos, and the ground plan shows 
well over 300 first-floor rooms; it is variously estimated that 
there were originally four (Judd 1925: 231) or five stories 
(Coffin's restoration drawing in Hewett 1936: 171). At 
least 32 kivas, including one great kiva 52 feet in diameter, 
are incorporated within the main walls. Judd (1925: 231) 
has estimated that the original compact village contained 

FIGURE 34—Pueblo Bonito. (National Park Service) 
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fully 800 rooms, and Fisher (in Hewett 1936: 159) postu
lates an aboriginal populat ion of 1200 people. 

T h e first scientific excavation of Pueblo Bonito was 
that made by the Hyde Exploring Expedit ion. Under the 
field direction of George H. Pepper, 189 rooms (compare 
J u d d 1954: 16) were cleared in the nor th central section 
of the pueblo from 1897 to 1899. From 1921 to 1927 Neil 
M. J u d d largely completed the excavation of Pueblo Bonito 
under the auspices of the National Geographic Society. 
A few more rooms and at least one kiva have been cleared 
in more recent years (Vivian and Reiter 1960) , and excel
lent bibliographies are to be found in Brand, Hawley, 
Hibben, etal. (1937: 120-133) and Kluckhohn and Reiter 
(1939: 175-176). T h e more impor tan t works are J u d d (1923, 
1925, 1926, 1927, and 1954) and Pepper (1920). 

The Tree-Ring Specimens 

T h e principal collection of tree-ring specimens from 
Pueblo Bonito was made by J u d d in 1922 and is repre
sented by the bulk of the J P B series. A few samples were 
also taken by A. E. Douglass in 1922 for the DPB series. 
In 1940 Deric O'Bryan collected specimens (GP's) for Gila 
Pueblo. One piece, JPB-206, was sampled by Gordon 
Vivian in 1957. From time to time other collections have 
been made at Pueblo Bonito (principally by Viv ian) , but 
only the above groups have yet yielded dates. 

DPB-15 (Table XXXI) and the JPB's through JPB-130 
(Table X X X I B) were dated by Douglass. JPB-206 (Table 
XXXI) was dated by Bannister and checked by C. W. Fer
guson. O'Bryan derived the dates on the GP specimens 
(Table X X X I D) while at Gila Pueblo. 

TABLE X X X I — Dated Tree-Ring Specimens from Pueblo Bonito 

A. The dated specimen represents a kiva pilaster support. 

Specimen 
Number 

DPB-15 

Specimen 
Number 

JPB-1 
JPB-2 

JPB-3 

JPB-003 

JPB-03 

JPB-4 
JPB-5 
JPB-6 
JPB-7 
JPB-8 
JPB-10 
JPB-14 

JPB-15 
JPB-16 
JPB-17 
JPB-18 
JPB-19 
JPB-20 
JPB-22 
JPB-23 
JPB-24 
JPB-25 
JPB-27 
JPB-37 
JPB-38 
JPB-40 
JPB-42 
JPB-43 
JPB-46 
JPB-48 
JPB-49 

JPB-5 5 

Date A.D. 
Inner-Outer 

679p-1077vv 

B. 

Date A.D. 
Inner-Outer 

856p-1050+vv 
1031p-1078c 

1010-1075v 

922p-1053+vv 

977-1076vv 

992 ±-1073 
765p-1060+vv 
919p-1097+w 

I0l4p-1078vv 
1000±p-1078v 

960-1050+vv 
1040±p-1081c 

1058p-1124vv 
947p-1047vv 

1060p-1126vv 
1015p-1080vv 
1035p-1083vv 
819p-1055+w 

1002p-1064w 
969-108 l w 

995p-1080+v 
988-1081v 

1013±-1080vv 
925-1080vv 

879p-H20vv 
922-1054w 

876p-1063vv 
880-1055vv 

96lp-1040vv 
960-1071v 
989-1083 

890p-1073+v 

The dates are presented 

Estimated 
Cut. Date 

1073+x 

1083±2 

Species 

PP 

in Forms 2 and 4 (. 

Species 

PP 
PP 

PP 

PP 

PP 

PP 
PP 
PP 
PP 
PP 
PP 
PP 

PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
Jun 
Jun 
Jun 
Jun 
Jun 
PP 
PP 
PP 

PP 

Type 
Spec. 

sec 

tee Table I ) . 

Type 
Spec. 

sec 
Vl sec 

core 

core 

core 

ch sec 
sec 

ch sec 
ch sec 
ch sec 

ch frag 
ch frag 

ch frag 
ch frag 

sec 
ch Vi sec 

sec 
ch Vi sec 
ch frag 

sec 
ch frag 

ch Vl sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 

frag 
core 

VA sec 

Remarks 

Room 245A, subfloor chamber, S end. 
Room 227; beam through S wall 
f romRm. 173 ( K 9 ) . 
Room 227; core from W end, 
middle E-W beam ( K 8 ) . 
Room 227; core from beam through 
E wall from Room 227-1. 
Room 227; core from beam through 
S wall from Room 173. 
Room 244A. 
Room 244A. 
Room 244A. 
Room 244A. 
Room 244A. 
Room 256A. 
Room 257A; S side wattled wall; 
above blown sand. 
Same as above. 
Same as above. 
Same as above. 
Same as above. 
Same as above. 
Room 257A; N side wattled wall. 
Room 227-1. 
Room 227-1. 
Room 242-A. 
Room 242-A. 
Room 268; rectangular post. 
Kiva J; pilaster No. 5. 
Kiva C; pilaster No. 8. 
Kiva H; pilaster No. 8. 
Kiva B; pilaster No. 4. 
Kiva B; pilaster No. 5. 
Room 264; ceiling beam. 
Room 57; beam section from N wall. 
Core from wall log between 
Rooms 55 and 57. 
Room 228; S wall. Same specimen as 
JPB-56 from E log N wall. 
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Douglass (1935: 51) listed 65 dates for Pueblo Bonito, 
and, although the individual specimen numbers were not 
given, it can be safely assumed that the dates represent 
mainly JPB's. A few of the specimens, however, probably 
came from Pueblo Bonito Cliff Supports, Hyde Kitchen, 
and Wetherill's Block House. The date for JPB-105 was 
given'individually by Douglass (1936: 34). On the basis 
of his 1935 publication, but with the addition of two 
newly dated specimens, Douglass (1938: 13) gave the range 
of 67 Pueblo Bonito dates. Smiley (1951: 19) listed the 
range of 70 dates. His notes show that five specimens from 
Pueblo Bonito Cliff Supports, Hyde Kitchen, and Wether
ill's Block House were included. In addition, study of the 
specimens by Smiley and Bannister after Smiley's report 
had been published showed that four specimens were 
actually duplicates of others, and that DPB-15 had erron
eously been recorded on its file card as dating at 807 rather 
than 1007. This latter correction would change the range 
of dates as given by Smiley from 807±-1130 to 828-1130. 
JPB-206 was documented by Bannister (1960: 19) but the 
GP series has not been previously published. 

Discussion 
With 98 dates Pueblo Bonito ranks next to Chetro Ketl 

in number of dated specimens from a Chaco Canyon 
masonry pueblo. Whereas the bulk of the Chetro Ketl 
specimens are recorded by room, floor, and masonry type, 
most of the Pueblo Bonito pieces are known only by their 
room numbers, although it is believed that the designation 
"A" immediately following the room numbers given under 
"Remarks" (Table XXXI B) refers to first-floor rooms 
(Judd 1954: 17). Some of the GP specimens are also distin

guished by provenience as "upstairs" or "downstairs." On 
the whole, however, it is impossible to differentiate floor by 
floor construction at Pueblo Bonito. Nevertheless, some of 
the rooms appear to have been constructed at different 
times. Among the earliest are Room 317 with dates at 828 
and 859, Room 325 with two dates at 919, Room 320A with 
three dates at 919 (these specimens may be from one orig
inal log), and Room 323 with two dates at 919 and two 
dates at 935. All of the rooms mentioned are in the 
northwest quarter of the ruin within that section which 
Judd (1954: 19) describes as the original nucleus of the 

Table XXXI-B (con't.) 

Specimen 
Number 

JPB-58 

JPB-67 
JPB-68 
JPB-69 
JPB-70 
JPB-76 
JPB-79 
JPB-81 
JPB-83 
JPB-93 
JPB-94 
JPB-97 
JPB-98 
JPB-99 
JPB-104 
JPB-105 
JPB-106 
JPB-107 
JPB-108 
JPB-109 
JPB-113 
JPB-114 
JPB-115 
JPB-116 
JPB-117 
JPB-122 
JPB-123 
JPB-130 

Date A.D. 
Inner-Outer 

883-106lv 

849p-920v 
866p-932v 

1000p-1047v 
979p-106lv 
988p-104lv 
985p-1061v 
997p-1047v 
974p-1033v 
841p-1011vv 

820±-1083 
1012p-1088c 
1029p-1091+c 
7 3 0 ± - 9 8 3 w 
802p-828vv 
796p-859v 
854p-919w 
873p-919v 
875p-919v 
878p-919v 
856p-919c 
859p-935c 
835p-935vv 
805p-919w 
823p-919v 
987p-1034v 
1031-1078 
1008-1070v 

Estimated 
Cut. Date 

1083+x 

1078 

Species 

PP 

PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 

Jun 
Jun 
Pine 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 

•> 
PP 
PP 
PP 
PP 
PP 
PP 
PP 

Type 
Spec. 

sec 

sec 
VC 
sec 
sec 
sec 
sec 
VC 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
VC 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 

Remarks 

Room 228W; log S wall behind 
masonry. 
Room 292. 
Room 292. 
Room 292. 
Kiva L; roofing pole. 
Unnumbered room N of Room 295. 
S wall support; Rooms 290-291. 
Kiva L; roofing pole. 
Room 305. 
Kiva L; pilaster log. 
Kiva L; pilaster log. 
Room 286; subfloor kiva. 
Room 286; subfloor kiva. 
SE corner of W court. 
Room 317. 
Room 317. 
Room 325 
Room 320A. 
Room 320A. 
Room 320A. 
Room 325; post supporting roof. 
Room 323; beam. 
Room 323; beam. 
Room 323; post supporting JPB-114 
Room 323; post supporting JPB-115. 
Kiva X; beam. 
Kiva X; beam. 
Room 261; roof beam. 

C. The specimen was found as float material but is thought to have originally been 
incorporated lengthwise in the north wall of the ruin at the third story level. 

Species of the specimen is probably either Abies concolor or Picea glauca. 

Continued on page 182 
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Specimen 
Number 

JPB-206 

Date A.D. 
Inner-Outer 

965p-1049v 

Type 
Spec. 

sec 



Table X X X I (con't .) 

D. The dates are presented in Form 1 (see Table I ) . 

Specimen 
Number 

GP-2273 

GP-2274 

GP-2282 

GP-2284 

GP-2288 

GP-2289 
GP-2290 
GP-2291 
GP-2297 

GP-2298 

GP-2299 

GP-2303 

GP-2304 

GP-2305 

GP-2306 

GP-2307 

GP-2308 

GP-2309 

GP-2310 

GP-2312 
GP-2313 
GP-2314 
GP-2315 
GP-2317 

GP-2319 

GP-2320 

GP-2321 

GP-2322 
GP-2323 

GP-2324 

GP-2325 

GP-2326 
GP-2327 

GP-2328 
GP-2329 

GP-2330 

Date A.D. 
Inner-Outer 

842-1032+ 

01059-1100 

01034-1102 

0953-1029 

01014-1044 

©1022-1043 
O1018-1048 

1009-1062 
©1015-1067+ 

00988-1092 

01037-1073 

01007-1071 

01015-1057 

0954-1026 

911-1057 

976-1046 

0987-1039 

814-1078 

0944-1078 

©984-1044 
0992-1029 
©993-1040 
1002-1047 

01015-1056 

1020-1077 

983-1077 

01029-1079 

893-1074 
1018-1105 + 

0995-1067 

1012-1093+ 

1070-1105+ 
0977-1064 

©1023-1096 
978-1074 

0950-1061 

Species 

Pine 

Pine 

Pine 

Pine 

DF 

DF 
Pine 
Pine 
DF 

Pnn 

Pine 

Pine 

DF 

Pine 

Pine 

Pine 

Pine 

Pine 

Pine 

Pine 
Pine 
Pine 
Pine 
DF 

Pine 

Pine 

Pine 

Pine 
Pine 

Pine 

Pine 

Pine 
Pine 

sec 
Pine 

Pine 

Type 
Spec. 

core 

Vi sec 

sec 

sec 

sec 

sec 
sec 

14 sec 
core 

core 

core 

core 

core 

core 

core 

core 

core 

core 

core 

core 
core 
core 
core 
sec 

core 

core 

core 

sec 
Vl sec 

sec 

sec 

sec 
sec 

Pine 
core 

core 

Remarks 

Loose beam now outside center W 
wall. 
Original provenience unknown. 
Loose beam; now one of pile S of 
K i v a A , E o f R o o m l 5 0 . 
Original provenience unknown. 
In situ — corner W outside Room 97 
(corner E Kiva R ) . 
In situ — corner W outside Room 3 
(corner NE Kiva R ) . 
Loose piece in Kiva Q (probably 
from kiva, may be drif t ) . 
Same as above. 
Same as above. 
From banquette, SW side Kiva F. 
Room 97, 11th rafter from W 
(upstairs) . 

Room 97, 12th rafter from W 
(upstairs) . 
Entrance Room 97, 2nd rafter from N 
(upstairs) . 
Room 97, 12th rafter from W 
(downstairs) . 
Room 97, 16th rafter from W 
(downstairs) . 
Entrance ( f r o m N ) Room 97, upper 
stringer (downstairs) . 
Room 119, 2nd viga from E, original 
provenience unknown. 
Room 119, 5 th viga from E, 
original provenience unknown. 
Room 119, westernmost viga, 
original provenience unknown. 
Room 105, 2nd viga from W, 
original provenience unknown. 
Room 105, 3rd viga from W, 
original provenience unknown. 
Room 300, southernmost rafter. 
Room 300, 6th rafter from S. 
Room 300, 10th rafter from S. 
Room 300, 12th rafter from S. 
Loose beam, Room 209, probably once 
a binder in outside E wall. 
S stringer, Room 227 (SW 
corner of site). 
Central viga, Room 227, 
(SW corner of site). 
N stringer, Room 227 
(SW corner of site). 
Viga, Room 228 (SW 
downstairs compartment) . 
Viga, Room 228 (SE down
stairs compartment) . 
Loose beam in outside compartment 
SW of Kiva D. 
Loose beam SE Kiva C (northernmost 
section of outside compartment) . 
Same as above. 
Loose beam, NE kiva D 
(outside compartment) . 
Loose beam, center room S of Kiva E. 
Viga in situ N of Kiva D 
(outside compartment) . 
Viga in situ E of Kiva D 
(SE outside compartment) . 
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larger pueblo. It is of interest to note that the masonry 
used in this part of the ruin is Judd 's Type 1 (1954: 19, 
PI. 5 ) , which corresponds to the "unfaced slab" type of 
masonry as defined by Hawley (Brand, Hawley, Hibben, 
et al. 1937: 88-89) . Th i s fact reinforces the suggestions 
concerning the period of construction of this type of 
masonry made in the "Discussions" under Chetro Ketl, 
Kin Bineola, Una Vida, and, particularly, Pefiasco Blanco. 
T w o other early dates, 920 and 932, were associated with 
the later date of 1047 in Room 292. Th i s room does not 
appear on Judd 's plan of Pueblo Bonito (Judd 1954, 
figure 2) but, judging from its number , it probably is 
located in the northeast quarter of the ruin. 

Later rooms from which there is more than one dated 
specimen include Room 227 with six out of seven dates 
between 1075-1079 (the latest four are cutt ing dates) , 
Room 227-1 with the latest date at 1081, Room 228 with 
two out of four dates at 1073-1074 (one specimen, at 
1105, evidently represents a repair b e a m ) , Room 242-A 
with the latest date at 1081, and Room 244-A with two 
out of five dates at 1078 (one date at 1097 may be from 
a repair beam) . All of these rooms are in the southeast 
corner of the ruin, and, considering them as a unit , a con
struction period from about 1074 to 1081 is strongly indi
cated by the tree-ring data. Room 300 in the extreme 
nor thern part of the pueblo was probably buil t about 1047. 

T h e latest dates from Pueblo Bonito come from Room 
257-A in the eastern section of the ruin. The re are two 
late dates from this room, JPB-15 at 1124 and JPB-17 at 
1126, al though these two pieces may well represent one 
original specimen. It was JPB-15 that gave the well known 
1130 date published by Douglass. When the specimen was 
reviewed by Bannister and Smiley it was found that the 
outer portion of the piece had been broken off and lost. 
Douglass' date of 1130 was undoubtedly correct, but the 
new date was assigned since there was no way of checking 
it. T h e specimen from Room 257-A came from a wattled 
wall, which was presumably a parti t ion wall across the 
room. T h e most reasonable interpretation is that the wall 
was buil t about 1083 (three dates cluster at 1080-1083) , 
and that repairs were made about 1130. 

Room 97 is the only room with dates recorded as both 
"upstairs" and "downstairs." Since Gladwin (1945: 123-124) 
has expressed the belief that the latest dates from Chaco 
Canyon pueblos come from lower floors, and that reused 
beams went into the construction of the top floors, it is 
significant that the Gila Pueblo specimens, collected in 
1940, from Room 97 indicate that the "downstairs" was 
buil t first (compare "Discussion" under Chetro Ketl). T h e 
dates are: 1026, 1057, and 1071 "downstairs" and 1067, 1073, 
and 1092 "upstairs." 

On the basis of the above discussion, two main building 
periods stand out — the first in the early part of the 10th 
century and the second in the latter part of the 11th cen
tury. Minor construction seems to have gone on continu
ously, and repair work was carried out unti l 1130 at the 
least. 

PUEBLO B O N I T O CLIFF SUPPORTS 

The Ruin 
T h e Pueblo Bonito Cliff Supports were logs used by the 

aboriginal builders of Pueblo Bonito to brace up a large 
portion of cliff generally known as Threa ten ing Rock, 
a standing, but detached, portion of the cliff behind and 
to the nor th of Pueblo Bonito (for variant names see 
J u d d 1938: 270). 

T h e rock, which was about 100 feet high, 140 feet long, 
and over 30 feet thick, was detached from the main cliff, 
leaving a space ranging from 3 to 12 feet. T h e ancient 
builders of Pueblo Bonito were well aware of the danger 
that this huge mass of rock might topple forward and hurt le 
thousands of tons of boulders onto their homes. T o pre
vent continued erosion at the base of the rock and to help 
shore up the tremendous weight, the Bonitians buil t 
masonry buttresses and retaining walls beneath the over
hangs at the front of Threa ten ing Rock. In addit ion to 
the stone walls, vertical logs were buil t in beneath the 
overhangs to help take the stress. T h e tree-ring dates in 
this section are from these bracing logs. A compilation of 
reports and letters concerning the rock by Gould, Hamil
ton, Keur, Kittredge, H. M. Miller, T . C. Miller, Pinkley, 
Taylor, and Vandiver is presented in The Saga of Threat
ening Rock by Frank Pinkley (1938). 

Following a heavy rainstorm, Threa ten ing Rock finally 
fell on January 22, 1941. T h e aboriginal occupants of 
Pueblo Bonito were proved justified in their apprehension 
of this eventuality, for the resulting rock fall destroyed 23 
ground-floor rooms and 123 feet of exterior wall (Vivian 
1941). 

Exploratory excavation of the aboriginal construction at 
the base of Threa ten ing Rock was carried out and reported 
upon by John Y. Keur in 1933 (Pinkley 1938: 352-361). 
The Tree-Ring Specimens 

T w o specimens were collected by Neil M. J u d d in 1922 
for the J P B series. In 1932 Florence M. Hawley took sev
eral samples (including duplicates of the JPB's) for the 
PB series. Finally, in 1940 Deric O'Bryan collected six 
pieces for Gila Pueblo. All of the specimens, with the 
possible exception of GP-2269, are now in the collections 
of the Laboratory of Tree-Ring Research. 

T h e two J P B specimens (Table XXXII ) were dated by 
A. E. Douglass. PB-3 (Table X X X I I B) was dated by Haw
ley and checked by Douglass. T h e six GP dates (Table 
X X X I I C) were derived by O'Bryan at Gila Pueblo. 

T h e dates from JPB-156 and -157 were first published 
by Douglass (1935: 51) in the list of 65 dates from Pueblo 
Bonito. This list probably also included the date from 
PB-3. In addit ion, it is believed that the same three speci
mens were part of the 67 pieces whose range of dates 
was reported upon by Douglass (1938: 13) . JPB-156 and 
-157, but not PB-3, were included by Smiley (1951: 19) 
in his range of 70 Pueblo Bonito dates. T h e six Gila 
Pueblo dates have not been previously published. 

Discussion 

An examination of the listed provenience and inner 
and outer rings indicates that there is some duplication 
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in the given dates. JPB-156 and GP-2271 are apparently 
from the same original log. PB-3 is possibly the same as 
GP-2269, although the lack of provenience for PB-3 and 
the two year difference in supposed cutting dates cast doubt 
upon their being identical. Unfortunately, GP-2269 cannot 
be located for comparison. JPB-157 has an unknown num
ber of rings lost from the outside, and the rest of the cutting 
dates range from 1058 to 1073. An analysis of the tree-ring 
data suggests, therefore, that the builders of Pueblo Bonito 
did the first cliff bracing about 1058-1064, and later added 
supports in the early 1070's. This would indicate that the 

Bonitians did not take measures for holding back Threat
ening Rock until considerable portions of Pueblo Bonito 
had already been constructed. It is possible, of course, 
that the sampled specimens represent replacement logs for 
earlier and, perhaps, weakened cliff supports. 

ACKERLY HOUSE (PUEBLO BONITO) 
The Site 

Ackerly House was situated a few feet west of the south
west corner of Pueblo Bonito (Judd 1954, pi. 1), and was 
the original Richard Wetherill residence and trading post 

FIGURE 35—Pueblo del Arroyo, largely excavated by Karl Ruppert for the National Geographic Society, 1923-1926. One of the last of the 
major Chaco masonry pueblos to be constructed. (National Park Service) 
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in Chaco Canyon. Construction of the house was initiated 
in 1898, shortly after the Hyde Exploring Company was 
formed in 1896. It is believed that most of the timbers 
used in this bui lding were taken from Pueblo Bonito. 
T h e r e is always the faint possibility that a few of the 
logs may have come from Pueblo del Arroyo or Chetro 
Ketl, a l though very little, if any, excavation had been 
under taken in these ruins before 1899. T h a t most of the 
logs probably came from Pueblo Bonito is attested by 
several statements made by S. J. Holsinger, who conducted 
an investigation of the activities of Richard Wetheri l l and 
the Hyde Exploring Expedit ion in Chaco Canyon. Hol
singer (1901: 31) says: 

" T h e r e have been discovered in Pueblo Bonito about 
50 open and partially open rooms, all in the northwest 
port ion of the building. By open rooms are meant such 
as are in perfect state of preservation and not broken 
and filled with detritus of the ruins. Of this number 
perhaps 20 remain in virgin condition, the remainder 
having been deroofed and in fact entirely dismantled 
by the Hyde Exploration Expedition. . . . In some 
instances the roofs were removed in order to facilitate 
the work, bu t the Company (Hyde) assert that this 
was never done when the roof was in a perfect or toler
able state of preservation. Th i s may be true but many 
sound timbers were cut off by them flush with the walls 
and removed." 

The Tree-Ring Specimens 

Some of the timbers from the Ackerly House, upon its 
being demolished by the Nat ional Park Service, were 
sent for storage to Globe, Arizona, where sections were 
removed by Gordon Vivian and Bannister in 1957. These 
sections are now in the collections of the Laboratory of 
Tree-Ring Research. 

T h r e e dates (Table X X X I I I ) were obtained by Bannister 
and checked by C. W. Ferguson. 

Discussion 

Since the original Pueblo Bonito provenience of the 
Ackerly House specimens is unknown, the principal worth 
of the pieces is in the ring chronology that they contain. 
T h e dates do, however, fall well within the range of dates 
from Pueblo Bonito. 

HYDE K I T C H E N (PUEBLO B O N I T O ) 

The Site 

T h e name Hyde Kitchen refers to one of the modern 
rooms buil t by the Hyde Exploring Company against the 
nor th wall of Pueblo Bonito. 

I t is believed that the beams used here originally came 
from Pueblo Bonito. An old photograph in the collections 
of the National Park Service shows the Hyde Kitchen 
under construction in 1896. T h e room was probably torn 
down, however, before Neil M. J u d d started excavation 

TABLE X X X I I — Dated Tree-Ring Specimens from Pueblo Bonito Cliff Supports 
A. The dates are presented in Form 4 (see Table I ) . 

Specimen 
Number 

JPB-156 
JPB-157 

Date A.D. 
Inner-Outer 

890p-1057vi 
84lp-1004+vv 

B. Position of log unknown. 

Specimen 
Number 

PB-3 

Date A.D. 
Inner-Outer 

946-1063 

C. The dates are 

Specimen 
Number 

GP-2267 
GP-2268 
GP-2269 
GP2270 
GP-2271 
GP-2272 

Date A.D. 
Inner-Outer 

O1018-1072 
©960-1064 
©946-1061 

935-1058 
O890-10581 

©912-1073 

Species 

PP 
PP 

The date is presented in 

From End 

end 

presented in Form 1 (set 

Species 

Pine 
Pine 
Pine 
Pine 
Pine 
Pine 

Type 
Spec. 

sec 

vc 

Remarks 

Log No. 2 
Log No. 7 

Form 3 (see Table I ) . 

Species 

PP 

Type 
Spec. 

core 

i Table I ) . 

Type 
Spec. 

core 
core 
core 
core 
sec 
sec 

Remarks 

3rd upright from N. 
4th upright from N . 
Front-center upright. 
Northernmost upright. 
2nd upright from N. 
Southernmost upright. 

1JPB-156 and GP-2271 are probably from one original log. 

TABLE X X X I I I •—• Dated Tree-Ring Specimens from Ackerly House 
(Pueblo Bonito) 

The dates are presented in Form 6 (see Table I ) . 
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Specimen 
Number 

JPB-207 
JPB-208 
JPB-209 

Date A.D. 
Inner-Outer 

842p-1077+c 
876p-1030+vL 
938p-1031vL 

Species 

PP 
PP 
PP 

Type 
Spec. 

sec 
sec 
sec 



at Pueblo Bonito, and it may be that the specimens were 
taken from a scrap pile. 

The Tree-Ring Specimens 

In 1922 a specimen was collected by J u d d for the J P B 
series, and one sample was taken by A. E. Douglass for 
the DPB group. T w o dates (Tables X X X I V A, B) were de
rived by Douglass. 

It is not known for certain whether the two dates were 
included either in the Pueblo Bonito list of 65 dates pub
lished by Douglass (1935: 51) or in the range of 67 Pueblo 
Bonito dates also given by Douglass (1938: 13). T h e dates 
were included, however, in the 70 Pueblo Bonito dates 
published by Smiley (1951: 19) . 

Discussion 

Since the original Pueblo Bonito provenience of the 
Hyde Kitchen specimens is unknown, the principal worth 
of the pieces is in the r ing chronology that they contain. 
T h e dates do, however, fall well within the range of dates 
from Pueblo Bonito. 

TANNER'S GARAGE (PUEBLO BONITO) 

The Site 

This bui lding was situated between Pueblo Bonito and 
Pueblo del Arroyo, being somewhat closer to the latter 
ruin. T h e house was originally constructed by Richard 
Wetheri l l in 1899 as a one-room dwelling with a porch at 

the east side and was later remodeled into a garage. It is 
thought that Wetheri l l used beams from Pueblo Bonito 
in the construction of Tanner ' s Garage, and there is only 
a slight possibility that some logs may have come from 
Pueblo del Arroyo since very little, if any, excavation had 
been carried on in Pueblo del Arroyo by 1899. 

T h e T a n n e r Garage was demolished by the National 
Park Service. 
The Tree-Ring Specimens 

T w o samples from the structure were taken by Deric 
O'Bryan in 1940 for Gila Pueblo and dated by him 
(Table XXXV). 
Discussion 

Since the original Pueblo Bonito (or possibly Pueblo del 
Arroyo) provenience of the Tanner ' s Garage specimens 
is unknown, the principal worth of the pieces is in the 
ring chronology that they contain. T h e dates do, however, 
fall well within the range of dates from Pueblo Bonito 
and Pueblo del Arroyo. 

WETHERILL'S BLOCK HOUSE (PUEBLO BONITO) 

The Site 

T h e exact identification of Wetherill 's Block House is 
uncertain. T h e name may refer to Ackerly House (see 
Ackefly House) but this cannot be proved. In any event, 
the house was undoubtedly one of the structures erected 
by Richard Wetheril l in the late 1890's and was located 

TABLE X X X I V — Dated Tree-Ring Specimens from Hyde Kitchen 

(Pueblo Bonito) 
A. The date is presented in Form 4 (see Table I ) . 

Specimen 
Number 

DPB-1 

Date A.D. 
Inner-Outer 

832p-1044v 

Species 

PP 

Type 
Spec. 

VC 

B. The date is presented in Form 4 (see Table I ) . 

Specimen 
Number 

JPB-54 

Date A.D. 
Inner-Outer 

827-1035v 

Species 

PP 

Type 
Spec. 

core 

TABLE X X X V — Dated Tree-Ring Specimens from Tanner's Garage 

(Pueblo Bonito) 
The dates are presented in Form 1 (see Table I ) . 

TABLE X X X V I — Dated Tree-Ring Specimens from Wetherill's Block House 

(Pueblo Bonito) 
The dates are presented in Form 4 (see Table I ) . 
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Specimen 
Number 

GP-2345 
GP-2346 

Date A.D. 
Inner-Outer 

948-1065 
0935-1065 

Type 
Spec. 

core 
core 

Remarks 

2nd viga from S. 
3rd viga from S. 

Specimen 
Number 

JPB-95 
JPB-96 

Date A.D. 
Inner-Outer 

930p-1057v 
928p-1062v 

Species 

PP 
PP 

Type 
Spec. 

sec 
sec 



near Pueblo Bonito. T h e wood used in the construction 
was probably from Pueblo Bonito. 
The Tree-Ring Specimens 

T w o specimens were collected by Neil M. J u d d in 
1922 for the J P B series, and were dated (Table XXXVI) by 
A. E. Douglass. 

I t is not known for certain whether the two dates were 
included either in the Pueblo Bonito list of 65 dates pub-
lishd by Douglass (1935: 51) or in the range of 67 Pueblo 
Bonito dates also given by Douglass (1938: 13). T h e dates 
were included, however, in the 70 Pueblo Bonito dates 
given by Smiley (1951: 19). 
Discussion 

Since the original Pueblo Bonito provenience of Wether-
ill's Block House specimens is unknown, the principal 
worth of the pieces is in the r ing chronology that they 
contain. T h e dates do, however, fall well within the range 
of dates from Pueblo Bonito. 

PUEBLO DEL ARROYO 
The Ruin 

Pueblo del Arroyo is situated on the nor th bank of the 
Chaco River less than one-fourth mile to the west of Pueblo 

Bonito (fig. 2). I t is said by Hawley (1934: 8) to be one 
of the six most extensive of the Chaco Canyon pueblos. 
Figure 35 indicates 16 kivas and more than 100 ground-
floor rooms, and Coffin's restoration drawing of the pueblo 
(in Hewett 1936: 178) shows four stories. Fisher (in 
Hewett 1936: 159) estimates an aboriginal populat ion for 
Pueblo del Arroyo of 800 people. 

From 1923 to 1926 excavation was carried out at Pueblo 
del Arroyo under the field supervision of Karl Ruppe r t 
for the Nat ional Geographic Society (Judd 1959). 
The Tree-Ring Specimens 

In 1922 A. E. Douglass collected several specimens from 
Pueblo del Arroyo for the DPB series, and Neil M. J u d d 
made an extensive collection for the J P B series. Deric 
O'Bryan took samples (GP's) in 1940 for Gila Pueblo. 
T h e DPB piece (Table XXXVII ) and the J P B specimens 
(Table X X X V I I B) were dated by Douglass. T e n GP dates 
(Table X X X V I I C) were derived by O'Bryan at Gila 
Pueblo. 

Douglass (1935: 51) listed 30 dates from Pueblo del 
Arroyo with a range of 1052-1103. Al though the individual 
specimen numbers are not identified, the dates almost 
certainly represent JPB's and quite possibly the dated DPB. 

FIGURE 36—Remains of the tri-walled building west of Pueblo del Arroyo. The major portion of this structure was dismantled in prehistoric 
times for salvageable building stone. Pueblo del Arroyo at left, tree-filled Chaco Wash at right. (National Park Service) 
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Douglass later published the range of 30 dates from Pueblo 
del Arroyo but this time gave it as 1052-1101 (Douglass 
1928: 13). Smiley (1951: 19) gave the range of 35 dates as 
1052-1117. T h e specimens dated at Gila Pueblo have not 
been previously published. 

Discussion 

With 45 dated specimens Pueblo del Arroyo ranks fourth 

in number of dates from a Chaco Canyon masonry pueblo. 

Although there are not enough dates to suggest floor by 

floor construction in the ruin, the dates do indicate that 
Pueblo del Arroyo was buil t in three different sections. 
In the words of J u d d (1959: 5-6) : 

" T e n timbers from the middle section of the village 

show a range of from 1052 to 1090. Evidences of altera

tion and reconstruction are more numerous here than 

elsewhere. Changes in Kiva E, it is interesting to note, 

necessitated a new nor th wall in Room 46 but left one 

of the original ceiling beams undisturbed. T h a t beam, 

TABLE XXXVII — Dated Tree-Ring Specimens from Pueblo Del Arroyo 

A. The specimen is listed as "float." 
The date is presented in Form 2 (see Table I ) . 

Specimen 
Number 

DPB-2 

Date A.D. 
Inner-Outer 

1018-1086 

Estimated 
Cut. Date 

? 

Species 

PP 

Type 
Spec. 

VC 

Specimen 
Number 

JPB-59 
JPB-60 
JPB-61 
JPB-62 
JPB-63 
JPB-66 
JPB-84 
JPB-85 
JPB-87 
JPB-88 
JPB-89 
JPB-100 
JPB-101 
JPB-102 
JPB-111 
JPB-124 

JPB-125 
JPB-126 
JPB-129 
JPB-131 
JPB-132 
JPB-133 

JPB-134 

JPB-135-2 
JPB-137 

JPB-139 
JPB-146 

JPB-147 

JPB-148 

JPB-149 
JPB-151 
JPB-152 

JPB-153 
JPB-154 

Date A.D. 
Inner-Outer 

10l4p-1102v 
1028p-1103v 
1007p-1103v 
1053p-1105v 
1059p-1101v 

961-1098 
1047p-1102v 
1026p-1102v 
10l6p-1100v 
9l4p-1092+vv 
966p-1100v 

1033p-1096vv 
995p-1095+v 
805p-1067+vv 

1017±-1092 
991-1064 

866-1075 
996p-1074+v 

851-1066c 
945p-1072vv 

973-1052 
984p-1066v 

1004-1077 

1059-1086 
997p-1074v 

1024p-1091v 
1019p-1102v 

1057-1103 

1052-1117 

1019-1101 
1053-1089 
979p-1101v 

931p-1065v 
998p-1075v 

Estimated 
Cut. Date 

1098 

1092 ± 3 
1064±10 

? 

1052 

1077±2 

1086 

1103 

1117±1 

1101±2 
1089 

Species 

PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 

PP 
PP 
PP 
PP 
PP 
PP 

PP 

PP 
PP 

PP 
PP 

PP 

PP 

PP 
PP 
PP 

PP 
PP 

Type 
Spec. 

sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 

frags 
sec 
sec 

sec 
sec 
VC 
sec 
sec 
sec 

frag 

sec 
sec 

sec 
sec 

sec 

VC 

sec 
sec 
sec 

VC 
sec 

Remarks 

Room 12. 
Room 12. 
Room 12. 
Room 8B1. 
Room 9B. 
Room 16. 
Room 9. 
Room 9. 
Room 9. 
Room 9. 
Room 9. 
Room 20. 
Room 20. 
Kiva C, pilaster log. 
Rm. in S blk. 
Beam from refuse midden in Rm. 39. 

(Probably from Rm. 38.) 
Rm. 34, beam. 
Rm. 43, beam. 
Rm. 44A, N beam. 
Rm. 46. 
Rm. 46, beam support, N end. 
Rm. 47, E-W beam cut off at kiva 

construction. 
Rm. 47, N-S beam above kiva and 

supporting 2nd story wall. 
Rm. 47, pole from SW pilaster of kiva. 
Log laid in wall to support 2nd story 

wall. W court wall. 
Roof log W wall of court, N of Kiva I. 
Beam through wall, NE quarter of 

Kiva C Square, from room NE of 
KivaC. 

Beam of razed roof, NE quarter of 
Kiva C Square. 

From 2nd story partition wall between 
5th and 6th rooms from N W corner, 
N tier. 

Same as above. 
Same as above. 
1st floor ceiling beam. 5th room in 

N tier from N W corner. 
Ceiling beam room N of Room 53. 
Ceiling beam 7 feet N of JPB-153. 

B. The dates are presented in Forms 2 and 4 (see Table I ) . 
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dated 1072, was propped up at the time the change was 
made, with another log cut 20 years earlier. In the south 
wing, where 17 beams gave cutt ing dates between 1067-|-x 
and 1103, it is noteworthy that 11 were felled dur ing 
four years, 1100-1103. Five timbers from the unexca-
vated nor th wing bear dates of 1065, 1075, 1101, 1101-1-2, 
and 1117. Our 31 tree-ring dates suggest, therefore, that 
Pueblo del Arroyo was buil t when the Mancos-McElmo 
culture flourished nor th of the San Juan . T h a t carriers 
of this culture came to dwell in Pueblo del Arroyo is 
proved both by the predominance of their characteristic 
pottery and by the presence of an adjacent, uncompleted 
McElmo Tower [see Tri-Wall Uni t ] . N o Chaco group 
could have made that pottery, and none would have 
under taken construction of a bui lding so foreign to 
its established architecture as a triple-walled tower." 
T h e addit ional dates presented in this section, bu t un

available to Judd (mainly the GP's) , tend to substantiate 
the evidence that the central portion of the pueblo was 
essentially completed by 1090, and that the nor th and 
south wings were added on in the 1090's and early 1100's. 

Perhaps the most signifiicant feature of the dates is that 
17 of the 45 are 1100 or later, and that 23 of them (more 
than half) fall after 1090. In fact, there are only four 
dates from Pueblo del Arroyo that are earlier than 1065, 
and these very likely represent reused timbers. Conse
quently, it can be said on the basis of tree-ring evidence 
that Pueblo del Arroyo was almost certainly one of the last 
of the major Chaco Canyon masonry pueblos to be con
structed. Kin Kletso was also a late pueblo, and some of 
the other ruins, such as Kin Ya-a and Tzin Kletzin, appear 
to be late, bu t these latter ruins have not yielded enough 
tree r ing dates to make their temporal placement defini
tive. In addition, there are portions of other structures, 
such as Pueblo Bonito, Chetro Ketl, and Kin Bineola, that 
date in the 12th century, bu t these ruins all show evidence 
of earlier construction as well. 

TRI-WALL U N I T (PUEBLO DEL ARROYO) 

The Ruin 

T h e Tri-Wall Uni t is directly associated with Pueblo del 
Arroyo. T h e structure is buil t against the back (west) side 
of Pueblo del Arroyo, with at least one row of rooms 
extending around the corner and along the south side. T h e 
ruin is dominated by a circular, triple-walled bui lding 73 
feet in outside diameter (figs. 36, 37). It is joined with 
various rooms and kivas which once extended to the south 
for at least 115 feet and thence to the east along the south 
side of Pueblo del Arroyo for some 90 feet. Surface erosion 
and extension of the main Chaco Arroyo in side cutt ing 
have removed large sections of this southward extent. 
Judging by the size of rooms that do remain, the original 
houseblock attached to the tri-wall structure probably con
tained 70 to 80 rooms. 

For the National Geographic Society, Karl Ruppe r t 
excavated the south annex (Rooms 1 through 7 and Kiva 
B) in 1923 and the tri-wall structure in 1926 (Judd 1959: 
96-119) . In 1950 the National Park Service excavated the 
remainder of the site and stabilized it for interpretive use. 
T h e tri-wall bui lding was completely cleared along with 11 
rooms and 5 kivas of the associated houseblock (Vivian 
1959: 61-70). 

The Tree-Ring Specimens 

Specimens were collected by Gordon Vivian in 1957 dur
ing the course of repair work. One date (Table XXXVII I ) 
derived by Bannister was checked by T e r a h L. Smiley. 

Discussion 

Even though JPB-205 gives a cut t ing date, there is little 
that can be said on the basis of one specimen. Because of 
potteiy association and architectural features, it is believed 
that the Tri -Wall Uni t was buil t after Pueblo del Arroyo 
(Judd 1959: 172; Vivian 1959), a l though there is archeo-

logical evidence that the Tri-Wall Uni t and Pueblo del 

C. The dates are presented in Form 1 (see Table I ) . 

Specimen 
Number 

GP-2332 

GP-2333 
GP-2334 

GP-2335 

GP-2336 

GP-2338 

GP-2339 
GP-2340 

GP-2341 

GP-2342 

Date A.D. 
Inner-Outer 

0963-1045 

0905-1067 
0844-1067 

813-978 

943-1081 

0973-1040+ 

01025-1100 

01025-1103 
01018-1104 

0974-1067 

Type 
Spec. 

sec 

core 
core 

sec 

core 

rot frag 

core 
core 
core 

sec 

Remarks 

Kiva pilaster base now in Monument 
Museum. Said to have come from 
del Arroyo. 

In situ, S viga in room N W corner of 
S court. 

In situ, N viga in room N W corner of 
S court. 

W pilaster foundation, big kiva N W 
of S court. 

Viga in situ, room immediately W of 
big kiva N W of S court. 

Center N wall, in situ. 

3rd viga from N, W side long room. 
5th viga from N, W side long room. 
Viga in situ, 2 rooms E from N W 

corner. 
N central part of site, ENE of S court. 
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FIGURE 37—The tri-walled structure with adjoining rooms and kivas. Outside diameter of circular structure is 73 feet. (National Park Service) 

Arroyo were, in part, occupied contemporaneously (Judd 
1959: 108) . 

The one Tri-Wall Unit date at 1109 is slightly later than 
all but one of the dated specimens from Pueblo del 
Arroyo. The one exception is the 1117 date from JPB-148, 
which came from a second-story partition wall and prob
ably represents a very late repair job to the original struc
ture. Thus, the tree-ring evidence does, indeed, suggest 
that the Tri-Wall Unit was built later than Pueblo del 

Arroyo, but, since there is only one date, which might 
represent a reused timber, the question of how much later 
is still unanswered. 

PUEBLO PINTADO 
The Ruin 

Pueblo Pintado, situated on the south side of the Chaco 
River some 17 miles east of Pueblo Bonito, is the most 
easterly of the major Chaco Canyon pueblos (figs. 1, 2). It 
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is described by Hewett (1936: 46) as a large ruin (fig. 
38) , and there are an estimated 4 kivas and 60 ground-floor 
rooms. T h e restoration drawing by Coffin (in Hewett 
1936: 184) shows four stories. Fisher (in Hewett 1936: 
159) estimates an aboriginal populat ion of 800 people. 

The Tree-Ring Specimens 

Florence M. Hawley and Roy Lassetter collected four 
tree-ring specimens in 1932 (Hawley 1933: 204-205). Deric 
O'Bryan also collected from the ruin in 1946 for Gila 
Pueblo. 

T w o dates for Pueblo Pintado were derived by Hawley 
(Table X X X I X A) , and the results were confirmed by 

A. E. Douglass. T h e Gila Pueblo specimens (Table 
X X X I X B) were dated by O'Bryan. 

Hawley (1934, Protocol 1) first published the PP series 
of dates along with the associated masonry type. T h e same 
dates with masonry type were again given by Hawley 
(Senter 1938: 6), and later the two dates were presented by 
Smiley (1951: 19). T h e Gila Pueblo derived dates have 
not previously been published. 

Discussion 

T h e six Pueblo Pintado dates show a remarkable tight 
cluster at 1060-1061, considering that the specimens came 
from scattered parts of the ruin. Only one of the six, 
GP-2192, is outside of the cluster. Variation in species and 
provenience demonstrates that duplication in sampling is 
not involved. T h e possibility that Pueblo Pintado was 
buil t within a span of two years cannot be el iminated on 

tree-ring evidence alone, but it is highly improbable that 
such a large ruin could have been buil t in such a short 
time. Another possibility, that coincidence alone explains 
the clustering of dates, seems to be the most acceptable. It 
is qui te likely that GP-2187 and GP12188 were in position 
next to each other, so it is not surprising that they are 
contemporaneous. PP-2 and PP-4 are known to have come 
from the same type of masonry — "fine wide banded with 
core" (Senter 1938: 6) ; hence, their identical dates are 
easily accounted for. Apparently, then, it is merely by 
chance that the tree-ring dates fall so closely together in 
time. 

T h e dates of PP-2 and PP-4 fall just prior to the begin
ning of their associated masonry period, as dated by Haw
ley at 1062-1090 (Brand, Hawley, Hibben, et al. 1937: 88-
89) . GP-2188 and GP-2192 represent two of the three 
known dates from cottonwood in the Chaco Canyon area 
(see GP-2215, Tab le X L I ) . 

SHABIK'ESHCHEE VILLAGE 

The Ruin 

Shabik'eshchee Village is situated on the edge of the 
south mesa overlooking the Chaco River, about 7 miles 
upstream from Pueblo Bonito (Fig. 2) . T h e village origi
nally consisted of 18 pithouses, a small court, a large cere
monial structure or kiva, and 48 storage bins (Roberts 
1929: 10). 

T h e village was excavated for the Smithsonian Institu
tion in 1927 by Frank H. H. Roberts, Jr., and a complete 
site report is available (Roberts 1929). 

TABLE X X X V I I I — Dated Tree-Ring Specimen from Tri-Wall Unit 
(Pueblo Del Arroyo) 

The specimen is from the east wall of Room 1 in the Pueblo del Arroyo room number series. 
The date is presented in Form 6 (see Table I ) . 

Specimen 
Number 

JPB-205 

Date A.D. 
Inner-Outer 

1058p-1109c 

Species 

D F ( ? ) 

Type 
Specimen 

sec 

TABLE X X X I X — Dated Tree-Ring Specimens from Pueblo Pintado 
A. The dates are presented in Form 3 (see Table I ) . 

Specimen 
Number 

PP-2 

PP-4 

Date A.D. 
Inner-Outer 

1016-1060 
1009-1060 

From End 

end 

end 

Species 

PP 
PP 

Type 
Spec. 

sec 

sec 

Remarks 

Small log in debris of N side. 

Exact provenience unknown. 

Specimen 
Number 

GP-2186 

GP-2187 

GP-2188 

GP-2192 

Date A.D. 
Inner-Outer 

01010-1060 

949-1061 

01039-1061? 

01014-1053 

Species 

Pine 

Pnn 

Cot 

Cot 

Type 
Spec. 

sec 

sec 

sec 

sec 

Remarks 

SW corner of site, broken beam in 
recently fallen outer wall. 

W central part of site, 2nd row of 
rooms from outside. 

W central part of site, in position next 
to GP-2187. Questionable date. 

NE corner of site, 2nd row of rooms 
from outside. 
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The Tree-Ring Specimens 

At the time of excavation Roberts sent a quanti ty of 
charcoal to A. E. Douglass for study, but no dates were 
ever released. In 1940 Deric O'Bryan collected specimens 
from the site for Gila Pueblo, and 13 dates (Tables X L 
A, B) were established at Gila Pueblo by either O'Bryan 
or J. Denison. 

TABLE X L -
Dated Tree-Ring Specimens from Shabik'eshchee Village 

A. The dated specimens were wall uprights on the south and west 
sides of the Great Kiva. 

The dates are presented in Form 1 (see Table I ) . 

Specimen 
Number 

GP-2461 
GP-2462 
GP-2463 
GP-2464 
GP-2465 
GP-2469 
GP-2471 
GP-2473 
GP-2477 

Date A.D. 
Inner-Outer 

672-747+1 

652-734+ 
698-749+ 
672-752+1 

0655-750+ 
578-746+ 
606-751 + 
672-751 + 
677-753 

Species 

Jun 
Pnn 
Pnn 
Jun 
Pnn 
Jun 
Jun 
Pnn 
Pnn 

Type 
Spec. 

ch frag 
ch frag 
ch frag 
ch frag 
ch frag 
ch frag 
ch frag 
ch frag 
ch frag 

Specimen 
Number 

GP-5872 
GP-5874 
GP-5875 
GP-5876 

Date A.D. 
Inner-Outer 

©638-736+ 
©638-748+ 
0628-753+ 
©652-757 

Type 
Species Spec. 

Jun 
Jun 
Jun 
Jun 

ch frag 
ch frag 
ch frag 
ch frag 

1 GP-2461 and GP-2464 are probably from one original log. 

T h e r e has been no publication listing the individual 
dates, but Gladwin (1957: 121) gave the range of dates as 
736-757. Actually, according to the Gila Pueblo records, 
the earliest date from Shabik'eshchee Village is 734. Evi
dently, a misprint is responsible for Gladwin's other state
ment that Shabik'eshchee dated about 775 (1957: 348) . 

Discussion 

Shabik'eshchee Village, Judd ' s Pithouse No. 2, and Half 
House are the only dated pithouses and related structures 
in the Chaco Canyon area. At Shabik'eshchee Village the 
dates from the Great Kiva and Pithouse H show excellent 
clustering qualities for charcoal fragments. From the Great 
Kiva, for instance, eight non-cutting dates (734, 746, 747, 
749, 750, 751, 751, and 752) form a succession of dates that 
become more concentrated the nearer they approach the 
cutt ing date 753. Similarly, but to a lesser degree, the same 
phenomenon is apparent in the dates from House H, that 
is, three non-cutting dates (736, 748, and 753) lead u p to 
the cutt ing date 757). On the basis of this feature, then, 
it would seem that 753 and 757 may well represent the 
construction dates of the Great Kiva and House H, respec
tively. A note of caution must be expressed, however, for 
in all probabil i ty there is a good deal of duplicat ion in the 
specimens. Since many of the pieces were originally sur
faced by the sandblasting technique, it is difficult today to 
read the ring chronologies, and, consequently, an exami
nation of the specimens fails to reveal the suspected dupli
cation, with the exception of GP-2461 and GP-2464, which 
are almost certainly from one original log. 

STAR LAKE (LA: 1063) 

The Ruin 

Recorded by the Laboratory of Anthropology at Santa 
Fe as LA: 1063, this site is also believed to be the same 
ruin as CM-139 in the Chacra Mesa survey of Gwinn and 
Gordon Vivian. T h e Laboratory of Anthropology record 
indicates the site is about 10 miles west of Star Lake and 
2 or 3 miles south on the Buck's Store Road through the 
canyon which divides Chacra Mesa. Th i s description fits 
very well with the location of CM-139, which is a little 
less than 5 miles south of Pueblo Pintado (see CM-139, 
fig. 2). 

LA: 1063 is said to be a Gobernador type ruin. If the 
site is the same as CM-139, then it can also be described 
as a fortified Mesa Verde ruin which was reoccupied by 

FIGURE 38—Pueblo Pintado, the easternmost of the classic Chaco sites. (National Park Service) 

192 

B. The dated specimens were wall uprights from House H. 
The dates are presented in Form 1 (see Table I ) . 



FIGURE 39—Talus Unit No. 1, sixth in the number of dated speci
mens. (National Park Service) 

Navajo-Refugee Pueblo peoples. Only one room of the 
original Mesa Verde pueblo is visible, but there is a con
siderable area of ruin mound evident. The Navajo-
Refugee Pueblo complex is made up of one forked stick 
hogan, one masonry hogan, and some protective walls. The 
hogans are similar to those reported at CM-4. 

The Tree-Ring Specimens 
The dated specimen from Star Lake (LA: 1063) was 

collected by H. P. Mera in 1932. Other, but undated, 
pieces were taken from CM-139 by Gwinn and Gordon 
Vivian in 1957. One date (Table XLI) was derived by 
W. S. Stallings prior to 1937 and has since been checked 
and slightly modified by Bannister. 

TABLE XLI — Dated Tree-Ring Specimen from Star Lake 
Specific provenience of the specimen within the site is unknown. 

The date is presented in Form 6 (see Table I ) . 

Specimen 
Number 

RG-385 

Date A.D. 
Inner-Outer 

1640p-1739c 

Species 

Pnn 

Type 
Spec. 

sec 

The date was first published as 1740±1 by Stallings 
(1937: 3) and was later listed at 1739+ by Smiley (1951: 
17). 

Discussion 
Since the specific provenience of the single dated speci

men is unknown, there is little interpretation that can be 
made. The date, however, seems to fit the general pattern 
of Navajo-Refugee Pueblo occupations as seen at CM-18, 
CM-38, and CM-150. 

TALUS ROCK SHELTER 
The Ruin 

The Talus Rock Shelter site is located at the base of the 
cliffs just behind and to the northwest of Pueblo Bonito. 
It is near the ancient stairway that ascends the cliff in back 
of Pueblo Bonito (Judd 1954: 10) and not far from the 
tent campground used by the University of New Mexico 
Archeological Field School in 1932. 

Although not referring directly to the Talus Rock Shel
ter, Hawley (1934: 8) speaks of similar caves at the base 
of the cliffs rimming the Chaco Canyon. These are de
scribed as small caves that were walled up to form rooms 
which may have served for storage, or, perhaps, for dimin
utive dwellings. The Talus Rock Shelter itself was walled 
in at the back and on one side with crude masonry. Haw
ley (1934: 63) reported that the floor of the Talus Rock 
Shelter was cleaned of debris, revealing the remains of a 
fireplace marked by ashes and fragments of charcoal. 

The Tree-Ring Specimens 
Two specimens were collected by Roy Lassetter in 1932 

and were dated by Hawley (Table XLII) and checked by 
Douglass. 

TABLE X L I I -
Dated Tree-Ring Specimen from the Talus Rock Shelter 

The specimens came from a fireplace on the floor of the cave. 
The dates are presented in Form 3 (see Table I ) . 

'Both specimens are from one original branch. 

Hawley (1934, Protocol 1) published the dates of the 
two Talus Rock Shelter specimens along with the dated 
Chetro Ketl pieces. On a previous page of Hawley's report 
(1934: 63) , however, the dates are given as 1103, which is 

evidently a misprint. Hawley (Senter 1938: 6) also pub
lished them as a unit, distinct from the Chetro Ketl dates. 
Smiley (1951: 19) included the two dates in his range of 
150 dates from Chetro Ketl. 

Discussion 
An examination of the two Talus Rock Shelter pieces 

shows such similarity in ring chronology and structure that 
they are almost certainly from one original branch and, 
consequently, must be considered as one date. The pro
venience of the specimens is given as a fireplace on the 
floor of the cave, and it is thought that these charcoal 
fragments are the partial remains of the last fire in the 
hearth (Hawley 1934: 63). Since the specimens represent 
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Specimen 
Number 

CK-371 
CK-372 

Date A.D. 
Inner-Outer 

1038-110D 
1029-110D 

From End 

end 
end 

Species 

Pnn 
Pnn 

Type 
Spec. 

ch sec 
ch sec 



one cutting date of 1101, Hawley is undoubtedly correct 
in saying that the cave was used contemporaneously with 
the nearby large pueblos (Hawley 1934: 8 ) . 

TALUS U N I T N O . 1 

The Ruin 

Talus Uni t No. 1, also called Ta lus Site 1 (Hawley 1934, 
Protocol 1) , is situated on a talus mound at the base of the 
cliffs behind and to the northwest of Chetro Ketl (fig. 2). 
Woods (1937: 321) describes Ta lus Uni t No. 1 as a small 
house site (fig. 39), and Hewett (1936: 106) estimates that 
it probably contains about 30 rooms. T h e restoration 
drawing by Coffin (in Hewett 1936: 107) indicates two 
stories and at least three discernible kivas. 

T h e excavation of Ta lus Uni t No. 1 was begun in 1933 
by Paul Walter , Jr., of the School of American Research 
and was continued in 1934, 1935, and 1937 by Margaret 
Woods as part of the excavation program of the University 
of New Mexico. No complete excavation report for the 
ruin is available, but several preliminary reports have been 
published by Woods (1934a, 1935, and 1937). 

The Tree-Ring Specimens 

One group of tree-ring specimens (CK's) was probably 
collected by Florence M. Hawley between 1930 and 1934. 

TABLE XLIII — 
Dated Tree-Ring Specimens from Talus Unit No. 1 

A. The dates are presented in Form 3 (see Table I ) . 

Specimen 
Number 

CK-600 
CK-602 
CK-603 
CK-604 
CK-605 
CK-606 
CK-607 
CK-608 
CK-609 

Date A.D. 
Inner-Outer 

966-1024 
982-1032 

998-1029 
978-1030 
962-1019 
958-1032 
856-1018 
959-1076 
998-1066 

From End 

end 
end 
1-5 
1-5 

10-20 
end 

10-20 
1-5 

5-10 

Type 
Spec. 

sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 
sec 

Remarks 

Room 3, Floor 1. 
Room 3, Floor 1. 
Room 3, Floor 1. 
Room 3, Floor 1. 
Room 3, Floor 1. 
Room 3, Floor 1. 
Room 3, Floor 1. 
Room 2, Floor 1. 
Room 2, Floor 1. 

T h e present location of these specimens is unknown. A 
second group (GP's) was collected by Deric O'Bryan in 
1940 for Gila Pueblo. 

Nine dates (Table X L I I I A) were derived by Hawley and 
checked by A. E. Douglass. T h e ten dates listed in Tab le 
X L I I I B were obtained by O'Bryan of Gila Pueblo in 1946. 
Previous work on the specimens had been done by J. Deni-
son. 

T h e nine CK's were first published along with associated 
masonry types by Hawley (1934, Protocol 1) as having 
come from Talus Site 1. T h e range of these dates, again 
with the associated masonry types, was later listed under 
Ta lus Site 1 of Chetro Ketl by Hawley (Senter 1938: 6) . 
Dates from five of the Gila Pueblo specimens were given 
by Gladwin (1945: 93) , bu t all of these were later revised 
by O'Bryan. 

Discussion 

In spite of the relatively small size of Ta lus Uni t No. 1 
in comparison with some of the other Chaco Canyon 
pueblos, the ruin ranks sixth in number of dated tree-ring 
specimens. This fact assumes special significance since, 
along with Bc-50 and Bc-51, the ruin is a type site for 
Gladwin's Hosta Butte Phase in the Chaco Canyon (Glad
win 1945: 93) , and with there being only two dates from 
Bc-51 and one date from Bc-50, Ta lus Uni t No. 1 provides 
the basic chronological control. 

Hawley's CK series represents two first-floor rooms of 
differing masonry type. Specimens CK-600 and CK-602 
through CK-607 were found in "narrow banded with core" 
masonry (Senter 1938: 6 ) , a type Hawley has dated at 
1030-1070 (Brand, Hawley, Hibben, et al. 1937: 88-89). 
Tak ing into account the number of rings that Hawley has 
estimated to be lost from the outside of some of these 
pieces, the group as a whole shows a strong cluster in the 
1030-1040 decade, which fact agrees well with the begin
ning of Hawley's masonry period. Only one specimen, 
CK-600, is earlier than the main cluster. CK-608 and CK-
609 came from "inferior wide banded with core" masonry 

B. The dates are presented in Form 1 (see Table I ) . 

Specimen 
Number 

GP-2213 

GP-2214 

GP-2215 

GP-2216 

GP-2217 
GP-2218 

GP-2219 
GP-2220 

GP-2221 

GP-2222 

Date A.D. 
Inner-Outer 

©826-1018+ 

968-1065 

©1003-1040? 

©1005-1052 

996-1059+ 
©1033-1072? 

©1015-1058+? 
©970-1041 

©1036-1082 + 

980-1008+? 

Species 

Cot 

Type 
Spec. 

sec 

core 

sec 

sec 

sec 
rot frag 

rot frag 
core 

rot frag 

rot frag 

Remarks 

Log section, now in Monument 
museum, believed to have come 
from N part of site. 

Viga in unexcavated room, center of 
site. 

In situ (lintel over shelf), room 
between Nos. 1-2. 

Outside room NE corner, lintel 
in situ. 

Loose piece, SE back. 
W end of same room as GP-2217, 

probably in situ. 
Room S of central kiva, rafter in situ. 
SW corner of E block of rooms, N 

Viga in situ (fallen on floor) room 
N No. 1. 

Raker in situ (fallen on floor) room 
N No. 1. 
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(Senter 1938: 6) which is dated by Hawley at 1100-1116 
(Brand, Hawley, Hibben, et al. 1937: 88-89). Even con
sidering the estimated number of rings lost, these two 
specimens are much earlier than Hawley's dated masonry 
period. 

The GP specimens were scattered throughout the site 
and, as might be expected, exhibit a greater range of dates 
than the CK's. Nor is there any observable clustering of 
dates. Considering all of the specimens together, the only 
inference to be drawn, based on the tree-ring data from 
Talus Unit No. 1, is that the pueblo was probably built, 
occupied, and repaired during the 11th century. 

TZIN KLETZIN 
The Ruin 

Tzin Kletzin is situated on the mesa overlooking the 
Chaco River almost 2 miles due south of Pueblo Bonito 
(fig. 2). Hewett (1936: 37) describes it as a small ruin 
(fig. 40), and because of its central location to other 
Chaco Canyon pueblos, he suggests that it may have been 
used as an ancient signalling station. There were at least 
4 kivas and 57 ground-floor rooms, and Coffin's restoration 

drawing (in Hewett 1936: 171) indicates three stories. 
Fisher (in Hewett 1936: 159) postulates an aboriginal 
population of 800 people. 

The Tree-Ring Specimens 
Florence M. Hawley and Roy Lassetter, collected two 

tree-ring specimens in 1932 (Hawley 1933: 204-205) . Haw
ley dated both specimens (Table XLIV), and A. E. Doug
lass confirmed her results. 

The Tzin Kletzin dates were first published by Hawley 
(1934, Protocol 1) along with the associated masonry type. 

The dates with masonry type were published again by 
Hawley (Senter 1938: 6) and the dates alone by Smiley 
(1951: 19). 

Discussion 
Hawley (Senter 1938: 6) lists the two Tzin Kletzin dated 

specimens as coming from "spalled blocks with core" ma
sonry. This type of masonry has been dated by her at 
1100-1116 (Brand, Hawley, Hibben, et al. 1937: 88-89), 
and the two Tzin Kletzin dates fall within this period. 
Judging by the tree-ring dates, Tzin Kletzin contains 
rooms built in the latest dated period of construction 

TABLE XLIV — Dated Tree-Ring Specimens from Tzin Kletzin 
The dates are presented in Form 3 (see Table I ) . 

Specimen 
Number 

T-l 
T-2 

O 

Date A.D. 
Inner-Outer 

1040-1111 
1075-1111 

From End 

end 
end 

Species 

PP 

PP 

Type 
Spec. 

!4 sec 
sec 

Remarks 

1st floor. 
Exact provenience unknown. 
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FIGURE 40—Tzin Kletzin, on top of the south wall of Chaco Canyon and overlooking the adjoining country as far south as Crownpoint. 
(National Park Service) 



among the Chaco Canyon pueblos, but there are not suf
ficient dates to definitely place the ruin as a whole in time. 

U N A VIDA 

The Ruin 
Una Vida is on the nor th side of Chaco Canyon between 

Hungo Pavi and Wijiji and at a distance of a little more 
than 3 miles upstream from Pueblo Bonito (fig. 1). T h e 
nor th half of the site is bui l t on a steep talus slope (fig. 
41) . Hawley (1934: 8) lists Una Vida as one of the three 
medium-sized Chaco Canyon pueblos. T h e sketch map in 
Hewett (1936: 28) indicates approximately 100 ground-
floor rooms and 6 kivas (compare fig. 41). Coffin's resto
ration drawing (in Hewett 1936: 178) shows four stories 
on one main wing and six on the other. Th i s appears 
excessive. Fisher (in Hewett 1936: 159) estimates an 
aboriginal populat ion of 700 people. 

The Tree-Ring Specimens 

Florence M. Hawley and Roy Lassetter collected tree-
r ing specimens in 1931 and 1932. T h e bulk of these, 
including all of the dated pieces, is in the collections of the 
Laboratory of Tree-Ring Research. Hawley derived eight 
dates from the U n a Vida pieces (Table XLV A) , all of 
which were checked by A. E. Douglass. In 1960 Gordon 
Vivian collected addit ional specimens which were dated by 
Jeffrey S. Dean and checked by Bannister (Table XLV B ) . 

Hawley (1934, Protocol 1) published the earlier derived 
dates of the individual specimens along with the associated 
masonry types. T h e date of her Specimen Number 18B, 
however, is apparently a pr int ing error (Hawley 1934, 
Protocol 1); the correct date as determined by Hawley, 
is given in T a b l e XLV A. T h e same dates with masonry 
types were again published by Hawley (Senter 1938: 6 ) , 

a l though six of the eight were represented as a range of 
dates. Smiley (1951: 19) also gave the range of dates. T h e 
dated samples collected in 1960 have not been previously 
published. 

Discussion 

T h e U n a Vida dates are significant in that they repre
sent one of the earliest clusters of tree-ring dates from the 
Chaco Canyon masonry pueblos. Along with a group of 
specimens from Kin Bineola, Pueblo Bonito, and Penasco 
Blanco, all of the Una Vida pieces (dating 950 or earlier) 
were found incorporated in a type of masonry wall de
scribed by Hawley as "unfaced slab" (Senter 1938: 6) and 
dated by her at 945-1030 (Brand, Hawley, Hibben, et al. 
1937: 88-89). Six of these specimens (UV-3, UV-7, UV-8, 
UV-12, UV-62, and UV-72) coincide with the very begin
ning of Hawley's masonry classification, bu t UV-18B, 
UV-20, UV-68, UV-69, and UV-88 (as well as 11 of the 
Pueblo Bonito specimens, six of the Penasco Blanco pieces, 
and four of the Kin Bineola pieces) are too early for the 
associated masonry type, even when Hawley's max imum 
estimated number of rings lost from the outside of UV-20 
is taken into account. In view of this lack of agreement, 
and assuming that the associated masonry type is properly 
identified, the only logical conclusion is either that the 
two specimens represent reused timbers or that the begin
ning of Hawley's period for "unfaced slab" type of ma
sonry needs to be extended backwards in time. Considering 
the Kin Bineola, Penasco Blanco, and Pueblo Bonito dates, 
the latter alternative would seem preferable (see "Discus
sion" under Kin Bineola, Pueblo Bonito, and, particularly, 
Penasco Blanco) . 

UV-2, with a cutt ing date of 987, was imbedded in 
masonry described as "spalled blocks with core" (Senter 

TABLE XLV — Dated Tree-Ring Specimens from Una Vida 
A. The dates are presented in Form 3 (see Table I ) . 

Specimen 
Number 

UV-2 
UV-3 
UV-7 
UV-8 
UV-12 
UV-18B 

UV-20 
UV-24 

Specimen 
Number 

UV-51 
UV-53 

UV-62 
UV-68a-j 
UV-69a-k 
UV-72 
UV-88a-b 

Date A.D. 
Inner-Outer 

947-987 
904-950 
904-950 
897-950 
895-945 
807-861 

821-847 
884-1048 

B. 

Date A.D. 
Inner-Outer 

786-±p-1093+vv 
1005p-1072vv 

895p-948v 
837p-932v 

849±p-931vv 
870-948c 

827±p-929vv 

From End 

end 
end 
end 
end 
1-5 
end 

5-20 
10-30 

The dates are presented 

Species 

Jun 
PP 

Pnn 
PP 
PP 

Pnn 
Pnn 

Species 

PP 
PP 
PP 
PP 
PP 
PP 

PP 
Jun 

in Form 6 (see 

Type 
Spec. 

sec 
sec 
sec 
sec 
sec 
sec 

sec 
sec 

•Table I ) . 

Type 
Spec. 

wood sec 
ch 

rot wood sec 
rot wood frag 
rot wood frag 

rot wood, Visec 
rot wood frag 

Remarks 

SW corner room, reused beam. 
Room near front, ceiling beam. 
2nd floor, SW corner room. Tie log. 
SW corner room, tie log. 
Ceiling pole from room near rear. 
In high room near old kiva, central 

back section. 
In high room near old kiva. 
Kiva pilaster support in W section. 

Remarks 

Kiva C, N arc of bench. 
Tier of rooms immediately N of 

central plaza. 
Rm. 19, top 2 inches of fill. 
Rm. 10, 1st ceiling. 
Rm. 21,1 inch above floor. 
Rm. 81, 1st ceiling level. 
No provenience. 
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1938: 6), a type dated by Hawley at 1100-1116 (Brand, 
Hawley, Hibben, et al. 1937: 88-89). Since the date is a 
cutting date, and since there is such a wide discrepancy 
involved, Hawley draws the apparently correct inference 
that the beam has been reused. 

UV-24 was found in "fine wide banded with core" 

masonry (Senter 1938: 6) which is a type dated by Haw
ley at 1062-1090 (Brand, Hawley, Hibben, et al. 1937: 
88-89). The estimated 10 to 30 rings said by Hawley to be 
lost from the outside of this specimen would serve to 
reconcile the tree-ring date with the period of the masonry 
type from which it came. 
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FIGURE 41—Exposed walls at the ruin of Una Vida. (National Park Service) 



W I J I J I 

The Ruin 
Wijiji is located on the nor th side of Chaco Canyon 

some 2i/2 miles east of Una Vida and about 5i/2 miles 
upstream from Pueblo Bonito (fig. 2). Hawley (1934: 8) 
describes the site as one of the smaller Chaco Canyon 
pueblos (fig. 42). A sketch map in Hewett (1936: 26), 
however, indicates 92 rooms on the first floor along with 
two kivas, and a ground plan by Chauvenet shows approxi
mately the same number of rooms. A restoration drawing 
by Coffin (in Hewett 1936: 178) pictures three stories. 
Fisher (in Hewett 1936: 159) estimates an aboriginal pop
ulation for Wijiji of 600 persons. 

The Tree-Ring Specimens 

Florence M. Hawley and Roy Lassetter collected tree-
ring specimens from Wijiji about 1931, from which she 
was able to obtain one date (Table XLVI) , confirmed by 
A. E. Douglass. In 1959 the dated specimen was reexam
ined by Bannister and put into Form 6. 

T h e date from Wijiji was originally published by Haw
ley (Senter 1938: 6) along with the associated masonry 

type, and later Smiley (1951: 19) published the date by 
itself. 

TABLE XLVI — Dated Tree-Ring Specimen from Wijiji 

The exact provenience of the specimen is unknown. 
The date is presented in Form 6 (see Table I ) . 

Discussion 

With only one date from Wijiji, there is little that can 
be inferred from the tree-ring evidence. Th i s is particu
larly true since the exact provenience of the specimen is 
unknown. Although Hawley describes the specimen as 
coming from "fine wide banded with core" masonry (Sen
ter 1938: 6), a type dated by her at 1062-1090 (Brand, 
Hawley, Hibben, et al. 1937: 88-89), the earliness of the 
date in respect to the masonry type is perhaps explained 
by the fact that it is not a cutt ing date. Otherwise, about 
all that can be said is that the date falls within the range of 
dated specimens from similar, and presumably contempo
raneous, Chaco Canyon pueblos. 

FIGURE 42—Wijiji, one of the smaller of the classic Chaco sites, provided a single date. (National Park Service) 
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Specimen 
Number 

W-10 

Date A.D. 
Inner-Outer 

967p-1027v 

Species 

PP 

Type 
Specimen 

sec 



IV. Summary and Conclusions 

Dendrochronologists have derived a total of 852 tree-
ring dates, representing 48 different sites, from the Chaco 
Canyon region of northwestern New Mexico. Wi th a few 
minor exceptions, each of these tree-ring dates is presented 
individually, and, whenever possible, the species, type of 
sample, and site provenience of every dated specimen are 
stated. In addition, the 48 sites are discussed with respect 
to location, description, and excavation; also, an account
ing is given of the collection and present location of the 
tree-ring specimens, the people responsible for the dating, 
and any previous publication of the dates. Finally, each 
site t reatment incorporates a discussion of the dated speci
mens and their relat ionship to the ruin from which they 
came. 

Compilat ion of the dendrochronological data has served 
two fundamental purposes. First, all of the tree-ring dates 
from the Chaco Canyon region are now available in a 
readily accessible form, and, consequently, they can more 
easily be used as a temporal foundation for any future 
archeological synthesis of the area. Second, the presenta
tion of the dates on an individual site basis has made it 
possible to establish a chronological framework for each 
dated ruin and, in so doing, to illustrate the principles of 
interpret ing tree-ring dates. 

T h e correct archeological interpretat ion of dates de
pends upon the satisfactory solution of two basic prob
lems: (1) the time relationship that exists between the 
date of the specimen and the archeological manifestation 
being dated, and (2) the complicating factor introduced 
by the possibility of lost exterior rings on a dated tree-ring 
sample. An addit ional requisite for correct interpretat ion 
is a thorough unders tanding on the part of the archeolo-
gist of the meaning of the symbols used by dendrochronol
ogists in presenting tree-ring dates. Since the Chaco Can
yon region dates have been derived by a number of persons 
at various institutions, it has been necessary to describe in 
detail all of the different forms of presentation used in 
this report . 

It would be presumptuous to assume that a comprehen
sive reconstruction of the prehistory of the Chaco Canyon 
region could be established on tree-ring evidence alone. 
Tree-ring dates by themselves can only place events in 
time, and, generally speaking, they give no indication of 
cultural changes unless they are integrated with the total 
archeological environment. Nevertheless, the data com
piled in this paper afford a unique opportuni ty for de
lineating periods by means of site clusters, periods neces
sarily defined through geographical and temporal con

siderations rather than archeological dynamics. 
T w o limiting factors inherent within the dendrochrono

logical method of site clustering are apparent . First, 
periods determined by this method are based upon only 
those sites which have yielded datable specimens and, 
hence, are partially a function of the extent of tree-ring 
sampling carried out within the area. Second, the periods 
defined are likely to be relatively gross since material 
changes cannot be detected from tree-ring evidence alone, 
and, therefore, the periods are particularly subject to 
internal refinement. In spite of these limiting factors, how
ever, any correspondence between a historical reconstruc
tion established through a purely dendrochronological 
approach and one based only upon archeological findings 
would serve to substantiate the essential validity of the 
interpretat ion, while differences between the two systems 
would act as an heuristic device and imply the need for 
addit ional investigation. 

An analysis of all the tree-ring dates from the Chaco 
Canyon region reveals four broad occupational periods, 
with a fifth period distinguishable mainly on the basis of 
archaeological evidence (fig. 43). Although there may be 
a legitimate doubt that each of the periods represents a 
cultural homogeneity, the chronological unity in four of 
the five periods is self-evident. T h e five periods, represent
ing a span of 13 centuries of prehistory and history for the 
region, are as follows: 

PERIOD I — P I T H O U S E SITES 

T h e dates range from 644 to 777. T h r e e of the dated 
structures are pithouses, and the fourth is the Great Kiva 
at Shabik'eshchee Village in direct association with Pit-
house H. T h e range of the dates is slightly misleading 
since the only significant date from Half House is the 
cutt ing date of 691, and the latest date of 777 from Judd 's 
Pithouse No. 2 is not a cutt ing date. T h e structures of this 
period have usually been described as Basketmaker III , 
and the clustering of the sites in time tends to confirm 
their cultural homogeneity. No earlier cultural horizon 
has yet been found in the Chaco Canyon region; therefore, 
Period I represents the first known occupation of the area. 

PERIOD II —CLASSIC CHACO SITES 

T h e dates range from 828 to 1178. Th i s is the period of 
classic Chaco culture, and the dates show an unbroken con
t inuum from the earliest Una Vida cut t ing date of 861 to 
the Pueblo Bonito and Kin Kletso dates in the 1120's. A 
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FIGURE 43—The range of dates from Chaco Canyon region sites. With the exception of CM-100, the sites are arranged according to the 
latest tree-ring date from each ruin. Dates from Ackerly House, Hyde Kitchen, Tanner's Garage, and Wetherill 's Block House are combined 
with those from Pueblo Bonito, and, similarly, the Chetro Ketl East Dump dates are incorporated into the body of Chetro Ketl data. Mound 
No. 20 and Kin Chinde are treated as one site, whereas Pithouse H and the Great Kiva of Shabik'eshchee Village are presented individually. 
The diagrammatic forms used to indicate clustering of dates are subjective in composition. 

50-year hiatus exists between the dates of the 1120's and 
the two charcoal fragments from Kin Kletso which date 
in the 1170's. Although the ruins (and their substructures) 
of Period II have traditionally been assigned to Pueblo I 
through Pueblo III classifications, the dated structures as 
a whole show a temporal unity within the 13 centuries of 
occupation of the area and, hence, can be considered as 
belonging to one broad period. The progression from 
small house units to great pueblos that is generally as
sumed to have taken place during Period II is partially 
substantiated by tree-ring evidence, but the issue is not as 
clear-cut as one might expect. 

Two possible sources of error in the interpretation of 
the internal arrangement of the sites of Period II as shown 
in figure 43 need to be emphasized. First, it should be 
realized that the ranking of sites was determined by the 
latest date from each ruin. Since the range of dates for a 
given site is in part a function of the amount of sampling, 
the larger pueblos, which in general have been more assidu
ously collected from than the smaller ruins, tend to rank 
later, even if the two sites are contemporaneous. Second, it 
must be remembered that the fewer the dates from a ruin, 

the less secure its temporal placement. It is highly unlikely, 
for example, that Wijiji (with one date) was built nearly 
a century before Bc-59 (with three dates), or that Casa 
Rinconada (with one date) was constructed nearly two 
centuries earlier than Bc-59. 

Even though the representation of date clusters in figure 
43 is somewhat subjective in concept, their formulation 
being based upon relative principles, a study of the Period 
II clusters reveals informative relationships and gives rise 
to several matters for speculation. For example, five sites, 
Pueblo Bonito, Kin Bineola, Penasco Blanco, Hungo Pavi, 
and Una Vida, all have early clusters between 898 and 950. 
With four of these sites (information concerning Hungo 
Pavi is lacking) the early clusters are associated with Haw-
ley's "unfaced slab" type of masonry. The presence of the 
clusters clearly indicates that widespread building activites 
were being undertaken in the Chaco Canyon during the 
first half of the 10th century. Seemingly, there was then 
a decrease in construction until around 990, at which time 
renewed building was instigated at Chetro Ketl and 
Hungo Pavi. Date clusters throughout the 11th century, 
some of them synchronous and others overlapping in time, 
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suggest a period of continuous building activity. One of 
the more striking relationships of the 11th century is seen 
in the fact that the major Chetro Ketl cluster, extending 
from 1038 to 1054, is immediately followed by the major 
Pueblo Bonito cluster of 1055 to 1083. T h e significance of 
this phenomenon, however, cannot be deduced from tree-
r ing evidence alone. A final surge of activity apparently 
took place from about 1100 to 1110, with the last defined 
cluster occurring at Kin Kletso from 1123 to 1124. 

PERIOD III — M E S A VERDE SITES 

T h e one date is 1095. Unlike the other four periods 
under discussion, Period III cannot be distinguished by 
tree-ring dates alone, al though the lacuna existing between 
the end of Period II and the beginning of Period IV sug
gests its temporal dimensions. Current archeological inves
tigations, however, show that there is a well-defined 
occupational horizon (divisible into three phases) follow
ing the abandonment of the Chaco Canyon proper (Gwinn 
Vivian, personal communication) . 

T h e first phase began at a time when at least some of 
the remnants of the Chaco populat ion, probably while 
following the receding forest border, moved eastward to 
higher ground on the Chacra Mesa. The re they buil t many 
small crescent-shaped structures on the mesa tops. T h e 
associated pottery is primarily McEImo Black-on-white, a 
type which was rapidly replacing Classic Chaco at the end 
of Period II in ruins such as Kin Kletso and the Tri -Wall 
Unit , and includes a scattering of Mesa Verde Black-on-
white, Wingate Black-on-red, Puerco Black-on-red, and 
St. Johns Polychrome trade wares. T h e presence of Mesa 
Verde pottery in the ruins of Period III is the reason they 
are often referred to as Mesa Verde sites. T h e second 
phase is marked by the construction of larger pueblos in 
the same area. These ruins probably represent a gathering 
together of the peoples from the earlier small mesa top 
sites, and, significantly, they exhibit many defensive char
acteristics. By this time Classic Mesa Verde Black-on-white 
pottery of the Montezuma Phase had been introduced, 
and, consequently, a date in the early to mid-1200's is 
usually assigned to this type ruin. CM-100 is a typical site 
of this second phase, but the one dated specimen associated 
with it yielded a non-cutting date of 1095, which cannot 
be considered as representative either of the phase or of 
Period III . T h e final phase is characterized by numerous, 
highly fortified, small sites scattered throughout the 
Chacra Mesa area. T h e associated pottery, predominantly 
Classic Mesa Verde Black-on-white and including Pinedale 
Polychrome, Quer ino Polychrome, and late St. Johns Poly
chrome trade wares, suggests that these structures were 
buil t by migrants from the general Mesa Verde and San 
J u a n region in the late 1200's or possibly in the early 
1300's. 

PERIOD IV — NAVAJO-REFUGEE PUEBLO SITES 

T h e dates range from 1350 to 1745. Th i s is the period 
of the so-called Navajo-Refugee Pueblo sites, a designation 

which presupposes a basic Navajo occupation of the area. 
T h e ruins, consisting of both Navajo hogans and inten
sively fortified masonry structures, are sometimes asso
ciated with earlier Mesa Verde remains. It has generally 
been assumed that such sites were the aftermath of the 
Pueblo Rebellion of 1680. Presumably, Pueblo peoples, 
fleeing the Spaniards after 1680, moved into Navajo oc
cupied country, buil t fortified sites, lived with the Navajo 
for awhile, and eventually returned to their original 
homes. It has been pointed out, however, that the bulk of 
the Navajo-Refugee Pueblo sites in nor thern New Mexico 
apparently dates around 1730 or 1740, and that it is diffi
cult to reconcile the lateness of this interval with the rebel
lion of 1680 or even with the less severe revolt of 1696 
(Gwinn Vivian, personal communication) . Even though 

the reasons for the building of the Navajo-Refugee Pueblo 
structures may be in doubt, the ruins, nevertheless, tend 
to cluster in time and undoubtedly represent a single cul
tural complex. T h e given range of the period is heavily 
influenced by the CM-35 dates, whose earliness and unusu
ally large spread is the result of unknown factors. 

PERIOD V — N A V A J O SITES 

T h e dates range from 1772 to 1889. All of the dated 
sites in this period are Navajo structures — mostly hogans. 
In contrast to the dated sites of Period IV, however, these 
ruins have no Refugee Pueblo admixture . Actually, Period 
V may be said to extend to the present day and to repre
sent the last Indian occupation of the region. 

In summary, the Chaco Canyon region was apparently 
first inhabited in the 7th century by people who lived in 
pithouses situated within or immediately adjacent to the 
Chaco Canyon proper. It was during the following period 
that the Chacoans progressed from small masonry houses 
to the huge mult i roomed pueblos which have made Chaco 
Canyon famous. Although the tree-ring dates show an 
unbroken continuity throughout this period, it can per
haps be subdivided into shorter units on the basis of mate
rial culture changes. T h e next period (also divisible into 
at least three parts) is inadequately represented by tree-
ring material, but archeological evidence indicates that its 
beginning was marked by the Chacoans leaving the can
yon for the higher ground of the Chacra Mesa, and its 
ending presaged by the influx of migrating groups from 
other areas. T h e somewhat anomalous period that fol
lowed is characterized by the Navajo-Refugee Pueblo com
plex found in many sections of nor thern New Mexico. And, 
finally, the region was populated by scattered Navajo 
families — a situation that still exists today. 
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Brombcrg, William - 27,135 
Bryan, Kirk - 4, 5, 6, 7, 8, 13, 14,25, 33,111 
Bullard, W. R., Jr. - 107 
Bullen, R. P. - 27 
Bunzel, R. L. - 20 
Burgh, R. F. - 17, 90 
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burials - 103 
Kin Kletso - 103 
Pueblo Bonito— 103 
Pueblo del Arroyo - 103 

buttress, exterior — 44 

canteen shapes — 71 
Canyon Creek Ruin — 124 
carbon paint, diffusion of — 83 
Casa Chiquita - 33, 109 

construction of — 35 
d a t e - 137 
description — 136 
previous designation — 25 
status of — 31 

Casa Rinconada - 25, 108,109, 169 
description — 137 
fields - 12 
single date— 138,201 

Casas Grandes, macaw — 18 
ceilings, described — 39 

Pueblo del Arroyo — 64 
Cerro Pedernal — 91 
Chaco Arroyo, date of — 14 
Chaco Basin, drainage area — 4 
Chaco Canyon: 

alluvia tion — 4 
area of — 1 
collections from — 28 
cross section of — 5 
irrigation in — 13 
size — 1 

Chaco Canyon National Monument, established — 31 
Chaco Wash: 

drainage area — 1 
extent — 5 

Chacra Mesa - 1 , 3 , 122, 131,153, 154, 157,160, 161 
altitude — 10 
climate — 11 
dates from — 30 
defensive sites — 113 
drainage — 2 
Navajo sites — 11 
population — 112 
sites on — 28 
size — 2 
vegetative cover — 11 

Chacra sandstone — 4, 34 
charcoal, in alluvium — 5 
Chauvenet, Wm. — 198 
"checkerboard sections" — 31 
Chetro Ketl - 29, 30, 107, 108, 109, 111, 138, 150, 171, 181 

East Dump stratigraphy — 151 
fields - 12 
masonry described — 147 
materials from — 28 
period of excavation — 26 
pottery from — 77, 79 
sand fill — 64 
stockpiling at — 123 
water from — 13 

chronology: 
control from — 121 
development of — 119 
problems of— 123 

Chuska Mountains — 11, 73 
Classic Chaco sites, summary — 201 
clays, retired — 69 
climate: 

designation of — 10 
present — 14 
steppe — 10 

cloisonne — 109 
C M - 4 - 153 
C M - 1 8 - 154 

dates — 155 
C M - 3 5 - 155 
C M - 3 8 - 157 
CM-100- 160 
CM-139- 192 
CM-150- 160 
coal beds — 5 
Coalition Period — 114 
Cochiti —21 

stockpiling of timber — 123 
Coffin, Robert, drawings - 136, 138, 165, 168, 172, 175, 179, 187, 191, 

194, 196,198 
Colorado River — 22 
color changes, in beams — 125, 128 
Col ton .H.S . -85 , 86, 89 
communication, internal — 41 
construction dates, latest — 111 
Continental Divide — 3 
copper bells — 109 
cores, stone — 90 
corn, Hopi plantings — 12 
cottontail rabbit — 96 
Cottonwood — 63 

d a t e d - 191 
plantings of — 5 

cradleboard — 103 
cribbing, kiva interior — 47 
crops: 

growing season — 9 
Hopi - 12 
minimum precipitation — 9 
Navajo — 11 

Crownpoint, New Mexico — 3, 4, 172 
Cuba, New Mexico — 7 
culinary ware — 75 

o l l a s - 103 
cylindrical vases — 109 

dam, Werito's Rincon — 13 
dates: 

clustering of - 124, 126 
cutting — 125 
estimated cutting— 126 
non-construction — 124 
non-cutting — 125, 126 

dead wood - 123 
Dean, Jeffrey S. - 121, 135, 168, 196 
deflectors, kiva — 46 
dendrochronologist, role of — 121 
Denison , J . -192 , 194 
Desert Culture — 114 
dippers — 71 
ditches - 109 

Pueblo Bonito — 13 
Dittert.A. E., J r . - 1 0 7 
Dodson, Ed — 161 
Dodgen, Dee - 32 
doorways: 

described — 40 
exterior — 41 

Douglas fir, modern — 7, 158 
Douglass, A. E. - 14, 119, 121, 123, 125, 126, 131, 132, 146, 151, 166, 167, 

168, 170, 172, 175, 176, 180, 181, 183, 187, 188, 191, 192, 193, 194, 195, 
196, 198 

symbols used — 126 
drain, interior — 43 
drainage, surface runoff — 4 
d r i l l s - 8 9 
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d r o u g h t - 1 1 1 , 112 
of 1276-1299- 14 
periods of — 14 
present — 14 
relation to construction — 14 

Dumarcst, Father Noel — 20 
Durango Basket Maker II — 17 
Dutton, Bertha P. - 4, 16, 18, 23, 25, 75, 92, 93, 94, 99, 108, 169, 173, 

174 
Dutton Plateau - 3, 29, 30 

eagles, use of: 
at Hopi - 20 
at Rio Grande pueblos — 20 
at Zuni - 20 

elevation, Chaco Canyon — 1 
Elmore, F. H. - 23 
entrance, to site — 40 
erosion — 16 

control, historic — 5 
control measures — 24 
cycles — 14 
of wood — 157 

Escavada Wash - 4, 30, 112 
drainage area — 2 
farming on — 12 

excavation, methods — 32 
excavation of 1934, extent — 55 

exterior — 55 
excavations, Chaco, extent of — 28 

farming, effects of — 111 
feathers: 

dyed - 20 
storage of — 21 

Ferdon, Edwin - 35, 44,46, 47, 55 
Ferguson, C. W. - 119, 146, 167, 180, 185 
FewkcsJ. W . - 2 1 
Field Schools, extent of investigations — 27 
fill: 

Bc-50-64 
Bc-51 - 6 4 
compared at Pueblo del Arroyo — 64 
Leyit Kin — 64 
room — 55, 63 
Tseh-So-64 

firepits - 42, 62 
at Pueblo Bonito — 64 
kiva — 46 

First Beam Expedition — 168, 175 
First Mesa — 21 
fish: 

at Pottery Mound — 23 
blue suckers — 23 
bonytail minnow — 23 
ceremonial function — 23 
gar - 22 
mackerel shark — 23 

Fisher, R. G. - 25, 136, 138, 165, 169, 173, 174, 175, 187, 196, 198 
Flagstaff area, projectile point types — 85, 86 
flake tools — 90 
flood terraces — 12 
floodwater farming— 12 
floor deposits — 56, 61 
floors, described — 40 
foot drums: 

Bc-59 - 50 
distribution of — 50 
Kiva B - 46 
Kiva C - 50 
Pueblo del Arroyo — 50 
Village of Great Kivas — 50 

forests, prehistoric: 
Chacra Mesa — 7 
evidence of — 7 
extent of — 7 

forked-stick hogans — 31 
foundations — 36 
frog, carved — 109 
Fruitland shales — 4 

Galisteo area — 114 
Gallo Canyon-1 ,112 

vegetation — 16 
Gehlbach.F. R . - 2 2 , 23 
Gila Pueblo - 121, 131, 139, 164, 166,175, 176, 180 

dates a t - 1 8 6 , 187 
dating by — 126 

Gladwin, Harold S. - 29, 30, 77, 107, 108, 110, 121, 132, 133, 183, 192, 
194 

theories of — 150 
Glock.W. S . - 121 
Gobernador area — 110 

birds from — 19 
Gobernador type ruin — 192 
golden eagle — 96 
Gran Quivira — 32 
grasses present — 23 
Great Kivas -30 , 109, 113 

late benches at Pueblo Bonito and Chetro Ketl — 30 
ground cover, loss of — 16 
ground stone — 91 
ground water: 

availability — 14 
depth of— 14 

growing season — 9, 10 

habitation sites, south of Chaco Canyon — 4 
Hack, J. T . - 9 , 1 1 , 12, 13 
Half House - 6, 27, 163 

bone material — 17 
dating o f - 2 9 

hammer — 91 
hammerstonc — 93 
Hargrave, L. L. - 16, 17, 18, 19, 32, 95 
hatchway — 41 

Haury, Emil W. - 110, 119, 123, 124, 133, 173 
Hawikuh, bone tools — 98 
Hawlcy, Florence M. - 7, 14, 25, 29, 36, 53, 71, 73, 75, 77, 107, 108, 121, 

125, 127, 131, 132, 133, 134, 136, 138, 139, 146, 147, 148, 149, 150, 151, 
152, 165, 167, 168, 169, 170, 172, 173, 174, 175, 178, 179, 180, 183, 191, 
193,194,195,196,197, 198,199 

symbols used — 127 
Headquarters Site - 30, 109, 113 

description — 81 
pottery from — 81 

hearth areas — 61, 62, 63 
heartwood-sapwood ratio — 125 
Hester, J. - 19, 20 
Hewett, E. I,. - 13, 31, 45, 77, 136, 138, 139, 165, 172, 175, 179, 180, 187, 

191, 194,195,196, 198 
Hibben F. G. - 17, 19, 20, 64, 99, 132, 134, 139, 147, 167, 168, 169, 172, 

173, 178, 179, 180, 183,191, 194, 195, 196, 197,199 
Hodge, F. W. - 97 
hogans — 153, 161 

a t C m - 4 - 1 9 3 
a t C m - 1 3 9 - 193 

Hohokam, projectile points — 86 
Holsinger, S. J. - 4, 8, 11,13, 31, 33, 63,112,185 
Hopi: 

farming — 12 
room fills — 64 
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Hosta Butte Phase - 2 9 , 107,108,109,110,132,133, 150 
type sites — 194 

House Unit 2 6 - 169 
Hubbard Site - 32 
Hunter's Wash, remnant pine forest — 7, 14 
Hungo Pavi - 28, 109, 165, 167 

early clusters — 201 
Hyde Exploring Expedition - 11, 27, 31, 121, 175, 180, 185 
Hyde Kitchen - 181, 185 

irrigation: 
Juan's Lake — 11 
Kin Bineola - 13 
Kin Y a - a - 13 
Navajo — 13 
prehistoric — 13 
Pueblo Pintado — 13 

jackrabbit — 96 
Jackson, Wm. H. - 4, II, 25, 31, 33, 34, 63 
Jeancon,J. A. — 131 
Jennings, J. D. — 114 
Jett, S. C. - 110, 111, 112 
Juan's Lake, farming at — 11 
Judd, Neil M. - 4, 6, 7, 11, 13, 16, 17, 18, 19, 22, 25, 26, 27, 28, 29, 31, 

41, 42, 47, 48, 63, 64, 71, 73, 75, 77, 85, 92, 93, 94, 96, 98, 99, 102, 
103, 109, 112, 124, 131, 139, 167, 168, 175, 179, 180, 181, 183, 184, 
185, 186, 187, 188, 189, 190, 193 

Judd's Pit House No. 2 - 6 , 29, 164, 167 
juniper - 11, 111, 112 

splints - 40, 60, 61, 63 

Keur, John - 183 
Kidder, A. V. - 1, 30, 41, 83, 90, 95, 97, 101 
Kin Bineola - 30, 109, 110, 111, 148, 168, 178 

ditch - 112 
early clusters — 201 
irrigation at — 13 

Kinbineola Wash - 3, 168 
Kin Chinde - 169, 174 
King, D. S. - 22 
Kin Kletso - 30, 151, 170 

bones from — 16, 19 
building sequence — 53 
burials at — 103 
collections from — 28 
construction sequence — 54 

contemporary community — 108 
description — 33 
designs compared — 75 
discovery of — 30 
early testing, Edwin Ferdon, Jr. — 55 
environs — 5, 33 
kiva interiors — 48 
late clusters — 201 
late dates — 14, 201 
late population — 111, 113 
masonry — 36 
non-construction dates — 54 
plan - 33 
previous designation — 25 
stabilization — 32 
terracing — 13 
trade wares — 75 
turkey remains — 17 
water conservation at — 9 

Kin Klizhin - 30, 109, 122, 172 
ditch - 112 
irrigation — 13 

Kin Nahasbas - 25, 108, 109, 114 

Kin Ya-a - 4, 30, 109, 110, 111, 122, 172 
ditch - 112 
irrigation — 13 

Kiva A - 33 
described — 44 

Kiva B, described — 45 
Kiva C: 

description — 48 
fdl - 55, 56 

Kiva D - 50 
fill - 55, 56 

Kiva E, fill - 55, 56 
kiva interiors — 48 
kivas: 

location of — 33 
painted decoration — 50 
styles — 109 

Kluckhohn, Clyde - 4, 16, 18, 27, 29, 30, 67, 73, 75, 77, 83, 107, 108, 
109, 110, 124, 133,134, 180 

knives, chipped — 89 
Kuaua murals — 23 

Laboratory of Tree-Ring Research — 121 
Laguna, shrine near — 19 
Lange, C. H. - 20, 21, 123 
Langham, Lorrayne — 119 
La Plata: 

area, saw — 90 
drainage — 69 

Lassetter, Roy - 131, 139, 146, 166, 168, 172, 175, 191, 193, 195, 196, 
198 

Leyit Kin - 25, 30, 64, 169, 173 
fish - 23 
mammal remains — 16 

lignite, in kivas — 45 
Los Pinos Phase — 107 

macaws — 20 
remains — 18 

mammals, list of — 16 
manos: 

convex surface — 92 
flat surface — 93 
from other Chaco sites — 93 
one handed — 93 

masonry: 
described - 34, 36 
hogans — 30 
incised designs — 36 
reused — 36 
s t y l e s - 108, 110 
fine wide-banded - 167, 179, 191, 197, 198 
inferior wide-banded — 147, 149, 194 
narrow banded — 149, 150, 194 
spalled blocks with core - 169, 172, 173, 196 
unfaced slab - 147, 149, 168, 178, 183, 196 

Mathews, Tom W. - 27,28,31,32, 134, 170 
matting - 102, 103 
Maxon, James C. - 27, 85, 92, 99, 135 
McElmo Phase - 108, 109, 111 
McGregor, J. C. - 86, 89 
McNitt, F. - 28, 103 
melons, Hopi — 12 
Mera, H. P. - 193 
Mesa Fahada — 2 

sites — 14 
Mesa Verde: 

a r e a - 6 5 , 71, 83 
design style — 83, 114 
occupation — 156 
period sites — 201 
pottery — 30 
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reoccupation — 14, 63, 81 
saw — 90 
type ruin — 155, 160 

metates: 
flat slab - 91, 92 
troughed — 91 

migrants, San Juan — 109 
militia, Mexican — 11 
Miller, R. R. - 22, 23 
minerals, list of — 94 
missing rings — 127 
Mockingbird Canyon — 1, 112 

vegetation — 16 
Montezuma Phase - 30, 79, 81, 110, 202 
Morris, Don P. - 119, 146 
Morris, E. H. - 17, 19, 86, 90, 110 
mosaics — 109 
Mound 20 - 174 
mountain sheep — 16 
mugs — 71 
mule deer — 16, 95 
Mulloy, W. - 27 
Mummy Cave — 19 
Museum of New Mexico — 173 

Nalakihu, birds from — 22 
National Geographic Society — 180 

Bonito Expedition — 167, 175 
excavations by — 26, 119 

at Pueblo del Arroyo - 187, 189 
map by — 25 

Navajo - 110, 153, 155 
absent in 1849 — 11 
ag r i cu l tu r e - 11, 12, 13, 14 
archeology — 27 
at Torrcon — 11 
farming — 11, 112 
in 1877 - 11 
sites - 202 
workmen — 31, 32 

Navajo Land Claims — 131 
dates from — 127 
Survey — 122 

Navajo-Refugec Pueblo — 161 
period of — 30 
s i t e s - 11, 192,202 

Navajo Reservoir, chronology — 107 
New Mexico — 1 
New Pueblo Alto, construction of — 35 
Newton, Roy, farming — 11, 12 
niches, in kivas — 50 
Nigallita, cornfields — 11 

O'Bryan, Deric - 65, 71, 79, 80, 83, 90, 107, 110, 121, 123, 131, 139, 
146, 164, 166, 167, 175, 180, 183, 186, 187, 191 

Shabik'eshchee date — 192 
Talus Unit dates - 194 

Ojo Alamo: 
formation — 4 
remnant forest — 7 
sandstone — 91 

ollas, forms — 71 
Oraibi - 123 
Oraibi Valley, farming — 12 
Osborne, D. - 90, 91, 94 
ownership of sites, history of — 31 

pahos — 19 
paint, type — 67, 69 
"parroquet" — 20 
parrots — 109 

Parsons, E. C. - 20, 21, 23, 50 
Pecos: 

"apartments" at — 41 
bone tools — 97 
chronology — 29 
classification — 107 
River - 22 

Pehasco Blanco - 12, 30, 83, 107, 108, 110, 122, 148, 168, 175 
early clusters — 201 
irrigation — 13, 112 
pottery — 75 

Pendleton ruin — 31 
Pepper, George H. - 11, 18, 20, 22, 27, 28, 63, 64, 94, 102, 180 
perennial shrubs — 23 
Peterson, Alfred - 166, 167, 168 
phase system, Gladwin — 30 
Phases, proposed — 108 
pick - 90 
Picture Cliff sandstones — 4 
Piedra Phase — 107 
Pierson, Lloyd M. - 25, 27, 108 
pilasters, kiva — 45 
pine: 

forest — 111 
former extent — 14 
Kin Kletso - 39 
remnant forest — 7 

Pinkley, Frank — 183 
pinyon — 11 

f o r e s t - 111, 112 
pinyon jays, captive — 18 
pitchers — 71 
Pithouse Sites — 201 
pithouses - 28, 29 
planks, in foot drum — 50 
plants — 23 
plaster — 42 
Pleistocene, canyon formation — 6 
polishing stones — 94 
pollen analyses — 7 
population, estimates — 108 
pottery: 

Abajo Red-on-orange — 73, 77 
Ashiwi Polychrome — 20 
carbon paint styles — 75 
Chaco Black-on-white - 65-67, 69-71, 73, 77, 83, 107, 108, 201 
"Chaco-San Juan" — 75 
Citadel Black-on-red — 73 
Citadel Polychrome - 77, 111, 79, 81 
Dcadman's Black-on-red — 83 
Deadman's Black-on-white — 73 
Escavada Black-on-white — 65-71, 73, 77 
Exuberant corrugated — 73 
Flagstaff Black-on-white — 111 
Galisteo Black-on-white - 30, 81, 113 
Gallup Black-on-white — 73 
Governador Polychrome — 20 
Hawikuh Polychrome — 20 
Heshota-uthla Black-on-red — 73 
Heshota-uthla Glaze Polychrome — 113 
Houck Polychrome - 75, 112, 113, 79 
indented corrugated — 73 
iron paint series — 75 
Kintiel Polychrome — 30, 79, 81 
Klagetoh Black-on-orange — 113 

Pottery (continued) : 
Klagetoh Black-on-white — 113 
Kwaituki Polychrome — 113 
La Plata Black-on-white — 28, 73 
Lino Black-on-gray — 77 
Lino Gray — 28 
Mancos Black-on-white — 65, 73 
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McElrao Black-on-white - 29, 65, 67, 69, 71, 73, 77, 103, 107, 
108, 109, 111, 112,201 

as trade — 75 
Chaco distribution — 83 

Mesa Verde Black-on-white - 65, 75, 79, 111, 112, 113, 201, 202 
neck banded - 28, 29 
Pinedale Black-on-red - 30, 79, 81 
Pinedale Polychrome — 202 
Puerco Black-on-red - 65, 73, 79, 201 
Puname Polychrome — 20 
Qucrino Polychrome - 81, 112, 113, 202 
Red Mesa Black-on-white — 77, 83 
San Bernado Polychrome — 20 
smudged interior — 73, 77 
St. Johns Polychrome - 75, 79, 111, 112, 113, 201 

variants — 113 
Sunset Red — 77 
temper — 67 
Tusayan Blackon-red — 65, 73, 79 
Tusayan Black-on-white — 103 
Upper Gila corrugated — 77 
Wallace Polychrome - 30, 81, 113 
White Mound Black-on-white — 28 
Wingate Black-on-red - 65, 73, 77 

prayer sticks — 21 
precipitation: 

annual — 8 
minimum requirements — 9 
record, 32-year — 8 
variation in — 9 

prehistoric fields, probable locations — 12 
projectile points, Chaco sites — 85 
pronghorn — 96 
Pueblo I - 28, 107, 108, 109 

Chaco dates of — 29 
classification — 201 

Pueblo II - 29, 71, 108, 132 
Pueblo III - 71, 107 

classification — 201 
period - 29, 30 
projectile point types — 85 

Pueblo Alto - 122 
Pueblo Alto (Old and New) - 109 
Pueblo Bonito - 25, 29, 30, 107, 108, 111, 131, 148, 150, 163, 168, 178, 

179, 181 
altitude — 1 
bone tools — 98 
building periods — 183 
cliff supports - 181, 183 
culinary ware — 73 
dating of — 119 
d i t c h e s - 112 
early clusters — 201 
Gila Pueblo specimens 
intramural burials — 103 
late dates - 183, 201 
mammal remains — 16 
materials from — 27, 28 
pottery from — 75 
refuse in — 124 

Pueblo del Arroyo - 25, 64, 108, 110, 111, 131 
burials — 103 
dates - 187 
mammal remains — 16 
mug form — 71 
pottery from — 77 
salvage at — 27 
turkey remains — 17 

Pueblo Pintado - 31, 109, 110, 112, 122, 153, 157, 190 
canal — 13 
cornfields — 11 

Pueblo Rebellion - 110 
Puerco formation — 4 

quartz, temper — 67 
"quasi-urban" area — 30 

ravens, stuffed — 20 
Reconquest — 110 
reed, artifacts of — 102 
Reed, Erik K. - 7, 17, 19, 20, 83, 105, 107, 111, 114 
retiring, sherds — 67 
Refuge Pueblo - 27, 154, 155, 156, 157, 158 
refuse: 

deposits of — 59, 61 
exterior — 65 
Pueblo Bonito — 64 
room — 62, 63 

Reiter, Paul - 4, 16, 18, 25, 27, 46, 48, 67, 73, 77, 83, 93, 107, 124, 
133, 134, 137, 138, 139, 149, 180 

rejects, chipped stone — 90 
repair beams — 124 
Rhodes, Herbert D. - 119 
Richert, Roland - 27, 32, 135, 172 
Ricketson, O. G. — 131 
Ridge Ruin — 86 
rims: 

forms — 71 
decoration — 71 

Rio Grande, movement to — 113, 114 
Rio Puerco — 7 

movement to — 113 
Rixey, Raymond - 17, 31, 89 
Roberts, Frank H. H., Jr. - 1, 17, 27, 29, 50, 67, 69, 75, 86, 89, 92, 

108, 175, 191, 192 
Rodeck, H . G . - 17 
roofing: 

kiva — 47 
remains — 56, 59 

room fill — 62 
rooms, size — 39 
Rosa Phase — 107 
Ruppert, Karl - 187, 189 

sagebrush — 11 
sand dune agriculture — 11 
sand, temper — 67 
sandhill crane — 96 
sandstone: 

for building — 4 
kinds used — 35 
slabs - 93 

sanidine basalt — 73 
San Juan County — 1 
San Juan River - 1, 2, 3, 29 
Sargent ranch — 13 
savinos — 39 
saw - 89, 90 
School of American Research - 138, 139, 173 

land titles — 31 
survey — 25 
work at Talus Unit — 194 

Schulman, Edmund - 14, 119, 121, 127 
symbols used — 127 

Senter, F. H. - 132, 146, 152, 167, 168, 169, 170, 172, 173, 174, 175, 
176, 178, 179, 191, 193, 194, 195, 196, 197, 198, 199 

Shabikeschcc Village - 1, 17, 29, 109, 110, 163, 164, 191 
dates from — 192 
dating of — 29 
turkey remains — 17 

Shalako, birds used — 20 
shell artifacts — 101 
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Shepard, Anna O. - 67, 69, 71, 73, 77, 151 
sherd, temper — 67, 71 
Shiner, J. L. - 27, 28, 48, 79, 80 
Shiprock, New Mexico — 1 
Sia - 21 
Simpson, Lieut. James H. - 11, 31, 121, 136 
Sinagua area — 89 
sipapu, ahsence of — 47 
Sisnathyel Mesa - 122, 131 
sites: 

excavated, list of — 108 
numbering system — 25 
survey, National Park Service — 25 

slip, clay — 69 
Smiley, Terah L. - 50, 119, 121, 124, 125, 127, 132, 134, 136, 146, 155, 

158, 160, 162, 167, 168, 170, 172, 176, 181, 183, 186, 187, 188, 189, 191, 
193, 195, 196, 198 

Smith, Watson — 86 
Smithsonian Institution, excavations by — 191 
Snaketown — 86 
soils, impermeable — 112 
Sosi, style — 71 
Southwest Archeological Center, collections at — 28 
springs, location of — 1 
squash, Hopi — 12 
stairway — 41 
Stallings, W. S. - 193 
Star Lake — 1 

site (LA: 1063) - 192 
Steen, Charlie R. — 12 
Stephen, A. M. - 20, 21 
stockpiling — 123 

of timbers — 151 
Stokes, Marvin A. - 119, 127, 153, 154, 155, 158, 162, 199 
stone, chipped — 85 
structures, water conservation — 8 
Stubbs, Stanley A. - 77, 121 125 
survey, archeological — 27 
symbols — dating — 126, 127 

Tallahogan Wash, irrigation — 12 
Talus Rock Shelter - 146, 193 
Talus Unit No. 1 - 25, 29, 133, 150 

dates from — 194 
pottery from 79, 81 
report on — 27 

tamarisk — 16 
plantings of — 5 

Tanner's Garage — 186 
Taos legends — 23 
T-Doorway — 45 
temper: 

light rock — 69 
mixed — 69 

temperature records: 
maximum — 10 
minimum — 10 
32-year period — 8 
range — 10 

terraces, arroyo - 12, 13, 109, 112 
Tewa legends — 23 
textiles — 102 
Thompson, Raymond H. — 119 
Threatening Rock — 183 

retaining walls — 183 
Three-C Site - 27, 29, 54 
Tohatchi Wash - 3 
Tower Kiva - 36, 173 
tower kivas — 109, 114 

Kin Klizhin - 45 
Kin Ya-a - 45 

trade items — 109 

traits, late — 114 
Transition Zone — 23 
trees: 

kinds - 24 
modern species — 24 

trinchera fields — 12 
Tri-wall Unit - 189 
Tri-walled structure — 67, 114 
Trujillo, Antonio, farming — 11 
Tseh-So - 27, 64 

hll - 64 
turkey burials — 17 

Tsin K l c t z i n - 109, 111, 195 
construction of — 35 

turkey - 17, 19, 96 
burials — 19 
history of — 17 
Pueblo I - 17 

turquoise — 109 
"turtleback" construction — 110 
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