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PREFACE

Puebloan Past and Present honors Stewart Peckham for his 
research, publications, and contributions in so many areas of New 
Mexico and Southwestern archaeology.

Stew has provided a quiet and steady force for progress in 
archaeology, especially in the identification and analysis of 
prehistoric ceramics. It is this contribution that many of these 
articles acknowledge. He has also contributed his time, expertise, 
and wit to the Archaeological Society of New Mexico (ASNM) and the 
New Mexico Archeological Council. He has and continues to be ready 
and willing to help young and old alike who are trying to become 
more knowledgeable in the subject. He has also been active in 
taking archaeology to the public, through his work with the ASNM 
field school, at the Museum of New Mexico, and through his popular 
publications.

Again, the Archaeological Society of New Mexico is so pleased 
to accord Stew this recognition of his many contributions and his 
assistance in many areas.

The Editors wish to thank staff members of the Institute of 
Historical Survey for their assistance in the typing and layout of 
this volume.

Meliha S. Duran 
David T. Kirkpatrick
April 1991

ix



Stewart Peckham at the Laboratory of Anthropology, Museum of New 
Mexico, circa 1957 (Museum of New Mexico Photograph Archives).
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STEWART LLOYD PECKHAM
Marjorie F. Lambert

Dedication, integrity, and 
scholarship are Stewart's out
standing characteristics--all 
integral parts of his work 
pattern during his 31-year 
tenure with the Museum of New 
Mexico and especially the Labo
ratory of Anthropology (1955- 
1986). He was the second of 
three sons born to William and 
Elizabeth Peckham of Troy, New 
York. He describes the place 
where he grew up as a grimy 
factory town. It had an advan
tage, however, as it was only a 
few miles from Albany, where the 
great New York State Museum was 
located. Undoubtedly the famous 
geologic specimens and old- 
fashioned exhibit cases contain
ing hundreds of Indian artifacts 
made a profound impression on 
the growing boy. Peckham remem
bers still with admiration the 
life-size dioramas of Indian 
life, some of the best ever 
made. He also recalls being 
very much interested in geogra
phy in school and thinks courses 
in this subject made a lasting 
impression on him.

He served with the army of 
occupation in Berlin during 
World War II. Following his 
stint of service, Stewart en
rolled at Syracuse University, 
endeavoring to earn a degree in 
business administration. This 
was a grave error on his part, 
he says, realizing after two 
years that he would never make a 
business man.

Lucky for Southwestern an
thropology, Stewart then came to 
New Mexico and enrolled at the 
University of New Mexico, major
ing in anthropology and history.

He earned a Bachelor of Arts 
degree in 1952.

There was a period when he 
was meeting and seeing archaeol
ogists at work. Curry Holden 
and his daughter, Jane Kelley, 
were excavating a site near 
Ruidoso, and Stew visited them. 
He says that one of the smartest 
things he did was to join Emil 
Haury's Point of Pines field 
school. He received wonderful 
training and also made many 
friends in 1953.

By 1953-54, Stewart was 
willing to and capable of 
launching his own career in 
archaeological fieldwork.

He was appointed acting 
curator of Highway Salvage 
Archaeology in 1954, and the 
following year he became the 
first full-time curator of 
Highway Salvage Archaeology for 
the Museum of New Mexico, a 
position he held until 1959, 
when he was appointed Curator of 
Collections. The new position 
did not interrupt his fieldwork, 
however.

Peckham is one of the pio
neers in salvage archaeology, 
having been the Museum's first 
full-time curator in that field. 
He has worked from Taos to El 
Paso and probably knows more 
about the prehistory of the Rio 
Grande Valley than any other 
person. Although he has held a 
number of different positions in 
the Museum of New Mexico, duties 
in the Laboratory of Anthropolo
gy did not keep him from the 
field, for he has done some 
fieldwork all during the 31 
years that he was a staff mem
ber. As a result of his exper
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tise in the field and at the 
Laboratory, he has become one of 
the leading anthropologists on 
Southwestern pottery types. He 
says he realized that if he was 
to succeed in his chosen field, 
he had a lot to learn; that 
became apparent many years ago 
when he and Jack (Dr. John) 
Wilson were doing an archaeolog
ical survey in the Chuska Val
ley.Stew says that while he 
contributed his knowledge to 
those many pottery conferences 
and workshops regularly held in 
various Southwestern locations, 
he acguired much more from the 
participants in these affairs. 
There are uncounted individuals, 
both professional and amateur, 
who acknowledge the times that 
Stew has given them over the 
years, all saying, "he taught me 
so much."Stewart took a certain amount 
of ribbing from his associates 
at the Laboratory because of the 
amount of "junk," as it was 
called, which one had to work 
through to get to his desk and 
telephone. But there was a 
positive aspect of the man. Why 
should he put away plane tables, 
tripods, tool kits, etc., when 
he had so many ongoing projects 
to attend to. To his credit, it 
can be said he could find any
thing needed on a moment's 
notice. He had several nick
names, such as "Stewburger" and 
"Stewberry."Stew held several important 
positions in the Museum in 
addition to Curator of Highway 
Salvage Archaeology and Curator 
of Collections. Among these 
were Chief Archaeologist, Museum 
of New Mexico; State Archaeolo
gist, 1975-79; and Curator in 
Charge, Director of Division of 
Anthropology. He was also 
Associate Director of the Indian 
Arts Museum. He has been asso
ciated with such organizations

as Southwest Association on 
Indian Affairs, State of New 
Mexico (Trustee, 1952 ) ; the 
Society for American Archaeolo
gy, for which he was a member 
and served as State Representa
tive of the Committee on Public 
Archaeology; American Associa
tion of Museums; New Mexico 
Association of Museums; Archae
ological Society of New Mexico; 
and New Mexico Archaeological 
Council.Stewart officially retired 
from the Museum of New Mexico in 
1986, but unofficially he leads 
almost as busy a life as he did 
during the 31 years he was 
employed by the State. He 
constantly gives of his time and 
great knowledge of Southwestern 
anthropology; in this capacity, 
he is at his best. He lectures 
periodically in Santa Fe and 
around the state.Although he already has an 
impressive list of publications, 
one published in September of 
1990 will be a classic for many 
years to come. It is From this 
Earth; The Ancient Art of 
Pueblo Pottery. This well- 
illustrated book is intended for 
the general public.

Stew's interest in the South
west will never end. An ongoing 
project is analyzing survey 
materials from the Chuska Val
ley, which he acguired many 
years ago, while investigating 
this little-known region with 
Jack Wilson, along with Joe 
Shiner and Alan Brew. To be 
studied are nearly a half mil
lion pot sherds. When the 
results are published, another 
chapter of Southwestern Indian 
history will have been written.

Stew Peckham continues his 
many interests in the history of 
Indians of the Southwest, par
ticularly of the northern Rio 
Grande region. During the years 
that I had an office across the 
hall from him at the Laboratory
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of Anthropology, I found him to 
be an interesting neighbor, who 
was willing to talk over a 
problem and to share his exper
tise. His somewhat caustic wit

was genuinely amusing. He 
continues to be a loyal and 
trusted friend to so many of us.

Santa Fe
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SALINAS PROVINCE CULINARY POTTERY: AN OVERVIEW
Stuart J. Baldwin

The Salinas Province incorpo
rates several physiographic 
units of central New Mexico: 
the Abo Pass, the Chupadera 
Basin, Jumanes Mesa, and the 
Estancia Basin (Figure 1). This 
article briefly outlines our 
knowledge of the succession of 
dominant culinary pottery types 
within the Salinas Province, 
with some reference to surround
ing areas.
PRE-A.D. 1100 CULINARY POTTERY
The earlier period, dating 

before A.D. 1100, is represented 
by only a few sites in the area.

The Salinas Province
Data for the period before 

A.D. 1100 are very sparse. From 
my own work I know of only one 
site within the Chupadera Basin 
that may date to this period, 
the Patterson Village pithouse 
site (LA 49069) in the northwest 
corner of the basin. A surface 
collection from it yielded 
sherds of affinis Kiatuthlanna 
Black-on-white (6 sherds), an El 
Paso Brown/Jornada Brown inter
grade (12 sherds), and an uni
dentified coarse plain gray (4 
sherds). This plain gray does 
not resemble Stallion Plain (see 
Baldwin 1989). The Patterson 
Village site may date to circa 
A.D. 825-925, based on the dates 
for Kiatuthlanna B/w given by 
Breternitz (1966:79-80).

On Jumanes Mesa near Gran 
Quivira, the LA 2579 site re
vealed a deep pithouse and 
several storage pits during 
salvage excavations in 1953

(Fenenga 1956). Painted pottery 
ranged in time from San Marcial 
Black-on-white (unknown-A.D . 
800) up to Tabira Black-on-white 
(ca. A.D. 1550-1675), and undec
orated types included Jornada 
Brown (410 sherds), Alma Plain 
(38 sherds), Lino Gray (100 
sherds), "Pink" Lino Gray (54 
sherds), and Lino Fugitive Red 
(10 sherds). Fenenga (1956) 
comments as follows:

The dominant class at the 
site is assigned to the 
type 'Jornada Brown' 
[sic]....I cannot distin
guish between this type and 
'El Paso Brown'..., and 
have chosen the prior name. 
There are 38 sherds which 
are essentially similar to 
the Jornado Brown sherds 
but which exhibit a finer 
paste and more carefully 
smoothed surfaces, and 
these have been assigned to 
the type 'Alma Plain'..., 
but there is a complete 
intergradation between the 
two types in the present 
sample [p. 232].

Fenenga chose the San Marcial 
B/w sherds as the most likely 
temporal indicators, which would 
make the pithouse and storage 
pits, plus the associated culi
nary potters, contemporary to 
the latter part of the San 
Marcial phase (A.D. 300-800) in 
the Rio Grand Valley (Marshall 
and Walt 1984:35-38).

In 1954 a second pithouse was 
excavated at LA 2579 (Green 
1955). Fill from between the 
floor and the collapsed roof of 
this structure yielded Jornada 
Brown (51 sherds), Lino Gray or
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Kana'a Gray body sherds (four 
sherds), a fine-paste brown ware 
(three sherds), a smudged brown 
ware (one sherd), and five 
unidentified sherds. Green ( 1955 : 185) chose a date of 
between A.D. 600 and 900, based 
on accepted dates for the 
Lino/Kana'a types.

Borderland Sites
At Site LA 6565, a pithouse 

and jacal site on the southeast
ern edge of Chupadera Mesa, 
Peckham (1976) reports tree-ring 
dates between A.D. 950 and 1000 
from the jacal structures that 
are associated with a brown 
culinary pottery. In his words, 

Little of the utility 
pottery even resembled the 
distinctive El Paso Brown 
of the southern Jornada 
area or the Jornada Brown 
of the northern Jornada 
area, but more closely 
approximates Mera's "Coars
ened Alma" [Peckham 1976:51] .

This brown ware included pol
ished or well-smoothed brown, 
smudged brown, and red-slipped 
brown, that was associated with 
red-painted brown, El Paso 
Brown, Three Circle Red-on-white 
and Red Mesa Black-on-white. 
The published tree-ring dating 
for these types (A.D. 750-950
for Three Circle R/w and A.D. 
850-1050 for early Red Mesa B/w) 
seems to support the local tree
ring dates (Breternitz 1966:90, 
97; but see discussion in With
ers 1985) .

Roughly contemporary with 
Patterson Village is the Fite 
Ranch site (LA 45884), located 
on San Pedro Arroyo just outside 
the southwestern edge of the 
Chupadera Basin. This pithouse 
village had several occupations, 
the main one dating to circa 
A.D. 875-925 and yielding Jorna
da Brown (2,638 sherds), Jornada

Red (31 sherds), El Paso Brown 
(37 sherds), and Stallion Plain 
(450 sherds), plus small amounts 
of San Francisco Red and affinis 
Kiatuthlanna Black-on-white in 
excavations conducted by the 
Museum of New Mexico (Baldwin, 
Medlin, and Hewett 1986). The 
Jornada Brown here includes a 
smudged-polished interior variant (131 sherds).

Discussion
These slim evidences show 

sites predating A.D. 1100 in the 
Salinas Province and on its 
southern borders to be dominated 
by brown wares, usually identi
fied as Jornada Brown, El Paso 
Brown, or an intergrade between 
the two. These are frequently 
associated with red-slipped 
brown ware and smudged-interior brown ware sherds.

Dating of the sites has 
usually depended upon ceramic 
cross-dating based on intrusive 
black-on-white types or, more 
dubiously, upon putative Anasazi plain gray sherds.

The identified local types, Jornada Brown and El Paso Brown, 
have been thought to character
ize the cultural manifestation 
called the Jornada branch, whose 
territories lie immediately 
south of the Salinas Province. 
There the traditional date for 
the beginning of manufacture for 
Jornada Brown and El Paso Brown 
has long been assumed to be ca. 
A.D. 900, based mainly on ceram
ic cross-dating (Lehmer 1948:87- 
89; Runyan and Hedrick 1987:26- 
30). However, Whalen (1981) has 
suggested revising the beginning 
date of El Paso Brown down to 
A.D. 400 or even earlier, based 
on radiocarbon, archaeomagnetic, 
and thermoluminescence dates. 
The dating for the Fite Ranch 
site suggests the likelihood 
that Jornada Brown production 
was well established on the
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northern fringes of the Jornada 
branch area during the century 
before A.D. 900. Additionally, 
the association of Jornada Brown 
with San Marcial Black-on-white 
at LA 2579 near Gran Quivira 
suggests a probable pre-A.D. 800 
date for Jornada Brown in that 
area.

Essentially, then, there 
seems to be slowly accumulating 
evidence of earlier beginning 
dates for both El Paso Brown and 
Jornada Brown. Such earlier 
dating would be congruent with 
the evidence from the Patterson 
Village and Green's pithouse at 
LA 2579 within the Salinas 
Province.

Unfortunately, available data 
from the Piro area in the Rio 
Grande Valley immediately west 
of the Salinas Province do not 
clarify the situation. Ceramics 
were only identified in the 
field during the Rio Abajo 
Survey, hence the culinary wares 
are reported only as vague, 
generalized categories rather 
than as clearly distinguished 
types (Marshall and Walt 
1984:37-38, 49, 77-78). Hence, 
it is only clear that both plain 
and textured "brown ware" ves
sels were prevalent. I suspect 
that, at least during the Tajo 
phase (A.D. 800-1000), most 
plain brown sherds will be 
classifiable as Jornada Brown 
once adequate attention is 
directed toward them.
POST-A.D. 1100 CULINARY POTTERY

Recent archaeological surveys 
in Abo Pass and the Chupadera 
Basin (reported in Baldwin 1988) 
and earlier survey work on 
Jumanes Mesa (Caperton 1981) 
provide a reasonably clear 
picture of the ceramic succes
sion after A.D. 1100 for most of 
the Salinas Province. However, 
data are still lacking for most 
of the Estancia Basin. The

Succession of dominant culinary 
types in the Salinas Province 
from ca. A.D. 1100 to 1675 is 
presented in Figure 2.

Jornada Brown
Pithouse sites dating between 

about A.D. 1100 and 1175 in Abo 
Pass and the Chupadera Basin 
show a predominance of Jornada 
Brown (Baldwin 1988), which I 
take to mean that this pottery 
type persisted there as the 
local culinary ware. Associated 
painted pottery includes the 
locally produced Chupadera 
Black-on-white, plus the intru
sive types Red Mesa Black-on- 
white, Chaco Black-on-white, 
Cebolleta Black-on-white, Tula- 
rosa Black-on-white, Socorro 
Black-on-white, and Los Lunas 
Smudged. These intrusive types 
are the sole basis for dating 
these pithouse sites at present. 
These data support Wiseman's 
(1982:6) suggested a beginning 
date of A.D. 1100 for Chupadero 
Black-on-white.

In the Jumanes Mesa-Gran 
Quivira area of the Salinas 
Province Caperton (1981:3-4) 
also identifies a pithouse 
occupation dominated by Jornada 
Brown and Chupadero Black-on- 
white that terminates about A.D. 
1200. Intrusive pottery— namely 
Red Mesa Black-on-white, Puerco 
Black-on-white, Cebolleta Black- 
on-white, Socorro Black-on- 
white, Mimbres Black-on-white, 
Wingate Black-on-red, and San 
Andres Red-on-Terracotta--on 
these sites is the main means 
for dating the occupation 
(Caperton 1981:160-163).

In 1982 Regge Wiseman and Pat 
Beckett excavated a pithouse of 
this period at the Kite Site (LA 
38448) near Gran Quivira. The 
only published description does 
not name or describe the culi
nary pottery, but lists the 
major painted intrusives (more
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than 150 sherds) as Red Mesa B/w 
(19 sherds), Tularosa B/w (22 
sherds) , Chaco II B/w (28 
sherds), Cebolleta B/w (35 
sherds), and Socorro B/w (39 
sherds) (Wiseman 1986:41). In a 
personal communication (March 
18, 1990), Wiseman tentatively 
refers to the culinary sherds 
from the pithouse as "Large 
numbers of a plain brown, which 
I had no difficulty in referring 
to in my mind as a Jornada Brown 
with fine mica .... Corrugated 
(presumably Corona Corrugated) 
was present in smaller numbers." 
Wiseman also notes the presence 
of "a number of St. John's 
[Polychrome] and St. John's-like 
sherds." As production of St. 
John's Polychrome begins prior 
to A.D. 1200 (Breternitz 1966: 
63-65, 93; Kintigh 1985:15), the 
pithouse probably dates to near 
the termination of Caperton's 
pithouse period.

Corona Corrugated
In Abo Pass and the Chupadera 

Basin, pithouses persisted until 
about A.D. 1300 (Baldwin 1988) . 
Such late use of the pithouse, 
frequently in conjunction with 
other architectural forms, is 
now a well-documented phenomenon 
in the Southwest (see Stuart and 
Farwell 1983). There appears to 
be a short period, circa A.D. 
1175-1200, when both Jornada 
Brown and Corona Corrugated were 
produced at pithouse sites. 
After A.D. 1200, pithouse sites 
are characterized by a dominance 
of Corona Corrugated and Chu- 
padero Black-on-white and a lack 
of Jornada Brown. Temporal 
placement of pithouse sites 
containing Corona Corrugated is 
set by intrusive pottery types 
dating to between A.D. 1175 and 
1300, including Elmendorf Black- 
on-white, Cebolleta Black-on- 
white, Socorro Black-on-white, 
Tularosa Black-on-white, Kowina

Black-on-white, Los Lunas 
Smudged, Kowina Banded, St. 
John's Polychrome, and Kwakina 
Glaze Polychrome.

Concurrent with this pithouse 
occupation are two other kinds 
of sites: jacal sites and
masonry pueblos (Baldwin 1988). 
My present information indicates 
that jacal sites are mainly 
found in the Abo Pass and on the 
northwestern fringes of the 
Chupadera Basin, whereas the 
masonry pueblos seem to be 
limited to Abo Pass (except 
those along the eastern fringes 
of Chupadera Mesa that are 
included with the Jumanes Mesa 
pueblos, see below). Although 
architecturally distinct, both 
pueblo and jacal sites share the 
same local ceramic assemblage 
(Corona Corrugated and Chupadero 
B/w) with the late pithouses. 
They are dated by intrusive 
ceramics, including Elmendorf 
B/w, Cebolleta B/w, Tularosa 
B/w, Galisteo Black-on-white, 
Kowina Black-on-red, Kowina 
Polychrome, North Plains B/r, 
St. John's Polychrome, Los Lunas 
Smudged, and Kwakina Glaze 
Polychrome.

Within Abo Pass and the 
Chupadera Basin, Corona Corru
gated and Chupadera B/w were 
gradually replaced by Corona 
Plain and Agua Fria Glaze-on-red 
between A.D. 1300 and 1375 
(Baldwin 1988). The transition 
from Corona Corrugated to Corona 
Plain is very clearly a matter 
of change in surface treatment. 
The paste of late Corona Curru- 
gated is extremely coarse, a 
coarseness that is exaggerated 
by the use of crushed mica 
schist temper in the western 
portion of Abo Pass. This same 
paste and temper characterized 
early Corona Plain, so that only 
the treatment of the external 
surface changes.

On the eastern edge of Chu
padera Mesa, just west of Gran
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Quivira, Caperton (1981:4-6) 
found a cluster of jacal sites 
that he dates from ca. A.D. 1175 
to 1350. The earliest of these 
sites have both Jornada Brown 
and Corona Corrugated; indeed, 
seven of ten have both, with 
only two sites, LA 9025 and LA 
9031, lacking Jornada Brown. 
However, many of these sites 
also have sherds of late-dating 
pottery types--such as Poge 
Black-on-white, Galisteo Black- 
on-white, Klageto Black-on- 
yellow, Heshotautla Polychrome, 
and Lincoln Black-on-red— which 
suggest either a reoccupation or 
a continuous occupation of old 
pithouse sites. At any rate, 
Corona Corrugated is firmly 
associated with the jacal sites 
in this area (see Caperton's 
[1981:160-163] ceramic tables).

On this same eastern edge of 
Chupadera Mesa, Caperton 
(1981:6-8) defines an Early 
Masonry occupation that (1) is 
contemporary with the late 
portion of his jacal occupation 
(ca. A .D. 1275 to 1350), (2) is 
found at the same sites as jacal 
remains, and (3) has the same 
ceramic characteristics. These 
masonry pueblo sites have both 
Jornada Brown and Corona Corru
gated as culinary pottery. 
Thus, Caperton's results seem to 
suggest that Jornada Brown 
persists in that area, in asso
ciation with Corona Corrugated, 
throughout the A.D. 1200s.

Hayes (in Hayes, Young, and 
Warren 1981:63-65) has provided 
the only detailed description of 
Corona Corrugated as a type, 
based on his excavation data 
from Mound 7 at Gran Quivira. 
He combines two types previously 
defined by Mera (1935:30)-- 
Corona Rubbed-ribbed and Corona 
Rubbed-indented--into Corona 
Corrugated, because of the 
intergradation between Mera's 
types. This lumping has been 
accepted by other workers in the

Salinas Province (Baldwin 1988; 
Dutton 1981:188, 1985:101; Hurt 
1986; Warren in Wilson, Leslie, 
and Warren 1983:124; Wiseman 
1982:6). However, his beginning 
date of ca. A.D. 1225 can be 
lowered to circa A.D. 1175 on 
the basis of my survey work in 
Abo Pass and the Chupadera Basin 
(as noted above), and his geo
graphic range can be expanded to 
the southeast to encompass the 
Sierra Blanca area, as noted by 
Wiseman (1982:6).

At Mound 7 in Gran Quivira, 
Hayes established a terminal 
production date of ca. A.D. 
1490, by which time this type 
was replaced there by Corona 
Plain (see Figure 2). This is 
more than a century after the 
termination of Corona Corrugated 
production in Abo Pass and the 
Chupadera Basin.

At Quarai, the only excavated 
pueblo ruin within the Estancia 
Basin, Baker (1936) reports 
substantial amounts of a "corru
gated culinary ware" and a 
"plain culinary ware" from his 
stratigraphic tests. Hurt 
(1986:74) has identified these 
as Corona Corrugated and Corona 
Plain, respectively. Baker's 
results from his Mound A strati
graphic test show a progressive 
decrease in both Corona Corru
gated and Chupadero B/w and a 
corresponding increase in Corona 
Plain and Agua Fria Glaze-on- 
red. Elsewhere (Baldwin n.d.) I 
have dated these Mound A strata 
at Quarai to between A.D. 1325 
and 1375 on the basis of dates 
for the intrusive types reported 
by Baker: Galisteo Black-on- 
white, Santa Fe B/w, Heshotautla 
Glaze-on-red, Los Lunas Smudged, 
Wiyo Black-on-white, Pinnawa 
Glaze-on-white, and Largo Glaze- 
on-yellow. These data indicate 
that Quarai replaced Corona 
Corrugated and Chupadero B/w 
with Corona Plain and Agua Fria 
G/r at the same time as the Abo
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Pass and Chupadera Basin pue
blos .

Corona Plain
The transition from Corona 

Corrugated to Corona Plain has 
already been described above. 
Hayes has formally named the 
type and provides the only 
detailed description of it 
(Hayes, Young, and Warren 
1981:65-67).

Corona Plain is the only 
culinary pottery produced at the 
Western Tompiro masonry pueblos 
in Abo Pass and the Chupadera 
Basin from circa A.D. 1375 to 
1675 (the latter date is the 
time of abandonment of the 
Salinas Province). I found it 
in all my excavations at Tenabo 
and Abo and in my survey collec
tions from other Western Tompiro 
sites (Baldwin 1988). Dutton 
(1981, 1985) also reports it
from her excavations in the 
pueblo at Abo. And the culinary 
pottery that Toulouse (1949:14) 
recovered from the church and 
convento at Abo and that he 
compares to plain culinary 
pottery at Pecos is also clearly 
to be identified as Corona 
Plain.

Hurt (1986:75-77) identifies 
the common plain culinary found 
both by him and by Baker (193 6) 
during excavations at Quarai in 
the Estancia Basin as being 
Corona Plain. I have examined 
some of this pottery and agree 
with Hurt's assessment.

Corona Plain is also the 
common plain culinary pottery 
reported from excavations at the 
Eastern Tompiro masonry pueblos 
of Gran Quivira, Pueblo Pardo, 
and Tabira (Hayes, Young and 
Warren 1981:65-66; Toulouse and 
Stephenson 1960:23-24; Vivian 
1964:102-103; Wilson, Leslie, 
and Warren 1983:121-127).

The geographic range of 
Corona Plain extends into the

Piro area of the Rio Grande 
Valley, where we identified it 
at LA 45884 and LA 45885 (Bald
win, Medlin, and Hewett 1986).

Early Corona Plain from 
Tenabo is very coarsely tempered 
with crushed mica schist, a 
legacy from its predecessor, 
Corona Corrugated. However, by 
the A.D. 1600s the typical 
tempering material had become a 
medium-to-fine grit or sand. 
Thus, the late Corona Plain at 
Abo and Tenabo shares the ex
tremely friable character of 
this type, as described at Gran 
Quivira by Hayes. Late Corona 
Plain from Quarai seems to me to 
be harder and more durable than 
that from the Abo Pass pueblos 
or from Gran Quivira.

Abandonment of the Salinas 
Province pueblos circa A.D. 1675 
terminates the sequence of 
culinary pottery production. 
Hurt (1986:77-78) reports Carnue 
Plain from the convento rooms at 
Quarai and suggests that, based 
on that evidence, the type may 
have been produced as early as 
the A.D. 1600s. (See Dick 
[1968:84-85] for a type descrip
tion of Carnue Plain.) However, 
I suspect that the mixture of 
Carnue Plain with Corona Plain 
and late glaze pottery in the 
convento rooms is an artifact of 
the recognized Spanish reoccupa
tion of the convento in the mid-
A.D. 1700s as part of a military 
outpost. Hence, the Carnue 
Plain from Quarai and the even 
later Hispanic village of Manza- 
no (Hurt 1986:77) is probably 
not related to the Indian occu
pation of the Salinas Province.

Discussion
The evidences cited above 

show a progression from Jornada 
Brown through Corona Corrugated 
to Corona Plain in the Salinas 
Province after A.D. 1100. I see 
this seguence as a continuum,
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where the basic plain brown ware 
technology of Jornada Brown is 
modified through addition of 
borrowed texturing techniques, corrugation, and smearing, to 
produce a new local type, Corona 
Corrugated. Later the new 
techniques are abandoned and 
scraping— which had continued in 
use on interior surfaces— was 
again extended onto vessel 
exteriors, resulting in Corona 
Plain.

This developmental progres
sion is essentially what has 
been proposed previously by 
investigators working at Gran 
Quivira (see Vivian 1964:102- 
103; Hayes in Hayes, Young, and 
Warren 1981:63-67). It should 
be stressed that the texturing 
techniques used on Corona Corru
gated are borrowed. Vivian 
follows Mera (1943:11) in at
tributing the texturing to 
Anasazi influence. Hayes cites 
an earlier discussion by Mera 
(1935:30), which attributes the 
texturing to influence from the 
Pitoche Rubbed-ribbed technolo
gy- The plain brown ware jumped 
relatively suddenly to a 
smeared-textured brown ware 
around A.D. 1200 in the Salinas 
Province. This contrasts 
strongly with the long-term 
presence and apparent develop
mental sequence of textured 
brown wares in the Piro area of 
the Rio Grande Valley. The 
latter is revealed by both 
survey and excavation data (see 
Marshall and Walt 1984:49, 77- 
78, 98; Weber 1973:15, 17).

Within the Salinas Province 
there is no evidence for such a 
gradual development of textur
ing. Culinary sherds showing 
banding are very rare in surface 
collections, and those few I 
have seen from sites in Abo Pass 
and the Chupadera Basin are 
easily classifiable as Pilares 
Banded or Kowina Banded intru-

sives from the Cebolleta area 
(see Dittert 1959:413-415). 
Similarly, Los Lunas Smudged is 
present in such small amounts 
that it must be classified as an 
intrusive type. Consequently, I 
conclude that the texturing and 
smearing characteristic of 
Corona Corrugated are techniques 
directly imported from the 
Pitoche brown ware technology of 
the Piro area during that area's 
Late Elmendorf phase (Marshall 
and Walt 1984:95-98).

As to why Salinas Province 
potters decided to adopt Pitoche 
techniques, I cannot say. 
Excavation data and experimental 
studies are needed before we can 
test functional hypotheses, such 
as those suggested by Weigand 
(1976). Aesthetic or stylistic 
reasons are notoriously diffi
cult to test.

FINAL REMARKS
Within the Salinas Province, 

as elsewhere in the Rio Grande 
Region (see Nordby and Creutz 
1982; Sundt 1987), during the 
centuries prior to A .D . 1100 
there is a widespread appearance 
of small quantities of plain 
gray pottery that is often 
identified as Lino Gray. This 
pottery presents a knotty inter
pretive problem: Is it really 
Lino Gray? Is it locally pro
duced or traded in? If it is 
not Lino Gray, did it originate 
independently, through technical 
influence from Anasazi ceramics 
(Lino Gray, Kana'a Gray, etc.), 
or through attempts to imitate 
Anasazi gray wares without any 
direct borrowing?

In the case of Stallion 
Plain, which appears to be an 
imitation with some technical 
influence, the local gray ware 
seems to have blossomed into a 
major series of decorated pot
tery, the Chupadero series. The 
others, however, seem to appear

15



and disappear without definite 
effects on the local, long-term 
brown ware technological tradi
tion. At present the sparcity 
of data render this problem 
diffuse and difficult to engage, 
but I think it is important and 
should be attacked from a re
gion-wide perspective.

Ever since the Mogollon 
culture was recognized as an 
entity in the 1930s, archaeolog
ical remains in the central 
parts of New Mexico have been 
subjected to the interpretive 
interrogation of "Is it Mogollon 
or Anasazi?" In the Piro area 
Marshall and Walt (1984:35-38, 
47-49, 75-78, 95-98) have ac
cepted a Mogollon affiliation 
for archaeological remains 
dating between A.D. 300 and 
1300, based mainly on ceramics, 
since excavations have been few 
and far between. A similar 
interpretation has been proposed 
by some investigators (e.g., 
Vivian 1964:145-148) for the

Salinas Province.
However, that proposition is 

based largely on the acceptance 
of the Jornada cultural remains 
as a branch of the Mogollon 
culture. With the recent evi
dence suggesting a greater time- 
depth for the Jornada remains, 
this affiliation has come under 
question (see Wiseman 1983:17- 
19). Be this as it may, we have 
so few excavation data at 
present from the times before 
A.D. 1300, that even a Jornada- 
branch affiliation for the 
Salinas Province remains would 
have to be based mainly on 
ceramics from surface collec
tions. I prefer not to make 
such a decision. Instead, I 
favor treating the Salinas 
Province as a separate entity of 
indeterminate affiliation until 
we have adequate excavation data 
to make more firmly based judg
ments .

Calgary, Alberta
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CH'O'OSHGAI: PREHISTORIC ARCHAEOLOGY
OF THE NAVAJO NATION FOREST, ARIZONA AND NEW MEXICO

Kimball M. Banks and Terry A. Del Bene
The Bureau of Indian Affairs 

has sponsored cultural resource 
inventories of the Navajo Nation 
Forest. The Forest is a high- 
altitude, ponderosa pine forest 
that straddles the Arizona and 
New Mexico state lines. Cultur
al resources extend from the 
Paleoindian period, through the 
Archaic, Basketmaker, and Pue- 
bloan, to the historic Navajo. 
Evaluation of these resources 
provides new information on 
prehistoric and historic land- 
use patterns of Southwest high- 
altitude, ponderosa pine for
ests.

INTRODUCTION
Since 1978, the Bureau of 

Indian Affairs, Navajo Area 
Office, has sponsored cultural 
resource inventories of the 
Navajo Nation Forest. The 
Forest covers approximately 
200,000 ha (500,000 acres) of 
commercial timberland in the 
Defiance Plateau (Plateau) and 
Chuska Mountains (Chuskas). As 
of 1987, approximately 40,000 ha 
(100,000 acres), or 20%, of the 
commercial timberland have been 
inventoried. Data from these 
inventories provide information 
on prehistoric adaptation to and 
utilization of forested highland 
regions in the Southwest.

Topographic and environmental 
factors distinguish the Chuskas 
and the Plateau from the sur
rounding lowlands. As a result, 
these uplands apparently served 
as a cultural ecotone between 
lowland population centers, 
primarily the Kayenta and Black 
Mesa regions to the west and the

San Juan Basin to the east. 
This situation characterized not 
only the Basketmaker through 
Puebloan period, but also the 
Paleoindian and the Archaic periods.

LOCATION, TOPOGRAPHY,
AND ENVIRONMENT

The Plateau and Chuskas areas 
straddle the Arizona-New Mexico 
border just south of the Four 
Corners region (Figure 1). The 
Plateau is bordered to the west 
by Canyon de Chelly and the 
Kayenta Region, while the Chus
kas form the western boundary of 
the San Juan Basin. The terrain 
on the Plateau is relatively 
flat, but relief increases along 
the major drainages and toward 
the margins. Elevations range 
between 2,286 and 2,530 m (7,500 
and 8,300 ft) above mean sea 
level.

The Chuskas consist of a 
series of narrow, north-south 
oriented plateaus that are 
defined by steep escarpments on 
their eastern and western mar
gins. Topography includes 
numerous drainages, eroded 
calderas, and basalt extrusions. 
Elevations range between 2,286 
and 2,895 m (7,500 and 9,500 ft) 
above mean sea level.

Vegetation in the areas is 
typical of a Southwestern ponde
rosa pine forest. The environ
ment is relatively uniform, 
dominated by ponderosa pine and 
oak, with pinyon-juniper at the 
lower elevations and spruce-fir 
at the highest elevations. 
Meadows of varying sizes are 
scattered throughout the forest.
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Figure 1. The Navajo Nation Forest and the Four Corners Region.
These meadows total only a small 
fraction of the entire forest 
area and, as such, represent 
bounded microenvironments within 
the larger forest setting. The 
climate consists of a biseasonal 
regime of spring and fall 
drought and winter and summer 
precipitation. Winter precipi
tation occurs as snowfall and 
summer precipitation as sporad
ic, monsoonal showers. The

environment differs markedly 
from that of the surrounding 
lowlands. Because of its higher 
elevation, the Forest receives 
more moisture and has a lower 
mean annual temperature and a 
shorter growing season than the 
lowlands. Consequently, Forest 
biotic communities offer envi
ronmental opportunities not 
available in the adjacent low
lands .
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Paleoenvironmental data 
suggest that, except for minor 
fluctuations in the elevations 
of the zones, the environment 
and the vegetative composition 
have remained relatively un
changed since the end of the 
Pleistocene (Wright et al. 
1973). Prehistoric populations 
probably occupied the Forest 
seasonally, just as the Navajo 
do today. The uniformity of the 
forest environment means that 
resource availability varies 
little spatially. The broken 
nature of the terrain at the 
Forest margins, though, would 
have resulted in differential 
access to resources in the 
surrounding lowlands.

PREVIOUS CULTURAL RESOURCE 
INVESTIGATIONS

Prior to this survey, most of 
our knowledge about the archae
ology of the forests came from 
inventory data. Only six 
prehistoric sites had been 
investigated beyond recordation 
--two were surface collected, 
one was profiled and sampled for 
radiocarbon dating, one was 
tested, and two were mitigated. 
Survey areas have been dictated 
by forest management activities 
and have focused on "compart
ments," the largest forest 
management unit. Major refer
ences are Banks (1985); Banks 
and Brancard (1989); Banks and 
Del Bene (1987); Bartlett 
(1980); Kemrer (1982, 1983);
Kemrer and Lord (1984a, 1984b
and 1984c); Linford and Cleeland 
(1982); and Popelish (1984). 
Other citations are found in 
these references.

PREHISTORIC SITE TYPES
Within the two areas, a total 

of 361 of the recorded sites 
have prehistoric components, 
representing about 20% of the

total number of sites recorded. 
Five site types are defined: 
lithic scatters, lithic/sherd 
scatters, sherd scatters, over
hangs, and architectural sites 
(Table 1). Represented temporal 
periods include Paleoindian, 
Archaic, and Basketmaker/Pue- bloan.

The frequencies of lithic 
scatters, lithic/sherd scatters, 
and sherd scatters are similar 
in the Chuskas and the Plateau. 
In contrast, overhang sites are 
more frequent than architectural 
sites on the Plateau and less so 
in the Chuskas. The frequencies 
of architectural sites differ 
between the Plateau and the 
Chuskas, as do the specific 
subtypes (Table 1).

Lithic Scatters
Lithic scatters are the 

predominate site type and exhib
it the greatest size variabili
ty. Artifact densities general
ly are low, and diagnostic 
artifacts are usually absent. 
Most appear to be surface scat
ters, although some sites, 
particularly around the larger 
meadows and drainages, may have 
subsurface deposits. Many 
scatters, especially on the 
Plateau, coincide with outcrops 
of knappable lithic materials. 
These source areas are an inte
gral component of the prehistor
ic record, and exploitation of 
such areas was a major aspect of 
the settlement pattern.

On the Plateau, source areas 
consist of outcrops of fine
grained quartzitic sandstone and 
petrified wood. The areal 
extent of these outcrops and the 
degree to which they were ex
ploited varies. The largest 
source area on the Plateau is a 
low knoll, approximately 8 ha 
(20 acres) in extent, of extrud
ing quartzitic sandstone. The 
artifact density here is the
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highest of any site in the 
Forest recorded to date. Arti
facts consist of flaking debris, 
cores, bifaces, knives, side 
scrapers, and projectile point 
fragments. Smaller, spatially 
distinct artifact scatters 
surround the knoll. Artifact 
densities within these scatters 
are lower, and artifacts consist 
almost exclusively of flaking 
debris. These scatters probably 
were habitation loci, while the 
knoll was the focus of lithic 
procurement and production 
activities. The presence of 
diagnostic artifacts of this 
material elsewhere on the Pla
teau indicates that this source 
was exploited throughout the 
prehistoric period.

Similar source areas are 
present in the Chuskas. The 
largest and best known of these 
is the Washington Pass chert 
outcrop in the south-central 
Chuskas. This opaline silica is 
associated with the vesicular 
basalt flows at Washington Pass, 
though cobbles of this material 
have been found in stream beds 
up to 16 km (10 mi) from the 
source area. This material was 
widely exchanged throughout the 
San Juan Basin and Four Corners 
regions during the Archaic and 
Basketmaker/Puebloan periods 
(Cameron 1985; Shelley 1980; 
Vierra 1985) as well as the 
Paleoindian (Broster 1982; Jodry 
1987) .

Two site types are present at 
Washington Pass: procurement 
and habitation loci. Procure
ment loci consist of low-density 
scatters of debitage and cores 
that co-occur with the chert 
outcrops. Retouched tools are 
rare to absent. At these loci, 
chert was procured and initially 
processed. Habitation loci 
usually are found in meadow 
areas or near water sources not 
directly associated with an 
outcrop. These loci tend to be

more extensive, have higher 
artifact densities and a greater 
number and variety of retouched 
tools, and often contain other 
lithic materials. Such places 
appear to be where individuals 
lived while exploiting the source area.

Lithic/sherd Scatters
Lithic/sherd scatters are the 

second most frequent site type. 
Except for the presence of 
Basketmaker, Puebloan, or, 
rarely, early Navajo ceramics, 
the distribution and morphology 
of this site type parallel those 
of the lithic scatters. The one 
difference is that this site 
type is found less often with 
lithic outcrops.

Sherd Scatters
Sherd scatters are defined as 

concentrations of sherds of more 
than one pottery type. The 
rarity of this site type pre
cludes any substantive state
ments. Isolated sherds and "pot 
drops" of a single type of 
pottery have been recorded, but 
these are treated as isolated 
occurrences.

Architectural Sites
Architectural sites are 

identified by collapsed sand
stone slab alignments. Four 
different configurations have 
been defined: roomblocks,
rectilinear alignments, circular 
alignments, and pithouses. Room 
blocks are the largest subtype 
and include rectangular or 
linear arrangements of more than 
one room. Circular and recti
linear alignments are smaller 
and more amorphous and lack 
internal divisions. Pithouses 
are single-room, semisubterra
nean structures. Occasionally a 
site contains more than one
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configuration, such as a room 
block and one or two circular 
alignments. The frequencies of 
these subtypes vary both within 
the Plateau and the Chuskas 
areas and between them (Table 
1) •The morphology of the align
ments suggests that they often 
served as footings and/or lower 
walls and that the superstruc
ture or upper walls and roof 
were constructed of some less 
durable material. The moist 
regime of the Forest presumably 
would obscure evidence for the 
use of wood, wattle and daub 
(jacal), earth (adobe), or other 
perishable materials. Given the 
availability of wood, this 
material probably was utilized 
widely.

Lithic and ceramic artifacts 
usually are present. Four of 
these sites have been found to 
be directly associated with or 
in proximity to lithic source 
areas, including one in the 
Washington Pass source area. 
Such sites presumably are asso
ciated with Basketmaker or 
Puebloan occupations, but the 
possibility that some structures 
reflect Archaic or Navajo occu
pations cannot be discounted.

Rockshelters/overhangs
Generally, this site type is 

found along deep drainages or in 
upthrust areas. In terms of 
average site area, such sites 
tend to be the smallest site 
type. The morphology of many 
shelters suggests the possibili
ty for subsurface cultural 
deposits. These sites have 
great potential to contribute 
cultural and environmental 
information critical for under
standing the prehistory of the 
Forest. An overhang on the 
Plateau has a cultural deposit 
that is over 1 m deep, and 
carbonized material from here

yielded a composite radiocarbon 
date of 3690 B.P. ± 170 years. 
The talus slope of another 
overhang here was littered with 
fire-cracked rock, possible ash 
deposits, lithic and ceramic 
artifacts, and burned bone.

TEMPORAL PERIODS
Evidence of Paleoindian, 

Archaic, and Basketmaker through 
Puebloan occupation has been 
found. However, the nature and 
extent of the evidence varies 
for each period (Table 2) . 
Given the climatic situation, 
most occupations were seasonal 
and not as intense as in the 
surrounding lowlands. Favored 
locales were undoubtedly revist- ed.

Paleoindian
The evidence for Paleoindian 

occupations consists of eight, 
possibly nine, projectile points 
or other tools with attributes 
indicative of Paleoindian tech
nology. Five points were found 
on the Defiance Plateau and four 
in the Chuskas. The points 
include a medial fragment of an 
obsidian Plano or Eden point, an 
obsidian Folsom point, and the 
midsection of a Clovis point of 
the quartzitic sandstone from 
the source area on the Plateau 
that was mentioned above. The 
other points are less distinct 
but exhibit controlled, paral
lel-sided, parallel flaking 
indicating Late Paleoindian 
lithic technology (Popelish 
1984). The meager evidence 
argues for a widespread but 
sparse Paleoindian occupation.

The data are consistent with 
those from Cebolleta Mesa, where 
an even higher incidence of 
Paleoindian material has been 
found (Broster 1982). In all 
three areas, the points are 
predominantly of local materials
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Table 2. Frequencies of the different temporal periods
in the Navajo Nation Forest.

Defiance Chuska
Plateau Mountains Total

N % N % N %

Paleoindian 5 2.1 4 4.4 9 2.7Archaic 89 36.9 29 32.2 118 35.6Basketmaker/Puebloan 147 61.0 57 63.3 204 61.6
Total
Percent of both areas

241 100.0
72.8

90 99.9
27.2

331 99.9

Note: Counts include both sites and isolated occurrences

and of obsidian. None of the 
points from the Forest, though, 
are of Washington Pass chert, 
although points of this material 
have been found at Cebolleta 
Mesa, and artifacts of this 
material occur at the Cattle 
Guard site in southwestern 
Colorado (Jodry 1987). It is 
evident that Paleoindian peoples 
participated in an extended 
lithic exchange network, which 
included obsidian and Washington 
Pass chert.

Archaic
Evidence for Archaic occupa

tion also consists predominately 
of projectile points. Five 
radiocarbon dates provide fur
ther evidence. One is the date 
of 3690 B.P. cited above. Four 
other dates of 2410 B.P. ± 60 
years, 2580 B.P. ± 70 years, 
2590 B.P. ± 90 years, and 3080
B.P. ± 110 years come from a 
buried Archaic level at a site 
on the western slopes of the 
Chuskas (Huber 1985).

The largest number of points

come from around a large meadow 
in the west-central portion of 
the Plateau. This meadow encom
passes several hundred acres, 
contains a permanent lake, and 
is the largest such complex of 
sites on the Plateau. Popelish 
(1984) suggests two possibili
ties for the high incidence of 
Archaic materials here. The 
first is that the microenviron
ment of this meadow varies from 
that of the surrounding forest 
and, therefore, would have 
offered resources not available 
elsewhere. The second is that 
this complex occurs along an 
access route between the Plateau 
and the surrounding lowlands.

A different situation occurs 
elsewhere on the Plateau, where 
many points were associated with 
outcrops of chert or petrified 
wood. Near the outcrops, lithic 
procurement apparently was a 
major activity. The majority of 
the points in the Chuskas have 
been found around the larger 
meadows or associated with 
lithic outcrops, including the 
Washington Pass source area.
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Table 3. Frequencies of the Archaic point styles
on the Plateau and in the Chuskas.

Defiance Plateau Chuska Mountains

Jay 1
Jay/Bajada 6
Bajada 8 1
Bajada/San Jose 2
San Jose 22 5
San Jose/Armijo 5 2
Armijo 8 5
Armij o/Basketmaker 1 2
Armijo/En Medio 1
En Medio 14+3? 6
En Medio/Basketmaker 8 2
Unident. Archaic 10 6
Total 86+3? 29

Points of both the Oshara and 
Cochise traditions have been 
found; over 80% represent the 
Oshara tradition (Table 3) . Al
though few in number, all points 
of the Cochise tradition are 
from the Plateau. Points of the 
Oshara tradition are more wide
spread and numerous on the 
Plateau than in the Chuskas. 
This pattern, though, most 
probably reflects differences in 
the intensity of inventories in 
the two areas since, until 
recently, surveys have empha
sized the Plateau.

Over half the points, 53.3%, 
are from lithic scatters. 
Another 28.9% are isolated 
occurrences, while 15.5% are 
from sites with a later Basket- 
maker through Puebloan compo
nent. San Jose and En Medio 
points or variants of these most 
often come from a mixed context, 
a situation also noted in the 
surrounding lowlands (Del Bene 
and Barncard 1989).

Two patterns distinguish the 
Oshara-tradition points. The 
first is the large number of 
points, often fragments, that

have attributes of more than one 
type or may only approximate the 
classic forms. This may reflect 
the use of local materials, 
which often are less than ideal 
for knapping. The second pat
tern is that, in most instances, 
only a single diagnostic arti
fact was found on any one site. 
Consequently, it is assumed that 
the relative frequencies of the 
point types approximate changing 
intensities of occupation 
through time and space.

Given the last assumption, 
two occupation peaks are evi
dent-one during the San Jose 
and the other during the En 
Medio phase. However, the 
frequencies of the point types 
and, hence, the temporal peri
ods, vary between the Plateau 
and the Chuskas. High inci
dences of En Medio and En Medio- 
like points occur both on the 
Plateau and in the Chuskas, 
while high incidences of San 
Jose and San Jose-like points 
have only been recorded on the 
Plateau. This indicates that 
intensity of occupation varied 
both temporally and spatially.
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The distribution of the large 
meadows and lithic source areas 
apparently influenced Archaic 
settlement and land-use pat
terns. The meadows probably 
attracted Archaic populations 
because they represent circum
scribed microenvironments that 
would have offered greater 
resource diversity than areas 
deeper within the forest proper. 
The repeated association of 
Archaic projectile points with 
outcrops of lithic materials 
indicates that raw material 
procurement was a major compo
nent of that settlement pattern. 
Populations had an intimate 
knowledge of the available 
lithic resources throughout the 
Forest. However, the presence 
of points of obsidian from 
sources in New Mexico, Arizona, 
and southwestern Utah and of 
artifacts of Washington Pass 
chert in the San Juan Basin 
(Vierra 1985) confirm that 
Archaic populations participated 
in a widespread exchange net
work.

Basketmaker/Puebloan
Evidence of occupation during 

the Anasazi includes 150 site 
components and 54 isolated 
occurrences. Occupations are 
identified by the presence of 
ceramics, projectile points, 
and, rarely, architecture. Site 
types include lithic and sherd 
scatters, overhangs, architec
tural sites, and, rarely, lithic 
scatters; the last being identi
fied on the basis of projectile 
point styles. Except for the 
ceramics, rare grinding imple
ments, and occasional architec
ture, site settings and morphol
ogies are similar to those of 
the Archaic. Lithic assemblages 
are dominated by debitage, 
cores, and the occasional re
touched flake, all of local 
materials. Artifact densities

and site size are similar to 
those of the Archaic period. 
Occupations appear to have been 
seasonal and of short duration.

Evidence for Anasazi subsur
face cultural deposits most 
often is found at rockshelters/ 
overhangs. A shelter on the 
Plateau overlooks a minor drain
age. The talus slope immediate
ly below the shelter is discol
ored by increased humates and is 
covered with bone, fire-cracked 
rock, lithic artifacts, and 
sherds of Cibola Gray ware. One 
of the largest shelters recorded 
in the Forest is at the edge of 
a large meadow near the western 
edge of the Plateau. This site 
has an extensive cultural depos
it, which includes carbon- 
stained soil, bone, lithic 
artificts, and ceramics, among 
which are Little Colorado White, 
Tusayan White, Tusayan Gray, 
Cibola Black-on-white, and 
Cibola Gray wares.

Architectural sites are the 
most distinctive site type of 
this period. Their presence 
implies a change in settlement 
and land-use patterns and may 
indicate increased sedentism. 
Though few in number, they occur 
throughout the Forest, although 
they are more prevalent on the 
Plateau, and the subtypes are 
not distributed uniformly.

Room blocks are the most 
distinctive and variable of the 
architectural sites. Although 
all have more than one room and 
tend to be associated with 
meadows or overlooks, they vary 
in plan, including linear, 
rectangular, and L-shaped ar
rangements . Rectilinear align
ments have only one room, vary 
from 3 to 10 m across, are 
associated with overlooks, and 
lack other features. Circular 
alignments are no more than 3 to 
5 m in diameter; tend to cluster 
in groups of two or three; 
usually are associated with
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overlooks, drainages, or mead
ows; and occur throughout the 
Forest. They are the most 
common subtype. Pithouses are 
the rarest subtype, as only five 
have been recorded, all from two 
compartments on the Plateau. No 
other site type exhibits such 
limited distribution. Pithouses 
are distinguished by shallow, 
circular depressions 3 to 5 m in 
diameter and are occasionally 
lined with sandstone slabs. The 
interpretation that these fea
tures are pithouses is based 
solely on surface morphology; 
none have been excavated. These 
sites were recorded during two 
early surveys (Kemrer and Lord 
1984a), and their morphology may 
have been misidentified, al
though these same attributes are 
considered indicative of pit- 
house structures elsewhere in 
the region. The artifact con
tent of architectural sites 
varies according to subtype, 
with room blocks generally 
having the highest density and 
rectilinear and circular align
ments, the lowest.

Both projectile points and 
ceramics are used to identify 
Basketmaker through Puebloan 
occupations. Two distinctive 
point types are associated with 
such occupations. The first is 
a small, triangular variety that 
is morphologically similar to 
the Cottonwood Triangular point, 
while the second is a small, 
side-notched variety similar to 
the Desert Side-Notched point. 
These two types occur throughout 
the Great Basin and are general
ly believed to postdate A.D. 
1300 (Heizer and Hester 1978).

Ceramics are the most common 
temporal designator, but their 
use is not without problems. 
Sherd counts at individual sites 
are consistently low; nondiag
nostic gray and white wares 
predominate; sherds with diag
nostic decorations are rare; and

most sherds are small fragments. 
Despite these problems, it has 
been possible to classify sherds 
throughout the Forest. The 
temporal periods indicated by 
ware groups extend from Basket- 
maker III to Pueblo IV (Table 
4). Two patterns are evident. 
The first is the greater number 
and variety of ware groups 
present on the Plateau. This 
distribution parallels the 
larger number of Basketmaker- 
through-Puebloan sites here, 
which may reflect the greater 
survey effort or a higher occu
pation intensity.

The second is the spatial 
distribution of specific ware 
groups. All Mesa Verde wares, 
along with a greater number and 
variety of Chuska wares, come 
for the Chuskas. Further, 
Cibola White wares and Chuska 
Gray wares are the most numerous 
here. Geographically, these 
ceramics extend to the north
east, into the San Juan Basin. 
Conversely, ceramics on the 
Plateau are dominated by Tusayan 
White wares, Cibola Gray wares, 
Tusayan Gray wares, along with 
Cibola White wares. Geographi
cally, these ceramics extend 
west into the Kayenta and Hopi 
regions or southwest into the 
Little Colorado region. This 
pattern is not firm. Wares 
diagnostic of the Kayenta region 
or the Little Colorado region 
occur in the Chuskas, and Cha- 
coan wares are present on the 
Plateau. The widespread distri
bution of the more common wares 
reinforces the central location 
of the Forest among the sur
rounding population centers and 
its role as a cultural ecotone 
among these centers. This 
pattern began during the Pa- 
leoindian and continued through 
the Archaic to the Basketmaker/ 
Puebloan period.

Another pattern involves 
temporal affiliations and the
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suggestion of two occupation 
peaks (Table 4) . The more 
extensive is from PII-III 
through P H I ,  with the second 
from PI through PI-II. Both 
episodes occur throughout the 
Forest, although the last is 
most apparent on the Plateau. 
Even though geographical affili
ations differ between the Chus- 
kas and the Plateau, both areas 
experienced contemporaneous 
peaks of occupation. The Pla
teau possibly experienced a 
third peak during the PIV. 
Interaction then primarily was 
with the Hopi region; there is 
little evidence for interaction 
to the east or south at this 
time. Conversely, rare sherds 
of early historic Zuni and Rio 
Grande wares, primarily from the 
Chuskas, may indicate a shift to 
the east and south during the 
early historic period.

Ceramic types suggest that 
the pithouse sites relate con
sistently to PII through III. 
If this pattern is confirmed 
with future investigations, then 
the pithouse sites are the only 
site type with such a limited 
temporal distribution. Coupled 
with this is their apparent 
limited spatial distribution. 
As such, these sites vary from 
the other prehistoric resources 
in the Forest.

Sites occur in similar lo
cales and settings as the Archa
ic sites. Preferred locations 
on the Plateau include meadow 
areas, overlooks, and access 
routes. The situation in the 
Chuskas differs somewhat, pri
marily because the area lacks 
the extensive canyons suitable 
for access and has extensive 
escarpments that would have 
limited access. Meadows and 
overlooks are preferred set
tings. As with the Archaic 
period, occupation was seasonal.

Subsistence presumably was 
based on exploiting locally

available resources. Rare 
grinding implements (Kemrer and 
Lord 1984a) intimate that the 
subsistence economy involved 
plant processing, possibly 
including some agriculture. The 
recovery of a small corn cob 
from an overhang on the Plateau 
(Kemrer 1983) may further con
firm the practice of cultiva
tion, although it is equally 
likely that this cob was brought 
to the forest. Even if agricul
ture was practiced locally, it 
probably was not a major compo
nent of the subsistence economy. 
The short growing season and the 
poor quality of Forest soils 
would argue against any wide
spread practice of agriculture.

Lithic assemblages continue 
to indicate the exploitation of 
local materials, possibly even 
more so than during the Archaic, 
as no obsidian points have been 
recovered. The lack of obsidian 
is unexpected, considering that 
populations in the surrounding 
lowlands apparently participated 
in an extensive exchange network 
that involved both obsidian and 
Washington Pass chert (Cameron 
1985; Shelley 1980). The ex
change of lithic materials 
apparently was unidirectional, 
from the Forest outward.

The ceramic data indicate 
that geographical contacts 
during this period extended in 
several directions: the Mesa
Verde region, the San Juan 
Basin, the Kayenta region, and 
the Little Colorado region. 
Each of these areas was a popu
lation center at one time or 
another. The Forest was cen
trally located among these 
centers and would be expected to 
have had contacts with all.

PREHISTORIC ARCHAEOLOGY
OF THE NAVAJO NATION FOREST
The Navajo Nation Forest 

contains a long and diverse
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prehistoric record extending 
from the Paleoindian through the 
Basketmaker and Puebloan cul
tures. Two factors apparently 
influenced prehistoric occupa
tions throughout these cultures. 
The first is the Forest environ
ment. The second is the geo
graphic location of the Forest, 
relative to population centers 
in the surrounding lowlands.

The relatively uniform envi
ronment of the Forest is unlike 
that of the surrounding low
lands. The climate of the 
Forest is distinguished by 
greater precipitation, lower 
average temperatures, and a 
shorter growing season, so that 
the Forest offers floral and 
faunal resources not available 
elsewhere.

The Forest is centrally 
located among the prehistoric 
population centers in the Four 
Corners region. Most evidently, 
during the Basketmaker/Puebloan 
period, the Canyon de Chelly, 
Kayenta, and Black Mesa centers 
were to the west; the Chaco and 
San Juan Basin centers to the 
east; the Little Colorado cen
ter, to the soutwest; and the 
Mesa Verde center, to the north
east. The presence of ceramics 
from these areas underscores the 
Forest's role as a "cultural 
ecotone" among these centers. 
Evidence for exchange networks 
involving obsidian and Washing
ton Pass chert during the Pa
leoindian and Archaic periods 
suggests that this role has a 
long history. Although the 
lithic and ceramic artifacts are 
the most obvious evidence for 
participation in exchange-inter- 
action networks, these networks 
probably included other items. 
Betancourt, Dean, and Hull 
( 1986) document the use of 
timber from the Chuskas for

construction at Chaco Canyon.
These exchange-interaction 

networks are interpreted, in 
part, to reflect the seasonal 
use of the Forest (Banks and 
Brancard 1989). The environmen
tal and climatic conditions 
precluded extensive or intensive 
use of the area during winter 
months. Successful utilization 
could have occurred only on a 
seasonal basis and would have 
necessitated a settlement round 
that extended beyond the forest 
into the surrounding lowlands. 
These parameters would have been 
consistent throughout the pre
historic period. It is possi
ble, though, that the Forest 
offered unique resources during 
the fall and winter seasons, 
particularly animals that could 
be hunted and trapped, which 
would have persuaded some of the 
summer population to remain. 
Demand from the surrounding 
lowlands for animal products may 
have been an incentive for 
hunters to brave harsher condi
tions. By example, some Navajo 
today live here year-round.

The uniformity of the Forest 
environment and the distribution 
of resources limit group size 
and necessitated a certain 
amount of mobility. The rarity 
of aerially extensive sites or 
those with subsurface cultural 
deposits argues that this occu
pation, for the most part, was 
short term. There are excep
tions, the most obvious being 
the overhangs. However, the 
overhang deposits probably 
resulted from repeated reuse 
over extended periods of time 
rather than more intensive 
occupation for a short duration.

Bismark, North Dakota
Elkins, West Virginia
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HOW HIGH IS THE GREAT KIVA WALL
Richard A. Bice

Every archaeological project 
provides the opportunity for in
triguing studies. The Vidal 
Site, containing a great kiva, 
is no exception. The subject of 
this paper is the calculation of 
the original height of the kiva 
wall and the internal features 
using data from the standing 
elements and the mass of inter
leaved, tumbled stone.

The excavation of the Vidal 
site has been the subject of the 
Archaeological Society of New 
Mexico's Field School for over a 
decade. This site is in Heaton 
Canyon, just north of downtown 
Gallup, New Mexico. The canyon, 
or valley, was densely occupied 
from at least Pueblo I through 
early Pueblo III times. It con
tains the remains of many house 
blocks, the largest having per
haps as many as 40 rooms. 
Although a portion of these 
ruins have small kivas associat
ed with the rooms, only one 
great kiva is known to exist in 
the valley--the Vidal Great 
Kiva.

When the program began, it 
seemed possible that the site 
might contain an isolated great 
kiva, unfettered by the compli
cations that arise from multiple 
occupancies. This early poten
tial was soon erased, however, 
with the discovery of ephemeral 
surface rooms, a small kiva, and 
finally, by the certainty that 
deep pithouses had once existed 
there (Bice 1990).

In 1979, fieldwork began with 
the exploratory search, around a 
circular depression, for the 
outline of the kiva wall top. 
During the following years, the 
excavation of the east half of

the kiva was completed, and, at 
this writing, the fallen stones 
within the remaining west half 
have been removed, leaving the 
exposed roof fall. With the 
exposure and removal of these 
stones, all data needed for 
calculating the original heights 
of the wall and internal fea
tures are on hand, making it 
possible to write this report.

THE VIDAL GREAT KIVA
The plan view of the great 

kiva is presented in Figure 1. 
It contains the elements of 
similar structures of its era, 
namely a circular outer wall 
with a bench, four roof-support 
columns, two vaults, and a 
fireplace. In this instance, the 
fireplace had been converted to 
a platform for other uses. The 
outer wall was single width 
below the original outside 
ground level and double width 
above that level. The columns 
were of stone masonry. A move
ment away from wooden columns 
had started in PII times and was 
well established by the P H I  
period (McLellan 1969: 160).

At the time of excavation, 
the kiva had no full-standing 
walls, making it necessary to 
obtain data from the stone fall 
in order to calculate heights of 
the wall and other internal features.

WALL HEIGHT DATA AND
CALCULATION METHODS

In concept, the method for 
establishing the original struc
tural height is straightforward. 
It is necessary only to deter-
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Figure 1. The Vidal Great Kiva.
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mine the volume of fallen stones 
associated with each feature and 
then convert that volume into 
the height of the wall above the 
present remnants. However, the 
implementation of this concept 
becomes quite complex.

Two basic data-gathering 
methods were used. The primary 
method required that extensive 
plan view and elevation field 
drawings and photographs be made 
of the standing structures and 
the fallen stones. These re
cords were than converted into 
computer drawings from which 
detailed measurements and sta
tistical volume data could be 
generated.

The secondary method used 
data taken from stacked cairns 
and terraces constructed of 
excavated stones on which re
cords were kept as to where the 
stones were found. However, 
over the seasons of excavation, 
many practical problems arose, 
particularly in stabilizing the 
site. For instance, it was 
frequently necessary to use 
these fallen stones to control 
water from heavy rains and to 
repair walls containing soft 
stones. Thus, some of the 
excavated stones could not be 
saved for measurement. Never
theless, a sizable cairn and 
terrace program was carried out, 
and it provided a valuable 
cross-check against the primary 
method for calculating wall 
height.

In both methods, one source 
of uncertainty entered the 
process—  determining the fea
ture from which individual 
stones had fallen. Despite this 
problem, it is believed that the 
data and methods are sound.

Computer Drawings
Plan views and elevation 

views of structures and stone- 
fall elements were converted

into computer drawings, made by 
tracing field drawings or en
larged field photographs on a 
Summagraphics board using a 
mouse and the DesignCad 2D 
software program. Also, when 
photographs needed perspective 
correction, the computer program 
was used. From a drawing, the 
total area of the stones could 
be compared to the area of 
stones plus the matrix. The 
resulting percentage figures 
were then used to calculate the 
volume of stones in both the 
structures and the fallen mate
rial .

Measurements of Structural 
Elements Still Standing

Examples of computer drawings 
(Figure 2) illustrate the eleva
tion view of a portion of the 
standing kiva wall and plan 
views of walls, one of single 
width and one of double width. 
Similarly, measurements were 
taken from the plan view and 
elevation drawings of the inter
nal kiva features. Figure 3 
shows the plan view of the 
southwest column, the plan view 
of the fireplace/platform, and 
the elevation of a section of 
the southeast column.

Measurement of Stones that 
Fell from the Structures

The next step was to obtain 
similar data from the stones 
that had fallen from each struc
ture. The stone fall from the 
wall was dispersed over an area 
extending 2 to 3 m into the 
kiva. The resulting wall fall 
was somewhat triangular in 
cross-section, standing highest 
next to the wall and sloping 
down toward the center of the 
kiva. Near the columns, the 
wall fall became mixed with 
fallen column stones. The stone 
pattern suggested that the
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DOUBLE THICKNESS WALL

WALL ELEVATION
Figure 2. Plan and elevation views of stones in Kiva wall.

S COLUMN PLAN E COLUMN PARTIAL FIREPLACE/PLATFORM PLAN
ELEVATION

Figure 3. Plan and elevation views of stones in internal struc
tures .
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columns had generally tumbled 
first, since column stones were 
often overlaid by wall stones. 
Ambiguity existed in the archae
ological record, but the jumbled 
stones that originated in one or 
another feature could usually be 
separated by noting positions 
and angles of fall.

Wall-fall plans and elevation 
drawings and/or photographs were 
taken at many points inside the 
wall. Representative examples 
of the wall-fall plan view and 
elevation patterns are indicated 
in Figure 4. Both drawings 
illustrate the accumulated 
slumped material and the posi
tions of the fallen stones 
within it.

The upper profile in Figure 5 
is a composite of nine different 
profiles, and the lower one is 
an average of the nine profiles. 
The average of these composite 
drawings was used to calculate 
the volume of stones in the 
total wall fall.

Plan views and elevation 
profiles of the stone fall from 
the internal structures were 
more difficult to obtain and 
were reconstructed from all of 
the field data. Examples are 
the plan view of the wall fall 
around the west column and the 
profile of the fireplace/plat- 
form (Figure 6).

A plan view of the kiva 
(Figure 7) illustrates a recon
struction of the stone fall 
outlines of the various fea
tures. The dimensions from the 
average elevation drawing of 
Figure 5 indicate that the 
outline of the wall-fall stones 
extend 2.5 m inward from the 
wall. The outlines of the other 
stone falls are odd-shaped, 
except that of the southwest 
column, which is shown as a 
circle. No data were available 
on the pattern for this column, 
but stone- volume information 
was obtained from the volume of

one cairn.
Measurements of Cairns 

and Terraces
Stone cairns and terraces 

were rebuilt when practicable to 
measure the volume of fall stone 
associated with particular kiva 
features. The packing density 
of stones was obtained by meas
uring the volume of the cairns 
and terraces and then by calcu
lating the plan, elevation, and 
volume percentage of stones.

Computer Determination of 
Percent Volume of Stone

Using the computer program 
and drawings, it was possible to 
determine the area of each 
individual stone. These areas 
were summed and divided by the 
overall area of stones and 
matrix, yielding the percentage 
of the area occupied by stones.

From the area percentages, 
volumetric percentages were 
obtained (see Formula 1, at end 
of article). The applicability 
of this formula rests on rigor
ous proof for rectangular ob
jects, but for irregularly 
shaped objects, such as kiva 
building stones, the answer is 
an approximation made valid by 
using large numbers of measure
ments that average the irregu
larities. Even so, errors in 
percent-volume calculations are 
not critical, since the accuracy 
of the final results is basical
ly independent of the formula 
accuracy, provided that the same 
formula is applied to the per
cent areas of both the standing 
structures and the stone fall.

The formula will work on the 
percent figures, but will not 
work to convert plan and eleva
tion areas into volumes unless 
certain limiting conditions are 
met. Therefore the area figures 
are converted to volume using
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PLANVIEW OF A SECTION OF WALL-FALL IN THE RING

FLOOR
ELEVATION PROFILE OF WALL-FALL IN NORTH PART OF KIVA

Figure 4. Plan and elevation views of the stones that fell from 
the wall.
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Figure 5. Composite and average elevation profiles of wall fall.
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FLANVIEW OF STONE-FALL FROM W COLUMN

Loose stones  have been  c leared  
from  top of column

1.000-----

ELEVATION PROFILE OF STONE-FALL FROM FIREPLACE/PLATFORM

Figure 6. Plan and elevation views of the stone fall from 
internal structures.
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Formula 2, where the needed 
dimensions are taken directly 
from the plan and elevation 
drawings.

The results of these calcula
tions, and the features, the 
number of samples taken, the 
percent areas of stone, and 
percent volumes of stone are 
listed in Table 1. Many of the 
subsequent calculations in this 
report are based on this table.

STANDING HEIGHTS OF 
KIVA STRUCTURAL ELEMENTS

The original structural 
heights consist of the rock fall 
added to the present height of 
each element. Height of the 
columns and the fireplace/plat- 
form are uncomplicated, but that 
of the wall is more complex.

The wall consisted of two 
courses. The inner course 
extended from the top of the 
bench to the wall top, and the 
outer course rose only from the 
original outside ground level, 
where it rested in a foundation 
trench. Undoubtedly, the double 
thickness was needed aboveground 
to provide improved stability 
for roof timbers radiating from 
the center of the kiva.

Remnants of both courses were 
found when the kiva was excavat
ed. A portion of the inner 
course, irregular in height, 
remained standing around the 
entire periphery (Figure 8). 
Parts of the outer course, found 
in situ only on the west side, 
covered 28% of the periphery.

Data also needed for subse
quent calculations— including 
the height of various elements, 
other structural measurements, 
and the area of the wall 
fall— are listed in Table 2.

VOLUME OF STONE NEEDED TO 
INCREASE HEIGHTS BY ONE METER
The next step in the calcula

tion process is to determine the 
volume of stone required to 
increase the heights of the 
structures by a unit amount, 
namely 1 m. The kiva wall 
volume is calculated here.

The thickness of the inner 
course of the kiva wall was 
averaged from a series of field 
measurements. The length of 
that wall is the inner course 
circumference. Using Formula 3, 
this yielded 11.9 cu m of wall 
for a 1-m increase in height. 
Multiplying this by the percent
age of stone contained in the 
wall (see Table 1 and Formula 
4) gives the amount of stone 
needed to increase the height of 
the inner course of wall by 1 
m--6.56 cu m of stone. Using 
this method, Table 3 presents 
the unit volumes for all of the 
kiva structural elements.

STONE VOLUMES 
AVAILABLE TO INCREASE 
THE STRUCTURAL HEIGHTS

Knowing the amount of stone 
needed to raise the structural 
heights by 1 m it is now neces
sary to determine the volume of 
stone available for the wall- 
height calculations. (In subse
quent calculations, when no 
other reference to source infor
mation is made, see Tables 1-4).
1. Wall Stone Availability

Method 1. Stone fall Measure
ments .
Most of the stones that fell 

inward from the wall came to 
rest within the ring of wall 
fall. However, some stones were 
thinly scattered over other 
internal areas, and a portion of 
the outer course fell to the 
ground outside of the wall. 
Thus, the amount of stone avail
able to calculate the standing 
wall height is the sum of these 
three sources.
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Table 1. Percentage summary of stone content in structures and fall patterns.

% Stone in Individual Area Samples

Item 1 2 3 4 5 6 7 8 9 Av. %Area 10 11 12 Stone %Vol. Stone

Inner Course Wall Plan 78 54 stones in 15.4 linear m 78.3 55.1
Inner Course Wall Elevation 62 63 172 stones in 3.7 sq m 62.3

Outer Course Wall Plan
71 82 stones in 12.1 linear m 70.6 52.3

Outer Course Wall Elevation 62 63 172 stones in 3.7 sq m 62.3

Wall Fall Plan 37 33 26 46 41 42 39 33 50 71 39.0 19.5
Wall Fall Elevation 39 23 32 34 31 29 23 29 22 29 39 20 31.3

Column & Platform Plan 47 46 33 47 50 45 41 42 54 63 46.4 49.9
Column & Platform 73 Based on measurement and observation, 73.3Elevations exteriors of columns contain moretabular stones and are more compact than walls.
Column & Platform 44 32 48 41 45 42 Stone-fall Plan 43.3 23.0
Column & Platform 35 estimated percent. Composite data 35.0from all sources indicate that this stone fall is somewhat more concentrated than stone fall from walls.
Cairn Plan 71 75 78 75.4 63.0
Cairn Elevations 81 74 72 72.6
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Table 2. Great kiva 
measurement data.

Table 3. Volume of 
stone required to 

raise heights by 1 m.

Levels
Meters

Above Floor Item Cu M

Floor (4.75 MBD) 0.00
Wall Top Inner 1.39
Course, Av. Full
Periphery

Wall Top Outer 1.87
Course, Av. 28%
Periphery

Wall Top Outer 1.57
Course, Av. Full
Periphery

Wall Base Outer 1.45
Course

NE Column Top 0.35
SE Column Top 0.65
SW Column Top 0.65
NW Column Top 0.65
Fireplace/ 0.29
Platform Top

Bench Top 0.40
Bottom of 0.27
Stone-fall

Other Measurements
M or 
Sq M

Kiva Inside Diameter 14.95
Kiva Circumference 46.98
Kiva Area 175.54
Center Area to Wall- 77.76
fall Ring

Wall-fall Ring Area 97.78
Inner Course Mean Diam. 15.15
Inner Course Circum. 47.61
Outer Course Mean Diam. 15.35
Outer Course Circum. 48.24
Inner Course Wall Thick. 0.25
Outer Course Wall Thick. 0.25
NE Column Plan Area 0.81
SE Column Plan Area 0.82
SW Column Plan Area 0.91
NW Column Plan Area 0.89
Fireplace/Platform 1.75
Plan Area

Inner Course of Wall 6.56
Outer Course of Wall 6.31
Inner + Outer Course 12.88
of Wall

Each Roof Support Column 0.43
(Average)Fireplace/Platform 0.87

a. Wall Fall R ing. The 
volume of the wall fall within 
the ring is the plan area times 
the average thickness times the 
percent volume of stone. This 
calculation (Formula 5) yielded 
a volume of stone in the wall 
ring of 14.56 cu m.

b. Interior Scatter. The 
interior scatter of stones 
recorded in field drawings, 
photographs, and notes was about 
12 stones per sq m. The average 
stone size was only about 50% of 
the size of typical wall stones, 
whose volume has been calculated 
as 0.00291 cu m. The area of 
scatter was 61.00 sq m. The 
resulting volume of the scat
tered stones is 1.07 cu m (see 
Formula 6).

c. Exterior Wall Fall. The 
stones that fell outside of the 
kiva wall generally remain 
buried. Early exploratory 
trenching and excavations in 
areas adjacent to the exterior 
of the wall, as well as auger 
holes, provided data on the 
nature of this outside wall 
fall. A judgment, believed to 
be conservative, is that essen-
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tially all of the fall from the 
inner course tumbled into the 
kiva and that 50% of the outer 
course tumbled outward onto the 
original ground surface.

This calculation requires an 
approximation of the answer to 
calculate the height; the ap
proximation required several 
iterations. The figure of 3.00 
m is very close to the final 
figure, and any small difference 
has a negligible affect on the 
answer. The volume of the outer 
course is 9.78 cu m (see Formula 
7), and the volume of stones 
that fell outside of the kiva is 
4.89 cu m (Formula 8).

Thus, with this method of 
calculation, based on measuring 
the stone fall directly, the 
volume of stones available to 
add to the standing wall is the 
sum of the three sources, yield
ing a volume of 20.53 cu m of 
stone (Formula 9).
2. Wall Stone Availability

Method 2, Cairn Measurements.
A high proportion of the 

stones that had fallen from the 
wall and other internal kiva 
structures was collected during 
excavation into 14 cairns and 10 
site-protection terraces. The 
total volume of the cairns and 
terraces was measured as 22.37 
cu m, which translates into 
14.09 cu m of stone (Formula 
10) .In order to provide compara
ble data with that used in the 
first method of calculation, the 
total volume of the cairns and 
terraces must be adjusted by 
subtracting the column and 
fireplace/platform stones that 
were contained in the cairns, or 
3.14 cu m, and by adding the 
wall stones that fell outside of 
the kiva, or 4.89 cu m. The 
adjusted cairn stone volume 
available for the wall is 15.84 
cu m of stone (Formula 11).

3. Stone Availability for
Columns and Fireplace/
Platform Both Wall Fall &
Cairns Measurements Methods.
The data and stone volumes 

available to increase the 
heights of the columns and 
fireplace/platform are presented 
in Table 4. An example of the 
method for calculating the 
volumes in this table is shown 
in Formula 12. The result, in 
this example, is 0.63 cu m of 
stone available for each column.

Stone cairns were associated 
with two of the columns. An 
estimated 50% of the column fall 
around the southwest column and 
75% around the northwest column 
were placed into cairns. Cairn 
3, with a volume of 0.48 cu m, 
belonged to the southwest column 
and Cairn 6B, with a volume of 
0.80 cu m, belonged to the 
northwest column. Using the 
cairn available stone factor of 
0.63 cu m and the percentage 
collected, the southwest column 
fall stone volume, in Formula 
13, yielded 0.61 cu m of stone 
for the southwest column fall.

Thus, the total stone content 
of the columns and fireplace/ 
platform stone falls (shown at 
the bottom of Table 4) is 3.14 
cu m of stone in all structures 
(Formula 14).

This amount was used in the 
previous section to obtain the 
cairn volumes associated only 
with the wall fall.

ORIGINAL HEIGHT OF WALL 
AND INTERNAL STRUCTURES

At this point, all informa
tion is available to make the 
final calculations of original 
structural heights. However, in 
order to simplify this task, one 
additional adjustment will be 
made so that the two courses of 
the wall can be treated as a 
single unit. The average height
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of the inner course must be 
adjusted to the average height 
of the outer course.The difference in height of 
the two courses is 1.57 minus 
1.39 m or 0.18 m (see Table 2). 
From Table 3, 6.56 cu m of stone 
are required to raise the height 
of the inner course by 1 m. 
Therefore, the volume of stone 
needed to raise the height by 
0.18 m is 6.56 times 0.18 or 
1.18 cu m. Thus, the adjusted 
volumes of stone available for 
the two final height calculation 
methods are as follows:

Stone fall method:
20.53 - 1.18 = 19.35 cu m 
Cairn method:
15.84 - 1.18 = 14.66 cu m 

Using these figures for avail
able stones and Formula 15, 
calculations of the heights of 
the kiva structural elements are 
made in Table 5.

The height of the wall calcu
lated using cairn and terrace 
volumes is about 13% lower than 
that calculated by using stone- 
fall volumes. This difference 
is readily explained by the fact 
that some stones were not col
lected into either cairns or 
formal terraces, but were used 
for other purposes, such as wall 
stabilization. The agreement in 
column heights between the two 
calculation methods is even 
better, but, of course, the 
cairn method is heavily depend
ent on estimates for the per
centage of collected stones.

Both methods show that the 
columns were lower than the 
wall. This is to be expected if 
the roof was flat, since the 
effective heights of the columns 
would have been increased by the 
diameters of a rectangular 
grouping of beams resting on the 
columns. Such beams were un
doubtedly used to support the 
inner ends of other beams radi
ating to the walls. Assuming 
that the beams in this grouping

were 0.35 m in diameter (based 
on preliminary stress calcula
tions by the author), the col
umns should be lower than the 
wall by this amount. Perhaps 
another 0.25 m difference could 
be expected if the outer ends of 
the radiating beams were re
cessed into the wall. The sum 
of the two, 0.60 m, is very 
close to the 0.58 m difference 
between the average column 
height and the wall height, when 
the latter is calculated using 
cairn and terrace data.

When the stone-fall calcula
tion method is used for the wall 
height, a gap of at least 0.38 m 
remains. In this case, with the 
average column height at 2.09 m 
and the wall height at 3.07 m, 
0.60 m of the 0.98-m difference 
is accounted for by the beams. 
An explanation for the 0.38-m 
disparity is that a wooden 
cribbing was used between the 
top of the stone columns and the 
beams, to act as a mitigating 
element for stresses of set
tling, wind loads, and other 
forces that affect any large 
structure.

In summary, several calcula
tion methods support the stone 
fall calculations that define 
the top of the wall at a little 
over 3 m or 10 ft above the 
floor. The height figure is 
supported by the cairn and 
terrace data, which results in a 
figure only 13% lower. The 
fact that all stones were not 
placed in these repositories 
undoubtedly accounts for much, 
if not all, of the cairn and 
terrace difference.

The use of the fireplace/ 
platform was the subject of much 
field debate. Initially, sug
gestions were made that the 
fireplace was remodeled to 
convert it into a platform for 
use as an altar. Somewhat 
later, its use as an emergency 
support for a sagging roof came
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into favor, when the field crew 
recognized that some of the 
stone fall came from the plat
form itself and not solely from 
the wall and the columns.

However, when the stone fall 
volume is added to the height of 
the present platform, the final 
height is only about 1 m, which 
strongly suggests use as an 
altar. The alternative that 
this low platform might have 
served as the foundation of an 
auxiliary wooden column to 
support a broken roof beam seems 
less likely. No evidence was 
found that the base of a wooden 
pole was nested within the stone 
masonry.

COMPARISONS AND CONCLUSIONS
The original wall heights of 

other great kivas have been 
recorded from time to time in 
the excavation literature when 
site conditions allowed measure

ments or reasonable height esti
mates. Data on kivas from Chaco 
and the adjacent southern Anasa- 
zi regions are shown in Table 6. 
The table indicates that the 
recorded wall heights range from 
an estimated 2.4 to 3.7 m (8 to 
12 ft). The Vidal kiva, at 3.0 
m (10 ft), falls within this 
range.

Insofar as the accuracy of 
the calculation of the Vidal 
Kiva wall height is concerned, 
it should be noted that changes 
to the stone-fall values are not 
reflected proportionately in the 
total wall heights, since the 
standing wall heights remain 
constant. The accuracy can be 
calculated by noting the changes 
in output values when a range of 
arbitrary wall-fall values was 
used; it is estimated that the 
calculated structural heights 
based on stone-fall data have 
accuracies within the range of 
0% to +10%.

Table 6. Great kiva wall and column heights.

Site

Feature Rinconada Chetro Ketl III PuebloBonito Nutria Kiva I Vidal

Wall Height m 3.7 3.0-3.7 3.4 + ~2.4 3.0ft 12 10-12 11+ -8 10Column Height m ftKiva Diameter m 19.5 10.4 15.4

<3.7<12
15.5-16.5

2.48
14.9ft 64 34 52 51-54 49

References: Rinconada (Vivian & Reiter 1960:11); Chetro Ketl III (Vivian & Reiter 1966:44); Pueblo Bonito (Judd 1964:198); Nutria (Roberts 1932:94)
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SUMMARY
Data were obtained during the 

excavation of the Vidal Great 
Kiva that allowed calculations 
to be made of the volume of the 
fallen stone for the kiva wall 
and the separate features with
in. The first method of calcu
lating original structural 
heights required that numerous 
plan and elevation drawings and 
photographs be made of the stone 
fall. These were then trans
ferred to computer drawing 
files, where the percentages of 
stone and matrix could be calcu
lated. From these percentages 
and the physical dimensions of 
the stone-fall pattern, it was 
then possible to determine the 
amount of stone available to 
increase the heights of the 
standing kiva structures and to 
translate these increments into 
original heights.

The second method of height 
calculation followed much the 
same pattern as the first, 
except that data from stacked 
cairns and terraces made of 
excavated stones were used, 
instead of data taken from maps 
of the stone fall. The volumes 
of these cairns and terraces 
represented the greatest portion 
of the stones that originally 
fell from structures. It was 
recognized that this second 
method had limitations, the most 
important being that, for many 
reasons, it was not possible, 
over the decade of fieldwork, to 
save all of the fallen stones 
for measurements. Thus, this 
method served only as a check on 
the first method.

The calculations show that 
the roof support columns were 
not as tall as the wall, as 
expected for a flat roof. The 
difference is partially account
ed for by the average diameter 
of a proposed rectangular group
ing of beams resting on the

columns. This grouping undoubt
edly supported the inner ends of 
roof beams that radiated to the 
wall. Other structural charac
teristics are needed to account 
for the remainder of the height difference.

The original height of the 
fireplace/platform was calculat
ed to be 1 m, enough for a low 
platform that was possibly used as an altar.

The calculated wall height 
falls within the 2.4 to 3.7 m 
limits of wall heights reported 
for other great kivas.
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Formulas and calculations for calculating wall height.

Formula 1:

Formula 2: 
Formula 3: 
Calculation

Formula 4: 
Calculation

Formula 5:

Calculation

Formula 6:

Calculation

Formula 7:

Calculation

Formula 8:

Calculation

Formula 9:

Calculation

%Volume*= %Elevation Area * Sguare Root (%Plan 
Area), where

%Volume = Percent of volume occupied by stones
%Elev Area = Percent of elevation area occupied 
by stones

%Plan Area = Percent of plan view area occupied 
by stones

Volume = Length * Width * Height
Thickness * Length * Height = Volume of wall
3: 0.25 * 47.61 * 1 = 11.90 cu m of wall per 1-m

height
Wall Volume * %Stone = Volume of Stone
4: 11.90 * 0.551 = 6.56 cu m of stone per 1-m

height
Wall Fall w/in Ring = Plan Area * Average 
Thickness * %Volume of Stone
5: (175.54-77.76) * (1.91/2.50) * 0.195 = 14.57

cu m of stone in the wall fall ring
The Volume of scattered stone = Area * No. of 
stones per sp m * Av. Size * 0.50
6: 61.00 * 12 * 0.00291 * 0.50 = 1.07 cu m of

stone scatter
The outer course stone Volume = Circumference * 
Thickness * Height above its base * %Stone
7: 48.24 * 0.25 * (3.00-1.45) * 0.523 = 9.78 cu m

of outer course
The Volume of stones that fell outside of the 
kiva = .5 * outer course Volume
8: 0.5 * 9.78 = 4.89 cu m of stone fall outside the

kiva
Wall Height = Volume w/in Ring + Volume w/in 
Interior Scatter + Volume Outside Kiva

9: 14.57 + 1.07 + 4.89 = 20.53 cu m of stone
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Formulas and calculations for calculating wall height (cont.).

Formula 10: Volume * %Stone = Volume of stone
Calculation 10: 22.37 * 0.630 (%Stone) = 14.09 cu m of stone

Formula 11: Volume of stone (adjusted) = Volume of stone - 
Column/fireplace Fall + Wall Fall Outside of 
kiva

Calculation 11: 14.09 - 3.14 + 4.89 = 15.84 cu m of stone
Formula 12: The average stone Volume available for each of 

three columns = Plan Area * Thickness * %Stone, 
where Thickness = Elevation Area/Elevation Length

Calculation 12: 8.77 * (1.11/3.58) * 0.23 = 0.63 cu m of stone 
available for each of three columns

Formula 13: Column Volume = Cairn Volume * Available Stone/% of Cairn
Calculation 13: 0.48 * 0.63/0.50 = 0.60 cu m of stone for the 

southwest Column Fall
Formula 14: Total Interior Features = Sum of Volume Stone 

Each Feature
Calculation 14: 3 * 0.63 + 0.61 + 0.64 = 3.14 cu m of stone in all structures

Formula 15: Incremental height of each structure = Volume 
of stones available / Volume of stones per meter height

Calculation 15: see Table 5
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TOWERS OF THE GALLINA AREA AND GREATER SOUTHWEST
Andrea Ellis

For many years now South
western archaeologists have 
observed sequences of towers in 
various isolated locations but 
have had no satisfactory expla
nation for their original pur
pose. During ethnological 
research that we did on five 
different land and/or water 
claims, beginning in 1950 and 
continuing to the present, Dr. 
F. H. Ellis and I have been told 
by several different informants 
about the use of a signaling 
system that cumulatively extend
ed over at least 375 mi (600 
km). It connects sites from 
Bandelier Monument on the Pa- 
jarito Plateau south to Chilili 
and from the Continental Divide 
on the west to a small village 
site east of San Cristobal in 
the Galisteo Basin. Using a 
combination of ethnographic and 
archaeological data and methods, 
we have validated hypotheses—  
made in the Mesa Verde, Chaco, 
and Gallina areas (Figure 1)—  
that towers and other designated 
locations were used primarily 
for communication (Figure 2).

INTRODUCTION
We have collected this data 

over 40 years, changing methods 
as improvements became available 
or useful. Initially we were 
only permitted to take notes, 
but during the 1980s, taping 
interviews became acceptable, 
and we have since used it when
ever practical. Generally any 
topic would be discussed several 
times with the same, as well as 
different, informants to estab
lish validity. All these in
formants were trusted Pueblo

elders or officials designated 
by each Pueblo to help us locate 
facts validating their land and 
water usage. Signal locations 
definitely indicated land usage 
and thus were pursued. After 
discussions in the council 
chambers, we accompanied one or 
more elders to the various ruins 
and signaling locations to 
photograph and map them. Pho
tography only became regularly 
acceptable in the 1970s. We 
always carried two cameras and 
bracketed our shots. Tape 
recording on these field trips 
often produced poor to useless 
recordings, making our backup 
notes invaluable.

Because our work was re
quested by the tribes and in
tended for court use, we had 
unusually full cooperation. 
Visits to ruins included col
lecting sherds, which were then 
carefully analyzed for occupa
tion dates and were synchronized 
with migration patterns and land 
use. Repeatedly we returned to 
an elder to fill in missing 
points, sometimes to find he no 
longer remembered or never knew 
this particular answer. We were 
often referred to another elder 
who might be able to help. Bit 
by bit, pieces of the puzzle fit 
together, though sometimes it 
was years before a connection 
could be made between two facts, 
and then, this tenuous clue 
would have to be investigated. 
None of this laboriously de
tailed work would have been 
possible without the support and 
cooperation of each tribe.

During this ethnologic work 
Dr. Ellis and I also were in
volved in archaeological excava-
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Figure 1. Cultural areas with known signaling networks.
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Figure 2. Main signaling networks as presently known.
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tion of the ancestral homes of 
the Jemez people in northern New 
Mexico. We have excavated 
around Rattlesnake Ridge near 
Llaves and in the Canjelon 
Mountains for a portion of each 
summer over the last 15 years 
(Dodge 1989) . Here in the 
Gallina, as in the Greater Rio 
Grande Valley where we did the 
ethnographic work, we found 
signal locations with and with
out towers. Could there be a 
connection either in purpose or 
actual past (or present) use 
between these archaeological 
sites and those on which we now 
had ethnologic data? And what 
about the nearby Chaco systems?

Our investigation contin
ues. Today the purpose of the 
tower systems in the Gallina, 
Chaco, and Mesa Verde areas, and 
the greater Montezuma Valley, 
can only be reconstructed 
through archaeological evidence 
and conjecture. In the Chaco, 
flares have been used by both a 
group under Lister and Lister 
and by a Chaco Project group to 
successfully establish that the 
stations are close enough and in 
line of sight for communication. 
But this is not proof. Must we 
depend totally on conjecture and 
such tests to answer these 
questions? With ethnographic 
data to back us up, we can say 
"No!" We have tradition, plus 
present use, in the Gallisteo 
and middle Rio Grande/Rio Jemez 
basins.

TYPES OF SIGNALING
Our ethnographic investiga

tions revealed that fire and 
mirror (Blue Sky Stone) signal
ing methods were both employed 
in prehistoric and modern signal 
networks. These methods were 
originally supplemented by 
runners, which have now general
ly been supplanted by the modern 
telephone, except for tradition

al religious use.
Smoke and Fire

Our first data on the use 
of signaling was preserved in a 
sad story, which was told by 
several Pueblos, about the 
Spanish conqueror's coercion of 
one of these villages:

The men of two Pueblos 
went antelope hunting. 
While the hunters were away 
an inexperienced youth was 
desperately sent by his 
grandfather to that Pue
blo's signaling station to 
call for the hunters' 
return. Three piles of 
brush had earlier been 
prepared for emergency use, 
but the boy was only able 
to light two. The hunters 
saw the smoke and returned, 
wondering what the problem 
was. With only two columns 
of smoke they considered 
the circumstances only urgent, not dire. When 
they arrived they found the 
women weeping for their 
children [were] now in the 
hands of the Spaniards. 
When the men tried to 
attack, the Spaniards used 
the children as shields, 
saying that if the Indians 
would peacefully give up 
the children to be educated 
into Christian ways in 
Mexico, the Pueblo would 
receive their promised 
grant of 1 league of land 
extending in each direction 
from their Church. The 
children would be returned 
when they had been educat
ed. The Indians could only 
agree, and received their 
land grant, but promise or 
no, the children were never 
returned [F. Ellis 1956:35; 
Ellis and Dodge 1987].
The simple smoke signaling 

system described here could be
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used by anyone in the village. 
A fire can be kindled by anyone, 
and nowadays, as in the past, a 
fire lit in a particular place 
in the evening during hunting 
season still indicates a hunter 
is waiting for help to carry 
home his kill.

More esoteric forms of sig
naling require proper education 
and authorization to use them:

At Sile, a circle of 
stones was spread on the 
signal hill, and a tepee of 
pitchy wood like a small 
fireworks cone was lit in 
the center. When the fire 
began throwing sparks, a 
blanket was placed between 
the fire and message re
ceipt point which could be 
moved in such a manner that 
a pattern of flashes re
sulted. After the message, 
the fire was covered for a 
few minutes before repeat
ing the message several 
times. When the fire was 
put out the circle of rocks 
could be collected again 
into a carne.
I was unable to verify wheth

er smoke signaling followed this 
same pattern. Special education 
and authorization was and is 
needed for this type of fire 
signaling but was more particu
larly necessary for mirror 
signaling.

Selenite
When visiting the signal 

tower at LA 85, a site on the 
Pajorito Plateau, our guides 
found a small piece of stone 
used to signal from this tower 
and gave it to us.

This is Blue Sky Stone. 
This is what we used to 
signal to Pinshishi (SD- 
43). Someone goes over 
there every day and takes 
their lunch. Then in a day 
or so another goes over and

that first one comes back. 
From there they signal to 
Lekewtsa (SD-93, called on 
USGS map, Boundary Peak) 
and Red Sand Rock Village 
(SD—193) and down to Shina- 
ta Manyi Iwihani (at Sile). 
They can signal those 
places with a fire between 
dusk and about 10 PM. This 
is the one that we use for 
the short "right now sig
nals" during the day. The 
Forest Service put a "tin" 
up there [tin lookout tower 
on Lekewtsa] right on that 
signal place. Sometimes 
about 7 [PM] you can see 
the tin on that, reflecting 
all the way down here at 
the Pueblo. People from 
Red Clay Village watch from 
Lekewtsa. That [Red Clay 
Village] is where they came 
from, some of them, to here 
(LA 85).
Our presumption that Blue Sky 

Stone was blue had left us 
baffled by previous descriptions 
until I recognized this fragment 
as selenite, a shiny clear-to- 
white stone that can reflect the 
blue of the sky like a mirror. 
Our guides explained that sheets 
of selenite were "shaved" under 
water along the fracture grain 
to obtain the smoothest, most 
reflective surface, which was 
used much as our military now 
uses mirrors for signaling.

Judging from fragments of 
data collected at other times, 
the mirror need not be only of 
selenite. A geologist (Dr. 
Charles Graham, personal commu
nication 1988) tells me that 
clean, smooth lenses of feld
spar, such as he has found among 
the potsherds at the sites of 
Tsama and Sapawi in the Chama 
Valley of New Mexico, would work 
equally well for signaling. 
Selenite and feldspar lenses 
have been found on the surface 
of Gallina sites at the mouth of
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Yewas Canyon, near Llaves, New 
Mexico (Bill Whatley, personal 
communication 1990), and in Dr. 
Ellis' GBW-4 Butts Gallina 
excavations. Pyrite mirrors 
have been discovered in various 
Mexican sites, and one was even 
found in Site BC 50 or 51 of 
Chaco Canyon. Collections of 
selenite crystals in a basket 
were recently excavated from a 
site in a road cut in the Monte
zuma Valley, Colorado. Whether 
these were intended for this use 
or another has not been deter
mined. Any really shiny materi
al would flash in the sunlight.

For short distances during 
the daytime, manipulating light 
would be more practical than 
smoke signaling. Most signal 
locations, both in the Chaco and 
the Galisteo/Greater Rio Grande 
basin, are high and more or less 
isolated or would have been on 
top of a wooden-roofed structure 
where fires would have been 
hazardous (Tom Windes, personal 
communication 1990). But prac
ticality does not seem to be the 
whole story:

(Are these signals with 
fire or with rocks or 
what?) Well, they have 
their ways of signaling. 
They know when the signal 
[should come from] over 
there, this person [receiv
ing the message] under
stands the signal, then 
they repeat that signal 
down to the village, and 
they have to catch the sun 
in a certain point to do 
that signaling. (And are 
they doing that today?) 
Yes! And the smoke signal
ing and fire are for dif
ferent purposes. So they 
know just what signal they 
are revealing [A. Ellis 
n.d.].
Further query indicates that 

the signaling code used with 
selenite is like that used with

fire or smoke: an arrangement
of long and short flashes simi
lar to Morse Code, though, 
instead of using an alphabet, it 
uses basic concepts. Our in
formants said this former use of 
mirrors was why the Mescalero 
Apaches and their Pueblo trading 
partners were so upset when the 
military at Fort Stanton started 
using mirror signaling in the 
1800s.

Towers and Signal Locations
Until Dr. Ellis' personal 

communication was quoted in 
Sleeter's (1987) thesis, there 
had been no suggestion that 
anything but fire "line of 
sight" signaling had been used 
in the Gallina Basin and possi
bly the Chaco Canyon. Many 
signal locations have been found 
that require specific placement 
of the light for visibility. In 
the Chaco we have evidence that 
roads were an alternative route 
used by runners when visibility 
was low. Similarly, Di Peso 
(1974) comments on the use of 
trails in Casas Grandes. Until 
telephone lines were installed, 
runners between villages contin
ued as a major communication 
link in the low-lying Rio Grande 
Pueblos, where signaling between 
these villages was not practi
cal. Baker and Langenfeld 
(1990), as well as Sleeter 
(1990), have pointed out that 
many Gallina towers are within 
the ranges that we have found 
usable for selenite signaling.

Two and possibly three towers 
were located by Hibben (1948) at 
Rattlesnake Ridge, one of the 
Gallina settlements in the 
Llaves area where Dr. Ellis has 
directed excavation over the 
last 15 years (Dodge 1989). Two 
of these towers were reexcavated 
under Dr. F. Ellis' direction. 
On the next ridge to the south
east, two other towers were
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found where postulated line-of- 
sight signaling would place 
them, and these were later 
excavated. Experiments on 
daylight signaling between these 
sites was carried out by teams 
under G. Page and F. Ellis (Page 
1986a).

SELENITE AND OTHER SIGNALING 
TESTS IN THE GALLINA

In 1986 two slabs of sele
nite, which formerly had been 
used as windows in historic 
pueblo houses, were commandeered 
from Dr. Ellis for the daylight 
experiment between Rattlesnake 
Ridge and Baker (Mudsprings) 
Ridge. They were successfully 
used to signal across the mile 
between the two towers. These 
slabs, originally intended only 
to cover windows, had not been 
properly shaved for optimum 
shininess, nor were they used 
wet, as we found later they 
should have been. The selenite 
signals between the two ridges 
were easily visible, if you knew 
where to look, and the flashes 
were photographed. Smoke and 
fire signals were also checked. 
The smoke signals could be seen, 
though less easily than the 
selenite, but the fire signal 
was almost invisible. This con
formed exactly to the statement 
of our informants. Selenite and 
smoke signaling are used during 
the day, usually viewed against 
a backdrop of a hillside, and 
fire is used between dusk and 
about 10 PM. Signal stations 
are predetermined locations for 
the signal watchers to monitor 
as well as, in some cases, being 
the only place a signal from the 
other location can be seen.

Further experiments carried 
out by Gordon Page and the crew 
established that wet selenite 
signals could be adequately seen 
at a distance of at least 4.77 
mi (7.6 km), though more dimly

than with the 6-in. (15-cm) 
glass magnifying mirror used as 
a control. (Remember that, 
though these slabs of selenite 
were about 1 ft [30.5 cm] square 
and of pretty good quality, 
neither of them had been shaved 
for maximum reflectiveness, as a 
signal stone should be. We have 
not yet experimented with prop
erly shaved signal stones.) At 
4.77 mi, care was needed both in 
aligning the selenite with the 
target using two points and, 
from the other end, visually 
establishing the location from 
which the signal would emanate 
(Page 1986b). This corresponds 
to the statements that one needs 
established signal locations 
from which to send and receive the signals.

Sleeter (1990) and Baker and 
Langenfeld (1990) state that 
spacing for the towers they 
investigated in the Gallina area 
was 3.3 to 6.3 mi (5.3 to 10.1 
km); the former, certainly, and 
the latter, probably, are within 
shaved selenite signaling dis
tances. The longer distance may 
have had an as-yet-undetected 
intermediary signaling location 
or may have been used for fire 
signaling. We know fire is at 
present being used to cover a 
distance of over 45 mi (72 km) . 
According to our informants, a 
signal place may consist of no 
more than a high point, with or 
without a circle of stones, at 
which the signal may be received 
and relayed to the next point.

PURPOSES OF SIGNALING
At Rattlesnake Ridge, there 

is evidence that a portion of 
the village was attacked and 
burned (Bahti 1949; F. Ellis 
1976; Hibben 1948). Was this 
what the signaling system had 
been set up to avoid? Rattle
snake Ridge seems to contain the 
major evidence ever found of
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local warfare, indicating that 
Hibben's (1948) original postu
late of extensive warfare in the 
area was probably not the main 
purpose for towers. Could it 
have been used for maintaining 
the social system of one tribe 
that occupied many different 
villages, which were "ruled" by 
theocratic officials who lived 
in a religious center and con
trolled the "farming villages" 
through lesser officers in each 
village? This seems to have 
been the case in part of the 
Conquest and pre-Conquest period 
signaling network in the 375-mi- 
long (600-km-long) Greater Rio 
Grande basin. And it is true 
today in Laguna, Acoma, Santa 
Ana, Taos, and Zuni, where the 
telephone now serves as the 
communication line. We have 
evidence that Jemez, Zia, Santa 
Ana, Santo Domingo, Santa Clara, 
Nambe, and Acoma also had a 
multiple-farm village and one 
religious center, forming a 
United States of each Pueblo 
(Ellis and Dodge 1988). All Rio 
Grande tribes may have had a 
similar system. I have not yet 
had time to delve into the 
literature and tradition to 
check this point more closely. 
Muceus and Lawrence (1990), as 
well as Baker and Langenfeld 
(1990), have indicated a greater 
concentration of population in 
Wolf Creek Draw. Could this 
have been the, or a, religious 
center for the Gallina?

Another possible indication 
of a correlation between theo
cratic rule and the use of 
towers is the existence of a 
Cacique or his aid in each 
Gallina town, as Dr. Ellis and I 
noted in Ellis and Dodge (1990). 
If the storeroom that a Cacique 
is supposed to keep for communi
ty emergencies is not large 
enough, another piece of social 
architecture (i.e., that belong
ing to the community, not just

an individual, see Dodge [1988]) 
could be used for additional 
storage. This could explain the 
occasional use of the bases of 
towers as storage areas. A 
tower would be social architec
ture, not private architecture.

Baker and Langenfeld (1990) 
suggest, because many towers 
overlook farming fields, they 
may have been used for observa
tion during the day. The Jemez 
people speak of a valley with 
terraced fields north of their 
present village, which was 
around Okwintaleta (Whitehole, 
LA 2453 3 [Ellis and Dodge 
1987(3):III map]). There people 
signaled between their field 
houses, which overlooked the 
fields (Fliedner 1979). The 
Jemez are the descendants of the 
Gallina, according to their 
legends and the pottery se
quences through the Vallacitos 
(Ellis and Dodge 1987). Maraud
ers that were expected in the 
fields at Okwintaleta consisted 
only of herds of hungry deer and 
flocks of mischievous and hungry 
crows, but calls to ceremonial 
functions in the home village 
were not always predictably 
timed and would have been watched for.

Trade has not been mentioned 
in relation to signaling, but 
announcing traders would cer
tainly have been as important as 
announcing enemies.

In the Chaco network of road- 
connected villages, towers and 
other signaling locations have 
been found, and "line of sight" 
signaling has been tested. Some 
locations can be used as they 
are, or may possibly need a few 
trees and bushes cleared to 
provide "line of sight" communi
cation today across a considera
ble distance, whereas others 
need that small amount of eleva
tion that could be accomplished 
by a low tower. In one case the 
ruins of a tower were used as
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one end of a communication 
experiment with no success until 
the light was elevated a few 
extra feet to the level of the 
tower when it was in use. This 
demonstrates the necessity for 
precisely placing the signal 
source and recipient points, in 
order for the communication 
network to function. This was 
also true in two of the historic 
Pueblos on the Rio Grande, where 
the village end of the message 
network was on top of a two- 
story building. Unfortunately, 
one of these two receipt points 
was torn down within the last 25 
years, but its location is 
remembered.

As far as I know, no connec
tion has been established be
tween the Chaco, Gallina, and 
Greater Rio Grande basin sys
tems, but consider the follow
ing. The farthest-west signal
ing station we have mapped for 
the Jemez area is on the Conti
nental Divide, only 18 to 20 mi 
(29 to 32 km) from Pueblo Pinta
do of the Chaco Complex and only 
about 30 mi (48 km) from Cuba, 
which we consider to have been 
the southern extent of the 
Gallina Complex. Cuba is only 
15 mi (24 km) from the small 
town of Gallina in the center of 
this cultural area and another 
15 mi from Rattlesnake Ridge. 
Our maps of the Rio Grande 
network show that the farthest- 
north signaling station is in 
Bandelier National Park, only 40 
mi (64 km) from Gallina and 20 
mi (32 km) from the Pueblo of 
Jemez, which can also receive 
signals from the farthest-west 
signal station. To the north, 
on Canjilon Mountain, there is a 
"possible Gallina signal tower" 
in "line of sight" with some of 
the northern Chaco outliers.

THE MEXICAN CONNECTION
Di Peso (1974), in his exten

sive work on Casa Grandes, drew 
together discussions by Bande
lier (1892), Schwatka (1899), 
Lumholtz (1902), Blackiston 
(1906a, 1906b), Brand (1943), 
and Sayles (1936) on signal 
systems in the northern Mexican 
area. He writes that there was 
already a sophisticated signal
ing system in the Medio period 
of the late A.D. 1000s through 
late 1300s (Di Peso 1974:2:364). 
The dates that Di Peso lists 
have been modified by later 
research that indicates a later 
date for these sites. He speaks 
of signal towers (atalavasl , 
which are distinguishable from, 
but often located on or next to 
cerro de trincheras structures 
(hillside fortresses). Investi
gators who frequently confuse 
these two formations in Mexico 
may have sparked the often-made 
observation that Southwestern 
towers were for defense. These 
towers both in Mexico and the 
Southwest never could have held 
many people, and if they were 
used thus, it would have been 
exceedingly easy for an enemy to 
succesfully lay seige.

Di Peso states, in experi
menting with part of the Casas 
Grandes signal complex, that he 
found "burning of a single yucca 
plant at the tower summit could 
be seen with the naked eye on a 
clear night, not only from the 
above mentioned window in the 
city [House of the Skulls in 
Paquime, 8.1 km (5 mi away], but 
also at two other atalaya 
[signal] stations north of the 
cerro" (Di Peso 1974:2:364). 
During this experiment which was 
conducted on March 21, 1959, the 
light "was observed at least as 
far away as the Capulin Ranch, 
26 miles to the north" (Di Peso 
1974:5:867). Five miles is 
within the probable range for 
selenite signaling. Even today, 
in Jemez and in some of the 
other pueblos, adolescent boys

65



are required to train for racing 
over distances in order to carry 
messages.He notes "history records 
that the Chichimecan warriors 
preferred to move upon their 
enemy in the face of a 
storm,...medicine men used 
'magic...to raise fogs on hills 
in order not to be seen by their 
enemies.'" (Di Peso 1974:2:673). 
Basso (1971:153, 260, 311, note 
79) corroberated that "Apaches 
used medicine men on raiding or 
war parties to create dust 
storms so their enemies couldn't 
see them....This warfare pattern 
may," (pp.153, 260, 311) in 
part, be derived from the use of 
various types of signaling in 
the Apache and Casas Grandes 
complex (Di Peso 1974:2:673, 
footnote 26). Di Peso suggests 
that when fire signals were thus 
obscured by fog or storm, the 
military resorted to runners 
dashing along the network of 
connecting pathways to convey 
messages. He mentions that 
signaling was used in Mexico 
only for military purposes, but 
indications in Chaco Canyon and 
the Galisteo Basin area that 
signaling may not have been 
primarily for military, but 
socioreligious, as well as 
possibly economic, purposes.

The dates for the Chaco 
occupation are A.D. 900 to 1150

or 1200 (Hawley 1934; Hayes, 
Brugge, and Judge 1981; Windes 
and McKenna 1983 ); for the 
Gallina are A.D. 1050 through 
1300 (Cordell 1984; Ellis 1976, 
1988; Hibben 1948); and for the 
Galisteo occupation are post 
A.D. 1250 (Stuart 1990; Stuart 
and Gauthier 1981). If they are 
correct, we find an already 
sophisticated system during the 
Casas Grandes Medio period, A.D. 
1060 to 1344, which falls during 
the mid-Chaco occupation and 
overlaps the Gallina and the 
Galisteo (Figure 3). But with 
the dates as corrected by Le 
Blanc's (1980) work, the Casas 
Grandes is established about the 
time that the Chaco is aban
doned, and it possibly derived 
its signaling data from Chaco, 
not the other way around.

Mexican or Southestern trad
ers may have introduced the idea 
of signaling to Casas Grandes 
and from there to the Galisteo 
areas, or it may have moved 
directly from the Chaco and Mesa 
Verde areas into the Gallina and 
Galisteo areas. We have proof 
of Mexican/Southwestern trade. 
Macaws were brought into the 
Southwest by traders from Mexi
co, for their skeletons have 
been found in both Pueblo Bonito 
of the Chaco (Judd 1954:263-266) 
and prehistoric Pojuaque Pueblo 
(Ellis 1947) of northern New

Chaco 900---------1150-1200
Gallina 1050---------------1300
Jemez/Vallacito 1300------
Galisteo 1250-------
Pajarito Plateau 1100-----------------1400
Di Peso's Casas Grandes 1060----------------1344
Le Blanc's Casas Grandes 1130------- 1300

present
-1600

Figure 3. Date ranges for some cultures that used signaling.
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Mexico. We also know that 
turquoise from southwestern 
mines, including those of Cer- 
rillos in the Galisteo Basin, 
has been found in Casas Grandes 
and other ruins as far south as 
Mexico City. There is no ques
tion that ideas (such as signal
ing and certain religious 
traits) certainly moved between 
these areas.

Hayes and Windes (1975) also 
suggest "a similar interconnec
tion between kiva-associated 
towers on Mesa Verde" (pp. 155- 
156), from which Salmon ruins at 
Aztec and even Huerfano Mesa 
north of Chaco are visible. 
This probably would also tie in 
the proliferation of towers 
throughout the greater Montezuma 
Valley, including those in the 
Yellow Jacket and Crow Canyon 
area (Lange and Lange 1988) . 
Another communication link? 
Migration and the distribution 
of pottery types indicate that 
it is a strong possibility. It 
is unlikely that each culture 
developed the idea independent
ly- If the Chaco was abandoned 
between A.D. 1100 and 1200; if

the Gallina occupied their area 
from around A.D. 1150 to 1300, 
when they moved into the Valle- 
cito/Jemez area; and if the 
peoples in the Bandelier/Pajari- 
to Plateau area span A.D. 1100 
to 1400, it is possible that 
these independent networks were 
at one time connected, at least 
briefly.

Pottery sequences indicate 
considerable influence, if not 
migration of Chaco and Mesa 
Verde peoples, onto the Pajarito 
Plateau (Stuart 1990) and the 
mesas north of Jemez (Whatley 
1990), as well as migration of 
Gallina peoples into the Valle- 
cito/Jemez area of the Greater 
Rio Grande basin (Ellis and 
Dodge 1987). There are also 
strong indications that the 
Keresans may be, in part, Cha- 
coan/Mesa Verde/Montezuma Valley 
descendants. Thus, with cultur
al movement and diffusion, such 
an important piece of knowledge 
as signaling is no less likely 
to have been shared than reli
gion, parrots, and turquoise.

Albuquerque
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A GALLINA KIVA?
Florence H. Ellis

The Gallina people, one of 
the least studied of New Mexico, 
were remarkably conservative in 
their architecture. For most 
but not all of their houses, the 
floor plans still can be super
imposed over each other with 
surprising exactitude. Most of 
the houses were set upon ridges, 
a precaution presumably to 
increase drainage. The firebox 
was sunken into approximately 
the center of the floor, with a 
deflector to the south that was 
flanked a few inches to the east 
and west by a pair of bins 
extending to the walls. These 
were made of slim sticks, a 
little stone, and some adobe 
mud. Each bin had three holes 
not far above its base to im
prove ventilation for the corn 
or whatever was stored inside; 
the bins were usually kept 
filled, as a precaution against 
rodents. Some of the dwellings 
were encircled on the interior 
with a bench, which was often 
hollow for storing pottery 
vessels.

Light and residents entered 
through the smoke hole above the 
firepit. The ladder extended at 
an angle, apparently then as now 
in the kivas, from behind 
(south) of the deflector through 
the smoke hole above the fire. 
These houses generally were 
aboveground, and we know from 
the remains of collapsed roofs 
that storage bins for foodstuffs 
and extra household equipment 
were kept here in what probably 
was a major living area. Roof
top bins, built-in bins, and 
hollow benches were often sup
plemented by cists and storage 
pits in the floor, as well as

additional storage rooms added 
to the exterior or sometimes 
even the interior of these 
houses.

A village consisted of a 
scattering of houses, usually 
along the upper part of a low 
ridge. The majority of houses 
consisted of a single, approxi
mately square room; to some of 
these an extra storage room had 
been added during the hungry 
years. Apparently each village 
also contained one or more 
towers or locations from which 
line-of-sight signals could be 
sent to neighboring villages.

One of the houses we excavat
ed in the Butts Village was 
built on a natural mound and 
contained a circular storage pit 
some 10 ft (3 m) deep that was 
dug so that its diameter spread 
toward the bottom. The shaft to 
the pit could accommodate a 
narrow, native-made ladder, but 
lacking the ladder, our local 
crew chief fell through the 
softened entrance into the pit. 
Running southeastward from that 
basement storage room was a low, 
rounded tunnel only large enough 
for one person at a time to slip 
along. And at the far end? A 
room, roofless, of course, after 
centuries, with walls that stood 
at uneven heights as the result 
of long erosion. This room, 
though generally similar to 
rooms at other Gallina houses, 
held other surprises besides its 
tunnel entrance. It had two 
Anasazi-style sipapus. The one 
nearer the fire pit had a thin, 
circular slab of shale secured 
over it with gold-colored mica
ceous limonite. The depression 
beneath the shale was no more

71



than a tiny but definite invert
ed cone in the soft sand beneath 
the lid. The second sipapu, 
about a yard (1 m) north of the 
first, was more like a small, 
unfired clay jar extending below 
the plastered floor (Hayden 
1978). These were not the only 
sipapus discovered in the Galli- 
na.The fire pits in the Gallina 
houses we excavated in the Butts 
and Rattlesnake areas, the 
bottom of the hearth on which 
the cooking pot was set was only 
about 4 in. (10 cm) below floor 
level. This pit had been lined 
in most cases with slabs of 
sandstone or shale. The slabs 
touched at their edges or even 
overlapped a bit and were found 
to extend downward as much as 4 
ft (1.2 m) below the cooking 
floor to another neat pavement. 
Apparently previous excavators 
had not investigated under the 
visible fire pit to find the 
terminus of these long, slim 
lining stones. Digging below 
the use floor in all houses that 
were not built on bedrock, we 
found a lower fire pit floor. 
Sifting through the white ash in 
this lower fire pit, one might 
find an arrowhead or a tubular 
clay pipe, but at the bottom, 
nestled in the northeastern 
corner of over 50% of these 
hearths, was a small, carefully 
plastered, vase-shaped sipapu. 
It never contained anything but 
the white ash filling the pit 
above it. It was so poorly 
fired, probably by only a sin
gle, initial fire, that we were 
never able to remove one whole. 
These sipapus certainly were 
ceremonial in nature, but did 
they indicate that these houses 
were used ceremonially, maybe in 
the nature of religious society 
houses, or simply that the house 
had been blessed before occupa
tion? We do not know.

The fire pit and the rest of

the subterranean room at the 
Butts Village, other than the 
tunnel entrance and the sipapus, 
resembled those of regular 
Gallina houses. The remains of 
wall murals, though rare, were 
not unique. Was this room a 
kiva? It was the only room we 
found in our 17 seasons of 
excavation in the Gallina that 
had sipapus in the floor rather 
than in the fire pit, and we 
find no reference in the litera
ture to any such find. The 
yellow earth, which circled and 
covered the lidded sipapu, is 
the color that Earth Mother used 
to designate the original ob
jects that she gave to her 
favored children, according to 
Jemez legend. The mountain just 
beyond Cuba and not far from our 
sites is known by these Jemez 
descendants of the Gallina as 
Yellow Mountain (Ellis and Ellis 
n.d.).

One extra piece of data, 
which at present we do not know 
how to interpret, was a flexed, 
above-floor burial of a man, 
without grave offerings, located 
south of the deflector of this 
subterranean room. He could 
have been the owner of the house 
above, who was likely to have 
been the head of one of the 
early religious societies and 
the proprietor of the so-called 
kiva into which we slipped. 
Yes, we seem to have slid or 
simply dug our way into the only 
Gallina kiva found to date 
(Hayden 1978).

Kivas are the only rooms 
known to have sipapus in their 
floors. Only two examples of 
rooms with double sipapus have 
previously been reported for New 
Mexico, one in a kiva of the 
Santa Fe area that was excavated 
by Stubbs and Stallings (1953), 
and another in the Riana Ruin of 
the Chama Valley. This latter 
kiva, like the Gallina one, was 
entered through a vertical
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tunnel from an adjoining, 
ground-level room opening onto 
the kiva bench, as in Pueblo II 
kivas in the Mesa Verde country 
(Hibben 1937). This Chama 
Valley kiva was of the same 
period and overall outline as 
the Gallina kiva, but did not 
belong to the Gallina culture.

Was this subterranean room a 
kiva? Though there is no hard 
and fast definition of what 
qualifies and what does not 
qualify as a kiva, we have 
little doubt that this room, so 
similar to identified kivas in 
not-far-distant cultures and 
containing the only floor sipa- 
pus discovered in Gallina ruins, 
is a kiva. I am sure there is a 
good deal of variation within a 
kiva pattern, and more compari
son needs to be done with other 
kivas in cultures along the 
Arizona/New Mexico border, but 
that I leave to younger investi
gators.

We have not found any other 
rooms connected to houses by 
tunnels. This architectural 
feature in some modern villages 
and in several prehistoric ones has been restricted to secret

entrances to kivas. The public 
probably entered this kiva, as 
all others that were found, 
through the standard, smoke-hole 
entrance, and only the "figures 
appearing as if by magic” en
tered from the tunnel entrance. 
The presence of religious para
phernalia in the storage pit at 
the end of the tunnel, where it 
connected with the house, also 
indicates religious use of the 
tunnel and the connected room.

We feel that probably the 
major religious figure of this 
village lived, and apparently 
died, in this combination of 
house and kiva. Yes, the sipapu 
in the bottom of many of the 
fire pits probably indicated 
religious use of the houses but 
probably for blessings from the 
residents; these cannot be used 
to identify religious society 
houses.

Albuquerque
NOTE: Excerpt from paper writ
ten for the 55th Annual Meeting 
of the Society for American 
Archaeology, 1990, Las Vegas, 
Nevada.
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HEATON CANYON COMMUNITIES
Elizabeth Kelley and Sheila Brewer

Over the past ten years, an 
extensive survey of Heaton 
Canyon, north of Gallup, has 
been carried out. It was start
ed to meet one of the goals of 
the research design of the 
Archaeological Society of New 
Mexico (ASNM) Field 
School--namely, to identify 
sites in the vicinity of the 
Vidal Great Kiva (LA 16254), 
which was being excavated by the 
field school. The project has 
been completed, and the final 
report is being prepared. This 
paper is a portion of that 
report and covers the temporal 
and typological distribution of 
ceramics on the sites in the 
vicinity.

Numerous sporadic surveys 
have been conducted in the area 
as needed for pipeline and 
powerline construction and as a 
project of the Gallup Archaeo
logical Society. This survey 
was started in 1980 in order to 
locate sites in the vicinity of 
the Vidal Great Kiva (LA 16254) 
and to consolidate all available 
information regarding sites that 
had been destroyed by the con
struction of the Gallup Landfill 
in the same locality. The 
initial portion of the survey, 
which yielded 35 sites, includ
ing sites destroyed by the 
Landfill, was completed to meet 
Elizabeth Kelley's ASNM certifi
cation requirements, and the 
results were submitted to the 
Laboratory of Anthropology in 
1982.

As time went on, it was 
decided to continue surveying 
the canyon. It was easy to 
persuade Sheila Brewer to par
ticipate in this project, which

she has done since 1985. Since 
then, she has participated in 
all of the surveys, and all 
field decisions regarding the 
sites were collaborated with 
her. At present, the writing of 
the report on the survey is in 
progress, and this paper repre
sents the portion regarding the 
temporal and typological distri
bution of ceramics on the sites.

HISTORICAL OVERVIEW
Historically, the canyon has 

been used extensively for over 
100 years. A military trail 
from Fort Wingate to Fort Defi
ance went through the canyon 
(Gannett 1892). With the advent 
of the railroad in 1882, the 
town of Heaton was established 
to mine the coal needed by the 
train. In order to ship the 
coal to the railhead, roads and 
train tracks were built in the 
canyon. Thus, the canyon floor 
has undergone much mechanical 
disturbance over the years.

Navajo were present in the 
canyon at the time Fort Wingate 
was established in its present 
location. Better control of the 
Navajo was the reason for relo
cating the fort from San Rafael 
to this area. Hogan and sweat- 
house remains and Navajo rock 
art are present. According to 
local oral history (Noe, person
al communication 1989), once 
Heaton town was established, the 
Navajo were advised to stay out 
of the canyon at the risk of 
death.

Further attacks to the integ
rity of sites in the canyon have 
been made by pipeline and power
line construction. For these
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projects, sites were identified, 
and some were excavated, as 
necessary (Olson and Wasley 
1956) .Environmental, geological, 
and climatological data for 
Heaton Canyon have been previ
ously documented and reported 
(Brethauer 1980; Englebrecht and 
Henderson 1990; Kelley 1984).

The research design for this 
project was the first long-range 
goal of the ASNM Field School 
that was developed by the direc
tor and the crew chief staff of 
the school in 1980. Namely, the 
goal was to establish relation
ships of the Great Kiva site 
with the structures (sites) in 
the surrounding area. This 
design served guite well for 
surveying the canyon, but as 
time went on, the data being 
obtained suggested many more 
questions regarding the settle
ment patterns of the early 
occupants of Heaton Canyon. An 
amendment to the design included 
this question: What was the 
distribution pattern, size, and 
predominant pottery style of 
those sites that were contempo
rary with the Vidal Great Kiva. 
This additional research subject 
fit into our expanding knowledge 
of pottery types and our im
proved observational skills.

METHODOLOGY
As this was a learning pro

gram of ten years duration, 
necessarily the methodology was 
altered as our own abilities 
increased. Throughout the 
survey, the format devised by 
the Laboratory of Anthropology 
(LA) for reporting surveys was 
used and was considered to be 
adequate to produce the neces
sary site and ceramic data.

Depending upon the vegetal 
cover, transects spaced about 10 
m were walked, either alone, 
with Sheila Brewer, and/or with

any other person who indicated 
an interest in learning survey 
methods. The valley and lower 
slopes of the bordering ridges 
were covered thoroughly, includ
ing side canyons that open into 
the main canyon. In the lower
1.7 km of the canyon, the west
ern upper slopes were explored 
as well. Full coverage of the 
lower reaches extended to Heaton 
village. From there north, only 
the major drainages were ex
plored. In some instances, 
sites outside the planned study 
area were found, when we at
tempted to find an easy way to 
cross deep arroyos in the area. 
Because of the size of some of 
these sites and the density of 
the sherd scatters, these could 
not be ignored and are included 
in this report.

The usual procedure was to 
cover an area thoroughly on one 
or more days, noting the loca
tions of sites and then to 
return on another day with the 
necessary equipment to document 
the site. Documentation proce
dures included marking the 
perimeter of each site; measur
ing the site and probable room 
block area, if indicated; col
lecting pottery and lithic 
material for analysis; complet
ing the LA forms; making sketch
es; and taking photographs. 
Ground stone material was noted 
and left in place. The method 
for collecting artifacts depend
ed on what the site revealed. 
Sherd samples from sites with 
apparent or suspected multiple 
components were collected sepa
rately.

In the first group of sites, 
GAS 505 through GAS 535, sherds 
were collected and submitted to 
the Laboratory of Anthropology 
with the LA forms. When it was 
decided to continue with the 
study, upon the recommendation 
of an advisor, collections were 
no longer made, and sherds were
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analyzed in the field.
On sites with scanty sherd 

scatters, 100% collections were 
attempted. The sites with more 
dense scatters, sherds were 
collected by the "grab” method. 
After the perimeter of the site 
was outlined with pin flags, 
more dense areas of the sherd 
scatter were located, usually in 
eroded areas. These were col
lected as much as possible, 
leaving behind very small and 
otherwise undiagnostic pieces. 
All field collections were 
photographed, so that persons 
with some interest in the area 
might know how we analyzed the 
sherds.

Many suggestions for artifact 
collections were made, and each 
was tested against our method. 
Those methods that were found to 
be an improvement were incorpo
rated into our work. Other 
methods proved impractical 
because they either did not 
produce enough sherds for a good 
sample, or sherds were obtained 
that were too small or were 
otherwise undiagnostic.

Obtaining an unbiased collec
tion during surveys will always 
be a problem. Windes (1977) 
discusses the built-in biases 
caused by scanty scatters, wind 
and sand-blasted sherds, and 
destruction of sherds by grazing 
animals and previous collectors, 
whether vocational or avocation- 
al. He notes also that the site 
size cannot always be expected 
to indicate an expected amount 
of sherds and that excavation 
cannot always be expected to 
verify the accuracy of a surface 
assessment, citing an example of 
a site with a surface collection 
of 3,368 sherds that yielded 
only 31 sherds from excavation!

The final, determining factor 
in sherd analysis reliability, 
and probably the most important, 
probably rests in the following, 
as Windes (1977) quotes from

Peckham and Wilson (n.d.):
The nature and reliability 
of the groups is largely 
dependent on having ade
quate collections of sur
face materials and on both 
the definitions and reli
ability of the identifica
tion of pottery types 
involved, plus an under
standing of the inter
relationships between the 
types [Windes 1977:281].

DESCRIPTION
In the survey covering nearly 

6 linear km, 137 sites were 
identified, 110 of which are 
prehistoric with occupation 
ranging from Basketmaker III 
until early to middle Pueblo 
III. Of these, 17 have been 
destroyed, most of them com
pletely. Thirteen have been 
destroyed by the Gallup Land
fill, two by pipeline construc
tion, and two by bulldozers 
removing improperly disposed-of 
modern building materials.

Fifteen of the destroyed 
sites are within 375-400 m of 
the Vidal Great Kiva. Prior to 
the bulldozer destruction of 
these sites, salvage excavation 
was permitted and carried out by 
members of the Gallup Archaeo
logical Association under the 
direction of Ralph Thode. 
Temporal and room size determi
nations were made during the 
excavation of the sites in the 
landfill. Photos also were 
taken, and findings of these 
sites were reported (Kelley 
1984 ). One site (GAS 505) 
produced wood suitable for tree
ring dating and dated to A .D . 
1242p-1270r.

Room blocks range from 1-28 
rooms. A histogram (Figure 1) 
was prepared to determine the 
spread and grouping of the 
number of rooms in the room 
blocks. This information was
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used in plotting the sites on 
the maps (Figures 2 and 3) by 
predominant ceramic type. These 
room groupings were made to 
reflect seasonal, intermittent, 
and long-term usage, based on 
the assumption that sites with 
more rooms reflect more inten
sive or longer usage.

Field analysis of ceramic 
material during the survey 
revealed Red Mesa Black-on- 
white, Gallup Black-on-white, 
and Puerco Black-on-white to be 
the prevalent types. This 
finding was substantiated by a 
second collection made for 
laboratory examination from a 
number of the larger sites. On 
those sites with apparent or 
suspected multiple-component 
units, separate collections were 
made in each area, and those 
findings were listed under the 
appropriate ceramic types.

Ceramics classified as Puerco 
included those with heavy design 
elements, primarily broad bands, 
solid triangles, checkerboards, 
and narrower parallel lines 
separating design elements. The 
distribution of sites with 
Puerco-type ceramics is shown in 
Figure 3.

Ceramics classified as Gallup 
included those with hatchures, 
primarily oblique and cross- 
hatchure, and at least some 
portion of a framing line. 
Those elements in combination 
with solid elements were includ
ed with the Gallup Black-on- 
white in the field analysis. 
The distribution of sites with 
Gallup type ceramics is shown in 
Figure 4.

Utility wares were separated 
into plain-surface ware, unin
dented coils, and indented 
coils. On the analysis sheets, 
these have been correlated with 
the painted wares, but the 
results are not included in this 
report.

Nonlocal types were mostly

red wares, primarily Puerco and 
Wingate Black-on-red. Carbon 
paint wares were Chaco McElmo, 
McElmo, and other unidentified 
carbons. Chaco Black-on-white 
sherds were present on a few of 
the sites. Laboratory analysis 
showed some to have trachyte 
tempers, primarily in the utili
ty ware sherds (Tables 1 and 2). 
The same low density of nonlocal 
pottery was noted at the McKin
ley Mine area northwest of 
Heaton Canyon (Acklen 1982) and 
in the Gamerco area west of 
Heaton (Lang 1983).

In the course of the survey, 
it was noted that the larger and 
more strategically located sites 
were predominantly Puerco pot
tery sites. To study this 
premise the sites were coded to 
site size and pottery type and 
plotted on separate maps (Figure 
2 and 3).

CONCLUSIONS
The largest sites nearest the 

Vidal Great Kiva reveal high 
Puerco influence on the surface 
assemblages. Because excavation 
and therefore ceramic analysis 
of the Vidal Site has not been 
completed, it is not possible to 
compare individual site analyses 
with those of the Vidal Site. 
However, based on the report by 
Anyan, Collins, and Bennett 
(1983) that extends Puerco-type 
pottery dates to at least the 
A.D. 1220s and possibly as late
as A.D. 1275, those sites with 
predominant Puerco pottery could 
certainly have been occupied 
during the time of the Great 
Kiva (Sundt, personal communica
tion 1990). Tree-ring dates 
show groupings of cutting dates 
in the A.D. 1130s. Based on 
this, we will assume that the 
Vidal Great Kiva is of Puerco 
influence, until analysis proves 
otherwise.

The people of Heaton Canyon
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did not yield to the influence 
of the Southern-derived carbon- 
paint tradition that took over 
the areas to the west, north, 
and east (Peckham, personal 
communication 1990) and seeming
ly also resisted the influences 
of those groups and traditions 
in the more immediate area.

The large Puerco sites are in 
the lower or southern end of the 
canyon. The few large sites 
with higher Gallup counts are 
located in the northern end of 
the survey area. The final 
survey report will explore these 
finding in greater detail.
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A SECOND LOOK AT LA 2, THE AGUA FRIA SCHOOLHOUSE SITE: 
RECOGNITION OF A COALITION PHASE OCCUPATION

Richard W. Lang and Cherie L. Scheick
Excavation of a portion of 

Site LA 2, the Agua Fria School- 
house site, was completed re
cently by Southwest Archaeologi
cal Consultants, Inc. (Lang and 
Scheick 1989). The site is 
located 9.7 km (6 mi) south of 
Santa Fe in the Village of Agua 
Fria on a south terrace of the 
Santa Fe River. The portion of 
the site investigated corre
sponds to a community water 
system plant measuring roughly 
30 by 15 m, which represents 
less than one-tenth of a percent 
of the estimated site area.

While this site was noted in 
the archaeological literature as 
early as the second decade of 
this century (Kidder 1915:447- 
50), very little information was 
available for it. Site LA 2 was 
large, had yielded pottery and 
tree-ring dates indicative of a 
Classic period (i.e., Pueblo IV) 
occupation (Kidder 1915; Smiley, 
Stubbs, and Bannister 1953:14), 
and was formed at least partial
ly of coursed adobe room blocks 
(Wilson 1965). Beyond this, 
virtually nothing of signifi
cance was known. There was no 
site plan, and even the location 
of LA 2 was in dispute. The 
excavations required in connec
tion with the new water system, 
therefore, offered significant 
opportunity to expand the cul
tural historical record for this 
important Tano province settle
ment, to map what remains of it, 
and to provide an updated evalu
ation of its place in local and 
regional prehistory.

SITE DESCRIPTION

know that the Agua Fria School- 
house site is a large adobe 
pueblo constructed circa A.D. 
1275 and abandoned circa A.D. 
1425. No room estimates exist, 
but artifact distribution and 
architectural remnants suggest a 
site much larger than Pindi 
Pueblo (LA 1) , located to the 
northeast across the Santa Fe 
River. Several hundred rooms 
distributed among a number of 
room blocks are indicated for 
Pindi (Stubbs and Stallings 
1953) .

Reconnaissance surveys of the 
general area in October 1988 and 
in June 1989 indicate LA 2 site 
boundaries extend south for 195 
m from the edge of the second 
terrace on the south side of the 
river. The southern boundary is 
marked by a series of rubble 
mounds beginning on Mr. and Mrs. 
Daniel Narvaiz's property adja
cent to the booster station and 
ending 211 m to the east, 
behind San Isidro Church. The 
east boundary runs through the 
rectory, and the west extends up 
to, and possibly encompasses, 
lands owned by the Narvaiz 
family. These boundaries repre
sent the site as it exists 
presently and cover an area 
roughly 200 by 211 m (11 acres); 
portions of the site may be 
obscured by residential con
struction to the east, west, and 
north. Figure 1 illustrates the 
site as it currently exists.

Site Environment
Site elevation is 2,017 m 

(6,620 ft) above sea level. 
Surface deposits of the river 
bed to the north are character-From the 1988 work, we now
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ized by sand, gravel, cobbles, 
and boulders, among which usable 
guartzite, granite, and gneiss 
are abundant. Deposits on the 
intermediate first terrace, 
which was the location of the 
spring that gave Agua Fria its 
name, are formed largely of 
slump from the second terrace 
bank and arroyo outwash. Soil 
deposits of the second terrace 
consist of sandy loam and silt, 
underlain by stream-laid gravel 
deposits. Eroded faces of the 
second terrace indicate soil 
deposition to a depth of about 1
m. Terrace deposits are well- 
drained, moderately permeable, 
mixed alluvial materials and 
have a surface layer of brown 
loam or clay-loam (Kelley 1980).

Judging from similar loca
tions less affected by construc
tion and other ground disturb
ances, terrace soils supported 
rabbitbrush, saltbush, currant, 
big sagebrush, lambsquarter, 
mullein, globemallow, purslane, 
and blue grama grass (Kelley 
1980). Presently, terrace 
vegetation reflects ranching, 
farming, and residential use and 
includes a wide range of grass
es, flowering annuals, snake
weed, little chamisa, and cacti, 
as well as nonnative intrusives. 
A riparian plant association 
characterizes the river, which 
has been known to include wil
low, squawbush, and various 
herbaceous plants (lettuce, 
clover, curly dock, marstail, 
horsetail, cattail, evening 
primrose, muhly, and mint). The 
lava-covered Caja del Rio Pla
teau forms the west edge of the 
larger Santa Fe River Valley, 
and numerous edible plants grow 
in greater numbers along the 
escarpment, including Rocky 
Mountain beeweed, currants, 
sweet clover, chenopods, and 
various amaranth species. The 
plateau supports stands of 
pinyon and juniper, as do most

of the alluvial plain to the 
south and east of the river 
valley and the high ridges that 
dominate the terrain north of 
the river.

Site Background
Site LA 2 was recorded by H. 

P. Mera of the Laboratory of 
Anthropology, Santa Fe, circa 
1915-1930, under A. V. Kidder's 
name, but the site was known as 
early as 1911, when Kidder 
trenched the walls visible on 
the ground surface (Kidder 
1915:447-450). Ceramic work by 
Kidder, Mera, Stanley Stubbs, 
and Kenneth Honea led to the 
site being assigned to the early 
phase of the Classic period, 
A.D. 1350 to 1610. Sometime 
between 1932 and 1937, W. S. 
Stallings and S. Stubbs recov
ered tree-ring samples from 
tests done in the ruins, provid
ing site dates of A.D. 1327 to 
1361. In 1965, Jack Wilson from 
the Museum of New Mexico, Labo
ratory of Anthropology, removed 
two burials from a well excava
tion. The well was dug outside 
the then Romero Grocery Store, 
and although the store has since 
been remodeled into a residence, 
local informants identified the 
building across the street from 
the booster station as the 
store. Wilson's field notes 
indicate that the burials were 
encountered within rooms and 
that the adobe walls exposed 
during excavation were plastered 
and appeared to be fire- 
blackened. Walls were reached 
at a depth of 0.9 to 1.06 m (3 
to 3.5 ft) below the ground sur
face, and ash-covered hard floor 
surfaces were encountered 0.75 
to 0.9 m below the tops of the 
walls. Wilson believed the 
adjacent garage was built over 
adobe rooms, and recent local 
informants indicated that when 
the Romero store house complex
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was built, numerous adobe walls 
were uncovered.

Additional insights into the 
history of Site LA 2 were gained 
from local residents during an 
initial testing project at the 
site by personnel from South
west. Through the years, the 
site has been plowed up, built 
on, and dug into by area resi
dents. Large areas have been 
bulldozed or leveled. Early in 
the development of the Hispanic 
village of Agua Fria, much of 
the surrounding countryside was 
agricultural fields, and it is 
likely that portions of the site 
were under cultivation. Mr. 
Narvaiz, whose property is 
adjacent to the church lands on 
the west, remembers fields in 
the area in the early 1930s or 
1940s. During that same period, 
his wife's family home stood 
immediately west of the booster 
station, and a second residence, 
owned last by a Mr. Meir, was 
located within the fenced ease
ment, both built atop earlier 
pueblo architecture.

East of the fenced easement, 
and also within the site area, 
stood the Agua Fria schoolhouse, 
the site's namesake. Sometime 
in the 1940s or 1950s, all three 
buildings were razed. Mr. 
Narvaiz remembers charcoal, 
sherds, and ground stone being 
scattered about the properties 
after the destruction of the 
buildings, with artifacts con
tinuously turning up in the 
resulting vacant fields. Arti
facts also occur consistently to 
the west, up to Mr. Narvaiz's 
present property, and there is a 
possibility that his home was 
built on top of a room block. 
Until recently, Mr. Narvaiz used 
the house mound located on the 
southern portion of his property 
as a source for building materi
al and for dirt to use in adobe 
construction. He described 
dark, charcoal-laden soil as

being removed, as well as 
charred corn cobs and large 
numbers of ground stone arti
facts and projectile points. 
Other informants commented that, 
when the senior citizens' center 
was built immediately southeast 
of the water system easement, 
burials and adobe walls were 
found, and that when Agua Fria 
Street was paved artifacts were observed.

SITE RESEARCH
One of the most fundamental 

goals of the Site LA 2 study, 
outside of pure documentation, 
was to define the site's occupa
tional sequence and history, a 
topic about which little was 
known until the winter of 1988- 
89, when artifactual and other 
analyses were undertaken. This 
internal sequence provided the 
basic framework within which 
other topics could be explored. 
One such topic was the charac
terization of each occupational 
horizon at Site LA 2, including 
architecture and artifacts, 
subsistence, demography, mortu
ary behavior, and stratigraphic 
events. A second topic was the 
comparison of Site LA 2 with 
other contemporaneous communi
ties, with special emphasis on 
those of the Tano cultural 
province to which Site LA 2 
belonged.

Other questions involved 
population movement and aggrega
tion, and ties and relation
ships, such as trade, that 
existed between the occupants of 
Site LA 2 and other communities 
within and beyond the region. 
Could Site LA 2 illuminate some 
aspects of the repetitive found
ing, abandonment, and reoccupa
tion of sites of the same time 
frame? Could the data offer 
insights into the trends toward 
major population aggregation 
that are characteristic of the
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Tano province during the Coali
tion and Classic periods? 
Further, might information from 
the site contribute to our 
understanding of factors leading 
to the depopulation of the upper 
Santa Fe River Valley, as a 
condition of great importance in 
the Spanish relocation of their 
capital in 1610?

Although Site LA 2 has been 
recognized as an early Glaze 
pottery site since at least the 
time of Kidder's (1915:453-454) 
dissertation work and as a 
Classic period settlement under 
the Wendorf-Reed period/phase 
classification of Rio Grande 
culture history (Wendorf 1954; 
Wendorf and Reed 1955:149-150), 
little information from that 
period of occupation at Site LA 
2 was obtained during the 1988 
excavations. Only one minor 
trash accumulation from that 
period, Feature 1, was found in 
relatively pristine condition. 
Otherwise, Classic-period arti
facts, while abundant, occurred 
as intrusives in earlier depos
its of Coalition age or were 
mixed extensively with historic 
debris in heavily disturbed or 
redeposited strata. As to 
architectural features, none 
could be reliably associated 
with the Classic component. 
Where good architectural remains 
and extensive, relatively undis
turbed refuse was encountered, 
it was found ultimately to be 
either historic or from the 
wholly unexpected Coalition- 
period community of the thir
teenth and fourteenth centuries.

Within the booster station 
construction area, the only 
Classic deposits with integrity 
were found ultimately to be 
those located south of the water 
tank in Area 1 and were tested 
during Phase 1. Since no imme
diate, additional construction 
disturbance was planned for that 
area, a decision was made be

tween the Agua Fria Community 
Water System Association and the 
State Historic Preservation 
Bureau to focus Phase 2 excava
tions on the area north of the 
tank. In that locale, well- 
preserved strata and architec
tural remains date exclusively 
to the Coalition and Historic periods.

Thirteen tests were excavated 
in seven separate areas of the 
portion of Site LA 2 to be 
impacted by the water system 
easement (Figure 2). Testing 
identified structural features, 
including prehistoric wall 
segments, floors, firepits, and 
pits; historic Spanish Colonial 
period wall segments; nineteenth 
and twentieth-century wall 
segments and floors/surfaces; 
and undisturbed stratigraphic 
layers. In October and Novem
ber, excavations continued in 
five of the seven areas (Areas 
3, 4, 6, 7, and 10), further 
defining site features and 
relationships among features and 
among site components. In all, 
portions of two nineteenth- and 
twentieth-century structures, a 
possible eighteenth-century 
Spanish Colonial structure, and 
10 to 12 prehistoric rooms/ 
enclosures were investigated, 
along with six extramural and 
two intramural pits and a trash midden (Figure 3).

RESULTS OF EXCAVATION
Five components were identi

fied in the portion of LA 2 
subjected to tests and excava
tions during the course of the 
1988 fieldwork. Examination of 
other portions of the site 
failed to reveal any surface 
remains that would suggest 
additional components. Recogni
tion of components was based on 
either ceramics or a combination 
of stratigraphic, architectural, 
and artifactual data. Briefly,
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Agua Frit Straat

Figure 2. Plan view of project area after testing.
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the components are as follows:
Component I, as defined at 

Site LA 2, spans the late Pindi 
and early Galisteo phases of the 
Coalition period in the Wendorf- 
Reed (1955:143-145, 149) system. 
The Pindi phase is normally 
dated to about A.D. 1200 to 1300 
(Wendorf and Reed 1955) . The 
Galisteo phase occupies a later 
position within the Coalition 
period and is suggested to date 
between A.D. 1300 and 1325 or 
1350 (Lang 1974; Wendorf and 
Reed 1955). On the basis of 
ceramic content, the earliest 
sampled trash deposits of this 
component at Site LA 2 date 
between the last quarter of the 
1200s and the turn of that 
century. Stratigraphic rela
tionships indicate the late 
prehistoric, adobe-walled rooms 
and extramural work areas date 
primarily from the Pindi phase. 
During the following Galisteo- 
phase years of circa A.D. 1300 
to 1315 or 1320, room blocks 
begin to be abandoned and to 
deteriorate, followed by accumu
lations of soil and refuse 
within rooms and over plaza 
activity surfaces.

Component II falls later in 
the Galisteo phase, within the 
A.D. 1320s and 1330s. This 
component marks a time when 
residence apparently shifted out 
of the excavation area. One 
room, or plaza-side enclosure, 
exhibits a minor dumping epi
sode, but most artifacts are 
from deposits formed by archi
tectural breakdown and erosion.

Component III is represented 
by the deposition of trash in 
the upper fill of Component I 
rooms and by general refuse 
mixed with both earlier and 
later artifacts over most, if 
not all, of the testing and 
excavation area. The material 
represents the long-recognized, 
early Classic period occupation 
of Site LA 2. The aspect of

that component revealed in our 
sample dates to the first quar
ter of the fifteenth century, 
roughly A.D. 1415 to 1425.

Component IV is represented 
by a buried stone foundation 
(Feature 12A) and associated 
native pottery. Component IV 
marks the beginning of European 
presence in the archaeological 
sequence, sometime between A.D. 
1650 and 1750.

Component V corresponds to 
the old Narvaiz house, the main 
historic feature in the sample 
area. Component V continues the 
sequence from circa A.D. 1760 to 
1825 into at least the 
1940s/1950s, when the house was 
demolished. As such, a date 
beginning in the mid-1700s would 
agree with family tradition 
(Lucy Narvaiz, personal communi
cation 1988). Thus, Component V 
probably extends from late 
Spanish Colonial times through 
the Mexican period, into the 
first 100 or so years of the 
American period.

In the following sections, 
each of these components is 
described and discussed in terms 
of site-specific research re
sults. When feasible, given the 
nature of the information recov
ered, regional research concerns 
are also addressed.

Component I Discussion
Beginning sometime in the 

A.D. 1200s, an adobe-walled 
pueblo of undetermined size 
developed at LA 2 above the 
springs that the later Tewa 
called P'o'karige, the "cold 
water place” (Harrington 1916). 
At present, the earliest dates 
for that settlement are extrapo
lations from pottery correla
tions at other dated sites, 
primarily the ruins of Pindi (LA 
1) and Arroyo Hondo (LA 12), and 
refer not to a major construc
tion episode but rather to the
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dumping of refuse in extramural, 
food-processing basins and a 
garbage pit. These events 
either directly preceded or 
marked the beginning of settle
ment decline in this part of 
Site LA 2 and are suggested to 
fall between A .D . 1275 and the 
first years of the 1300s.

In addition, small amounts of 
pottery tramped into the use 
surfaces of the plazas(?), and 
potentially dating prior to the 
dumping events above, indicate a 
date within the thirteenth 
century for initial occupation 
and building in that part of the 
site. Santa Fe Black-on-white 
and Tesuque Corrugated are the 
only types present in those 
contexts.

On these grounds, the earli
est portion of Component I is 
assigned to the Pindi phase, 
Coalition period. This, and the 
later horizon of Component I, as 
well as Component II, collec
tively embody a previously 
unrecognized interval in the 
occupation of LA 2, 50 or more 
years prior to the earliest 
supposed settlement (Lang and 
Harris 1984:66; Robinson, Han
nah, and Harrill 1972:24; Stubbs 
and Stallings 1953:33, 56, 155).

The later aspect of Component 
I, dating between the early 
1300s and 1315 or 1320, corre
lates initially with the contin
ued trash accumulation over the 
slightly lower ground near the 
abandoned basins (Features 15 
and 18 of Areas 4 and 7), as 
well as the low-density refuse 
intermixed with sand and silt 
adjacent to Area 10 rooms. At 
about that point, probably 
toward the end of the first 
decade of the fourteenth cen
tury, an additional room or 
enclosure (ramada?) similar to 
Room/enclosure 4 was added to 
the existing rooms of Area 10. 
(In the Area 10 example, neither 
the south or east walls were

found in the locations where 
they could be expected if this 
were a standard room.) This is 
the last event of the Component 
I internal sequence that can be 
taken as normal activity in a 
reasonably healthy community.

Thereafter, more stratified 
trash was laid down in the loci 
of Areas 4 and 7, and wind-blown 
sand and a scattering of trash 
began to accumulate in deterio
rating Rooms 1 and 2. So, about 
A.D. 1310 to 1315, probably in 
the second decade of the Coali
tion period's Galisteo phase, 
the abandonment of that part of 
LA 2 commenced. By around A.D. 
1315 to 1320, ramadas (?) and 
plazas north of Rooms 1 and 2 
and the Area 10 rooms had become 
a general dump, and some refuse 
appeared in Room 5. The first 
evidence for use of rooms as 
trash areas at Pindi Pueblo 
across the river occurred at 
that time (Stubbs and Stallings 
1953:17).
Architecture

Excavations around the boost
er station pump houses revealed 
portions of at least four room 
blocks and three plaza, or 
plaza-like, outside work areas 
associated with both phases of 
Component I, which were largely 
(if not wholly) constructed 
during the earlier Pindi phase. 
Portions of perhaps 13 rooms 
were excavated, as well as the 
partially enclosed Room 4. (A 
similar ramada-like enclosure 
was probably added to the Area 
10 room block junction during 
the early Galisteo phase.) Room 
walls were encountered in Area 
3, including Feature 23 (a hand- 
dug trench); in Area 10 (Figure 
3); and in Features 1 and 2 
(hand-dug trenches) (Figure 2) . 
The north-south oriented rooms 
of Feature (trench) 2 and Area 
10 and the east-west rooms of
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Trench 1 and Area 3 bordered a 
placita on the north, south, and 
west, which continues east under 
the former north parking of the 
old San Isidro rectory (now the 
Senior Citizens' center). 
Another open area with extramu
ral features, which occurred 
north of the jog in the Area 10 
rooms, was possibly part of a 
plaza that was bordered on the 
east by the north-south oriented 
rooms of Area 3 and Feature 23. 
East of these and north of Rooms 
1 and 2 and Room/enclosure 4 was 
another similar area, probably a 
plaza bordered on the north, 
near the terrace edge overlook
ing the river, by the early 
rooms containing predominantly 
black-on-white and culinary 
sherds in their fill that were 
recorded by Wilson (1965). 
Wilson excavated a set of buri
als located between the crossing 
and Romero's grocery store on 
the north side of Agua Fria Road 
during the construction of a new 
well. This description identi
fies the extent of known and 
probable Component I architec
ture at Site LA 2. Other areas 
of possible Component I occupa
tion presently are obscured by 
later refuse and historic modi
fications .

Component I rooms are small; 
the single measurable example 
(Room 5) had a floor area of 
about 5.24 sq m. Their size, 
rectangular shape, dirt floor, 
and narrow, coursed-adobe walls 
without foundations are typical 
features of Coalition room-block 
architecture in this part of the 
northern Rio Grande. Singularly 
typical of the Coalition and 
preceding Developmental periods 
is the basin-shaped fire pit 
(Feature 17) located in the 
ramada-like Room 4 (Wendorf and 
Reed 1955:141, 144). The adobe- 
lined and rimmed food processing 
basins (Features 15 and 18) are 
similar to the Coalition Plaza A

basins at Arroyo Hondo Pueblo in 
the foothills southeast of Agua 
Fria (Bohrer 1986:228-229). 
Pollen and macrofloral records 
from these features at LA 2 
suggest that a wide range of 
plant foods— including the 
goosefoot-pigweed group, grass
es, cattail, mustard, cholla and 
prickly pear cacti, corn and 
squash or gourd— were probably 
prepared in them (Scott-Cummings 
1989:156). The early deposition 
of refuse in these features may 
reflect short-use lives, possi
bly related to the growth of 
fungus in the exposed depres
sions where water would periodi
cally accumulate (Bohrer 1986: 
219) .

Common to LA 2 were circular- 
to-ovoid pits containing ash and 
other refuse (Features 15, 19, 
20, 21, and 22). Possibly, some 
of those pits were used in food 
processing prior to being places 
of trash disposal. Unusual to 
this part of the Rio Grande, 
however, was the culinary jar 
set into the plaza surface 
north-northeast of Rooms 5 and 
6.

Room/enclosure 4 (and a 
possible similar feature in Area 
10) may have functioned as a 
sheltered work space within the 
general plaza area (Room 3 may 
simply have been part of the 
plaza adjacent to the enclosure 
and Rooms 1 and 2). The enclo
sure was the only room with a 
fire pit. The location of the 
fire pit toward the open, north 
end suggests the room/enclosure 
was roofed and not simply pro
tected by a wing wall. The only 
other fire pit occurred north- 
northeast of Room/enclosure 4 in 
the plaza area. Some of the 
partially excavated rooms might 
have had hearths, but none were 
exposed in the areas cleared.

There were no clear indica
tions of room functions, resi
dential or storage, for the
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partially excavated rooms. 
Moreover, the completely cleared 
Room 5 was severely disturbed by 
historic construction, lacking 
much of its floor and walls.
Other Material Culture and Trade

Although no evidence for 
pottery manufacture was found at 
Site LA 2 during this or later 
components, potsherds were abun
dant, particularly those of the 
culinary type, Tesuque Corrugat
ed (formerly termed Tesuque 
Smeared Indented and Cundiyo 
Micaceous Smeared Indented), the 
dominant gray ware of the north 
from the Coalition into the 
Classic period. Tesuque is 
principally a wide-mouthed jar 
form used in storage, cooking, 
and other aspects of food proc
essing. Tesuque was the common 
pottery of Agua Fria; the type 
made up between 64 and 80% of 
the larger sherd samples from 
Areas 4 and 7, averaging 73%.

In five large sherd samples 
from Component I, painted pot
tery made up between 22 and 29% 
of all ceramics. Santa Fe 
Black-on-white is the most 
common bichrome type, composing 
nearly 89% of the painted pot
tery (by sherds) during the 
Pindi phase, and around 34% by 
the end of the component. Santa 
Fe's decline reflects the in
crease of two other black-on- 
white types: Galisteo, forming
only 2% in the Pindi phase Area 
4 sample, but increasing to as 
much as 25 to 44% by the end of 
Component I within the Galisteo 
phase; and Wiyo, ranging from 3% 
early in this component to 25% 
by its end, with considerable 
variability of representation. 
These changes in frequency 
represent the beginnings of 
fundamental trends that contin
ued into the next two compo
nents.

These trends were not limited

to Agua Fria but are also 
present at Pindi and Arroyo 
Hondo pueblos in the Santa Fe 
Basin and at Forked Lightning 
and Pecos in the upper Pecos 
drainage (Kidder and Amsden 
1931; Kidder and Shepard 1936; 
Lang 1975a, 1975b; Schwartz and 
Lang 1973; Stubbs and Stallings 
1953) . How much more widespread 
this precise pattern of chrono
logical ceramic change was is 
difficult to say, but surface 
ceramics at some of the other 
contemporary communities of the 
Santa Fe-Pecos area (i.e., 
Cieneguilla, Upper Arroyo Hondo, 
Chamisa Locita and Rowe [Dickson 
1980:112, 188; Lang 1971]) 
strongly suggest them. Quanti
fied studies of paste character
istics of the pottery types 
recognized in the LA 2 sample 
show basic parallels with paste 
characteristics reported for the 
Forked Lightning-Pecos ceramic 
series, some local variation 
accepted (Kidder and Shepard 1936).

In the Component I horizon at 
LA 2, Tesuque primarily came 
from one or more locations along 
the extreme southern Sangre de 
Cristo Mountains and from the 
Pajarito Plateau or its near 
margins. During the Galisteo 
phase, a second Sangre de Cristo 
primary clay is well represented 
in the culinary pottery--the 
highly micaceous pottery that is 
probably associated with the 
upper Santa Cruz-Nambe area. In 
the painted pottery, most of the 
Santa Fe Black-on-white also 
apparently came from the 
north— the Rio Grande Valley- 
Sangre de Cristo upland zone 
where silty clays were used. 
Some of those sherds are Wiyo- 
looking in design and finish, 
and while Wiyo per se is tuff- 
tempered, the ceramic seems to 
have originated in the north, as 
well as in the northwestern 
Pajarito Plateau. Galisteo
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Black-on-white, which begins to 
show prominence in Component I, 
probably derived mainly from the 
Galisteo Basin.

The attributes of the Agua 
Fria ceramics and their overall 
intersite pattern indicate the 
existence of significant, local
ized, village pottery industries 
in the Tewa Basin, on the Pa- 
jarito Plateau and probably in 
the Galisteo Basin during the 
Coalition period (some of the 
low mica, Sangre de Cristo-type 
culinary ware may have been made 
within the upper Santa Fe 
B a s i n ) . The data indicate 
regular, organized, and exten
sive trade over an area of at 
least 4,144 sq km (1,600 sq mi), 
within which large numbers of 
vessels were transported up to 
48 km (30 mi) or more by foot.

Another important commodity 
that most probably came to Agua 
Fria and other pueblos (certain
ly Pindi and Arroyo Hondo) 
through the localized, subre
gional network was a high-quali
ty chert/chalcedony from the Rio 
Grande and, possibly, some part 
of the Chama Valley. The data 
strongly suggest that this 
material— which is clear to 
white or gray, with or without 
black dendrites, and forms 28% 
of the chipped stone in Compo
nent I— was normally brought to 
Agua Fria as flakes or prepared 
cores ready for further reduc
tion. Presumably, Cerrillos 
turquoise also came to Site LA 2 
through the same trade network. 
More distant acquisitions are 
represented by travertine beads, 
possibly derived from the Jemez 
Valley. In Component I, a small 
Klagetoh Black-on-white jar came 
the farthest, from the Little 
Colorado region of western New 
Mexico and eastern Arizona. In 
a direct route, the center of 
Klagetoh distribution is over 
306 km (190 mi) to the west.

In its ground-stone and

chipped-stone tools, the Compo
nent I complex demonstrates a 
primary dependence on locally 
available raw materials of 
variable quality and an expedi
ent chipped stone tool industry 
focused on producing secondary 
flakes to use as knives and 
scrapers. The large number of 
milling tools, particularly two- 
hand manos, underscores the 
importance of corn in the econo
my and possibly of wild grains 
and other seed crops as well, 
just as the rarity of arrow 
points carries an implied corre
lation with a low frequency of 
big game hunting. A variety of 
awls were made from the bones of 
jackrabbit, cottontail rabbit, 
and turkey. One deer metatarsal 
awl of unknown component was 
recovered. Normally, little 
time was spent in manufacturing 
these tools. In the case of the 
small animal bone awls, they 
were discarded once they dulled.

Jewelry, or the materials for 
making decorative objects, were 
fairly common and include tur
quoise, pink mudstone, mussel 
shell, mica, a shell pendant, a 
probable jet pendent, small bone 
tubes (beads?), beads of traver
tine, and mica inlay. Frequent 
red staining on grinding tools 
suggests extensive use of red 
paint, perhaps to decorate the 
body.
Environment and Subsistence

Pollen, macroflora, and 
animal bones indicate an envi
ronment that was both similar to 
and different from that of the 
present. While juniper and 
pinyon dot the grassland adja
cent to Site LA 2 today and 
crown the high terraces north of 
the river, the low frequency of 
juniper and pinyon pollen in the 
archaeological samples (and oak 
as well) suggests wind transport 
from more-distant woodland
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communities, such as would 
undoubtedly have been found in 
the foothills above Santa Fe (to 
the east), the Caja del Rio 
Plateau (to the west), and the 
highlands dividing Santa Fe from 
the Tesuque-Pojoaque drainage 
(on the north). Open grassland 
with rabbitbrush and sage is 
implied for the site vicinity, 
along with weedy Compositae 
invaders of ground disturbed by 
both residential and agricultur
al activity. Presently, sage
brush, which is associated with 
the somewhat cooler, wetter 
uplands to the north and west, 
is not well represented in the 
area. Only the cattail pollen 
and a horsetail stem identified 
in the samples evidence the 
cieneqas and riverine riparian 
community that must have been 
present at the time of the LA 2 
occupation.

The picture presented by the 
pollen and macrofloral records 
for Component I at LA 2 closely 
agrees with the composition of 
the prehistoric archaeofauna. 
Dominant species in the sample 
are rabbit, jackrabbit, and 
prairie dog, all common to the 
kind of local habitat implied by 
the pollen remains. Other 
creatures characteristic of the 
grassland and rabbitbrush commu
nities and of disturbed habitats 
are Botta's pocket gopher, 
kangaroo rats and woodrats, and 
doves and several other perching 
birds. Identification of one 
specimen as fish is uncertain, 
but we know fish occurred far
ther up the Santa Fe River 
within living memory (Cordelia 
Snow, personal communication 
1976). The small mussels (Unio 
sp.) also might have come from 
that source, although virtually 
nothing is known of unionid 
distribution in the greater Rio 
Grande area north of Roswell on 
the Pecos, and north of Presi
dio, Texas, on the Rio Grande

proper (Venn 1984:228-229).
The abundance of stone grind

ing tools and the ubiquitous 
occurrence of corn remains leave 
little doubt regarding the 
subsistence focus at Site LA 2. 
However, to say that the prehis
toric components of LA 2 repre
sented an agricultural economy 
would be a gross oversimplifica
tion. Regionally, at least, so- 
called cottage industries were 
clearly of great importance. 
Further, the people of Agua Fria 
participated in a substantial 
barter-based trade in raw mate
rials, finished domestic crafts, 
and some luxury goods. How that 
system articulated with their 
food economy is hard to say, 
though is certainly an important 
question. Given the site loca
tion, dry-farming potential was 
likely poor, but with enough 
corporate energy and an agricul
tural strategy based on irriga
tion, at times the area was 
probably one of the major crop 
producers in the region. If 
agricultural surpluses were 
generated during good growing 
years, some portion of the 
surplus probably found a place 
in the trade network.

Corn and squash are the only 
cultigens unquestionably repre
sented, and their cultivation 
was mixed with animal husbandry, 
e.g., turkey raising. Stiner 
(1989) believes the bird repre
sented was the large Indian 
domestic turkey, an identifica
tion supported indirectly by (1) 
the rarity or absence of bones 
of other animals that are found 
today in the high woodland and 
forest habitats of wild turkeys 
and (2) the contrastive propor
tion of turkey bone in the 
faunal assemblage. Turkey bone, 
in fact, is exceeded numerically 
only by the combined count for 
cottontail rabbit and jackrabbit 
remains. Certainly, domestic 
turkeys were important at Site
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LA 2, just as at several other 
pueblos of the Coalition and 
Classic periods (Lang and Harris 
1984:97-109), as a source of 
meat, bone, and feathers. 
Feathers were particularly 
important in one common type of 
textile— the feather cord blan
ket (Lang 1984:267-271; Lang and 
Harris 1984:97-109); Snow (1981) 
has suggested they may have been 
traded between groups.

The rabbit, hare, and ground 
squirrel top the list of game 
animals that were hunted and 
snared. Identified deer remains 
are few in number, and even if 
some portion of the unidenti
fied, medium-sized ungulate 
bones are those of deer or 
pronghorn, the number still 
would fall short of the turkey 
count. The data indicate that 
the mule deer was not a common 
game animal for the hunters of 
LA 2, even though a single deer 
yields as much meat as 53 black
tailed jackrabbits, 94 prairie 
dogs, or 131 desert cottontails. 
Thus, the importance of an 
occasional deer should not be 
underevaluated. The low return 
of deer is not completely unex
pected, given the site's loca
tion, least 11 to 13 km (7 to 8 
mi) from prime deer habitat on 
the Caja del Rio Mesa and in the 
foothills and at higher eleva
tions of the Sangre de Cristo 
Mountains. That the people of 
LA 2 did, sometimes, enter the 
highlands is supported by the 
bit of Douglas fir needle recov
ered from Feature 16.

At any rate, as Stiner 
(1989:187-188) observes, animal 
food procurement was confined 
largely to easily caught, small 
species that were primarily 
cooked by boiling. The data 
further suggest that people did 
not range far to obtain food 
animals. Although pinyon pine 
and juniper were the common 
firewoods at Site LA 2, they

probably represent wood gather
ing on the high ridges that 
border Arroyo de los Chamisas on 
the south and that link the 
woodland belts of the Caja del 
Rio and Sangre de Cristo Moun
tains on the north, about 3 km 
(2 mi) distant. Those areas are 
well removed from the potential 
territories of contemporary 
pueblos on the Rio Santa Fe and 
Arroyo Hondo, other than Pindi 
Pueblo, which must be though of 
as sharing its place with Agua 
Fria. Within this circumscribed 
range, the inhabitants of Site 
LA 2 also gathered pine nuts and 
acorns. Other gathered plants 
included Cheno-ams, beeweed, and 
purslane, all of which could 
yield both edible greens and 
seeds. Grass and pincushion 
and/or strawberry cactus seeds 
were also consumed, and both 
cholla and prickly pear cactus 
foods were collected and proc
essed. All in all, gathering 
also must be considered a sig
nificant aspect of the site's 
economy.

Component II
Component II encompasses a 

later horizon of the Galisteo 
phase and exhibits a continua
tion of trends established in 
Component I, at least in this 
part of the site. Some refuse 
obviously was dumped in the 
room/enclosure bordering the 
south plaza during that time, 
and soil wash and litter gradu
ally accumulated over the plazas 
and room blocks. Some fairly 
heavy trash may have been dumped 
in the northeast plaza, as well. 
Regardless, Component II is 
associated with total abandon
ment of that portion of the site 
in the excavation area, although 
some other part or parts of the 
site were obviously still occu
pied.

Because of historic disturb
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ances, the upper temporal limit 
of Component II is impossible to 
identify now. After the early 
A.D. 1330s, the Coalition-period 
sequence can no longer be fol
lowed in the maze of later 
intrusions, whatever the course 
of events may have been.

Artifacts associated with 
this component indicate that the 
material culture remained simi
lar to that of Component I. The 
ceramic trends observed in late 
Component I times culminated in 
Santa Fe Black-on-white nearly 
replacing Galisteo Black-on- 
white. Although the quality of 
Galisteo degenerated greatly, it 
apparently was compensated for 
by sheer abundance. At least in 
terms of the LA 2 Component II 
samples, Galisteo is almost 
three times as common as Santa 
Fe and significantly more common 
than Santa Fe and Wiyo combined. 
These data imply that, for 
painted pottery at least, the 
trade orientation of the occu
pants at Agua Fria (as at Pindi, 
Arroyo Hondo, and the upper 
Pecos sites) seemingly shifted 
toward southern (or, in the case 
of Pecos, western) towns and 
villages, presumably in the 
Galisteo Basin. The shift could 
have some relationship to the 
apparent disruptions in parts of 
the Tewa Basin, reflected by the 
abandonment of Santa Fe 
Black-on-white sites on the 
Nambe River. But, as yet, the 
data are too limited to put much 
reliance on them.

Likewise, it should be ob
served that northern micaceous 
pottery, which made its appear
ance in the Galisteo phase of 
Component I, shows an enormous 
increase at this time, while 
other Sangre de Cristo-associat- 
ed culinary ware remains stable. 
Whatever the reasons, the de
cline of Santa Fe Black-on-white 
was an ongoing phenomenon from 
the earliest years of the 1300s

and occurred primarily in con
junction with an increase in 
Galisteo Black-on-white. No 
doubt also of importance is the 
rapid decline of quartz pheno- 
cryst tempered Pajaritan culi
nary ware in this horizon. At 
the very least, the data stimu
late interest in events on the 
Pajarito Plateau and in the Tewa 
Basin during Component II times.

Component III
Although the amount of glaze- 

painted pottery found over the 
excavated areas indicates the 
presence of a rich Component 
III, Classic period, stratum, 
little of which escaped historic 
disturbance. None of the archi
tecture identified in this 
portion of the site could be 
associated firmly with this 
component; however, the floating 
wall visible in the east profile 
of Feature (trench) 3 may date 
to the period.

Refuse deposits corresponding 
to the period, nonetheless, 
reveal some noteworthy changes. 
The Component III ceramic sample 
demonstrates the continued 
prominence of Galisteo Black-on- 
white pottery and the stability 
in the frequency of Wiyo Black- 
on-white since at least circa 
A.D. 1315. Small amounts of 
Abiquiu Black-on-gray from the 
northwest are also present, and 
Santa Fe Black-on-white is 
poorly represented; perhaps most 
of the Santa Fe sherds from 
Component III simply reflect a 
combination of breakage lag for 
a type that was no longer manu
factured and intrusion from 
earlier deposits. Regardless, 
apparently the type was ap
proaching extinction, although 
Wiyo Black-on-white essentially 
continues in virtually all of 
its culturally meaningful as
pects, i.e., design, finish, and 
form. The Wiyo of this horizon
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is quite distinctive and abso
lutely classic in its character
istics. Much of it also is 
rather Biscuit-like in paste. 
The most outstanding attribute 
of Component III pottery, and 
the central basis for recogniz
ing this component at LA 2, is 
the kind and degree of Rio 
Grande Group A glaze pottery 
present.

The dominant glaze type is 
Agua Fria Glaze-on-red, followed 
by a scattering of rare poly
chrome types, including Los 
Padillas and San Clemente Poly
chrome and Cieneguilla Glaze-on- 
yellow. Notably absent is the 
polychrome variety of Cieneguil
la, which is rare in this time 
horizon (Lang 1975a) and never 
became common (Kidder and Shep
ard 1936:69; Mera 1933:4). The 
amount of Los Padillas Glaze- 
polychrome in the collection as 
a whole suggests, possibly, an 
earlier horizon in which this 
type was more common than it is 
in the terminal Component III 
samples, which dominate the 1988 
excavation collection for this 
component.

Identified tempers of the 
Group A glaze sherds indicate 
trade with the western Galisteo 
Basin (i.e., Pueblo San Marcos) 
and the Rio Grande from, per
haps, the vicinity of Cochiti 
southward to the Albuquerque 
area and westward into the Zia 
area of the Jemez River Valley. 
This is a major change in both 
the dimensions and content of 
the trade network as manifested 
in earlier samples. Over all, 
the network appears less paro
chial, and wider ethnic connec
tions seem likely, although 
these may have been indirect in 
many cases. The presence of a 
transitional Kechipawan-Matsaki 
bowl from the Zuni area harks 
back to the Klagetoh specimen of 
Component I, both hinting at the 
importance of the Acoma-Zuni

trade corridor in passing marine 
shell ornaments, macaws, and 
other goods eastward during 
Pueblo III-IV (Lang and Harris 
1984:118; Venn 1984:243-246). 
The ceramic configurational 
change seen at LA 2 is also 
evident at Arroyo Hondo and 
Pecos Pueblo and thus was a 
wider systemic alteration of the network.

Other outstanding differences 
between the trade content of 
Component III and earlier compo
nents are found in (1) the one- 
third quantitative decline in 
important chert/chalcedony in 
the lithic assemblege; and (2) 
the continued increase in highly 
micaceous culinary ware, with a 
corresponding decline in the 
less micaceous Sangre de Cristo 
tempers. Pajaritan culinary 
ware seems to remain fairly 
stable, possibly even increasing 
a bit, and some culinary sherds 
present in the assemblage sug
gest manufacture at Arroyo Hondo 
or some nearby site.

The dating of Component III 
probably extends backward in 
time beyond the brief interval 
represented by the few good sam
ples identified in this analy
sis, which can be placed at 
about A.D. 1415 to 1425. Pot
tery from this general horizon 
was distributed over virtually 
the whole site, estimated at 
over 10 acres. If the ceramic 
distribution roughly follows 
that of Component III settle
ment, which we believe it does, 
then the ruin bearing the rather 
humble name of the Agua Fria 
Schoolhouse site may have been 
the largest town of its day in 
the Santa Fe drainage and cer
tainly was on par with some of 
the towns of the Galisteo. 
Remember, however, not much is 
known about the size of the 
village or villages at Santa Fe 
in the early Classic (Lang and 
Harris 1984:66), and further, we
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do not know what the proportions 
of the last group of sites were 
in the early 1400s. At any 
rate, Site LA 2 seems comparable 
in size to Pueblo Colorado, 
about a third larger than Pueblo 
Largo, both in the Galisteo 
Basin, and perhaps half again as 
large as the Glaze I pueblo at 
Pecos (Kidder 1958:6; Nelson 
1914), although the site is 
substantially exceeded in size 
by San Marcos, San Lazaro, She, 
Blanco, Galisteo, and San Cris
tobal in the Galisteo Basin 
(Nelson 1914). Compared with 
the contemporary village of 
Arroyo Hondo, Agua Fria of the 
early fifteenth century was 
probably twice its size (see 
maps in Palkovich 1980:84).
Prehistoric Aqua Fria In Context

Evidence indicates that Site 
LA 2 existed as early as the 
late A.D. 1200s and was contem
poraneous with the pueblo dating 
to the first building period at 
Pindi (LA 1). By about A.D. 
1315, at least part of Site LA 1 
was being abandoned, as was part 
of LA 2 by circa A.D. 1315/1320. 
Between A.D. 1315 and the early 
1330s, all of that portion of LA 
2 located within the easement 
was abandoned, but occupation 
continued elsewhere at the site 
for as far forward in time as we 
can trace the occupation in 
these early years of the Coali
tion period.

At Pindi, across the Santa Fe 
River, there is evidence for a 
major period of construction and 
expansion between A.D. 1320 and 
at least the late 1330s, follow
ing which large portions of the 
pueblo were abandoned. The 
primary ceramic associated with 
the abandonment phase is nearly 
absent in the LA 2 pottery 
series--the coarse, pumice- 
tempered variety of Santa Fe 
referred to as Pindi Black-on-

white (Lang 1989; Stubbs and 
Stallings 1953:17, 50). From
work at both Pindi and Arroyo 
Hondo, we now know that this 
phase with the Pindi variety of 
Santa Fe Black-on-white dates to 
about A.D. 1335 to 1345 (Lang 
1975a; Lang and Harris 1984: 
181). Renewed, but limited, 
growth at Pindi is associated 
with one date of A.D. 1348rB 
(Robinson, Hannah, and Harrill 
1972:39) from Room 502 of the 
500 block of the third building 
period; one of four room blocks 
of this period scattered over 
the north terrace of the river. 
Compared once again with Arroyo 
Hondo, the pottery from the fill 
of abandoned third-period rooms 
at Pindi partially dates to the 
interval of about A.D. 1415 to 
1420, when the second village at 
Arroyo Hondo was also being 
abandoned (Lang 1975a). Howev
er, the pottery sample from the 
500-block rooms could well be 
later in the Classic, given the 
high percentage of Wiyo 
Black-on-white (Stubbs and 
Stallings 1953:17). At LA 2, 
major growth occurred prior to 
the second decade of the 1400s, 
seemingly dwarfing even the 
largest settlement at Pindi 
during the preceding Galisteo 
phase of the Coalition period. 
Tree-ring dates from LA 2 in
clude good dates of 1325v at the 
mid-Galisteo phase, and others 
of 1355r, 1360v, 1365vv, 1368r,
1369c, and 1373v (Robinson, 
Hannah, and Harrill 1972:24) in 
the early Classic that must be 
associated with part of the 
expansion years at Agua Fria. 
Abandonment seems to have oc
curred around A.D. 1420.

At Arroyo Hondo, for compari
son, founding occurred around 
A.D. 1290 to 1300, the end of 
the Pindi phase there, at Agua 
Fria, and at Pindi. Given the 
1200s dates at Pindi Pueblo, the 
occupants of that site apparent
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ly were quite successful in 
maintaining themselves through 
the years of the Great Drought 
between A.D. 1276 and 1299, as 
was its sister community, LA 2 
(Ahlstrom n.d.). However, in 
the decades prior to the 1320s, 
when Arroyo Hondo was growing 
rapidly in its highland setting 
(Schwartz 1980:xii), both Pindi 
and Agua Fria were undergoing 
some form of trauma, leaving 
portions of those settlements 
permanently abandoned.

At Site LA 2, parts of the 
site were occupied into the 
1330s, and at Pindi the period 
between A.D. 1320 and the late 
133 0s was one of maximum growth. 
This is likewise true of Arroyo 
Hondo (Lang and Harris 1984:33- 
38, 181; Schwartz 1980:xvi). 
However, by the early A.D. 
1340s, both Pindi and Arroyo 
Hondo underwent collapse, and 
the situation at LA 2 is un
known .

By the late 1340s, Pindi was 
reestablished on a smaller 
scale; Arroyo Hondo had stabi
lized at a smaller population, 
compared with that of its great- 
town days, and showed renewed 
growth by the 1370s (Lang and 
Harris 1984:38-41; Schwartz 
1980:xvi), reaching a second 
population peak by about 1410. 
At that time, its numbers may 
have returned to about one-half 
to one-third that of the Coali
tion peak of the 1330s. The 
precise chronology of the Clas
sic-period growth at LA 2 is 
impossible to chart presently, 
but it may have achieved maximum 
population (quite possible 
equivalent to Arroyo Hondo's 
1,000 to 2,000 people during the 
early Coalition) by the early 
1400s, judging from on-the- 
ground indications. All three 
sites were then largely, if not 
completely, abandoned by the 
1420s.

In comparing the three sites,

there are broad, yet substan
tial, correlations of time and 
events, as well as some excep
tions. After about A.D. 1320, 
there is reason to believe that 
both Arroyo Hondo and the twin 
settlements of Agua Fria-Pindi 
responsed similarly to similar 
conditions. All evidenced 
growth during the moderately wet 
years of the 1320s and early 
1330s; both Pindi and Arroyo 
Hondo, and presumably LA 2, 
declined dramatically during the 
droughts of about 1335 to 1342 
(Rose, Dean, and Robinson 
1981:98) and stabilized in the 
later 1300s (now there is some 
evidence in the tree-ring dates 
for including LA 2 again in 
this). Apparently, during the 
late 1300s-early 1400s period, 
LA 2 grew to its greatest size, 
following which all three sites 
suffered depopulation around 
A.D. 1420 , during the most 
severe drought in a thousand 
years (Rose, Dean, and Robinson 
1981:94-105). The period from 
the A.D. 1340s to the late 
second decade of the 1400s was a 
time of variable, but overall 
good, precipitation, particular
ly after the rather xeric 1360s 
(Rose, Dean, and Robinson 1981).

The one part of the sequence 
that looks peculiar is the 
period around A.D. 1315 to 1320, 
when Pindi and LA 2 show signs 
of severe stress, but Arroyo 
Hondo seems unaffected. One 
possible explanation explores 
different hydrological factors 
of the Santa Fe Valley and 
Arroyo Hondo Canyon. If the 
dating is precise, which we 
believe it is, then the interval 
of stress at Pindi and Agua 
Fria, which now seem to be 
effectively one community, is 
associated with the post-Great 
Drought maximum and the high 
precipitation of the second 
decade of the fourteenth century 
(Rose, Dean, and Robinson
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1981:100-104). No stress is 
indicated for Arroyo Hondo 
during this internal, but in
stead there is evidence for 
rapid growth.One reason for this may be 
found in the size of the drain
age basins of the Santa Fe River 
and Arroyo Hondo; the former is 
the larger. With its greater 
size, the Santa Fe River loses 
its water charge more slowly. 
This possibly explains the 
apparent success of Pindi prior 
to A .D . 1300 during the Great 
Drought, if the people at Pindi 
and Agua Fria were engaged in 
irrigation agriculture, drawing 
water from the Santa Fe River. 
However, when the peak of the 
post-drought maximum was 
reached, the Santa Fe River 
terraces might have been sub
jected to both flooding or 
drowning and possibly partial 
salinization through the rising 
water table. Either of those 
conditions would be disastrous 
for valley farmers. No period 
after that was as wet, nor was 
the so-called Great Drought as 
severe in reduced spring precip
itation as the droughts of the 
1330s, of the early 1340s, and 
of circa 1420 (Rose, Dean, and 
Robinson 1981:98, 100). Higher 
spring precipitation in the late 
1200s, along with slow charge 
loss on the Rio Santa Fe, could 
well have been the critical 
factors in preserving the set
tlements at Pindi and LA 2 
through that period.

Whatever the correct reason
ing is, population movement and 
the rise and fall of communities 
in the Santa Fe drainage largely 
correlated with environmental 
circumstances. Also, Arroyo 
Hondo's population peak corre
sponded with the period of high 
precipitation in the first half 
of the 1300s, when orographic 
precipitation potentially en
couraged extensive dry farming

in the uplands about that pue
blo. On the other hand, the 
seeming peak for Agua Fria falls 
in a period of variable precipi
tation, when the ability to draw 
on the Santa Fe River for irri
gation was of the upmost impor
tance. It is reasonable to 
expect that Agua Fria/Pindi, 
sites within the area of the 
city of Santa Fe and the pueblos 
on Arroyo Hondo periodically 
might have received population 
from each other as changing 
conditions warranted movement 
between the valley and the upper 
piedmont.

Component IV
This component is not well 

represented by either artifacts 
or extensive features. The 
component's principle feature is 
a wide boulder foundation ex
tending below the Narvaiz house. 
Historic pottery occurring at 
the level of the foundation 
includes two specimens of Kotyi- 
ti Glaze ware, the last of the 
Rio Grande Glazes, and a proba
ble specimen of Tewa Polychrome. 
The former dates between about 
A.D. 1650 and 1700 to 1750, and 
the latter to about A.D. 1650 to 
1730. On this basis, Component 
IV is assigned alternatively to 
(1) circa A.D. 1650 to 1680, the 
time of the Pueblo Revolt, 
following which the Europeans 
abandoned the Spanish colony of 
New Mexico until the early 
1690s; or (2) circa A.D. 1694 to 
1750, within and/or following 
the Reconquest. The foundation 
is distinctive in comparison to 
the earlier prehistoric Anasazi 
walls of narrow-coursed adobe 
without stone footings and the 
later Component V walls as well, 
although they are similar to the 
latter in concept and in the use 
of stone footings.

Other Spanish settlements 
along the Camino Real are known
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for this general period in the 
Agua Fria-Cieneguilla area (Boyd 
1970), most dating after the 
Reconquest (Scheick 1988:192).

Component V
Component V dates from either 

the middle to late 1700s or 
early 1800s, extending from the 
late Spanish Colonial or Mexican 
period into at least the middle 
1900s or the American Territori
al (1846-1912) and Statehood 
(1912-present) periods. The 
artifactual content includes 
quantities of native painted and 
culinary pottery, primarily from 
the Tewa pueblos to the north, 
but also some from the Keres 
villages below La Bajada to the 
south and from the far northern 
Tiwa area. Also present is 
Majolica of uncertain date and a 
great quantity of china, glass, 
and metal objects, most of it 
dating to 1880 or later, gener
ally the time of the coming of the railroad or later.

The village of Agua Fria is 
first mentioned in the mid
eighteenth century, when Fray 
Francisco Atansio Dominguez re
ferred to it as Quemado 
("Burned") in 1776, possibly 
referring to some features of 
the old pueblo or to buildings 
destroyed in the Revolt. He 
described it as homesteads with 
adjacent farmland (Adams and 
Chavez 1956). By the 1800s, the 
small village was known as Agua 
Fria for its cold springs locat
ed between the ruins of Pindi 
and LA 2. The community was 
located along the Camino Real 
and served as a way station for 
travelers on the last stretch of 
the trail from Mexico City, 
through Chihuahua and El Paso 
del Norte, up the Rio Grande 
Valley to the confluence of the 
Santa Fe River, thence northeast 
to Agua Fria, and finally to el 
Villa Real de Santa Fe de San

Francisco de Assisi, the capital 
of Nuevo Mexico. (In pre-Revolt 
times, the Camino may have 
followed the Galisteo from the 
Rio Grande, then up San Marcos 
Arroyo to the pueblo of the same 
name, then northwest to Cienega 
and on to Cieneguilla, Agua 
Fria, and Santa Fe along the Rio.)

The Narvaiz house complex is 
the major feature of this compo
nent and exhibited adobe walls 
with and without stone founda
tions, which were less massive 
than the Component IV wall. 
Floors were wood or dirt, with 
linoleum coverings in one case. 
According to family tradition, 
the house dated to the mid-to- 
late 1700s (Lucy Narvaiz, 
personal communication 1989), a 
dating that basically agrees 
with the ceramic dates. Mrs. 
Narvaiz remembers the house as 
big and long with a flat roof 
and an adobe wall surrounding 
all or part of the building for 
privacy (much of the wall was 
eroded and in disrepair by the 
early years of this century) . 
When the house was destroyed in 
the 1940s/1950s, she observed 
the roof was formed of vigas 
supporting crudely split boards 
covered by a layer of juniper 
bark (Quipa), covered in turn by 
about 7 cm (3 in.) of mixed mud 
and straw, then a few more 
inches of dry dirt. When Mr. 
and Mrs. Narvaiz, Sr., built 
their home to the west of the 
old house, they incorporated the 
old vigas into the new building.

Adjacent Agua Fria Road (the 
old Camino Real) of the early 
1900s is remembered as narrow 
and passing just north of the 
house. East of San Isidro 
crossing, just northeast of the 
home site, was the famous spring 
and wetland meadows used for 
pasture. There were big cotton
woods along the river and a 
dense, jungle-like growth of
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vegetation downstream, below the 
crossing. Mrs. Narvaiz recalls 
that there was always some water 
in the river and good flow about 
seven months out of the year. 
Mrs. Narvaiz also remembers the 
mound of LA 2 before it was 
leveled for the church build
ings. The mound was much higher 
than at present, with some walls 
and rooms visible (ca. 1913-1926 
or later). In these, she and 
other children played.

Now 78, Mrs. Narvaiz was born 
Lucy Davis, was orphaned, and 
was adopted at the age of two by 
Felix Lopez and his wife Maria 
de los Angeles Gonzales. Mrs. 
Narvaiz's stepmother was the 
daughter of Julian and Manuelita 
Gonzales, who had a brother Juan 
and a sister Tonita. Julian's 
second wife was Maria Abelina 
Romero. (This part of Agua 
Fria, known as Upper Agua Fria, 
was owned and occupied by the 
Gonzales and Romero families.) 
Abelina inherited the south half 
of the house on Julian's death, 
and, when she died, it passed to 
the Romeros. The north half 
became the home of Maria de los 
Angeles and Felix, who was the 
son of Isidro Lopez from Lower 
Agua Fria in the area of present 
Lopez Lane. After Maria Abelina 
died, and while Lucy was a 
child, the south half of the 
house was used as a dance hall.

With regard to the Pueblo 
pottery found in the excavations 
surrounding the old house, 
Lucy's father was both a farmer 
and a trader, and she often 
accompanied him to the pueblos, 
usually to Cochiti and Santo 
Domingo, but also to the Tewa 
and Northern Tiwa pueblos and 
north to Taos. By covered 
wagon, it took them most of the 
day to reach Santo Domingo by 
about 4:00 PM, covering a dis
tance of some 48 km (30 mi). 
Felix traded grain, clothing, 
wagon parts, and other goods for

food and sometimes pottery and 
other items. When they went to 
feast day celebrations, they set 
up a stand and bartered lemon
ade, watermelon, and candy. 
Very little money ever changed 
hands. Their main trading 
partners from Cochiti and Santo 
Domingo often visited at the 
Lopez home and stayed overnight. 
Felix continued his trading into 
the 1930s.

He raised his own wheat at 
Agua Fria, but also hired out to 
work on the fields of the Indi
ans in exchange for produce 
(corn, squash, plums, etc.). He 
worked for the Pueblos for about 
one month out of each year.

Lucy remembers that Pueblo 
pottery was still common in 
Spanish households in the 1920s. 
A pottery dipper was called a 
iumate. large and small jars for 
holding water and grain and for 
cooking beans, etc., were called 
ollas and ol1itas. A large 
bowl, used as a dough tray, was 
called a caieta.

The abundance of Tewa pottery 
associated with the Narvaiz 
house must largely derive from 
the years prior to Felix Lopez' 
occupancy, when Pueblo trade 
connections were predominantly 
with the Tewa to the north 
rather than the Keresans to the 
south. Common plain ware was 
Tewa micaceous and mica slipped 
pottery. Painted types are 
Panhoge, Nambe, Pojoaque, (cf.) 
Tunyo, Puname, and Kiva poly
chromes, and Tewa Black-on- 
black. Other types are Penasco 
Micaceous (from the northern 
Tiwa area) and (cf.) San Juan 
Red-on-tan.

FUTURE RESEARCH POTENTIAL
Although the Agua Fria 

Schoolhouse site has been physi
cally much abused, the site has
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yielded significant information 
on the late prehistory of the 
Santa Fe Valley and promises to 
furnish more in the future, if 
investigations can proceed apace 
with the site's gradual destruc
tion. Only about one-third of 
the original ruin appears to be 
intact, and even there, the 
latest prehistoric component, 
that of the Classic period, has 
probably been heavily damaged by

later construction.
Nonetheless, Site LA 2 re

mains one of the most important 
archaeological sites in the 
Santa Fe district, offering the 
possibility of fresh insights 
into the dynamics of life in the 
valley during Coalition and 
Classic period times, as well as 
that of historic Agua Fria.

Santa Fe
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A COMMENTARY ON ELSIE CLEWS PARSONS' PAPER 
REGARDING FRANK H. H. ROBERTS, JR.'S, REPORT ON 

THE VILLAGE OF THE GREAT KIVAS OF THE ZUNI RESERVATION
Charles H. Lange

This paper is a commentary on 
Parsons' remarks written, but 
never published, on her reaction 
to the 1932 report by Roberts on 
his excavation of the Village of 
the Great Kivas on the Zuni 
Indian Reservation, New Mexico. 
Parsons' paper was written 
sometime between the publication 
of her monumental work, Pueblo 
Indian Religion, in 1939 and her 
death, which occurred December 
19, 1941.

The paper would seem to have 
been written at about the same 
time that she authored another 
paper on much the same topic. 
This was her "Relations Between 
Archaeology and Ethnology" in 
the Southwest, which appeared in 
American Antiquity (Parsons 
1940).

Parsons' unpublished paper 
was another of her recognitions 
of the benefits derived from 
fusing archaeological data with 
ethnographic accounts, with both 
being enriched to the advantage 
of the fellow scholar or inter
ested reader. Since her paper 
was seemingly a preliminary 
draft that was never published, 
a few minor changes in her text 
have been made for purposes of 
clarification.

This paper (No. 52), as 
reproduced here, was found in 
the Elsie Clews Parsons manu
script collection in the Ameri
can Philosophical Society's 
library in Philadelphia. She 
had prepared it as a "paper for 
the next annual meeting"; she 
did not mention the society, 
however, nor a date.

In Leslie Spier's (1943) 
obituary for Parsons he comment
ed, "She was also alive to the

possibilities of tracing an
tecedents in the prehistoric 
remains" (p. 249). Citing her 
1940 paper, Spier noted that 
Parsons "happily seized on many 
of the clues— and, as always, 
sought to inter-fertilize, to 
stimulate by suggestion possi
bilities open to the one ap
proach to Pueblo culture by an 
appreciation of the other" (p. 249) .

The present paper was obvi
ously still another of her 
attempts to show specific in
stances where archaeology and 
ethnology could be used to 
complement one another. As in 
the case of her remarks else
where, Parsons' examples here 
lend themselves readily to 
application over and beyond the 
immediate Zuni context.

With the ever-expanding 
volume of data in both archaeol
ogy and ethnology, it becomes 
increasingly difficult to main
tain any satisfactory degree of 
mastery of the data in either 
phase of these two fields, even 
within areal confines. This 
fact, however, does not lessen 
the desirability of "keeping 
up," at least in some measure.

From another perspective, it 
is only fair to acknowledge that 
ethnographic data are not always 
applicable to archaeological 
interpretation. A blind accept
ance of applicability is by no 
means free from risk. It is 
widely recognized that all 
living cultures experience 
changes over time--either 
through local inventions or, 
perhaps more often, by diffusion 
from the outside. These changes 
occur, no matter how conserva
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tively or traditionally oriented 
a culture might be for any given 
period of time. With this in 
mind, however, it is still true 
that a derivative culture pro
vides a far more advantageous, 
or reliable, position from which 
to interpret an antecedent 
culture than developing an 
interpretation with no base 
other than one's unrelated own 
position.

My comments on Parsons' 
unpublished paper were original
ly written sometime in the late 
1950s and were then set aside 
and forgotten. When Jonathan E. 
Reyman, a former student and 
present-day colleague, was 
recently a house guest for 
several days, he was going 
through old papers of mine and 
happened upon the manuscript. 
This volume honoring Stew Peck- 
ham seemed an appropriate place 
for this updated paper. Here it 
is, and the comments by Parsons 
can be considered as timely 
today as when she wrote them.

ELSIE CLEWS PARSONS' PAPER:
"ZUNI LORE AND THE VILLAGE 

OF THE GREAT KIVAS"
Of all reports on Pueblo 

sites, Roberts' [1932] account 
of the Village of the Great 
Kivas in Red Paint Canyon ap
peals to archaeologists and 
ethnologists alike as an 
achievement in interpretation. 
But interpretation in Pueblo 
circles is rarely final, and I 
should like to point out a few 
amplifying particulars about 
this site on the Zuni Reserva
tion and express some divergence 
of opinion.

Assuming with Roberts from 
the evidence he presents that 
the first planned settlement of 
about thirty persons in Red 
Paint Canyon represented the 
northern Chaco culture of the 
tenth century, we can but infer

that moiety and not clan was the 
predominating unit in that 
culture. Two large type kivas 
were straightway built and 
although other large or larger 
kivas were built during the 
short occupation of the site 
(1000-1030), there is no proof 
that more than two large kivas 
were in use at any time, in 
accordance with the two-kiva 
moiety system of Pueblo III. 
The system survives today in the 
two-kiva moity system of the Rio 
Grande Valley and is even sug
gested in the six-kiva systems 
of Zuni, Acoma, and Taos. 
Throughout this area kiva mem
bership is patrilineal, directly 
or indirectly. The outstanding 
kiva function is dancing or 
dance rehearsal. Alternating 
dance groups are conspicuous. 
Women dance, but they have 
nothing to do with kiva management.

Nowhere except among Hopi and 
in one case at Zuni is the 
matrilineal clan associated, 
except incidentally, with the 
kiva. It is highly improbable 
that the first two kivas at Red 
Paint Canyon or that the great 
kivas subsequently built were 
built by clan. Schematically in 
the first settlement there were 
only twelve adults, six men and 
six women. The women would have 
had to represent two clans and 
to have had brothers among the 
six men. There might have been, 
of course, two intermarrying 
clans, simulating a moiety 
system, an arrangement not found 
among modern Pueblos except as a 
result of disintegration. If 
the women were all clan sisters, 
and the whole building repre
sented what Roberts and others 
call a clan unit house, then why 
were two kivas built? Besides, 
how would the men, necessarily 
of other clans, come into the 
picture? A Hopi man will build 
a kiva for and with his own

114



clansmen, not for the clansmen 
of his wife.Interpretation through clan
ship continues in high favor 
with the Southwestern archaeolo
gist in spite of the fact that 
where the clan exists today it 
fails to supply anything that 
might be used to prove its 
existence in archaeological 
terms tomorrow.

Besides the larger kivas in 
the village of Red Paint Canyon, 
four quite small kivas were 
built by the late-comers, and 
these were particularly associ
ated by Roberts with clanship. 
Maybe, but maybe also they were 
society rooms; maybe they were 
just club rooms for neighbors to 
work in or to rehearse in, just 
as Hopi kivas are used today. 
That they were built by line
ages, matrilineal or patriline
al, there is no evidence whatso
ever. The so-called kiva com
plex is used today and was 
always used, I think, to accomo
date any existing social unit, 
but it does not presuppose any 
kind of social classification. 
It does not presuppose, but in 
view of contemporary data, it 
does suggest some degree of 
moiety organization.

The center of Pueblo moiety 
organization is in the Rio 
Grande Valley, but there are 
hints of it in modern Zuni and 
curiously enough associated with 
the general Nutria region of Red 
Paint Canyon, with Katikya or 
with Matsakya, the most easterly 
of the towns of Cibola at the 
time of the Conquest. To the 
Thle'wekwe society, guardian of 
the snow-making e to1n e . or 
bundle, two winter months are 
assigned in myth and actually 
also in the present calendar, 
and jointly with the Big Fire
brand society, the Thle'wekwe 
perform their two retreats 
followed by stick-swallowing 
exhibitions. (Both societies

have warlike traits, and the War 
society figures at the ceremony. 
War society and stick-swallowers 
are also associated among the 
Hopi.)

In the Zuni Emergence myth, 
the Thle'wekwe separated from 
the rest of the early travelers, 
singing the Keresan-worded song 
which they still sing in public, 
and went eastward to Shipapoli- 
ma, the home of Keresan socie
ties, whence they returned and 
settled at Toyakwi, Las Nutrias, 
where blow the cold winds of the 
north. Here, after their chief 
put down his swallowing-stick on 
the rock and then went under
ground (he died or was ritually 
killed), some people moved away. 
Finally, the Thle'wekwe rejoined 
the people they "came up" with, 
the Zuni-speaking people at 
Katikya. (Parsons 1923:141-42, 
159-60; Stevenson 1904:444, PI. 
CVII. According to Stevenson, 
the society chief disappeared 
into the spring at Black Rock, 
sacred to the society and whence 
deceased society members journey 
to Shipapolima [p. 456].)

I cite the myth not for its 
bearing upon questions of his
torical migration or provenience 
(although it may not be without 
significance here), but as 
bearing upon current Zuni opin
ion about Red Paint Canyon. 
Proof that this site was known 
to the Zuni before it was exca
vated exists in the modern Zuni 
horse-brand pictograph found on 
the rock wall with ancient 
pictographs.

Among these pictographs are 
several of insects. Dr. Rob
erts' Zuni workmen explained 
these as representing insects 
sent by the War chief to attack 
Navajo on the eve of a raid. 
This would be esoteric informa
tion belonging to the War socie
ty, in 1930 a lapsing society of 
three old men. (Two of the three 
members have since died, but
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there has been one initiation. 
In 1936-37, scalp dances were 
held, the first since 1921, to 
initiate Owelion who asked to be 
taken into the War 
society— although he had neither 
killed a Navajo nor "found" a 
scalp. The second dance in 1937 
[?Owinahaiye] was for the initi
ate to "pay" for his War society 
pouch and bandoleer.)

I doubt if any of Roberts' 
workmen would know of any such 
practice. What they would know, 
for all Zuni know it, is that 
insects are sent into a person 
by witches, "headless centi
pedes" very much like some of 
the pictographs. My guess is 
that the workmen did not want to 
describe such sorcery to a White 
man, and so the war practice was 
produced off-hand.

But there is another possi
bility— the War society, having 
control of witches, may be 
believed capable of doing the 
same things against the enemy. 
(About 1930, Ts'awele, the War 
chief, was actually charged with 
practicing witchcraft and was 
demoted from office.) So on the 
eve of war [World War II], it 
may actually be believed in 
Zuni, although never recorded, 
that insects were sent into the 
body of an enemy. A Zuni corre
spondent writes that it is so 
believed. The insect is the 
black beetle called stink bug or 
tumble bug which, sent into the 
body, formerly by the War chief 
or today by a witch, causes 
blindness. This insect is used 
in the medicine of the Hopi 
Snake society, a sometime war 
society. It is asked to obscure 
the trail in war. It is used in 
the fetish of the War society 
and in the war bandoleer (Par
sons 1936:Glossary, hoho'yauh, 
p. 1218). The Hano Shumaikoli 
society which cures blindness 
seems to have war associations 
and is the Hano calendrical

equivalent for the Snake-Ante
lope ceremony.

In this connection, note the 
resemblance between an insect 
pictograph and the sand-meal 
painting on the altar of the 
Thle'wekwe (Stevenson 1904:P1. 
CVIII; Roberts 1932:P1. 61). 
But Zuni consider the design to 
be representative of Knife Wing, 
the war eagle of the zenith. 
Scalp hairs are placed near the 
design to get an omen (Stevenson 
1904:462). Roberts' workmen 
said that the War chief drew 
pictures of the insects he 
wished to send against the 
enemy. Possibly this was a 
reference to the Thle'wekwe 
altar design, if not to the Ant 
patrons of the Ant or Knife 
society. This Zuni society is 
peculiarly associated in the 
Scalp ceremony with the War 
society. For one thing, a man 
calls down into an anthill 
summoning the ants on the arriv
al of the scalping party (Par
sons 1924:8). "Come up, hurry 
up, Navajo coming!" Among the 
insect pictographs of Red Paint 
Canyon are pictures of ants.

On the Thle'wekwe altar at 
either side stands a conelike 
stone such as were used on 
Laguna altars (Parsons 1920) . 
Such were also found in Kiva A 
in Red Paint Canyon and were 
identified as altar stones by 
the Zuni workmen. These were 
found in front of the wall niche 
which showed impressions of 
sticks and feathers, no doubt 
permanent altar prayer sticks, 
and I believe the altar was laid 
out below, between the stone 
cones. These were found lying 
on their sides, a careful bit of 
reporting by Roberts, although 
his workmen failed to inform him 
that, after the Spirit leaves, 
the fetish is habitually laid 
down. The position of these 
stone cones is highly signifi
cant evidence for the supposi-
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tion that the fetishistic com
plex of travelsome Spirits was 
early Pueblo belief.

The workmen described the 
stone cones as tiponi corn 
spirits. There is some confu
sion here. Tiponi is a Hopi 
word for the supreme fetish 
which is usually of corn like 
the Zuni corn fetish (mi'le). 
But altar cones at Walpi or 
Laguna are thought of as moun
tains, and probably are identi
fied with the mountain Chiefs of 
the Directions rather than with 
the Corn Mothers. rTiponi have 
been reported in Gallina archae
ology (Lange 1941, 1944); Nelson 
(1944) also reported finding 
tiponi in several Galisteo sites 
that he excavated between 1912- 
16 (Nelson 1914). Morris (1939) 
found them in the La Plata 
district, and others have re
ported finding them elsewhere in 
the Anasazi area of the South
west . ]

We referred to Matsakya. 
Here the Sun priest of Zuni, the 
Pekwin, has a shrine and ob
serves the sun for the winter 
solstice. Several particulars 
about Pekwin suggest that his 
high office was derived from the 
east, corresponding to the 
Keresan Town chief (Parsons 
1939:978). Another possibility 
could be found among the dichot
omous Tewa and the Chief of the 
Summer people. But here I will 
merely mention his meal altar, 
the stepped design in meal. In 
pottery, the stepped design is 
widespread, but it is peculiarly 
popular at Acoma (Mera 1937) . 
It also occurs on the pottery of 
Red Paint Canyon.

The "hump-backed flute play
er" who is Locust is represented 
in the interior of a bowl, just 
as in Mimbres or in Chaco pot
tery, and, as in the Chaco, 
Locust is also shown in picto- 
graph. In one of the Zuni 
Coyote tales, this song is sung:

Locust, Locust, playing a flute, 
Locust, Locust, playing a flute! 
Away up above on the 

pine-tree bough,
Closely clinging 
Playing a flute,
Playing a flute!

Among the Hopi, Locust is 
associated with lightning, and 
the Flute society presents a 
lightning ceremony together with 
a feature of curing for wounds 
by arrow or gun. Locust, the 
flute player, is also medicine 
for wounds. (See altar tile of 
Flute ceremony, Parson 1936:PI. 
XXII; also Parson 1938:338-39.)

The society at Zuni which 
presents conceptually most 
similarities to the Flute socie
ty appears to be the Ant or 
Knife (Kersan, Flint) society 
with its insect patron and war 
associations. (Black Ant and 
Red Ant are clan names of the 
Hopi Horn-Flute clan in charge 
of the Flute ceremony. Locust is 
not given, contrary to one's 
expectations, as a clan name.)

Roberts has suggested that 
the three rooms with kiva fea
tures in Red Paint Canyon may 
have been used by a fraternity 
or society. In this connection, 
I would point out that the 
metates in adjacent rooms may 
have been used, in accordance 
with modern custom, for ceremo
nial grinding; also, I suggest, 
to return to the kiva problem, 
that the four small kivas may 
well have had society associa
tions. In modern Zuni, there 
are lineage or clan associations 
with societies; the chief or 
speaker of the society is sup
posed to be a member of a spe
cific clan. For example, the 
chief of the Thle'wekwe should 
be a Sand Hill Crane. The snow
making fetish and the Thle'wekwe 
fetish belong in that clan 
(lineage). Between crane's 
throat and stick-swa11owing
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there is, I take it, some con
ceptual relationship. It is 
quite possible that such concep
tual and society clan associa
tions were forming at an early 
date and that the four small 
kivas in Red Paint Canyon were 
used by lineage-society groups. 
In the Thle'wekwe ceremony, 
girls of four clans carry the 
snow-making fetishes of their clans or lineages.

In the four small kivas in 
Red Paint Canyon, there are no 
sub-floor vaults as in the large 
kivas. These vaults and the 
vaults in other great kivas of 
Pueblo III, Roberts suggests, 
were used as is the sub-floor 
vault today in Chief kiva at 
Acoma as a resonating pit to 
dance over, a foot drum, as 
Lowie has since pointed out and 
discussed more fully (Lowie 
1938 : 174). In the Zuni Scalp 
ceremony and the Hopi Snake- 
Antelope ceremony and Winter 
solstice ceremony the foot drum 
is used. The Shaman or imper
sonator is stomping, dance
posturing, or dancing to commu
nicate with underground beings, 
in Zuni terms, "to draw their hearts."

Not only did Pueblo supernat
urals remain underground at the 
Emergence of mankind, but they 
go underground at later periods. 
Hard Being Woman disappears into 
an opening in the floor of the 
kiva (Voth 1905:5). This sug
gests Iyetik's "altar placed 
under" or sub-floor vault in 
Acoma1s Chief kiva. The imper
sonator of Water Serpent in the 
Hopi Water-Corn clan myth is 
buried alive under a court 
shrine (Ibid. 52). For a sug
gestion regarding human sacri
fice in this connection, see 
Parsons (1939:309-10). At Zuni, 
it is possible that the Muwaiye 
dance in the Thle'wekwe ceremony 
was over a foot drum (Parsons 
1924:21; Parsons 1936:10, 17

ff.; Parsons 1939:382-83, 512. 
See also Parsons 1917:313 ff.)

One more word on the hints of 
Zuni workmen in Red Paint Can
yon. The spiral pictograph 
there they referred to as al'lo- 
lowish1keh. not a water sign as 
such designs are often called 
(Roberts 1932:151), but as a 
reference to the period when 
their ancestors were traveling 
about in search of the center of 
the world. The last kachina 
rain dance of the Zuni summer 
series, in September, is often 
concluded with the dramatization 
called Ololowishkya, Ololo has 
come (Parsons 1922:195 ff).

Members of the functioning 
kiva present kachinas called Red 
Paint People, a group of fifty 
dancers; the Little Firebrand 
society presents four flutists; 
there are two girl grinders, two 
He'hea kachina clowns to prepare 
things for the girls, and then 
Ololo kachina who has to "uri
nate" yucca juice from his large 
gourd penis on to the meal 
ground by the girls. This is 
made into small balls and dis
tributed by the He'hea kachina 
to the onlookers as medicine 
against venereal disease.

If the flow from Ololo is 
even, the year will be fortu
nate; if jerky, unfortunate. 
During the song-dance of the Red 
Paint People who encircle the 
court, Ololo is constantly on 
the move, dancing nervous hop
ping steps, on the north side of 
the court from side to side, 
possibly in a sort of spiral. 
Ololo is said to be an imperson
ation of the Horned Water Ser
pent who, among the Hopi, is 
associated with venereal disease 
(Parsons 1936:288, 309, 311).

Permission to perform this 
ceremonial is got from the 
Pekwin. In Red Paint Canyon, 
among other stone animal heads 
is one of Water Serpent; and 
when two or three houses and a
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kiva were damaged by one of the 
landslides ever associated with 
the mythical serpent, they were 
abandoned.

Let us hope that inquiry at 
Zuni may yeild a closer tie-up 
among all these facts or dis
solve their apparent connec
tions.

COMMENTS
As is true of much of Parsons 

extensive writings on the South
western Puebloan cultures, her 
remarks reflect an intimate 
knowledge of the myriad of 
ethnographic details. Similarly 
impressive are the questions she 
recognized as emerging from this 
great body of data. Parsons 
repeatedly posed penetrating 
questions, offered possible 
answers, and readily acknowl

edged that the true interpreta
tions are frequently no better 
than tenuous. The very fact 
that she suggested these an
swers, however, gives them 
weight, making them well worth 
considering. It is interesting 
to note that, of the three pages 
of Appendix in Parsons' 1939 
publication (11:1211-13) where 
she listed "Research Desirable 
in Pueblo Culture, As Indicated 
in Foregoing Commentaries," very 
few of her suggestions have been 
taken up by subsequent scholars. 
For some of these problems, the 
information may well be no 
longer available; for others, 
however, their investigation 
could still be potentially 
rewarding, even at this late 
date.

Santa Fe
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GLIMPES INTO THE HISTORY OF THE 1908 FIELDWORK AT YAPASHI,
BANDELIER NATIONAL MONUMENT

Frances Joan Mathien
At the turn of the century, 

several distinguished research
ers examined numerous sites on 
the Pajarito Plateau of north- 
central New Mexico. Little is 
known about what they did in the 
field, and this lack of knowl
edge regarding the history of 
method and theory in southwest
ern archaeology, as well as the 
lack of reports, is often frus
trating. In 1908 Yapashi, a 
large site now within Bandelier 
National Monument, New Mexico, 
was excavated. No published 
reports exist on this pueblo, 
which dates ca. A.D. 1300-1450 
and only passing references are 
made to it. The goal of my 
paper is to summarize some 
information on the history of 
the excavations in an attempt to 
understand the reasons behind 
the lack of information.

EARLY RESEARCH AT YAPASHI
Yapahsi (LA 250) is located 

on the Potrero de las Vacas, a 
mesa at the foot of the San 
Miguel Mountains between Capulin 
and Hondo Canyon (Figure 1). 
Adolph Bandelier (1892) was one 
of the first to record informa
tion on this pueblo, which is 
considered to be an ancestral 
site of the Keresan people whose 
descendants now live in Cochiti 
Pueblo. Yapashi is a Keresan 
word used to indicate fetishes 
that represent human forms. 
Because a number of such stone 
forms were found at the site by 
L. Bradford Prince in 1885, 
Bandelier (1892:152) applied 
this name to the large stone 
pueblo that he estimated had 280 
ground-floor rooms, six kivas, a

courtyard, and a reservoir. The 
inhabitants of Cochiti called 
this pueblo Tit-yi Ha-nat Ka-ma 
Tze.shum-a or the "old houses 
above in the north," while 
others referred to it as the 
Pueblo of the Stone Lions be
cause of its proximity to the 
shrine to the west, named Mo- 
katsh Zaitsh, "where the pan
thers lie extended" (Bandelier 
1892). Bandelier mapped sites 
in the area and gathered oral 
history. Charles Lummis accom
panied him on one of his trips 
to the area, but no excavations 
were carried out at Yapashi.

At the turn of the century, 
Edgar L. Hewett was beginning 
his investigations on the Pa
jarito Plateau. His report 
(Hewett 1906) provides no addi
tional information on this site; 
most of what he wrote was quoted 
directly from Bandelier's 1892 
report. By 1908, during his 
second year as director of the 
School of American Archaeology 
(later to be the School of 
American Research) of the Ar
chaeological Institute of Ameri
ca (AIA), however, Hewett worked 
in the Rito de los Frijoles and 
at some sites on the mesas to 
the south (Hewett 1908a). He 
had obtained a permit from the 
Bureau of American Ethnology and 
the Department of Agriculture, 
under a joint agreement with the 
Peabody Museum at Harvard Uni
versity and the Santa Fe Archae
ological Society (AIA). He
wett 's (1908a, 1909a) reports on 
that field season indicate that 
he did not confine his investi
gations to the Rito; two other 
large sites to the south were 
explored.
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Figure 1. Map of Bandelier National Monument indicating major 
sites and landmarks.
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In addition to the excava
tions made at the Tyuonyi 
settlements during the 
[1908] season, a considera
ble amount of exploratory 
trenching was done at the 
ruin of Haatse [San Miguel,
LA 370], a pueblo lying on 
the mesa top south of 
Canada de la Questa Colora
do, a distance of perhaps 
ten miles in an air-line 
from the Rito. Several 
rods of trenches were run 
also about the "Pueblo of 
the Stone Lions" [Yapashi,
LA 250] on the Potrero de 
las Vacas, about six miles 
in a straight line south of 
Tyuonyi (Figure 94). 
[Figure 94 is a photograph 
of "Ruins of the 'Pueblo of 
the Stone Lions'" which 
shows large tufa block 
walls of several rooms. 
Mountains appear in the far 
distance.] Besides this a 
number of rooms were exca
vated in the pueblo. This 
site is especially known on 
account of the "Shrine of 
Mokatch" found near by....

The results of these 
various excavations will be 
described in the detailed 
report on the excavations 
at Tyuonyi, to appear in a 
subsequent paper. Detailed 
description of the material 
found will also be made in 
a separate report. The 
excavations this season 
were less productive of 
material than those of 
former years, but the work 
will result in substantial 
additions to our knowledge 
of the archaeology of the 
Rio Grand drainage [Hewett 
1909a:452].
Unfortunately, Hewett's prom

ise was never fulfilled. A 
detailed report of Tyuonyi did 
not appear; the work of the 1908 
season at Yapashi was incorpo

rated into several summary 
reports (Hewett 1909a:451, 
1930:224, 1938:54-55), in which 
the site was given only a few 
words in passing. As a result, 
we must look elsewhere to recon
struct what happened.

GOALS OF RESEARCH AT YAPASHI
Why Hewett undertook the 

excavations at Yapashi and San 
Miguel are not clearly stated. 
His overall goal, to study 
historic development, as well as 
cultural differences among 
Native Americans, is a broad 
anthropological one (Hewett 
1908b); but the specific reasons 
for selecting Yapashi are more 
difficult to discern. Perhaps 
he was interested in examining 
the data, in order to clarify 
the Cochiti migration stories. 
While Hewett accepted the claims 
of the Cochiti people that the 
area was part of their ancestral 
homeland, he questioned whether 
they migrated from the site of 
Tyuonyi in the Rito de los 
Frijoles to modern Cochiti, and 
he indicated that much archaeo
logical work needed to be done 
to clarify these points (Hewett 
1909b:673). Whether this ques
tion existed in Hewett's mind 
before, or only after, the 
excavation at Yapashi is not 
known. Prior to the excavation, 
he definitely felt there would 
be considerable artifactual and 
burial material at this site. 
One reason for focusing on 
skeletal material was to obtain 
a large collection for study 
purposes; he had hoped that such 
a collection stored in a nation
al museum and available to 
researchers would help answer 
many questions about prehistoric 
Native Americans (see below). 
At that time, excavators wanted 
artifacts for museum collec
tions, and Hewett was not alone 
in this quest.
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There were political reasons, 
however, which affected his 
work. Hewett and Lummis were 
both members of the Archaeologi
cal Institute of America. By 
1907 both men were also leaders 
of that organization. Hewett 
had been named director of the 
new School of American Archaeol
ogy in 1907 and was charged with 
setting up its research program 
(Chauvenet 1983). Lummis had 
been a member of the Soutwest 
Society of AIA and had been one 
of the people responsible for 
establishing the Soutwest Museum 
in Los Angeles as a repository 
for the work carried out by that 
affiliate and as a teaching 
facility. He supported estab
lishing the School of American 
Archaeology in Santa Fe and 
pledged assistance to Hewett to 
insure its success (Moneta 
1985) .Correspondence between Hewett 
and Lummis (on file at the Braun 
Research Library of the South
west Museum, Los Angeles) sheds 
some light on events. The 
following excerpts or summaries 
from the files provide a glimpse 
at the intrigue that existed 
between them and others in the 
east who were interested in 
carrying out research in the 
southwestern U.S. under the 
recently established Antiquities 
Act of 1906 and the departmental 
regulations that were written to 
implement the act. The first 
document, quoted in full, sets 
the stage and provides the names 
of some of the players.

Minutes Meeting 
Executive Committee 

Southwest Society. AIA 
June 21. 1907, Room 371 

Pacific Electric Building, LA
Secretary [Lummis] reported 

recent campaign in Washington by 
Prof. Hewett and himself regard
ing the regulation governing the

scientific explorations on 
reservation lands. Two years 
ago President Roosevelt, at the 
request of this Society, and by 
direct intervention, opened the 
Indian reservations, Forest and 
Military reserves of the South
west to scientific exploration. 
A committee from the Departments 
of the Interior, War, and Agri
culture was appointed to draft 
the governing rules for such 
exploration. They left the 
matter in the hands of Dr. Cyrus 
Adler of the Smithsonian; and 
his regulations were adopted and 
printed without consultation 
with the scientific bodies 
interested. Upon investigation 
these regulations were found to 
be impossible in their provi
sion. No wise and self-respect
ing scientific body would work 
under them. Mr. Hewett, by an 
extraordinary diplomatic cam
paign, secured a reconsideration 
and the adoption of amended and 
satisfactory rules by this joint 
committee. He secured the 
approval and the signature of 
Secretary of the Interior, 
Garfield, and Secretary of War, 
Taft; but Secretary of Agricul
ture, Wilson, flatly refused to 
sign, alleging that the new 
resolution "let down the bars" 
and that he was going out to the 
Southwest to look into these 
matters for himself.

The secretary brought this 
matter up with the President on 
Wednesday, June 5, accompanied 
by Mr. Hewett and stated the 
facts of this obstruction to 
scientific work by the Depart
ment of Agriculture. President 
Roosevelt summoned Secretary 
Wilson and Secretary Garfield to 
a conference next day, June 6th, 
with Prof. Holmes, Chief of the 
Bureau of Ethnology, Mr. Hewett, 
and Mr. Lummis; and after a 
fifty-five-minute discussion, 
instructed these Secretaries to 
allow the Southwest Society to
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conduct its explorations this 
year "under a very loose con
struction of the rules"; the 
permanent regulations still to 
be a matter for discussion. 
Next day Mr. Hewett and the 
secretary had a full conference 
with Secretary Garfield, secured 
his assent to their statement of 
the President's ruling, and 
secured, they believe, a satis
factory arrangement for their 
work this year.

The conference with President 
Roosevelt was decided upon at a 
meeting of the American Commit
tee of the Archaeological Insti
tute of America, held June 4th. 
Present: Miss Alice Fletcher,
Dr. Fewkes, Prof. Carroll, Prof. 
Hewett, and Mr. Lummis. The 
question was if, in view of 
Secretary Wilson's refusal, we 
had better confine this year's 
activities to the Indian Reser
vations and to Mexican land 
grants, leaving the Forest 
Reserves aside as under impossi
ble conditions, or whether the 
matter should be taken to the 
President for his decision as to 
whether we should do this or 
whether he would interfere. The 
unanimous decision of the meet
ing was that the matter should 
be brought before the President. 
His action is set forth above. 
It is the judgment of the Ameri
can Committee that this action 
has saved a year in the working 
of the Southwest Society and of 
such other scientific institu
tions as may be included.

O O O
Several letters between 

Hewett and Lummis indicate their 
course of action after this 
date; while other correspondence 
may exist that would expand on 
the details, the following 
summaries outline the reasoning 
involved in the decision to 
excavate Yapashi in 1908 rather

than in 1907.
July 23. 19 0 7 — Hewett to

Lummis. Hewett recommends work 
be undertaken at Puye rather 
than in the Rito de los Frijoles 
or Yapashi, as permits issued by 
Garfield and the Santa Clara are 
free from all restrictions. The 
Rito and Yapashi are in the 
National Forest and Wilson would 
probably put restrictions on a 
permit. Hewett suggested the 
Southwest Society could work at 
Yapashi if Lummis obtains a 
permit from Wilson; but he 
leaves that decision to Lummis.

August 2, 1907--Lummis to 
Hewett. Garfield thinks an 
application to Uncle James 
[Wilson] for work in the Rito de 
los Frijoles would be worth
while.

August 3, 19 0 7— Lummis to
Hewett. It would not be a loss 
if Wilson refused the permit.

August 10, 19 07 — Hewett to
Lummis. Hewett received a 
permit to work in the Rito, but 
questions whether or not he 
should use it. He will go to 
the Rito next week to map out 
work for whenever they decide to 
proceed.

August 11, 1907--Hewett to 
Lummis. Hewett advises Lummis 
to wire request for a Forest 
Department permit "to make 
excavations in the canon of Rito 
de los Frijoles and on the 
adjacent mesas." "Now as be
tween Puye and the Rito, it is a 
case of 'how happy I could be 
with either.' The swag will be 
rather better at the Yapashi I 
think. At least it looked so to 
me the last time I saw them and 
I think there has probably been 
no recent looting." The deci
sion "will depend on what Jimmy 
[Wilson] does re restrictions."
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August 15. 1907--Hewett to 
Lummis. Hewett is still hesi
tant about the Rito. He plans 
ten days to two weeks of work at 
Puye "to clean up then do burial 
mounds at Yapashi for a week or 
10 days."

August 21. 1907— Hewett to 
Lummis. Hewett's idea is to 
completely finish the South 
House at Puye that season "then, 
if Uncle Jimmy 'toles fare,' cut 
our force down considerably and 
clean up the burial mounds at 
Yapashi." "A message from Wells 
indicates that our letter of 
marque and reprisal for the Rito 
and adjacent mesas will come all 
right..."

August 31. 19 0 7 — Hewett to 
Lummis. "Wells wires me that 
our Rito permit is granted. A 
private letter, however, points 
to restrictions that we won't 
stand for. Will save it in a 
day or two and we shall see. Am 
ready to hop onto the Yapashi 
burial mound if all is right..."

October 3. 1907--Hewett to 
Lummis. He decided not to "open 
up the Rito this season." He 
put all of his energy into Puye.

February 7. 1908— Hewett to 
Lummis. Hewett has the permit 
to work in the Rito but wants 
concessions from the Department 
of Agriculture.

August 5, 1908--Hewett to 
Lummis. "I think now that we 
must jump into the Rito this 
year. It is about to get away 
from us. Special agricultural 
privileges have been granted in 
the Valley and homesteads will 
be filed there before long. 
Accordingly I have asked for the 
renewal of our permit. Was 
assured before I left Washington 
that it would be granted if 
asked for without reference to

Wilson. We will ignore all 
conditions absolutely, simply 
going ahead in obedience to the 
law and I'm willing to take all 
consequences."

August 15. 19 08 — Hewett to 
Lummis. "Will make camp in the 
Rito de los Frijoles for some 
preliminary studies. Have not 
fully determined on the sites 
for excavation."

August 24. 1908— Hewett to 
Lummis. "I have a thousand 
dollars for New Mexico, divided 
between Harvard and New Mexico 
Arch. Society....I shall proba
bly work two sites, possibly three."

In summary, while Hewett 
needed to comply with federal 
regulations, he also considered 
the damage that might result if 
homesteaders began to explore 
land that contained archaeologi
cal sites. Once he received his 
permit and had support from the 
Peabody Museum of Archaeology 
and Ethnology and the Santa Fe 
Archaeological Society, he 
initiated excavations at Tyuonyi 
and other sites in the Rito de 
los Frijoles, as well as at 
three pueblos on the mesas to 
the south— Frijolito, San Mi
guel, and Yapashi (Hewett 1909a).

YAPASI EXCAVATIONS 
AND COLLECTIONS

The question of exactly what 
was done at the sites and where 
the notes and other materials 
went has not been fully an
swered. Hewett's 1908 report 
indicates (1) that 60 rooms in 
outlying ruins were excavated, 
but not how many at each ruin, 
e.g., Yapashi, San Miguel, and 
Frijolito; (2) that a photo 
record was kept; and (3) that 
topographic and archaeological
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maps were drawn. We know that 
several trenches and a number of 
rooms were excavated at Yapashi. 
Because of Hewett's desire to 
investigate the "burial mounds," 
he put trenches through some of 
the smaller mounds that surround 
the large pueblo.

The Bandelier project survey 
map (Figure 2) indicates which 
rooms or areas were previously 
excavated; a total of 14 rooms 
in 3 areas of the site show 
major disturbance and two other 
areas were excavated at some 
time in the past (Figure 2). 
Included are two adjacent rooms 
in the western room block, four 
(two groups of two adjoining 
rooms) in the southern room 
block, and eight in the eastern 
room block (five in one room and 
three in another, these separat
ed by a row of three other 
rooms). Possibly more rooms 
were excavated. A glass slide 
in the Hewett collection (Figure 
3) shows approximately 14 exca
vated rooms in two rows in one 
area of the site in 1908. The 
discrepancy between the map in 
Figure 2 and the slide is unex
plained. Several archaeologists 
have guestioned whether this 
slide is Yapashi or another site 
that was excavated in 1908. One 
explanation may be a result of 
wall disintegration over the 
years. Two photographs, Hewett 
(1 909a :Figure 94) and Hoard 
(1983:68), show stone walls that 
were higher then than they are 
today. On the other hand, 
possibly some backfilling took 
place, but if so, by whom? 
Hewett does not mention back
filling his sites, and there is 
no known record of stabilization 
at that site by the National 
Park Service (Creutz 1975).

Some artifacts (Accession No. 
08-02) at the Peabody Museum of 
Archaeology and Ethnology were 
part of A. M. Tozzer's collec
tion under the Joint Expedition

in July and August of 1908. 
They are from the Rito de los 
Frijoles-Pueblo of the Stone 
Lions (Yapashi) (Ian W. Brown, 
Assistant Curator of North 
American Collections, personal 
communications 1984; Robert W. 
Preucel, Associate Curator of 
Southwestern Archaeology, per
sonal communication 1990) . 
Included in this accession are 
some human bones, bone artifacts 
(awls, whistles, scraper, 
points, pendant, spatula), 
ground stone (axes, a metate, 
manos, hammerstones, smoothers), 
chipped stone (points, flakes), 
an arrow straightener, corn, 
quartz crystals, pottery mold, 
ceramic materials (olla, pipe, 
ball) , shell pendant, twisted 
vine, matting fragments, etc. 
Which artifacts are attributable 
to which site, or to either 
site, is not clear. A different 
list indicates that the materi
als came from 5 different 
trenches and 42 different rooms. 
An accompanying sketch map of a 
site is more representative of 
Tyuonyi, with its curved wall, 
than Yapashi. The map also 
shows 42 numbered rooms; thus, 
it is more likely that this 
material was from Tyuonyi.

The Peabody shared all the 
material from this expedition. 
Kidder's (1915:Plate XXI) illus
trates one bowl that, in his 
table of provenience and owner
ship, is listed as being from 
the New Mexico State Museum. 
This vessel is now at the San 
Diego Museum of Man, Cat. No. 
10786. It is a Biscuit ware 
bowl, with inside designs con
sisting of black circles and a 
serpent, while the outside has 
outlined triangles with cross 
lines in them. The bottom of
the bowl is marked Y ..... 19 08.
Correspondence (9 May 1985) 
between Linda Fisk-Jones of the 
San Diego Museum and J. Andrew 
Darling (then of New Mexico
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Figure 2. 1989 map of Yapashi prepared by J. Miller and the
National Park Service Bandelier Project survey crew.
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Figure 3. Illustration of excavations at Yapashi, taken from a 
glass slide in the Edgar L. Hewett collection, School 
of American Research Collections in the Museum of New 
Mexico, Laboratory of Anthropology, No. GS1.52028.

State Monuments) indicates that 
vessel was part of a collection 
brought by Hewett to the Panama- 
California Exposition and later 
made part of the permanent 
collection. It was part of the 
collection that was retained in 
New Mexico. Recent examination 
of the records at the Museum of 
New Mexico, however, has not 
revealed any trace of that share 
of the collection.

DISCUSSION
Because finances were always 

needed to support the work of 
the School, Hewett entered into 
a number of cooperative agree
ments in order to carry out his 
fieldwork. Several people from

the Peabody Museum at Harvard 
University were among those who 
worked with the School in var
ious field endeavors that summer 
(Hewett 1908a). The entire list 
of participants is as follows: 

Byron Cummings
(who directed the Arizona 
work)

Hugo de Fritsch 
Dr. R. B. Dixon 
Dr. A. J. Flynn 
John Harrington 
Neil Judd
A. V. Kidder (Harvard)
Clifton Lockhart 
Warner McLaughlin 
Sylvanus G. Morley 

(Harvard)
J. H. Morley 
Jess Nusbaum
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E. C. Parsons 
Paul Stanwood 
Dr. Alfred M. Tozzer 

(Harvard)
Mrs. B. A. Tozzer 
Fowler (1989) indicates that 

five of these men (Harrington, 
Kidder, Morley, Nusbaum, and A. 
M. Tozzer) were part of the 
field crew that worked in Fri- 
joles Canyon and that two (Dixon 
and Mrs. Tozzer) were visitors from Harvard.

Unfortunabely, by the end of 
the summer, a major clash had 
developed between Hewett and A. 
M. Tozzer. It was part of a 
larger competition that brewed 
for years between Harvard and 
Hewett (Fowler 1989; Hinsley 
1985, 1986) . Hewett may not
have published excavation re
sults if interpersonal relations 
made some field notes, maps, and 
other materials inaccessible to 
him because they were part of 
the Harvard Peabody Museum 
"swag." Hewett was willing to 
ignore the materials from 
Yapashi if that site did not 
yield the "swag" that he antici
pated. That the burials were 
not as prolific as anticipated 
may be an understatement. There 
were probably few, if any. This 
statement is based on the fact 
that, in other years, Hewett had 
been sending all of his skeletal 
material to the Bureau of Ameri
can Ethnology, Smithsonian 
Institution, for Hrdlicka to 
examine. Yet, none of the 
material catalogued by the 
Smithsonian is from Yapashi. As 
noted above, only a few human 
remains were among the Tozzer 
collection.

Based on the available evi
dence, further directions for 
research on past excavations

and collections from Yapashi 
include (1) pursueing papers 
and field notes from members of 
the 1908 field research team, 
particularly those of Kidder, 
Morley, Nusbaum, and Tozzer; and 
(2) conducting more detailed 
searches and examining collec
tions and archives at the Peabody Museum.

That not all material will be 
found in one place, let alone 
under Hewett's name, is not 
surprising, given the joint 
agreements among the various 
institutions that supported the 
study that year. Hewett's later 
policy of trading of collections 
to insure that all museums would 
have representative samples of 
materials from all areas also 
complicates the trail of arti
facts from excavation site to 
current repository. But the 
trail may be worth further 
pursuit in order for us to 
understand some of the differ
ences among large pueblo sites 
attributed to the Cochiti ancestors .
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GLAZE-DECORATED POTTERY OF PUYE AND PICURIS PUEBLO
Bart Olinger

At Puye, 13 km (8 mi) west of 
Santa Clara Pueblo, and at old 
Picuris, immediately north of 
the present Picuris Pueblo, the 
surface sherd scatters are 
composed principally of glaze
decorated pottery. These pue
blos are located far north of 
what is commonly regarded as the 
area where glaze wares were 
made. The northern boundary of 
that region includes Pecos 
Pueblo, the Galisteo Basin, the 
Cochiti Pueblo area, and the Zia 
Pueblo area. Using X-ray fluo
rescence, I confirm that glaze
decorated pottery was made at 
these sites, and I identify the 
indigenous and imported sherds. 
I then describe the physical 
characteristics of the glaze
decorated pottery of Puye and 
Picuris Pueblo and speculate how 
these glaze-ware potters came to 
live at locations remote from 
other glaze-ware areas.

INTRODUCTION
A. V. Kidder (1915) first de

scribed the glaze-decorated ware 
of Puye. His report was the 
first detailed account of the 
pottery that Hewett had excavat
ed for decades on the Pajarito 
Plateau. Kidder called the 
glaze wares "red ware" because 
of the almost exclusive use of 
red slip on the glaze ware at 
Puye. Though Kidder does not 
write particularly about the 
pottery of Puye, design features 
of the pottery from there appear 
in the provenance information 
that he listed at the end of the 
article. Since rim shapes had 
not been categorized yet, Kidder 
made only passing reference to

glaze ware bowl and jar shapes.
Anna 0. Shepard (1942) de

scribed the glaze-decorated 
pottery found at Puye and Picu
ris as being made mostly on 
site, with the types that were 
made earlier being imported from 
the other glaze-pottery produc
ing areas. She described the 
indigenous pottery from both 
Puye and Picuris as being the 
"Late Group," Kidder's Glazes IV 
and V, or Mera1s Groups D and E, 
or types San Lazaro Polychrome, 
Puaray Polychrome, and Tiguex 
Glaze Polychrome. Mera (1933) 
described and correlated these 
classifications and types of 
glaze-decorated pottery. The 
temper of Puye glaze pottery was 
described as "vitric tuff" and 
that of Picuris as "arkosic 
sand" (Shepard 1942).

POTTERY ANALYSES
The procedure for this study 

was to collect X-ray fluorescent 
data for collections of glaze
decorated sherds from Puye and 
Picuris. Then, the data were 
examined for chemical constitu
ent homogeneity. Large propor
tions of homogenous sherds are 
indicators of pottery from a 
common origin. The sherds in 
the homogenous groups are then 
examined for common physical 
characteristics, including rim 
shape, slip and glaze character, 
the designs made with them, and 
properties of the paste.

The discrimination procedure 
runs as follows. The exposed 
paste along the edge of a sherd 
is irradiated with monochromatic 
X rays from a 109-cd source that 
have an energy of 22 keV. The
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elements in the sherd paste that 
are excited by these X rays emit 
secondary X rays whose energies 
are characteristic of their 
sources and whose intensities 
are proportional to the concen
trations of the elements. The 
largest number detected that can 
be readily distinguished come 
from iron (Fe) , zirconium (Zr) , 
and strontium (Sr). The propor
tion of the X rays from these 
three elements is used as the X- 
ray signature for the sherd. 
When needed, X rays from other 
elements can be considered to 
enhance the signature.

The compositional scatter 
plots we use are three-component 
plots, such as the triangular 
plots commonly used in geology. 
However, it is relative X-ray 
intensities that are plotted and 
not relative atomic or weight 
compositions. These can be 
readily determined by referring 
to the standard rock sample, 
GSP-1. It turns out that, for 
an equal number of X-ray counts, 
the atomic ratios of Fe:Zr:Sr 
are 226:1:2.In order to analyze the 
results, we assume that the 
potters made their wares from 
clay and temper that they gath
ered, prepared, and mixed in 
traditional ways. The model 
therefore assumes that pottery 
from a village has one or sever
al homogeneous chemical signa
tures. The pottery from a 
nonproducing village could 
display several different signa
tures. With sufficient data on 
the pottery from the surrounding 
region, sites that produced 
pottery and sites with which 
they traded can be identified. 
Examples of the use of this 
technique are by Olinger (1988) 
and Olinger and Woosley (1989).

The pottery studied from Puye 
came from the Laboratory of 
Anthropology, Museum of New 
Mexico, collection assembled by

H. P. Mera in the 1920s and 
1930s. Though extensive excava
tions were carried out at Puye 
in the early 1900s, no sherd 
collection from that work can be 
located. Likewise, extensive 
excavations have been carried 
out at old Picuris by Herbert 
Dick from 1961 until 1964, but 
no report of that work has been 
published, and the sherds are 
not available for study. With 
permission of the Governor's 
office at Picuris Pueblo, a grab 
collection was made in the 
summer of 1987. Those sherds 
are available for study at the 
Laboratory of Anthropology.

GLAZE-DECORATED POTTERY 
OF PUYE

Figure la is the cluster 
diagram for the glaze-decorated 
sherds from Puye. It displays a 
dominant cluster of data cen
tered at 37.5% Zr, 11% Sr. A 
second, less-well-defined clus
ter is centered at approximately 
28% Zr, 28% Sr. The features of 
this diagram show that almost 
all of the glaze-decorated 
pottery at Puye came from two 
sources. The closest glaze
decorated pottery producers are 
35 km (22 mi) to the south, over 
rugged terrain. Without further 
analyses, we either conclude 
that the pottery was made at 
Puye, or that the inhabitants 
were very closely aligned with a 
particular pueblo in the glaze
ware district, excluding trade 
with other villages.

The sherds from Puye, as 
represented by the dense data 
cluster in Figure la, are all 
slipped dark red-orange and a 
tan brown. The glaze paint 
lines are thick, not wide, well- 
defined, and not runny. The 
areas bordered by the glaze 
lines are covered by a slip that 
is a slightly different shade 
than the body of the vessel,
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making the pottery a true poly
chrome. The absence of white 
slip on the glaze-decorated 
pottery makes it unique, since 
the shapes of the bowl rims 
indicate that the pottery was 
made during a time when white 
slip was popular on glaze wares. 
Many fine illustrations of the 
designs on the pottery are in 
Kidder's (1915) report. We have 
insufficient material to esti
mate accurately the proportion 
of bowls and jars, but jars are 
not uncommon.

The shapes of some of the 
bowl rims are sketched in Figure 
lb. Based on the classifica
tions summarized by Mera (1933), 
most fall within Group E, which 
would date this pottery between 
A . D . 1520 and 1650 (Warren 
1969). The absence of glaze
decorated pottery from earlier 
groups should be noted; it 
appears as though Puye was 
occupied by people who made 
glaze wares for only a very 
limited period. The illustra
tions in Kidder (1915) show that 
the shapes of the glaze
decorated bowls and jars are 
different than the biscuit-ware 
bowls and jars made at the 
surrounding Tewa villages.

The paste is soft and orange 
to gray in color. The temper is 
well-defined sand particles 
measuring 0.5 mm and larger. 
The sand is not water worn and 
has the appearance of the mate
rial that weathers from the tuff 
rock on which Puye sits. Large 
amounts of this sand can be 
easily gathered from the numer
ous ant mounds in the area. 
Volcanic ash particles found in 
prehistoric and historic Tewa 
pottery are not visible in the 
paste.

A description of the pottery 
that falls into the second data 
cluster is similar to that of 
the pottery in the major chemi
cal grouping.

From the evidence presented 
here— the chemical homogeneity 
and the red slipped decorations 
— the glaze-decorated pottery at 
Puye was made on the site. The 
characteristics of the paste, 
the shapes of the pottery, and 
the use of red slip and glaze 
paint would suggest that the 
potters were not from the local 
biscuit-pottery tradition of the 
surrounding Tewa villages.

GLAZE-DECORATED POTTERY 
OF PICURIS

The cluster diagram for the 
glaze-decorated sherds from 
Picuris displays a dominant 
cluster of data centered at 33% 
Zr, 9% Sr (Figure 2a). The 
remainder of the data are scat
tered. The plot suggests that 
Picuris potters made their own 
glaze-decorated pottery, since 
the closest glaze-ware site is 
45 km (28 mi) away, excluding 
Puye, which is 35 km (22 mi) 
away. We can exclude Puye, 
since the chemical signatures do 
not coincide and the rim shapes 
are entirely different. There 
are other differences, also. 
Coincidentally, the next glaze
ware producer, located 45 km 
away, was Pecos. The chemical 
signature of Pecos pottery does 
coincide with that of Picuris! 
But again, there are many dif
ferences between the pottery of 
the two. Pecos pottery was 
slipped white, and Picuris 
pottery was not. Pecos pottery 
is much more dense and hard than 
Picuris pottery. And, there are 
other differences. In conclu
sion, the dense cluster of data 
has to be from Picuris, or some 
yet-to-be discovered pueblo. 
The sherds represented by the 
widely scattered data are numer
ous cream-slipped polychromes 
from south of La Bajada having 
Group E and F rims.

The sherds from Picuris
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represented by the dense data 
cluster in Figure 2a are mostly 
slipped in red, orange, and 
light brown. As with Puye 
pottery, the glaze-paint lines 
are thick, not wide, well-de
fined, and not runny. The 
potters slipped the areas bor
dered by the glaze paint with 
contrasting light orange, red, 
and light brown, resulting in 
beautiful, contrasting, tricol
ored designs. Occasionally, 
white slips are also used; the 
slip covered large areas broken 
only by glaze-paint lines. The 
trademark of glaze-decorated 
Picuris pottery is the fine, 
mica particles found in the 
slip.

The shapes of some of the 
bowl rims from sherds represent
ed by the data cluster are 
sketched in Figure 2b. They 
belong to Mera's Group D. We 
would caution the use of these 
rim shapes for dating the occu
pation of Picuris by glaze-ware 
producers. The final analysis 
of the dating of this pottery 
belongs to Herbert Dick, who is 
currently working on a report of 
the work that he and his cowork
ers did 25 years ago. Like the 
pottery of Puye, the paste is 
soft and orange to gray in 
color. Unlike Puye, the paste 
is loaded with fine sand parti
cles and fine mica flakes,

together called arkosic sand.
DISCUSSION

The explanations of how 
glaze-decorated pottery came to 
be made at Puye and Picuris, 
both isolated from the main body 
of glaze-decorated pottery 
making sites, are similar. The 
pottery made at Puye and Picuris 
are both late in the glaze 
pottery sequence. Peckham and 
Olinger (1990) postulated that 
Puye was occupied by Tewa- 
speaking Tanos in the early 
1500s, who brought with them 
their glaze-decoration tradi
tion. A similar argument can be 
made for Picuris. The Tiwa- 
speaking pueblos, other than 
Picuris and Taos, are Sandia and 
Ysleta, both in the heart of 
what was once the glaze-decorat
ed pottery production area. The 
glaze-decorated pottery tech
nique could have been brought to 
Picuris by refugees or immi
grants from the Albuquerque area 
who spoke Tiwa.
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THE JORNADA BRANCH OF THE MOGOLLON?
Albert H. Schroeder

For years, the archaeological 
tradition of southeastern New 
Mexico has been referred to as 
the Jornada branch of the Mogol- 
lon culture. It was preceded by 
a Late Archaic tradition, which 
exhibits few similarities to the 
Cochise tradition to the west or 
the Oshara to the north (Irwin- 
Williams 1979). These preceram
ic remains appear to be more 
similar to the Archaic of the 
west Texas Trans-Pecos region, 
according to Beckes and Adovasio 
(1982). It also has been noted 
that associated Archaic point 
types in southeastern New Mexi
co, which have a broad distribu
tion, also occur in the southern 
plains or from west Texas south 
to Big Bend (Leslie 1979).

My primary involvement with 
the archaeology of this region 
was the excavation of Pratt Cave 
in McKittrick Canyon near the 
south end of the Guadalupe 
Mountains, a few miles south of 
the New Mexico-Texas line. 
While surface and near surface 
levels of the site indicate 
historic-period use, probably by 
Mescalero Apaches, the remainder 
of the artifacts represent 
deposition from one prehistoric 
culture pattern. The contents, 
with few exceptions, are fairly 
homogeneous throughout (Schroed
er 1983:35). Dates range from 
2560 B.P. ± 34 years to 1420 
B.P. ± 60 years, with a crema
tion dating 2200 B.P. ± 60 
years. These dates place the 
lower levels in Late Archaic 
times.

Pollen data indicate a trend 
from mesic to warmer and drier 
conditions. Present-day samples 
from near the cave suggest a

more moist and cool phase than 
do the deposits from the surface 
of the cave, but not as moist as 
the lowest levels. Assuming the 
dates to be correct, there 
appears to have been practically 
no material culture change 
throughout the 1,100 years, 
judging by the perishable mate
rials recovered. The two chert 
blades indicated little. By 
themselves, these artifacts do 
not form an identifiable culture 
pattern. However, they suggest 
brief visits to the cave 
throughout the 1,100-year peri
od, which appears to be a common 
pattern for Archaic period site 
use in southeastern New Mexico 
(Applegarth 1976; see also 
Wilson 1984:164). The recovered 
material exhibits a few similar
ities to materials from areas 
farther to the west and north
west and to the south (Schroeder 
1983:130, 233 ff), a situation 
comparable to Irwin-Williams' 
(1979) observation of the few 
similarities of southeastern New 
Mexico materials to the Cochise 
and Oshara traditions to the 
west and north, respectively. 
Others report similarities to 
Late Archaic remains in west 
Texas (Beckes and Adovasio 1982) .

ARCHAIC-PERIOD CAVE SITES
As with many Archaic-period 

cave sites in the Guadalupe 
Mountains (and elsewhere) , 
excavations in Pratt Cave pro
duced perishable material and 
little else. The following 
summary of other cave excava
tions is derived from the final 
chapter of the Pratt Cave report
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(Schroeder 1983). The remains 
in other caves in the Guadalupe 
Mountains (Mera 1938) bear 
little similarity to those of 
the Pratt Cave, with one notable 
exception— Cremation Cave. Here 
calcined bone had been gathered 
from the cremation site and 
placed in baskets set on ledges 
in the cave. Eventually break
ing down, basket fragments and 
bone fell to the surface of the 
cave. Associated with these 
deposits were cordage that was 
stained red, coiled baskets, 
o1ive1la beads, ochre, leaf
shaped chert blades, and un
burned infant bone fragments, 
similar to some of the items in 
Pratt Cave.

Burnett Cave, also in these 
mountains (Howard 1930), yielded 
both baskets and twined bag 
containers with cremated re
mains. With one container was 
an atlatl and seed beads; a 
feather headdress was with 
another; and perforated shell 
fragments were with the third. 
The baskets exhibit various 
foundations— grass bundle, rod 
with a bundle, two-rod and 
bundle, and twig— similar to 
those of Pratt Cave, with the 
exception of the last.

Mera (1938) reports on other 
caves in the Guadalupe Mountains 
that contain materials either 
associated with inhumations or 
in deposits lacking any inter
ments. The items involved are 
similar to the contents of Pratt 
Cave, including cordage and rope 
fragments, knotted leaves and 
cords, checkered matting frag
ments, wood "paddles," assorted 
sticks with round or pointed 
ends, hair cordage, tubular bone 
beads, split sotol stalks, hide 
with fur attached, and dressed 
skins. Other items not found in 
Pratt Cave are quantities of 
flaked stone implements, atlatls 
with red paint, twilled or 
wickerwork sandals, pieces of

gourds, net fragments, choppers, 
knotted cordage with fringe that 
is tipped with feathers and 
wrapped with tissue-like skin, 
and possible fire drills.

Mera's caves that yielded 
ceramics reveal even more flaked 
implements than the aceramic 
caves: manos and "dart" fore
shafts from Goat Cave; a stick 
with longitudinal grooves point
ed at one end and diagonally cut 
at the other, a mano, and stone 
tools from Wild Horse Cave; and 
similar material from North 
Three Forks Cave. Little else 
is associated with ceramics at 
Two Caves. Pottery types in 
these sites include plain brown 
ware, Chupadero Black-on-white, 
and El Paso Polychrome, all 
probably dating post-A.D. 1200.

Among items lacking at Pratt 
Cave, but present at M e r a 's 
preceramic sites, are Agave 
Parrvi quids, Opuntia. and gourd 
rings. Corn appears to be rare 
throughout. Indications of 
historic-period occupation at 
some of the caves are horse and 
cattle bones, which correlate 
with horse bone and chile at 
Pratt Cave. Basketry at Mera's 
preceramic sites exhibits one- 
and two-rod, bundle, and bundle 
foundation with interlocking 
stitch techniques. The two-rod 
type is present in caves with 
cremations or burials. Baskets 
with a bundle foundation of 
woody stems and noninterlocking 
stitches occur in caves without 
ceramics, with the exception of Goat Cave.

CAVE BURIAL REMAINS
There appears to be two 

possible patterns for the prec
eramic cave deposits in this 
area— caves with cremations and 
possibly caves with inhumations. 
Caves with cremations contain 
dyed cordage (mostly S-twisted), 
coiled baskets with different
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foundation and stitching tech
niques, olivella beads, tubular 
bone beads, chert knifes, 
dressed hide, twin woven bags, 
atlatls, seed beads, fresh water 
shell pendants, and a variety of 
wooden implements with a minimum 
of shaping. Caves with inhuma
tions may contain the coiled 
baskets, olivella beads, tubular 
bone beads, dressed hide, at
latls, and minimally shaped 
wooden implements. Material 
found with the latter sites, 
possibly representing a second 
pattern but not found with the 
former sites, are twilled and 
wickerwork sandals, gourds, 
quids, nets, choppers, fire 
drills or kits, plain cordage, 
and quantities of worked stone.

In making comparisons with 
more distant sites, as in the 
Hueco Mountains and the Playas 
District (Cosgrove 1947), where 
only unburned burials occur, 
there are a considerable number 
of artifacts that are lacking in 
the Guadalupe Mountains. Some 
of these artifacts, however, are 
shared with sites or levels 
considered to be Archaic in this 
more southern district.

Going farther afield, to the 
south, there appears to be 
little similarity between mate
rial from Pratt Cave and materi
al from sites in Val Verde 
County, Texas (Holden 1937) or 
caves in Culberson County 
(Jackson 1937). Some of Jack
son's sites contain ceramics, 
midden circles, and artifacts 
somewhat like those from caves 
with inhumations in the Guada
lupe Mountains, as reported by 
Mera. Cremations along the 
lower Pecos River-Rio Grande 
junction area are estimated to 
date between A.D. 300 and 900 
(Martin 1933), more recent than 
those at Pratt Cave.

To the north of the Guadalupe 
Mountains, a number of complexes 
(Lobo, Santa Ana, and Concho)

dating prior to 800 B.C. have 
been identified. Unfortunately, 
recovery of associated perisha
ble material has been limited. 
To the south, Sayles (1935) and 
Lehmer (1948) deal with the 
Hueco phase complex, in which 
some of the Archaic material is 
similar to that from sites with 
cremations in the Guadalupes. 
Most, however, relate to the 
roster of traits found in prec
eramic caves without cremations 
in the same locale. Unburned 
burials are common to both 
Archaic occupations.

To the northwest of Pratt 
Cave, there are also some simi
larities to the materials found 
in the upper Gila sites (Cos
grove 1947) . However, the 
cordage is primarily Z-twist, 
rather than S-twist, and crema
tions are lacking. Basketry is 
predominantly two-rod and bundle 
with noninterlocking stitching, 
opposed to the Hueco Mountains 
area and to the south, where 
bundle foundations with inter
locking stitch are more common. 
At Pratt Cave, both types occur.

To the west in Dona Ana 
County, New Mexico, Howard 
(1932) found a two-rod and 
splint basket very much like the 
specimen recovered from the 
cache in Pratt Cave. Farther to 
the west, in the San Carlos 
Indian Reservation in Arizona, 
Haury (1957) uncovered crema
tions dating 2515 B.P., which he 
assigned to the San Pedro phase 
of the Cochise culture. The 
general lack of perishable 
material at other San Pedro 
phase sites make comparisons 
with Pratt Cave impossible. 
However, Haury's dates are only 
300 years older than that of the 
cremation at Pratt Cave (2200 
B.P. ± 60 ).

As indicated in the Pratt 
Cave report, the practice of 
cremation can be traced from 
central Wisconsin, where it
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dates between 8,000 and 7,000 
B.C. (Jennings and Norbeck 
1964:228); to Oregon, where it 
dates 3,500 B.C. to A.D. 500 
(Jennings and Norbeck 1964:164); 
to California, where it dates 
2,000 B.C. to A.D. 300 (Jennings 
and Norbeck 1964:127). The 
practice of cremation reaches 
southern Arizona about 540 B.C. 
and Pratt Cave by 225 B.C. 
Other southern California traits 
may have diffused east into the 
Southwest prior to the appear
ance of ceramics, such as prec
eramic roasting pits and pit 
houses (as opposed to the basin- 
or dish-shaped wikiup structures 
of the San Pedro phase), which 
occur in the Lake Mead area 
(Schroeder 1961:95-96), and 
earlier Amargosa-like materials, 
which were recovered from the 
lower levels of Ventana Cave in 
southern Arizona (Haury 
1950:532-533, Figures 115-116). 
Not to be overlooked are the 
olivella beads from the Gulf of 
California in the lower levels 
of Pratt Cave. Another aspect 
of this connection to be consid
ered is Rogers' (1958) data 
indicating the presence of a 
Late Archaic Amargosa occupation 
across central and southern 
Arizona, perhaps the bridge 
across which Gulf of California 
shell was traded into New Mexi
co .

DISCUSSION
Unfortunately, the problem of 

a Late Archaic site, such as 
Pratt Cave, exhibiting a mixture 
of perishable traits, some of 
which are similar to those of 
other areas to the south, west, 
and northwest, is not restricted 
to nonlithic remains. Wilson 
(1984:164, 174), in his survey
from the southern Tularosa 
Basin, south to Pinon, New 
Mexico, notes that the projec
tile points recovered are as

varied as those illustrated by 
Beckes et al. (1977) and Carmi
chael (1982 ), and that the 
artifacts and assemblages are 
reminiscent of those from sites 
to the east and south, as well 
as those to the north and west.

Questions naturally arise— do 
the Late Archaic cultural depos
its at sites with mixes of local 
and nonlocal materials represent 
the result of wide-ranging, 
seasonal cycles or an overlap of 
two or more neighboring groups. 
Such locales with this type of 
mixtures appear to have occurred 
in northwestern Arizona among 
semisedentary ceramic groups 
(Colton 1939:Figure 2), where 
the pottery of three groups 
occurs in the Aquarius Plateau 
area. Another question is wheth
er identifiable point types 
found some distance from their 
usual concentrations can be 
considered to be outside of 
their range? Or did these 
people of Late Archaic times 
range far beyond their territory 
during bad subsistence years?

When we turn to the problem 
of the identity of the occupants 
of the Late Archaic period in 
southern and southeastern New 
Mexico and adjacent areas, we 
note that Lehmer (1948) proposed 
that the Jornada Mogollon of 
ceramic times developed out of 
the Late Archaic Hueco phase, 
which he considered to be a 
variant of the Late Cochise. 
Corley (1965) later extended the 
eastern boundary of Lehmer's 
Jornada Mogollon, including the 
Hueco phase, from west of the 
Pecos River into the Midland, 
Texas, area. This proposed 
development of the Jornada 
Mogollon out of the Cochise is 
in opposition to Haury's (1940) 
suggestion, as well as Sayles 
and Antevs' (1941) idea, of a 
Mogollon derivation out of the 
San Pedro phase of the Cochise. 
Wheat (1955:30) agreed with
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Haury and raised the question of 
whether the Jornada was a Mogol- 
lon branch or a Mogollonized 
branch?Beckes and Adovasio (1982: 
201 , 207 ) suggest that the 
Archaic within the geographical 
bounds of the Jornada branch of 
the Mogollon was not derived 
from the Hueco phase, as it 
exhibits some diagnostic arit- 
facts that occur in Cochise 
contexts. Sayles (1935) pro
posed that the Hueco phase was 
closer to the Trans-Pecos Texas 
and Coahuila Archaic, rather 
than the Cochise Archaic. The 
recently termed Archaic Chihua
hua tradition, applied to sites 
from south-central New Mexico 
south into Mexico (MacNeish and 
Beckett 1987), also appears to 
contain several late Cochise 
traits. Beckett (1979) once 
suggested, but no longer be
lieves, that Archaic-period 
sites west of the San Andres 
Mountains are assignable to the 
Cochise tradition, and those 
sites to the east belong to a 
southeast-based tradition. 
Roney (1985) later modified this 
line by assigning the Southeast
ern Archaic to the region east 
of the Guadalupe Mountains.

Both of the suggestions for a 
boundary through southern New 
Mexico— dividing sites sharing 
traits with the Cochise on the 
west from those that do not on 
the east— seem to apply to and 
correlate with ceramic neighbors 
in the same area in the early 
ceramic period and later. The 
more western of the ceramic 
sites exhibit more Mogollon 
influences than do those to the 
east. In short, all of the 
above indicate a groping with a 
basic problem, cultural identi
ty.

A recent study (MacNeish and 
Beckett 1987:Figure 1) outlines 
the region of the Chihuahua 
tradition beginning about San

Antonio, New Mexico, on the Rio 
Grande, curving gradually south
eastward and continuing south to 
near Big Bend, Texas, and then 
continuing into Chihuahua. 
Another study (Mallouf 
1990:Figure 5) identifies a Late 
Archaic tradition, the South 
Plains tradition, which abuts 
the eastern boundary of the 
Chihuahua tradition from below 
the Rio Conchos in Chihuahua, 
then continues north to the 
Guadalupe Mountains, New Mexico, 
and then diverges east to the 
Midland, Texas, area. Its 
western and northern lines 
correlate with the distribution 
of the Livermore point in the 
same region and also include a 
good portion of Corley's (1965) 
eastern extension of Lehmer's 
Jornada Mogollon area, as well 
as Leslie's (1979) Southeastern 
Archaic. This seems to clarify 
the Late Archaic situation in 
southeastern New Mexico. Howev
er, the Chihuahua tradition 
incorporates practically all of 
Lehmer's Jornada Mogollon re
gion, which tends to confuse the 
picture. Is there a northern 
Chihuahua tradition variant, the 
non-Cochise, non-Mogollon de
rived Jornada, represented by 
Lehmer's Jornada Mogollon?

In the Southwest, all early 
ceramic cultures appear to have 
grown out of the local Late 
Archaic predecessor by the 
addition of pottery, with the 
exception of the Hohokam (Rogers 
1945:174; Schroeder 1985:161- 
164). Early ceramic variants 
among like neighboring groups 
may have developed out of local 
Late Archaic variants. If so, 
the Jornada of ceramic times may 
well represent derivation from a 
local Late Archaic variant of 
the Chihuahua tradition. In 
this case, on the basis of 
discussion in the above para
graph, the Jornada cannot lay 
claim to a direct relationship
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with the Cochise or the derived 
ceramic-period Mogollon.

Perhaps a panel of investiga
tors dealing first hand with 
this problem could produce a map 
of the distribution of traits 
that can be definitely assigned 
to one or the other of the Late 
Archaic Cochise and Southeastern 
Archaic (South Plains?) pat
terns. Then areas of overlap 
might be identified (see 
Schroeder 1985:158), which in 
turn should help to distinguish 
variants or possible traditions. 
As the situation stands now, 
Lehmer's Jornada Mogollon area 
appears to have grown out of the 
Chihuahua tradition, as MacNeish 
and Beckett's map suggests. 
Thus, it did not develop out of 
the Cochise to be Mogollon 
derived. Later Mogollon influ
ences in ceramic times are

obvious in Lehmer's Jornada 
area. But these do not make the 
Jornada Mogollon. This situa
tion is similar to that in 
southeastern Arizona, where the 
local, ceramic-period develop
ment exhibits Hohokam influence, 
but this does not make those 
Mogollon people Hohokam, as some 
have suggested by applying the 
name Hohokam to them (Masse 
1980; Wallace 1985).
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HOPI AND HOPI-TEWA POTTERY MAKING: 
THE TECHNOLOGY OF A TRADITION

Michael B. Stanislawski
Pottery has long been impor

tant to prehistoric and modern 
Southwestern Pueblo peoples. 
Many local clays are available 
in this semiarid region, and the 
art of pottery making was intro
duced from northern Mexico as 
early as 2,500 years ago (Haury 
1976). Even more practical than 
basketry for the Hopi, pottery 
has been used for storage, 
cooking, carrying, religious 
observance, and even construc
tion activities (see Colton 
1953; Smith 1971; Stanislawski 
1968-74, 1969a, 1969b, 1978).

As recently as 1890, virtual
ly all adult Hopi women made 
pottery (see Donaldson 1893). 
Even today, when metal, glass, 
and porcelain containers have 
nearly replaced traditional 
pottery for cooking and storage, 
many traditional Hopi women feel 
that one sign of their success 
in Hopi and Hopi-Tewa society 
involves making pottery. It is 
a vital part of their unique 
"Hopi Way."

Pottery also greatly inter
ests scientists. It is a 
relatively permanent and well- 
preserved human product, and, if 
fired above 600-700 degrees C, 
the potsherds may last for tens 
of thousands of years.

However, since pottery forms, 
such as jars and bowls, are 
fragile, they must be frequently 
replaced. Thus, where pottery 
is a major local product used on 
a daily basis, as was true in 
the Hopi Mesa area until about 
1890, it will be frequently 
handled, broken, and reproduced. 
Thus, both potsherds and whole 
pots are produced constantly in 
a pottery-using society. As

Kubler (1967) has noted, in any 
such handcraft, frequent repro
duction leads to small and often 
unnoticed variations in style 
resulting from boredom, play, or 
accident. This results in a 
constant, if gradual, cumulative 
change in form, style, materi
als, and techniques of manufac
ture. Gradual change in pottery 
types thus was and is common in 
the Hopi Mesa area, where hand 
production, to 1974, was still 
traditional, and the change can 
be analyzed, compared, and 
dated, in order to reveal cul
tural patterns that are unique 
to this area (Smith 1971).

On the other hand, major 
changes in wares, technologies, 
and styles, which have also 
occurred with some frequency on 
the Mesas (i,e., the successive 
changes from black-on-white 
pottery to Hopi yellow wares, 
such as Sikyatki Polychrome, 
Payupki Orange wares, Polacca 
Polychrome white wares, Sikyatki 
Revival yellow or white wares, 
etc.) occur much more rapidly 
and are more often the result of 
immigration or other types of 
intercultural contacts and 
diffusion.

In any case, some people have 
expressed the opinion that Hopi 
pottery may have declined in 
quality and quantity during the 
late nineteeth and early twenti
eth centuries, to the point that 
it was no longer important 
(e.g., Bunzel 1929; Granzberg 
1973; Hough 1915, 1917). Howev
er, traditional Hopi pottery 
production actually never 
ceased. More than 360 potters 
were producing in 1890 (Donald
son 1893), and field and docu
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mentary studies indicate that 
pottery continued to be produced 
in villages on all three mesas 
until at least the 1920s, and on 
First and Third Mesas up to the 
present (Stanislawski 1968- 
1974) . In general, traditional 
methods of production, tools, 
materials, designs and styles, 
and most vessel forms have 
remained constant. The tradi
tion showed very little altera
tion by Euro-Americans up to 
1973-74, other than such obvious 
Spanish introductions as domes
tic animal dung, which is now 
used as one form of fuel. In 
fact, accounts of pottery making 
dating back to the 1870s, the 
first sustained modern contacts, 
demonstrate great continuity 
(Colton 1953; Danson 1965; 
Hubert 1951; Stanislawski 1978; 
Stanislawski and Stanislawski 
1979; Stephen 1936).

Records show that a minimum 
of 250 potters have worked on 
the Mesas since 1930. Approxi
mately 150 of these were Hopi, 
and 100 are Hopi-Tewa (Stani
slawski 1968-1974, 1978; Stani
slawski and Stanislawski 1979). 
A minimum of 125 potters were 
working between 1968 and 1975 
(75 Hopi and 50 Hopi-Tewa) . In 
short, fewer women make pottery 
now than in 1890, and more of 
the potters are now Tewa.

Of the minimum 250 potters 
working from 1930 to 1975, only 
33 (13%) are known to have used 
identification marks, excluding 
signatures. This figure in
cludes 8 Hopi (5% of the 100 
total Hopi potters) and 25 Hopi- 
Tewa (25% of the Hopi-Tewa 
total). In addition, at least 
14 potters have written nick
names or native names on their 
pottery. To make matters more 
confusing, some potters come to 
be known by a name that is 
derived from their mark, such as 
"Feather Woman" for Helen Naha 
or "Frog Woman" for both Paqua

Naha and her daughter, Joy 
Navasie.

HOPI AND HOPI-TEWA 
POTTERY WARES AND TECHNOLOGY
The modern traditional Hopi 

or Hopi-Tewa potter makes two 
styles— undecorated cooking and 
storage wares in brown or pol
ished red or yellow and decorat
ed serving and ornamental wares. 
Few women now make the undeco
rated brown storage jars, bean 
pots, or pitched canteens, but 
many still make the undecorated, 
polished red and yellow bowls 
and jars. Tooled and polished 
red ware has become popular 
again, particularly shallow red 
bowls that are sometimes im
pressed, as in the past, with 
pumpkin seeds or, in today's 
variant, with a beverage can 
opener. Larger, high-walled 
yellow piki bowls are still 
widely made and used on all 
three mesas, too, particularly 
for making piki to be used as 
gifts at weddings and Kachina 
ceremonials.

The great majority of current 
Hopi and Hopi-Tewa pottery is, 
however, painted. In the past, 
more locally used plain ware 
vessels would have been pro
duced. (Five-hundred years ago, 
quantities of Hopi Sikyatki ware 
were traded all over the South
west. Even then, painted Hopi 
pottery was a major sale and 
trade item.) Today, the fired 
base or slip color may be natu
ral yellow, red, pink, apricot, 
or white; the color difference 
is due in part to different clay 
or slip and to different firing 
techniques. Colored wares are 
recognized by the Hopi-Tewa as 
being different in appearance 
and technology; for example, 
women who specialize in yellow 
or red ware would say that white 
ware is too difficult to make.

The paint applied for decora
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tion may be black, red, or 
white, and may be applied in 
bichrome or polychrome designs. 
A minimum of ten color or paint 
ware classes are produced, as 
well as several incised, 
pitched, or tooled varieties of 
plain ware. An archaeologist 
could classify more than 70 
types from these.

CLAYS
The discussion of Hopi clays 

includes origin, collection 
methods, and use of the materi
al .

Origin
The iron-rich yellow and gray 

clays, for red and yellow pot
tery, are taken from deposits 
under the First Mesa villages of 
Walpi, Sichomovi, and Hano, from 
areas near the prehistoric sites 
of Sikyatki and Awatovi, and 
from modern Kearns Canyon. 
Ye 1 low-f ir ing gray clay is 
relatively abundant, but the 
yellow clay deposits for red 
pottery are now found only deep 
inside tunnels under the edge of 
the steep mesas and are danger
ous to climb down to and to 
work. Several women, including 
the mother of a prominent Hopi- 
Tewa potter, Garnet Pavatea, are 
said to have died in the climb 
or as a result of rock falls in 
the tunnels. For this reason, 
much of the red ware made today 
is actually yellow ware that has 
been slipped red.

The gray, yellow-firing base 
clay for white ware is usally 
found near Kearns and Awatovi; 
the white-ware makers claim that 
this clay takes the white slip 
best and is easier to smooth and 
polish than the others. The 
clay used for the white slip is 
a rare kaolin, iron-free clay, 
which comes from deposits locat
ed 12 mi (19 km) southeast of

Walpi or 10 mi (16 km) south of 
Mishongnovi. It is said to be 
the same clay used to whiten 
wedding robes (Colton 1953:9; 
Hough 1915:77; Stephen
1936:1190).

Collection
Each woman has her own clay 

beds, which she shares with 
relatives and friends, but are 
otherwise kept secret. Some
times her husband or other 
related men will help her dig 
the clay in chunks and carry it 
home in boxes or buckets. Women 
stockpile clay in the winter and 
prospect constantly for new 
sources.

Use
The potter crushes, soaks, 

and cleans the clay chunks for 
days until it is workable, then 
usually adds temper of crushed 
pot sherds or crushed sandstone 
to taste (literally, it should 
taste sweet). The potter then 
kneads the mass by hand or foot 
and strains it through a window 
screen. The temper process is 
not often mentioned for Hopi 
pottery, but yellow- and white- 
ware makers say it is essential, 
for otherwise the clay will be 
too hard to smooth, scrape, 
polish, and slip. Every scrap 
of clay broken or scraped from 
any pot during the manufacturing 
is saved, recrushed and ground, 
resoaked, and reused in a simi
lar manner.

The clays may then be poured 
out in a 1- or 2-in. (2.5- to 5-
cm) layer on half of a folded 
bedspread or tablecloth laid on 
the floor of the kitchen or on 
the ground in a shady area; then 
the other half of the cloth is 
folded over the top. The cloth- 
wrapped clay is left for two or 
three hours to dry, or until the 
clay is just stiff enough to
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hold fingerprints. Then the 
clay is rolled from the cloth 
into balls and is placed in a 
covered pail to "cure" for 
several days.

White-ware makers use a more 
time-consuming method to refine 
the kaolin clay slip. They soak 
the clay, put it into a burlap 
or muslin bag, and hang it from 
a ladder to drip into a bucket. 
The slip may be strained twice 
for best results.

TOOLS AND MATERIALS
Traditional Hopi ceramic 

tools and methods were still 
generally used until at least 
1973-74. The potter might sit 
in a chair or at a table to 
work, to be sure, but many still 
sit on the ground in their work 
area, their backs to the wall, 
legs straight out in front. 
They will then work the pot 
while it rests on a lap board or 
in a pan, which can be swiveled 
or turned as molding and paint
ing progress. An ash-filled 
basin, with a concave depression 
in the center in which to start 
the pot, might be used occasion
ally. Some of the potter's own 
cracked pottery or small glass 
jars would stand nearby to hold 
her tools: shredded yucca-leaf 
brushes; small, smooth, water- 
worn, and size-graded chert 
pebbles for pottery polishing 
(often collected from prehistor
ic sites); sandstone or sand
paper for smoothing, along with 
an occasional corn cob; and 
ovoid gourd pieces, small flat 
wooden sticks, or potsherds for 
scraping. Finally, she may have 
a grinding stone nearby for 
preparing the temper, and she 
will use a dark, fine-grained, 
indurated sandstone chunk as a 
paint mortar. The sandstone, 
which is found near Awatovi, is 
ground along the edges to a 
rectangular form. Two or three

small ground depressions in the 
center hold the paint chunks, 
which are ground with a river cobble.

The Hopi potter's paints are 
generally traditional; she uses 
a yellow limonite, which fires 
red; a kaolin, which fires 
white; and a hematite, which 
fires black. These paints are 
usually mixed with the sap of 
the tansy mustard (or beeweed), 
which binds the paint to the 
pot. The sap is prepared by 
boiling the leaves, condensing 
the sap, and storing it in a 
folded corn husk, something like 
a tamale. A small bit is broken 
off and melted in water; the sap 
is placed on the grinding stone, 
and the paints are then ground and mixed with it.

Two 1970s innovations, pink 
and apricot slips, are made by 
mixing gray, yellow, and white clays.

MANUFACTURING
The major steps in the manu

facturing process are molding, 
drying, smoothing, and slipping.

Molding
The Hopi and Hopi-Tewa still 

hand-coil and mold each piece of 
pottery, pinching off one coil 
at a time. They make each part 
of the pot (handle, spout, rim, 
etc.) separately, pinching and 
smoothing the pieces together. 
The pot is then thinned by 
scraping it with a curved, ovoid 
gourd piece or pottery sherd. A 
corn cob is also occasionally 
used. Gourd pieces are said to 
be the best, because they are 
flexible, do not scratch, and do 
not stick to the clay. Flat 
wooden pieces are used to scrape 
exterior flat areas or to add 
bits of clay to fill gouged 
areas. (Today, popsicle sticks 
are also used in this manner.)
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Molding is usually done 
during daylight hours when the 
potter can better judge the 
shape. Each woman does her own 
molding, whether she sits in a 
group or not, for care at this 
step is essential. Poor molding 
work will allow air bubbles to 
remain in the clay, which will 
cause cracking during the drying 
and firing steps.

Drying
The pots are dried for one to 

four days on a windowsill, in 
the oven, or under the wood 
stove. If the vessel cracks at 
this stage, it will be cut down 
to a smaller, usable size, if 
possible (i.e., the bowl center 
will be used as a plate), or the 
piece may be broken and the clay 
ground and reused. Nothing is 
thrown away.

Smoothing
Vessels that dry to a leath

er-hard surface are laboriously 
smoothed with pieces of sand
stone or sandpaper. This is the 
dirtiest and most time-consuming 
job, and other women are encour
aged to help.

Slipping
During the slipping and final 

polishing, a group of women may 
again work together. They apply 
the red or white slip with a rag 
or cottontail and then polish 
the surface with small, water- 
worn river pebbles held in the 
crook of the finger. White ware 
is often slipped twice, for 
potters say that the first slip 
just covers the scratches, and 
the second slip is needed to 
give the desired bone-white 
appearance. It is important to 
get a dense, but even, slip so 
that the pot will not burn 
yellow during firing. Some

potters also claim that white 
ware must be polished while 
still damp or it will not obtain 
a smooth luster. Red-ware and 
yellow-ware potters often polish 
their pottery with a warm, moist 
rag for luster.

PAINTING
The discussion of painting 

includes types of paint and 
techniques of application.

T y p e s

Painted red- or yellow-ware 
pottery is generally bichrome 
(with black designs) or poly
chrome (with black-and-red or 
black-and-white designs) on the 
slipped surface. Some pottery 
is left unpainted and is deco
rated, if at all, with incised, 
triangular cuts or ovoid impres
sions. Black-on-white, while 
rare, is found, and white-ware 
designs, before 1974, had more 
open, white space than designs 
of other wares. The white-ware 
vessel forms, however, are 
similar to those of other wares. 
The wedding vase is perhaps more 
commonly white, and two of the 
white-ware makers are particu
larly noted for their tiles and 
animal effigies.

Technigue
The painting is done free

hand, using the little finger as 
a compass point. Outline 
sketching is rarely done, and 
the design is usually drawn from 
memory. Shredded yucca brushes 
are used in painting, and chert 
pebbles are used to spread the 
paint in solid design areas. 
Women— particularly close neigh
bors, in-laws, or clan rela- 
tives--often paint for each 
other, and communal painting 
groups are common. In general, 
Sikyatki Revival designs are
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used on pottery produced for 
sale, and Zuni ("traditional") 
designs are used on pottery to 
be used at home.

FIRING
Firing is the crucial stage 

in the pottery production. The 
fire is usually built in the 
open near the Mesa edge and the 
potter's house. Most potters 
begin firing at about 4 AM, when 
the air is still. Three major 
types of fuel are used: (a) 
juniper wood collected on top of 
Black Mesa, to the north, which 
is used to start the fire; (b) 
sheep dung, collected from Hopi 
ranches or purchased from Navajo 
traders at $15 a wagon load (in 
1974 ) , or up to $50 a wagon 
load, at present; and (c) coal, 
dug from seams near the mesas or 
purchased from a small Hopi- 
owned mine near Kearns. Corncobs 
are still occasionally used, 
too, for they produce a brief, 
but high flame.

In general, juniper kindling 
is used to start the sheep 
manure smoldering; after a bed 
of embers is produced, more 
sheep manure is added and per
haps intermixed with two or 
three rows of coal (see Colton 
1939, 1953:81). Stones and 
large pot sherds are used to 
provide a base for four or five 
larger pottery pieces (or 12-15 
smaller p ieces). Then more 
sherds are placed around the 
pots to cover them from the 
beehive of sheep manure that is 
packed around them. The dung is 
set aflame, after which it may 
be covered with a tin wash-basin 
or metal sheet to protect it 
from possible wind. Even with 
this protection, a 25-50% loss 
is not uncommon.

Some white-ware makers favor 
using only coal, particularly 
during the winter, when it takes 
more fuel to get sufficient

firing heat, and all favor using 
as much coal as possible. Coal 
is superior to manure, because 
each load of manure burns dif
ferently and must be tested 
before use. Even then, the 
manure may be too damp or too 
dry, causing a fire cloud on the 
pot's surface. Coal, on the 
other hand, keeps its shape as 
it burns and does not settle and 
touch the pot. In addition, it 
burns at a higher temperature 
and gives a steady heat.

White-ware makers, in partic
ular, need a fuel such as coal, 
because white ware must be fired 
for a longer period at a high, 
steady heat, with the fuel 
packed tightly around it to 
produce a reducing atmosphere. 
The pottery must then cool very 
slowly until it is quite cold. 
If the fuel is allowed to touch 
the pottery, if there are heat 
flares, or if the pottery is 
removed from the fire while 
still hot, the pottery will 
oxidize and turn yellow. The 
clear, white surface thus de
pends upon the care taken to 
prepare and apply the slip, the 
choice of fuel, the firing 
temperature, the packing of the 
fuel, and the correct cooling. 
Hopi and Hopi-Tewa potters who 
do not make white wares claim 
the process is too difficult for 
these reasons and protest that 
the vessels always turn yellow or break.

Some women fire the interior 
of the bowls white, but slip the 
outside surface red. This 
intentional variation may have 
resulted because the outside 
surface is the hardest to pro
tect from oxidation. The exte
rior is exposed to more oxygen 
as a result of improper packing 
of the fuel, flares from the 
burning fuel, and settling of the fuel.

Red ware, however, depends 
upon some oxidation; it is
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typically heated for a shorter 
period of time (about one hour), 
and the vessel is taken from the 
fire while it is still hot, in 
order to expose it to more air. 
Yellow wares are heated for 
several hours, then left to 
cool. Manure is usually the 
only fuel needed to fire these 
last two wares, for long periods 
of maximum heat are not re
quired. Indeed, the opposite is 
true— for yellow and red wares, 
low heat and oxidation are 
desirable.Since the firing process is 
so critical, it is surrounded by 
danger. Some potters try to 
protect themselves by making 
miniature pottery pieces to fire 
as sacrifices for the safety of 
the larger ones. All potters 
feel that it is critical to 
respect the dangers of the 
firing and, in particular, to 
speak very softly, if at all. 
Firing accidents are often 
attributed to violations of some 
such rules, and the resulting 
broken pottery may be placed in 
a nearby shrine as an offering.

FINAL POLISH
The final step is to remove 

the pots from the fire, brush 
off the ash, and then carry them 
back to the pottery shed or 
kitchen. They are examined for 
spalling, cracks, or fire 
clouds. (The Hopi are quite 
honest in pointing out these 
defects and pricing the pots 
accordingly.) The pots are then 
given a final polish with a rag 
containing animal fat (or occa
sionally, spray wax) and are 
then placed on a table or win
dowsill for sale.

ORIGIN AND HISTORY 
OF IDENTIFICATION MARKS

Hopi and Hopi-Tewa potters 
did not sign names or apply

identification marks to their 
pottery prior to about the 
1920s, but, by the 1970s, at 
least 33 of the potters were 
using marks, and about 15 were 
using painted signatures.

Hopi area potters may have 
first been encouraged to use 
identification marks in the 
1920s by the artist and sculp
tor, Emory Kopta, who lived at 
the foot of First Mesa in the 
homes of Paqua Naha and Tom 
Pavatea. Moreover, when Mary 
Russel, F. Colton, and Harold S. 
Colton initiated the annual Hopi 
craftsman exhibition at the 
Museum of Northern Arizona, 
Flagstaff, in 1930, they also 
encouraged all of the craftspeo
ple, including the potters, to 
use a sign or identification 
mark (Bartlett, personal commu
nication 1973). Fred Kabotie, 
of the Hopi Silvercraft Coopera
tive Guild, did so also in about 
1945 (Hitchcock 1974) . Bunzell 
(1929) does not mention the use 
of marks based on her fieldwork 
in 1925, but Bartlett (1951) 
notes that at least three marks 
were used by 1936.

For example, Paqua Naha, a 
Hopi-Tewa of the Kachina/Cotton
wood clan, was probably using a 
frog mark on the bottom of her 
pottery by at least 1925. Her 
name, Paqua, means Frog in Hopi, 
and she is reported to have 
preferred the mark to a signa
ture, because she did not write 
English (Stanislawski 1968-74). 
At about this same time, Zella 
Cheeda, of the Hopi Sand/Snake 
clan, is said to have used an 
antelope figure to symbolize her 
name, Antelope Girl. Sadie 
Adams, of the Hopi-Tewa 
Kachina/Cottonwood clan, used a 
flower to represent her name 
(for illustrations, see Stani
slawski, Hitchcock, and Stani
slawski 1976). All of these 
women were related; Sadie Adams 
was Paqua's niece, and Zella
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Cheeda was then Sadie's sister- 
in-law. Hattie Carl, of the 
Hopi-Tewa Parrot/Kachina clan, 
was the only other potter we 
know who used a mark at this 
time. It stood for her name, 
Cloud Flower. It was also 
reported to us that Nampeyo once 
used an identification mark, a 
small, wiggly snake, to signify 
her Hopi name of Little Snake 
Girl, but we have found no 
evidence of this.

The oldest pottery mark we 
have actually seen on pottery 
was used in 1930 by Sadie Adams 
on a vessel now in the Museum of 
Northern Arizona collections 
(Cat. No. 2583), although an 
undated pot with the Cloud 
Flower mark of Hattie Carl might 
be even older (Arizona State 
Museum Cat. No. 3657).

One or two women began to 
sign their English or Hopi names 
to pottery at least as early as 
1932. One of the first was 
Fannie Nampeyo, Nampeyo's daugh
ter, of the Hopi-Tewa Corn clan. 
Another early user of a signa
ture was the Second Mesa Hopi 
potter, Tewanginema, who was 
then living in Sichomovi.

The Nampeyo name was among 
the most famous to non-Indians 
at this time and, not surpris
ingly, one of the first who 
signed her pottery. Statements 
have been made that Nampeyo 
signed pots as early as 1910 
(e.g., Southwestern Pottery 
Today [1974]); actually, the 
name is written in pencil or ink 
after firing, probably by a 
trader at the reguest of a 
customer. By 1910-20, Nampeyo, 
at 52-62 years old and nearly 
blind, was still molding pot
tery, but probably not painting 
it (Judd 1951). From about 
1920-32, the painting was done 
by her husband, Lesu; after his 
death, her daughter Fannie did 
the work. Pots signed 
"Nampeyo/Fannie" were thus

probably molded by Nampeyo, but 
painted by Fannie, and date 
between 1932 and 1942, when 
Nampeyo died. Pottery signed 
"Fannie Nampeyo" was made by 
Fannie, herself, and thus dates 
after 1942 (Barsook et al. 
1974:20; Collins 1974:21).

Today, other descendants of 
Nampeyo, including men such as 
Fannie's sons Elsworth, Tom, and 
Harold continue making and 
signing pottery with the name 
Nampeyo, often adding a corn 
mark and their first name. (The 
corn mark refers to their mem
bership in the Tewa Corn clan). 
Such marks were said to have 
been used by Nampeyo's daughters 
as early as the beginning of the 
1930s at the behest of the 
artist, Emory Kopta, but we have 
not located any examples from 
that period.

Pottery forms that continue 
to be used in Hopi homes— unpol
ished cooking wares, such as 
canteens and storage jars, and 
decorated and plain polished 
service pottery, such as mutton 
stew bowls and piki bowls— are 
still rarely, if ever, marked or signed.

Signature marks are thought 
to have been used earlier in the 
Rio Grande Pueblo area, where 
Maria, the Tewa potter of San 
Ildefonso, began to sign her 
pottery as early as 1900 at the 
request of traders and govern
ment workers (Marriott 
1968:227). However, Maria also 
said that she would teach anyone 
to make pottery and would sign 
anyone else's pottery, if asked 
(leaving the impression that 
there may be a number of pots in 
collections that were made by 
others but were credited to 
Maria). In doing so, she was 
following traditional Pueblo 
custom, which dictates that no 
one individual stand out from, 
or possess more wealth than, the 
rest. Individual achievement is
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traditionally de-emphasized 
among pueblo peoples (Dozier 
1954:296), and many present-day 
Hopi and Hopi-Tewa potters are 
reticent about individual fame. 
This may explain why so few 
potters, even today, sign their 
pottery or use marks.

Also, collaboration is common 
in the pueblo pottery tradition, 
and all members of the produc
tion group are given equal 
shares in the rewards (Barsook 
et al. 1974:85, Cortwright 
1974:14; Houlihan 1974:5; Stani- 
slawski 1978; Stanislawski and 
Stanislawski 1979). Both Maria 
and Nampeyo commonly worked in 
such groups, frequently with 
their husbands or other family 
members, male and female. They 
often signed pots made by other 
group members.

A corollary of this is that, 
while Hopi designs are often 
said to be owned by the family 
or clan and are passed down 
within family lines (Collins 
1974:12; Granzberg 1973:48), it 
is not always the case (Stani
slawski and Stanislawski 1979). 
Early traders probably first 
attempted to establish this 
tradition by emphasizing to the 
potters and their families that 
their styles could be publicized 
by name and would thus be more 
valuable. For example, the 
potters of the Nampeyo Hopi-Tewa 
Corn clan still try to maintain 
ownership of specific vessel 
forms and designs that were 
first used by Nampeyo herself. 
However, most Hopi and Hopi-Tewa 
do not accept this claim, either 
as individuals or as officials 
of the tribe (First Mesa Potters 
1974:3). The Nampeyo designs 
have actually been widely used, 
for example, by such unrelated 
potters as Garnet Pavatea and 
Helen Naha of the Hopi-Tewa 
Stick/Fir clan (see Arizona 
Highways. May 1974, back cover) 
and by at least four other

potters in different lineages 
and clans from that of the 
Nampeyos. These designs were 
originally derived from prehis
toric potsherds and vessels from 
archaeological sites close to 
the present Hopi and Hopi-Tewa 
villages, and Nampeyo was always 
willing to teach anyone, regard
less of clan (e.g., she taught 
her Pima daughter-in-law). She, 
herself, had been trained by her 
Hopi grandmother of the Snake 
clan (Nequatewa 1951:8; Stani
slawski 1978; Stanislawski and 
Stanislawski 1979).

The first use of identifica
tion marks by Hopi Mesa potters 
thus seems to have been during 
the period 1920-30 by Hopi-Tewa 
Kachina Clan women and their 
relatives. Some Nampeyo Corn 
Clan women may have participated 
as well. Marks were probably 
used in place of names because 
of the general pueblo belief 
that individual competition, 
wealth, and fame were not appro
priate. The most traditional 
women would not mark or sign 
their pots at all. At first, 
only the best known and most 
acculturated potters used marks 
and signatures (e.g., Paqua 
Naha, Sadie Adams, Hattie Carl, 
Irene Gilbert, all Kachina clan 
members, and an in-law, Zella 
Cheeda, of the Snake/Sand clan). 
However, by the middle of the 
1930s, increasing numbers of 
potters were using marks; at 
about the same time, Hopi sil
versmiths were also encouraged 
by traders and museums to use 
hallmarks (Wright 1972:76-77). 
By the middle 1970s, more than 
80 silversmiths were signing 
their work.

CONCLUSIONS
In the middle 1970s, approxi

mately 125 traditional Hopi and 
Hopi-Tewa potters were making 
pottery; almost all of them used
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traditional tools they made 
themselves and traditional 
firing methods. Few commercial 
clays, paints, or kilns were 
used, and their raw materials 
were almost all taken from 
natural resources available 
within walking distances of the 
Mesas. That is, they used the 
same resources available to any 
historic or prehistoric potter. 
Their designs (until about 1973, 
when Southwestern art was sud
denly popularized in stores in 
the Eastern U.S.) were also 
traditional ones, as were most 
vessel forms, with the exception 
of the Rio Grande wedding vase 
and perhaps the tile. All but 
one or two potters were women. 
Men helped gather some of the 
materials and traditionally 
painted ceremonial motifs. 
Group potting-bees were common. 
Designs, forms, and techniques 
were widely shared, not only 
because of clan kinship, but 
also because of marriage and 
propinquity. (At any one time, 
of course, a specific individual 
or family might specialize in 
and become famous for a particu
lar vessel form or design style, 
but, over time, these too would 
be shared, if only because of 
marriage and friendship.) The 
major wares now produced are 
unslipped brown ware, unslipped 
and slipped yellow ware, and 
slipped red, white, and red-and- 
white wares. These are decorat
ed with incising, impressing, 
and bichrome or polychrome 
painted designs. Each of these 
wares requires different tech
niques of manufacture and fir
ing, and some women specialize

in one type or another. A few 
women will make all of the 
wares. These might be classi
fied by an archaeologist as up 
to 20 or more types.

Of the 250 or so potters we 
know who have worked from about 
1930, only 33, or about 13% 
(mostly Tewa), were known to 
have used marks as of 1975. 
These may have been encouraged 
by museum curators or traders. 
The mark is usually a represen
tation of the potter's name, as 
given by the father's clan, or 
the name of the potter's matri- lineal (family) clan.
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MIGRATION CLUES? LOCAL VARIETIES OF FOREIGN 
POTTERY TYPES IN THE JEMEZ MOUNTAIN COUNTRY

William M. Sundt
There are a number of ways to 

interpret the presence of local 
varieties of foreign types. One 
is migration of the foreign type 
from the homeland to the local 
area, necessitating use of local 
materials. Another is local 
adoption of the foreign type 
constrained by local availabili
ty of materials. Choosing 
between interpretations requires 
knowledge of the relative fre
quency of local and foreign 
types and varieties and also the 
pattern of relative frequencies 
for the surrounding region.

Acquiring data on frequencies 
and patterns of ceramics re
quires both a lot of help and a 
clear description of all the 
types and varieties involved. I 
address this task, at least in 
part, for the southern Jemez 
Mountain region and the area 
drained by the Jemez River. 
Specifically, four local varie
ties of foreign types will be

described. They are listed in 
Table 1.

In 1984 and 1985 I had the 
good fortune to work on typolog
ical analyses for Dr. Florence 
Hawley Ellis (Sundt 1984, 1985). 
These jobs entailed work on 
pottery sherds from all the pre- 
Glaze ware sites in the southern 
Jemez Mountains and along the 
Jemez River that were represent
ed in the Museum of New Mexico's 
Laboratory of Anthropology 
survey collection and on sherds 
being curated by Dr. Ellis for 
various Indian Pueblos in this 
area, for whom she in turn was 
working.

In the course of this work it 
became evident that there were 
local varieties of what would 
otherwise be classed as trade 
wares, as well as local varie
ties of local types. All of 
these varieties are described in 
my reports to Dr. Ellis, cited 
above, but these reports have a

Table 1. Type references and local varieties.

Ceramic Type Type Reference Local Variety

Mesa Verde
Black-on-white

Breternitz, Rohn, & Morris 
1974:45-47

Jemez variety

Galisteo
Black-on-white

Schaafsma 1970:1-G to 35-G 
personal communication 1984 
Bice & Sundt 1972: 102-3,

120-21, & earlier cited reports

Puname variety

St. Johns 
Polychrome

Carlson 1970:31 Jemez variety
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very limited distribution. 
Consequently, this paper shares 
the description of the local 
varieties of foreign types with 
a wider audience. Descriptions 
of the local varieties of local 
types are better left for a 
separate report on local af
fairs .

The four varieties to be 
described are found in small 
numbers at many sites but in 
appreciable quantities at only 
three sites among all the sites 
represented in the survey col
lections that I examined. The 
Jemez varieties of Galisteo 
Black-on-white, St. Johns Poly
chrome, and Mesa Verde Black-on- 
white are found at Site LA 85, 
Pueblo Quemada (also known as 
Old Santo Domingo). The last 
variety is also found in appre
ciable quantity at Site LA 373, 
the Red Rock Site, upstream from 
Jemez Pueblo. Finally Galisteo 
Black-on-white, Puname variety, 
is the dominant painted type at 
Site LA 375, an early site next 
to and partly underneath Site LA 
374, Fish House Zia.

Much of the following text is 
taken more or less directly from 
my reports, and I want to thank 
Dr. Ellis for her permission to 
use them. I also want to thank 
Bart Olinger for sharing with me 
the results of his study of some 
of these sherds.

JEMEZ VARIETIES 
OF BLACK-ON-WHITE SHERDS

Jemez varieties of all types 
of pottery share a common dif
ference from their standard 
counterparts: the clay is 
either naturally silty (with the 
very finely divided volcanic 
glass shards that are commonly 
found in one of the varieties of 
Santa Fe Black-on-white), or 
else a very finely crushed tuff 
or pumice was added to the clay 
before adding the coarser tem

pering material. Mesa Verde 
Black-on-white, Galisteo Black- 
on-white, and St. Johns Poly
chrome do not normally contain a 
silty clay in their home dis
tricts. There, the clays are 
clean, with the material between 
temper particles yielding a 
chunky texture that is very 
finely homogeneous. It general
ly fires to a lighter color than 
the local silty clay, such as 
that of Santa Fe Black-on-white.

A similar type, Vallecitos 
Black-on-white, also has a paste 
made of a tuffaceously silty 
clay to which a coarser temper 
of either crushed pumice or sand 
was added. But its surface, the 
unpainted part of the slip, 
looks different. So the key to 
separating these related black- 
on-white types is to use both 
paste and surface characteris
tics, as outlined in Table 2.

These types appear to be very 
similar; in previous analyses, 
the differences outlined in 
Table 2 could have been ignored 
and all these sherds just called 
Galisteo Black-on-white with 
temper derived from crystal 
pumice, as A. H. Warren did in 
her notes (on file at the Labo
ratory of Anthropology). But to 
do so tends to obscure the fact 
that both clay and temper differ 
from that in the home district 
for Galisteo. Such lumping also 
includes Mesa Verde Black-on- 
white, thereby ignoring the 
presence of another type. It 
does nothing to help identify 
ambiguity with the two types in 
early deposits nor to clarify 
their sequence.

In deciding to employ this 
typology, the significant con
siderations were cultural ones. 
The goals are to establish who 
was making the pottery, when, 
and where, and what they were 
doing with it. Establishing who 
was making the pottery depends 
on our being able to associate
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patterned pottery-making behav
ior with certain populations and 
on using a typology that recog
nizes the differences in pottery 
fabrication. This in turn 
involves the issue of where the 
pottery was being made and the 
question of material availabili
ty. Were all or even a part of 
the materials being obtained 
locally or further afield in 
someone else's area, or were 
they acquired by trading?

Establishing when a type of 
pottery was made depends on our 
being able to acquire associa
tions with absolute dates. 
Using that information to date 
other strata also depends on 
being able to obtain good asso
ciations. Here the value of an 
unambiguous yet sensitive typol
ogy is evident. Finally, find
ing out what they were doing 
with the pottery also depends on 
our being able to get good 
associations and on having a 
sensitive and unambiguous typology.

If we postulate a population 
either moving in from the San 
Juan, or one already here but 
learning potting techniques from 
people living there, the result
ing pottery would be made from 
local materials using different 
techniques. If the resulting 
pots are named with a type that 
is associated in the literature 
with another district, confusion 
will result. If we further 
postulate a change in fabrica
tion technique as time goes on, 
but our typology does not recog
nize the change, then its worth 
as a dating tool is diminished.

In summary, I decided to 
separate the sherds as outlined 
in Table 2 because I judged that 
there was sufficient technologi
cal evidence of culturally 
distinct behavior patterns to 
make the effort worthwhile.

Having made the technological 
separations, the question

arises, How do the painted 
designs compare? Designs have a 
history of being useful cultural 
indicators. To answer this 
question, I used the better- 
quality collections in the 
Laboratory of Anthropology 
rather than Dr. Ellis' sherds, 
which were smaller. I selected 
specimens with designs that 
proportionally represented those 
in the group as a whole and 
photographed them. The sherds 
were numbered in pencil before 
returning them to their bins in 
the storage trays, and these 
numbers were shown beside each 
sherd's illustration. Mesa 
Verde Black-on-white, Jemez 
variety, sherds from Sites LA 85 
(Figure 1) , and LA 373 (Figure 
2) and sherds of Galisteo Black- 
on-white, Jemez variety, from 
Site LA 85 (Figure 3) are included.

While all these black-on- 
white types share many design 
characteristics, the Jemez 
variety of Mesa Verde Black-on- 
white looks more like the stand
ard variety of Mesa Verde Black- 
on-white than do the others. 
The sherds have more of a tend
ency toward squared, dotted 
rims, and the designs use multi
ple parallel lines below the 
upper framer— both hall marks of 
Mesa Verde Black-on-white. The 
execution tends to be better 
than on the other Rio Grande 
types, but still does not equal 
that of Mesa Verde Black-on- white.

The designs on the Jemez 
variety of Galisteo Black-on- 
white are not particularly 
different from those on Santa Fe 
Black-on-white or Wiyo Black-on- 
white, but do seem a little 
distant from those of the sherd- 
tempered variety of Santa Fe 
Black-on-white, which accounted 
for a little over 20% of all the 
Santa Fe Black-on-white sherds 
from Site LA 85. Sherd temper-
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Figure 1. Mesa Verde Black-on-white, Jemez variety, from Site LA 
85.
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Figure 2. Mesa Verde Black-on-white, Jemez variety, from Site LA 
373.
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Figure 3. Galisteo Black-on-white, Jemez variety, from Site LA 
85.
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ing of Santa Fe Black-on-white 
was an earlier trait in the 
stratified deposits of the 
Forked Lightning Ruin (Kidder 
and Shepard 1936:472). If 
sherd-tempered Santa Fe 
Black-on-white is also an early 
trait here, this earlier occur
rence may account for the slight 
difference in decoration between 
this variety and the presumably 
later Jemez variety of Galisteo 
Black-on-white.

Additional justification for 
separating the Jemez varieties 
of Mesa Verde and Galisteo 
Black-on-white came from another 
source some time after my work 
for Dr. Ellis was completed. 
She asked Bart Olinger to make 
an X-ray fluorescence analysis 
of samples from each of the two 
groups that I had typed. (For a 
detailed description of his 
method, see Olinger [1987].) He 
did so and excitedly called me 
to report that his pot plots for 
the two were quite different. 
The plot of Galisteo Black-on- 
white, Jemez variety, from Site 
LA 85 was tightly bunched, 
suggesting the sherds had all 
been made at Site LA 85. But 
the points for the Jemez variety 
of Mesa Verde Black-on-white 
sherds were scattered over a 
larger area of the graph, sug
gesting a mixture of sherds from 
several sources. The two groups 
of sherds are different, and 
lumping them together would be incorrect.

ST. JOHNS POLYCHROME,
JEMEZ VARIETY

This variety was found only 
at Site LA 85, in small quanti
ty. Helene Warren also recog
nized it as local because it 
contained crystal pumice in the 
otherwise sherd-tempered pottery 
with silty clay. Outwardly the 
Jemez variety looks much like 
standard St. Johns Polychrome;

black-on-red decorated bowl 
interiors and white-on-red 
exteriors.

No photographs were made of 
the few small sherds.

GALISTEO BLACK-ON-WHITE, 
PUNAME VARIETY

This variety dominated the 
sherd collections of a single 
site, LA 375, which is located a 
few miles below Zia Pueblo on 
the south bank of the Jemez 
River. At Site LA 375, two 
thirds of the sherds were this 
variety of Galisteo Black-on- 
white. It is characterized by a 
silty gray to dark gray clay 
that has been tempered with the 
usual ground sherds and finished 
with a crackled white slip 
inside and out. The silty gray 
clay can also have small, frac
tured diabase rock. The propor
tion of diabase varies from very 
sparse in sherds that are heavi
ly tempered with sherd to very 
plentiful, larger particles in 
sherds where the sherd tempering 
is sparse. The diabase-tempered 
subvariety is a minor proportion 
of the collection.

Decoration was carbon paint 
on the inner surface of bowls, 
and occasionally also on the rim 
lip or the outer surface (see 
sample in Figure 4).

The use of a silty, gray
firing clay instead of the usual 
white to light-gray firing fine 
chunky clay is distinctive. In 
the collections I studied, this 
variety seems to be restricted 
to sites near Zia and San Ysi- 
dro, representing the lower 
valley correlate to the Jemez 
variety of Galisteo Black-on- 
white in the highlands.

DISCUSSION
Site LA 85 presents an inter

esting assemblage of types and 
varieties of pottery. When all
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Figure 4. Galisteo Black-on-white, Puname variety, from Site LA 375.
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the various collections are 
studied together, they yield a 
population of 532 paint-decorat
ed sherds. The types and varie
ties represented, in percent
ages, and their probable 
sources, are presented in Table 3.

A possible scenario for the 
pottery chronology at Site LA 85

inhabitants produced sherd- 
tempered Santa Fe Black-on- 
white, as they started acquiring 
Mesa Verde Black-on-white in 
trade. Then a band of Mesa 
Verdean migrants arrived from 
the San Juan Basin, either 
directly from north of the San 
Juan River or via intermediate 
communities such as those inis as follows. At first, the Chaco Canyon or those on the

Table 3. Analysis results of painted sherds from Site LA 85.

Type and Variety Per
cent Probable Source

Santa Fe Black-on-white
fine/medium size sherd temper 
all other temper varieties 6.2

22.6 early local 
mostly local

Mesa Verde Black-on-white 
standard variety 
Jemez variety 1.5

22.0 trade from northwest 
local/close west

San Ignacio (late Chaco-McElmo) 
Black-on-white 1.9 trade from southwest

Vallecitos Black-on-white 
Sand/siltstone variety 
crystal pumice temper variety 1.1

3.0 trade from near southwest 
trade from close southwest

Wiyo Black-on-white 2.3 trade from northeast
Galisteo Black-on-white 

Jemez variety 
standard variety 26.5

1.5 local
trade from southeast

Poge Black-on-white 1.5 trade from east
St. Johns Polychrome 

standard variety 
Jemez variety 3.2

5.8 trade from far southwest local
Early glaze-decorated types 0.9 partly local
Total 100.0
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mesas between there and the 
Cuba, New Mexico, area. The 
newcomers started making a 
version of Mesa Verde Black-on- 
white of rather poor artistry, 
using local clay and temper 
sources but probably trading for 
the slip clay. Also, some of 
this Jemez-Mesa Verde pottery 
was being traded in from else
where in the Jemez Mountains, 
such as Site LA 373, suggesting 
that multiple bands of Mesa 
Verdean people had migrated into 
the Jemez country.

At about this time, trade 
ceramics brought into Site LA 85 
expanded to include Vallecitos 
Black-on-white from nearby. 
From further to the southwest, 
San Ignacio Black-on-white (a 
late type of Chaco-McElmo Black- 
on-white) was acquired. From 
even further to the southwest 
came St. Johns Polychrome, and 
varieties of Santa Fe Black-on- 
white and Wiyo Black-on-white 
came from the northeast.

As time went on the locally 
produced Mesa Verde-style black- 
on-white evolved into locally 
produced Galisteo Black-on- 
white. Trade expanded to in
clude Poge Black-on-white from 
the east and Galisteo Black-on-

white from the Galisteo Basin. 
Also, the local mixed population 
attempted to make their own St. 
Johns Polychrome.

Finally, near the end of Site 
LA 85's occupation, the people 
tried making glaze-decorated 
pottery, such as Los Padillas 
Glaze Polychrome. Still later, 
after abandonment and during 
early Rio Grande glaze ware 
times, the site became a shrine 
known as Old Santo Domingo.

The above is offered as a 
plausible reconstruction. It is 
certainly not the only possible 
one, but one that seems to fit 
the facts, especially suggesting 
multiple-band migration as the 
ultimate source of all the 
Galisteo Black-on-white produc
ers. Another clue would be the 
presence of Puname variety of 
Galisteo Black-on-white at Site 
LA 375. The inhabitants of this 
site could be yet another band 
of migrants who, as the San Juan 
became progressively less hab
itable, moved on to the Galisteo 
Basin. But the facts could just 
as easily fit other reconstruc
tions favoring the transmittal of ideas and not people.

Albuquerque
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LEVELS OF TRUTH:
SOUTHWEST ARCHAEOLOGISTS AND ANASAZI/PUEBLO PEOPLE

Rina Swentzell
Bob Moore (Archaeologist 

Debate 1980), state interpreter 
of archaeology for the Bureau of 
Land Management in Colorado, 
said during a recent archaeolog
ical debate in Dolores, Colora
do, that, "the study of archae
ology has greatly changed from 
recovering the best artifacts 
for museums or private collec
tions to becoming a sophisticat
ed, complex practice of both 
scientific method and creative 
art" (p. 2). Moore's statement 
may reflect how the archaeologi
cal profession assesses its 
current role, but the present 
study of archaeology is obvious
ly more focused on scientific 
verification and validation than 
on creative art. Another ar
chaeologist, in a personal 
conversation, said, "The inter
pretation process in archaeology 
is a logical system of deduction 
from undisputable material 
evidence." That remark de
scribes a situation within which 
the rational, scientific dogma 
establishes the truth.

However, the creative process 
of bringing together different 
ways of knowing and different 
modes of perception that bear on 
issues such as settlement or 
abandonment patterns does not 
happen. Specifically, the 
Southwest archaeological commu
nity does not, as a general 
practice, bring together the 
logical, scientific process of 
the archaeological profession 
and the intuitive, spiritual 
knowing of the modern Pueblo 
people, whom the archaeologists 
have, since the 1930s, labeled 
as descendants of the Anasazi. 
I will explore in this paper,

from a Pueblo woman's point of 
view, why Southwest archaeolo
gists have not seriously consid
ered the knowings (the philo
sophical assumptions, myths, and 
languages) of the Pueblo people 
when interpreting Anasazi sites 
and artifacts.

Philosophically, Southwest 
archaeologists and Anasazi 
(Pueblo) people are from dis
tinct worlds. The differences 
in thinking are poignant with 
the issue of wholes and parts. 
Pueblo people assume that every
thing /everybody. even the larg
est whole, has a context or a 
larger whole within which it 
belongs. Alfonso Ortiz (1969) 
has described, in The Tewa 
World. the concentric circles of 
spatia organization around the 
"nansipu," or the opening into 
the underworld, which connects 
this level of existence with 
other previous but simultaneous 
levels. Around that opening is 
the human world of houses, 
kivas, and plazas, which is 
encircled by the trash mounds, 
the place of domestic animals, 
the fields, the hills, and 
finally the mountains that 
define another inner world from 
another outer world. Each 
concentric circle is a context 
for the next inner one. The 
inner circle is incomplete 
without the consideration of the 
next larger outer circle--or 
world. It is a process of 
looking for the "sense" of the 
larger context. The primary 
question is, "How does one, or 
one's group, activity, or place, 
fit into the larger whole?" 
This is illustrated in my abili
ty to easily equate Anasazi and
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Pueblo— or Taos and Zuni. The 
emphasis on the larger whole 
within which both fit is primary 
and makes relationships and 
connections very important. On 
the other hand, the Western- 
European archaeologists assume a 
more comfortable position or 
level, by distinguishing Pueblo 
from Anasazi and Zuni from Taos, 
or by distinguishing parts and 
focusing on details and differ
ences .

Levels of comfort determine 
which process to use in order to 
solve a problem or how to pro
ceed in life or work. Many 
people, including archaeolo
gists, have said that truth or 
reality is different for archae
ologists and for Pueblo people. 
Truth is not absolute in the 
Pueblo world. There is never 
one truth. The world, the 
cosmos, the whole is multifacet
ed and expresses many truths at 
once. Simultaneous levels of 
existence, as told in the Pueblo 
emergence stories, are a part of 
daily reality and understanding. 
Wholes (the cosmos, the communi
ty) are what must be experi
enced, because parts (which can 
be wholes in their own contexts) 
give only a partial sense of 
understanding. There is, then, 
no set truth, because contexts 
always change, given any partic
ular stance or reality. Because 
wholes are ever changing, the 
effort necessary to perceive 
wholes is unending; therefore, 
absolute truth is never at
tained.

Western archaeologists, on 
the other hand, focus on the 
parts of any whole and work to 
put details together. They 
operate with the assumption that 
facts, if appropriately collect
ed and fastidiously recorded, 
will uncover the truth. Abso
lute truth is, for the most 
part, taken for granted. It is 
there to be uncovered. The

search for the particular truth 
reinforces the archaeologists' 
peculiar level of comfort about 
the world and satisfies their 
rational, intellectual needs. 
The process of archaeological 
work is described in the most 
logical and rational manner 
possible. Myths and stories, 
for instance, about the four 
levels of existence (realities) 
told by the Pueblo people are 
without scientific relevance and 
are not to be taken seriously, 
because there cannot be four 
simultaneous truths. Besides, 
only tangible facts, or hard 
evidence, will suffice as scien
tific proof.

Intuitive knowledge is sup
pressed in the archaeological 
profession. Even if we inter
pret Moore's term, "creative 
art," as being that act of 
bringing the archaeologist's 
intuitive sense into the inter
pretive process, the fact that 
the archaeologist is intuiting 
with all his Western-European 
culture and biases makes it a 
strange activity. But the fact 
remains that even that kind of 
intuiting is frowned upon in 
"new" archaeology. Yet, it is 
the intuitive sensing that the 
Pueblo person embraces. Sensing 
and feeling the whole more 
easily satisfies the Pueblo 
person's level of curiosity. To 
know the details is extraneous. 
To sense the large relationships 
that exist between the parts of 
a defined whole and to feel 
their relevance is enough. To 
know through feeling, intuiting, 
is to be a strong Pueblo person. 
On the other hand, too know 
through the intellect and to 
prove one's knowing through 
undisputable scientific evidence 
is acceptable Western behavior. 
The focus on the material as 
opposed to the spiritual world 
is part of scientific thinking. 
Yet, traditional Pueblo people
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are intensely spiritual.
Archaeologists strive to put 

the world in order through 
intellectual understanding. It 
is an effort to bring the entire 
world into their mode of under
standing— into what is familiar. 
Different perceptions are not 
honored, because they consider 
only one truth. Any interpreta
tion of the collected facts 
(parts), then, happens where 
archaeologists project on these 
facts their model of reality. 
As James E. Ivey (1988) states, 
"unless they are very careful, 
archaeologists see what they 
expect to see..." (p. xv) . An 
analogy is the visual illusions 
so well known in psychology, 
where a specific color-blind 
person cannot put together the 
patterns of colored dots to see 
the printed number. We all live 
in cultural/social/religious 
contexts that bias our percep
tions— and even make us incapa
ble of perceiving. Pieces of 
what archaeologists perceive in 
their interpretations might 
correspond with what the Anasa- 
zi/Pueblo people see as reality, 
but seeing the entirety, with 
all its sensibilities and under
standings, is impossible. 
Moreover, along with that is the 
assumption that truth is what 
can be proved scientifically—  
rationally. It becomes a matter 
of who can prove his thesis more 
efficiently.

I say "his" because archaeol
ogy is a male-oriented profes
sion and is part of the Western 
culture, where the paradigm of 
social organization is based on 
dominance, power, and competi
tion. All of these are commonly 
recognized "male" values of the 
human being. Competition and 
hierarchical ranking is as 
important in archaeology as it 
is in the academic (university) 
world. Prestige, based on 
perception by peers, drives

archaeologists to conform to 
their peculiarly defined system. 
It appears also to be a game of 
proving to each other their 
knowledge and skills. Creativi
ty is limited to what is accept
able thinking— and data— within 
that prescribed system. Domi
nance and power in archaeology 
come from the degree of sophis
tication expressed in "scientif
ic showmanship"--or logical 
competency, as the word archaeo
logical assumes. It is where 
conclusions are arrived at 
through step-by-step logical 
thinking rather than from a 
totality of simultaneous impres
sions. It is where "objectivi
ty" and science negate the 
subjective knowings of the more 
"feminine" Pueblo tradition. It 
is a male-dominated world within 
which competition and ranking 
are highly honored.

To use Riane Eisler's (1987) 
terminology, the Pueblo world is 
a "partnership society in which 
neither half of humanity is 
ranked over the other and diver
sity is not equated with inferi
ority or superiority" (p. 28).
Competition in the Pueblo world 
is not a focus. Although there 
is evidence of conflict in the 
prehistoric Southwest, which is 
expected in any human society, 
the entire social system cannot 
be labeled warlike. Hierarchi
cal ranking and social stratifi
cation are minimal. Traditional 
Pueblo society can be described 
as unstratified and basically 
equa1itarian, with no great 
distinctions based on either 
class or sex. It is a society, 
as its myths and stories tell, 
more interested in living harmo
niously and aesthetically. 
There is little separation 
between the secular and the 
sacred. Everything and every 
being is considered sacred. 
Domination and power are not the 
nurtured human qualities.
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Dichotomies are recognized but 
not in an either/or sense. 
Opposites are brought together 
to complement each other rather 
than to create a power struggle. 
In that sense, the traditional 
pueblo world is a world focused 
on equalitarianism, inclusive
ness, and linkages--feminine 
qualities or values of the human 
being. The Western-European 
world is recognized, not only by 
me, as a world that focuses on 
ways of thinking, valuing, and 
understanding that are charac
teristically masculine.

The question, "Why dig?" 
arises. When I have posed the 
question to archaeologists, the 
response is "to ultimately learn 
more about human existence." If 
that is the case, archaeologists 
could learn from the cultures 
connected with the sites that 
they dig. The Southwest is a 
unique archaeological area in 
that the descendants of the 
Anasazi are alive and thriving. 
The Pueblo culture, obviously, 
cannot be directly transposed on 
the old Anasazi culture, because 
cultures transform through time. 
But, because of the persistence 
of traditional stories, lan
guages, and lifestyles in the 
Pueblo communities, it cannot be 
denied that modern Pueblo people 
are closer to the sensibilities 
of the Anasazi world than are 
the Western-European archaeolo
gists .

When archaeologists, then, 
dig and uncover artifacts, they 
purportedly proceed to put the 
pieces together so that they can 
understand human existence and 
add to the knowledge of the 
world. However, as Eisler

(1987) states,
Prehistory is like a giant 
jigsaw puzzle with more 
than half its pieces de
stroyed or lost. It is 
impossible to reconstruct 
completely. But the great
est obstacle to the accu
rate reconstruction of 
prehistory is not that we 
are lacking so many pieces: 
it is that the prevailing 
paradigm makes it so hard 
to accurately interpret the 
pieces we have and to 
project the real pattern 
into which they fit [p.
29] .
My questions: Is it possible

for both the Pueblo people and 
the archaeologists to uncover, 
in a partnership mode and a 
creative act, the pattern of 
human existence in the prehis
toric Southwest? Is it possible 
for both reason and intuition to 
be used simultaneously? For 
such to happen, however, archae
ologists, because they are 
presently in charge of digging 
and interpretation, must use 
"feminine" aspects of their 
beings to include Pueblo people 
in the process of linking 
present Pueblo knowledge with 
scientific evidence for a more 
holistic sense of Anasazi life 
and culture. Unexpected pat
terns and truths might even 
emerge. It could be a cocrea- 
tive effort to uncover a system 
of meanings defined by the old 
Anasazi that might impact our 
universal search for a more 
fulfilling human existence.

Albuquerque
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EARLY PLANT CULTIVATION IN THE SOUTHWEST 
AND IN THE EASTERN WOODLANDS: PATTERN AND PROCESS

Patty Jo Watson
Having been introduced to 

Stew Peckham at the same time as 
my first encounter with field 
archaeology (both at the Univer
sity of Arizona Field School, 
Point of Pines, 1953), I am 
delighted to help honor him for 
his contributions to the knowl
edge of the Southwest. Since 
those halcyon days on the San 
Carlos Apache Reservation during 
the summer of 1953 when 
we— together with 16 other eager 
students— pursued our formal 
apprenticeship under the watch
ful eye of Doc Haury, I have, 
unlike Stew, spent much of my 
archaeological career outside 
the Southwest. But recent 
research by colleagues in New 
Mexico and Arizona on issues 
that have absorbed me in the 
eastern United States suggests 
the possibility for a comparison 
of the two regions. Hence, in 
this paper I present an overview 
of early plant cultivation in 
the Southwest, as compared and 
contrasted with that same proc
ess in the Eastern Woodlands.

My purpose in this paper is 
simply to provide a general 
summary of current understand
ings about agricultural origins 
and early developments in the 
eastern and southwestern U.S. 
Both regions have experienced 
revolutionary overturns of 
empirical data bases during the 
past decade and a half, and new 
information is rapidly accumu
lating in both areas. In 
addition, the nature of the 
relations between the two areas 
has long been of interest. The 
areas have been discussed both 
intensively and extensively 
since long before there was

much, if any, actual empirical 
evidence. Also, the fact that 
some of the same plants were 
grown in both the East and the 
Southwest at contact was often 
part of the discussion. For 
both places, a central issue has 
long been the timing and nature 
of influence from Mexico. 
Hence, these points are central 
to the following discussion, in 
which I attempt to outline 
current knowledge for each of 
these regions, while offering a 
few generalizations about con
trasts and parallels in early 
plant cultivation processes.

EARLY PLANT CULTIVATION 
IN THE SOUTHWEST

Chronological and archaeolog
ical data help explain the 
origin of agriculture in the 
Southwest.

Chronology
Although confidence in the 

great age (originally believed 
to be nearly 6,000 years) of Bat 
Cave maize (Zea mays) dwindled 
significantly in the late 1960s 
and in the 1970s, it was not 
until the mid-1980s that direct- 
dating using the Accelerator 
Mass Spectrometer (AMS) demon
strated the age of Bat Cave corn 
to be at most about 2500 years 
(i.e., about 500 B.C. rather 
than 4000 B.C.[Berry 1985; Ford 
1985:350]). Although some 
evidence has been presented for 
maize pollen in 4000 B.P. con
texts in northwestern New Mexico 
(Simmons 1984, 1986), the macro- 
botanical data from Bat Cave and 
other sites in New Mexico and
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Arizona (e.g., Tularosa Cave, 
Sheep Camp Shelter, Jemez Cave, 
Fresnel Shelter, Tornillo Shel
ter, Tumamoc Hill, and Milagro 
[see Fish et al. 1985; Long et 
al. 1986; Minnis n.d.; Simmons 
1986; Upham et al. 1987; and 
Wills 1988a]) are not older than 
3200-3000 years.

Other early cultigens in the 
Southwest are squash (Cucurbita 
p e p o ) and beans (Phaseolus 
vulgaris) , both of which were 
being grown in New Mexico (Bat 
Cave, Tularosa Cave, and Chaco 
Canyon) by the middle of the 
third millennium B.P. or earli
er. Wills (1988a:455) notes 
that the chronological overlap 
among corn, beans, and squash 
indicates that this tripartite 
crop system, so familiar in 
historic Puebloan economies, was 
present in the Mogollon high
lands from the earliest phases 
of plant cultivation there. 
Bottle gourd (Lagenaria sicerar- 
i a ) , however, seems to have 
entered the Southwest somewhat 
later than corn, beans, and 
squash. Ford (1985:352) notes its presence at about 300 B.C. 
at Tularosa and Cordova caves 
and its absence from preceramic 
levels at Bat Cave and Jemez 
Cave.

Early cultigens in the Sono
ran desert of the Southwest and 
Mexico may have included several 
other plants: agave, little 
barley, tepary and scarlet 
runner beans, panic grass, and 
devil's claw (Adams 1986; Bret- 
ting 1982; Fish et al. 1985; 
Ford 1981, 1985; Huckell 1986; 
Nabhan and deWet 1984; Nabhan 
and Felger 1984; Nabhan et al. 
1981; see also summaries in 
Minnis 1989:547, n.d.). The 
present evidence, however, is 
inconclusive concerning the 
chronology of the earliest 
cultivation or propagation of 
these plants.

Nature of the Earliest 
Southwestern Agriculture

Cultigens have been present 
in New Mexico and Arizona at 
least since 1000 B.C., but on 
the present evidence it does not 
appear that effective farming 
villages were established until 
the early first millennium A.D. 
(Cordell 1984:Chapter 7; LeBlanc 
1989; Wills 1988a:457). Thus, 
there seems to have been a long 
period in the southwestern Late 
Archaic when casual, incipient, 
or intermittent cultivation was 
combined with foraging. Paul 
Minnis (n.d.) discusses the 
eighteenth-nineteeth century 
Western Apache as an ethnograph- 
ically documented example of 
people who relied on hunting, 
gathering, and casual agricul
ture. They moved in a yearly 
cycle between lowland winter 
camps and upland spring-to- 
early fall camps. They hunted 
and gathered around their winter 
encampments; farmed, foraged, 
and hunted in the spring-summer- 
early fall locales; then moved 
back down to winter camps with 
their wild and domestic har
vests. Cultigens included 
maize, squash, gourds, and 
beans, as well as several Euro
pean crops such as wheat, water
melons, fruit, and various 
garden vegetables. The small 
fields were tended by individual 
families, who often used irriga
tion on alluvial fans. It was a 
common practice to plant the 
fields, to weed them while the 
crops were small, then to aban
don them until harvest time, in 
order to engage in other sub
sistence activities elsewhere.

Chip Wills (1988a, 1988b) has 
recently provided an account of 
Archaic lifeways at Bat Cave and 
Tularosa Cave that, together 
with Minnis' discussion, aids us 
in thinking about the earliest
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southwestern plant cultivators. 
Wills (1985) reinvestigated Bat 
Cave archaeology and makes a 
number of suggestions about 
subsistence activities of the 
prehistoric people who lived 
there during the later part of 
the Archaic period.Bat Cave stratigraphy indi
cates a major change in site use 
coincident with the first evi
dence for agriculture.

Unlike the low-density 
aspect of cultural remains 
in preagricultural layers, 
the stratigraphic context 
for cultivars is one of 
large pits, possibly for 
storage, thick occupation 
surfaces, and large amounts 
of domestic rubbish [Wills 
1988a:467].
With cultigens, the site was 

apparently occupied repetitively 
and persistently, in contrast to 
the earlier, occasional, low- 
intensity use. Wills thinks the 
change was caused by constraints 
associated with plant cultiva
tion— in particular the necessi
ty for prolonged stays while 
planting, harvesting, and proc
essing crops— together with the 
need for storing the surplus. 
He further suggests that Tularo- 
sa Cave (located some 35 km [22 
mi] away) may have been used by 
the same people who occupied Bat 
Cave. Tularosa Cave was perhaps 
a base camp settlement, as it is 
more favorably situated than Bat 
Cave for a variety and abundance 
of natural resources as well as 
agricultural potential. The 
latter could have been the 
setting for summer and fall 
foraging focused on grass seeds 
and herbivores. The Bat Cave 
foragers are thought to have 
been partly sustained by the 
maize they planted during brief 
visits in the spring, in antici
pation of more prolonged stays 
later in the agricultural sea
son.

A somewhat different glimpse 
of a preagricultural and early 
agricultural society is afforded 
by the Cienega Creek site (Haury 
1957), where Wills notes that 
the multiple cremation burials 
in Pit 3 postdate the introduc
tion of cultigens and must 
reflect a group with considera
ble temporal stability, at least 
partly because of reliance on 
food production.

In the Chaco Canyon area, at 
Sheep Camp Shelter, Simmons 
(1986) reports an AMS date on a 
squash seed of 950 B.C. (2900 ± 
230 B.P.; A —3388) , although
maize dates from the site are a 
little younger at 340 B.C. and 
220 B.C. (2290 ± 210 B.P., A- 
3396; and 2170 ± 180 B.P., A- 
3395) . Like Wills in his dis
cussion of Bat and Tularosa 
caves, Simmons (1986:83-85) 
suggests that the early agricul
turalists at Sheep Camp Shelter 
moved seasonally between open 
grassland (summer) and more 
sheltered canyons (winter). 
Maize would have been planted in 
the late spring in the more open 
territory, then harvested in the 
fall and carried back to winter 
occupation sites.

Maize is viewed as an 
important, but secondary 
resource within the greater 
Chaco Canyon region. It 
was part of an adaptive 
strategy that involved 
optimal scheduling of a 
variety of resources. 
Significantly, however, its 
use did not result in an 
archaeologically observable 
shift in technology.... 
Rather, an efficient 
strategy that apparently 
was quite succesful was in 
operation for at least 
2,000 years, until the 
advent of the Basketmaker 
complex and village life 
[Simmons 1986:84].
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Thus Simmons, Wills, and 
Minnis all offer interpretations 
of the earliest southwestern 
agriculture that emphasize a 
long period of cultivation 
combined with foraging. Evi
dence from Cedar Mesa in south
eastern Utah, however, suggests 
that by early Basketmaker II 
times (ca. 2600-2000 B.P.), in 
at least some places, reliance 
on maize was quite extensive. 
Wills (1988a:475) cites an 
unpublished paper by Matson and 
Chisholm (1986), who report 
that, in a sample of 28 human 
paleofecal deposits, 25 con
tained maize, and, in 17 of 
those, maize made up 50 to 100% 
of the weight for all macrofos
sil contents. Minnis (1989) 
documents similarly heavy de
pendence on maize, as evidenced 
in 20 paleofecal samples from a 
Basketmaker III site (Step 
House) at Mesa Verde. He notes 
further that the next commonest 
plants are prickly pear, squash, 
goosefoot, purslane, and ground- 
cherry, all of which, except for 
prickly pear, are elements of 
agricultural communities (domes
ticates or field weeds). More
over, he finds that the only 
major differences between the 
Basketmaker III dietary patterns 
in this sample of 20 specimens 
and a sample of Pueblo III 
paleofeces is that pinyon and 
beeweed are much more common in 
the BMIII deposits, and cotton 
seeds, which are rare in BMIII 
feces, are fairly common in PHI 
feces.

If the slim evidence so far 
available is indicative, then in 
the Four Corners area, a long 
period of casual cultivation 
that opportunistically supple
mented Archaic-period foraging 
regimes was replaced fairly 
rapidly during BMII times by 
significant dependence on maize, 
squash, and agrosystem weeds.

Explanations for the Origin of 
Agriculture in the Southwest
Cordell and Gumerman (1989:7- 

9) suggest that a shift toward a 
greater dependence on agricul
ture between the Archaic and 
succeeding periods was perhaps 
related to a decrease in wild 
food resources owing to poor 
environmental conditions. They say

Our position...is that 
increased dependence on 
agriculture by peoples in 
the Southwest, reflected by 
the use of stored foods and 
a decrease in residential 
mobility, may have been an 
attempt to reduce subsist
ence risk during a period 
of poor environmental conditions [pp. 8-9].
Although a Late Archaic shift 

toward more agriculture (espe
cially maize) is at least vague
ly discernible in most regions 
of the Southwest, only recently 
has detailed analysis of possi
ble causes for such a shift been 
undertaken for any specific 
region. Cordell and Gumerman's 
(1989) suggestion is what Minnis 
(1985:333 ff) calls a "model of 
necessity." He himself somewhat 
favors a "model of opportunity" 
(LeBlanc 1982), although he 
notes that the two are not 
mutually exclusive. In this 
latter model, the acquisition of 
already established domesticates 
together with the necessary 
technology may have offered more 
secure subsistence even in the 
absence of demographic or envi
ronmental stress.

The most recent discussions 
of agricultural origins for 
specific places in the Southwest 
also tend more toward the oppor
tunity model than the necessity 
model, although elements of both 
are present. Reference has 
already been made above to
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Wills' work in the Mogollon 
highlands. In concluding this 
brief overview of early plant 
cultivation in the Southwest, I 
refer to his formulation in 
greater detail because it is the 
most recent and most comprehen
sive attempt to explain agricul
tural origins in one portion of 
this area.

Wills (1985, 1988a, 1988b; 
Wills, Huckell, and Smiley 1989) 
has recently presented several 
discussions of how and why 
casual plant cultivation re
placed agriculture, with signif
icant dependence on maize be
tween 3500 and 3000 B.P. His 
own research is in the Mogollon 
Highlands, where he infers that 
a number of processes resulted 
in the appearance of agricultur
al economies about 3,000 years 
ago.

Maize, squash, and beans were 
apparently introduced at about 
the same time, although the 
evidence is still meager. The 
earliest squash in the Southwest 
was not primarily a dietary 
item, however, although the 
seeds were eaten, but was rather 
a container crop, as in the 
Eastern Woodlands:

Just as in the East, its 
hard rind was initially 
used for containers, 
and the seeds were consumed 
for food. By A .D . 900 
several varieties were 
grown and a fruit with a 
thick edible flesh became 
important.... In contrast to 
the East, no C. pepo var. 
ovifera has been found in 
the Southwest [Ford 
1985:351-352].
Wills (1988a:455) also notes 

that the distribution of the 
earliest squash and the earliest 
beans does not, based on the 
present evidence, parallel the 
distribution of the earliest 
maize. All three are present in 
preceramic levels at Bat and

Tularosa caves, however, where 
the standard deviations of their 
dates overlap.

In any case, Wills focuses 
almost exclusively on maize and 
its requirements. His review of 
the paleoenvironmental evidence 
indicates to him that maize came 
into the Southwest at a time 
when precipitation in the cen
tral and eastern Southwest was 
relatively high and growing 
conditions were favorable in 
intermediate to lower elevations 
(Wills 1988b:57, 145). At 
higher elevations, the growing 
season for maize would have been 
very short, yet dates for maize 
in the Mogollon Highlands are as 
early as those from the lower, 
more favorable areas. Wills 
accounts for this situation by 
suggesting that maize was first 
introduced into suitable lower 
elevations, such as southeastern 
Arizona and the Rio Grande 
valley. Then its cultivation 
was extended to mountainous 
regions to sustain members of 
transhumant groups that wintered 
in the lowlands and summered in 
the highlands. For these groups 
it was highly advantageous or 
necessary to assess the poten
tial of late summer/early fall 
montane resources as early in 
the season as possible. Such 
assessment would have been 
undertaken by a subset of the 
main group, while the latter re
mained in the lowlands carrying 
out agricultural and foraging 
activities until the peak season 
for upland resources (e.g., 
walnuts and pinyon nuts plus 
game animals) in late summer. 
Then the main group would go up 
to harvest these species, while 
a small number of the older 
people tended crops at lower 
elevations.

There is some strain in that 
portion of the model calling for 
the majority of the hypothetical 
human population to abandon the
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crops to a small number of old 
people before and during the 
actual harvest. This would seem 
to put a great deal of responsi
bility on the shoulders of the 
less able and most defenseless 
members of the group. There is 
even further strain in light of 
evidence for heavy reliance on 
maize in fecal deposits of some 
of the earliest agriculturalists 
(see discussion above of work by 
Matson and Chisholm [1986] and 
Minnis [1989]). Further, as 
Wills himself (1988b:155) points 
out, the empirical evidence is 
very scanty for Late Archaic 
lifeways in general and for 
details of subsistence and plant 
use in particular.

This is, however, an ingeni
ous and generally plausible 
formulation and one that con
trasts significantly with earli
er ones (e.g., Cordell and 
Gumerman [1989:8-9]). Wills' 
emphasis on issues of prehistor
ic forager-cultivators' social 
organization and intelligent 
decision-making and his account 
of plant cultivation as being 
fully integral to previously 
established foraging patterns 
are especially appealing.

Thus the process of 
introducing domesticated 
plants to the prehistoric 
Southwest is likely to have 
depended first on the 
promotion by regional 
hunter-gatherer [groups] of 
fairly regular and geo
graphically constrained 
patterns of movement be
tween upland and lowland 
areas. The actual accept
ance of cultigens would 
then be predicated on the 
development of an age 
structure that freed some 
people for seasonal seden- 
tism while most of the 
population pursued wild 
resources. The decision to 
accommodate cultigens to

the potential for cultiva
tion within this socioeco
nomic system would finally 
be based on a desire to 
enhance the predictability 
of some aspects of the 
economy [Wills 1988b:148]. 
Wills (1988b:153) anticipates 

some of the major contrasts 
between early agriculture in the 
Southwest and the East that I 
discuss below when he remarks 
that the timing for introducing 
cultigens differs markedly in 
the two regions and that there 
are also apparent differences in 
the social organization of the 
earliest food producers. I turn 
now to a comparative discussion 
of the first horticultural 
economies in the East.

EARLY PLANT CULTIVATION 
IN THE EASTERN WOODLANDS

Until approximately 15 years 
ago, there was virtually no 
challenge to long-held beliefs 
about the marginality of plant 
cultivation in the East prior to 
the Mississippian period, that 
the Mexican complex of maize, 
squash, and beans was accepted, 
providing the basis for viable 
agriculture here as in the 
Southwest. As summarized in a 
series of recent papers (e.g., 
Decker 1988; Fritz 1990; Smith 
1987, 1989; Watson 1985, 1989;
Yarnell 1986, 1988, 1989; Yar-
nell and Black 1985), the archa- 
eobotanical record for the 
Eastern Woodlands now reveals a 
very different picture. One of 
the contrasts between the South
west and the East is the quanti
ty of empirical information 
about plant use for the period 
of horticultural and agricultur
al origins in several different 
regions and subregions. Owing 
to intensive and extensive 
application of water-separation 
techniques over the past two 
decades, the archaeobotanical
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record in the East is more 
comprehensive and voluminous 
than in the Southwest, where, 
with a few exceptions, attention 
has traditionally been focused 
on desiccated materials from dry 
caves and rock shelters and on 
dry pollen studies. Human 
paleofecal deposits are avail
able from caves and shelters in 
both the Southwest and East, 
but— in spite of earlier atten
tion to them in the Great Basin 
(Fry 1970)--only recently has 
their archaeobotanical and 
dietary potential been empha
sized in the Southwest (Minnis 
1989; compare with Jones 1936; 
Marquardt 1974; Stewart 1974; 
Yarnell 1969, 1974).

The data base for the Eastern 
Woodlands is much too complex to 
be readily encapsulated here, as 
I have tried to do in the previ
ous section for the newly ob
tained, AMS-dated evidence for 
the earliest cultigens in the 
Southwest. Because there are 
several recent, detailed sum
maries of the macrobotanical 
evidence for plant use and plant 
cultivation in the East, I 
confine myself in this section 
to a broad overview of the 
patterns so far discernible in 
that evidence and to a compari
son of early plant cultivation 
in the East with the beginnings 
of agriculture in the Southwest.

The oldest cultivated plants 
in the eastern U.S. are perhaps 
Cucurbitaceae (Cucurbita pepo 
ssp. ovifera. pepo gourd, and 
Lagenaria siceraria. bottle 
gourd), which were present at 
ca. 7000-6000 B.P. in Middle 
Archaic sites in Illinois (pepo 
gourd at Foster and Napoleon 
Hollow [Conard et al. 1984] and 
Florida (bottle gourd at Wind- 
over [Newsom 1988]). There is 
some difference of opinion about 
the exact identification and 
status of these plants, whether 
they were wild or cultivated.

For the Cucurbita at least, a 
strong case is being made that 
wild, indigenous Cucurbita 
texana north of Mexico was 
domesticated, resulting in 
cultivated C. pepo ssp. ovifera 
var. ovifera independent of 
events and processes in Mesoa- 
merica (Decker 1988; Heiser 
1989; Smith 1989). Pepo gourd 
and bottle gourd fruits were 
used primarily as containers 
throughout Eastern Woodlands 
prehistory, although the seeds 
were sometimes eaten, as indi
cated by their presence in fecal 
specimens. In the Late Archaic 
period at 4000 B.P., there are 
AMS dates on domestic sumpweed 
(Iva annua, also called marsh- 
helder) in Illinois and, at 
about 3500 B.P., on domestic 
Chenopodium seeds from Kentucky. 
Domestic sunflower (Helianthus 
annuus) is documented in Arkan
sas and Tennessee just before 
3000 B.P. Giant ragweed (Ambro
sia trifida) was probably en
couraged in and around gardens 
if not actually cultivated in 
various places in the Midsouth 
and Midwest at about this same 
time or a little later. By 2500 
B.P. (the Early Woodland 
period), fecal and other archa
eobotanical evidence from Ken
tucky and Tennessee clearly 
demonstrates significant reli
ance on this group of early 
cultigens, especially sumpweed, 
sunflower, and chenopod. May- 
grass (Phalaris caroliniana) is 
also present and was perhaps 
cultivated, and both pepo gourd 
and bottle gourd were grown.

During the Middle Woodland 
horizon in the Midwest, by about 
2000 B.P., cultivated plants 
included, in addition to those 
mentioned above, knotweed 
(Polygonum erectum) , little 
barley (Hordeum pusillum), and 
tobacco. Maize makes its first 
appearance a few hundred years 
later, ca. 1800 B.P., at a site
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in Ohio and one in Tennessee 
(Chapman and Crites 1987; Ford 
1987) . It presumably came into 
the eastern U.S. from the South
west, but is only sparsely 
represented until about 1000
B. P., when maize agriculture was 
well-established in the Ohio 
River drainage and in portions 
of the Mississippi River valley. 
Beans (Phaseolus vulgaris) are 
seemingly absent or very rare 
until even later, ca. 700 B.P. 
At about 1000 B.P., Amaranthus 
hvoochondriacus was present in 
the Ozarks and by ca. 520 B.P. 
Cucurbita aravosperma (formerly
C. mixta, green striped cushaw 
squash) also appears there 
(Fritz 1986, 1990) . The latter 
was probably introduced from the 
Southwest, where it is known by 
1150 B.P. (Ford 1985:356).

Throughout this entire peri
od, from the Middle Archaic to 
the Late Woodland and Mississip- 
pian periods, plant foods from 
the eastern deciduous forests 
(especially hickory nuts, wal
nuts, and acorns) were very 
important, especially as sources 
of oil (hickory) and starch 
(acorn, although some acorns 
also yield oil). Nevertheless, 
the long series of analyses 
carried out on paleofecal speci
mens from Salts Cave and Mammoth 
Cave (Stewart 1974; Yarnell 
1969, 1974; see also Bryant 
1974; Marquardt 1974) clearly 
indicate that— at least in this 
place at ca. 800 B.C.— more than 
half the plant food eaten by the 
prehistoric cavers was from 
cultivated and domesticated 
species.

As is the case for the South
west, there are few recent, 
comprehensive attempts to ex
plain why and how plant cultiva
tion arose in the eastern U.S., 
partly because the basic time- 
space data are still accumulat
ing so rapidly. Bruce Smith 
(1987, 1989) and Guy Prentice

(1986) have published suggestive 
formulations, however (see also 
Watson and Kennedy 1990). 
Prentice concentrates almost 
exclusively on cucurbits, but 
Smith addresses the general 
issue of the first plant culti
vation and domestication in 
Middle Holocene flood plains of 
the Eastern Woodlands in a 
coevolutionary "dump heap" model 
(compare Anderson 1952; Fowler 
1957; Rindos 1984). Although 
Smith's account is plausible and 
attractive in many ways, we do 
not yet know enough about the 
natural distribution and ecology 
of all of the early domesticates 
to enable us to assess them 
from that crucial perspective. 
Moreover, so far nearly all of 
the earliest and best evidence 
is from Late Holocene, Terminal 
Archaic/Early Woodland locales 
that are not from floodplain 
sites (Cowan 1985; Cowan et al. 
1981; Fritz 1986, 1990; Gremil- 
lion and Ison 1989; Smith and 
Cowan 1987; Watson 1969, 1974).

DISCUSSION
Several obvious contrasts 

with early agriculture in the 
Southwest are apparent from the 
account sketched above. The 
Mesoamerican triad that was so 
central in the Southwest for at 
least 3,000 years was not even 
present in the East until a few 
hundred years ago. Maize ap
pears late and is of little 
importance until the last stages 
of prehistory during the Missis- 
sippian period. Maize, beans, 
and cushaw squash probably 
entered the East from the South
west. Most of the horticultural 
and agricultural developments in 
the East are indigenous— inde
pendent of the Southwest and of 
Mesoamerica— and seem to begin 
earlier than the first appear
ance of agriculture in the 
Southwest: cucurbits at 5000
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B.P. or suxnpweed at 4 000 B.P., 
versus maize, at 3000 B.P., with 
squash and beans at about the 
same time or a little later.

Some of the same plants were 
cultivated, encouraged, or 
domesticated in each region, but 
in general Late Archaic subsist
ence patterns were probably 
quite different, largely because 
of major environmental differ
ences between the vast deciduous 
forest of the East and the 
semiarid to arid mountains, 
plateaus, basins and ranges, and 
deserts of the Southwest. There 
is evidence for little barley in 
both the Southwest and the East 
prehistorically. Evidence for 
cultivated amaranth, chenopod, 
and tobacco (Ford 1985:357; for 
tobacco in the East, see Asch 
and Asch 1985a, 1985b) is weak 
or lacking from the Southwest, 
but it is plausible that all of 
these may have been indigenous 
crops there, as in the Eastern 
Woodlands. Other domesticated 
or semicultivated plant foods in 
the two areas were different, 
however: for example, sumpweed, 
sunflower, knotweed, and giant 
ragweed in the East versus panic 
grass, agave, devil's claw, and 
beeweed in the Southwest. The 
Southwest crop complex also 
included cotton from Mexico by 
Basketmaker III times (Minnis 
1989), a plant that is missing 
from the pre-Hispanic Eastern 
Woodlands.

In both regions, plant culti
vation is thoroughly embedded in 
foraging economies for a long 
time (many hundreds of years to 
a few millennia) before intensi
fication of plant food produc
tion results in agricultural 
economies. In both regions, 
there are diverse patterns in 
different geographic areas, but 
it seems the case that signifi
cant commitment to sedentism or 
at least to repeated use of the 
same locales— usually the foci

of storage and/or mortuary 
activity— precedes (sometimes by 
many centuries) the appearance 
of intensive and extensive field 
agriculture (Brown 1985; DeBoer 
1988; Minnis 1985; Wills 1988a, 1988b).

In both the Southwest and the 
East, there is sufficient evi
dence to demonstrate not only 
the complexity of forager-culti
vator economies, but also some
thing about the nature of re
gional variation within each 
area. Ford (1981) speaks of the 
Upper Sonoran, Lower Sonoran, 
and Southwest agricultural 
complexes. Wills, Huckell and 
Smiley (1989) refer to a some
what different subdivision, 
stressing three physiographic 
regions: (1) the northern Sono
ran and Chihuahuan desert grass
lands, (2) the pinyon-juniper 
grasslands of the Colorado 
Plateau, and (3) the Mogollon 
Highlands, a mountainous area 
with mixed conifer woods and 
grasslands. In the East, dif
fering early horticultural 
patterns are variously demon
strated for the Northeast; the 
Lower Illinois River in the 
Midwest; the American Bottom (on 
the Central Mississippi in 
western Illinois); the Ohio 
River valley, the Green River, 
and the Red River drainages in 
the uplands of western and 
eastern Kentucky, respectively; 
the Little Tennessee and Duck 
River drainages in Tennessee; 
the Ozark uplands; and the Lower 
Mississippi River valley (see 
summaries in Fritz 1990; Watson 
1985; Yarnell 1986, 1989).

Another general pattern 
common to both the East and the 
Southwest is the way in which 
semiwild and wild foods were 
important in many times and 
places long after agriculture 
was adopted. Even the Hohokam, 
who practiced quite intensive 
irrigation agriculture, appar
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ently managed a variety of 
domesticated and semidomesticat- 
ed indigenous plant species, as 
well. These included grasses 
(little barley, panic grass) and 
cacti (cholla, agave; see Fish 
[1989:46] for a summary of this 
recent research). In the East, 
forest nuts (especially hickory 
and acorn but also walnut, 
hazel, chestnut, and perhaps 
beechnut) continued to be impor
tant dietary components, whereas 
a wide variety of aquatic and 
terrestrial animals were eaten 
in considerable abundance at 
least seasonally.

Finally there is the issue 
discussed by Wills (1988b:153): 
social organization of the 
earliest plant cultivators. In 
the southern Mogollon Highlands 
he thinks these people were 
living in small, quite mobile 
groups; whereas the first culti
vators in the Eastern Woodlands, 
as evoked by Bruce Smith (1987), 
were semisedentary in floodplain 
locales and lived in rather 
large, stable groups (see also 
Brown 1985, R. Chapman 1985).

Wills, Huckell, and Smiley 
(1989) also note that, through
out the Southwest, there is 
little major variation in archi
tecture or artifacts during the 
Late Archaic. However, two 
exceptions could be noted: (1)
In the Sonoran-Chihuahuan grass
lands— when agriculture appears 
during the third
millenium— there seems to be a 
clear association between agri
culture and intensified site 
use, including storage facili
ties and burials or other mortu
ary activity. (2) Similarly, in 
the Colorado Plateau region, 
Basketmaker II early agricultur
al pithouse sites differ in 
architecture as well as plant 
use (pithouses and ample storage 
pits, maize and other domesti
cates) from Late Archaic sites. 
These Basketmaker pithouses,

however, are believed to be 
seasonally occupied during the 
winter. On the other hand, at 
least some early agricultural 
sites in the Sonoran/Chihuahuan 
grasslands suggest long-term 
stability in riverine locales, 
where agriculture could be prac
ticed within one or two day's 
walk of various resources in 
nearby hilly zones.

The "constrained mobility" 
pattern envisioned for Basket- 
maker pithouse populations in 
the plateaus, rather than long
term stability, sounds similar 
to the annual cycle postulated 
for Late Archaic, early-horti
cultural and incipiently horti
cultural peoples in middle- 
latitude riverine drainages of 
the Eastern Woodlands. The 
evidence from Tennessee suggests 
a floodplain-oriented settlement 
pattern with evidence for in
creasing population density, 
increasing use of plant domesti
cates, and increasing disruption 
of earlier native vegetation 
patterns from Late Archaic to 
Woodland times (J. Chapman 1985; 
Delcourt et al. 1986). In the 
lower Illinois River valley, 
however, where serious commit
ment to plant cultivation is 
seemingly not present until the 
Middle Woodland period, seden- 
tism is thought to have begun 
during the Middle Archaic (Brown 
1985). Thus, there are perhaps 
hints in the present scanty 
evidence that preagricultural 
and incipiently agricultural, 
semisedentary human groups 
following well-established 
seasonal rounds that were de
veloped earlier in several parts 
of the East than in the South
west. It is quite likely, of 
course, that these suggested 
patterns will not be confirmed 
when more detail is available 
for the Southwest Archaic and 
that, instead, new patterning 
will emerge. Similarly, little
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substantive detail is known of 
the sociocultural contexts for 
early horticulture in many parts 
of the Eastern Woodlands. The 
absence, or at any rate the 
elusiveness, of Early Woodland 
sites in some portions of the 
midcontinent and the presence of 
a remarkably large and complex 
site— Poverty Point, Louisiana, 
with 100 or so related sites at 
the Archaic-Woodland boundary in 
at least one subr egion — ar e 
indications that variation in 
those contexts may be signifi
cant.

CONCLUSION
Although a great deal remains 

to be learned, it has become 
abundantly clear during the

1980s that the time-space param
eters for agricultural origins 
in both the Southwest and the 
East are entirely different from 
those that were accepted for 
many prior decades. Develop
ments in the two regions were 
quite complex, manifested con
siderable local variation, and 
were largely independent. Ini
tial agriculture in the South
west is more recent and far less 
derivative from Mexico than was 
previously thought, whereas 
initial agriculture in the East 
is not only older and much more 
complicated than previously 
suspected, but also is very 
likely not derivative from 
Mexico at all.

St. Louis, Missouri
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SWIDDEN AGRICULTURE AND THE MOGOLLON
John P. Wilson

In Woosley's (1980) paper on 
agricultural diversity in the 
prehistoric Southwest, she 
pointed out that this region was 
home to a variety of agricultur
al systems. Native farmers made 
specific responses to local 
situations, and it was mislead
ing to regard a particular kind 
of farming as characteristic of 
an area or even of a culture. 
In a logical sequel to Woosley's 
article, Sullivan (1982:2) 
asked, How and where did the 
Mogollon people grow their food? 
His literature survey found a 
variety of opinions but few firm 
answers. Sullivan challenged 
the relevance of attempting to 
draw analogies between historic 
Hopi and Zuni Indian agricultur
al methods and prehistoric 
Mogollon techniques, then out
lined his new and quite original 
model of Mogollon food produc
tion.

His paper developed an idea 
that Joseph Janes, retired Gila 
National Forest archeologist, 
and I had discussed at one time. 
In brief, Sullivan believed that 
the Mogollon had practiced a 
variety of swidden agriculture 
that he called the burn-plot 
technique. This involved burn
ing the understory in a pine 
forest with a low-intensity fire 
and planting crops in the ash 
residue. The technique did not 
require extensive vegetation 
clearing. Allegedly, prehistor
ic farmers employed this 
"throughout most of the Mogollon 
area" (Sullivan 1982:5; also 
Sullivan 1984:97-99).

Sullivan was not the first to 
suggest that prehistoric South- 
westerners had used a form of

swidden agriculture (Stiger 
1979:138; Wilcox 1978:27-28). 
Reader response in all cases 
seems to have been quiet. 
Perhaps people felt a conceptual 
discomfort with this idea, in 
the absence of either ethno
graphic examples from the South
west or of archaeological evi
dence for prehistoric swidden 
fields. In short, how would you 
prove this? In the following 
pages, I offer lines of argument 
and some evidence to support the 
idea that the Mogollon people 
carried on their version of 
swidden agriculture in selected areas.

FIRE CHRONOLOGIES
A swidden is an agricultural 

plot created by cutting back and 
burning off the vegetation cover 
(Conklin 1962:457). How do you 
establish, in the absence of 
historical records, that a fire 
or fires took place on a given 
plot of land? Research forest
ers at several U.S. Forest 
Service Forest and Range Experi
ment Stations and also in Canada 
have made remarkable progress in 
answering this question, partic
ularly since an article appeared 
that explained techniques for 
establishing Master Fire Chro
nologies (Arno and Sneck 1977). 
These techniques involve col
lecting fire-scarred cross- 
sections from ponderosa pine, 
spruce, and fir trees within a 
given area; cross-dating these 
specimens; identifying the fire 
scars; then verifying the dates 
of the scars by referencing the 
cross-sections to established 
tree-ring chronologies (Dieter-
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ich 1980a, 1980b, 1983; Stokes 
1980). Increment boring methods 
have recently been developed 
that can be used to estimate 
fire intervals without sawing 
cross-sections from trees 
(Barrett and Arno 1988).

Currently such fire chronolo
gies exist for tracts in the 
Fort Valley Experimental Forest 
near Flagstaff, Arizona; for 
Limestone Flats in the Long 
Valley Experimental Forest about 
50 miles (80 km) south of Flag
staff; for the Thomas Creek 
Experimental Watersheds near 
Alpine, Arizona; for three areas 
in the Gila Wilderness of south
western New Mexico; for the 
Guadalupe Mountains National 
Park in west Texas; and for many 
other locations in the western 
United States (Ahlstrand 1980; 
Dieterich 1980a, 1980b, 1983; 
Dieterich and Swetnam 1984; 
Swetnam 1983). Most dating has 
been done at the Laboratory of 
Tree-Ring Research in Tucson; 
one researcher referred to this 
kind of study as pyro- 
dendrochronology.

The chronologies that have 
been developed cover spans as 
short as 110 years and as long 
as 450 years. All of the old- 
growth trees used in the studies 
showed multiple fire scars; one 
ponderosa had been scarred by 
fire 42 times during its 327- 
year life span. In some in
stances, the scars were so 
distinct that it was possible to 
identify whether the fire oc
curred during the early, middle, 
or late portion of the growing 
season for a particular year, or 
between growing seasons (Ahl
strand 1980:5). The mean inter
vals between major fires, in the 
Arizona chronologies, were as 
short as 1.8 years and as long 
as 22 years. We may never know 
whether these fires were natural 
or of human origin, but this may 
be of only minor importance.

The first step in documenting 
swidden agriculture among the 
Mogollon would be to establish 
additional Master Fire Chronolo
gies. With the precision al
ready available, we can document 
the presence, dates, and fre
quency of burning. With ponde
rosa pines, a Master Fire Chro
nology can be carried back about 
400 years, to the beginning of 
the historic period. There may 
also be a way to extend a fire 
chronology into earlier cen
turies. Alligator junipers 
(Juniperus deppeana), which have 
a maximum life of about 800 
years, grow within a elevational 
range that includes part of the 
pine forest zone. Cross-sec
tions from fire-scarred alliga
tor junipers could extend Master 
Fire Chronologies back several 
more centuries in time. There 
would probably be difficulties 
in cross-dating, but increment 
cores and cross-sections cut 
from living trees that allow 
counting back from the present 
should resolve this problem.

EFFECTS OF BURNING
The next step is more impor

tant from the standpoint of 
prehistoric farmers. This is to 
learn what burning accomplished 
on the forest floor. As Sulli
van noted, swiddens would be 
limited to the forest or pine 
zone because a substantial 
accumulation of dead organic 
matter is required to carry a 
low-intensity fire. The natural 
fuel load (i.e., the litter, 
duff, and humus) in ponderosa 
pine-forested areas of the 
Southwest is estimated to be 
12.7 tons per acre (28.5 metric 
t per ha) with local accumula
tions as high as 50 tons per 
acre (112.1 metric t per ha) 
(Haase 1986; Harrington 1987; 
Sackett 1980; Sullivan 1982:6; 
1984:99). With this volume of
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fuel already available, it is 
not necessary to postulate the 
cutting of trees and brush (in 
contrast with classic swidden 
techniques), nor is it antici
pated that this was done. 
Understory fires would have been 
sufficient. A low-intensity, 
low-temperature burn will pro
duce the ash required to support 
seed growth while avoiding the 
destructive effects of high- 
intensity burning. This proce
dure amounts to what we now call 
a prescribed burn.

When a fire burns on the 
forest floor, what actually 
happens? Forestry researchers 
have studied this by burning 
plots in experimental forests, 
under controlled conditions. 
The burning releases mineral 
elements from combustible 
(organic) matter; these nutri
ents are highly soluble and 
therefore become available for 
new plant growth. From the 
agriculturalist's perspective, 
the effect of fire on nitrogen 
cycling is even more important. 
In an intense fire of 930° F or 
more (500° C), organic nitrogen 
will be completely volatilized. 
But a low-intensity fire of 
circa 400° F (200° C) may result 
in no measurable amounts of 
nitrogen being lost. Whatever 
the actual loss, nitrogen ap
pears to be more abundant after 
a fire because available nitro
gen increases and plant growth 
is more rapid (DeBano, Rice, and 
Conrad 1979).

Much more dramatic results 
may be achieved, however. Large 
amounts of ammonia nitrogen 
(NH+4) are produced chemically 
by soil heating during a fire 
and microbially shortly after 
burning. One experimental burn 
produced a 20-to-80 times in
crease in the inorganic ammoni
um-nitrogen content of the upper 
6 in. (15 cm) in saw-timber 
plots with the highest preburn

fuel loadings, as compared with 
unburned control plots (DeBano, 
Rice, and Conrad 1979:11; Ryan 
and Covington 1986). The ferti
lizing effects upon a nitrogen- 
loving plant such as maize 
should be striking.

Soil moisture too will be 
higher on burned plots than on 
unburned ones. Hydrologic 
experiments suggest that the 
most significant increases are 
again on plots with the heaviest 
fuel loadings. One investigator 
found that the increase in 
moisture retention occurred 
several months after a fall 
burning. This he called the 
"overwintering effect." In a 
similar experiment, the germina
tion rate of seeds on burned 
plots the following summer was 
20 times the number of seeds 
germinating on unburned control 
sites (Haase 1986; Ryan and 
Covington 1986; Sackett 1984; 
Sullivan 1982:6-7). A fire that 
consumes the natural ground fuel 
in a ponderosa pine forest, 
therefore, benefits new plant 
growth, sometimes in dramatic 
ways, by increasing soil mois
ture and germination rates as 
well as by boosting fertilizing elements.

POSSIBLE MOGOLLON DATA
This background research in 

experimental forests is a set
ting for the stage. We have yet 
to prove that the Mogollon 
practiced swidden agriculture. 
My own realization that they may 
have done so came after repeated 
visits to one of the most-inves
tigated regions in the Mogollon 
area--the Pine Lawn Valley of 
west-central New Mexico. This 
valley is really a broad, inter- 
montane basin without permanent 
streams or much alluvial land. 
A number of normally dry drain
ages are separated by gentle 
slopes and ridges that rise
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gradually to the surrounding 
mountains. The valley is unusu
al in that heavy ponderosa pine 
growth is found here at eleva
tions of only 6,200 to 6,600 ft 
(1,900 to 2,010 m) , upwards of 
1,000 ft (305 m) below the 
normal elevational range for 
pine forests. This may reflect 
an untypically high annual 
rainfall. The nearest weather 
recording station, at the Re
serve Ranger Station, is about 6 
mi (9.6 km) away and 350 or more 
ft (105 m) lower in elevation. 
They report slightly more than 
14 in. (36 cm) of annual precip
itation. The Luna Ranger Sta
tion, located about 13 mi (21 
km) northwest of the Pine Lawn 
Valley, has an average rainfall 
of only 14.2 in. (36 cm), al
though it lies 400 to 800 ft 
(122 to 244 m) higher in eleva
tion, at 7,050 ft (2,150 m) 
(National Oceanic and Atmospher
ic Administration 1980). The 
estimated length of the growing 
season in the valley is 120 
days.

The Pine Lawn Valley general
ly lacks alluviated areas or 
running streams that might be 
used for irrigation and exhibits 
few if any water control devices 
for diverting runoff. What it 
does have is an abundance of 
small, masonry pueblos that date 
from the Reserve phase, ca. A.D. 
1000-1100. These pueblos are 
situated on gentle slopes, which 
are rocky but have good soil, in 
areas that presently support the 
heaviest ponderosa pine growth 
in the valley located to the 
south and west of U.S. Highway 
180 at least to Dry Leggett 
Creek and a mile or so (2 km) 
farther to the south in the 
lower reaches of Wet Leggett and 
Oak Springs Canyons (Bluhm 
1960). This young and medium- 
aged ponderosa growth is so 
dense if left unthinned that it 
is almost impenetrable.

The coincidence of so many 
factors in the Pine Lawn 
Valley— the high number of sites 
occupied during the same period, 
an absence of lands suitable for 
conventional agriculture, the 
presence of good rainfall and 
ponderosa pine forests at a 
relatively low elevation— leads 
to the conclusion that condi
tions here were ideal for pre
historic farmers to have created 
burn-plots or swiddens. All of 
the necessary technical elements 
were present. The only reasona
ble alternative would be that 
the Mogollon here were not 
farming at all. While Paul S. 
Martin and his Field Museum of 
Natural History colleagues 
(Martin, Rinaldo, and Antevs 
1949:43-46) apparently did not 
envision prehistoric swiddens in 
the Pine Lawn Valley, they did 
note that the upper soil profile 
along Wet Leggett arroyo was a 
dark gray, loose, ashlike silt.

Interestingly enough, corn is 
still grown in the Pine Lawn 
Valley, although not by swidden 
farmers. Paul Martin (Martin, 
Rinaldo, and Antevs 1949:42) 
mentioned that corn was being 
raised there at elevations 
between 6,150 and 6,350 ft 
(1,875 and 1,935 m) as of 1947. 
As recently as 1982, Alex Marti
nez had a 13-acre (5-ha) corn
field at his place situated 
between the highway Y and Re
serve, New Mexico. There he 
dry-farmed with an unidentified 
"old yellow seed” corn brought 
to this country by his family 
before 1900, from their former 
home in western Sierra County, 
New Mexico (Corn for Life 1982:3) .

CONCLUSION
With the techniques and 

evidence presently available, 
what would it take to demon
strate that Reserve phase farm
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ers had swidden fields in the 
Pine Lawn Valley? A reasonable 
first step would be to establish 
a Master Fire Chronology, based 
upon ponderosa pine sections or 
increment cores, and then extend 
that chronology back in time, 
using alligator junipers, hope
fully even into the eleventh 
century A.D. By doing this, one 
would presumably establish the 
presence of forest burning at a 
time when the valley had its 
largest number of sites and its 
greatest population.

The next phase would be to 
select an area with good ponde
rosa pine cover and a heavy 
layer of natural fuel on the

forest floor. A plot could be 
subjected to a prescribed burn 
and seeded with some of Alex 
Martinez' corn. If the result 
was a viable cornfield, we would 
have at least shown that "burn- 
plot farming is a cultural 
solution to the environmental 
limitations on agricultural 
productivity in the Mogollon 
area" (Sullivan 1982:9). With 
further advancements in investi
gative techniques, it may one 
day be possible to demonstrate 
the actual presence of prehis
toric swidden fields as well.

Las Cruces
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INITIAL PRODUCTION OF PAINTED POTTERY IN THE RIO GRANDE: 
THE PERSPECTIVE FROM LA 835, THE POJOAQUE GRANT SITE

Regge N. Wiseman and Bart Olinger
Pottery has been and contin

ues to be the most important 
archaeological tool in studies 
of Chacoan and Rio Grande rela
tionships. Clarification of 
several aspects of the pottery 
from Developmental-period sites 
(A.D. 900-1200; Mera 1935; Wen- 
dorf and Reed 1955) is vital if 
the confusion regarding this 
relationship is to be eliminat
ed. In large part, the central 
questions revolve around deter
mining the degree to which 
painted pottery was imported 
into the Rio Grande region and 
the time when Rio Grandeans 
began to make most of their own 
pottery. In essence, when did 
the Rio Grande culture begin its 
distinctive ceramic development 
aside from, but occasionally 
influenced by, outside cultures?

BACKGROUND
According to Mera (1935), the 

earliest painted pottery in the 
Rio Grande region, San Marcial 
Black-on-white, was copied after 
White Mound Black-on-white 
pottery from east-central Arizo
na and perhaps adjacent parts of 
New Mexico. San Marcial was 
produced only in small quanti
ties and comprises but a tiny 
percentage of the assemblages in 
which it occurs. Succeeding 
local types include Red Mesa 
Black-on-white, Kwahe'e Black- 
on-white, Santa Fe Black-on- 
white, Galisteo Black-on-white, 
and the Rio Grande glaze series.

Mera (1935) evidently saw at 
least some of the Red Mesa 
pottery (called Chaco II) as 
being imported, but subsequent 
workers believe that some was

locally made (Peckham and Reed 
1963:11; Stubbs 1954:45; Wether- 
ington 1968:88). To date, no 
one has defined the differences 
between local and nonlocal 
varieties of Red Mesa Black-on- white.

About A.D. 1100, potters 
began making a type called 
Kwahe'e Black-on-white, the 
first painted type unequivocally 
made in the Rio Grande region. 
Although Kwahe'e derived some of 
its design repertoire from 
Gallup Black-on-white (made to 
the west), its paste and temper 
characteristics clearly indicate 
its local manufacture. From 
that point on, the Rio Grande 
potters produced their own 
painted pottery in quantity. 
However, occasional painted 
vessels continued to be imported 
from the west.

In summary, the history of 
painted pottery in the Rio 
Grande region is as follows: 
During the early Developmental 
period (ca. A.D. 600-800), 
painted pottery was imported 
from the west. During the 
middle Developmental period (ca. 
A.D. 800-1100), some was import
ed from the west and some may 
have been made locally. For this 
period, the ratio of local to 
imported painted pottery is 
unknown, as are the criteria 
that distinguish the two. 
Starting in the late Developmen
tal period (ca. A.D. 1100-1200), 
most painted pottery in the Rio 
Grande was made within the 
region.

One aspect of the problem is 
that, for several decades, 
archaeologists have viewed early 
Anasazi cultural developments in
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the Rio Grande as having been 
strongly influenced by, even 
determined by, cultural develop
ments in the Four Corners region 
(the San Juan Basin) (McNutt 
1969:98-109; Wendorf and Reed 
1955; Wetherington 1968:94). In 
this view, Rio Grande culture 
was marginal to and lagged 
behind those of Chaco and Mesa 
Verde. McNutt (1969:102) goes 
so far as to suggest that people 
migrated from the San Juan Basin 
to the Rio Grande after A .D . 
750, well before the generally 
accepted migrations of the late 
twelfth and thirteenth cen
turies.

This position was encouraged 
by a series of tree-ring dates 
from the Pojoaque Grant Site (LA 
835) . Although 222 pieces of 
wood from the site were dated, 
only six yielded cutting dates 
and all post-date A.D. 1000. 
The 216 poor dates (almost all 
being + + w  dates) were generally 
ignored in favor of the cutting 
dates (Robinson, Hannah, and 
Harrill 1972:49-52). As a 
result, the idea of cultural lag 
in the Rio Grande has gained 
credence.

A recent reassessment of all 
222 dates suggests that the 
small pueblos at Site LA 835 
were not necessarily contempora
neous and that at least one 
pueblo was built in the A.D. 
800s (Wiseman 1991). Thus, 
cultural developments in the Rio 
Grande were essentially contem
poraneous with those in the San 
Juan Basin.

While the point of nonlocal 
versus local manufacture for 
painted pottery may at first 
seem trivial, the answer is 
critical for investigating 
social and economic process in 
the prehistoric Rio Grande. By 
accurately pinpointing the 
beginnings of local painted 
pottery production, we will be

in a better position to assess 
the timing, nature, and reasons 
for other changes in the culture 
of the region.

The Pojoaque Grant Site (LA 
835) is key to investigating 
this problem because it is 
perhaps the largest late Devel
opmental period site. Located 
20 km (12.5 mi) north of Santa 
Fe, this site has numerous 
small pueblos, a great kiva, and 
a large assemblage of painted 
sherds with Red Mesa and Gallup 
style designs. Thus, Site LA 
835 encompasses the middle and 
late portions of the Developmen
tal period, the time segment 
that is critical for understand
ing the shift from importation 
to local production of painted pottery.

Mainly because of the great 
kiva, some authors (notably 
Ellis 1975:41; Judge 1977:7-8; 
Marshall et al. 1979) imply that 
the occupants of Site LA 835 
participated in the Chacoan 
system and had direct access to 
the ideas and products of the 
San Juan Basin. The pottery 
assemblage, then, should be 
ideal for looking at San Juan 
Basin/Rio Grande pottery rela
tionships and, through them, the 
social and economic processes 
that are crucial to the subse
quent development of Rio Grande 
culture.
THE PROBLEM AND THE TECHNIQUES
In view of the preceding 

discussion, our focus in the 
rest of this paper is simple. 
What criteria will permit dis
tinguishing locally made from 
imported painted pottery in the 
Rio Grande? And, when did the 
inhabitants of the Rio Grande 
region begin manufacturing 
painted pottery?

Two techniques — binocular 
microscopic inspection and X-ray
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fluorescence (XRF)— were used to 
investigate the paste and temper 
of 382 black-on-white sherds 
from Site LA 835. This sample 
includes all sherds recovered 
from LA 835 by S. A. Stubbs that 
are large enough and sufficient
ly well preserved to make reli
able observations of pertinent 
attributes. A. H. Warren in
spected a sample of the sherds 
with the binocular microscope, 
and Bart Olinger performed the 
XRF analysis for all of the 
sherds.

For temporal control, the 
sherds were subjected to stand
ard typological analysis. 
Archaeologists participating in 
the typological analysis were 
Eric Blinman, Steve Post, Dean 
Wilson, and Regge Wiseman (all 
on the staff of the Office of 
Archaeological Studies [OAS]).

Binocular Microscopy
A. H. Warren examined 167 of 

the sherds under a Bausch & Lomb 
binocular microscope. Her task 
was to identify the probable 
origin of each sherd based on 
its paste and temper. Regge 
Wiseman took notes and sacked 
the sorting groups. Warren 
identified 40 groups, subgroups, 
and groups of unknowns.

Subsequent to Warren's work, 
more sherds were found in the 
Archaeological Repository of the 
Museum of New Mexico, increasing 
the study collection to a total 
of 382 sherds. Lacking money 
for a more complete analysis, 
Wiseman attempted to classify 
the newly found sherds according 
to the notes and groupings made 
by Warren. However, rather than 
attempting to make all of the 
distinctions that she made, his 
study focused on criteria that 
permitted him to identify Rio 
Grande-made versus non-Rio 
Grande-made pottery.

X-Rav Fluorescence
The entire sample of 382 

sherds was analyzed by X-ray 
fluorescence (XRF). The paste 
exposed on a freshly broken edge 
of each sherd was irradiated 
with monochromatic X-rays from a 
109-Cd source that had an energy 
of 22 keV. The elements in the 
sherd paste excited by these X- 
rays emit secondary X-rays whose 
energies are characteristic of 
their sources and whose intensi
ties are proportional to each 
element's concentrations. The 
largest number detected that are 
readily distinguished come from 
iron (Fe), strontium (Sr), and 
zirconium (Zr). The proportion 
of the X-rays from these three 
elements is used as the X-ray 
signature for the sherd. When 
needed, X-rays from other ele
ments can be considered to 
enhance the signature.

For visual presentation, the 
XRF values are plotted on a 
ternary diagram. Since the 
plots always fall within the 
central zone of the diagram, 
that zone can be illustrated as 
a square (Figure 1). Here, the 
percentage of zirconium is along 
the x axis, the percentage of 
strontium is along the y axis, 
and the percentage of iron is 
"understood."

The results of the XRF analy
sis are shown in Figure 1. 
Although the spread of values 
encompasses a large portion of 
the diagram, two distinct groups 
are readily apparent and are re
ferred to as the left and right 
groups. The line of demarcation 
appears to be a zirconium value 
of either 32 or 33. The right 
group has the majority of the 
sherds (n=286 or 74.9%), and the 
left group has the minority of 
sherds (n=95 or 24.9%). A 
single sherd (0.3%) is unassign
able.
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LA835, ALL DATA

ZIRCONIUM PERCENT

X-ray fluorescence plots of painted pottery from LA 835.Figure 1.
Typological Analysis

The typological analysis was 
accomplished by spreading the 
entire sample of sherds on a 
table. The analysts, working 
singly or together, then looked 
them over and segregated the 
various types. The primary 
criterion used by all appeared 
to be that of design style, 
supplemented to a lesser extent 
by differences in paint, slip, 
and surface finish.

Pottery periods or types 
recognized, in diminishing order 
of abundance, are middle to 
late Red Mesa dlack-on-white, 
Kwahe'e Black-on-white, Kiatuth- 
lanna/Red Mesa Black-on-white, 
early Red Mesa Black-on-white, 
Gallup Black-on-white, Escavada 
Black-on-white, White Mound/ 
Kiatuthlanna Black-on-white, and 
Chaco Black-on-white. In terms 
of design style, most of the 
sherds (n=229 or 59.9%) are

Pueblo II or earlier, 85 (22.3%) 
are Pueblo III, and 68 (17.8%)
are of undetermined age.

COMPARATIVE ANALYSIS
Comparison of the results of 

the three analyses use the XRF 
results as the standard. We 
assume that the XRF groups 
reflect the different geologies 
of the Rio Grande and northwest
ern New Mexico (Dane and Bachman 
1965) and therefore provide the 
most accurate discrimination.

First, we needed to learn 
which XRF group is probably 
local and which is nonlocal. 
The preliminary assessment 
involved finding the positions 
of known Rio Grande-made and 
known westernmade sherds in 
Figure 1. The known Rio Grande- 
made sherds are good examples of 
Kwahe'e Black-on-white; they 
have mica flecks in a soft 
brownish-gray paste. These
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sherds are all in the left 
group. The western-made 
sherds— having rounded quartz- 
sand temper in a dense, blocky, 
gray paste— are all in the right 
group. Since Kwahe'e is the 
minority type at LA 835 and the 
left group is the smaller one, 
this supports the supposition 
that the left group is the 
locally made pottery and that 
the right group is the imported pottery.

Comparison of Microscopic 
and XRF Techniques

The next phase was to compare 
results of the XRF and micro
scopic analyses, in order (1) to 
determine the degree of mutual 
consistency between the two 
techniques, and (2) to assess 
the degree to which microscopy 
is a viable alternative for 
researchers.

This work was done in two 
steps. The first was to compare 
the results obtained by the two 
microscopy analysts, since the 
more experienced analyst, Helen 
Warren, was unable to examine 
the entire sample. We needed to 
evaluate the success of the 
less-experienced analyst, Regge 
Wiseman, in order to gain per
spective on his results for the 
entire sample. The second step 
was to compare the results of 
the two analysts against the XRF 
results.

Warren examined 167 sherds, 7 
of which were eliminated from 
this comparison because she was 
uncertain as to whether they 
were local or nonlocal. For the 
remaining 160 sherds, Wiseman's 
identifications agreed with 
Warren's 69.4% of the time (n=lll).

Comparison of Warren's and 
Wiseman's results with the XRF 
results, again focusing only on 
the first 167 sherds, revealed 
the following. Warren's results

compared favorably 87.4% (n=146) 
of the time with the XRF re
sults, while Wiseman's agreed in 
72.5% (n=121) of the cases. 
Comparison of Wiseman's results 
with the XRF results for the 
remaining 215 sherds shows that 
Wiseman agreed 71.6% (n=154) of 
the time with the XRF analysis.

Overall, then, binocular 
microscopy was a fairly success
ful means of distinguishing 
between local and nonlocal 
manufacture in Rio Grande pot
tery, in comparison to X-ray 
fluorescence analysis. However, 
as would be expected, the suc
cess of microscopy depends upon 
the expertise of the analyst.

Comparison of XRF-Microscopy 
Results and Pottery Types
The final phase was to com

pare the results of the XRF and 
microscopy studies with the 
typological results (Table 1) . 
This showed the shift to local 
painted pottery production in 
the Rio Grande. The reader is 
reminded that a key assumption in this study is that the XRF 
results are always correct. 
Thus, the XRF results in Table 1 
contain no unknowns.

Four salient features of 
Table 1 should be noted. The 
first is that production of 
painted pottery in the Rio 
Grande evidently started on a 
small scale in early Red Mesa 
Black-on-white times. Based on 
revised dates for LA 835, the 
production of this pottery took 
place potentially as early as 
the late A.D. 800s (Wiseman 
1991). This dating agrees with 
the dates for Red Mesa Black-on- 
white in the Four Corners region 
(Breternitz 1966). Second, 
significant local production of 
painted pottery evidently did 
not begin until about A.D. 1100, 
the starting date for the manu
facture of Kwahe'e Black-on-
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Table 1. Pottery type by source as determinedby XRF and microscopy.

Microscopic Examination
X-rayFluorescence Analyst 1 Analyst 2

Type W RG W RG U w RG U

White Mound/Kiatuthlanna B/w 4 3 4
Kiatuthlanna/ Red Mesa B/w 32 15 26 6
Early Red Mesa B/w 25 4 10 23 6
Middle to late Red Mesa B/w 143 8 61 1 4 109 2 40
Escavada B/w 11 2 1 1 8 5
Gallup B/w 17 5 1 17
Chaco B/w 1 1
Kwahe'e B/w 6 61 2 33 2 44 21
Indeterminateblack-on-white 48 20 15 12 3 29 39
Totals 287 95 112 47 8 219 85 78
Total No. Analyzed 382 167 382

Symbols: W=western; RG=Rio Grande; U=uncertain or unknown source.
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white.Third, analysis of sherd 
paste and temper is clearly 
useful for detecting local 
painted pottery production. 
This finding is heartening, for 
techniques such as X-ray fluo
rescence are not always avail
able to pottery analysts. 
However, this study also sug
gests that the analysts failed 
to detect the earliest, locally 
made sherds.

Last, 17% to 21% of the 
sherds from Site LA 835 were not 
assigned to named pottery types. 
Since both western and Rio 
Grande sherds were involved, 
information useful to this and 
related studies is probably 
being overlooked. The situation 
needs to be rectified through 
more intensive pottery studies 
in both regions.

SUMMARY AND CONCLUSIONS
Assumptions and misconcep

tions derived from early re
search in Rio Grande prehistory 
have misguided our knowledge 
about past events and the devel
opment of our understanding of 
Pueblo culture. Recent reas
sessment of the dating of LA 
835, a key site in those early 
studies, shows that cultural 
changes in the Rio Grande did 
not lag significantly behind 
those in the Anasazi heartland, 
as previously thought (Wiseman 
1991). Thus, Red Mesa Black-on- 
white in the Rio Grande dates 
essentially the same as it does 
in the Four Corners region, 
meaning the late A.D. 800s to 
the early A.D. 1000s.

Another key problem concerns 
determining the start of painted 
pottery production in the Rio 
Grande. The present study finds 
that X-ray fluorescence is 
useful for the purpose. Two 
groups were clearly distin
guished using the elements iron,

strontium, and zirconium— the 
group of Rio Grande-made pottery 
and the group of pottery made 
outside the Rio Grande, probably 
most if not all to the west. We 
are confident that the distinc
tion is real, because the sur
face geologies, and thus the 
paste and temper sources, of 
the two regions are different.

One of the more satisfying 
aspects of this study was the 
finding that microscopic analy
sis of paste and temper can 
yield good results. Depending 
on the expertise of the analyst, 
correct identifications can be 
expected from as much as 70 to 
nearly 90% of the time. Howev
er, even with this success rate, 
several of the earliest examples 
of Rio Grande-made sherds were 
not detected by either analyst 
in this study. Thus, a plea is 
made to directors of all large 
projects to incorporate "high 
tech." analytical procedures as 
well as more traditional ap
proaches in their projects. The 
expense of such techniques is 
usually more readily justified 
by the scale and anticipated 
contributions of these projects.

The analytical results for 
the entire Site LA 835 sample 
indicate that painted pottery 
production in the Rio Grande 
began during early Red Mesa 
Black-on-white times. Breter- 
nitz (1966) dates the type to 
A.D. 850 to 1050. Thus, small 
quantities of the type were 
being made in the Rio Grande as 
early as the late A.D. 800s, 
although most painted pottery 
being used at that time was 
still imported from outside the 
Rio Grande. Preliminary studies 
indicate that some of the 
"donor" areas to the west are as 
close as the Rio Puerco of the 
east, located only 60 km (37 mi) 
from the town of Bernalillo.

Santa Fe and Los Alamos
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