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PREFACE

Three core notions are at the base of this study. First, the
spatial and temporal distributions of human settlement are not random
phenomena but are governed by certain physical and cultural constraints
which are as yet only partially understood. Second, principles of
animal and plant ecology, specifically those which deal with population
succession, bear on the problem of accounting for these variations in
human settlement through space and time. Third, since they invoke
fairly large numbers, site distributional "counts," like lithic and
ceramic counts, are best dealt with through the application of statis
tical and computer methods. Site survey data should be collected in
such a manner as to facilitate such application.
The study itself has emerged from site survey research done
under the sponsorship of the School of American Research in Santa Fe,
New Mexico, as part of the School's National Science Foundation spon
sored Pueblo Arroyo Hondo research project. Dr. Douglas W. Schwartz,
Director of the School and principal investigator of the Arroyo Hondo
project, provided me with research latitude, scholarly criticism, pro
fessional advice, and warm personal friendship. This help is greatly
appreciated and deeply felt. I wish also to express my gratitude to
my committee chairman, Dr. T. Patrick Culbert, for his sustained
guidance, both scholarly and practical, and for his good humor and
iii

strong encouragement throughout.

Special thanks are also due to Dr.

Arthur J. Jelinek for his detailed and insightful criticism at various
stages in this work.
In addition, the other members of my committee, Dr. William A.
Longacre, Dr. Emil W. Haury, Dr. Keith H. Basso, and the late Dr.
Edward P. Dozier have all contributed a great deal of advice and crit
icism which I have found most profitable. Stewart Peckham, David Snow,
and the staff at the Laboratory of Anthropology of the Museum of New
Mexico extended me exceptional cooperation and advice throughout this
study and gave me complete access to the site files and information
in their charge.
A special debt is owed to two co-workers on the Arroyo Hondo
project. Richard W. Lang, crew chief and ceramicist for the School of
American Research, analyzed the ceramics from my survey as part of his
overall study of the material recovered at Pueblo Arroyo Hondo. Edmund
Kelley, staff ecologist on the Arroyo Hondo project, provided me with
insight and information on the ecology of the Middle Northern Rio
Grande region during the course of our mutual field survey work.
Brief summary descriptions of the life zones of the region written "by
Kelley have been included in this work. Finally, Roger Lengyel and
Lloyd Chapman drew the maps included in the text.
Jfy wife's part at all stages of this undertaking has been
enormous. Variously, she has been critic, advocate, and research
assistant. At times, with our young daughter, she has been a companion
in the field. Without her, this work would have been impossible.
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ABSTRACT

This 6tudy is based on an archaeological site survey done in
conjunction with the excavation of Pueblo Arroyo Hondo near Santa Fe,
New Mexico by the School of American Research. Its first aim is to
present a reconstruction of the settlement and population history in
the "sustaining area" from which the occupants of Pueblo Arroyo Hondo
drew their primary sustenance. Its second aim is to generate a model
or system of inferences, hypotheses, and data which constitute a formal
description of settlement and population change in the prehistoric ag
ricultural societies of the Middle Northern Rio Grande Area as a whole.
A brief review of the literature on the archaeological sequence
for the area is given, certain key concepts are defined, and the deter
mination of the Pueblo Arroyo Hondo sustaining area is discussed. A
preliminary model is then introduced as being suggested partly by the
site distributions in the Khuzestan regions of Iran reported by Robert
Adams and F. Hole and his associates.
It is first postulated that the sites of the Middle Northern
Rio Grande area exhibit a spatial and temporal distribution similar to
that of Khuzestan. To test this, the expected pattern of settlement
change is stated as a set of hypotheses of correlation. Site data is
collected in a stratified, random sample from a survey transect laid
out to crosscut a portion of the piedmont and floodplain between Pueblo
Arroyo Hondo and the Rio Grande. Analysis of this data involved the
ix

X
"weighting" of each site in the transect in terms of its size and
length of occupancy, placing this weighted site data in a 2 by 2 con
tingency table and applying a phi coefficient statistic to it.
If the Iranian pattern of settlement and population change pre
vailed in the transect, the piedmont would yield the early sites and
lack the late ones while the floodplain would produce just the opposite
configurations. Statistical and visual analysis of site distributions
reveal instead that the sites cluster in six sub-acres of the transect,
two of which include both the earliest and latest sites in the study.
These six loci are termed "natural provinces" and defined as geograph
ical subareas of a given region whose physical properties and exploit
able natural resources render them different in a measurable way from
one another in their capacity to support or "carry" human populations.
The physical properties and resources which seem most salient in the
Middle Northern Rio Grande are hydrological conditions, biotic lifezones, and landforms.
The six natural provinces are then compared and ranked relative
to one another by evaluating the size and duration of their settlement
using the site weight totals. This ranking is assumed to reflect dif
ferences in the capacity of the natural provinces to support human pop
ulations. This ranking is used in generating a new model or set of
formal hypotheses, inferences, and data about settlement and population
change in the Middle Northern Rio Grande Area. This model states that
settlement in our area begins earliest in the natural provinces of pri
mary human carrying capacity, next in those of secondary capacity, and

xi
latest in those whose capacity is tertiary and marginal. Conversely, in
the face of environmental stress, population declines and settlement
terminates earliest in the tertiary and marginal natural provinces,
next in the secondary, and last in the primary ones. This second model
is utilized to interpret the settlement and population histories of
Pueblo Arroyo Hondo and its sustaining area and the Northern Rio Grande
Region in general.

CHAPTER 1

INTRODUCTION

The archaeological survey reported here was conducted between
June and November of 1971 under the auspices of the School of American
Research in Santa Fe, New Mexico. The work was done in conjunction
with, and as a complement to, the National Science Foundation-supported
Arroyo Hondo archaeological research project (NSF Number GS-28001X2),
under the direction of Dr. Douglas W. Schwartz. This project, a longterm, interdisciplinary research program, was centered on Pueblo
Arroyo Hondo (IA 12) located about 4.5 miles south of Santa Fe, New
Mexico. Despite its location, the project was not solely dedicated to
filling out the culture history of the Middle Northern Rio Grande
region. Although this was also an aim, the work at and around Arroyo
Hondo was viewed as an attempt at applying the data and perspective
of archaeology to the more general problems of demographic and cultural
change. That is, the archaeological work at Arroyo Hondo was under
taken to test certain hypotheses concerning demography and cultural
change and as a means of generating additional hypotheses and refining
the original ones.
The relationship between demographic and cultural change in
volved a regional perspective which the excavation of a single site
could not provide. Therefore, an archaeological site survey was
undertaken in an effort to delineate "the culture and population
1
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history of a sample portion of the Northern Middle Rio Grande area"
(Schwartz n.d.: 37) of which Arroyo Hondo is a part. In addition to
this delineation, it was hoped that information would be obtained
about both the regional demographic pattern in general and about the
particular sites that related to and contributed population to Arroyo
Hondo after A.D. 1300. It was assumed that to fully understand the
cultural changes brought about at the Arroyo Hondo site by the influx
of people to that location, it would be necessary to have a fairly
detailed knowledge of the regional system of settlement patterning
before, during, and after the period of occupation at LA 12.
In addition to the needs of the Arroyo Hondo project, this
investigator had some hypotheses about the nature of settlement pat
tern stability and change in the Northern Middle Rio Grande area, the
testing of which also required such detailed knowledge of site distri
bution. Thus, a site survey which was going to serve both of these
ends would have to closely examine the area immediately surrounding
Pueblo Arroyo Hondo and examine a rather wide section of the Northern
Middle Rio Grande area in addition.
To these ends, the survey was divided into two phases.

During

the first phase, the six square mile Pueblo Arroyo Hondo "sustaining
area" (which will be discussed below) was defined and surveyed. The
second phase involved the surveying of a stratified sample of a tran
sect some 27 miles from east to west and k miles from north to south
which stretched from the Arroyo Hondo sustaining area to and including

3
the area surveyed during the Cochiti Dam Archaeological Salvage Project
along the Rio Grande.

CHAPTER 2
A REVIEW OF THE MIDDLE NORTHERN
RIO GRANDE SEQUENCE

Although this research is not directly concerned with the
problems involved in the establishment or refinement of the Northern
Rio Grande cultural sequence, the work reported here is based on pre
vious research which was concerned with such problems. Therefore, it
seems both necessary and appropriate that the development of the cul
tural sequence in the Northern Rio Grande be discussed, albeit briefly,
in this context.
According to Wendorf, the Northern Rio Grande region (Fig. l) is
a roughly rectangular area extending from a line through
Isleta in the south, and the Colorado line on the north;
and from the Canadian River on the east, to the Rio
Puerco and Rio Chama on the west (195^: 200).
Wetherington further subdivides this region into four distinct subregions or "districts" and lists two other areas as possibly distinct
enough to merit such separate treatment. The four districts are the
Chama River, the Taos area, the Santa Fe area, and the Albuquerque
area. The two provisional districts are the Galisteo Basin and the
Parajito and Jemez plateaus (1968: 73)-

Wetherington specifically

defines the Santa Fe district as
bordered by the Rio Grande on the west, the Rio Pueblo on
the north, the Pecos River on the east, and on the south
by the Galisteo Creek (1968: 73)*
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Map of the Northern Rio Grande Region of New Mexico.

6
We are concerned here with a somewhat smaller area within what
Wetherington terms the Santa Fe district. Since we view the events on
the Pecos and the Galisteo Rivers to be somewhat distinct from those in
the vicinity of Santa Fe, the area we have termed the Middle Northern
Rio Grande is bordered on the east by the Sangre de Cristo Mountains
and on the south by a point approximately midway between the Rio Santa
7e and the Rio Galisteo rather than by the Pecos and Galisteo as in
Wetherington's scheme (see Fig. 2).
Although the antiquities of the Northern Rio Grande region
were known and noted by travellers and military men in the Southwest
from the early days of its settlement (e.g., Simpson 1850), scientific
treatment of the ruins did not begin until around the turn of the cen
tury with the work of Adolph Bandelier, Edgar Lee Hewett, end Nels
Nelson. Of these three, the work of Nels Nelson had perhaps the
greatest significance for modem Southwestern archaeology.

Not only

did his extensive "testing" of numerous ruins in and around the Santa
Fe area form the basis for much of the subsequent archaeology there,
but his pioneering application of stratigraphic analysis laid the
groundwork for the general sequence of ceramics and cultural periods
in the Northern Rio Grande region (Nelson 191^ (l): 1-210.
The work of A. V. Kidder at Pecos Pueblo a short time later
built on Nelson's research. However, Pecos Pueblo came to assume a
classic status in Rio Grande and Southwestern archaeology beyond the
significance of the site itself.

It was here that the first Pecos

Conference was held and the basic sequence of Anasazi cultural stages
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8
formulated. The Southwestern cultural paradigm which first emerged at
the Pecos Conference in the twenties divided the prehistory of the
area into a sevenfold sequence, beginning with the Basketmakers and
ending with fully developed pueblo culture (Kidder 1927)*

The archaeological work in the Northern Rio Grande region that
followed this conference was largely concerned with chronological
placement of new sites within the sevenfold Pecos classification. The
work of H. P. Mera is classic in this regard: Mera concentrated close
ly on the problems of ceramic minutiae to the near exclusion of other
elements of culture. However, through the systematic use of this ceram
ic data, Mera attempted to correlate prehistoric cultural complexes
with the modern language groups in the Rio Grande (1935: 36-39) aQd
was among the first to be concerned with the problem of population
change in the area (19^0). Further, Mera was among the first to sys
tematically note the similarities in design and manufacture of the
ceramics of the Northern Rio Grande with those, first of the Chaco
(1935: 3,5) and, later in time, of the Mesa Verde regions (1935: 22).
His conclusion that these similarities were at least in the latter
case indicative of immigration from the Four Corners area assumed the
status of a basic premise in much of the later work in the Rio Grande
(for example: Reed 19^91 Riley 1952; Stubbs and Stallings 1953;
Wendorf 195*0•

Although the phase system he proposed (Mera 1935)

together with some of his correlations between language and culture
have been largely rejected, Mera's meticulously ordered ceramic work
placed Northern Rio Grande prehistory on a firm footing.
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The work of Stubbs and Stallings in the 19301s is somewhat more
difficult to assess primarily because only a small portion of the sites
which they excavated were ever published and many of the unpublished
manuscripts were lost to science for a variety of reasons. However,
sufficient data existed to allow T. L. Smiley and B. Bannister of the
Laboratory of Tree-Ring Research of the University of Arizona to work
with Stubbs to publish material which firmly and systematically dated
some key sites in the Rio Grande (Smiley, Stubbs, and Bannister 1953)Stubbs also published an account of the work at Pindi Pueblo which re
mains in many ways the type site for what has come to be known as the
Coalition Period in the Northern Rio Grande (Stubbs and Stallings

1953).
More important to the discussion here, Stubbs (in Smiley et al.

1953: 56-62; Stubbs and Stallings 1953: 152-155) presented a proposed
cultural sequence for the Rio Grande which differed somewhat from the
Pecos classification applied to the area up to that time. The most sub
stantial variation from that taxonomy was their lumping the Anasazi
Pueblo I and Pueblo II into a single "Developmental Pueblo" period.
They felt that cultural growth in the Rio Grande was part of the gen
eral "San Juan-Chaco" expansion and cultural development during these
years but was insufficient.1y differentiated in the Northern Rio Grande
to warrant the twofold division (Stubbs in Smiley et al. 1953: 60).
For the remainder of the sequence, the Pecos appellations were retained.
In the years since its formulation, the Pecos system increas
ingly came to be regarded as inapplicable in its totality outside of
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the Four Corners Region (Wendorf and Reed 1955: 133-13^• Soon after
assuming the directorship of the Laboratory of Anthropology, Fred
Wendorf published the first extensive revision in the Rio Grande cul
tural sequence since the original Pecos classification. This new syn
thesis marked the effective end of attempts at forcing the Rio Grande
data into a universal Anasazi sequential scheme.
Wendorf first lumped the then sketchy data on Early Man and
Archaic occupation in the Northern Rio Grande together into a single
phase termed the "Pre-ceramic" or Early which ran from about 15,000
B.C. until A.D. 600 (195^: 202). Then, concluding that Basketmaker II
sites were absent in the area, he telescoped the Pecos classificatory
periods of Basketmaker III, Pueblo I, Pueblo II, and part of Pueblo III
into a "Developmental Period" from A.D. 600 to 1200, during which time
the architectural sequence passed from pit houses to contiguous walled
surface structures ( 1 9 5 ^ : 2 0 k ) .
The period following the Developmental, Wendorf termed the
"Coalition" (A.D. 1200 to 1325)> the onset of which was marked by the
shift in ceramic manufacture from mineral paint to organic paint end
the appearance of Mesa Verde-like design motifs. Although a similar
change had occurred earlier in the Kayenta district of the Anasazi,
Wendorf concluded that the mineral-organic paint shift did not neces
sarily represent a migration from that region during the first or
Pindi Phase of the Coalition (A.D. 1200 to 1300) but was merely indic
ative of increased diffusion from there (Wendorf and Reed 1955: 1^^).
However, Wendorf saw evidence of an actual migration from the Four
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Corners region in the appearance in the Northern Rio Grande of large,
multi-storied pueblos in the "Galisteo Phase" of the Coalition Period
from A.D. 1300 to 1325 (Wendorf and Reed 1955". 1^5)• Thus, Wendorf
accepted the notion espoused earlier by Mera, Reed, Stubbs and
Stailings, and others that migrants abandoning the San Juan had moved
into the Northern Rio Grande thus causing the "climax area for the
Anasazi" to shift from the vicinity of the San Juan to the Northern
Rio Grande where it remained until the Historic Period (Wendorf 195^:
208).
Wendorf dispensed with Pueblo IV and further divided the pre
history of the area into a "Classic Period" from A.D. 1325 to 1600
which was characterized by certain Western Pueblo traits and by the
manufacture of distinctive glaze-painted ceramics (Wendcrf 195^: 213).
These Classic developments were interrupted, of course, by the Historic
Period beginning in the 17th century and lasting into the present. A
year after the publication of his original article, Wendorf collabo
rated with Erik Reed on a slightly revised sequence which left the
essentials of the earlier work intact (Wendorf and Reed 1955)*
In the years following this synthesis, work in the Northern
Rio Grande tended to be of a salvage nature and, perhaps of necessity,
empirical and non-theoretical. This work did little to modify the
theoretical framework, but rather such programs as the Cochiti Dam
Archaeological Salvage Project (which as a strange anachronism returns
to the Pecos classification), tended to confirm the view that there did
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indeed, exist an unbroken sequence of cultural phases in the Northern
Rio Grande which fit nicely into Wendorfs stages.
Exceptions to this exist, of course. McNutt's account of his
excavations at the Tesuque By-Pass salvage site included a general dis
cussion of the Northern Rio Grande sequence vhich differed from Wendorf
to some extent in terminology and culture process: McNutt termed the
Developmental Period the "Colonization" from ca. A.D. 750 to 1225
(1969: 113) and he argued against Wendorf's conclusion that the cul
tural developments during the Pindi Phase of the Coalition were due to
diffusion rather than migration from the Mesa Verde area (McNutt 1969:
98-109). Another notable exception would be Wetherington's (1968)
initial report on the excavations of the Fort Burgwin Research Center
at Pot Creek Pueblo near Taos. Wetherington (1968: 86-99) also includ
ed a review of Northern Rio Grande prehistory but one which was more
substantive than McNutt's in that it rounded out Wendorf's general par
adigm with an explicit division of the region into four subregions or
districts with a proposed phase system for each of them.

Chronological Scheme
The chronological scheme upon which this research i£. based
then, is chiefly a composite of the work of Wendorf (195*+)j Wendorf
and Reed (1955)> and Wetherington (1968) and is as follows:
Early or Preceramic Period (before A.D. 600)
Developmental Period (A.D. 600 to 1200)
Early Phase (A.D. 600 to 900)
Middle or Red Mesa Phase (A.D. 900 to 1100)
Late or Tesuque Phase (A.D. 1100 to 1200)
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Coalition Period (A.D. 1200 to 1325)
Early or Pindi Phase (A.D. 1200 to 1250)
Middle or Arroyo Hondo Phase (A.D. 1250 to 1300)
Late or Galisteo Phase (A.D. 1300 to 1325)
Classic Period (A.D. 1325 to l6l0)
Early Phase (A.D. 1325 to 1400)
Middle Phase (A.D. 1^00 to 15^2)
Late Phase (A.D. 15^2 to l6l0)
Historic Period (A.D. l6l0 to present)

Early or Preceramic Period (before A.D. 600)
This period falls outside the scope of our research but sufficeit-to-say, much remains to be done on a systematic basis on this huge
time block despite the excellent work of such scholars as Dick (19^3)>
Dawson and Judge (1969)* Judge (1970)> Reinhart (1968), Irwin-Willians
(1967), and others.

Developmental Period (A.D. 600 to 1200)
This period is subdivided by Wetherington into three phases in
the Santa Fe District: Early, Red Mesa, and Tesuque (1968: 88). These
phases have been retained in this work but are referred to as Early,
Middle, and Late respectively.

The Early Phase of this period lasted

from about A.D. 600 until $00. Wetherington is reluctant to concede
that this phase has any validity in the Santa Fe District on the
grounds that only one site (Mera's LA 177) from that time range has
been mentioned in print and none has been excavated (Wetherington 1968:
88). Since his writing, however, two sites with Early Phase components
have been excavated during the Cochiti Dam Project (Lange 1968). A
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search of the Laboratory of Anthropology site files revealed eight more
and the 1971 site survey by the author uncovered an additional one for
a total of eleven sites of the Early Phase.
Five of these sites, including Mera's LA. 177, produced Lino
Grey or Lino Black/Grey, two others yielded Whitemound Black/White and
the remainder produced an "early" form of Red Mesa Black/White which
would place them near the very end of the phase (cf., Breternitz 1966:
90). Thus, it would appear that sufficient evidence for the presence
of a population in the area before A.D. 900 exists for us to refer to
an Early Phase of the Developmental Period in the Middle Northern Rio
Grande region. On the basis of work done here and in the more numerous
Early Phase sites in the vicinity of Albuquerque, we may characterize
the surface manifestations of this phase as small villages of circular
pithouse structures with a ceramic inventory associated with Basketmaker III and Pueblo I outside of the Rio Grande Valley.
The Middle or Red Mesa Phase of the Developmental Period was
first defined as a phase of the Pueblo II period by Gladwin (19^5)It lasts from A.D. 900 until 1000 and is marked by the transition from
pithouses to contiguous-walled adobe surface pueblos. Published data
on this phase from the vicinity of Santa Fe includes the account of
the "pre-Pindi" jacal surface structure at Pindi Pueblo (Stubbs and
Stallin^s 1953: 2^-25) and the "pithouse occupation in area B" described
by McNutt (1969: 56). Both Gladwin (19U5) and Wetherington (196Q)
cite Red Mesa Black/White ceramics as the dominant painted ware.
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The Late or Tesuque Phase of the Developmental Period lasts
from A.D. 1000 until 1200. Data collected during the 1971 site survey
seems to substantiate Wendorf and Reed's assertion that the number and
size of sites gradually increase during the Developmental Period after
A.D. 900 and reach a peak during the Late Phase (1955: 1^0). Accord
ing to Wendorf and Reed, sites of this phase
range from small ten-to-twelve-room pueblos to fairly large
communities of over a hundred rooms, having frora one to
more than four kivas (1955: 1^-0).
Published accounts of excavated sites from this phase in the
vicinity of Santa Fe include the "Kwahe'e Complex" at the Tesuque ByPass site which consists of a slab-based room block and a D-shaped kiva
(McNutt 1969: 57); the adobe surface pueblo built atop the earlier
Jacal structure at Pindi Pueblo (Stubbs and Stallings 1953) and
LA 6462, the single pithouse of this phase found at the later pueblo
site near Cochiti Pueblo (Lange 1968: 62). According to Wetherington,
the diagnostic ceramic type of this phase is a
local indigenous ware, Kwahe'e Black/White which appears
to derive from its Chaco predecessor with designs in min
eral paint strongly reminiscent of Escavada Black/White in
the western Anasazi regions (1968: 90).

Coalition Period (A.D. 1200 to 1325)
Following Wendorf and Reed (1955)> Wetherington divides the
Coalition Period in the Santa Fe District into two phases: the Pindi
and the Galisteo. In this work, these phases are regarded as equiva
lent to our Early and Late Phases and we have, tentatively at least,
recognized a Middle or Arroyo Hondo Phase.
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The beginning of the Coalition Period in the Northern Rio
Grande is marked by a technical change in the manufacture of Black/
White pottery, that is, carbon paint is substituted for mineral paint
in the manufacture of Black/White design pottery. Kwahe'e Black/White
design elements are largely retained but the new ware is termed Santa
Fe Black/White and along with the slab metate which largely supplanted
the trough variety, becomes the hallmark of the Early and Middle
phases of the Coalition Period in the Northern Rio Grande, according to
Wendorf and Reed (1955: lMt—1^5).
Most scholars, with the notable exception of McNutt (19&9: 98109), tend to regard the changes during the Early and Middle phases to
be local responses to new ideas diffusing from outside the Northern
Rio Grande. Wetherington puts it wall when he states that
the general pattern seems to indicate
of local settlements participating in
od of cultural growth but at the same
show some regional differences (1968:

a stable situation
a generalized peri
time beginning to
90)•

Finally, there is an apparent decline in the number of sites
and perhaps a reduction in the size of some others in the Middle
Northern Rio Grande during the Middle Phase of the Coalition as com
pared with the phase preceding it. The onset of the late or Galisteo
Phase from A.D. 1300 to 1325 is marked by a dramatic change in certain
areas of Northern Rio Grande culture.
(1955: 15*0

As noted by Wendorf and Reed

Wetherington (1968: 9Q-9±), masonry construction be

comes more common, especially in the Galisteo area, but it does not
fully replace puddled adobe at some of the major pueblos of the period
in the vicinity of Santa Fe such as Pindi (Stubbs and Stallings 1953:

25), Pueblo Arroyo Hondo and others. Wendorf and Reed note a change
in religious architecture with the appearance at Pindi and other sites
of surface, as opposed to subterranean, kivas (1955: 1^5)*

Equally

striking is the contemporary appearance of Galisteo Black/White, a
ceramic type which shows extremely close affinities with Mesa Verde
Black/White. In addition to this dominant type, other new wares like
Poge, Pindi, and Wiyo Black/White also reflect Mesa Verde cultural in
fluence (Wetherington 1968: 9°)•

Classic Period (A.D. 1325 to ll+OO)
This period is also subdivided into Early, Middle, and Late
phases. The Early Phase (A.D. 1325 to lH0O) is marked by the appear
ance of Rio Grande glaze ware pottery, the precise appearance of which
is somewhat poorly dated. The A.D. 1325 date followed here was first
suggested by Wendorf and Reed who noted that glaze ware was present in
the upper levels of Pindi Pueblo dated to A.D. 13^9 and. absent in the
Lamy site dated to 1311+"(l955: 1^9)•

Wetherington prefers the later

date from Pindi and begins the Classic Period at A.D. 1350. Breternitz,
in his recent calibrations of tree-ring dates and ceramic types, sug
gests a date around 1300 for the appearance of Glaze I in the Northern
Rio Grande at large (1966: 91), although the appearance of glaze in
the Middle Northern Rio Grande may have been somewhat later than in
the areas farther south.
Thus, the onset of the Classic Period has become somewhat dif
ficult to define. If Breternitz's date is correct, both Wendorf and
Reed and Wetherington's dates for the onset of the Classic Period are

arbitrary. Although for the sake of convenience, Wendorf's date of
A.D. 1325 has been retained in this research, it might be more logical
to do away with the Late Phase of the Coalition Period entirely and
term the span of years from A.D. 1300 to 1^+00 the Early Phase of the
Classic Period.

By doing this we would be able to use the appearance

of Galisteo Black/White and Rio Grande Glaze I as ceramic type-fossils
for the Classic Period.
In any case, the Early Phase of the Classic Period is also
characterized by the appearance of certain Western Pueblo traits such
as extended inhumation and rectangular kivas. The adoption of these
traits in the Northern Rio Grande together with the discovery of glaze
decoration on the red-slipped ceramics from the Zuni and Little
Colorado areas near the end of the 13th century seem to indicate that
ties between these two regions became closer (Wendorf and Reed 1955:
llv9-150).
The following Middle Phase of the Classic Period (A.D. 1^00 to
about 15^2) is marked by the disappearance of Galisteo Black/White
ceramics and the appearance of Glaze II both of which seemed to have
occurred around the beginning of the phase (Breternitz 1966: 76, 91).
This phase also witnesses the decline of Glaze I after about A.D. 1^25
and of Glaze II around 1500 (Breternitz 1966: 91-92). Glaze III which
Breternitz dates to between A.D. 1^25 and 15OO or 1550 serves as a
ceramic time marker as well, and its disappearance may be used to date
the closing of the phase (1966: 92)• However, the event which

officially signifies the end of the phase is the appearance of the
Spanish explorer Coronado in the area.
The Late Phase of the ClasGic Period (A.D. 15^2 to l6l0) is
bracketed in the Middle Northern Rio Grande by two events: Coronado's
explorations and the founding of Santa Fe in l6l0. In terms of ceram
ics, Glaze V seems to span this phase and last into the first half of
the 17th century in the Historic Period (Breternitz 1966). The final
period in the region, the Historic, is beyond the scope of this re
search and will only be mentioned in passing.

Discussion
While accepting Wendorf and Reed's (1955) chronological frame
work as an adequate rendering of the sequence of cultural periods in
the Northern Rio Grande, a number of recent scholars are reluctant to
accept some of their explanations of the processes by which the changes
in culture which characterize these periods were brought about.
The notion of migration as an adequate explanation has espe
cially been questioned. For example, work by W. J. Judge on Early Man
(1970), T. R. Reinhart (1968), and others on Archaic and Basketmaker
sites seem to indicate that, in fact, the Rio Grande Valley was not
as chronically underpopulated as early work had suggested. Further,
Reinhart's early radiocarbon dates from Rio Rancho Phase Basketmaker
sites near Albuquerque indicate appearance of the Basketmaker com
plex of traits in the Rio Grande prior to their appearance in Durango,
opening the possibility that the Rio Grande, at least in the first
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millenium, was not simply a passive receptor of trait complexes from
the north "but may have in fact taken part in their original develop
ment and northern transmission (Reinhart 1968).
The possible presence of a substantial non-agricultural or par
tially agricultural population in the Northern Rio Grande during the
Late Pre-Ceramic Period and the Early Phase of the Developmental Period
lends strength to the notion that cultural development and population
growth there during the subsequent Middle and Late phases of the
Developmental Period were due chiefly to in situ development.
Schoenvetter and Dittert (1968: ^9>50) cite Carter's (l9J+5) notion that
improved strains of maize came into use over much of the Anasazi area
after A.D. 700 and hypothesize that such an improvement in the subsist
ence base was of crucial importance in the gradual increase in certain
Anasazi populations after that date. If one could demonstrate that
such improved, higher yielding maize was also being grown in the
Northern Rio Grande shortly after A.D. 700* it might be unnecessary to
explain the increase in population in that region by invoking the dei
ex machina of migration from outside the valley.
As for the presence there during the Developmental Period of
certain Chacoan culture traits and styles, Glassow also suggests we
cease such invocations and construct instead what he calls explanatory
models involving "interaction spheres spanning large segments of the
northern Southwest. These interaction spheres may have served as in
formation pools into which Rio Grande societies dipped as various
stress situations demanded new style or technology" (1971:226).
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Such an approach allows us to hypothesize that with the decline
and abandonment of Chaco Canyon, this interaction between the Northern
Rio Grande and surrounding Anasazi groups was transferred to the Four
Corners region and led to the corresponding appearance of the Mesa
Verde ceramic and architectural styles of which so much has been made
in the past.
In any case, like the recent work of Glassow, Schoenwetter and
Dittert, and others mentioned only briefly here, the research reported
in this paper is concerned with the processes within and behind the
sequential changes in culture form detailed by earlier investigators
like Wencbrf and Wetherington. Thus, our research accepts the details
of the changes as described by these earlier authors and seeks to gen
erate hypotheses which will, hopefully, Ijad eventually to the testable
explanations of these changes. We are the first to admit, however,
that this detailed knowledge of the chronology of the formal changes
provided by our predecessors is a necessary precondition for such
hypotheses.

CHAPTER 3

HISTORY OF TIIE PUEBLO ARROYO HONDO
SITE SURVEY PROJECT

Pueblo Arroyo Hondo is a 1500 room masonry and adobe pueblo lo
cated on the piedmont of the Sangre de Cristo Mountains five miles south
of Santa Fe, New Mexico. This location is approximately 7100 feet above
sea level and thus near the ecotone between two natural lifezones or biotic communities, one dominated by pinon and juniper, the other by vari
ous species of short grass and cactus.
The site itself is on the edge of the canyon of the Arroyo Hondo
which drains west from the mountains into a major tributary of the Rio
Grande, the Rio Santa Fe. Several perennial springs are located on the
bottom of this canyon about 90 feet below the site. With the exception
of the area around these and the few other springs in the canyon, the
arroyo bed only intermittently contains water.
The pueblo ruins cover about 8.6 acres and consist of:
an interconnected series of roomblock mounds from one to
four meters in height, arranged around seven square plazas.
Three other roomblock mounds, arranged around a U-shaped
plaza, lie about 150 feet to the northwest of the square
plazas (Schwartz n.d.: 24).
In addition, the site contains at least two kivas, one of which
is large and masonry lined. Work done at Pueblo Arroyo Hondo before 1971
included surface examination by Adolph Bundelier during the last century
(Bandelier 1892: 90-91)> extensive "testing" by Nels Nelson in 191b
22
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(Nelson n.d.)> and more limited testing by Schwartz in 1970 (Schwartz
1971: 10-1*0. From this research it was apparent that the site was first
occupied during the Middle Phase of the Coalition Period and was finallyabandoned during the Early Phase of the Classic Period, that is, from
before A.D. 1300 until between A.D. 1375 and lUOO (Schwartz 1972a: 22).
Although this previous work engendered a basic understanding of
the site itself, it did little in the way of providing a picture of the
site's place in its surrounding social and physical environment. Thus,
the first priority of our 1971 site survey was to examine this surround
ing area in order to locate other sites and to define the "sustaining
area," or area from which Pueblo Arroyo Hondo had drawn its primary
sustenance (see Chapter U). To these ends, an intensive survey was
undertaken of an area of approximately six square miles centering on
Pueblo Arroyo Hondo. This effort, which began in June of 1971 and
lasted until mid-July of the same year, constituted the first phase of
the Pueblo Arroyo Hondo Site Survey Project.
The second phase of this project had its intellectual origins
in the library research done prior to the initiation of fieldwork. At
that time, the author was struck by the apparent similarity between the
site distributions reported from some parts of the Northern Rio Grande
by Smiley, Stubbs, and Bannister (1953: map) and Wendorf (1953: 9*0
and those observed by Adams (19&2: 112-113) and Hole, Flannery, and
Neely (1969: 355-356) in the Khuzestan region of Iran.
Robert Adams, in his survey of the Susiana region of Khuzestan,
noted that prior to about 5000 B.C. the 3^ villages known for the area
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clustered in the northern part of the upper plain where rainfall is
highest. In the following period (Susiana b, 5000-^500 B.C.) the number
of villages increased to 102 and they were clustered much farther south
around fossil water courses in areas of somewhat decreased rainfall
(1962: 112-113). Adams concluded that this population increase and gen
eral movement down from the piedmont towards the alluvial plain was cor
related with the development of techniques of irrigation, and their
refinement was sufficient to allow settlement in lower elevation where
lower rainfall made reliance on dry farming alone hazardous or even im
possible. Nevertheless, Adams concluded that in Susiana b:
while some irrigation practices had boen introduced and had
led to a greatly expanded population, they were still quite
localized and probably were regarded merely as an adjunct to
fanning practices oriented in the main towards rainfall

(1962: 113).
On the Deh Luran plain, an area of IChuzestan adjacent to Susiana,
Hole, Flannery, and Neeley (19^9) found a similar and contemporary pat
tern on a smaller scale.

Although the population growth there was a

less spectacular increase of only three villages between 5500 B.C. and
3700 B.C., a strong case could be made for the definite existence of
irrigation agriculture in the Deh Luran in the Sabz Phase between 5500
and 5000 B.C. Hans Helbaek is convinced that flax seeds of this phase
from the site of Tepe Sabz are too large to have been raised through
dry farming and concludes that they are the earliest evidence of irri
gation agriculture yet found in the Near East (19&9: 355-356).
This early date for the practice of irrigation is especially
significant when it is recalled that settlement on the flood plain
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itself, where the greatest culture complexity was reached, seems to have
begun after about $000 B.C. or Eridu XVIII (Perkins 19^9: 90, Thomas
1967: 18-19).
In other words, these scholars indicate that there occurred
through time a gradual downward movement of settlement to lower and low
er elevations. While the earliest agricultural settlements in Iran
tended to cluster in the piedmont regions of the Mesopotamian basin
where the rainfall was relatively high, the greatest number of sites
occupied after about 5000 B.C. tended to be located on the actual floodplains of the Tigris and Euphrates. Since the low rainfall of the
floodplain proper renders dry farming impossible, Adams concluded that
this gradual downward movement was due to the increased use of irriga
tion agriculture over the earlier dry farming methods originally prac
ticed in the piedmont.
The available literature for the Northern Rio Grande area like
wise seemed to suggest that the earlier sites were clustered in the
piedmont and away from the semi-arid floodplain of the Rio Grande. How
ever, after about A.D. 1325> there appeared to be a general abandonment
of the piedmont in favor of the Rio Grande floodplain and some of its
major tributaries such as the Galisteo Creek (Smiley, Stubbs, and
Bannister 1953: map; Wendorf 1953)*

It seemed plausible that here, as

apparently was the case in Khuzestan, the primary drainage could not
successfully be settled until after effective irrigation techniques
were developed or imported, and that prior to that time settlement was

of necessity limited to the piedmont area where dry farming, akchin
farming, or simple floodwater farming (Hack 19^2: 26-3^) could be prac
ticed.
Since it was impossible on the basis of existing data to deter
mine whether or not these general similarities between Iran and the Rio
Grande were more apparent than real, it was determined that the problem
would be investigated as part of the 1971 site survey effort in conjunc
tion with the Arroyo Hondo project. The problem was set out as a series
of hypotheses of correlation together vrith their null hypotheses and a
set of test implications for each. By formally stating the problem as
a system of hypotheses, a preliminary, testable model describing settle
ment pattern change in the Middle Northern Rio Grande was generated.
The actual hypotheses which forced this system are listed below
under "Survey Research" so they will not be mustered here. Suffice it
to say that by stating our problem in such a formal manner, we were
also able to explicitly state its test implications. That is, we were
able to determine in advance of the survey the kinds of data that would
enable us to test our hypotheses; thus, we were able to structure our
fieldwork around the recovery of this data. Specifically, the test
implications of our hypotheses demanded that we examine a wide band or
transect of territory between the piedmont and the Rio Grande in order
to isolate any indication of the kinds of settlement changes from higher
to lower elevations that were hypothesized to have occurred. This tran
sect was examined in terms of a stratified random sample and the results
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examined for evidence of correlation through the use of the phi co
efficient statistic.
The results of these statistical tests indicated very strongly
that we could not accept the notion that there was a correlation between
temporal and spatial placement of sites in the Middle Northern Rio
Grande transect area like that observed in Khuzestan. The results were
not entirely negative, however, since an alternative placement of sites
in time and space had become apparent in the course of our work which
led to the development of an alternative model and to the generation of
a new concept, that of the "natural province" which will be defined
below.
Thus, the second phase of this research began as a test of a set
of hypotheses,or model,concerning the nature of spatio-temjjoral ordering
of sites suggested by possible analogies between site distributions in
Iran and New Mexico.

Since this model could not be verified in the face

of the data collected to test it, the study ended with the generation of
an alternative model useful in the interpretation of Middle Northern Rio
Grande prehistory, particularly in regard to the Arroyo Hondo site, and
amenable to similar testing elsewhere.
In summary, the Pueblo Arroyo Hondo site survey project consist
ed of two phases of fieldwork and two essentially different but related
concerns. The first involved the placement of a specific site, Pueblo
Arroyo Hondo, in its proper geographic and demographic context together
with the definition of its "sustaining area." The second concerned the
placement of sites and population within the larger context of the

"transect" and the Middle Northern Rio Grande region.

Hopefully, this

bifurcation of research becomes resolved in the concluding section in
which our alternative model of regional settlement placement and popu
lation change is used in the interpretation of the specific cultural
sequence at Pueblo Arroyo Hondo.

CHAPTER 1+

HYPOTHETICAL FRAMEWORK OF THE PROJECT

The Concept of "Natural Lifezone"
Before an account of this study can proceed, it is necessary to
define some of the conceptual terras which will be used throughout.
First, continued reference is made to the "lifezone" in which a given
site occurs. This term, drawn from ecology, is synonomous with the
"biotic community" defined by Gerkins as "a natural assemblage of organ
isms in a given habitat" (19^9: ^02). As Gerkins notes, this definition
lacks precision due to the shallowness of our understanding of intraspecies relationships within such lifezones. Nevertheless,
Definite mental images are formed when tropical rain forest,
tundra, desert, grassland, deciduous forest and evergreen
forest are mentioned. Each term calls to mind a particular
kind of natural assemblage of plants, different from the
other. A community is a definite entity, with its own char
acteristic structure and species composition (Gerkins 19&9:
1*02).
Presumably, the nature and distribution of lifezones are deter
mined by certain properties of the physical world acting in combination.
These "properties" include solar radiation (Shelford 1963: 10)> climatic
factors such as mean annual temperatures, precipitation, evapotranspiration rate (Holdridge 196*0, edaphic factors including soil type, avail
able nutrients, and occurrence of fire (Boughley 1968: 17-22). As
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Boughley notes:
It may be postulated that the establishment of a particular
organism in a given area is dependent upon the availability
of the necessary elements in the required minimum quantity
and the functioning of critical physical factors at the
required minimum level, combined with the occurrence of
these elements and the operation of these factors within
the tolerance limits of the organism (Boughley 196Q: 3-*0 •
Since these "necessary elements" are not infinite in number and do not
occur randomly across the face of the earth but in a manner which is
generally continuous and predictable, the recurrent biotic associations,
or "life-zones," which result from the various finite combinations of
these elements are generally also continuous and predictable. Given
specific data on the successive states of the natural parameters in an
area, the ecological zonation in that area may be generally predicted
v^ce

versa. The accurate plotting of this zonation occupied much

of the time of the professional ecologist working on the Arroyo Hondo
project and resulted in a detailed map of the ecological "lifezones"
in the Santa Fe area (Kelley n.d.)• A portion of Kelley's report which
includes descriptions of these zones is included as an appendix to this
report.
The Concept of "Sustaining Area"
The next concept to be defined is "sustaining area." This term
refers to the territory around any human settlement from which the pri
mary sustenance of the community is, or was, drawn. For pueblo sites
this territory generally must have been capable of supporting certain
wild and domestic plants and animals known archaeologically to have
been utilized.
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The definition or discernment of a pueblo site's sustaining area
"on the ground" is facilitated by the fact that domesticated plants like
corn, beans, and squash may not be grown everywhere but are limited to
areaB where their narrow requirements for water, soil composition,
frost-free days, and the like are met. Although wild resources such as
pinon trees (for nuts), deer, and antelope are possessed of different
requirements and wider adaptive ranges than the domesticated plants,
they are not found everywhere. Instead, their distribution is a predict
able response to environmental parameters and they are member species of
the recurrent natural associations or lifezones.
However, the sustaining area of a given site is not simply co
terminous with either the boundaries of certain natural lifezones or
the locations of nearby agricultural lands. The extent to which the
inhabitants of the site can actually exploit such areas is conditioned
by realpolitik in most instances. Thus, the size and location of sur
rounding sites must be considered vis-a-vis the site in question in any
attempt at defining its sustaining area.

The Pueb3.o Arroyo Hondo Sustaining Area
In conjunction with the research aims of the Pueblo Arroyo Hondo
project it was necessary to attempt to define the sustaining area for
the site. Using existing archaeological and ethnological accounts,
(e.g., Whiting 1939; Hack 1$&2; Ford 1972), an attempt was made at
gauging the importance of various wild and domestic species in the
Pueblo economy.

Of course, our estimates concerning the relative importance of
these species remain largely guesswork. However, analysis of the vege
tal material recovered by flotation at Pueblo Arroyo Hondo together with
the pollen data collected there may eventually provide a creditable pic
ture of the subsistence base that can serve as a check on our work.
In any event, these estimates, together with the existing data
on the topography and hydrology of the Santa Fe area and the preliminary
results of the survey of the modern ecology which was under way at the
time of our study, allowed a very rough determination of:
1. The location of the areas of primary secondary, and marginal
agricultural potential around the site.
2. The location of the natural lifezones in the vicinity.
The preliminary ecological survey revealed that Pueblo Arroyo
Hondo was located in:
the narrowest portion of the Pinyon-Juniper belt on the
southern Sangre de Cristo range. This allowed for easy access
and utilization of the two adjacent vegetational zones: the
Short Grass Plains and the Ponderosa zones (Kelley n.d.: 10).
The importance of such access probably cannot be over stressed;
it is a fact that has been recognized in Guatemala (Coe and Flannery
1966, 1967), in the southeastern United States (Larson 1972: 388-389)>
and elsewhere.
As regards the agricultural land in the vicinity of the Pueblo,
Kelley notes that a mean annual temperature of between ^9°F and 55°F
and a mean rainfall rate of between 1*+ and 18 inches with much of the
moisture concentrated in the critical months of July and August is
necessary for dry farming corn.

He further states that until the last

decade before World War II, the piedmont area surrounding the Arroyo
Hondo canyon met these requirements, albeit with a tendency towards
drought (Kelley n.d.: 11).
As for the Arroyo Hondo canyon itself, the presence of perennial
springs and the perpetual renewal of soil nutrients through periodic
flooding, make it one of the best spots in the study area outside of the
major river valleys for practicing floodwater or simple irrigation farm
ing. This land was considered to he of primary agricultural potential.
Above and south of the canyon is a broad, intermittent stream called
the Canada Ancha Wash which would also offer an excellent site for such
practices provided the rainfall conditions were somewhat better than at
present. This was classed as of secondary potential. Finally, the
foothills of the Sangre de Cristo Mountains east of the site are dis
sected by a number of small to medium-sized run-off channels and shallow
valleys. These areas very likely were exploited by agricultural tech
niques similar to modern Hopi ackchin farming (Hack 19^2: 26-28). We
classed these channels and the bajada as of tertiary potential.
Next, the archaeological sites known in the vicinity of Pueblo
Arroyo Hondo were plotted, together with the lifezone and agricultural
data, on a U.S.G.S. map of the area. Using all of this information, we
reconstructed the sustaining area of the pueblo in the following manner.
We assumed that the location of the site above the springs and floodplain of the Arroyo Hondo canyon indicated that the agricultural heart
of the sustaining area was established by noting that the location of
the nearest area of primary agricultural potential south of the Arroyo

Hondo canyon was located about five miles from the site at the springs
in the Canon Ancha called Pueblo Wells. Lands of a slightly lower qual
ity are situated in the Canada de los Alamos arroyo about three-quarters
of a mile southeast of Pueblo Wells. Two major sites were located at
these spots: Chamisa Locita (IA h) in Canon Ancha and Pueblo Los Alamos
(LA 8) in Canada de los Alamos. Tree-ring evidence from these sites
places the occupancy of Los Alamos between A.D. 1193 and 1263 and
Chamisa Locita between A.D. 1313 to 1333 (Srailey et al. 1953: 15>17)»
On the basis of this data it would appear that this area was occupied
somewhat earlier than and contemporaneously with our site. Abandonment
in this area seems to have preceded the abandonment in the vicinity of
Pueblo Arroyo Hondo.
The territory which lies between the Arroyo Hondo and the Canon
Ancha consists of a low range of hills running roughly parallel north to
south between 7200 and 7700 feet above sea level. These hills support
an abundant Pinon-Juniper lifezone. East of these hills is a basin
which slopes upward towards the main body of the Sangre de Cristo range.
This basin is partly drained by the Canon Ancha Arroyo and the smaller
Canada Ancha Wash. To the west these foothills abut the piedmont.
Around and out from the base of these foothills the piedmont supports
a Pinon-Juniper lifezone. As one moves gradually westward, however, the
forest assemblage gives way to an ecotone between it and the Short Grass
Plains lifezone.

It is this latter biotic community which dominates the

piedmont from the edge of the ecotone to the Rio Grande floodplain.
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The presence of sites LA.

k and IA 8 indicates that the agricul

tural land in the vicinity of Pueblo Wells, Canon Ancha, and Canada de
los Alamos was exploited by groups other than the inhabitants of Pueblo
Arroyo Hondo during much of that pueblo's occupation. Precisely who
controlled the territory between the Pueblo Wells area and the Arroyo
Hondo canyon was more difficult to determine because no archaeological
sites from this area were known or recorded in the Laboratory of
Anthropology site files. Lacking evidence of the presence of other
groups, it seemed likely that this territory was probably a kind of
buffer zone between the two primary agricultural areas. With this in
mind, we divided the intervening territory roughly in half on the as
sumption that the Canada Ancha Wash, which ran from east to west through
the middle of the territory, was a very probable southern boundary for
the Arroyo Hondo sustaining area and the northern boundary of the sus
taining areas of IA 8 and LA. b.

The wash itself appeared to be of sec

ondary agricultural potential while the forested pinon-juniper areas in
the foothills on either side of the wash seemed of approximately simi
lar hunting and gathering potential.
The northern limit of the Pueblo Arroyo Hondo sustaining area
remains largely indeterminate.

It no doubt extended into the modern

city limits of Santa Fe, but the long, historic occupation and recent
expansion of the town has removed most traces of any former prehistoric
surface remains. The water resources and arable land along the Arroyo
de las Chamisa3 and the Rio

Santa

Fe which run parallel to one another

north of Pueblo Arroyo Hondo certainly attracted aboriginal settlement
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and exploitation. However, the sherds and other debris which commonly
appear in construction foundation trenches north of the Plaza and else
where within Santa Fe can only hint at the extent of this former occu
pation. This fragmentary evidence is summarized and discussed in the
appendix to this work.
neath

In any case, limited knowledge of what lay be

modern Santa Fe coupled with the encroachment of the city's out

skirts into the area immediately above the Arroyo Hondo canyon, lead us
to arbitrarily limit our survey to about one mile beyond the northern
edge of the canyon's rim.
To the east of the site the nearest primary agricultural land
is located about one mile upstream where a spring or seep in the floor
of the Arroyo Hondo canyon insures, even under present conditions, a
year-round water supply. On a low rise just above this spring stands
the medium-sized Upper Arroyo Hondo pueblo (LA 76). This site, dated
by tree-ring evidence to between A.D. 1287 and 1316, was evidently occu
pied during the first quarter of settlement at Pueblo Arroyo Hondo
(Smiley et al. 1953: 19-20). The proximity of the two sites seemed to
complicate efforts at reconstructing the Pueblo Arroyo Hondo sustaining
area. Intuitively it was felt that, unless the two sites were comple
mentary parts of a single system, they should somehow be spaced farther
apart. Further, one of the advantages of site placement in this area,
where (as Kelley noted) the Pinon-Juniper belt was so narrow, was the
access to the resources of the Ponderosa Pine zone.

Thus, despite the

presence of LA. 76 on the east of Pueblo Arroyo Hondo, we concluded that
the eastern boundary of the sustaining area of the latter site was
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located somewhere beyond LA 76 in the Ponderosa-Pinon-Juniper ecotone
or in the Ponderosa Pine zone itself. No sites were on record in the
Laboratory of Anthropology site files for either the ecotone or the
Ponderosa zone in the areas immediately east of Pueblo Arroyo Hondo.
However, Wendorf and Miller discuss the presence of eight campsites in
other parts of the Sangre de Cristo Mountains between 7500 and 12,000
feet. While four of these sites appeared to fall in the Early or Preceramic Period, the remaining four contained a few, largely indistin
guishable ceramics which placed them somewhere in the Pueblo stage from
the Developmental to Classic Period (1959: 5l)«
This data may be taken as a good indication that the high moun
tain lifezones were exploited, probably by seasonal hunting groups, in
search of plant resources, wood, building material, and animals such as
wapati. Thus, it was concluded that the eastern boundary of the sus
taining area was not a sharply delineated line but one which extended
open-ended into the forest and tundra lifezones of the Sangre de Cristo
Mountains which were exploited for their wild resources.
When the Pueblo Arroyo Hondo sustaining area was first defined
before the 1971 summer field season., the only sites known to exist west
of the site within five miles were LA. i91 "El Mocho" and LA. 10609.
The latter site was a very small Historic Period site with a possible
Early or Middle Phase Developmental Period component, located downstream
in the Arroyo Hondo canyon about one-half mile from the main site. The
second site, LA 191, was about three miles west of the main pueblo on
the banks of tbe Arroyo Hondo and had produced a consistent series of

tree-ring dates which placed its occupancy between A.D. 1115 &nd 119^
(Smiley et al. 1953: 25-26). Thus, these sites seemed to have been
occupied and abandoned either before or after the founding of Pueblo
Arroyo Hondo and, unlike LA 4 and LA. 8, could be of little help in de
fining the sustaining area boundaries.
It was decided, in light of this, to survey the length of the
Arroyo Hondo as far west as LA 191 in an effort to discover sites con
temporary with Pueblo Arroyo Hondo.

The effort proved only partly suc

cessful, for although three sites were discovered, two of them, LA.
10610 and LA 10613, lacked datable surface material and the third, IA
106lU, had been occupied prior to Pueblo Arroyo Hondo.
It did become apparent from this examination of the Arroyo
Hondo canyon that the five sites within or along it clustered in two
locations.

LA 10609 and IA 10610 were located within a mile of Pueblo

Arroyo Hondo inside the narrow confines of the canyon itself while
sites IA 191, IA IO613> and IA lOolU were situated on the banks of the
arroyo about five miles west of the pueblo near a "perched water table"
within the arroyo channel (Speigel and Baldwin 1963: plate 7)• The
spacing of these clusters most likely bears a relationship to the ara
ble land within the arroyo's course, assuming that the territory be
tween the site clusters would be of a lower agricultural potential than
that near which the sites were situated. If this is the case, the
western limit of the agricultural lands within the Pueblo Arroyo Hondo
sustaining area very likely lay somewhere between LA. 10610 and LA 191
probably no more than a mile west of the main pueblo.

If the small,
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presently undated, rectangular vra.ll outline at IA 10609 should turn out
to be the remains of a field building or "farmhouse" associated with
the occupation of Pueblo Arroyo Hondo, the argument for placing the
western boundary of the pueblo's agricultural lands in its vicinity
would be strengthened.
It is theoretically possible that the lands in the vicinity of
LA 191> LA 106l3> and LA IO61U were farmed by peoples from Pueblo
Arroyo Hondo after the abandonment of these three sites. At this stage
in our knowledge this seems unlikely since no ceramic evidence for
post-Developmental Period use of the area has so far come to light.
Beyond this cluster of sites, the nearest recorded settlements are lo
cated in and in front of the Rio Santa Fe canyon over five miles to the
west (see Fig. 3).
Note that we have been careful to refer to the land just beyond
site LA 10610 as the western boundary of the agricultural land in the
sustaining area. This is because it seems almost certain that exten
sive use was made of the Short Grass Plains lifezone both downstream
beyond the agricultural land in the arroyo canyon and above the arroyo
on the piedmont. Such a lifezone would offer hunters such ungulate
species as antelope and possibly bison, and wild plant species such as
cactus, various tubers, plants such as saltbush and sagebrush for dyes,
herbal remedies and so forth. Thus, the western boundary of the pueb
lo's sustaining area probably was, like its eastern boundary on the
mountains, an open-ended and somewhat indefinite extension onto the
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piedmont. Presumably such an area would have been utilized in common
with the peoples of surrounding settlements.
In summary, prior to and just after the beginning of the actual
field survey operations around Pueblo Arroyo Hondo, a general definition
of the supposed area from which the inhabitants of the site had drawn
their subsistence was defined. This area was intensively examined on
foot during the first part of 1971 and, although additional sites were
encountered and recorded, little information emerged which would alter
our initial concept of the sustaining area. That is, the territory
surrounding Pueblo Arroyo Hondo which is bounded on the south by the
Canada Ancha Wash, on the north (of necessity) by the city limits of
Santa Fe, and indefinitely by the piedmont on the west and the Sangre
de Cristo Mountains on the east, probably provided the inhabitants of
the pueblo with their main sustenance during their tenure at the site.

The Preliminary Model of Settlement
and Population Change
As stated earlier, a descriptive theory emerged from the pre
liminary research on this project positing that an analogy existed be
tween the settlement pattern changes in the Khuzestan district of Iran
and those in the Middle Northern Rio Grande. This theory was formalized
into a set of explicit hypotheses together with null hypotheses and
test implications for each. Taken as a whole, these hypotheses could
be considered to be a formal, if low-powered, "model" of settlement
stability and change in the Middle Northern Rio Grande which could

either be rejected or tentatively accepted on the basis of the nature
of the data collected to test it. The hypotheses are as follows:

Hypothesis 1
There is a correlation in the Middle Northern Rio Grande region
between the spatial location of sites and their position in the tempo
ral sequence. Specifically, that sites occupied prior to A.D. 1325
tend to align themselves along the piedmont of the Rio Grande and along
its major tributaries but are generally absent from that river's floodplain and Pleistocene terraces, while sites occupied after A.D. 1325
tend towards the opposite alignment.
Test Implications of Hypothesis 1 and Its Null.

In order to

reject the Null of Hypothesis 1, a transect area, laid out from east to
west from the margins of the Rio Grande piedmont into the foothills of
the Sangre de Cristos Mountains to the Rio Grande itself and surveyed
on the basis of a stratified random sample, should reveal the spatiotemporal distribution of sites described above.
We cannot reject the Null of Hypothesis 1 if such a transect
6hould reveal no such spatio-temjjoral distribution of sites.

Hypothesis 2
There is a correlation between the settlement pattern change
described in Hypothesis 1 and changes in agricultural technology in the
Middle Northern Rio Grande. Specifically, that the post-A.D. 1325 oc
cupation of the Rio Grande floodplain and Pleistocene terraces is

correlated with a greatly expanded use of and .improvement in techniques
of water management and irrigation.
Test Implications of Hypothesis 2 and Its Null.
1. We can reject the Null of Hypothesis 2 if, within the transect
area:
a. Sites occupied prior to A.D. 1325 are not located with
reference to terrain which would be advantageous in hydrau
lic management and lack the remains of water control de
vices or features.
b. Sites occupied after A.D. 1325 are located with reference
to such advantageous terrain and in association with water
control devices or features.
2. We cannot reject the Null of Hypothesis 2 if sites within the
transect area should show no temporal variation either in placement
with reference to terrain advantageous for hydraulic management or in
association with water control and features.

The Establishment of the Survey Transect
As has been stated, the 1972 survey was to serve two ends:

the

investigation of the hypothetical model of settlement pattern change in
the Middle Northern Rio Grande in general and the determination of the
nature of the sustaining area of the Arroyo Hondo site in particular.
Accordingly, two separate but complementary strategies were developed.
The locality first examined in the survey and the one covered
in the most detail was the presumed "sustaining area" of Arroyo Hondo.
This area surrounding the site was covered in its entirety on foot with

the objective of collecting the three kinds of data which we concluded
defined a sustaining area earlier in this report, that is, the location
of agricultural land, proximity of certain lifezones, and the geo
political makeup of its surroundings. Sites already known in the area
were also included in this determination.
The second survey strategy employed during the 1972 field sea
son was used as a means of testing our model of settlement pattern sta
bility and change. In line with the test implications established for
Hypothesis 1 above, a transect between four and six miles from east to
west and 27 miles from north to south was laid out which stretched from
the eastern edge of the Rio Grande piedmont in the western foothills of
the Sangre de Cristo Mountains to the first terrace west of that river
and included some 130 square miles.

However, only 80 square miles

within the transect were actually sampled. This block of territory,
referred to henceforth as the "survey area," runs from east to west
across land mapped on the following official United States Geological
Survey Quadrangle Maps:

Seton Village 7*5'> Turquoise Hill 7*5'> and

Tetilla Peak 7-5' (see Fig. 4).
Further, the study includes site data collected in the Santa
Domingo Pueblo 7*5' USGS quadrangle map during the Cochiti Dam Archae
ological Salvage Project (57 sites). This area is located at the far
western end of our survey transect and it is by incorporating it into
our study that we extended the length of the survey transect from the
foothills of the mountains to the Rio Grande floodplain. For the re
mainder of the transect, the New Mexico State Museum files were
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searched, and some 30 recorded sites were plotted. The area within the
transect was then subdivided into one-half mile square units, each of
which was sequentially numbered. Each of these units, some 253 in all,
was then classified on the basis of the nature of the available water
on it as represented on

the USGS quad sheet. The categories used were:

1. watered by perennial stream flow
2. watered by intermittent arroyo flow
3. watered by rainfall only
Once the transect subunits had been stratified in this manner,
a sample of varying proportions was taken from each group through use
of a table of random numbers.

That is, since the strata were listed in

order of their decreasing importance to prehistoric (and modern) agri
culture and, therefore, generally in order of their decreasing likeli
hood of containing sites, it was decided that, in the face of time lim
itations, it would be unprofitable to examine samples of equal size
from each group of quarter sections. This decision was later to be re
gretted as it injected an element of bias into the sample which could
easily have been avoided simply by stratifying the transect more pre
cisely in terms of lifezones as well as available water and then sam
pling the strata equally.
However, since experience indicated that the presence of per
ennial water was of key importance to site location, 100 per cent of
the quarter sections exhibiting this feature were examined. The impor
tance of the second strata, those areas watered intermittently by
arroyo flow, was somewhat more difficult to generalize about, especially

1+7
since many of the recent environmental and hydrological changes in this
region make present conditions an uncertain guide to the past. However,
although a larger sample would have been desirable, our decision to ex
amine 100 per cent of the preceding strata left us with sufficient time
to survey only 25 per cent of this one. Finally, the third category,
from which virtually no sites were recorded in the Museum of New Mexico
site files, was surveyed to the extent of only 5 per cent of its total
for the transect.
Once the quarter sections, which totalled about 30 Per cent of
the transect, had been selected in this proportional manner, they were
surveyed as systematically as possible.

As a result of this procedure,

some 77 heretofore unknown sites were added to the 30 known sites from
the surveyed area, which, including those: found during the Cochiti Dam
Salvage Project, brought to l6U the number of known sites in the tran
sect.

CHAPTER 5

THE MECHANICS OF THE SURVEY PROJECT

Laboratory of Anthropology Site Files
In addition to the new data obtained in the 1971 survey, the
site files and records at the Laboratory of Anthropology of the State
Museum of New Mexico were also utilized.

All of the over 10,600 list

ings in the files were examined in an effort to compile as complete a
list of known sites as possible for the Middle Northern Rio Grande.
Where sufficient data existed, these sites were plotted on USGS quad
rangle maps for the region and the information about the site was re
corded.
Unfortunately, the kinds of data recorded in the files were not
entirely adequate from the standpoint of our research aims. Although
generally a site card would include locational information and a list
of the ceramic types represented at the site, most cards contained
little or no data on the size of tho site such as the number of struc
tures and/or the amount of area occupied by it. Thus, we were left
with a fairly adequate picture of the spatial and temporal distribution
of sites but with little or no indication of their settlement, communi
ty, and demographic patterns. Further, on the basis of personal expe
rience in attempting to locate sites reported in the files, it must be
concluded that an indeterminate, but undoubtedly large, number of the
recorded sites were mislocatcd to varying degrees. Finally, since the
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system of ceramic classification for the Rio Grande area is far from
perfect, a certain amount of mis-classification and inconsistent label
ing of ceramic data no doubt has crept into the card file, thereby in
jecting distortion into our temporal assignments.

Site Survey Field Procedures
Field survey in the Santa Fe area is both aided and complicated
by the fact that the area has been the scene of historic settlement
since the early 17th century and is currently undergoing a boom in pop
ulation and construction. Travel over some of the land to be examined
is, of course, facilitated by the bulldozing of new access roads, but
such an advantage is offset to a degree by the fact that rapid housing
development and construction expansion has sprawled over portions of
the survey study area far ahead of any non-highway salvage efforts.
This, coupled with the widespread belief that any stranger closely ex
amining undeveloped or untended property is either a realtor or poten
tial thief, complicates site survey.
The various quarter sections in the sample were examined by
crossing and reerossing them in as systematic a fashion as their ter
rain would permit. A Brunton pocket transit compass was used to main
tain a uniform course. Survey work was conducted on foot by the author
almost always working alone.

Obviously, this limited the potential area

of survey coverage and prevented the application at any given site of
highly controlled surface collection or surface techniques such as
those described by Redman and Watson (1970: 28.1).

50
Instead, following a preliminary examination, the various sur
face manifestations and features at a given site were numbered and the
artifacts associated with them were bagged separately. A concerted ef
fort was then made to collect all the surface artifacts on the site.
The limited size of all but three of the more than 100 sites discovered
or revisited during the survey facilitated this procedure.

Each site

was then photographed and, using tape and pocket transit, a sketch map
was made of the surface manifestations.
Artlfactual Analysis
In order to insure that the ceramic material gathered in the
1971 field survey would be entirely comparable with the excavated ceram
ics from the Arroyo Hondo site, it was decided that the same individual,
Richard Lange, would analyze both collections. In addition to conduct
ing a detailed examination of the freshly collected material, Mr. Lange
returned to the material from sites in the survey area which had been
discovered and analyzed previously by the Laboratory of Anthropology.
Unfortunately, this re-examination was not always possible as the mate
rial from many of these earlier sites had been lost, discarded, or re
tained only in part as samples of the types present at the site. Since,
as was noted above, the ceramic-type criteria of the Northern Rio
Grande are incompletely established and Lange's examination was perhaps
more exacting than hitherto (each sherd was examined under the binocu
lar microscope for temper determination), our inability to return to
the collections put us at a certain disadvantage when we attempted to

classify and compare recorded sites in our survey and study area with
those discovered in the 1971 season.
It is worth noting in this connection that the aim of our ce
ramic analysis was purely chronological, that is, we were concerned
with dating our sites and made no effort at the kinds of refined sur
face collecting described in Binford et al. (1970) or Redman and Watson
(1970: 280-28l) or at ceramic "microstylistic analysis" of the kind
done by Longacre (1970a) an|3- Hill (1970)«
Given the chronological aim of the survey and the existence in
the Northern Rio Grande of only the most rudimentary chronological
frame for stone artifacts, it was decided that limitations of time and
money precluded a study of the survey lithic material. However, during
the course of the survey, this investigator attempted to collect all
surface lithic material including both tools and debitage, all of which
were washed and sorted and will be analyzed at a later date.

CHAPTER 6

ANALYSIS OF THE SITE SURVEY DATA

This section includes first a discussion of the "site weight
formula," the chief analytical procedure used in assessing the site
data. Second, the results of the analysis of the survey data gathered
in the sustaining area and the transect are discussed.

Thirdly, the

survey data from both the transect and the sustaining area are combined
and applied to the testing of the preliminary model of settlement pat
terning described in Chapter

Finally, in the face of the rejection

of this first model, the generation of an alternative one is described.

The Site Weight Formula
This study sought to use the variations in site size and dura
tion in time as a means of learning something about the population his
tory and carrying capacity of a specific region. In order to obtain
the kind of quantitative data needed in such an undertaking, it is nec
essary to express the temporal and structural characteristics of a
given site in numerical terms.

One obvious means of doing this is to

simply tally the number of sites in each area during each time period
and then compare the totals. However, Gerkins, speaking of plant and
animal ecology, points up the weakness of such an approach when he
states that:
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Total numbers are often not adequate to describe a popula
tion. Tree seedlings are obviously not equivalent to
mature trees, and mosquito larvae living in a pond are not
equivalent to mature insects. Weight is often a better
expression than number, and population is called biomass
(1969: 401).
In terms of archaeology, a 50-room pueblo occupied during two
successive time periods is obviously not equivalent to a "field house"
occupied during a similar time span.

Yet conclusions about the popula

tion fluctuations through time in a region made by simply comparing
changes in the number of sites occupied during each period makes just
such an assumption of equivalency.

However, the lack of an archaeolog

ical data has led a number of scholars to use the "site" as just this
kind of single counter or basic unit for comparative purposes.
Perhaps the most successful study using this method was done by
Schwartz (1956). Working in the Cohonina region of northeastern
Arizona, Schwartz surveyed and dated over 100 pueblo sites. lie then
divided the occupation span represented in the area into 25-year units
and totaled the number of sites occupied during each of them.

When

these site totals were graphed unit by unit, they represented quantita
tively what intuitively seemed to have been the population history of
the area. That is, the period of initial settlement was one of low
population density while the subsequent period witnessed a rapid popu
lation decline and the eventual abandonment of the area (Schwartz 1956:
26-31). A more recent application of this technique may be found in
Peckham and Wilson's (n.d.) unpublished survey of the Chuska Valley in
New Mexico and in Tuggle's (1970) work near the Mogollon Rim in
Arizona.
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Each of these studies provides an approximation of the actual
prehistoric population curve in their areas. However, the precision of
such approximations is difficult to assess since each study presents a
site, be it large or small, simply as "a site," equal to one in the
totals and represented as a unit equivalent to all other such units on
their graphs.
A slightly different approach to this problem was made by John T.
Hack (19^2) who sought to reconstruct the population curve for the
Jeditto Valley in northeastern Arizona as part of his physiographic
study of the region.

Like Schwartz (195&), Tuggle (1970)> Peckham and

Wilson (n.d.), Hack tallies sites by time periods and then graphs the
results. Unlike these other scholars, Hack seeks to correct for dif
ferences among sites by assigning them "units" based on their size and
structural remains. For example, a sherd area is assigned two units
while a site with architectural remains is assigned two units for each
structure. Anywhere from two to 70 additional units are added in pro
portion to the site's surface dimensions (19^2: 73). In this manner
Hack obtains a corrected value for each of the sites in his survey area
which he then totals time period by time period and graphs to construct
his relative population curve (19^2: 79)•
While this method takes site size differences into account, it
has another weakness which is shared by the aforementioned studies

as

well. That is, sites were very commonly occupied for more than one of
the time periods used in the studies, making it necessary to count them
more than once. Thus, using Hack's method, one would find that a site
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consisting of the remains of 20 structures occupied simultaneously dura 100-year period would have the same value in the population curve as
a site consisting of 20 structures only 10 of which were ever occupied
contemporaneously during the two 100-year periods of its occupation.
Since the former site represents a greater population density at one
site than does the latter, assigning them both a value of 20 injects
some distortion into the population curve. A more correct valuation of
the sites would place them at 20 and 10 respectively.
Naturally, sites within our survey area also varied with regard
to size and number of phases of occupancy and, given the above objec
tives, it was felt that a phase-by-phase tally of sites—even using
Hack's method of adding values to sites in the total—would not pro
vide data sufficiently precise for our purposes.
Ideally, what was needed was an accurate count of the actual
number of structures at each site as well as a breakdown as to the pro
portion assignable to each phase.

With this information we could assess

the fluctuation in the occupation of each site through time. However,
such information is often difficult to obtain even after excavation and
most of our site data had been obtained from surface examination only.
This dilemma, that is, the distortion inherent in a simple
tally of the raw numbers of sites for each phase together with the im
possibility of obtaining information on the actual proportion of struc
tures in each phase at the various sites, led to the decision to assign
a numerical value or weight to each of the sites in the transect which
expressed a relationship between the number (or estimated number) of
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structural units and the number of occupational phases found at each
site. "Structural units" is here taken to mean the inferred or observed
remains at an archaeological site which suggests the former presence of
a unit of construction occupied for domiciliary, ceremonial, storage,
or other purposes. By "occupational phases" we are referring to the
chronological framework adopted for this study. Basically, this frame
work consists of the time periods defined by Wendorf (195*0 and the
time phases defined both by Wetherington (1968) and the demands of our
own data. A review of this sequence was presented in Chapter 2.
A simple procedure termed the "site weight formula" was adopted
to calculate the corrected value of sites used in this study. First,
the number of occupational phases at a site was totaled as was the num
ber of structures recorded for it.

The total number of structures was

then divided by the total number of occupational phases and the product
added to one. The value which resulted was the "weight" of the site
for each of its phases. For example, a site with four structures re
maining on the surface which showed evidence of having been occupied
for three temporal phases would be weighted as follows:
total number of structures
total number of phases

+ 1 = site weight
+ 1 - 2.33

This is the site's weight in each of the three phases during
which it was occupied. The occupational density of settlement of the
various areas during these three phases could then be compared with one
another by totalling the weights of all the sites occupied during their
respective time periods.
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However, if the time phases are of different lengths, the effect
of this difference on their site weights must be corrected for in the
following manner. The common denominator of the lengths of all phases
is ascertained (in the Middle Northern Rio Grande this figure is 25).
This common denominator is then divided into the lengths of all the
phases and the quotients of these divisions are in turn divided into
the site weight totals of each respective phase. The resulting figure
should be a close approximation of the true "weight" of settlement and
population in each phase. These true or corrected weights can then be
compared with one another without regard to differences in the temporal
span of their time phases.
If the entire site weighting procedure is a valid indicator of
occupational density through time, then the phase with the higher cor
rected site weight total should have had the higher population density.
Site weight totals may also be used to compare population histories in
different geographical areas and to infer at least variations in human
carrying capacity between them.
The author is quite cognizant of the possible distortions which
might be introduced into a site's weight by the effects of such factors
as differential preservation, the probability that only the latest
structures in a multi-phase site will survive to be counted, the possi
bility that not all temporal phases present on a site will be repre
sented in the surface ceramics collection, and so forth. However, the
discounting of such possible distortion in the seriation and interpre
tation of site surface data is not without excellent precedent (cf.,
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Philips, Ford, and Griffin 1951: 219-233> Ford 19^9-

For a more skep

tical view see Rowe 1961: 327)* So, because relative data on popula
tion and human carrying capacity rather than absolute population fig
ures are being sought, the error introduced in our data by these
factors is presumed to be more-or-less uniform throughout our sample.
It must be remembered, however, that such a presumption, together with
the site weight formula itself, is used strictly as a means of approxi
mating quantified information that only large-scale excavation could,
in fact, provide.
By means of this site weight formula then a weight or value was
calculated for each site used in the study. These weights, together
with the lifezone, temporal phases, number of structures, and natural
provinces of each site are presented below in Table 1 for the Sustain
ing Area and Table 6 for the Transect.
Following these tabulations, a temporal sequence was established
for both the sustaining area and the transect area. The gross number
of sites in the two areas was tabulated phase by phase in order to ar
rive at some sort of numerical comparison of settlement history between
them. What follows is a discussion of the results of these tabulations
in each of the two areas.

Site Distribution and Sequence
Approximately one and one-half months were devoted to an inten
sive survey of the supposed sustaining area of Pueblo Arroyo Hondo.
During that time a total of 15 sites, nine new and six previously re
corded, were examined. These 15 sites represent an occupational span

from the Middle Phase of the Developmental Period to the end of the
Middle Phase of the Classic Period plus an Historic Period re-occupation
of the area. Summary data regarding these sites are presented in
Table 1 and Table 2, and an analysis of the existing data on sites for
merly located north of the sustaining area in the vicinity of Santa Fe
and Agua Fria and south of the area at the Lamy Cutoff on Highway £&85-285 is included in the appendix. The following discussion will con
sist of two parts. First, the culture sequence and spatial distribu
tion of settlement in the sustaining area will be discussed.

Next,

using the site weights of the various sites found there, an attempt
will be made at reconstructing the population history of the area.
Site LA 10609, located within the canyon of the Arroyo Hondo
approximately one-half mile downstream from Pueblo Arroyo Hondo, pro
vides the earliest evidence of agricultural people found in the sus
taining area thus far. The first component evidenced at the site indi
cates occupation during the Middle Phase of the Developmental Period
between A.D. 900 and 1100. Although an Historic Period re-occupation
at LA 10609 may have obscured most surface manifestations of structures
dating to the Developmental Period, a circular depression near one of
the later building remains seems to suggest a subsurface structure such
as a pithouse.
Although the occupation at LA 10609 does not seem to have con
tinued into the subsequent Late Phase of the Developmental Period, two
other sites, LA 191 and LA 106lU, make their appearance at this time.
These sites, clustered on the far western periphery of the sustaining

area some three miles west of Pueblo Arroyo Hondo, sit astride the low
bluffs above a portion of the Arroyo Hondo wash reported by Spiegel and
Baldwin to contain a small area of "perched water" just below ground
surface (1963: Plate 7)• The largest of these two sites, IA 191 or
"Mocho," apparently consists of between four to six circular pithouse
depressions and the charred remains of an indeterminate number of jacal
surface structures.

LA 10614 possesses only one such depression and a

single small masonry surface room outline near it.
The onset of the Early or Pindi Phase of the Coalition Period
is marked in the sustaining area by the appearance of IA 76 or "Upper
Pueblo Arroyo Hondo" above a fork in the Arroyo Hondo channel less than
a mile upstream from Pueblo Arroyo Hondo itself. Unlike the three sites
discussed above, habitation structures at IA 76 were constructed en
tirely above ground. The 45 to 50 contiguous rooms which make up the
site were constructed of adobe to the height of one story and arranged
in a U-shape around a central plaza which may contain a circular kiva
depression. Our present, rather limited,data on LA 76 indicate that it
was occupied through most of the Coalition Period (A.D. 1200 to 1325)
and was apparently the only major settlement in the sustaining area for
the bulk of the Early and Middle Phases of that period (A.D. 1200 to
1300). The only evidence of a contemporary site within the sustaining
area during the 13th century is found on the north side of the Canada
Ancha wash on the border of the sustaining area some two miles south of
Pueblo Arroyo Hondo. This site, LA 10701, consists of a handful of

sherds from the backdirt of a modern foundation excavation and a soil
stain observed in the foundation trench which suggests a subsurface
structure.
Survey evidence thus indicates that, prior to the latter part
of the Middle Phase of the Coalition Period, the sustaining area was
only lightly occupied (or perhaps that the evidence of that occupation
is not readily accessible). After that time, however, the picture
changes abruptly. Excavations conducted during 1970 by the School of
American Research indicated that settlement first began at Pueblo
Arroyo Hondo sometime before the end of the Middle Phase. For some
years during the Middle and Late phases of the Coalition Period the
settlement of Pueblo Arroyo Hondo and LA 76 overlapped but, while the
former site grew rapidly to eventually include 1500 or more adobe and
masonry rooms, LA 76 fell into disuse and was abandoned. It seems
probable that the former inhabitants of IA 76 joined the growing num
bers occupying the neighboring site downstream.

In any case, it is in

teresting to note that while the number of inhabitants of the sustain
ing area increased during the Late Phase of the Coalition (on the evi
dence of the increase in the number of structures there), the actual
number of individual sites in the sustaining area registered a slight
decline.
Around the beginning of the Early Phase of the Classic at A.D.
1325, "a major expansion took place (at Pueblo Arroyo Hondo) with the
construction in at least some of the roomblocks of new single and dou
ble story rooms paralleling those originally built (Schwartz 1972b:

3-*0". Despite this apparent increase in the number of inhabitants at
the main pueblo (or perhaps because of it) the sustaining area around
the site remained essentially devoid of other settlement. Aside from
the pueblo itself, only IA 10612 and IA 10700, two ephemeral manifesta
tions of cultural activity in the sustaining area, fall within this
phase. IA 10612 consists of surface sherd scatter, a boulder circle,
and some possible agricultural terraces, while IA 10700 is a single,
partially restorable vessel which may date to either the Early or Mid
dle phases of the Classic Period. Both sites are located along the
heavily forested Arroyo Hondo drainage east of Pueblo Arroyo Hondo and
IA 76.
Around the middle of the Early Phase of the Classic, about
A.D. 13^0 at Pueblo Arroyo Hondo:
Some, perhaps all, of the roomblocks at the site were aban
doned. The extent of this abandonment is yet to be deter
mined, but for twenty years some kind of radical population
reduction or hiatus took place, until about A.D. 1365, when
around half of the site was reoccupied (Schwartz 1972b: b).
Since the part of the site utilized during this reoccupation
was considerably less than previously, one must suppose that its popu
lation must have been smaller as well (Schwartz 1972b). Further, the
absence of sites in the sustaining area at this time would not seem to
support any notion that the former inhabitants of the Pueblo had merely
adopted a more dispersed settlement pattern within their immediate sur
roundings and that population in the area remained high despite the de
cline at the Pueblo itself.
By the end of the Early Phase of the Classic (around A.D. lUoo),
Pueblo Arroyo Hondo and evidently its sustaining area as well, were

abandoned. This abandonment, of course, was not an isolated event. In
nearby parts of the Middle Northern Rio Grande, other major Coalition
and Early Classic Period sites such as Pindi Pueblo (Stubbs and
Stallings 1953)> Chamisa Locita and Pueblo Los Alamos (Smiley, Stubbs,
and Bannister 1953) and other sites fell into abandonment during the
Classic Period.
The Historic Period in the Northern Rio Grande is often consid
ered to begin with the Coronado Expedition in 151*2»

For the Middle

Northern Rio Grande, we prefer to date this period to the first decade
of the 17th century when Spanish settlement began there. During this
time there was a minor reoccupation of the former Pueblo Arroyo Hondo
sustaining area, probably by Spanish settlers utilizing ceramics of
Indian manufacture. Five sites are recorded for ttis period.

Three of

these sites, IA 10609, LA 106ll, and LA 235/ appear to be habitation
sites presumably associated with herding or farming activities. The
fourth, LA 10701, is a sherd scatter site, while the fifth, LA 10699,
is a mine shaft.
Four other sites were also located during the survey of the
sustaining area but, unfortunately, these sites proved undatable for a
variety of reasons. LA 10608 is a doughnut-shaped pile of rocks located
on a hilltop slightly more than two-fifths of a mile southeast of
Pueblo Arroyo Hondo. The single sherd recovered from the vicinity of
this pile was an undistinguished piece of culinary ware which could
date anywhere from the Middle Phase of the Developmental to the Middle
Phase of the Classic Periods. However, the shape and location of this

a
site lead to the conclusion that it was a shrine which probably was
associated with the occupation of the main pueblo.

LA 10610 is a 9 by

12 foot rock wall outline at the mouth of a small side canyon in the
Arroyo Hondo canyon approximately one-tenth of a mile dovmstream from
Pueblo Arroyo Hondo.

No sherd or lithic material was found in associa

tion with this rock outline, but its location and small size suggest
that it might be a small agricultural fieldhouse of the type described
ethnographically for the Hopi by Hack (19^2: 28) and others.
Site LA IO613 is a large, rectangular rock outline some 31 feet
by 83- feet on a side. This site is located on the northern bluffs above
the Arroyo Hondo floodplain nearly two and one-half miles west of
Pueblo Arroyo Hondo.

The site is thus on the western periphery of the

sustaining area in the vicinity of LA 191 and LA IO61U.

The owner of

the property reports having picked up and lost all the sherds at this
site over the years so no temporal assignment could be made to it.

Of

course, the possibility that LA IO613 is a contemporary of two nearby
late Developmental Period sites cannot be ruled out. Finally, site
LA IO615 consists of two somewhat indistinct parallel rock wall out
lines located on a hilltop above the Arroyo Hondo canyon nearly two
miles east of Pueblo Arroyo Hondo. No cultural material was found in
the vicinity of this site, but the hired man of the landowner reported
finding a Puebloan mano and metate on the hilltop.
Thus, while these undated sites would no douot refine our pic
ture of settlement history and cultural sequence in the sustaining
area, they would not alter its essentials. Further, it does not seem

65
likely that sites not located during the 1971 survey would have such an
effect either.

However, the possibility of subsequent discoveries of

such consequence does exist, and this fact should be enough to teach
any field archaeologist humility.

Population History in the Pueblo
Arroyo Hondo Sustaining Area
To date, survey evidence indicates that prior to the beginning
of the Coalition Period the sustaining area was lightly occupied and
characterized by a settlement pattern made up of small, rather scattered
sites of between one and six subsurface pithouses and associated jacal
surface structures. Whether people migrated into the sustaining area
during the Developmental Period or sprang from indigenous inhabitants
yet to be identified has not been ascertained. In either case, our
corrected site weight totals for the period indicate that numbers were
low, population density light, and population growth slow in the sus
taining area at this time (Tables 1 and 2).
The onset of the Coalition Period witnessed a certain aggrega
tion of the small and scattered pithouse settlements in the sustaining
area into one site, LA "jS, a moderately large, contiguous-walled pueb
lo. The one exception to this trend is LA 10701, whose exact nature is
unfortunately unknown. The founding of LA 76 gives us clear evidence of
an increase in population density in the sustaining area. Whether this
increase was due to an influx of peoples, growth within the local popu
lation, or both cannot be determined with certainty. However, a com
parison of corrected site weight totals between the Late Phase of the

Table 1. Sites in the Pueblo Arroyo Hondo Sustaining Area.

Site
Weight

'jj

1500 rooms
2 kivas

501.66

3

Early to Late
Coalition

^5-50 rooms

12.25

3

Short Grass

Late Developml.

h-G pithouses

5.00

5

Pinon-Juniper

Unknown

1 room

Indeter.

3

Pinon-Juniper

Mid. Developml.,
Historic

3 rooms

1.50

3

Pifion-Juniper

Unknown

1 room

Iudeter.

3

Pinou-JuniperPonderosa Ecotone

Historic

1 room

2.00

3

Ponderosa
Riparian

Early to Middle
Classic

1 room

1.50

3

Short Grass

Unknown

3 rooms

Indeter.

5

Short Grass

Late Developml.

1 room
1 pithouse

3-00

5

Pinon-JuniperPonderosa Ecotone

Unknown

2 rooms

Indeter.

3

Lifezone

Phases Present

Pinon-Juniper

Middle Coalition
to Early Classic

Pinon-Juniper

Estimated Number
of Structures

Table 1. Sites in the Pueblo Arroyo Hondo Sustaining Area—(continued)

Estimated Number
of Structures

Site
Weight

Natural
Province*

Lifezone

Phases Present

IA IO6U9

Pinon-Juniper

Historic

Unknown

1.00

3

IA 10699

Pinon-Juniper

Historic

Mine shaft

1.00

3

IA 10700

Pinon-JuniperPonderosa Ecotone

Early Classic

Sherd scatter

1.00

3

IA 10701

Pinon-Juniper

1 possible
Early to Middle
Coalition, Historic pithouse

2.00
1.00

3

Site Number

*See Chapter 6, pp.118-123 for a definition of "natural province."
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Table 2. Site Components by Period and Phase in the Sustaining Area.

Period and Phase

Site Number of the Components

Developmental Period
Early Phase
Middle Phase
Late Phase

None known
IA 10609
IA 191, LA 106ll+

Coalition Period
Early Phase
Middle Phase
Late Phase

IA 76, IA 10701
IA 12, IA 76, IA 10701
LA 12, IA 76

Classic Period
Early Phase
Middle Phase
Late Phase
Historic Period

IA 12, LA 10612, IA 10700
IA 10612
None known
IA IO6U9, IA 10609, LA 10611,
IA 10699, IA 10701
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Developmental Period and the Early Phase of the Coalition Period would
lead us to conclude that the magnitude of the increase was not so great
as to preclude accounting for it as largely the result of continuous,
in situ population growth (see Table 3).
The trend towards aggregation or coalescence of settlement into
a single, large pueblo increased markedly in the sustaining area with
the founding of Pueblo Arroyo Hondo in the Middle Phase of the Coali
tion Period. On the basis of our corrected site weight totals, popula
tion density in the area made a marked quantum leap over previous lev
els. Clearly, such sudden increase can only have been the result of
rapid migration into the sustaining area.

Pueblo Arroyo Hondo and its

somewhat older neighbor, IA "J6, co-existed for a time during the latter
half of the Coalition Period. However, './hat was probably both contin
ued immigration and local population growth at the former site quickly
enlarged it beyond the latter, presumably leading to the ultimate ab
sorption of the inhabitants of the smaller site into the larger. Thus,
at some point during the Late Phase of the Coalition Period, the trend
towards site aggregation culminated with only one site of consequence
left in the sustaining area.
Both our corrected site weight totals and excavations to date
seem to point to the achievement of a peak in population density at
Pueblo Arroyo Hondo during the Late Phase of the Coalition Period.
After this time, population density at the site seems to have declined.
The site was partially or totally abandoned, reoccupied for a short
time some years later, and finally abandoned around A.D. 1^00. As

Table 3*

Cultural Sequence and Site Weight Totals in the Pueblo Arroyo Hondo Sustaining Area.

Period and Phase

Number of Sites
Occupied in Phase

Gross Site
Weight Total

Divisor*

Corrected Site
Weight Total

1
2

1.50

12
8

.19

8.00

k

2.00

2
3
2

14.25
515.91
513.91

2
2
1

7.13
257.96
513.91

3
1

50^.16
1.50

3
4

168.05
.38

5

6.50

12

.5U

Developmental Period
Early Phase
Kiddle Phase
Late Phase
Coalition Period
Early Phase
Middle Phase
Late Phase
Classic Period
Early Phase
Middle Phase
Late Phase
Historic

h

*The "divisor" is the number that results vhen the length of the phase in
years is divided by the common denominator of the length of each phase.
This figure is then divided into the gross site weight total for the
phase to obtain the corrected site weight total.

noted earlier, the abandonment of the sustaining area seems nearly coterminus with the abandonment of the pueblo itself.
It is important to note that the Early Phase of the Classic was
apparently a difficult time for pueblos beyond Pueblo Arroyo Hondo and
its sustaining area; most of the major centers at the foot of the
Sangre de Cristo Mountains in the Middle Northern Rio Grande Region
were abandoned at this time as well. Reoccupation, which seems to have
begun only in historic times, first by Spaniards then Anglos, has re
mained light into the present decades and is showing a marked increase
only now with the suburban expansion of Santa Fe.

Site Distribution and Sequence
in the Survey Transect
The survey transect is some 27 miles long and four miles wide
and runs from the edge of the Sangre de Cristo foothills to the west
bank of the Rio Grande. Although uniform, freshly gathered data would
have been most desirable, considerations of time prevented a survey of
the entire transect. Instead, only a portion of it, as described ear
lier, was sampled during a three and one-half month period in 1971The data from the remaining western third of the transect, which in
cludes the Rio Grande floodplain and Pleistocene terraces, was drawn
from the site files of the Laboratory of Anthropology.

Since extensive

survey and excavation had been done in this portion of the transect in
conjunction with the Cochiti Dam Archaeological Salvage Project of the
mid-1960's, the Laboratory files are more complete for this area than
for the territory surrounding it.
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Within the two-thirds of the transect which was surveyed, 28
sites had been previously recorded in the Laboratory of Anthropology
site files. Only one-half of these sites could be relocated during the
1971 season. In addition to these known sites, 65 new sites were dis
covered during our survey bringing the total of sites from this portion
of the transect to 93-

Within the western third of the transect which

was not re-examined during 1971, 6l sites are reported in the Laboratory
of Anthropology site files and elsewhere.

The addition of these brings

the total number of sites known in the transect as a whole to 15^ and
represents an occupational span which begins in the Early Period before
A.D. 600 and lasts more or less continuously until the present time.
No attempt at reviewing the specific data from these sites will
be made here. Instead, this discussion will center first, on the na
ture of the cultural sequence and spatial distribution of sites within
the transect and second, on the reconstruction of the population histo
ry through use of the corrected site weight totals (see Table U).
Human exploitation of the transect appears to have begun in the
Early Period of Rio Grande prehistory which includes that vast chunk of
time between the close of the Pleistocene and about A.D. 600. Nine
apparently Archaic chipping stations have been reported from the tran
sect and a number of possibly Archaic lithic sites were encountered
during the 1971 survey. These data will not be treated here, however,
since the as yet largely unresolved problems of the Early Man and
Archaic manifestations in the Northern Rio Grande are largely beyond
the scope of this research.

Table 4. Sites in the Survey Transect.

Site
Weight

Natural
Province*

140 rooms

141.00

2

Middle Classic

166 rooms

167.00

4

Short Grass

Early Coalition
to Late Coalition

450-500 rooms
4 kivas

76.55

2

LA 16

Short Grass

Early Coalition
to Middle Classic;
Historic

1000 rooms
2 kivas

LA 31*

Short Grass

Historic

18 room com
pound

LA 44

Short Grass

Historic

Unknown

1.00

2

IA 55

Short Grass

Early to Middle
Developmental

Sherd scatter

1.00

1

IA 70

Unknown

Early Coalition
to late Classic

100 rooms
8 kivas

LA 113

Juniper-Short
Grass

Early to Middle
Developmental;
Early Coalition

Unknown

1.00

IA 115

Riparian

Historic

Unknown

1.00

Site Number

Lifezone

Phases Present

IA 3

Short Grass

Early Coalition

LA. 5

Pift'on-Juniper

IA 7

Estimated Number
of Structures

126.00

19.00

35.66

Table b. Sites in the

Survey

Transect—(continued)

Estimated Number
of Structures

Site
Weight

rjj

18.25

1

2 rooms

3*00

2

Late Coalition to
Early Classic

Unknown

1.00

2

Short Grass

Mid Leveloprnentl.
to Late Coalition

Unknown

1.00

2

Short Grass

Historic

Unimown

1.00

2

Short Grass

Middle Classic;
Historic

4 rooms

3»00

2

Riparian

late Classic to
Historic

Unknown

1.00

2

Juniper-Short
Grass

Late Development!.

50-75 rooms
7 Mvas

58*00

2

Riparian

Early Development!. Sherd scatter

1.00

2

Riparian

Early to Middle
Developmental;
Historic

1.00

2

Lifezone

Fhases Present

Short Grass

Late Developmentl.
or Early Coalition
to Historic

133 rooms

Short Grass

late Development!.

Riparian

Sherd scatter

Table k. Sites in the Survey Transect—(continued)

Estimated. Number
of Structures

Site
Weight

Natural
Province*

16.60

1

17-88

1

Sherd scatter

1.00

2

Early or Middle
Coalition

Sherd scatter

1.00

1

Short Grass

Early or Middle
Developmental;
Coalition

Unknown

1.00

1

IA 272

Short Grass

Early to Middle
Developmental

6 pithouses

4.00

1

IA 327

Short Grass
Riparian

Late Developsentl.
to Mid. Coalition

11 rooms

4.66

1

IA 328

Short Grass

Middle or Late
Developmental to
Middle Coalition

20 rooms
1-3 kivas

6.25

1

Site Nuaiber

Lifezone

Phases Present

IA 2kf

Short Grass

Mid. Development!,
to Mid. Coalition

IA 249

Short Grass

Early Developmental. 150-200 rooms
to Late Classic
2-4 kivas

IA 256

Short Grass
Riparian

Middle to Late
Developmental

IA 265

Short Grass

IA 266

75-100 rooms
3 or more kivas

v/i

Table 4. Sites in the Survey Transect—(continued)

Estimated Number
of Structures

Site
Weight

Site Nunber

Lifezone

Phases Present

IA 329

Short Grass

Middle or Late
Developmental to
Middle Coalition

15-25 rooms
1-3 kivas

4.20

IA 330

Short Grass

Early Coalition to
Middle Classic

4-8 rooms
1 kiva

3.50

IA 331

Juniper-Short
Grass

Mid. Developmentl.
to Mid. Coalition

75 rooms
12 kivas

22.75

IA 332

Short Grass

Mid. Development!.
to Mid. Coalition

20 rooms
1 kiva

6.25

IA 333

Short Grass

Early to Middle
Coalition

Unknown

1.00

IA 369

Short Grass

Middle to Late
Coalition

Sherd scatter

1.00

IA h03

Short Grass

Middle to Late
Coalition

Sherd scatter

1.00

IA hop

Short Grass

Middle to late
Coalition

Sherd scatter

1.00

LA 1098

Juniper-Short
Grass Riparian

Historic

1 room

2.00

Natural
Province*

Table

Sites in the

Survey

Transect—(continued)

Estimated Hunter
of Structures

Site
Weight

Natural
Province*

Site Number

Lifezone

Phases Present

LA 1991

P>iparian

Historic

Possible tureon

2.00

2

IA 3133

Short Grass

Early Period

Lithic scatter

1.00

7

IA bbkj

Short Grass

Coalition or
Classic; Historic

2 rock shelters

1.29

2

IA 5102

Juniper-Short
Grass

Early Period

Lithic scatter

1.00

IA 5103

Juniper-Short
Grass

Early Period

Lithic scatter

1.00

IA 5107

Short Grass

Early Period

Lithic scatter

1.00

IA 5109

Juniper-Short
Grass

Unknown

Petroglyph

IA 5H9

Juniper-Short
Grass

Early Period

Unknown

IA 5lUl

Short Grass
Riparian

Unknown

Lithic scatter

IA 51^2

Juniper-Short
Grass

Early Period

Lithic scatter

1
1

1.00

1.00

Table U. Sites in the Survey Transect—(continued)

Estimated Number
of Structures

Site
Weight

Early Period

Lithic scatter

1.00

Juniper-Short
Grass

Early Period

Lithic scatter

1.00

IA 51^5

Juniper-Short
Grass

Early Period

Lithic scatter

1.00

IA 6l69

Short Grass
Riparian

Late Development!.; 15-20 rooms
1 kiva
Historic
1 historic str.

17.00
1
2.00 (his.)

IA 6170

Short Grass
Riparian

Coalition;
Historic

10-12 rooms
1-2 kivas
2 historic str.

4 .66
1
3-00 (his.)

IA 6171

Short Grass

Coalition

20-30 rooms
2-3 kivas

3.33

1

IA 6172

Short Grass

E. Developmental

3 pithouses

4.00

1

IA 6173

Short Grass
Riparian

E. Developmental

Sherd and lithic
scatter

3-00

1

IA oljk

Short Grass
Riparian

Early to Middle
Developmental

1 pithouse
1 room

2.00

1

Site Number

Lifezone

Phases Present

IA 51^3

Juniper-Short
Grass

IA 51^^

Natural
Province*

Table 4. Sites in the Survey Transect—(continued)

Estimated Number
of Structures

Site
Weight

r jj

Lifezone

Phases Present

Short C-rass
Riparian

Unknown

2 pithouses
1 room

Short Grass
Riparian

Historic

1 room

2.00

1

Pinon-Juniper
Riparian

Coalition

18 rooms
1 kiva

7-33

1

PiKon-JuniperShort Grass
Ecctone

Historic

4 rooms within
a stockade

1.57

1

Short Grass

Historic

1 room

2.00

1

Short Grass

Historic

1 room

2.00

1

Short Grass

Historic

1 room

2.00

1

Short Grass

Historic

1. room

2.00

1

Short Grass

Classic

1 shrine

1.33

2

Unknown

Unknown

Unknown

Indeterm.

2

Short Grass

Unknown

1 shrine

Indeterm.

2

Indeterm.

1

Table 4. Sites in the Survey Transect—(continued.)

Estimated Number
of Structures

Site
Weight

Lifezone

Phases Present

Short Grass

Early Coalition
to Late Classic

100 rooms
3 kivas

17.16

1

Short Grass

Mid. Coalition

8 rooms
1 kiva

10.00

1

Juniper-Short
Grass

Unknown

1 room

Indeterni.

1

Juniper-Short
Grass

Late Coalition to
Mid. Classic

1 room

Juniper-Short
Grass

Unknown

Lithic scatter

Juniper-Short

Late Coalition
to Late Classic

Short Grass

Early Coalition
to Early Classic

75 rooms
1 kiva

Short Grass

Late Developcentl.
to Early Classic

Short Grass

Late Coalition
to Early Classic

b-6 rooms

1-33
Indeterm.

1

1

1.25

1

20.00

1

80-120 rooms
3-k kivas

2.60

1

2-3 rooms

2.00

1

Table

Sites in the

Survey

Transect—(continued.)

Estimated Kunfoer
of Structures

Site
Weight

Lifezone

Fhases Present

Short Grass

Late Coalition
to Early Classic

1 room

1.50

1

Short Grass

Historic

1 room

2.00

1

Juniper-Short
Grass Riparian

Unknown

Unknown

Finon-Juniper

Early Period
Early Classic

1 shrine

1-50

1

Short Grass
Riperion

Late Developmental
to Late Coalition;
Early or Middle
Classic

4 rooms

2.00

2

Short Grass

Unknown

Petroglyph

Indeterm.

2

Juniper-Short
Grass

Unknown

Fetroglyph

Indeterm.

2

Short Grass

Historic

1 rock shelter

2.00

1

Short Grass

Historic

1 room

2.00

1

Short Grass

Late Developnentl.

3 pithouses

4.00

1

Indetern.

rin

2

Table 4. Sites in the Survey Transect—(continued)

Estimated Nuaber
of Structures

Site Number

Lifezone

Fnases Present

IA 91^1

Short Grass

Historic

1 cave

IA 915^

Short Grass

Early to Middle
Classic

IA 10102

Short Grass

LA. 10bl6

Site
Weight

Natural
Province*

2.00

1

42 rooms
2 kivas

23.CO

1

Unknown

Petroglyph

Indeterm.

1

Pinon-Juniper

Unknown

1 enclosure

Indeterm.

4

IA 10617

Piiion-Juniper
Riparian

Early or Middle
Classic

1 room

IA IO0I8

Short Grass

Unknown

1 shrine

Indeterm.

6

IA 10619

Short Grass

Unknown

Fetroglyph

Indeterm.

6

IA 10621

Pinon-Juniper

Late Development1.
or Early Coalition
to Early or Middle
Classic

3 rock shelters

IA 10622

Short Grass

Unknown

1 shrine

Indeterm.

h

IA 10623

Juniper Short
Grass

Unknown

1 shrine

Indeterm.

it

1.50

1-75

k

b

Table 4. Sites in the Survey Transect—(continued)

Site
Weight

ri

8 rock shelters

9.00

1+

Early or Middle
Classic

Sherd and lithic
scatter

1.00

4

Short Grass

Historic

Trail

1.00

4

Short Grass

Unknown

1 room

Short Grass

Historic

1 cairn
1 rocm

Juniper-Short
Grass

Unknown

3 shrines

Indeterm.

7

Short Grass

Unknown

Petroglyph

Indeterm.

7

Short Grass

Unknown

Petroglyph

Indeterm.

2

Short Grass

Unknown

Petroglyph

Indeterm.

2

Juniper-Short
Grass

Unknown

Lithic scatter

Indeterm.

2

Riparian

Unknown

Petroglyph

Indeterm.

2

Lifezone

Phases Present

Short Grass
Riparian

Historic

Juniper-Short
Grass

Estimated Number
of Structures

Indeterm.

3.00

4
4

Table 4. Sites in the Survey Transect—(continued)

Estimated Uumber
of Structures

Site
Weight

;u;

Lifezone

Phases Present

Juniper-Short
Grass

Unknown

Petroglyph

Juniper-Short
Grass

Historic

1 enclosure

Short Grass

Unknown

1 shrine

Indeterm.

2

Short Grass

Unknown

Petroglyph

Indeterm.

2

Juniper-Short
Grass

late Developmental

Sherd and lithic
scatter

1.00

2

Short Grass

Early or Middle
Classic

Sherd and lithic
scatter

1.00

6

Short Grass

Unknown

Petroglyph

Indeterm.

6

Short Grass

Unknown

Petroglyph

Indeterm.

6

Short Grass

Unknown

1 room

Indeterm.

6

Short Grass

Historic

3 rock shelters

Short Grass

Unknown

Lithic scatter

Indeterm.

6

Riparian

Unknown

Lithic scatter

Indeterm.

2

Indeterm.

2.00

k.00

ri)

2

2

6

Table 4. Sites in the Survey Transect—(continued)

Estimated Number
of Structures

Site
Weight

Natural
Province*

Site Number

Lifezone

Riases Present

IA 10662

Juniper-Short
Grass

Unknown

LA. 10663

Riparian

late Developmental; 2 rooms
Early or Middle
Classic; Historic

IA 10664

Short Grass

Unknown

Petroglyph.

Indeterm.

2

IA IC665

Short Grass

Unknown

Petroglyph

Indeterm.

2

IA 10666

Riparian

Early Classic;
Historic

4 rooms

IA 10667

Juniper-Short
Grass

Unknown

Petroglyph

IA 10663

Short Grass
Riparian

Early or Middle
Classic

2 rooms

IA 10669

Short Grass
Riparian

Late Developmental; 1 room
Early or Middle
Classic

IA 10670

Riparian

Unknown

Lithic scatter

1 room

Indeterm.

1.50

3.00
Indeterm.
2.00

1.33

Indeterm.
Co

\J1

Table 4. Sites in the Survey Transect—(continued)

Estimated Number
of Structures

Site
Weight

Site Number

Lifezone

Fnases Present

IA 10571

Pinon-Juniper
Riparian

Early or Middle
Classic

1 room

LA. 10672

Juniper-Short
Grass

Unknown

Petroglyph

IA 10673

Juniper-Short
Grass

Historic

1 room

LA 1067^

Juniper-Short
Grass

Unknown

Petroglyph

Indeterrn.

IA 10675

Junipsr-Short
Grass

Unknown

Petroglyph

Indeterrn.

IA IO676

Juniper-Short
Grass

Unknown

Fetroglyph

Indeterrn.

IA 10677

Juniper-Short
Grass

Unknown

Petroglyph

Indeterrn.

IA IO678

Juniper-Short
Grass Riparian

Middle
Davelopmental

b rooms

IA 10679

Juniper Short
Grass

Unknown

2 rooms

1.50
Indetersn.

2.00

5.00
Indeterrn.

Natural
Province*

Table 4. Sites in the Survey Transect—(continued)

Site
Weight

rju

mine

1.00

2

Historic

mine

1.00

2

Juniper-Short
Grass

Middle Classic

1 room

2.00

2

Short Grass

Late Developmental

Sherd scatter

1.00

2

Juniper-Short
Grass Riparian

Mid. Developmental; Sherd scatter
Historic

1.00

2

Snort Grass

Historic

1.00

2

Juniper-Short
Grass

Developmental

1.00

2

Short Grass

Historic

1 room

2.00

2

Juniper-Short
Grass

Historic

1 room

2.00

2

Short Grass

Unknown

3 rooms

Lifezone

Phases Fresent

Juniper-Short
Grass

Historic

Juniper-Short
Grass

Estimated Nuiaber
of Structures

Sherd and lithic
scatter

scatter

Indeterm.

2

Table 4. Sites in the Survey Transect—(continued)

Estimated Number
of Structures

Site
Weight

Natural
Province*

Site Number

Lifezone

Phases Present

LA. IC692

Riparian

Mid. Developmental; 2 rooms
Historic

2.00

2

IA 10693

Juniper-Short
Grass Riparian

Historic

3 rooms

4.00

2

LA. 1Co94

Juniper-Short
Grass Riparian

Historic

4 rooms

5.00

2

IA 10695

Juniper-Short
Grass

Late Developmental

2 rooms

3.00

2

LA IO696

Juniper-Short
Grass

Unknown

Fetroglyph

Indeterm.

2

LA. 10697

Short Grass

Unimovn

1 room

Indeterni.

2

IA 1069-3

Riparian

Unknown

Fetroglyph

Indeterm.

2

*3ee Chapter 6, pp.118-123 f°r

a

definition of "natural province."
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Agricultural peoples apparently first settled within the tran
sect area sometime after the beginning of the Early Phase of the Devel
opmental Period around A.D. 600. Eleven sites are known from the tran
sect during this phase and of them eight are situated on the Rio Grande
floodplain or terraces while the remaining three are reported from the
Santa Fe River Canyon area. Surface manifestations at these sites in
dicate them to be small and isolated settlements reflective of a low
population density. Five of the cites, IA 55i LA 177> IA 230, LA 6173;
and LA 10686, consisted simply of scattered sherd and lithic debris.
Pithouse remains were discernible at three more sites: six at LA 272,
three at LA 6172, and one with a surface room at LA 617^. IA

a

large site near the Rio Grande which apparently was occupied more or
less continuously until the Late Classic, seemed to have an Early De
velopmental component. Of the two remaining sites, IA 113 and IA 266,
nothing beyond their sherd classes and location was recorded in the
Laboratory of Anthropology cite files (see Table 5)«
By the end of the Early Phase of the Developmental Period three
of these sites, IA 177; LA 6172, and LA 6173 were abandoned. Occupa
tion continued at eight of the Early Fnase sites during the Kiddle
Phase, however, and. 10 new 3ites were also established. Thus, the num
ber of sites in the transect made a net increase from 11 to 18 between
the Early Phase and the Middle Phase of the Developmental Period. This
growth was not uniform throughout the transect and the 18 sites still
concentrated within two subareas of it:

11 in the vicinity of the Rio

Grande floodplain and terraces and seven within the Santa Fe River

Table 5• Site Components by Period and Phase in the Survey Transect.

Developmental Period
Middle Phase

Developmental Period
Early Phase
Sites with
Early Phase
Comrsonents

IA
IA
IA
IA
IA
IA
LA
LA
LA
LA
IA

55
113
177
230
2k9
?QO
272
6172
6173
6174
ICbOO

Sites Abandoned
Before Beginning
of Kiddle Phase

LA 177
IA 6172
IA 6173

Sites Remaining
Settled into the
Middle Phase

IA
IA
IA
IA
IA
IA
LA
LA

55
113
230
2k9
266
272
6174
10686

Sites Newly Settled
During the Middle
Phase

IA 150
IA 2*4-7
IA 2p6
IA 328
IA 329
IA 331
IA 332
LA. 10673
IA 10634
IA 10692

\s

Table 5. Site Conponents by Period and Haa

in the Survey Transect—Continued

Developmental Period
Late Fhase

Developmental Period
Middle Phase
Sites with
Middle Phase
Components

IA 55
LA. 113
IA 150
IA 230
LA 2^7
IA 2^9
LA 25b
IA 266
IA 272
LA 223
LA 329
IA 331
IA 332
IA 617^
IA 1GO73
IA lOcob
IA 10685
IA IO692

Sites Abandoned
Before Beginning
of late Phase

IA 55
IA 113
IA 230
LA 266
IA 272
IA 617^
IA 10678
LA. 1068*4LA. 10692

Sites Reinaining
Settled into the
Late Phase

IA
IA
IA
IA
IA
IA
IA
IA
IA

150
2^7

2hp

256
323
329
331
332
10636

Sites Newly Settled
Daring the Late
Phase

IA
IA
IA
IA
IA
IA
IA
IA
IA
LALA
IA
IA
IA

327
l6b
I2'5
1U3
6169

6k 62

8993
91^0
10621
lCb;4
IO663
10669
IO683
1C695

Table 5• Site Components "by Period and Phase in the Survey Transect—Continued

Developmental Period
Late Phase
Sites with
Late Phase
Components

IA
IA
LA
IA
IA
LA
IA
IA
IA
IA
LA
IA
LA.
IA
IA
IA
LA.
IA
IA
IA
IA
IA

126
143
150
loo
247
249
25b
327
323
329
331
332
6159
c462
8993
9140
1CS21
1065^
IG063
10669
10633
1Q6S5
10695

Coalition Period
Early Phase

Sites Abandoned
Before Beginning
of Early Phase

LA
IA
IA
IA
IA
IA
IA
IA
IA
IA
IA

l48
166
256
6169
91^0
1065b
10663
10669
10633
10686
10695

Sites Remaining
Settled into the
Early Phase

IA
IA
IA
IA
IA
Lfi
LA
IA
IA
IA
IA
IA

126
150
2^7
2k 9
327
323
329
331
332
6462
6993
10o21

Sites Newly Settled
During the Early
Phase

IA
LA
IA
L^
IA
IA
IA
IA
IA
IA
IA
IA
IA
IA
IA

3
7
16
70
113
265
266
330
333
4^5
6170
6171
6177
6455
&t6I

Table 5. Site Components by Period and Phase in the Survey Transect—Continued

Coalition Period
Early Phase
Sites vith
Early Fnase
Components

LA
LA
IA
LA
IA
IA
LA
IA
IA
LA
IA
IA
LA
LA
LA
LA
LA
IA
IA
LA
LA
IA
IA
LA

3
7
16
70
113
126
150
2-7
249
265
266
327
526
329
33O
331
332
333
kkk?
6170
6171
6177
fc^55
clci

!A
IA 8993
LA. 10621

Coalition Period
Middle Phase

Sites Abandoned
Before Beginning
of the Kiddle Phase

IA 3
LA 113
LA 10621

Sites Remaining
Settled into the
Middle Phase

LA 7
IA 16
LA. 70
IA 126
IA lpO
IA 2^7
IA 2^9
La 2o5
LA. 2;j
LA 327
IA 329
LA 32o
LA 330
LA 331
IA 332
LA. 333
IA kkh5
IA 6170
LA 6171
LA 6177
LA 6^55
LA 6U6I
LA b4b2
LA 8993

Sites Newly Settled
During the Middle
Fnase

LA. 369
IA 4C3
LA. -:+09
LA 6U56

vo
00

Table 5*

Site Components "by Period and Phase in the Survey Transect—Continued

Coalition Period
Middle Phase
Sites with
Middle Phase
Components

IA 7
IA 16
IA 70
IA 126
IA 150
IA 2^7
IA 2^9
IA 255
LA. 2co
IA 327
IA 323
IA 329
IA 330
IA 331
IA 352
IA 333
IA 369
IA ho5
lA 409
IA
: 0170
IA 6171
IA ol77
IA 6!+5p

IA
IA
IA
IA

6U56
6k6l
6^-62
8993

Coalition Period
Late Phase

Sites Abandoned
Before Beginning
of Late Phase

IA
IA
IA
IA
IA
IA
IA
IA
IA
IA

2^7
265
327
323
329
330
331
332
333
6^56

Sites Remaining
Settled into the
late Phase

IA 7
LA. 16
IA 70
IA 126
LA. IpO
IA 2k 9
IA 266
IA 5c9
IA ^c3
L\ 4C-9
IA hhk$
IA 6170
IA 6171
IA 6177
IA 6455
IA bkol
IA 6Uc2
IA 6993

Sites Newly Settled
During the Late
Phase

LA.
IA
IA
IA
LA.

li+9
6^58
6ho0
6^63
646*4-

Table 5-

Site Components by Period and Phase in the Survey Transect—Continued

Coalition Period
Late Phase
Sites with
Late Fnase
Ccrraonents

IA 7
IA 16
IA 70
IA 126
IA 149
LA 150
IA 24-9
IA 2o5
IA 369
IA 4G3
IA 409
IA 4445
IA 6170
IA 6171
IA 6177
LA. 64?5
IA 64p8
IA 6460
IA 64cl
IA 6462
IA 6463
IA 64c4
LA Q993

Classic Period
Early Phase

Sites Abandoned
Before Beginning
of Early Phase

IA
IA
IA
IA
IA
LA
LA
IA

26b
3»9
408
409
6170
0171
6177

Sites Renaining
Settled into th«
Early Phase

LA
LA
IA
IA
IA
IA
IA
LA
IA
IA
IA
IA
LA
IA

7
16
70
126
249
4445
6455
6458
6460
64 51
6462
6463
o4o4
8993

Sites Newly Settled
During the Early
Phase

IA
L<V
IA
IA
IA
IA
LA
IA
IA
IA
IA
IA

6295
8720
9154
10617
10621
10625
10655
10663
ff

-V /'

lv'CCO

IOCGS
10669
10071

Table 5*

Site Components by Period and Phase in the Survey Transect—Continued

Classic Period
Middle Phase

Classic Period
Early Fhase
Sites with
Early Phase
Ccntsonents

IA
LA
LA
LA
LA
LA
LA
IA
LA

7
16
70
126
1^9
2^9
^•-r45
6295
6455
LA £ir>3
IA 6460
L^ b+ol

IA c-i o2

IA
IA
IA
IA
IA
IA
IA
IA

C--63
6b6b

S720
6995
9^:4
1C j17
10621
10c25

IA 10668
LA IO669
IA 10671

Sites Abandoned
Before Beginning
of Middle Phase

LA
IA
IA
IA
IA
LA
LA

1^9
646l
6k 62

6^63
6k £4

8720
lOoob

Sites Remaining
Settled into the
Middle Phase

IA 7
IA 16
IA 70
IA 126
LA 2^9
LA khks
IA o295
LA 6^55
LA. 6k>3
IA 6460
IA 6993
IA 915^
IA 10617
IA 1C621
IA 10625
IA 10655
IA IC663
IA 1C668
IA IO669
IA 10671

Sites Newly Settled
During the Middle
Phase

LA 5
IA 164
IA 10682

Table p. Site Components by Period and Phase in the Survey Transect—Continued

Classic Period
Late Phase

Classic Period
Middle Fhase
Sites with
.Middle Phase
Components
LA
IA
IA
IA
IA
LA.
LA
IA
IA
IA
IA

5
7
16
70
126
l6k

2^9
hkk5
6295
61*55
6U5S

JLri o'^rV'O

IA
IA
LA
IA
LA
IA
IA
IA
IA
IA

8993
915^
10617
10621
10525
10655
IO663
I0o63
10669
IO67I

Sites Abandoned
Before Beginning
of Late Phase
IA 5
IA 16
IA 16U
IA 61+58
IA 8993
LA. 9154
IA 10617
IA 10621
IA 1002?
IA 10655
IA IO063
IA 10663
IA 10669
LA 10671
IA 10682

Sites Remaining
Settled into the
Late Phase •
IA
IA
IA
LA
IA
LA
IA
LA

7
70
126
'"•'I- 0
hkh$

6295
6^55
6k60

Sites Newly Settled
During the Late Phase
Phase

Table 5. Site Components by Period and Phase in the Survey Transect—Continued

Classic Period
Late Phase
Sites with
Late Phase
Components

IA
LA
LA
IA
IA
IA
IA
IA
IA

7
70
126
165
249
444?
629?
6455
6460

Historic Period

Sites Abandoned
Before Beginning
of Historic Period
IA
IA
IA
IA
IA
LA

7
70
2b9
6295
6455
6460

Sites Reiraining
Settled into the
Historic Period

IA 126
LA. 165
IA 4445

Sites Newly Settled
During the Historic
Period

LA- 16
LA. 34
IA 44
IA 115
IA I63
IA 164
IA 230
LA 1093
LA 1991
IA 6169
IA 6170
IA 6170
IA 6173
IA 6179
LA 6l80
IA 6l8l
LA 6182
LA. o793
LA. 9137
IA 9139
IA 9441
IA 10624
IA 10626

IA
IA
IA
IA
IA
IA
IA
IA
IA
IA.
IA
IA
IA
IA
IA

10623
10651
10659
10663
IO006
!Co73
IGcOO
10631
10634
106S5
10687
I0o83
10092
10693
10694

Canyon. Only one other site which probably dates to the Middle Phase
of the Developmental Period was encountered outside of these two river
valleys during the study.

This site, LA IO0O9, is located in the

Pueblo Arroyo Hondo sustaining area and was discussed earlier.
Surface manifestations at the lQ Middle Phase sites vary con
siderably. Five sites., LA 55> LA 230, LA 256, LA 1068^, and LA 10686
are simply sherd and lithic scatters.

LA 113, L\ 266, and LA 150 have

no structural information whatsoever recorded for them in the Laboratory
of Anthropology site files. However, the remaining 10 from this phase
do have structures on them and these seem to fall into an interesting
pattern. The two pithouse sites occupied at this time, LA 272 and
LA 6l7h, possess an Early Phase component as well as a Middle Phase
one. In contrast, all but one of the Middle Phase sites which have
contiguous-walled pueblo remains lack any evidence of having been occu
pied during the Early Phase of the Developmental Period. These sites
include:
LA 10692.

LA 2hj, LA 328, LA 329, LA 331, LA 332, LA IO678, and
Only at the large muIti-component L\ 2*4-9 is there an excep

tion to this situation. Thus, the occupation of the pithouse sites
would seem to fall at the early end of the Middle Phase and that of
the pueblos at the latter end.

This data would seem to confirm

Wendorf's assertion that the latter portion of the Developmental Period
witnessed a transition in domestic architecture from the subsurface
pithouse to the surface, contiguous-walled pueblo (Wendorf 195^: 206).
By the end of the Middle Phase of the Developmental Period nine
of the 10 sites previously occupied in the transect were abandoned.
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These sites include: IA 55, LA 113, IA 230, LA 266, IA 272, LA 6nh,
LA IO678, LA 10684, and LA 10o92.

Occupation apparently continued into

the subsequent Late or Tesuque Phase at the remaining sites and ik new
sites became established resulting in a net gi*ovth in the number of
sites occupied in the transect from 18 to 23 from the Middle through
the Late Phase of the Developmental Period.
Of the .lU new sites in the transect, only one is located out
side of the Rio Santa Fe Canyon and the Rio Grande floodp].ain and ter
races. This site, LA 10621, is a rockshelter located east of the Rio
Grande in Tetilla Canyon on the western edge of La Bajada Mesa.

How

ever, two other sites from this Late Phase have already been noted as
located outside of the Rio Santa Fe and Rio Grande in the sustaining
area of Pueblo Arroyo Hondo. These two sites, LA 191 and LA. 106.14,
when viewed together with IA 10621 from the transect, seem to indicate
a trend towards the expansion of settlement outside of the major river
valleys in the study area during the Late Phase of the Developmental
Period.
Surface manifestations at the sites of the Late Phase include
three sherd scatter sites, LA 256, LA. 1065^, LA 10686, and one site,
LA 150, from which no structural information whatever has been recorded.
Out of the 19 Late Phase sites from the transect for which structural
information exists, 18 contain the remains of contiguous-walled pueb
los. The remaining site, IA 91^-0, contains three pithouses and is an
interesting exception to the trend towards surface domiciliary struc
tures at this time.

Of the 14 sites newly established in the transect
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during the Late Phase of the Developmental Period, only this site con
sists of pithouse rather than pueblo architecture.
By the end of the Developmental Period 11 of the 23 sites pre
viously occupied in the transect were abandoned. These sites include:
IA 1U8, IA 166, LA. 256, IA 6169, LA 91U0, LA. IO65U, LA IO663, IA IO069,
LA IO683, IA 10636, and IA 10695•

Occupation apparently continued into

the remaining 12 sites and 15 new sites became occupied resulting in a
net growth in the number of sites in the transect from 23 to 27 from
the Late Phase of the Developmental through the Early Phase of the
Coalition Period.
All of these 15 new sites in the transect are located within
either the Rio Santa Fe Canyon or on the Rio Granue floodplain and ter
races.

Site LA 10621, the rock shelter site in Tetilla Canyon, re

mained the only site in the transect occupied outside of these two
river valleys during this phase.

However, beyond the transect in the

sustaining area two sites were occupied during this phase, LA 76 and
LA 10701, indicating that the trend towards settlement outside of the
major river valleys continued in the Coalition Period in the study area
as a whole.
Surface manifestations at the sites of this Early Phase include
only one sherd scatter site, IA 265, and four other sites, LA 113,
LA 150, IA 266, and IA 333> for which no structural data was recorded
at the Laboratory.

The remaining 22 sites all may be classed as con

taining contiguous-walled puoblos which range in size from less than 10
structural units and no kivas to around ^00 units and four kivas (l'A 7)-
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In addition, the large, multi-component cite LA. 16 which contains over
1000 units, exhibits an Early Phase Coalition Period occupation as
well. This wide range in site size together with the presence of sev
eral exceptionally large sites seems especially significant when it is
noted that the largest site exhibiting Developmental Period ceramic ma
terial was around 200 units. However, the largest strictly Develop
mental Period site was IA l66 which consisted of between ^0 to 75
units. It would seem apparent that an increase in the size of sites as
well as in the number of them took place during the Early Phase of the
Coalition Period. A similar size increase took place during this phase
in the sustaining area as well.
By the end of the Early Phase of the Coalition Period, four of
the 27 sites previously occupied in the transect were abandoned. These
sites include: IA 3* IA 113; IA 8993;

an&

IA 10621.

Occupation appar

ently continued into the following Middle or Arroyo Hondo Phase of the
Coalition Period at the remaining 23 sites and four new sites became
occupied resulting in no change in the net number of sites in the tran
sect during the first two phases of the Coalition Period.
All of the new sites known for the transect are located within
either the Rio Santa Fe Canyon or on the Rio Grande floodplain and ter
races. LA 10621, the single site of the preceding two phases found
outside the river areas, was abandoned. However, in the sustaining
area,settlement had begun at the large Pueblo Arroyo Hondo site and
continued at the somewhat smaller IA 76, pointing to an increase rather

103
than to a decline, in the actual amount of settlement outside of the
two riverine subareas in the study area.
Surface manifestations at the sites of this Middle Phase in
clude four sherd scatter sites, IA 265, IA 3&9> ^ ^08,

an&

LA ^09> and

three sites, IA 1^9, IA 150, IA 265, and IA 266, for which no structural
information has been recorded.

The remaining 20 sites are pueblo re

mains with from two to 500 units except for one site, IA 16, which con
sists of 1000 or more units but is of long occupancy beyond the
Coalition Period.
By the end of the Middle Phase of the Coalition Period, 10 of
the 28 sites previously occupied in the transect were abandoned.

These

sites include: IA 2^7, IA 265, IA 32?, IA 328, IA 329, IA 330, IA 331,
LA 332, IA 333, !'n<i IA 6^56.

Occupation apparently continued into the

following Late or Galisteo Phase of the Coalition Period at the remain
ing 18 sites and five new sites became occupied resulting in a net de
crease in the number of sites in the transect. Between the Middle and
Late Phases of the Coalition Period, sites decline in number from 28 to
23.
All of the sites known from the transect at this time are lo
cated either in the Rio Santa Fe Canyon or the Rio Grande floodplain
and terraces.

Beyond the transect in the

sustaining

area, a similar

decrease in the number of sites seems to have occurred in the Late
Phase with the abandonment of IA 76. However, Pueblo Arroyo Hondo
self experiences its greatest period of growth at this time.

it

10k

Surface manifestations at the sites of the Late or Galisteo
Phase include three sherd scatter sites, LA 3&9> ^A ^03, a*1(l LA. ^09,
and three sites for which no structui'al information has been recorded:
LA. 1U9, LA 150, and LA. 2o6. The remaining 17 sites all are pueblo
ruins which, on the basis of surface inspection, exhibit the same range
in the number of structui'al units as found in the sites of the preced
ing Middle Phase of the Coalition Period.
By the end of the Coalition Period, eight of the 23 sites pre
viously occupied in the transect were abandoned.

These sites include:

LA 150, IA 266, LA 6170, LA 6171, LA 6177, IA 369, IA J*C8, and LA U09.
Occupation apparently continued into the following Early Phase of the
Classic Period at the remaining 15 sites and 12 new ones became occu
pied resulting in a net increase in the number of sites occupied from
23 to 27 from the Late Phase of the Coalition to the Early Phase of the
Classic. This site total is only one lower than the high achieved dur
ing the Middle Phase of the Coalition Period.
Of these 12 new sites in the transect, four are located outside
of the Rio Santa Fe Canyon and Rio Grar;de floodplain and terrace areas.
One of these sites, LA 10655, is a sherd and lithic scatter located near
an arroyo canyon on top of La Bajada Mesa east of the Rio Grande. The
remaining three sites are located in Tetilla Canyon. These sites con
sist of a fieldhouse, LA IO617, a sherd and lithic scatter, LA 10u21,
and evidence of a reoccupation at the Developmental Period rock shelter
of LA 10625.

In the sustaining area, Pueblo Arroyo Hondo suffered come

population fluctuations but two other minor sites appeared there during

the Early Phase of the Classic Period. Thus, in terms of pure numbers
of sites, the Early Phase seems to toe a time of settlement expansion
outside of the riverine areas of the transect. Perhaps it is also a
time of population recovery.
Surface manifestations at the sites of the Early Phase of the
Classic Period include two sherd scatter sites, LA 10625 and LA 10655,
and one site for which no structural information has been recorded, LA
IU9. In addition, two shrines, LA. 6295 and LA. 8720, and the previously
mentioned rock shelter site, LA. 10621, date to this phase. While the
remaining 21 sites have the same range in numbers of structural units
as those in the Coalition Period, there seems to be a greater percent
age of smaller ruins at this time.
By the end of the Early Phase of the Classic Period, seven of
the 27 sites previously occupied in the transect were abandoned. These
sites include:
LA 10666.

LA IU9, LA 6U6l, LA 6462, LA 6^63, LA &\6h, LA 8720, and

Occupation apparently continued into the subsequent Middle

Phase of the Classic at the remaining 20 sites, and three new sites be
came established resulting in another net decrease in the number of
sites occupied in the transect from 27 to 23 from the Early Phase
through the Middle Phase of the Classic Period.
Of these three new sites, only one, LA 5, is located outside of
the Rio Grande and Rio Santa Fe subareas.

However, LA <j> is a major

site consisting of 166 or more structures located on the flats above
Tetilla Canyon. In addition, occupation apparently continues into this
phase at the three Early Phase sites of LA 106X7, LA 1062.1, and
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IA 10625 also in the vicinity of Tetilla Canyon and at the site of
LA IO655 on La Bajada Mesa. During this same Middle Phase, however,
Pueblo Arroyo Hondo is abandoned and the sustaining area virtually
emptied.
Surface manifestations at the sites of the Middle Phase of the
Classic Period include two sherd scatter sites, IA 10625 and LA 10655*
two rock shelter sites, IA

5 and LI 10o21, and two shrines, IA 6295

and IA 8720. The remaining 17 sites are all pueblo ruins which possess
the same range of structural units as noted previously for the Classic
and Coalition Periods.
By the end of the Middle Phase of the Classic Period, 15 of the
23 sites previously occupied in the transect were abandoned. These
sites include: LA 5, IA 16, LA 16^, IA 6U58, IA £>993> IA 915^.> LA

10617, IA 10621, LA 10625, LA 10655, IA IO663, IA 1066Q, IA IO669, LA
IO67I, and LA 10632. Occupation apparently continued into the subse
quent late Phase of the Classic Period at the remaining eight sites and
one new site became established resulting in a dramatic drop in the
number of sites occupied (from 23 to nine) from the Middle through the
late phases of the Classic Period.
The single new site in the transect at this time, IA 165, is
reported from the Rio Santa Fe Canyon subarea, but no structural data
had been recorded for it in the Laboratory files and it could not be
relocated during the 1971 survey. It is thus difficult to interpret
this site further other than to note that it, together with the eight
Middle Phase sites which retained their occupants into the Late Phase
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are located exclusively in the two riverine subareas of the transect.
The sustaining area beyond the transect was apparently uninhabited dur
ing this phase.
Surface manifestations at the sites of the Late Phase of the
Classic Period include one rock shelter site, LA bkh5, one shrine, LA.
6295, and one site for which no structural data has been recorded, LA

165. The remaining five sites all contain pueblo ruins, but the range
in the number of structures at these sites is greatly reduced over the
ranges of the preceding phases.

The abandonment of the 1000 room site

of LA. 16 makes the site of LA. 7, which contains only half as many struc
tures, the largest site in the transect. Four other contemporary sites,
LA 70, LA. 126, LA 2U9, and LA

exhibit between 100 and 200 struc

tures while a fifth Late Phase pueblo, LA 6^60, has only four to six
structures recorded for it.
By the end of the Classic Period, six of the nine sites pre
viously occupied in the transect were abandoned. These sites include:
LA. 7, LA 70, LA 2b9, LA 6295, LA 6k^, and LA SkoOy that is, most of
the pueblos and the only dated shrine in the transect from the Late
Phase of the Classic Period.

Occupation apparently continued into the

Historic Period at one of the pueblos, LA 126, at the rock shelter site
of LA UI+U5 and at site LA 165. However, some 31 sites came into exis
tence and seven were reoccupied during that period resulting in an in
crease in the number of sites occupied in the transect from nine to '+1
from the end of the Classic to the Historic Period.

108
Of these 38 new sites in the transect, four were located out
side of the Rio Grande and Rio Santa Fe subareas. These three sites
are

LA. 10624, IA IO626, LA 10628, and LA. 10o59-

The first three are

located in the vicinity of Tetilla Canyon, the last one on the edge of
La Bajada Mesa.

At least five sites are known from the Historic Period

in the sustaining area.
Since the Historic Period is largely beyond the scope of this
research, our discussion of the surface manifestations on the sites of
this period will be limited to the general statement that the structural
remains on the sites are fewer in number than during the pueblo occupa
tion suggesting ranch!tos and homesteads rather than small communities.

Population History In the Survey Transect
Settlement in the transect area certainly began in the Early
Period before A.D. 600. Exploitation of the area by agricultural peo
ples very likely began sometime after that date initiating the Early
Phase of the Developmental Period. Whether this new adaptation was
undertaken by emigrants or autochthonous peoples cannot be determined
on present evidence.

Whoever these peoples were, that their initial

occupation was on a limited scale is testified to by the low numbers of
sites known for the transect from this Early Phase. Further, the low
value of the corrected site weight for this time block would appear to
indicate that these sites were small and supported a population densi
ty which was quite light.

However, we have clear evidence of the suc

cess of this agricultural adaptation in the two subsequent phases of
the Developmental Period. Between the Early aa<l the Middle phases of

109
that period, the number of sites in the transect increased by one-half
while their corrected cite weight total became four times as great.
Between the Middle and Late phases of the Developmental Period the num
ber of sites increased by slightly less than one-third and the corrected
site weight again grows to four tines its former level. Between the
Early and the Late phases, the gross number of sites doubled but the
corrected site weight total is 16 times greater than the early level.
If our site weight calculation can be relied upon, this may be
taken as evidence of steady and highly dynamic population growth
throughout the 600 years of the Developmental Period which results, in
its final phase, in the expansion of settlement outside of the main
riverine heartland of the transect.

However, while this apparent in

crease in site number, site size, and population density is quite marked
during the Developmental Period, it does not seem so dramatic as to be
outside the range of population growth and expansion to be expected
from a small, successful human population exploiting a new environment
or possessed of a new means of coping with an old one. Further, we
cannot be entirely certain at this early stage of technical development
in pueblo agriculture that at least some of the increase in the num
bers of sites in the first two phases of the Developmental Period might
not partly be a reflection of seasonal residence changes made by the
same groups rather than additional autonomous habitation units made by
more people.
A clearer increo.se in the density of population in the transect
occurrcd with the onset of the subsequent Coalition Period. During the

Early Fnase of that period the corrected site weight increased to a
level five and one-half times greater than that of the final phase of
the Developmental Period. However, at the same time the number of
sites in the transect increased by only about one-sixth, that is, by
four sites.

Unlike the growth during the Developmental Period, the

settlement changes in the Early Phase of the Coalition Period cannot
potentially be interpreted as largely due to a proliferation of
seasonally-occupied sites of a stable or only gradually expanding popu
lation. This is, of course, because the geometric change in site weight
values can be referred to growth (or perhaps "coalescence") within exist
ing sites rather than to a great increase in the total number of sites.
Interestingly, despite this apparent increase in population density, no
corresponding major expansion out of the two major drainages into other
areas of the transect occurred during this Early Phase. Also, site
numbers and site weight totals remained essentially unchanged in the
sustaining area at this time and did riot experience a similar period of
growth until the Middle Phase of the Coalition Period.
While population growth on a large scale certainly occurred dur
ing the first part of the Coalition Period, the source of that growth
remains elusive. The magnitude of the change would seem to be too large
to be found solely in the local population. That local growth was sup
plemented by emigrants from outside the transect seems possible and
even likely, but who these emigrants were and where they came from has
yet to be determined.
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During the subsequent Middle Phase of the Coalition Period a
rather unexpected decline in the corrected site weight totals occurred
despite a slight increase in the number of sites in the transect.

It

would appear that soiae reversal occurred in the long-term trend towards
population growth and coalescence.

Meanwhile, the corrected site weight

total for the sustaining area registers a sudden geometric rise in popu
lation density there with the establishment of Pueblo Arroyo Hondo
sometime after A.D. 1250 (see Table 6).
The last phase of the Coalition Period apparently witnessed a
reversal in the decline in population density in the transect, but this
reversal is reflected in our indices in an odd manner. While the total
number of sites occupied in the transect declined by more than a fifth
between the Middle and Late phases, the collected site weight total in
creased by about three-quarters.

In the sustaining area, this event

was correlated with a slight decline in the corrected site weight total
over the levels reached during the Middle Phase of the Coalition.
In the Early Phase of the Classic Period, the gross number of
sites in the ti'ansect increased by nearly one-sixth.

Despite this; the

population density, as measured by the corrected site weight totals,
sank sharply to a level only slightly more than one-third the level of
the Late Phs.se of the Coalition Period.

A decline of a lesser magni

tude was also registered in the sustaining area at the same time.
Whether this decline in our indices indicates a disastrous series of
events, such as faroine with its correlated high mortality and migration,
cannot be determined on present evidence. The most widely accepted

Table 6. Cultural Sequence and Site Weight Totals in the Survey Transect.

Number of Sites
Occupied in Phase

Gross Site
Weight Total

Divisor*

Corrected Site
Weight Total

11
l8
23

36.88
94.93
196.02

12
8
4

3.07
11.87
49.01

27
28
23

549.67
418.92
349.79

2
2
1

274.84
209.46
349.79

Early Phase
Middle Phase
Late Phase

27
23
9

364.88
505.28
170.37

3
4
4

121.63
126.32
42.59

Historic Period

4l

245.61

12

20.47

Period and Fnase

Developmental Period
Zarly Phase
Middle Fr.ase
Late Phase
Coalition Feriod
Early Phase
Middle Eiase
Late Phase
Classic Period

*The "divisor'1 is the msaber that results when the length of the phase in
years is divided by the cccaon denominator of the length of each phase.
This figure is then divided into the gross site weight total for the
phase to obtain the corrected site weight total.
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explanation, that climatic oscillations and concomitant crop failures
are at the heart of the matter, is discussed in the concluding section
of this work. It is especially surprising in light of this decline
that four of the new sites recorded for the transect are outside of the
two main riverine areas and in the vicinity of Tetilla Canyon.
The following Kiddle Phase of the Classic Period witnessed a
very slight upward movement in the corrected site weight total, but the
gross number of sites in the transect dropped by nearly one-sixth.
Whatever the cause of this apparent stabilization of population in the
transect, it was fairly short lived.

During the late Phase of the

Classic Period the number of sites dropped to about three-eighths their
Middle Phase level, and the corrected site weight total again dropped
to one-third of the previous level. 'Hie possibility of additional cli
matic deterioration during the l6th century coupled with the possible
introduction of European diseases in relation to this Late Phase decline
in population density is discussed in the conclusion. Whatever the
fate of the prehistoric populations of the transect, the population den
sities of their Spanish and Anglo replacements during the Historic Pe
riod never reached the levels which they had once achieved.

Testing the Prelimnary Mo0.e1
The next task in our analysis was to test the hypothetical
model of site distribution which we had developed earlier.

It will be

recalled that our model of site location in the Middle Northern Rio
Grande Region consisted essentially of two hypotheses (see Chapter 5

ilk

above). The first hypothesis stated that a correlation should exist
between the spatial location of sites and their position in the tempo
ral sequence. The second hypothesis stated that the relationship be
tween settlement location and temporal sequence should be correlated
with certain changes in agricultural technology in the region.
To test our first hypothesis it was necessary to integrate our
hitherto separate transect and sustaining area data and then to divide
the sites in this integrated data into two classes depending upon their
location on the floodplain or the piedmont of the Rio Grande. All sites
located in the Santa Fe River Canyon and along the Rio Grande floodplain
and Pleistocene terraces were grouped together under the rubric "Floodplain," while all the remaining sites were classed as "Piedmont."
Once these groupings had been made, the site weight totals and the
gross site counts for cach were tabulated in the following four cate
gories:
1. all pre-1325 Piedmont sites
2. all post-1325 Piedmont sites
3. all pre-1325 Floodplain sites
k. all post-1325 Floodplain sites
The site weight totals and gross site totals for each of these
categories were then placed in separate 2x2 contingency tables and a
phi-coefficient calculated for each (K'iugh 1970; 78-79)• A phicoefficient of +1.00 would indicate a perfect correlation between the
location of pre-1325 sites on the Piedmont and post-1325 sites on the
Floodplain and -1.00 would indicate a perfect correlation (the reverse
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of our expectations) between pre-l.325 sites on the Floodplain and jjoct1325 sites on the Piedmont.

Our calculation of x>hi for the gross site

numbers returned a coefficient of -.18 and for the site weight totals a,
coefficient of ~.lh; that is, our data seemed to indicate that the ex
pected positive correlation did not exist but instead there was an ex
tremely weak tendency towards correlation in the opposite direction.
The problem was then recalculated using the same spatial cate
gories of Piedmont and Floodplain but omitting from the temporal cate
gories the more questionable and incomplete site data from the Early
and Historic periods. The phi-coefficient calculated for the gross
site number in this problem was -.17 and for the site weight total
equal to -.10. That is, both phi-coefficients indicated, if anything,
an even weaker tendency in the direction opposite to what had been
hypothesized. Given the weakness of the correlation and its negative
direction, it was concluded that there was no evidence that the orig
inal hypothesis was true.

No attempt was then made to test Hypothesis 2,

both as a result of our inability to reject the null of Hypothesis 1
and because little data pertinent to its test implications had been un
covered during the 1971 survey.
It would appear that our hypothesis was incorrect and sites oc
cupied before A.D. 1325 did not tend to be segregated along the pied
mont of the Rio Grande and along its rnajox- tributaries, and those sites
occupied after A.D. 13'-? were not primarily restricted to that river's
floodplain and Pleistocene terraces and probably were not correlated
with the development of irrigation in the way supposed. Evidently
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settlement pattern changes in Iran and the Rio Grande were not more
than superficially analogous. This can perhaps be partially explained
by a number of differences between the two areas.

First, the vast dif

ferences in scale between the two regions might be expected to affect
settlement distributions. While the transect length from the Sangre de
Cristo foothills to the Rio Grande flocdplaiu was a mere 27 miles long,
a similar survey from the foothills of the Zagros to the floodplain of
the Euphrates would measure hundreds of miles in length.

Second, the

settlement pattern changes in the Rio Grande were much more abrupt and
evidently correlated with the climatic oscillations which occurred over
much of the Southwest during the 13th century while those in Iran appear
to be the result of evolution in agricultural technology operating due
to some dynamism within the system or in response to far longer term
climatic change. Third, irrigation techniques very likely were not
developed in situ in the Rio Grande as they were in Mesopotamia, but
were probably introduced into the region from an external source or
sources. Chaco Canyon and the Upper San Juan drainage immediately come
to mind in this connection since ceramic evidence suggests ties between
them and the Rio Grande, and hydraulic management was practiced at an
early date in both places (Rohn 19&3; Vivian 1970: 77)•

Southern

Arizona and even Central Mexico cannot be ruled out as possible sources
either.

In any case it seems likely that two different cultural proc

esses such as evolution and diffusion would generate correspondingly
different site distribution as well as other materia], evidence even if
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the effects of both, processes were ultimately the same, that is, even
if "both resulted in the advent of irrigation agriculture.
There seems little point in pursuing reasons for these differ
ences much further since, in addition to this negative information, the
survey research yielded positive results as well in that it suggested
an alternative hypothetical model of site placement within the transect.
What had been expected was that one area of the transect would produce
the early sites and lack the late ones while the other area would pro
duce just the opposite.

V/hat in fact was found was that the sites

clustered in six concentrations within the transect and that two of
these clusters included both the earliest a.nd the latest sites encoun
tered. After these results became apparent, the data from both the
transect and the sustaining area wei-e combined as the "study area."
The physical surroundings in which these clusters were situated were
examined in an effort to determine wbo.t criteria had through time led
people to settle at these particular loci.
It became apparent that the six clusters of sites were situated
in specific locations within the study area defined neither by chance
nor by human preference but by the presence of certain combinations of
exploitable resources.

We termed these loci "natural provinces," and

they will be defined in detail below.
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The Concept of the Natural Province^
The term "natural province" was coined by the author to denote
a special kind of geographical subarea of a given region: one whose
physical properties and exploitable natural resources render it differ
ent in a qualitative way from other such subareas in its capacity to
support or "carry" human populations.

The physical or natural proper

ties which seem most salient in distinguishing the natural provinces of
the Pueblo cultures of the Middle Northern Rio Gi-onde Region include
hydrological conditions, physiographic features or landforms, and natu
ral lifezones.
It is assumed that the distribution of human populations (in
archaeology, the former location of human nettleraents) within a region
is not random.

Rather, as is the case with the distributions of plant

and an:u.ial populations, hiunan populations are distributed with regard
to certain properties of the physical environment or natural resources.
The natural province concept as it is developed here rests upon the
observation that the resources upon which human subsistence depends are
not uniformly distributed within a given region any more than are those
resources upon which plant and animal life are dependent.
In the discussion of natural llfczoo.es in Chapter 4, we asserted
that the differential distribution of factors like light, precipitation
and so forth may be used to predict and explain variations in the nature

1. This term should not be confused with Dice's term "biotic
provinces." In h.is work The Miotic Provinces of I'ori.h America {I'Ji'i)
Dice refers to purely biological regioriu of sancn ,;rtAfci?r si;:.e than we
mean to deal with using our cultural-geographical term, natural
province.
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and location of these recurrent plant and animl associations. Like
wise, we hypothesize that variations in certain other physical factors
may be used to predict and explain the location, size, and permanency
of human settlement of societies at a specific cultural level.

Variations in the endowment of the natural provinces of a re
gion has the net effect of causing the human carrying capacity of each
of these provinces to differ from one another. According to Nietschmann,

human carrying capacity refers to:
. . . the theoretical maximum population total at a subsist
ence level which can be supported with a given technology
without environmental degradation. The concept implies a
measurable equilibrium relationship between population re
sources and environmental quality (1972: 63).
However, as Nietschmann further notes, carrying capacity formu
lae have been difficult to apply to the study of human ecology due to
"conceptual as well as data acquisition problems" (1972: 63). While
Nietschmann is referring to the problems of studying the carrying ca
pacity of the environments of living groups, his remark would seem even
more germane for attempts at assessing carrying capacity of the envi
ronments of peoples known only archaeologically. While 110 claim is
made that the problems inherent in assessing carrying capacity in
archaeology have been solved, it does appear that the "site weight for
mula" offers a simple means of comparing the size and duration of human
settlement between natural provinces and that, using the results of
this calculation, the relative differences in human carrying capacity
between natural provinces may be estimated.
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In other words, we conclude that by calculating the "weights"
of sites in terms of their size and duration of settlement and then
totalling these site weights phase 'by phase for each natural province
in the region, we have a rough means of comparing the human carrying
capacity of each natural province through time.

This method is similar

to the manner in which "biomass" is used in ecology to assess differ
ences in animal and plant populations.
However, it is important to emphasize that human carrying capac
ity is not simply determined by natural conditions but is jointly a
function of the cultural level of the societies occupying the region.
Since human adaptation to the physical world is carried on largely
through the modification and refinement of learned and shared behavior
rather than through organic change, cultural and historical data must
be utilized in any attempt at explaining human occupation of an envi
ronment. As Philip Wagner notes:
The ecological conditions of human life are in considerable
degree artificial in any society .in proportion to the pre
vailing technical level and degree of economic integration
of the society (i960: 22).
An example which may relate V/agner's statement to our discussion
would be that the importance of harbors as a determinant of human car
rying capacity in a coastal natural province would depend upon whether
or not the technical level of the occupant?: was such that they possessed
a maritime capability. Further, the human carrying capacity of these
harbors and the natural province at large would be closely tied to the
extent and nature of the trade carried on through them, that is, to the
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level of the economic integration of the occupants both within and be
yond their natural province.
Of course, since continuous cultural evolution, or at least
cultural change, is a constant element in most human societies, assess
ments of technical level and economic integration as part of the at
tempt at defining natural provinces must be based on a fairly precise
control of the nature and chronology of the cultural sequence in the
region. For example, the Middle Northern Rio Grande has been occupied
by a variety of human cultures since at least the end of the Pleisto
cene. During that time a fairly complicated process of technical evo
lution or change has taken place against a natural background of oscil
lating climatic conditions. Thus, it is highly probable that human
carrying capacity of the various nattiral provinces of the region dif
fers markedly between the Paleo-Indian and Pueblo periods (cf., Judge
1970: UO).
In addition to technical level and degree of economic integra
tion, the specific history of the region must also be considered. For
example, the importance of defensible landforms in determining which of
several prirr.ary natural provinces will have the greatest human carrying
capacity will depend upon whether or not warfare is one contingency
which must be considered in the region.

While the importance of such

landforms is largely a matter of specific history, the way in which
these landforms will or can be used depends largely upon the technical
level at which this warfare is carried on. After all, the defensive
measures required to meet sustained sieges are quite different than
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those needed to counter seasonal raids and such differences will be
translated into settlement and community patterns as well as human car
rying capacity in a given natural province.
To summarize the discussion of the natural province concept:
1. It is assumed that in a given region, the distribution of cer
tain natural resources is a primary factor in the determina
tion of the distribution of human settlement.
2.

It is further assumed that when a region is subdivided into
subareas or "natural provinces" in terms of the variations in
the distribution of these natural resources, the size and dura
tion of the human settlements within these provinces will re
flect this resource variation.

3«

Variation in the distribution of the following classes of nat
ural resources seem most salient in defining the natural pro
vinces in the Middle northern Rio Grande Region:
a. Kature and amount of available water
b. Type of natural lifezone
c. Type of landforms or physiography

4. By expressing the size and duration of the human settlements
within each natural province as a "weight" through use of a
simple formula, the human carrying capacity of each natural
province may be inferred.
However, whi.le natural provinces are determined largely with
reference to their physical or natural properties, the distri
butions of the human settlements within the/a may be predicted

and their human carrying capacity accounted for only when the
socio-cultural attributes of their human occupants such as the

following are taken into consideration:
a. Technical level
b. Economic integration
c. Specific history

The Seven natural Provinces in the Study Area
At the conclusion of the analysis of the 1971 site survey data,
seven subareas or natural provinces were recognized within the study
area. These seven natural provinces were in the following locations:
1. The Rio Grande floodplain and terraces south of the mouth of
White Rock Canyon
2. The Rio Santa Fe Canyon
3«

The Upper Arroyo Hondo Canyon and the western foothills of the
Sangre de Cristo mountains

U. Tetilla Canyon
5. The middle Arroyo Hondo drainage
6. The unnamed canyon on the western edge of La Bajada Mesa
7. The remaining intervening areas of the transect
Once those seven natural provinces were recognized and defined,
the site weight totals of six of them were tallied phase by phase in the
same manner as hn-:' been done on a separate basis for the transect and
the sustaining area. Using these totals we ranked the six provinces
relative to one another and then classified then as possessed of pri
mary, secondary, tertiary, marginal, or submarginal suitability for
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human use on the "basis of the magnitude of the settlement which they
supported through time as indicated by the weighted site survey results.
This classification was as follows:
Primary:
1. The Rio Grande floodplain and terraces
2. The Rio Santa Fe Canyon
Secondary:
3. The Upper Arroyo Hondo Canyon
b. Tetilla Canyon
Tertiary:
5. The middle Arroyo Hondo drainage
Marginal:
6. The unnamed canyon on the wester^ edge of La Bajuda Mesa
Submarginal:
7. The remainder of the transect
In our study area, the single most important factor differen
tiating the natural provinces from one another appeared to be the water
supply within them. Since we had initially stratified our sample in
terms of the available surface water, this importance might conceivably
be an artifact of our sampling design. However, the strength of the
correlation between settlement and water supply renders this unlikely.
In any case, the nature of the water supply in our categories or ranks
of natural provinces can be summarized as follows:

Primary:

Rainfall and intermittent runoff
Perennial springs
Perennial stream flow
More than 100 acres of arable land
Secondary:
Rainfall and intermittent runoff
Perennial springs
50 to 100 acres of arable land
Tertiary:
Rainfall and intermittent runoff
10 to 50 acres of arable land
Marginal and Submarginal:
Rainfall and intermittent runoff
Less than 10 acres of arable land
These criteria only generally characterize the natural province
in the study area. A somewhat more detailed discussion of all six of
them follows. (For location of provinces see Fig. 5)»
The Rio Grande Floodplain and Terraces
This natural province fills the entire western third of the
survey transect. It extends north as far v.a an imaginary .Line drawn
perpendicular to the Rio Grande just below its debouchment from White
Rock Canyon and south to an imaginary line drawn between Santo Domingo
Canyon on the west to the south side of the mouth of the Rio Santa Fe
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Canyon. The western boundary is the second Pleistocene terrace west of
the Rio Grande and its eastern boundary is the edge of La Bajada Mesa.
The physiography of the province may be divided into three separate
zones:
1. The Rio Grande floodplain which ranges from three-quarters to
two miles in width about ^200 feet above sea level and con
tains perennially flowing water.
2. The eastern terraces of the Rio Grande which slope downward
gently from the foot of the cliffs of La Bajada Mesa at an ele
vation of about 5600 feet to the edge of the modern river
floodplain at about ')2QQ feet. The descent is broken slightly
by two highly dissected major river terraces 100 and 200 feet
respectively above the modern floodplain. These flats are more
or less perpendicular to the meandering beds of the Rio Santa
Fe and several other lesser tributaries of the main river.
3. The western terraces of the Rio Gv».nde which slope downward
more abruptly from the edge of the Rio Grande canyon than do
those on the east. These terraces on the west are also narrower
and less dissected by erosion thou their eastern counterparts.
Four biological lifezones characterize this natural province.
The eastern flats are essentially Short Grass Plains with scattered ju
niper trees which increase ih number in areas with slightly higher
moisture. Although the Rio Santa Fe crosses these flats underground,
at one point in its "..id it surfaces to form a permanent seep known as
Cochiti Springs. At these springs elements of the Riparian lifezone
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may be found. The Bio Grande floodplain supports essentially two
zones: a Riparian assemblage along the river channel and a Short Grass
Plains lifezone over the remainder of its area. The western terraces
begin with a Short Grass Plains assemblage nearest the river and then
move, with increasing altitude, through a Juniper-Short Grass Plains
into a thin Pinon-Juniper assemblage.
The agriculture potential of this natural province seems to be
matched only by the Rio Santa Fe Canyon in our transect. Arable 3.and
seems concentratcd in the following locations, listed here in order of
descending importance:
1. The floodplain of the Rio Grande
2. The floodplaino of its tributaries, including the Rio Santa Fe
3. The arroyo canyons which dissect the terraces
b. The flats between the terrace edges
The primacy of the first zone, the Rio Grande floodplain, is
probably based on a number of factors but certainly the perennially
available water of the river itself, the relative ease with which this
water can be diverted for irrigational purposes, the renewal and ferti
lization of the soil on the plain through seasonal flooding by the
river, and the ample amount of tillable land certainly are major con
siderations. Presumably, the tributary arroyo and stream beds were
less attractive than the floodplain of the main river but, based on the
number of sites located along or near them, it seems clear that they
were heavily utilized as well. Although today these streams contain
surface flow only intermittently, this was not necessarily the case in
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the past. Further, the smaller volume of their flow compared to that
of the main river may have made fields planted on their floodplains
somewhat less vulnerable to destruction by washout.
There is no direct evidence on record that either the arroyo
canyons on the terrace edges or the flats between the terraces were
farmed aboriginally. The use of the arroyos is suggested as likely on
the basis of the ethnographic example of the Hopi and other Southwestern
Indian groups (Hack 19^2: 30-31)• Planting on the flats would probably
require either a slightly greater rainfall regime than currently holds
in the area or the use of water diversion techniques of some kind. In
light of the abundantly available arable land in the immediate vicinity
of the Rio Grande and its tributaries, however, it seems likely that if
either the arroyos or the flats were formed, it was done ac a backup to
the main efforts on the perennially watered land.
The cultural history of this natural province, together with
that of the Rio Santa Fe Canyon, has been discussed largely in the pre
ceding section. Suffice it to say that the entire cultural sequence in
the Middle Northern Rio Grande is represented here and that it has the
second highest total number of sites, some 6l, recorded for it and the
second largest phase-by-phase site weight totals after the Rio Santa Fe
Canyon (see Tables 7 °-nd 8).
The Rio Santa Fe Canyon
This natural province is located approximately in the middle of
the survey transect and is largely coterminous; with the course of the
Rio Santa Fe and some of its major tributaries. The western boundary

Table 7•

S'-'s Components by Period and Phase in the Six Natural Provinces in the Study Area or
the Combined Areas of the Sustaining Area and the Survey Transect.

1. Rio Grande Floodplain and Terraces Natural Province
Early Phase
LA 55
IA 113
LA 249
T" A 2co
LA 272
IA 6172
IA o!73
LA 6174

Developmental Period
Middle Ins.se
Late Phase
LA
LA
IA
IA
IA
IA
LA
IA
LA
IA
LA

55
113
2U7
2U9
265
272
323
3-9
331
332
6174

IA
LA
IA
LA
LA
IA
IA
LA
LA
LA
LA

126
2^7
249
327
328
329
331
332
6169
ah 62
9lh0

Early Phase
LA
IA
IA
LA
IA
LA
LA
LA
IA
LA
LA
LA
LA
LA
IA
LA
LA
LA
LA
IA

70
113
125
2hj
2h9

265
2bS
327
328
329
—» —

f\

331
332
333
0170

0I71
6177
6462

Coalition Period
Kiddle Phase
Late Phase
LA
IA
LA
LA
LA
LA
LA
LA
LA
LA
LA
LA
LA
LA
IA
LA
LA
LA
IA
LA
LA
IA
LA

70
126
247
249
255
2ob
327
323
329
330
331
332
333
403
409
6170
6171

LA
IA
LA
LA
LA
LA
LA
LA
LA
IA
IA
IA
LA
LA
IA
LA
LA

70
126
2^9
2o6
309
403
^09
6170
6171
6177
•

r-

0': 60
6',61
6U62
5-63
b4b4

0177
0455

6h^6
6';61
b*;52
H
<_o

O

Table 7« Site Components by Period and Phase in the Six Natural Provinces in the Study Area or
the Combined Areas of the Sustaining Area and the Survey Transect—Continued
1. Rio Grande Floodplain and Terraces Natural Province
Early Phase
LA 70
LA. 126
LA Oh ^
IA 6^55
IA
IA iboO
LA c^ol
IA C*Tw1, •'*
IA 'o^°3
LA c^c-4
IA 5720
LA 915^

Classic Period
Middle Phase
I A 70
LA. 126
IA 2^9
LA 6455
LA 6458
LA Cn60
IA 915^

Historic Period
Late Fhase
IA
IA
LA
LA
IA

70
126
2U9
6Up5
6460

LA
LA
IA
IA
IA
IA
IA
L»
IA
IA
IA
LA
LA
IA

3^
126
6169
6170
6176
6173
6179
6lS0
6lSl
6182
o793
9137
9139
91^1

Table 7. Site Components by Period and Phase in the Six Natural Provinces in the Study Area or
the Combined Areas of the Sustaining Area and the Survey Transect—Continued
2.

Rio Santa Fe Canyon Natural Province

Early Phase
i_A 177
IA 230
IA 10636

Early Phase
IA
IA
LA
LA
i_H
LA
LA
IA

LA
LA
LA

7
16
lh?

U445
5295
3993
10^63
10^56
1C 5J3
10O69
10571

Developasntal Feriod
Mid-lie Phase
Late Phase
LA
IA
LA
LA
IA
IA
LA

150
230
256
10573
1053^
10636
10692

Classic Feriod
Middle Phase
LA 7
LA lb
IA 164
IA LMO
L\ C295
IA 8993
LA 10663
LA 10653
LA IO069
IA IO671
LA 10532

LA 148
LA 159
IA 166
LA 256
IA 8993
IA 10o54
IA 10663
IA 10669
LA. ic 533
IA 106S6
IA IO695

Coalition Period
Kiddle Fhase

Early Phase
IA
LA
IA
LA
IA

IA 7
IA 16
IA 150
IA IM5
IA 6993

3

T1

16
150
bkbj

Late Phase
IA 7
IA 16
LA 149
IA 150
IA 4^5
LA 3993

IA 8993

Historic Period
Late Phase
IA
LA
IA
IA

7
165
4445
5295

IA
IA
IA
IA
LA
LA
LA
LA
LA
LA
IA
LA

16
44
115
163
l6'4
lop
230
1098
1991
442+5
10651
IO663

LA 1056o
IA 10673
IA io63o
LA 10631
LA 1063^
LA 10635
IA 10637
-1
n
LA l^-coo
LA 10692
LA 10693
LA lGoy'4

Table 7• Site Components by Period and Phase in the Six Natural Provinces in the Study Area or
the Combined Areas of the Sustaining Area and the Survey Transect—Continued
3. Upper Arroyo Hondo Natural Province
Early Fia.se
None known

Developmental Period
late Phase
i-iiuaie rnase
None known

IA 10609

Early Phase
IA 76
IA 10701

Classic Period
jjariy Pease
IA 12
IA 105l2
IA 10700

Coalition Period
Middle Phase
Late Phase
IA 76
IA 12
IA 10701

IA 12
IA 76

Historic Period
late Phase

ivt . .1 I i 1 •.-? ^

IA 1GO12

None known

IA
IA
IA
IA
LA

10609
10611
10u'-9
10699
10701

U. Tetilla Canyon Natural Province
Pilots©
None Known

Developmental Period
MiLc.d~-3 ''h°-SG
Late Phase
None known

IA 10621

Classic Period
irly Phase

KiC.G.i.2

LA 10617
IA 10621
LA 10624

IA
LI
IA
LA

3•

5
10 7
10621
10o2p

Early Flisiss
IA 10621

Coalition Period
Middle Phase
Late Phase
None knovn

None known

Historic Period
Late Phase
None known

LA 10a2U
IA 10626
IA 10o£8

H

UJ

OJ

Table 7• Site Conponents by Period and Phase in the Six Natural Provinces in the Study Area or
the Combined Areas of the Sustaining Area and the Survey Transect—Continued
5• Kiddle Arroyo Hondo Natural Frovince

,rly Phase
•;one Known

Early Phase
None known
6.

Developmental Period
Middle Jrhase
Late Phase
IA 191
IA IColU

•ione .tcnovn

Classic Period
Middle Phase

Early Phase
None iincvn

Coalition Period
Middle Phase
None known

Late Phase
None known

Historic Period
Late Phase

None known

None known

None known

The Canyon at the Edge of La Bajada Mesa Natural Province
Eevelo-orr.ental Period
irly Phase
None known

£-arly rnase
IA 10555

—_'c;

None known
Classic Period
Kiddle rV-0.se
LA 10655

Late rcase

None known

Early irnase
None known

Coalition Period
Middle Phase
None known
Historic Period

Late Fhase
None known

IA IO659

Lite Phase
None known

Table Q. Cultural Sequence and Site Weight Totals in the Six Natural
Provinces in the Study Area.

Period and Phase

Number of Sites Occupied During Phase in
iJach Natural Province
1
2
3
^
5
t>
Total

Developmental Period
Early Phase
Middle Phase
Late Phase

8
11
11

3
7
11

0
l
0

0
0
1

0
0
2

0
0
0

11
19
25

20
23
17

6
5
6

2
3
2

1
0
0

0
0
0

0
0
0

29
31
25

12
7
5

11
11
b

3
1
0

3
b
0

0
0
0

1
1
0

30
2U
9

lb

23

5

3

0

1

b6

Coalition Period
Early Phase
Middle Phase
Late Phase
Classic Period
Early Phase
Middle Phase
Late Phase
Historic Period

*The slight deviation of this figure fron the total presented
in Table 6 results from separate calculation of the natural
province site weight totals and the roundirrj off of these
totals to the second decimal place. It does not indicate a
lack of correspondence between the two figures.

Corrected Site Weight Total by Phase in Each
Natural Province
1
2
3
^
5

6

Total

2.82
10.37
30.61

.25
1.50
18.46

0
•19
0

0
0
.44

0
0
2.00

0
0
0

3.07
12.06*
51.51*

100.0*1
106.04
141.95

173-92
103.42
207.84

7.13
257.96
513.91

.83
0
0

0
0
0

0
0
0

281.97*
467.42
863.70

47.38
28.63
22.55

72.50
103.1+2
20.04

168.05
.38
0

1.4,?
42.81
0

0
0
0

.33
.25
0

5.15

13.90

.5^

1.08

0

•33

289.68
126.70
42.59
21.00*
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of this province is the mouth of the Rio Santa Fe Canyon at the point

where it debouches onto the eastern terraces of the Rio Grande. The
northern boundary is the top edge of the Rio Santa Fe Canyon along the
edge of La Bajada Mesa.

The southern boundary of the province is de

fined by the southern edge of the canyon and the course of the Alamo
Creek, a major tributary of the Rio Santa Fe. The eastern provincial
boundary is formed by an irregular line traced north from Cerro de la
Cruz along the Cienega Creek to its junction with the Arroyo Hondo.
Both of these streams are tributaries of the Rio Santa Fe.
Physiographically, the Rio Santa Fe Canyon natural province
consists of four main zones:
1. The banks and floodplains of the Rio Santa Fe and its tribu
taries
2. The terraces flanking the Rio Santa Fe and its tributaries
3. The vails and side canyons of the Rio Santa Fe Canyon
U. The hilly plateau area on which Cerro Scguro is located, above
the junction of the Rio Santa Fc and its major tributaries
Basically two biological lifezones are found in this natural
province. The floodplains and banks of the Rio Santa Fe and those of
its tributaries which contain water perennially support a Riparian
lifezone. The tcrraces of the perennially flowing streams and the
banks, floodplains, and terraces ox the intermittently flowing ones
support a Short Grass Plains lifezone. Junipers occur in this Shor'
Grass Plains setting in densities which vary depending on available
moisture. The vails and side canyons also cuppo.rt a Short Grass Plains

lifezone with scattered junipers which tend to have a greater density
on somewhat more inoist north-facing slopes.

The hilly plateau area

above the river junctions supports the heaviest growth of junipers in
the natural province and its lifezone perhaps deserves the hyphenated
designation "Juniper-Short Grass Plains."
Arable land seems concentrated in the fol3.owing locations,
listed here in order of descending importance:
1. The floodplains of the Rio Santa Fe and its tributaries
2. The terraces of the Rio Santa Fe and its perennially fJ.owing
tributaries
3. The larger side canyons of the Rio Santa Fe Canyon
4. The flats on the plateau south of Cerro Scguro
5. The arroyos draining the plateau north of Cerro Seguro
As in the case of the Bio Grande natural province, the flood-

plains in this province seem to offer the greatest agricultural poten
tial and for essentially the same reasons.

The only real disadvantage

of floodplain fanning would, of course, be the danger of crop washout
due to heavy flooding.

As a means of insuring a crop .in the event of

such flooding, it is likely that the terraces surrounding the flood-

plains together with the side canyon arroyos were also famed. While
the flats on the plateau above the canyon could not support crops at

present, they are sufficiently rich in nutrients that, given greater
rainfall, they could be dry farmed (Kelloy, personal eo.vimmieation).
Whether or not such faming was ever practiced there is difficult to

say. A major site, LA 3> ~s located on these flats but, given the
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abundance of water in the canyon below, it is very likely that the
fields associated with this site were there. Finally, the arroyos
north of Cerro Seguro might lend themselves to exploitation in the man
ner described for the Hopi by Hack (19^2), but the soil ic extremely
thin and rocky rendering such use rather unlikely.
Seventy sites are recorded for the

IUO

Santa Fe which is more

than in any other natural province in the transect.

However, a survey

of the Rio Grande natural province as intense as the one done by the
author in 1971 in the Rio Santa Fe Canyon v/ould probably reveal an even
greater number of sites in the former area. This suspicion is based on
the potential of the abundant, nearly unlimited, floodplain acreage in
the Rio Grande floodplain for the support of a larger population over
time than the limited floodplain and terrace acreage in the narrow can
yon of the Rio Santa Fe. In any case, the entire Middle Northern Rio
Grande cultural sequence is represented in the Rio Santa Fe Canyon nat
ural province and, on the basis of the site weight totals, population
densities here were consistently as great or greater than any other
province in the transect.
The Upper Arroyo Hondo Canyon and the Western Foothills of the
Sangre de Cristo Mountains
This natural, jjrovince makes up the bulk of the Pueblo Arroyo
Hondo sustaining area and is located on the far eastern edge of the
transect. The natural province is centered on the upper canyon of the
Arroyo Hondo in that section of its length which passes through the
first three roughly parallel rows of foothills of the Sangre de Cristo
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mountain chain. The west-running Arroyo Hondo Canyon cuts through these
rows of hills at an essentially perpendicular un^le.
The western boundary of this natural province is an imaginary
line drawn perpendicularly to the Arroyo Hondo Canyon and running par
allel to and about one-half mile vest of the westernmost row of foot
hills of the Sangre de Cristos. The northern and southern boundaries
of this natural province are located within the foothills between onehalf to three-quarters of a mile on either side of the arroyo canyon.
The physiography of this province may be divided into three
separate zones:
1. The floodplain and terraces of the Arroyo Hondo
2. The gently rolling piedmont located at the edge of the Arroyo

Hondo Canyon and the foot of the westernmost row of foothills
of the Sangre de Cristo Mountains.

3-

The foothills of the Sangre de Cristo Mountains
Four biological lifezones characterize this natural province.

The canyon bottom, at various points along its length where springs or
seeps make water perennially available, supports a Riparian lifezone.
Elsewhere in the canyon water is only intermittently available in the
form of runoff and rainfall. Here the lifezone is generally a PinonJuniper, that is, pinon and juniper trees on the banks and terraces of
the arroyo and various herbaceous species associated with the PinonJuniper assemblage in and around the arroyo

hannel.

The piedmont at its easternmost, edge in the vicinity of Pueblo
Arroyo Hondo is characterized by a Pinon-Junijier lifezonc which grao.es

li+o
into a Juniper-Short Grass Plains as one movea gradually to a lower
altitude west of the mountains. The first two parallel rows of foot
hills of the Sangre de Cristo Mountains are covered with dense stands
of pinion and juniper trees. The area between the second and third rows
of hills as one moves eastward to higher elevations exhibit a PinonJuniper-Ponderosa Pine ccotone lifezone. One reaches a true Ponderosa
lifezone only on the extreme margins of the Arroyo Hondo Uatural Prov
ince along the crest of the third row of foothills.
Arable land in the province seems to be concentrated in four
areas:
1. The bottoms and sides of the Ax'royo Hondo Canyon and its vari
ous side canyons
2. The Canada Ancha Wash, a narrow intermittent stream on the
southern end of the natural province
3-

The piedmont
The runoff channels and shallow valleys between the Sangre de
Cristo foothills
The spring-fed floodplain areas of the main Arroyo Hondo Canyon

would seem to offer the greatest agricultural potential with the canyon
sides and the bottoms and sides of its tributary cannons running a close
second. The danger of flooding here probably necessitated the planting
of additional fields outside of the canyon in case those located within
it were washed out.

The damage that such flooding c: n inflict was amply

illustrated during the summer of 1971 when the runoff from an extremely
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heavy rainfall was sufficient to wash away a concrete and brick pumphouse built in the canyon below Pueblo Arroyo Hondo in 1926.
Fanning in the broad, shallow-channeled Canada Aneha Wash would
probably have been of the floodwater diversion variety described by
Hack (19'42: 30)> Forde (I93l).> and others as practiced on the bottoms
and low flood terraces of large arroyos. Crop washouts would, of
course, have been a problem here also and would have been coupled with
uncertainty about moisture due to the intermittent nature of the stream
flow. A modern garden plot located on the floodplain of this wash dur
ing the summer of 1971 had to be irrigated regularly with well water.
Cultivation on the piedmont was practiced in the vicinity of
Pueblo Arroyo Hondo up until some years before World War II. The dis
appearance of this cultivation is attrilx .ted by various local people to
a decline in rainfall over the last generation or so. Since modern
farming equipment was presumably used on the piedmont, the fact of this
former cultivation cannot be taken as prima facie evidence that the area
was farmed during the prehistoric period.

However, it docs indicate

that, given enough rainfall, the piedmont can be farmed. Whether its
vulnerability to drought and its hard soil would have deterred pre
historic inhabitants cannot be determined. Finally, the runoff chan
nels and shallow valleys between the foothills no doubt could have been
utilized for small fields in the manner described by Hack for the llopi
(1S&2: 26-29).
Twelve sites are known from this province. Occupation appar
ently began here no curlier than the late

of i-.he Developmental

1U2
Period. However, during a short period from sometime before A.D. 1300
until about A.D. lAOO, the province supported one of the largest sites
in the area, Pueblo Arroyo Hondo.
Tetilla Canyon
This natural province is located in and around Tetilla Canyon
which carries runoff from the area on the western edge of Da Bajada
Mesa immediately north of Tetilla Peak and soutn of Cerro Colorado.
Tetilla Arroyo, which drains the canyon, is a tributary of La Canada
de Cochiti Arroyo which runs north of the ilio Santa Fe and ultimately
joins the Rio Grande.
The physiography within this province may be divided into two
separate zones:
1. The mesa tops above the canyon
2. The narrow canyon bottom and sides
Three lifezones are characteristic of this province. The mesa
tops on La Bajada Mesa proper supports a Short Grass Plains plant com
munity while the canyon edges and sides carry a PJ.non-Junj.per assem
blage. The bottom of Tetilla Canyon is dotted with springs around
which various elements of the Riparian lifozone are concontrated. At
the far western end of the Canyon near its mouth, these springs dis
appear and the canyon bottom comes to support a Short Grass Plains lii'ezone with scattered juniper tx-ees.
Arable land in this natural province is found in three areas:
1. The canyon bottom in the vicinity of the various springs found
there.
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2. The Tetilla Arroyo floodplain, terraces, and tributary arroyo
canyons
3-

The mesa flats above the canyon

Soils in the arroyo would readily be resupplied with nutrients
from periodic flooding and would thus be sufficiently rich to support
crops. Fields in the vicinity of the springs, however, would have the
additional advantage of a high water table and would probably not have
to be irrigated. As has been noted above, however, the canyon bottom
area would "be subject to periodic flooding and potential crop loss.
Crops planted on the mesas above the canyon in the vicinity of
site JA 5 would probably nave depended both on rainfall and the diver
sion of runoff in the channel of the arroyo which cuts across the mesa
and empties into Tetilla Canyon.

None of the three potential agricul

tural areas in the natural province .are large, a factor which would
limit the size of the population which could be supported here.
Further, unlike the agricultural lands in the Rio Grande and Rio Santa
Fe Canyon natural provinces, the land in Tetilla Canyon natural prov
ince is dependent on the rainfall in the immediate vicinity both di
rectly as rainfall and runoff and indirectly in the recharge of the
canyon springs.
Eleven sites are known from this natural, province, only one of
which dates to the Late Phase of the Developmental or the Early Phase
of the Coalition Periods. Occupation here is not continuous after that
time but either terminates or becomes sporadic until the iiarly Fhaut: of
the Classic Period. During the Kiddle Phase of Liu C.1 uciric Period the
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province apparently becomes heavily populated with the settlement of
LA. 5 and several other sites. At the end of that phase, however, the
province once again became virtually empty until its Historic Period
reoccupation.
Middle Arroyo Hondo Drainage
This province is located on the western end of the supposed
Pueblo Arroyo Hondo sustaining area along the middle course of the
Arroyo Hondo between the Atcliinson, Topeka and Santa Fe railroad tracks
on the east and the Albuquerque-Santa Fe Highway (U.S. 85) on the west.
The province consists of a roughly circular (or perhaps oval) area no
more than a mile and one-half in diameter centered on the "perched
water table" at this point in the arroyo bed.
The physiography of this province may be divided into two zones:
1. The Arroyo Hondo floo&plain
2. The low bluffs and sides of the arroyo canyon
The lifezones in this area consist of a Short Grass Plains
assemblage in the arroyo floodplain and on the flats above it and clus
ters of juniper trees mixed with Short Grass Plains species in the side
arroyos which dissect the low bluffs along the canyon edge. There is
evidence that this present grassland domination of the natural province
is a fairly recent phenomenon, however. U.S. Geological Survey work
in the area revealed the existence of a "perched water table" (Spiegel
and Baldwin 19o3: Plate 7) in the arroyo channel at this point which
in earlier tines might nave allowed the establishment of a more mesie
plant community.

Potentially arable land within this natural province is found
in three areas:
1. The Arroyo Hondo floodplain in the vicinity of the perched
water table
2. The side arroyo dissecting the low bluffs
3. The flats above the arroyo on the bluff tops
A perched water table is one which is rendered closer to the
surface of the ground than is normally expected in the area. This
"perching" is due to special, subsurface geological conditions. Pre
sumably this Geological anomaly made farming possible on the floodplain
along this portion of the Arroyo Hondo's course.

Although crop loss

through flooding would be a danger here, it would probably have been
far less important here than in the upper Arroyo Hondo canyon. Under
present conditions, this far downstream the arroyo floods on a large
and. damaging scale only about once every generation. According to the
present owner, a small vegetable garden was planted on the floodplain
during the 1920's but was irrigated with water d.erived from a well on
the floodplain which had been 3unk to about 90 feet.
Presumably the mouths of the small side arroyoc which dissect
the bluffs along the sides of the arroyo canyon might have been culti
vated in the manner practiced by certain Southwestern Indian groups at
present (cf., Forde 1931; Hack 19^2). These arroyos are very short,
however, and might have rendered such use difficult.

The flat land

above the arroyo on the bluffs mi^ht also have been cultivated but
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such fields would have had to depend on rainfall or pot irrigation
since no large runoff channels for diversion cross the flats.
Three sites are reported from this natural province; the two
which can be dated fall in the Late Phase of the Developmental Period
and seem to cluster on the edge of the perched water table.

Thus, it

would appear that this natural province was habitable for only a rather
restricted period which perhaps may be explained as due to fluctuations
in the special hydrological conditions at this spot.

The Canyon at the Edge of La Bajada Mesa
This natural province is located on the western edge of La
Bajada Mesa between Tetilla Canyon on the north and the Rio Santa Fe
Canyon on the south. Physiographically the province consists of two
zones:
1. The sides of La Bajada Mesa in the vicinity of the canyon and
the sides of the canyon itself.
2. The flat plain on the top of La Bajada Mesa in the vicinity of
the canyon
The lifezones in these two zones are essentially similar.

The

mesa top supports a Short Grass Plains assemblage while the sides of the
mesa and the canyon support about the same community with the addition
of scattered juniper trees which have been able to gain a foothold
among the large basaltic rocks.
Agricultural potential here seems limited or nonexistent. Al
though the soil is probably sufficiently rich in nutrients to support
crops, the rainfall rate is low and there is no perennially available
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surface water. Floodwater farming might have been practiced on the
mesa top in the one arroyo with a fairly broad channel which drains in
to the canyon. Any such farming would no doubt have to have been prac
ticed under conditions of greater precipitation than prevails there at
present.
The cultural manifestations in this province are eight in num
ber and are clearly marginal to the major settlements clustered in the
other natural provinces. They include petroglyph sites, an apparent
shrine, some problematic structures, and a single rock shelter site.
Prehistoric settlement does not seem to have begun here before the
Early Phase of the Classic Period and apparently terminates by the
Middle Phase of that same period. Historic Period reoccupation is most
likely connected with cattle herding. An abandoned concrete stock tank
and a modern earth dam were built here in connection with the cattle
industry and serve as indications that the water runoff in the vicinity
is quite significant.
The Remaining Area of the Transect
This natural province consists of the space intervening between
the six other natural provinces within the area of the transect between
the sustaining area on the east and the Rio Grande on the west. The
physiography of the province may be divided into three separate zones:
1. The rolling, westward-sloping piedmont which begins at the edge
of the Sangre de Cristo foothills and descends to the east side
of the junction of the Arroyo Hondo and the Cienega Creek.
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2. The plains on top of La Bajada Mesa, excepting those portions
included in other natural provinces.
3. The rugged hills on top of La Bajada Mesa
One major lifezone, the Short Grass Plains, and one ecotone
community, the Short Grass Plains—Piiion-Juniper border, characterize
this natural province. The piedmont physiographic subdivision supports
the ecotone community. The Pinon-Juniper lifezone gradually begins to
thin as it descends from the Sangre de Cristo foothills to the plains
until eventually, about midway between the foothills and the Rio Santa
Fe, the zone gives way to true Short Grass Plains with some scattered
junipers. The top of La Bajada Mesa is almost totally dominated by the
Short Grass Plains assemblage, although juniper trees in varying densi
ties are found on the slopes and near arroyos on the rugged hills.
The agricultural potential of this zone is extremely low and
seems poorer the farther one moves away from the edge of the Sangre de
Cristo foothills. It is not inconceivable that some of the arroyo
channels that crosscut the piedmont might have been farmed under better
conditions of rainfall, but no evidence of such exploitation or settle
ment was found here during the 1971 survey and little definite evidence
had been reported earlier.

In general, the surface areas in this nat

ural province lack dependable sources of water at least under present
conditions.
The scattered evidence of human utilization of this zone con
sists of a few small lithic scatters and occasional petroglyphs.

Occu

pation seems to have picked up somewhat during the last 100 years in
conjunction with the cattle industry.

CHAPTER 7
THE ALTERNATIVE MODEL OF SETTLEMENT
AND POPULATION CHAISE

Once the natural provinces were defined in the manner described
above and then ranked in terras of their human carrying capacity as in
ferred from their respective site weight totals, an attempt was made at
reconstructing their settlement history. This attempt formed the basis
of the alternative model of settlement change in the study area which
replaced our original, discredited model. The reconstruction is as
follows (see Table 9).
The earliest agricultural settlements in the study area occurred
during the Early Phase of the Developmental Period and were all concen
trated in the natural provinces which we had classified as possessing
primary expoitative potential.

These two provinces were the Rio Grande

Floodplain and Terraces and the Rio Santa Fe Canyon. By the Middle
Phase of the Developmental Period, population had begun to spread into
an area of secondary potential, the Upper Arroyo Hondo Canyon Natural
Province. The Late Phase of the Developmental Period saw the coloniza
tion of the other secondary natural province in the survey area,
Tetilla Canyon. Settlement of the tertiary Kiddle Arroyo Hondo Drain
age Natural Province also occurred at come point in the Late Phase of
this period.

Finally, while the marginal natux*al province, the inter

mittently watered canyon on the western edge of La Bajada Mesa Natural
1U9

Table 9« Cultural Sequence and Site Weight Totals in the Study Area.

Number of Sites
Occupied in Phase

Gross Site
Weight Total

Divisor*

Corrected Site
Weight Total

11
19
25

36.83
96.43
204.02

12
8
4

3-07
12.05
51.01

29
31
25

563.92
934.83
863.70

2
2
1

281.96
467-42
863.70

Early Phase
Middle Phase
Late Fiisse

30
24
9

869.04
506.78
170.37

3
4
4

289.68
126.70
42.59

Eistoric Period

46

252.ll

12

21.01

Period and Phase

Developmental period
Early Fhase
Middle Fhase
Late Fns.se
Coalition Period
Early Phase
Middle Phase
Late Fhase
Classic Feriod

-^The ''divisor'' is the number that results when the length of the phase in
years is divided by the ccanion denominator of the length of each phase.
This figure is then divided into the gross site weight total for the
ph2.se to obtain the corrected site weight total.
H
VJ1
O
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Province, was not definitely exploited before the Early Phase of the
Classic Period, petroglyphs and other undatable surface manifestations
suggest that the area may have received sporadic utilization before
that time. The portion of the study area classified as submarginal in
terms of agricultural exploitation consisted chiefly of the land be
tween the mountains and the major drainages which supported a Short
Grass Plains lifezone. While the absence of sufficient water made this
area unsuitable for permanent agricultural settlement at any time in
our sequence, the area no doubt served as important hunting territory
throughout the prehistoric period.
Presumably, this expansion of settlement in our study area is a
reflection of population growth and the corresponding need to bring
more land under cultivation. This expansion of agricultural peoples,
of course, did not go unchecked in the Southwest until the arrival of
the Spanish. Beginning as early as A.D. 1000 in some portions of New
Mexico (e.g., in the Navajo Reservoir District, Dittert, Hester, and
Eddy 1961: 220), it appears that subtle changes in rainfall and climatic
patterns began to take place which apparently were damaging to the pre
cariously balanced pueblo agricultural systems. By the mid-13th centu
ry, the expansion of pueblo agriculturalists had essentially terminated
and population contraction had begun.
The data from the study area indicate that as population de
clined in the face of these presumed climatic oscillations, settlement
terminated in the natural provinces in an order which was, with some
variations, the reverse of the order of expansion. The earliest
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termination of settlement in the study area occurred in the Late Phase
of the Developmental Period in the Middle Arroyo Hondo drainage, a nat
ural province classified as of tertiary exploitative potential. Aban
donment occurred next in the Tetilla Canyon Natural Province during the
Middle Phase of the Coalition Period.

While this natural province is

of secondary potential and thus is an exception to the predicted pat
tern, the area was resettled for a brief time at a later date. This
exception will be discussed below.
By the end of the Early Phase of the Classic Period, the other
major secondary natural province, the Upper Arroyo Hondo, was also vir
tually emptied of population. While the occupation in the two primary
natural provinces in the study area never terminated, it steadily de
creased from the Early Phase of the Classic into the Historic Period,
with the exception of a small increase during the Middle Phase of the
Classic Period.

Within our study area, only the modern Indian pueblo

of Cochiti survives as a reminder of the former substantial autochtho
nous population.
Thus, with only some exceptions, the data from our study area
indicate that pueblo agriculturalists colonized the primary natural
provinces first, the secondary ones next, the tertiary ones after that,
and the marginal ones last. Conversely, they abandoned the provinces
in the reverse order: tertiary ones first, secondary ones next, and
finally, primary ones on a partial basis. This sequence of events is
not an unexpected one.

Birdsell (1957)> Zubrow (197I: 130)> ^d others

predict similarly that population growth, upon approaching local carrying
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capacity, will tend, to generate pressure towards out-migration. That
settlement abandonment should follow the reverse order seems consistent
with their work.
However, two provinces within our study area vary from this
pattern. The Tetilla Canyon Natural Province, abandoned during the
Early Phase of the Coalition Period, was reoccupied for some 70 or more
years during the Middle Phase of the Classic Period during which time
it supported a large population at a single pueblo site, las Aguajes
(LA. 5). While this reoccupation cannot be satisfactorily explained
under the terms of the present model, perhaps an understanding of the
brief return to Tetilla Canyon can be found in Clarke's notion that an
adaptive system faced with changes in its environment which upset its
equilibrium will begin "scanning" or searching among the alternatives
available for a solution or strategy which will bring it back into its
former equilibrium state. Such scanning may mean that the system will
find itself in a number of non-equilibrium states before the appropri
ate course can be found (Clarke 1968: 52-53, 93)*
Perhaps the people who settled Las Aguajes site emigrated to
Tetilla Canyon in the face of environmental stresj seeking a restoration
of their former "equilibrium state" with their environment (or perhaps,
as Dr. Arthur Jelinek suggests, they just wanted to keep eating).

In

either case, while they apparently found a temporary solution to their
agricultural difficulties, after a time the resources of this natural
province of only secondary potential probably proved insufficient to
their needs and had to be abandoned as well.

l$b

The second exception to our pattern is the time of occupation
of the marginal natural province in the unnamed canyon at the western
edge of La Bajada Mesa.

This area has an occupation and abandonment

which falls some time between the Early or Middle phases of the Classic
Period, a date which is later than we would predict for a marginal
province.

While the late utilization of this province could conceiva

bly be "scanning" as in the case of Tetilla Canyon, it is perhaps more
likely that the area was never exploited agriculturally but remained a
kind of peripheral manifestation of some other, as yet poorly under
stood, activity.
Hypothetical Statements
Once this general pattern had been recognized, an attempt was
made to formalize it into a set of hypothetical statements about the
population history of the study area.

Such a set of hypotheses was

sought both to replace the original model which had been found untenable
and to provide a more general model for settlement pattern change which
could be tested outside of the study area.

This second set of hypothe

ses vas as follows:
Hypothesis 1
There is a correlation in any given natural province in the
Middle Northern Rio Grande Region between the presence of sites dating
to the earliest phase of agricultural settlement in the region and a
provincial cultural sequence extending unbroken from the time of initial
settlement until after A.D. 15^2.

Conversely, there is a correlation
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in any given natural province between the absence of sites dating to
the earliest phase of agricultural settlement in the region and a prov
incial cultural sequence which terminates prior to A.D. 15^2.
Hypothesis 2
There is a correlation in any given natural province in the
Middle Northern Rio Grande Region between the location of the major
habitation sites and the location of present supplies of perennially
available water.
Hypothesis 3
There is a correlation in any given natural province in the
Middle Northern Rio Grande Region between the nature of the available
water supply and the order of settlement by agricultural peoples in the
various natural provinces during times of population expansion.

Spe

cifically, agricultural settlement occurs earliest in those natural
provinces watered by perennial stream flow, next in those watered by
perennial springs, and last in those with only intermittently available
water.
Hypothesis U
There is a correlation in the Middle Northern Rio Grande Region
between the nature of the available water supply and the order of aban
donment of the various natural provinces during times of population
contraction.

Specifically, that settlement is abandoned earliest in

those natural provinces with only intermittently available water, next

in those watered by perennial springs and. last, if at all, in those
watered by perennial stream flow.
Hypothesis 5
Through the period of single increase and decrease in popula
tion in the Northern Middle Rio Grande Region between A.D. 600 and
A.D^ 15^2, areas of tertiary and marginal water resources were occupied
in direct proportion to the total size of the population at any time.

CHAPTER 8

CONCLUSIONS
An Interpretation of Pueblo Arroyo Hondo Prehistory
This study began as an attempt at testing one model of settle
ment distribution change and ended with the rejection of that model and
the generation of an alternative one.

Although the second model seems

to hold for our survey area, no pretense is made that it has been dem
onstrated or verified.

Testing in adjacent areas is necessary before

we can elevate this model to a second level theory with relevance for
the Northern Rio Grande at large.

However, both the model and the nat

ural province concept upon which it is based are useful in the inter
pretation of the patterns of settlement and population change at Pueblo
Arroyo Hondo.
Pueblo Arroyo Hondo is located in a subarea, the Upper Arroyo
Hondo Natural Province, which has been defined as of secondary exploi
tative potential, or rather, of a second order of human carrying capac
ity.

Although this natural province lacks the broad, arable flood-

plains and large volumes of perennially available flowing water common
to the primary natural provinces of the Rio Santa Fe Canyon and Rio
Grande Floodplain and Terraces, its perennial springs and rich, if
somewhat limited, canyon bottom soil make it superior to the still less
well-endowed tertiary and marginal natural province in the region.
157
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Prior to about A.D. 1250, the Upper Arroyo Hondo Natural Prov
ince supported a small population at a few scattered sites.

Sometime

after A.D. 1250 the population in the province grew to enormous propor
tions first at two, and finally, at one large pueblo.

Traditionally,

the rapid growth in size at certain Middle and Late Phase Coalition
Period sites has been explained as the result of emigration from out
side of the region (Wendorf and Reed 1955: l6l; McNutt 1969). While
this explanation is plausible, our alternative model would lead us to
expect that areas of secondary exploitative potential like the Upper
Arroyo Hondo Natural Province would have received the populations being
forced by environmental stress to abandon tertiary and marginal natural
provinces within the Northern Rio Grande region itself.

However, it

remains to be demonstrated that possible relocated local population was
large enough to account for the growth at Coalition Period sites which
has been observed in the region and both explanations might have to be
called into play to explain the sharp rate of growth.
In any event, by the end of the lUth century, this secondary
natural province was abandoned as well.

To interpret this phenomenon

in terms of the alternative model, it is necessary to expand our defi
nition of the Upper Arroyo Hondo Natural Province to include the terri
tory outside of the study area north as far as modern Santa Fe and
south as far as the Lamy cutoff of State Highway 8'+ -85 -285 along the
foothills of the Sangre de Cristo Mountains.

The distribution of sites

within this expanded natural province form an interesting pattern.
Major sites dating to the first half of the lUth century, such as I'indi
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Pueblo (IA l), Pueblo El Alamo and presumed settlements under modern
Santa Fe, seem to have been spaced at roughly five-mile intervals in
the vicinity of perennially available water at the point where the
foothills and the piedmont join. It seems unlikely that this spacing is
accidental. Rather, it would appear that these large contemporary l^th
century sites had struck a balance between population and resources and,
given the technical level at which they were operating, had reached the
human carrying capacity of the natural province.
Let us for the moment consider these l4th century pueblos not
as individual sites but as components in a system exploiting the re
sources of the natural province in which they were located.

Let us

further assume that this exploitative system had reached a kind of op
timum equilibrium point where its food production was just equal to the
requirements of its populations but where any additional production
would cause environmental degradation. Under such circumstances, we
would expect this system, and the individual pueblo components that
comprised it, to be extremely vulnerable to any external changes which
would affect the ability to produce food. Simply said, societies where
production equals subsistence needs are in dire straits when production
abruptly declines.

If our initial assumption was correct, we may con

clude that Pueblo Arroyo Hondo's precipitous decline and abandonment
together with the somewhat earlier decline in the surrounding sites in
the province was the result of just such a change in productivity in
duced, perhaps, by climatic change or oscillation.

i6o
While it is impossible to trace the former inhabitants of Pueblo
Arroyo Hondo after the abandonment of the site, it seeias likely that
they remained in the general area. In fact, we observe a slight in
crease in the site weight totals in the transect during the Middle
Phase of the Classic Period which postdates the abandonment of Pueblo
Arroyo Hondo. In terras of our model, we would predict that the people
leaving secondary natural provinces would fall back on the primary ones.
However, an examination of the site weight totals for the Middle Phase
of the Classic Period on a province by province basis (see Table 5)
does not completely support such a prediction. Only one of the primary
natural provinces, the Rio Santa Fe Canyon, exhibits a site weight in
crease during this phase. The other primary natural province in the
study area, the Rio Grande Floodplain and Terraces, shows continued de
cline at this time. Instead, growth is seen in a secondary natural
province, Tetilla Canyon, which had been largely abandoned at a much
earlier date.
In the discussion of the alternative model this slightly anoma
lous growth was referred to as possible "scanning" behavior on the part
of the cultural system. It is also possible that the Rio Grande Ka vral
Province was closed to refugees by the occupants who were feeling the
effects of the apparent agricultural difficulties as well. In any
case, the net increases in the Rio Stmta Fe Canyon and Tetilla Canyon
natural provinces during the Middle Phase of the Classic Period are
equal to about two-sevenths of the site weight total for the Upper
Arroyo Hondo Natural Province during the last phase of occupation at
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the main site there.

The increases in these two natural provinces is

suggestive and perhaps offers a clue to the ultimate fate of the Pueblo
Arroyo Hondo people.
Aside from this oscillation in site weight totals during the
middle of the Classic Period, the population curve in the Upper Arroyo
Hondo Natural Province exhibits a trend of growth and decline which is
generally similar to that of the transect (which is based on site weight
data which does not include that of the Upper Arroyo Hondo Natural
Province).

Population growth in both the Upper Arroyo Hondo and the

transect peak during the late Phase of the Coalition Period, but the
dramatic increase begins earlier in the transect (during the Early
Phase of the Coalition), suffers a slight decline at the point in time
when Pueblo Arroyo Hondo begins its ascendance (the Middle Phase of the
same period) and then drops off in a markedly less abrupt fashion
throughout most of the Classic Period.
An Interpretation of Northern Rio Grande Prehistory
Using our natural province model of settlement pattern on a
larger scale, we may also gain insight into the process of cultural
change in the Northern Rio Grande region at large.

Agricultural colo

nization of the area is generally credited with beginning after A.D. 600.
We would predict that this early exploitation and settlement would have
taken place in the primary natural provinces in the region.

Growth of

population during the Early Phase of the Developmental Period between
A.D. 600 and 900 was probably slow over much of the region as the new
agricultural technology was adjusted to the Northern Rio Gi'ande

162
environment.

When this adjustment had been made, however, the popula

tion no doubt began to make substantial increases.
Within our study area., settlement had begun to spread into the
secondary, and to some extent the tertiary natural provinces by the
Middle Phase of the Developmental Period between A.D. 900 and 1100.
Further, the site weight totals in the study area appear to have nearly
doubled every century.

During the Late Phase of the same period, the

growth rate was even more accelerated and the population grew to four
times its size during the preceding phase, that is, the population
appears to have doubled every half-century.

If we may extrapolate from

evidence of site weight and gross increases in site numbers in our study
area, we must conclude that the population history in the Northern Rio
Grande Region at this time was also characterized by dramatic, even
geometric, expansion and growth.
The temptation is to account for this growth within the study
area and, perhaps the region at large, as due to the influx of immi
grants.

However, despite the fact that the Northern Rio Grande Region

seems at this time to be part of a general Chaco-San Juan "interaction
sphere," to use Glassow's phrase, with which it shares many stylistic
traits, there is little particularly convincing evidence of actual
immigrations into the Rio Grande from those regions (Wendorf and Reed
1955: 1^0•
Rather, the population increases of the Developmental Period
seem not unlike what ecologists expect to observe in the populations of
species newly introduced into a favorable environment.

According to
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Gerkins, after a period of adjustment in which the population of the
new species merely maintains itself, a period of exponential growth oc
curs and the population of the new species spreads and grows until it
reaches the carrying capacity of the new environment (1969: U02).

Cer

tainly such a model does not seem out of place in accounting for the
rapid growth and spread of the agricultural peoples in the favorable
Northern Rio Grande environment during the Developmental Period.
Further, a large part of this population growth perhaps may be
attributable to the refinement and introduction of improved strains of
maize in the Southwest after about A.D. 700 (Carter 19 f +5).

Schoenwetter

and Dittert characterize these new strains as:
. . . larger, higher yielding per plant and more drought
resistant. Such maize made smaller plots more productive
and could be grown under a greater number of conditions
(1968: 1+9).
If this reconstruction of the population growth and expansion
in the Developmental Period in the northern Rio Grande Region has any
validity, we can hypothesize at least four things about the agricultur
al technology of the times:
1.

Its increased productivity was sufficient to generate popula
tion growth.

2.

It was "extensive" in that it demanded a relatively large amount
of land per capita to support that population.

3.

Population growth was sufficient, given the "extensive" nature
of the agricultural technology, to generate enough stress on
critical resources such as arable land and water to necessitate
exploitation of land beyond the primary natural provinces.
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U.

The new strains of maize vere as Schoenvetter and Dittert note,
capable of being grown under a greater number of conditions
than the earlier strains, making expansion into the less fa
vored natural provinces both possible and fairly attractive
(1963).
With the onset of the Coalition Period around A.D. 1200, we

note two new trends in population and settlement pattern in our survey
area.

First, there occurred an enormous increase in the site weigtir

totals for the Early and Middle phases of the Coalition Period between
A.D. 1200 and 1300. This century saw population in the study area grow
to more than nine times its size at the end of the Developmental Period.
Correlated with this growth is a new trend in settlement patterning in
volving abandonment of the tertiary and some secondary natural prov
inces.

That is, the tremendous growth in the site weight totals oc

curred together with a decrease in the number of sites outside of the
primary natural provinces and a minor increase in the gross numbers
within it.

Interestingly, Smiley, Stubbs, and Bannister (1953) cite

evidence of a marked curtailment in tree ring growth in the Northern
Rio Grande region between A.D. I2U5 and 1290 which apparently indicates
that drought conditions prevailed there from around the end of the
Early Phase until just before the end of the Middle Phase of the Coali
tion Period.

It thus o.ppears likely that during much of the 13th cen

tury, the Northern Rio Grande region witnessed:
1. Stress of soma kind (presumably environmental) which rendered
ineffective the extensive agriculture presumed to have been
practiced during the Developmental Period.
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2.

A return to and greater aggregation within the primary and
certain secondary natural provinces correlated with the aban
donment of the tertiary and marginal provinces.
That is, we conclude that environmental stress on agricultural

production temporarily reduced the human carrying capacity of the Middle
Northern Rio Grande and thus was the prime cause of the abandonment of
those natural provinces within it which were of less than primary or
secondary exploitative potential.

Populations abandoning these inferi

or zones are assumed to have emigrated to the natural provinces of su
perior exploitative potential within the same region.
The tertiary and marginal natural provinces are characterized
by intermittent or somewhat unpredictable water supplies while the pri
mary and secondary zones are characterized by perennial sources of
water.

We hypothesize that the extensive agriculture of the Develop

mental Period made use of a wide variety of arable land and water
sources in much the same fashion as the modern Hopi (Hack 19^+2: 26-38)*
Such practices would facilitate the expansion of settlement into the
tertiary and marginal natural provinces and, at a given level of cli
matic stability, might give them an agricultural yield and human carry
ing capacity comparable in many ways to the secondary natural provinces.
However, while a marked change in climatic conditions—such as
a shift in the annual rainfall pattern--would affect the productivity
of extensive agriculture in all the natural provinces, it would presum
ably be far more harmful to that of the tertiary zones dircctly depend
ent on intermittent rainfall in their immediate vicinity for water than
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on the primary and secondary zones perennially watered by the runoff of
springs and streams draining a far larger area. Thus, the effect of
climatic stress on agriculture vould affect the carrying capacity ear
liest and hardest in the tertiary and marginal provinces, latest and
least in the secondary and then primary ones.
Nevertheless, productivity would decline, albeit to a lesser
degree, in those favored provinces as well. This decline, coupled with
the additional strain on resources generated by the presumed influx of
farmers abandoning the less favorable natural provinces, might have
created in the primary and secondary natural provinces the kinds of
population pressure on critical resources described by Boserup (I965) as
a prerequisite for the development of intensive agricultural practices
in place of extensive ones. In fact, we do observe in the transect of
our study area a slight population decline during the Middle Phase of
the Coalition Period which may have been caused by such stress or pres
sure on resources. If population pressure of this kind did force the
13th century farmers of the Northern Rio Grande to seek to increase
productivity by intensifying their cultivation through use of irriga
tion and other measures, they would not have had to look far to borrow
techniques with which to do so. The peoples of Mesa Verde (Rohn 1963;
Stewart and Donnelly 19^3); Chaco Canyon (Vivian 1970)j Southeastern
Arizona (Gladwin et al. 1937; Haury 1936), and Northern Mexico
(Johnson i960) all seem to have practiced hydraulic management at an
earlier date than the post-A.D. 1200 Coalition Period development pro
posed here. Participation in the same "interaction sphere" with Chaco
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Canyon and the San Juan region could have provided the inhabitants on
the Rio Grande with knowledge of such practices long before they were
ever put into practice.

They were apparently not adopted earlier here

because, as the Developmental Period colonization of the tertiary and
marginal zones seems to indicate, until the 13th century extensive ag
riculture was sufficiently productive without the addition of elaborate
irrigation systems so there was little adaptive advantage to spur their
implementation.
If these techniques of intensive agriculture were in fact bor
rowed from the Mesa Verde region, the ceramics and architectural styles
from there which became popular in the Northern Rio Grande Region dur
ing the Coalition Period may have been linked with these techniques in
some ideological manner and been adopted as part of a single complex.
In other words, the actual presence of Mesa Verdians in the Northern
Rio Grande at this time might not be needed to explain the presence of
elements of their material culture here.
We have presented no hard evidence that the transformation from
extensive to intensive irrigation agriculture first took place in the
Northern Rio Grande during the Coalition Period.

Instead we have merely

suggested that the probable inability of the extensive agricultural
techniques to cope with the drought conditions of the 13th century cou
pled with the pressure on critical resources created by population emi
gration and aggregation within the secondary and primary natural prov
inces seem likely to have created the necessary pre-conditions for such
an event. Further, intensive techniques would not have had to be
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developed in vacuo in the Northern Rio Grande since systems which could
have been drawn upon as models existed among contemporary groups in
surrounding regions.
In summary, the Coalition Period in the Northern Rio Grande ap
pears to us to have been characterized by the following events:
1. Environmental stress which forced the abandonment of the ter
tiary and marginal natural provinces by reducing the human car
rying capacity of the region and rendering extensive agriculture
possible only in the primary and secondary natural provinces
2. The aggregation of populations within the primary and secondary
natural provinces of the region
3. Population pressure on critical resources within the primary
and secondary natural provinces caused by the combined effects
of continued environmental stress and population aggregation.
This pressure in turn yielded:
a. An initial population decline in the Middle Phase of
the Coalition Period in the crowded primary and second
ary natural provinces
b. The transformation of the extensive agricultural sys
tems into intensive ones in those natural provinces at
least by the Late Phase of the Coalition Period
c. The reestablishment of an equilibrium between popula
tion and productivity in those natural provinces where
intensive agriculture could be practiced
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The near doubling of population during the Late Phase of the
Coalition Period due to the return of more favorable climatic
conditions between A.D. 1300 and 1320 (Smiley et al. 1953) and.
the success of the new, intensive agricultural adaptation which
we presumed to have been generated during the preceding phase
In any case, by the end of the Late Phase of the Coalition
Period at around A.D. 1325, a period of precipitous decline in the pop
ulation of the Northern Rio Grande Region seems to have begun. It must
be noted that unlike the earlier Coalition Period population changes,
no clear evidence of marked climatic stress can be observed in the tree
ring sequence at this time. Instead, data presented by Smiley, Stubbs,
and Bannister (1953) suggest that, while tree ring growth between A.D.
1320 and 1350 was not particularly good, it was not extremely bad
either. Further, the years after A.D. 1350 until 1^15 were quite fa
vorable ones for tree growth.
However, the effects of environmental stress on a society can
be calculated only by including population size and subsistence needs
in the equation. A social group whose population has expanded to a
point approaching the carrying capacity of its environment might be
devastated by environmental stress of a magnitude which it could have
weathered easily earlier in its history when its population was smaller
and its productivity not at maximum. The fact that Pueblo Arroyo Hondo
and perhaps other sites as well were abandoned between A.D. 1320 and
1350 only to be reoccupied with the return of more favorable conditions
during the years between A.D. 1350 and 1^15 suggests that a genuine
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climatic deterioration took place during the Early Plxase of the Classic
Period. Thus, we suggest that what happened to Pueblo Arroyo Hondo oc
curred more generally in the Northern Rio Grande Region, viz., that the
success of the new, intensive adaptation allowed population growth to
such a size that, when a minor climatic oscillation reduced the human
carrying capacity of the region slightly, the adaptive systems collapsed
entirely. The results of this collapse were first a general and pro
gressive population decline in the Northern Rio Grande beginning in the
Early Phase of the Classic Period and continuing until the Spanish
Entrada and second, an abandonment of the secondary natural provinces
in favor of more or less exclusive settlement in the primary ones.
Between the years A.D. 1^15 and 1560 the tree ring sequence in
dicates that growth was severely inhibited (Smiley et al. 1953)> and
evidence gathered from a variety of other sources point to a possible
worldwide climatic alteration in the loth century (Bryson and Julian
1962). As noted, the population in the Northern Rio Grande during the
Middle and Late phases of the Classic Period continued to decline.
Near the end of the Classic Period, it is very likely that the spread
of European diseases in advance of actual contact may have contributed
to this decline, as apparently was the case in the Caddoan areas of the
Central Mississippi Valley during the 17th century (Sears 1964: 283).

APPENDIX A

NATURAL LIFEZOHES

Descriptions of the natural lifezones in the Middle Northern
Rio Grande Area by Edmund Kelley are presented in this appendix.
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Dominant Vegetation by Zones

Alpine Tundra

12,000 feet -

The alpine tundra is a harsh environment with cold temperatures,
strong winds, and heavy snow cover for most of the year.

Many species

have become adapted to this type environment throughout the world.
Total ground cover varies greatly in this zone due to differences in
terrain. The species that dominate this environment in the southern
part of the Sangre de Cristo range are Poa spp. (bluegrass); Potentilla
fruticosa (shrubby cinquefoil); and Carex spp. (sedges).

Spruce-Fir Zone

9000 - 12,000 feet

This zone is also a harsh environment but is not stuck on top
of a peak where it is exposed to all the elements all the time. The
many deep canyons and high ridges offer some protection from wind and
provide shade in the summer to help retain soil moisture. The cooler
temperatures of this zone also retard the evaporation of soil moisture.
This zone also receives more rain and snowfall during the year than
most of the lower zones. The shorter growing season partially limits
the number of species that are dominant in this zone. The total ground
cover for this zone is about 75 per cent; herb cover is about 55 per
cent.
The dominant species are Picea en^elmannil (Engelman spruce)
Picea pungens (blue spruce); Abies lasiocarpa (corkbard fir); Geranium
richardsonii (geranium); Antennarla parvifolia (pussytoes); Carex spp;
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Bromus cHiatus (fringed broraegrass); Festuca arizonica (Arizona fescue
grass); Poa spp.; Juniperus communis (dwarf juniper).

Mixed Conifer Zone 8000 - 9500 feet
The environment of the mixed conifer zone has harsh winters,
but spring arrives a few days earlier and fall a few days later than in
the higher zones. This provides a week or more of warmer weather allow
ing soils to warm and seed germination to begin a few days earlier in
the spring. This zone also receives a high amount of rain and snowfall
which provides for a more moist environment than lower zones. Cool
summer air temperatures help slow the rate of soil moisture evaporation
which can support a heavy vegetation cover. Total ground cover for
this zone is around 85 per cent; herb cover is about 60 per cent.
The dominant species of this zone are Abies concolor (white
fir); Pseudotsuga taxifolia (Douglas-fir); Picea engelmanii; Populus
tremuloides (aspen); Pinus flexilis (limber pine); Pinus ponderosa
(ponderosa pine); Quercus gambelii (Gambels oak); Cercocarpus montanus
(mountain mahogany); Vicia spp. (vetches); Iathyrus spp. (peavine);
Geranium rlchardsonii; Symnhoricarpos spp. (snowberries); Sambucus
racemosa (red elderberry); Poa spp.; Trifolium spp. (clover); Melilotus
officinalis (yellow sweet clover).

Ponderosa Zone 7500 - 85OO feet
The ponderosa zone receives about the same yearly moisture as
the mixed conifer zone in the upper extent of its dominance but in its
lower extent the yearly precipitation may be five to 10 inches less.

ITU
The yearly temperature range is wide through this zone and offers a
varied environment to many species in this respect.

But pine forests

usually occupy the poorest soils of mountainous regions—poor in that
little soil has accumulated in this zone. Pine usually occupies very
rocky, steep terrain where soil is easily eroded away. Granitic out
crops are favorite areas for pines to grow.
Needles of the pines are very acidic and help break down the
bedrock upon which they grow into soils, but the needle cover under
dense ponderosa forests may reach a depth of 10 inches or more. With
a heavy needle cover, seedlings of all plant species are hard put to
get rooted in the soil, and a lush heavy ground cover will not develop.
Because of this, ponderosa forests are usually devoid of ground cover.
Total ground cover is about ho per cent in this zone. Herb cover is
about 5 per cent.
The dominant species of this zone are Pinus ponderosa; Quereus
gambelii; Eouteloua gracilis (blue grama); Bouteloua curtipendula (sideoats grama grass); Blepharoneuron tricholepis (pine dropseed grass);
Sitanion hystrix (squirreltail grass); Bromus marginatus (mountain
brome); Cercocarpus montanus; and Juniperus scopuloriuii (Rocky Mountain
Juniper).
PUion-Juniper Zone 65OO - 7500 feet
The pirlon-juniper zone overall receives between 12 and 18 inches
of rainfall per year. The yearly temperature range is higher than in
the upper zones and the growing season is longer. The topography of
this zone is low rolling hills cut by moderately deep canyons, arroyos,
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and small washes in the upper half of the zone. The lower half is usu
ally ancient mixed alluvial fan deposits which have accumulated from
erosional processes in the higher elevations.

These fans also are cut

"by shallow canyons, arroyos, and small washes.

With definite channels

cut through these fans to carry the majority of runoff water from the
higher elevations, the alluvial fans are cut into level to gently slop
ing "islands."

These "islands" usually remain stable for many centuries

and soil material is not eroded away as fast as it is in the higher,
steeper mountains above. Soils build up on these bajadas and is usu
ally very fertile due to the variety of parent material from which it
is formed. This zone, with sufficient moisture, is capable of carrying
a great amount of vegetation.

But because of the fluctuations in amount

of moisture, plants that can remain dormant for long periods and resume
growth only when sufficient moisture is available, have become dominant
in this zone.
The total ground cover is around 65 per cent with herb coverage
about 30 per cent. The dominant species are Pinus edulis (Colorado
pinon); Juniperus monospermae (one-seeded juniper); Bouteloua gracilis;
Gutierrezia sarothrae (snakeweed); Opuntia imbricata (cholla); Opuntia
SPP«

(prickly pear); Muhlenbergia torreyi (ring Muhly grass); Chryso-

thamnus nauseosus (rabbit brush); and Quercus spp. (oak).

Short Grass Plains

5000 - 65OO feet

The short grass plains receives the least amount of moisture
as compared to the upper zones. Temperatures are high in the summer
and evaporation is rapid.

The topography of the area is rolling sand
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hills derived from alluvial and eolian deposited materials, cut by many
washes and arroyos. The soils are generally fertile but lack of water
limits the plant life to those that can remain dormant for long periods
and undergo a short life cycle when enough moisture is available.

Many

of the xeromorphic plants are found growing in this zone. Along the
arroyos and washes which receive an abundant amount of rain (runoff
water) can be found growing grass and trees.
The dominant vegetation of this zone includes the following:
Bouteloua spp. (grama grasses); Muhlenbergia spp. (Muhly); Sporobolus
spp. (dropseed); Hilaria jamesii (Galleta grasses); Eurotia lanata
(winter fat); Salsola kali (Russian thistle); Salvia spp. (sage); and
Atriplex canescens (four-wing saltbush); and Chrysothamnus nauseosus;
Opuntia spp. (cacti).

Riparian Association
Within each of the before mentioned zones may be found an asso
ciation of plants which require more water than the species of the gen
eral area. These species are found along water courses, lining ponds,
or lake shores.

These plants belong to the riparian association.

The species composition will change with elevation and many
times this change is very marked. The areas concerned in this study
include the Ponderosa Zone, the Pinon-Juniper Zone, and the Short Grass
Plains Zone.
Some representative species are listed below under the lifezone
headings:
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Ponderosa:
Salix spp. (willow), Potentilia anserina (silverweed),
Primus Virginiana (Choke Cherry), Coniura Kaculntum
(Poison hemlocitJJ and Heracleum lanatura (cow parsnip)
PifSon-Juniper:
Salix spp. (willow), Potentilla anserina (silverweed),
Typha latifolia (cattail), Cyperus spp. (Flat-sedge),
and Bquisetum spp. (Horsetail)
Short-Grass Plains
Populus spp. (Cottonwood), Salix spp. (willow), Taisarix
pentandra (Tamarix), Elaeagnus angustifolia (Russian
olive), Equisetum spp. (ilorsetail), and Kleocharis spp.
(Spike-Rush)

APPENDIX B

SITES IMMEDIATELY BEYOND THE SUSTAINING
AREA AND TRANSECT
Sites Immediately South of the
Sustaining Area
LA 4 Chamisa Locita
Five major mounds consisting of at least 16 roomblocks, one
circular depression located south of Santa Fe, north of Highway 285 and.
southwest of the junction of Highway 285 with 8U-85-285 at point shown
on USGS sheet as "Pueblo Wells."
This site is located in a basin formed by the channels of two
major arroyos and several minor ones slightly west of the fork formed
by the junction of the Canyon Ancha Arroyo and its southeastern tribu
tary. The site is slightly above the northern bank of the southeastern
tributary beyond the modern well labeled "Pueblo Well" on the Seton
Village 7-5' USGS Quad Sheet. The site is surrounded on the north,
east, and south by the last (westernmost) foothills of the Sangre de
Cristo Mountains. To the west of the site, the channel or canyon of
the Canyon Ancha Arroyo forms a gap in the foothills which leads onto
the Rio Grande Piedmont. The lifezone here is Pinon-Juniper.
Chamisa Locita was excavated by Nels Nelson in the summer of
191^ and then test pitted for tree-ring specimens by W. S. Stallings
sometime between 1932 and 1937-

Neither individual published accounts
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of the site, but Nelson's rather brief fieldnotes and sketch map are on
file at the Laboratory of Anthropology. According to these notes, LA b
consists of a long, straight major mound which runs parallel to the
river and has four other roomblocks abutting it perpendicularly.

Four

other mounds or roomblock clusters are located between the major mound
and the arroyo channel.

Kelson apparently dug UU rooms at the site,

excavating between one and five rooms in 15 of the 16 roomblocks.
These rooms were roughly square to rectangular with floors and walls of
adobe. The walls of at least one room, room 1 in roomblock I, retained
clear evidence of having been decorated with a "fresco in red paint
(with) heavy straight lines and thin zigzag (sic)." The circular de
pression, presumably a kiva, shown at the bottom of Nelson's sketch map
apparently was not excavated in 191^'

On the basis of the scale of the

site shown on Nelson's sketch map, it would appear that there were be
tween 280 and 300 rooms at the site.
The various sources which deal with the ceramic assemblage from
LA k are not in complete agreement. According to Smiley, Stubbs, and
Bannister (1953: 15)> the categories are as follows:
"Indigenous"
Santa Fe Black/White 1200-1350
Wiyo Black/White 1300-1^00
Pindi Black/VJhite 1300-1350
Galisteo Black/V,Thite 1300-1^00 Poge Black/White 1325-13^0
"Trade"
Rio Grande Glaze I Red 1300-1390 -
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The site card on file for IA U at the Laboratory of Anthropology
omits Pindi and Poge Black/White but lists "indented, micaceous and
smeared culinary ("coil") ware and adds Arenal Glaze Polychrome. Under
the title of "Variations or trade," are included:
Wiyo Black/White 1300-1U00
Galisteo Black/White flared rim
textile impressed
This ceramic data places the occupation of IA ^ between AD 1200
and AD lU00 +. However, five tree-ring dates obtained from pothunters 1
debris on one mound at the site and reported in Smiley, Stubbs, and
Bannister (1953: 15) are as follows:

"1313C, two at 1321 (IB and

lc),

1330, 1333." The clustering in these dates may indicate a far shorter
occupation span at IA b perhaps ending before A.D. 1350.

IA 8 Pueblo Alamo or Los Alamos
Four mounds containing four more or less contiguous adobe roomblocks parallel to the north side of Highway 2Q5 near its junction with
Highway 8^-85-285 at the Lamy cutoff.
This site is located on the north side near the head of the
Canada de los Alamos Arroyo in the gap in the westernmost foothills of
the Sangre de CriBto Mountains which is formed by the canyon of that
arroyo. It was immediately southwest of the Lamy cutoff and parallel
to the old route of Highway 295> back from the road about 75 feet and
above it some 20 to 30 feet. During the summer of 1971> however, the
Lamy cutoff and this portion of the road were widened and the site was
almost totally destroyed, but fortunately, however, not before salvage
operations could be performed by the Laboratory of Anthropology.
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Like nearby Chamisa Locita (IA h ) , LA. 8 was first dug by Nels
Kelson in 191*+ and then test pitted for tree-ring specimens "by W. S.
Stallings sometime between 1932 and 1937-

As in the case of the former

site, no formal report was ever written by either individual, but
Kelson's field notes and map are on file at the American Museum and the
Laboratory of Anthropology. The site was dug for the third and final
time by Joseph Allen of the Laboratory of Anthropology in the summer of
1971 prior to its destruction in connection with road building activity.
According to Kelson, LA. 8 consisted of four mounds with a roomblock in each. On the basis of his map the site appears to have con
sisted of about 70 rooms of which he excavated 2h, or 2, U, 2, and l6
rooms in blocks I through IV respectively. Allen, who also was only
able to excavate a portion of it, states that there were more than 100
rooms at the site. Both excavators found the rooms to be made of adobe,
and square to rectangular in shape.
As in the case of numerous other known sites revisited in the
course of the 1971 survey, the various sources which deal with the ce
ramic assemblage at IA 8 are not in complete agreement with one another.
According to Smiley, Stubbs, and Bannister (1953: 17)> the categories
are as follows:
"Indigenous"
Santa Fe Black/White 1200-1350
PJLndi Black/White 1300-1350
Wiyo Black/White 1300-1^00
Galisteo Black/White 1300-1^00 -
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"Trade"
St. John's Polychrome 1175-1300
Cupadero Black/White I35O-I3OO
The Bite card for IA 8 on file at the Laboratory of Anthropology
omits Pindi Black/White but lists "plain, ribbed, indented, smeared"
culinary ("coil") ware.

Under the title of "variations or trade," are

included:
Wiyo Black/White 1300-1400
Chupadero Black/White 1250-1300
St. John's Polychrome 1175-1300
Black/White textile impressed
Black/White interior, coiled exterior
Black/White mste (sic)--polished black interior
rubbed coil, polished black interior

Evidence of Sites Formerly Located Along the
Santa Fe River Under the City of Santa jj'e
The historic and modern city of Santa Fe is located approximately
in the center of both the Santa Fe, New Mexico 7-51 USGS Quadrangle Map
and the Santa Fe Land Grant. The city is at the western foot of the
Sangre de Cristo Mountains 7000 feet above sea level.

It is situated

in a natural basin formed by the confluence of some 10 major intermit
tent streams and numerous minor ones with the perennially flowing Santa
Fe River. Since this location attracted Spanish settlement as early as
1609, most of the evidence of the prehistoric settlement within the
present city limits has long since been obliterated.

Traditionally,

the city is .said to have been founded on top of the long-abandoned
ruins of an Indian pueblo called 0;-,apoge.
The chief source of archaeological data about settlement in the
vicinity of Santa Fe conies from Eherd collections gathered incidentally
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during foundation excavations within the modern city and reported to
the Laboratory of Anthropology.

These sherd collections seem to fall

roughly .• ito five groups:
early Black/White sherds
late Black/White sherds
late Black/White with Glaze sherds
late Black/White with Tewa series sherds
purely historic sherds
Seven sherd collections of "sites" fall within the first group
of Early Black/White types.

The earliest type reported is Red Mesa

Black/White, dated by Breternitz between A.D. 850 and 1125, and the
latest is W5.yo Black/White, dated by the same author between A.D. 1300
and l400 (1966: 90, 104). Wiyo, however, is found in only one of these
collections;

if we discount it for the moment, the latest type is Santa

Fe Black/White which dates between about A.D. 1200 and 1350 (Breternitz

1966: 95)•

Red Mesa, Kwahe'e and Santa Fe Black/White are three types

common to most of the sites in the first group.

Other types found in

the various collections in addition to or instead of these three are
listed below with the numbers of sites in this first group:
LA 111 the three main types only
IA 114 Chaco II in addition to three main types
LA 3^1 Red Mesa and Chaco II but no Kwahe1e and Santa Fe
LA 608 Wiyo, Santa Fe and Red Mesa but no Kwahe1e
IA 6l6 Chaco II, Red Mesa and Kvahe'e but no Santa Fe
LA 6l8 the three main types only
LA 4450-111 Red Mesa, Escavada and Gallup but no Kwahe'e
and Santa Fe
The second group of collections includes only Black/White
sherds from the later end of the Rio Grande ceramic sequence.

The ear

liest member in these collections is Santa Fe Black/White and the lat
est members are Galisteo and Wiyo Black/White. These last two types
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are dated by Breternitz to between A.D. 1300 and about 1^00 (1966: 76,
104). Two sites fall in this grouping:
IA 109 Santa Fe and Wiyo Black/White
IA 1876 Santa Fe, Wiyo and Galisteo Black/White
The third group of collections includes both sherds of the lat
er Black/White series and Rio Grande Glaze wares. The earliest type
found in this grouping is Santa Fe Black/White, while the latest is
Biscuit A which is dated by Breternitz to between A.D. 1375 and IU50

(1966: 70). Some of the later Rio Grande Glaze types which postdate
Biscuit A may in fact be present in these collections;

however, only a

Glaze A type is specifically identified in the Laboratory records.
Presumably this lack of specific identification is due to an absence of
Glaze rim sherds, an absence which may be reflective of the presence of
only a low quantity of glaze in the collection. The two sites which
fall in this group with the types present in each are:
IA 1051 Biscuit A and Rio Grande Glaze Polychrome (sic)
IA 1890 Santa Fe, Wiyo and Galisteo Black/White; Agua
Fria Glaze Polychrome
The fourth group of collections seems to have been drawn from
sites having two temporal components.

These sites contain both pre

historic Black/White sherds of either Santa Fe or Wiyo type and sherds
drawn predominately from the Historic Tewa series.

Only one of these

sites, LA 1111, contains Glaze sherds as well. Four sites fall in this
class:
IA 167 Santa Fe Black/White and Tewa Polychrome
Tewa Red
Kotyiti Glaze Polychrome
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IA 179 Santa Fe Black/White and Tewa Polychrome
Tewa Polished Red
Tewa Black (Kapo Black)
IA 930 Wiyo Black/White and Tewa Polychrome
Tewa Polished Red
Teva Red/Black
Tewa White/Red
Tsia Polychrome
European
Sankawi Black/Cream
Kotyti Glaze Polychrome
LA 1111 Santa Fe Black/White, Rio Grande Glaze Polychrome
Tewa Polychrome
Tewa Polished Red
Tewa Black (Kapo Black)
The final group of sherd collections from Santa Fe includes
four sites which contain only historic sherds.

The site number and the

specific ceramic constituency of each of these are listed below. Obvi
ously this list does not exhaust all the known historic locations in
Santa Fe but instead is merely a compilation of all the sites listed in
the Laboratory of Anthropology files which have yielded collections of
historic aboriginal sherds.

Although it cannot be determined whether or

not these sherds represent Indian occupation of the area or merely
Spanish use of Indian made pottery, the latter explanation seems most
likely.
IA 1522 Tewa Polychrome, Tewa Polished Red and Tsia
Polychrome
LA 1838 Tewa Polychrome, Tewa Polished Black and European
LA. UV*9 Late culinary (sic), Picuris (sic)
LA 8676 Powhoge Polychrome
One other site, LA ^51, could not be grouped in the above cat
egories due to lack of information.

Although the site card stated that

Rio Grande Glaze ware was found on the site, the other type present was
listed merely as "Tabria" and did not specify whether or not the Black/
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White or Polychrome variety vas present.
In summary, although ceramic evidence from the modern city of
Santa Fe is spotty at best, it seems certain that the upper Rio Santa
Fe Valley was occupied by the Middle Phase of the Developmental Period.
The presence of Red Mesa Black/White sherds seems to place this initial
known occupation somewhere in the 9th or 10th century. Further, if the
distribution of sherd collections containing only early Black/White
ceramic types can be taken as a fair guide, early settlement clustered
within a triangular area of modern Santa Fe which centered on the Plaza
and was bordered on the south and west about one-half mile in each di
rection by the Rio Santa Fe and Arroyo Barranca respectively.
In contrast to the Black/White ceramic sequence, which is well
represented in the Santa Fe area, the Rio Grande Glaze wares, which
overlap and follow them in time, have a markedly lower incidence.

Most

references to Glaze ware in the collections recorded by the Laboratory
fail to specify classification beyond the simple generic terms "glaze"
or "glaze polychrome"

Presumably this failure is due to an absence of

rims implying that a low overall portion of glazeware occurred in the
various collections reported.

Of course, this apparent under-

representation may be the result of sampling error stemming from the
haphazard nature of the sherds' recovery.

On the other hand, such a

lack may very well indicate a depopulation or abandonment of the Santa
Fe area prior to the time of the glazeware ascendency in the Rio Grande.
Such an interpretation is further strengthened by the fourth grouping
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of sherd collections from Santa Pe which contain both late Black/White
series sherds and Historic wares but lack altogether the intervening
Biscuit and Glaze wares.
There is an apparent occupational hiatus at Pueblo Arroyo Hondo
during the middle of the lUth century, and settlement seems to have
terminated altogether at nearby sites such as El Alamo (IA b) to the
south and Pindi (IA l) to the west at about the same time. Further,
most of the area at the foot of the Sangre de Cristos surrounding Santa
Fe seems to have been empty after the close of the lUth century.

This

information, taken with the apparent interruption in the ceramic se
quence beneath the modern city, seems to point to a Classic Period aban
donment of the Santa Fe area with a major reoccupation of it coming
only with the Spanish and the onset of historic times.

Sites Clustered in the Vicinity of Agua Fria
The modern town of Agua Fria is located on the south bank of
the Rio Santa Fe slightly over a mile and one-half west of the city lim
its of Santa Fe and about five miles northwest of Pueblo Arroyo Hondo
(IA 12).

Like Santa Fe, the area around it appears to have been an im

portant aboriginal population center but unlike that city, evidence here
was not destroyed by historic construction before it could be investi
gated scientifically. Around the turn of the century, A. V. Kidder
collected sherds from the surface of IA 2, which he called the "Agua
Fria School House" site, and designated it the type site for a red ware
which became known to later students as Agua Fria Glaze Red (Kidder
1915: Wf-^O). Stallings worked in the vicinity of Agua Fria and
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tested IA 2 for tree-ring specimens in the 1930*s, and it vas during
this period that he and Stanley Stubbs of the Laboratory of Anthropology
excavated nearby IA 1 Pindi Pueblo (Stubbs and Stailings 1953)*
In light of the detailed excavation report published by Stubbs
and Stallings on Pindi Pueblo and the almost total lack of information
on the other sites x-eported from the Agua Fria vicinity other than
lists of the ceramic types which occur on their surfaces, no detailed
discussion of the archaeology of the Agua Fria area will be presented
here.

It is sufficient for our purposes to note that, on the basis of

the recorded ceramic inventories, sites in the immediate vicinity of
Agua Fria fall into two general categories. The first group consists
of six sites with the earliest ceramic type reported being Chaco II and
the latest Biscuit A. Following Breternitz (1966: 70-71), these types
would indicate an occupational span in the area falling sometime between
about A.D. 850 to 1^50-

The sites in this group are as follows:

IA 1 (Pindi Pueblo) Chaco II, Kwahe'e, Pindi, Poge, Mesa
Verde, Chupadero, Tularosa Black/White; St. John's,
Springerville, Heshotauthla Polychrome; Rio Grande Glaze I
IA 2 (School House) Biscuit A Black/White, Agua Fria Glaze
Red
LA 117 Santa Fe Black/White, Agua Fria Glaze Red
IA 118 Santa Fe Black/White, Agua Fria Glaze Red, San
Clemente Glaze Polychrome
IA 119 Santa Fe Black/White, Agua Fria Glaze Red
IA 1373 Chaco II Black/White, Santa Fe Black/White
The second group of sites in the Agua Fria area exhibit essen
tially historic ceramic components.

Two sites belong to this class and,
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with the exception of some Red Mesa Black/White material recorded at

IA 844, all types represent a post-1550 occupation.
LA 84U Red Mesa Black/White; Tewa Polychrome, Tewa Polished
Red, Tewa (Kapo) Polished Black, Tsia Polychrome European
IA 2448 Tewa Polychrome, Tewa Polished Red, Tewa (Kapo)
Polished Black, Zia Polychrome
Settlement in the Agua Fria area west of Santa Fe, on the basis
of the ceramic types recorded in the Laboratory of Anthropology, would
appear to fall into two time periods: a pre-A.D. 1450 and a postA.D. 1550 occupation.

Here, as in Santa Fe, the middle and later types

in the Rio Grande Glaze series are poorly represented. If we can take
this under-representation as evidence of absence of settlement rather
than sampling error, then in Agua Fria as well as at Santa Fe, Arroyo
Hondo, and the area around the Lamy cutoff there seems to have been an
occupational gap from the Middle Classic Period to the Historic Period.
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