








- Ill‘l"llll mE N B I N . 1": | N N B B = llll".:ll- -

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

.18

.19

.20

21

.22

.23

.24

.25

PAGE NUMBER

The tri-wall structure at Mud Springs Ruins. . . . . 49
Alignments measured at the tri-wall structure
Mud Springs Ruins. . . . . + ¢« v ¢ o v v v v o v . 52

Graphic summary of measurements obtained
at the tri-wall structure, Mud Springs Ruins . . . . 55

Alignments measured at the great kiva,

Goodman Point Ruins. . . . . . . . . . . . . . . .. 57
Graphic summary of measurements obtained

at the great kiva, Goodman Point Ruins . . . . . . . 60
Alignments measured at Yellowjacket Springs

(Surouaro) Ruins . . e e e e e e e e e 63
Graphic summary of measurements obtained

at Yellowjacket Springs Ruins. . . . . . . . . . .. 65
Plan of the tri-wall structure at the

Hubbard Site . . . . . . . « v v o ¢ v o o oL 68

~iii-




L III‘I’IIIII N E i En i EE 1":

—Table 8.1
Table 8.2
Table 8.3
Table 8.4
Table 8.5

Table 8.6

LIST OF TABLES

True Azimuths Measured at Emerson Ruins

Tri-wall Structure. . . . . « « ¢« « & + o . .

True Azimuths Measured at the Double-walled

Circular Structure at Yucca House Ruins . . . .

True Azimuths Measured at the Mud Springs

Ruins Tri-wall Structure. . . . . . ¢« . . « . .

True Azimuths Measured at the Great Kiva,

Goodman Point Ruins . . . « ¢« « ¢« &+ ¢« ¢ ¢« « « &

Possible Correspondences Among Radial Walls

of Anasazi Tri-wall Structures. . . . . . . . .

Potentially Significant Alignments Recorded

During the Archaeoastronomy Reconnaissance. . .

-iv-

PAGE NUMBER



L] lll‘l';llll I-ll E EE Em Ml E I‘I' N N I Em =N = llll"':lll [

ABSTRACT

As a portion of the nonintensive investigations proposed for the
Dolores Project Cultural Resources Mitigation Program in 1978, Dr. J. Eddy
of the Astrophysics Department, University of Colorado, and A. Kane,
Program Co-Principal Investigator, carried out a reconnaissance relating
to possible knowledge and use of astronomy in southwestern Colorado
Anasazi communities. Investigations were conducted at eight prehistoric
sites: McPhee Pueblo (Site 5MT4475), Little House (Site 5MT2191), Cline
Crest Ruins (Site 5MT2663), Emerson Ruins (Site 5MT4447), Yucca House,
Yellowjacket Spring Ruins, Goodman Point Ruins, and Mud Springs (Toltec)
Ruin. The data obtained during the reconnaissance were ambiguous; some
structures exhibited no obvious astronomical alignments, while others

vealed potentially significant alig :nts that are probably coinci-
dental. More positive results were obtained from the tri-wall structures
at Emerson Ruin, Yucca House, Mud Springs, and the great kiva at Goodman
Point Ruins; measurements 1 :orded along wall lines indicated thi " these
structures may have been oriented according to north-south cardinal
directions and to the winter and summer solstices. Several hypotheses
concerning the use of astronomical data by Anasazi communities in
southwestern Colorado are presented; these formulations can be used as

source material for further such studies in the area.
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INTRODUCTION

An archaeoastronomical reconnaissance was specified in the original
work plan submitted by the University of Color lo (' tz and Kane
[1]) detailing proposed operations for the Dolores Cultural Resources
Mitigation Program 1978 field season. The intent of this study was to
gather data relating to the possible use of astronomical knowledge by
prehistoric groups in the project area. It was thought that such data
could be used to answer questions posed in the Dolores Archaeological
Program (D.A.P.) General Research Design (Kane [2]).

Astronomy can be viewed as a multifunctional tool with applications
to economic, social, and ideological systems integral to human societies
(Aveni [3:9-10]). Specifically, astronomical alignments can serve as a
guide for scheduling agricultural activities (and may therefore provide
input for reconstructions of prehistoric economics, D.A.P. Research Design
Problem Domain 1) and as an adjunct to community ritualism (input to
Problem Domain 3, Social Organization). Prehistoric astronomical know-
ledge and construction were probably managed by community specialists.
Ethnographic evidence supporting the concept of religious/astronomical
specia]ists in southwestern communities is provided by Fewkes [4, 5, 6],
who studied ceremonies incorporating astronomical phenomena at Zuni and
the Hopi pueblos. Such phenomena also have implications for social infer-
ence and integration (Problem Domain 3). There is a good possibility that
local prehistoric cultures indirectly received this and other knowledge
from Mesoamerica through the San Juan Basin area (Hedrick et al. [7]).
Evidence for astronomical knowledge, therefore, might provide evidence of
foreign interaction (Problem Domain 4).

-2-
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METHODS

The first step in implementing the reconnaissance was to select a
group of sites from which to obtain astronomical measurements. Because
project excavations were in a very early stage during the scheduled period
of the reconnaissance, consideration was given to several sites outside
the project's administrative area. The latter included to provide a
broader perspective for estimating the use of astronomy by local
prehistoric peoples. Ultimately, four sites within the project area and
four nearby locations were chosen (Figure 8.1). The selection process was
based on a review of early archaeological reports that described possible
astronomical alignments (Holmes [8], Prudden [9], I ikes [10]) and on a
field assessment of locations where measurements could be easily obtained
(done by Kane during the week before the scheduled reconnaissance). Eight
sites were chosen for investigation:

1. McPhee Pueblo (Site 5MT4475). The site is a large roomblock
unit at McPhee Village, a population center located in the Dolor . valley
wnich dates to A.D. 800-950.

2. Little House (Site 5MT2191). Little House is a small seasonal
pueblo, perhaps used by one household group as a base for tending
agricultural plots. The site is located in the Sagehen Flats area and
dates to A.D. 800-900.

3. Cline Crest Pueblo (Site 5MT2663). This site is the central
architectural complex at Cline Crest Village, a large population center
located on the uplands, west of the Dolores valley. The site is
contemporaneous with the occupation at McPhee Village (A.D. 800-900).

4. Emerson Ruins (Site 5MT4447). Th{s site is believed to be a

-3-



Figure 8.1 Location of archaeological sites included
in the 1978 archaeoastronomy
reconnaissance.
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Figure 8.2 Field measurement technique. The observer
obtains the field azimuth of the
architectural alignment (A), the azimuth
of the sun (S), and the altitudes of the
sun (H) and of the horizon in the
direction of the alignment (H'). These
readings are then used in the laboratory
to calculate a true azimuth (T). (Adapted
from Aveni [3:28, Figure 1.7]).
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Figure 8.2 Operational considerations in obtaining field measurements.
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RESULTS
Results of the reconnaissance are reported in the following site-
specific narratives. Information presented includes measurements obtained

and inferences as to possible astronomical implications.

McPhee Pueblo (Site 5MT4475)

Transit measurements were taken of the center line of the large
horseshoe-shaped pueblo roomblock (149° - 329° T or true) (Figure 8.3)
and of two alignments in the kiva under excavation (Kiva 2): the southern
wall of the central hearth (78° - 258° T) and a line through the sipapu to
the center of the ventilator tunnel (162° T) (Figure 8.4). The horseshoe
structure opens to the southeast (31° east of south) and seems oriented
more to fit the lay of the land than to reflect specific astronomical
phenomena. The site is generally open to the south and this orientation
would provide more sunshine into the court around the kiva. As surveyed
during an early state of excavation in August 1978, the structures at the
pueblo did not indicate any particularly precise layout; that is, the axis
of the kiva (sipapu to ventilator tunnel) is not colinear with the axis of
symmetry of the horseshoe-shaped roomblock (they are separated by 13°);
nor is the south wall of the hearth in the kiva perpendicular to the kiva
axis--the error here is 6°. The measurements recorded are depicted in
Figure 8.5.

Neither the axis of the horseshoe-shaped structure, nor the kiva
axis, is directed toward astronomically unique points of the horizon. At
the time of construction of this portion of the site (around A.D. 900),
there were no bright stars that rose in this direction in the southeast;

-10-
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Figure 8.3 Center line measurement obtained at McPhee
Pueblo (Site 5MT4475). (Adapted from
Brisbin [15]).
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Figure 8.4 Alignments measured at Kiva 2, McPhee
Pueblo (Site 5MT4475): (B) north-south
axis of structure through sipapu and vent
tunnel; (C) along front of hearth.
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Figure 8.4 Alignments measured at Kiva 2, McPhee Pueblo (Site 5MT4475).

|



[ ll‘.' Il N N =N IEm =N e 1"’ Il BN N b E . Illl‘l'rlll -

Figure 8.5

Graphic summary of measurements obtained
at McPhee Pueblo (Site 5MT4475): (A)
north-south axis of roomblock; (B)
north-south axis of Kiva 2; (C) front wall
of central hearth, Kiva 2.
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in addition, the structure shows no obvious'associati(
movements of the sun along the horizon.

McPhee Pueblo is thought (based on field interpretations) to be an
edifice planned and built as a unit, perhaps during a short period by a
large = r force. Analysis of tI or itations ° the major
architectural units suggests that topography and winter exposure to the
sun were important factors in the site's construction and that
astronomical phenomena were unknown or ignored. A comprehensive report of

the 1978 excavations at McPhee Pueblo has been prepared by Brisbin [15].

little House (Site 5MT2191)

Transit measurements were taken of the main south wall of the
northern row of rooms under excavation (72.5° - 252.5° T) an of an
apparently perpendicular wall that ran from the corner of the single
southern room (158.5° - 338.5° T) (Figure 8.6). The two walls are within
4° degrees of perpendicular, which seems about as accurate as might be
expected of a modestly skilled builder. At the time the structure was
built (around A.D. 850), one could have sighted along the main wall from
west to east to the place on the horizon where the bright star Aldebaran
rose; sighting from east to west along the wall would have pointed to
within 2° of where Sirijus, the brightest star in the sky, set. These two
stars have been cited as ceremonially, and perhaps architectur- ally,
important in certain Anasazi sites (Reyman [16]) and in certain Plains
Indians structures (Eddy [17]). However, in this apparent seasonal
farming structure, the alignment seems to have been accidental. The
measurements recorded at Little House are illustrated in Figure 8.7.
Analysis did not indicate that such seasonal structures were oriented

-17-
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Figure 8.6 Alignments measured at Little House (Site
5MT2191): (A) south wall of northern
rooms; (B) west wall of south room.
(Adapted from Hewitt [18]).
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Alignments measured at Little House (Site 5MT2191).

Figure 8.6
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Figure 8.7

Graphic summary of measurements obtained
at Little House (Site 5MT2191): (A) south
wall off north rooms; (B) west wall of
south room.
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accordir to astronomical phenomena with potential importance for uw g
41t s, suc as sunrise or sunset at the spring and fall equinoxes. A
report of the excavations at Little House has been prepared by Hewitt

18].

Cline Crect Pueblo (Site 5MT2663)

Trai it measurer 1its were taken along two wall alignments at the -
central horseshoe-shaped room complex at the site (Figure 8.8). The inner
wall of the north arm of the horseshoe is oriented 157.5° - 337.5° T and
the inner wall of the south arm is oriented 135° - 315° T. A reading was
also taken to establish the compass bearing of the Emerson Ruin (Site
5MT4447) from the Cline Crest site (157.5° T); this is the same as the
measurement recorded for the north arm wall. This coincidence suggests
this portion of the roomblock was intentionally laid out to point toward
the Emerson Ruin; however, no éertain conclusions can be drawn at this
point. Similarly, sighting along the same wall from southeast to north-
west would have pointed to within 3° of the point on the hori- zon where
the bright star Capella, the sixth brightest star in the sky, set in about
A.D. 900, when the site was presumably occupied; sighting along the south
wingwall from northwest to southeast would have pointed to where the
bright star Fomalhaut rose in A.D. 900. However, these alignments should
be presumed to be coincidental until other evidence of similar alignments
on the same stars is found. Astronomical measurements recorded at Cline
Crest Pueblo are shown in Figure 8.9. It is notable that the structure
measured at Cline Crest Pueblo has the same general orientation as the
horseshoe room complex at McPhee Pueblo; the builders of both complexes
apparently adopted the same orientation strategy during planning and

construction. 22~



Figure 8.8 Alignments measured at Cline Crest Pueblo

(Site 5MT2663): (A) south arm of
horseshoe roomblock; (B) north arm of

horseshoe roomblock.
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Alignments measured at Cline Crest Pueblo (Site 5MT2663).

Figure 8.8
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Figure 8.9

Graphic summary of measurements obtained
at Cline Crest Pueblo (Site 5MT2663): (A)
south wall of horseshoe roomblock; (B)
north wall of horseshoe roomblock and
azimuth to Emerson (Sundial) Ruins.
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Figure 8.10 Alignments measured at Emerson Ruins
(Site 5MT4447). Letters A through N
indicate radial walls.
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Table 8.1 True Azimuths Measured at Emerson
Ruins Tri-wall Structure
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Alignment Azimuth
(Radial Wai, 1978 Survey Emerson Survey
1) (°T)
A 10 11
B | 35 37.5
C | 62 60
D | 87.5 90
E | 99 -
F | 112.5 113.5
G 127 130
H 152 152.5
I 178 -
J 213 207.5
- - 230
- - 246.5
K 269 270
L 294 300
M | 317.5 322.5
N | 344 349
|
-30-
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Figure 8.11 Schematic ground plan of Emerson Ruins.
(After Emerson in Fewkes [10:35].)
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Figure 8.11 Schematic ground plan of Emerson Ruins.



The 14 wall alignments measured in the D.A.P. survey define 28
« acific azimuths and it is possible to associate eight of them with
places on the horizon Qhere promﬁnent stars rose or set in A.D. 1100, the
presumed date of construction of the site. Among these, Wall C (Figure
8.10) marks the direction of summer solstice sunrise and winter solstice
sunset with an error of 1.5°.

This ar ysis suggests that astronomical phenomena may have been
considered by the builders of the Emerson Ruin. The orientations of the

14 walls are illustrated in Figure 8.12.

Yucca House Ruins

Tral it measurements were taken of architectural orientations at
three structures at the site: a large (about 40 by 40 m) square enc )sure
with an intact wall on the north side, a double-walled circular structure
(perhaps a double-walled tower), and a square "apartment house" consisting
of a row of rooms around a central enclosure (Figure 8.13). 1In Holmes'
1876 description of the ruin (ia—dacksen LZ%:399—400]), the first
structure is termed the "Lower House," and the square apartment house is
referred to as the "Upper House." Holmes' terminology has been maintained
in the following summary, and the double-walled circular structure is
referred to as such.

The walls of the Lower House are perpendicular within 4°, represent-
ing the ability of a modestly skilled artisan. They are not laid out
according to the cardinal directions, but are rotated about 10° counter-
clockwise from true north. It is possible that the builders intended the
structure to be oriented in the cardinal directions and that this error
represents their level of skill without a compass. It was not particular-

-33-
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Figure 8.12 Graphic summary of measurements obtained
at Emerson Ruins (Site 5MT4447). Letters
correspond to alignments illustrated in
Figure 8.10.
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Figure 8.13 Alignments measured at the Upper and
Lower Houses, Yucca House Ruins.
(Adapted from Fewkes [10:35].)
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Figure 8.13 Alignments measured at the Upper and Lower Houses, Yucca House
Ruins.
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Figure 8.14 Graphic summary of measurements obtained
at the Lower House, Yucca House Ruins.
Letters correspond to alignments
illustrated in Figure 8.13.
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Figure 8.15 Graphic summary of measurements obtained
at the Upper House, Yucca House Ruins.
Letters correspond to alignments
illustrated in Figure 8.13.
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Figure 8.16 Alignments measured at the double-walled
circular structure, Yucca House Ruins.

Letters A through G indicate radial
walls.
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Figure 8.16 Alignments measured at the double-walled circular structure,
Yucca House Ruins.
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Table 8.2 True Azimuths Measured at the Double-walled
Circular Structure at Yucca House Ruins

Alignment Azimuth
(Raa1ai WalTs) (Gl))

41

87.
122.
200.
254
315.
341.

OMMoOOD P
oo

(4,08 ]

The radial-wall directions do not exhibit any obvious symmetry about
the north-south directions, as might be expected if the structure were
laid out astronomically. The seven wall alignments define 14 compass
directions; five of these come within 2° of where bright stars rose or set
in A.D. 1200, the presumed date of construction for the structure; this is
close to what one would expect by chance. The stars- are Deneb (19), Vega
(5), Arcturus (4), Antares (16), and Fomalhaut (18). The numbers in
parentheses give the rank of the star in brightness, i.e., a rank of ~
indicates the brightest star visible at Yucca House, a rank of 2 indicates
the second-brightest star visible, etc. One of the walls (Wall C) is laid
out to within 2° of the direction of the sun's rise at winter solstice
(21 December) and of its setting at summer solstice (21 June). The
compass readings obtained fromvfnvestigations at the double-walled

structure are illustrated in Figure 8.17.

Mud Springs (Toltec) Ruins

Within the cluster of crumbling roomblocks at this late Anasazi
village (occypied about A.D. 1200) is a tri-wall structure first described

by Holmes [l4?398] (Figure 8.18). Transit measurments were taken of the
-45-
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Figure 8.17 Graphic summary of measurements obtained
at the double-walled circular structure,
Yucca House Ruins. Letters correspond to
alignments illustrated in Figure 8.16.
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Figure 8.18 The tri-wall structure at Mud Springs
Ruins. Top: plan view of architectural
unit incorporating tri-wall structure;
bottom: sketch of tri-wall structure.
(Adapted from Holmes [8:397".)
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compass d » of ten radial walls at this edifice ]

rections given in Table 8.3 are true bearings as measured from the

center of the structure.

Table 8.3 True Azimuths Measured at the Mud Springs
Ruins Tri-wall Structure

Alignment Azimuth

(Raural Walls) (°T)

2
62
82.

131.
179.
202.
241.
254

298.5
331.5

LU IOMMOoOOTW>
oo,

Walls A and E fall nearly on the north-south axis and may be
significant in this regard. The alignment of Wall G, sighted toward the
center of the structure, points to within 1° of the place of sunrise at
summer solstice at the site; the opposite direction, sighted out from the
center of the structure along the wall, points to the place of sunset at
winter solstice. Wall B is nearly a continuation of Wall G, on the other

de of the center, and thus it ¢ “ines the same directions with re« ~d to
the sun. Wall I, sighted toward the center of the structure, points to
within one-half degree of the place on the horizon where Sirius, the
brightest star in the sky, rose in about A.D. 1100, the presumed date of
construction for the site.

The 10 wall al® ments define 20 horizon azimuths that can be

examined for correspondence with other astronomical phenomena; half can be

-50-
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Figure 8.19 Alignments measured at the tri-wall
structure, Mud Springs Ruins. Letters A
through J indicate radial walls.
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Figure 8.19 Alignments measured at the tri-wall structure Mud Springs Ruins.
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associated with pla ; on the horizon where prom.. _nt stars rise or set.
However, until more is known about the original appearance of the
structure it seems unwise to presume that these are more than accidental.
The measurements obtained from the structure are graphically illustrated

in Figure 8.20.

Crodman Point Ruins
Two great kivas have been reported by Pinkley at this large village

(in Vivian and Reiter [22:105]). The archaeoastronomical reconnaissance
was performed at the structure built on bedrock adjacent to Juarez
Sprit ;. Transit measurements were made of several alignments suggested
by visil 2 remnants of walls and features: the apparent axis (as defined
by two entranceways spaced diametrically opposite on the circular,
bounded structure) and a square of apparent footings for four main roof
posts (Figure 8.21). Table 8.4 presents the true bearings based on these
measure :nts. The axis of the structure is remarkably close to the

rth-south 1line--within about 2°, which is probably as closely as the
entranceways, taken as measurement points, could be defined; that is, it
could have been constructed with an exact north-south axis. Similarly,
the four footing locations are laid out in a square whose sides are also
remarkably close to the cardinal directions. The two north-south sides
are within 1° of true north-south; one east-west side is within 3° and the
other within 2° of the true east-west direction. The closeness to true
cardinal directions is notable. Measurements recorded at the Goodman

Point great kiva are graphically illustrated in Figure 8.22.
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Figure 8.20 Graphic summary of measurements obtained
at the tri-wall structure, Mud Springs
Ruins. Letters correspond to alignments
illustrated in Figure 8.19.
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Figure 8.20 Graphic summary of measurements obtained at the tri-wall
structure, Mud Springs Ruins.



Figure 8.21 Alignments measured at the great kiva,
Goodman Point Ruins.
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Figire 8.21 Alignments m
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Table 8.4 True Azimuths Measured at the
Great Kiva, Goodman Point Ruins.

- Azimuth
Alignment 1)
A (th, ough two entrance
gaps in outer wall) 3-183
B (through western post
supports) 178-358
C through eastern post
supports) 2-182
D (through northern post
supports) 92-272
E (through southern post
supports) 86-266




at the great kiva, Goodman Point Ruins.
Letters correspond to alignments
illustrated in Figure 8.21.
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Figure 8.22 Graphic summary of measurements obtained
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...e site is a very large Pueblo II and Pueblo III habitation complex
that has been described by several early explorers and archaeologists
studying the irea (Prudden [9:262-263], Fewkes [10:16-17]). C@ »ass
readings were obtained from the large, southernmost roomblock at the site,
appr (imi 21y 600 m south of the "large mound in the village" described by
Fewkes [10:17]) (Figure 8.23); the great kiva in the nor‘ ern units was
not measured because of the lack of visible alignments. Transit readings,
obtained from the back and east walls of the structure, are graphically
illustrated .n Figure 8.24. The back wall exhibits an orientation within
2° of the east-west line, while the east wall is oriented northwest to
southeast (Z 5° - 165° T). The almost exact east-west orientation of the
back wall is perhaps significant and may reflect a deliberate preference

by the builders.
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Figure 8.23 Alignments measured at Yellowjacket
Springs (Surouaro) Ruins: (A) back wall
of roomblock in the southern units; (B)
east wall of same roomblock.
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Figure 8.24

Graphic summary of measurements obtained
at Yellowjacket Springs Ruins. Letters
correspond to alignments illustrated in
Figure 8.23.
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Figure 8.23 Alignments measured at Yellowjacket Springs (Surouaro) Ruins.
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tri-wall structure at the Hubbard Site.
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Figure 8.25 Plan of the tri-wall structure at the
Hubbard Site. (Adapted from Vivian
[20:9]).
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