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Essay on The Sky and The Built Environment
Word count: 4519

This essay will critically examine the cultural expression of the sky in the following three-dimensional structures: Casa Malpais and the Chimney Rock Pueblo Great House. As with many ancient peoples, the people native to the American Southwest placed great importance on observing the sky. Not only for survival purposes – keeping a calendrical system of any kind was necessary for agriculture. These ancient people incorporated the sky into their culture, religion, art, and architecture. There is evidence of many Native American tribes having ‘sky-watchers’, priests who would watch and measure the details of the sky and record its repetitive nature.
 Connection with nature is a vital component in many Native American cultures, thus frequently these ancient peoples would not only observe the nature of the sky, but would see how it interacts with their surroundings. If an object on their landscape aligned with a kind of astronomical phenomena, this was likely considered a sacred unity of sky and earth, and thus they may build shrines at the given site. This is what happened in the event of the Chimney Rock Pueblo Great House. In other circumstances, these ancient peoples may force the earth to conform to them and build their own homes or shrines with astronomical alignments, or paint rock art that connected with the sky. Even when there is no convergence of the sky and earth to be considered sacred, they still consider the sky in what they create.

Casa Malpais and the Chimney Rock Pueblo are both sites located in the American Southwest but display different architectural and artistic traditions between the Mogollon and Anasazi cultural regions respectively. Casa Malpais is located near Springerville, Arizona in the White Mountains. This site is considered a late Mogollon site, dating back to roughly 1260 C.E.
 The Mogollon cultural region spans southeastern Arizona and southern New Mexico, running down to northern Chihuahua, Mexico. Its also includes some parts of far west Texas. The Mogollon culture was present for roughly 1000 years, between 200 C.E. to 1450 C.E. The Mogollon tradition was discovered and named by Emil W. Haury in 1985 in the book ‘Mogollon Culture in the Forestdale Valley, East-Central Arizona’.
 In this book, Haury details his research into a distinct cultural group separate from that of the Anasazi (also known as Ancestral Puebloan) further north, located in the modern Four-Corners region, and the Hohokam in central and eastern Arizona. Casa Malpais is an objectively small Mogollon site, in comparison to larger and more famous sites like the Gila Cliff Dwellings and Grasshopper Pueblo, both built about the same time as Casa Malpais. However, research has indicated that Casa Malpais, small as it may be, has astronomical connections not seen in these other sites.
Chimney Rock Pueblo is one of the most notable sites of southwestern American archaeologically. Chimney Rock is located in southeastern Colorado, within the Southern Ute Reservation. The full Chimney Rock Archaeological Area is extremely large, containing over one hundred smaller sites within it, with research indicating that it housed eight semi-independent communities from 925-1125 C.E.
 However, the primary facet of this area is that of the Chimney Rock Pueblo Great House and Chimney Rock itself and its astronomical connections, perhaps being the reason for such a large population in the area. Chimney Rock Pueblo belongs to the Anasazi cultural tradition, which occupies northern Arizona, northern and central New Mexico, southwest Colorado, and southeast Utah. The Anasazi tradition existed from 100 to 1600 C.E., only eventually diminishing when the Europeans arrived. Their modern descendants occupy the Hopi, Zuni, Acoma, and Laguna tribes.
 Chimney Rock Pueblo is only about 100 miles north of the most famous southwestern archaeological area, Chaco Canyon. When discussing archeoastronomy in the American southwest, Chaco Canyon is one of the first places to mention, with multiple major astronomical connections in places like the Fajada Butte and Pueblo Bonito, as well as the orientation of many of the settlements within the canyon. Chimney Rock and Chaco Canyon are both part of the Anasazi cultural tradition, and not that far apart from each other, so there are many theories regarding Chacoan interference or influence in the building of the Chimney Rock Great House.
The Archeoastronomy of Casa Malpais

Casa Malpais is located on a slope in the White Mountains, consistent with the overall Mogollon culture of a primarily mountainous people, below a basalt flow cliff at the edge of the White Mountain Volcanic Field. It is a nationally recognized archaeological site, being declared a National Historic Landmark in 1964. While not a large site, Casa Malpais was divided into six distinct terraces by Danson and Malde in 1950.
 The site consists of a masonry pueblo and ten individual masonry rooms, a Great Kiva, a large enclosure made from boulders, a room block of three-rooms and various petroglyphs. Mt. Blady and Escudilla Mountain are visible from Casa Malpais and are sacred to the White Mountain Apache and Zuni, respectively.
 The sections of the site to focus on when analysing its potential astronomical connections are the large boulder walled enclosure on Terrace F and some of the petroglyphs. The purpose of the enclosure has been speculated to be a formal dance plaza, a corral to contain game, or an astronomical observatory.
 

The theory of it being an astronomical observatory game from Christopher Adams in 1996 at the ninth Mogollon Conference in New Mexico.
 The enclosure has five openings along its walls, though there is some discrepancy with the Danson and Malde mappings of it that showed only one opening to the south as opposed to the two that the National Park Service survey in 1987 showed.
 In 1990, the Casa Malpais Restoration Project was undergone by the nearby town of Springerville, resulting in archaeological work being done between 1991 and 1993 to survey, stabilize, reconstruct, excavate, and recover artifacts from the site. The potential ‘solstice observatory’ went through partial reconstruction, and thus the analysis of the openings of the enclosure and their astronomical alignments must be taken with great care and may not be completely accurate to the original structure. Adams suggested that all the openings of the Terrace F enclosure provided alignments with solstice and equinox sunsets and sunrises.
 Kenneth J. Zoll conducted an investigation from 2009 to 2011 into this potential solstice observatory in conjunction with Archaeology Southwest, examining Adams reported alignments with compass readings and visual observations during solstice and equinox sunrises and sunsets.
 
Of the six potential alignments that Adams reported in his paper, Zoll was only able to find any potential validity with two of them, but all of Adams’ alignments had problems. The south-to-southeast alignment, reportedly in alignment on equinox sunsets, was off by a measure of nearly 15 degrees. Alignments of the southwest and northeast openings Adams stated produced a summer solstice sunset and sunrise alignment, respectively, but the alignment point was never specified and thus it was impossible to measure with a compass. Similarly, Adams stated that ‘one of the openings proved to be oriented in a straight line to true north’
 but does not provide where inside the enclosure the point of alignment would be, making it impossible to confirm.
 A handout from the Casa Malpais Museum says that the alignment is to a ‘huge foundation stone’ and would presumably be aligned with Polaris, the North Star. Due to the procession of the earth, Polaris was not almost exactly in the direction of magnetic north around the period of Casa Malpais’ occupation like it is now. This would mean that Polaris would appear in a slightly different position as seen from the north opening from year to year, so it’s unlikely to line up exactly with the ‘foundation stone’ consistently. Polaris can also be seen from anywhere within the Casa Malpais site, so Zoll concluded that the north opening was unlikely to have been constructed for systematically observing Polaris. The only two of Adams’ alignments that Zoll found to be accurate were the south-to-northeast and southeast alignments. The south-to-northeast alignment was relatively accurate when read with a compass, but the northeast opening alignment was questionable as it does not have well defined walls, so it is difficult to determine if this alignment was on purpose. The southeast alignment, supposedly a winter solstice alignment, was accurate with both compass reading and visual observation. However, Zoll states that ‘because of the nearness of the basalt cliff to the structure, the sun is at such a high declination at sunrise that no distinctive sun shaft enters the enclosure to reach the semicircular feature (identified as a shrine in Figure 3)’.
 He postulates that, because the alignments are viable, that it’s possible that when the eastern wall was intact there could have been a rock structure on top of it that cast a shadow falling in line with the ‘shrine’ feature. Ultimately, the alignments that Adams reported on were mostly weak and unverifiable, but Zoll found other alignments within the enclosure that seemed to have much more promise.

Zoll noted that the south entrance to the enclosure did not match horizontally with the other wall with no topographic reason for it or other structure on the site with the same anomaly. Upon further investigation, at sunset on the winter solstice, light enters through the south entrance and extends to the middle of the enclosure in a distinctive rectangular shaft and frames a set of large boulders. Whether these boulders were purposefully placed there is unknown, as it would require excavation which Zoll was not approved for. However, Zoll finds that on the equinox sunset, light passes through the southern entrance to frame another pair of large boulders, though them being placed there on purpose is again uncertain. Zoll finds that the purpose of these ‘misaligned’ entrances is found during the summer solstice sunset, where light travels just along the southern interior wall and bathes a supposed ‘shrine’ along it in sunlight. He notes that if the southern entrances had been built to meet, sunlight would not have been able to enter the enclosure. Assuming that all these alignments were created purposefully, it indicates that the southern entrance of the enclosure does have an astronomical purpose, acting as a fulcrum for sunlight throughout the year.
 
No other structure in Casa Malpais seems to have astronomical alignments. However, there are several petroglyphs on the site that seem to also have an astronomical connection. Many of these petroglyphs are located on the north side of the site, including ones titled the Bear Claw Petroglyph and the Sun Hook Petroglyphs. Adams reported that the Bear Claw Petroglyph was in alignment with the winter solstice sunset and the two openings of the large enclosure, but Zoll determined that this was likely an unintended effect and the same could be said for many positions surrounding it because the distance between the petroglyph and enclosure was so large. However, some members of the Little Colorado Chapter of the Arizona Archaeological Society, which had been working parallel to Zoll and his team cataloguing the artifacts collected during the restoration project in the 1990’s, found that the Bear Claw Petroglyph is northeast of a natural rock formation that results in the petroglyph being framed by a shaft of light on the equinox sunset. Casa Malpais is considered sacred land by the Hopi and Zuni tribes, which both have bear clans, so it is likely that the petroglyph was placed there purposefully, with its claws outstretched towards the setting sun.
 Another set of petroglyphs to the north of the site, the Sun Hook Petroglyphs, depict curvilinear, hook-like images. There is one hook drawn on an eastern boulder that is bisected perfectly by sunlight and shadow on the summer solstice. Another boulder located nearby has the same hook shape and was found to also be perfectly bisected, but on the winter solstice. Both petroglyphs have other drawings alongside them, most notably lizard-man-like images that could be indicating prayer positions. Two boulders at the far southwestern end of the site also have petroglyphs aligned with the winter and summer solstices, however these ones are different from the Sun Hook petroglyphs. They are circular with a dotted tail going into the centre, with he summer solstice one being a closed circle and the winter solstice one being slightly opened. The lizard-man-like image is found again on the winter solstice marker and could potentially also be on the summer solstice marker, but the image is too faded to tell. 
 The Archeoastronomy of Chimney Rock Pueblo


Chimney Rock is a unique archaeological site as its seen to be an outlier of Chacoan outliers. 100 miles north of Chaco Canyon means it is far too remote to be considered part of the Chacoan regional system. In the 1983 book ‘The Outlier Survey: A Regional View of Settlement in the San Juan Basin’, Powers et al. clarify and refined the concept of the Chacoan Outlier.
 A Chacoan outlier is a site that is ‘physically separated from Chaco Canyon, yet exhibiting Chacoan masonry, Chacoan ceramics, great kivas or tower kivas, and connected to Chaco by means of a roadway and visual communication system’.
 Powers et al. define multiple subregions linked with Chaco Canyon by major road system. Chaco Canyon, despite being part of the larger Anasazi cultural group, had very distinct architecture, pottery, art, and hierarchy systems, making it easier to determine Chacoan influence in any given settlement. Chimney Rock is seen to be an outlier of Chacoan outliers as it is the most remote, the highest, and the most distant from water.
 Despite its location, Chimney Rock Pueblo became a large settlement with visible Chacoan influence. The most notable facet of Chimney Rock Pueblo is its Great House and Chimney Rock itself. J. McKim Malville surveyed portions of the Chimney Rock Archaeological Area in 1988 in an attempt to find evidence of astronomical activity. He believed that its location indicated something private and sacred for the ancient peoples that lived there, stating that ‘this remote, high space adjacent to the spectacular pinnacles of Chimney Rock may have been chosen as the site for an outlier primarily because of its sacred geography.’
 He points out that the Chimney Rock area is considered to be sacred to the Taos Pueblo people. Originally looking for a connection between the Twin War Gods and Venus, Malville and his team eventually made the discovery that, standing at the Great House, the moon would rise directly between the pillars of Chimney Rock on the day of the Major Northern Lunar Standstill.
 He confirmed that for roughly two years every 18.6 year period, the moon reached a high enough northern declination to rise between the pinnacles of Chimney Rock Pueblo. 

To prove that there was a connection between the lunar standstill and the creation of the Chimney Rock Great House, Malville turned to dendrochronology. Dates obtained from the tree rings of logs from the site indicated that the two major episodes of construction on the pueblo aligned with the two last lunar standstills of the 9th century C.E.
 The tree rings show that the first episode of construction occurred in 1076 C.E., with the lunar standstill between the peaks occurring in 1073. The second bout of construction was to raise the floor higher, adding a second horizontal ventilator shaft, occurring in 1093 after the lunar standstill in 1092. It should also be noted that almost all the Chaco outliers were built between 1086 and 1120, so the Chimney Rock Great Pueblo’s construction in 1076 is a significant exception.
 Another point towards proving the creation of the Chimney Rock Great House relates to the Major Lunar Standstill is its location. The Chimney Rock Archaeological Area is already remote and high up, with very little nearby arable land, but the location where the built the Great House itself is even more notable. On the mesa near Chimney Rock, the walls of the Great House were placed directly on barren sandstone, meaning there was no soil or vegetation even before the pueblo was built. Given its height, the stone to build the pueblo with had to be carried up a narrow causeway of rock with a steep drop off each side, making it difficult to get to. Given that there was no water on the mesa, construction either had to be carried out during the winter to make mud from snow, or water had to be carried up in buckets, as there likely wouldn’t have been enough snow.
 These conditions make it incredibly unlikely that the occupants of Chimney Rock would have chosen to build a pueblo at that location arbitrarily, it likely was considered sacred or had some sort of ceremonial purpose. There are few theories otherwise regarding what it could be. There is also an unknown structure, named the ‘Guard House’, blocking access to the mesa from the rest of the Chimney Rock settlement area. The mesa was clearly cordoned off for special use. 


The construction of the pueblo also brings up mention of the influence of Chaco Canyon, which itself has many astronomical alignments and connections throughout all its settlements. Malville states that the architecture indicates a ‘precise and detailed transference of masonry technique, architectural planning, and kiva construction between Chaco Canyon and the Chimney Rock Pueblo’.
 However, the ceramics of Chimney Rock seem to have the same style throughout the entire area, distinct to the Chacoan style. Masons and architects were typically men, while potters tended to be women, meaning that Chacoan women did not follow the men that came to Chimney Rock. This implies that there wasn’t any sort of migration from Chaco Canyon to Chimney Rock that would result in adaptation of archaeological style, but rather a select group visiting from Chaco Canyon with a vested interest in visiting Chimney Rock and constructing the Great House. Another interpretation is that the men married local women who used the local style to make pottery, but the presence of outsiders from Chaco Canyon is clear. The markings of Fajada Butte indicate that there was knowledge of the lunar standstill cycle in Chacoan culture
, so there is potential for priests to have been making pilgrimage northward to observe the moons cycle. 

For communities who actively mark the movement of the moon like the community at Chimney Rock did, they likely also tracked the moment of the sun. Malville notes that, at sunrise on the summer solstice, one can see the sun rise over the highest point of Chimney Rock when looking eastward from the lower settlement or when walking up the causeway to the high mesa. However, the sunrise is blocked by the high chimney for at least a month prior to the solstice, and for a community so dedicated to the sky, they likely had another place to have a clear view of the rising and setting of the sun year-round. Malville points out that there is a singular tower on the high mesa above the south-eastern cliffs that would provide a perfect view of the horizon, and thus may have been constructed as an observational tower used to view the movement of the sun.
 This structure has been named the Sun Tower, though there is little evidence other than its position to indicate that it was used as an observatory. 
Sacred Geography

When comparing how Casa Malpais and Chimney Rock Pueblo interact with the sky and astronomy, the difference isn’t immediately noticeable. They both come from a similar region and cultural groups that interacted with each other extensively. However, the biggest difference between the two of them is their relationship with the land rather than the sky. Casa Malpais is not a large site, but it gives a lot of information on how the Mogollon approached astronomy. Despite existing for roughly a millennium, the Mogollon didn’t begin building above ground until the last few centuries of their existence, between 1000 and 1450 C.E.
 The Mogollon were some of the last to start building above ground rather than digging pit houses, but part of that could be related to the location that they typically settled in. Being a mountainous people, there may have been structural complications when it came to building above ground that they could not resolve. There was likely outside influence, perhaps from the nearby Anasazi, that allowed for them to finally begin building above ground. However, this lack of above ground buildings means that they didn’t have the same kind of relationship with astronomical architecture that the Anasazi did. Pit houses meant that there wouldn’t be entrances, exits, or windows for light to shine through. This seems to have resulted in more of a focus on rock art to connect with the sky. In Casa Malpais alone there are multiple separate petroglyphs that track the movement of the sun and solstices. Young points out that, despite the evidence of the interaction of petroglyphs with light and shadow, it is still difficult to understand the significance of these phenomena and what they meant to the people who made them.
 However, Young also says that despite that difficulty, ‘the effort must be made if we are to go beyond our own culturally bound perception’.
 It should be noted that Casa Malpais has materials from a combination of time periods within it, meaning that there could be an overlap as to the astronomical practices of the people. The rock art, for example could have potentially been made before the enclosure, and only after the Mogollon were introduced to building above ground did they start making astronomical connections with buildings. This is just speculation, however, as there is only a single other Mogollon stie with potential land or rock art connected to astronomy. At a site called Paquimé in Chihuahua, Mexico, there is a piece of land art called the ‘Mound of the Cross’ that is made up of a cross shaped platform with mounds on each end that is aligned to the four cardinal directions, meaning it could possibly have astronomical connections or some kind of calendrical function.
 Otherwise, there is no evidence, or at least research, into the astronomy of other Mogollon sites. 

For sites like Chimney Rock, who were building above ground for much longer than the Mogollon, with additional influence from major cultural centres like Chaco Canyon, the peoples there would likely interact with the land and sky differently. They can not only build their own buildings along astronomical alignments, but they can observe the patterns of how the sky interacts with the land around them and take advantage of it. The Major Lunar Standstill falling directly between the pinnacles of Chimney Rock is an incredible coincidence, but the peoples living there likely didn’t see it that way. Much of the native American worldview comes from the interactions within nature. Malville calls this ‘bundling’. The Sun, Moon, landscape, ritual, pilgrimages, and great houses together, not individually, ‘are the key to accessing the sacred realms of Native American people’.
 The people of Chimney Rock, and likely Chaco Canyon, saw this phenomenon and were able to build around it, creating something where the focus was nature interacting with nature rather than something man-made. This does not mean that the Anasazi peoples did not do rock art at all, they did quite a considerable amount. Some of the most iconic examples of rock art come from Chaco Canyon, like the Supernova Pictograph depicting the supernova of 1054 C.E. and the Sun Dagger at Fajada Butte. The Sun Dagger is one of the primary examples of Native Americans tracking the movement of the sun and moon to such a precise degree. The existence of the Supernova Pictography, as well as the 1054 supernova itself, could indicate the society paying even closer attention to the sky after such an incredible occurrence. The Anasazi have more of a combination between land art and rock art, but Chimney Rock Pueblo is an example of these ancient peoples worshipping something that is purely interactions between nature. Malville discusses the kind of feeling seeing the lunar standstill between Chimney Rock pinnacles evokes: ‘When it [the moon] rose between the double spires above the snow covered landscape, coloured red from the glow of sunset, the moon must have appeared huge and brilliant. The sight of the moon rising between the chimneys ranks as one of the great dramatic events of the heavens. Our Anasazi predecessors could not help but have been impressed.’
 Where in Casa Malpais the inhabitants created a conjunction of land and nature, the peoples of Chimney Rock Pueblo worshipped its natural occurrence.
Conclusion


Casa Malpais and Chimney Rock Pueblo are both that carry a large amount of history for their respective cultural regions, while also exhibiting their interactions with other societies. Casa Malpais had the distinctive qualities of a late Mogollon site, and despite its small size still carries many cultural implications in terms of how information was shared between cultural groups of the area. Chimney Rock Pueblo is much larger than Casa Malpais and is part of a different cultural group, but there is a rich history to be uncovered regarding its relationship with Chaco Canyon, a major southwestern powerhouse. Both sites, despite their differences and similarities, share the common trait of their inhabitants finding ways to interact with the sky. The peoples of Casa Malpais created art on rocks to correspond with the sunlight cast on the summer and winter solstices, as well as the equinoxes. When they eventually moved past pit-houses and onto above-ground structures, likely due to influence from neighbouring cultures like the Anasazi, they began to incorporate the sky into their buildings as well, creating a fulcrum for sunlight throughout the year out of a simple doorway and some boulders. Chimney Rock Pueblo took a naturally occurring phenomenon and turned it into a place of worship. To see the moon through the Chimney Rock pinnacles requires it to be viewed from a specific angle, but the people of Chimney Rock still determined it was a sacred enough occurrence to create something in a difficult location for the sake of their spirituality and connection with nature. 

Each site takes a slightly different approach to how they interact with the land and sky. Despite both sites being in the American Southwest, the cultures they came from differed greatly, from their architecture and pottery to how they align their buildings. Casa Malpais seemed to focus more on man’s interaction with nature while Chimney Rock added the creations of men as an afterthought to a natural interaction between sides of nature. However, though there may be differences, there are many similarities between these sites, as well. The creation of kivas and pueblos are common throughout the American Southwest, being a staple part of the architecture for many tribes. Both sites were also influenced by outside sources, whether that be Casa Malpais finally catching onto above-ground buildings or architects and priests from Chaco Canyon journeying up to Chimney Rock. Ultimately, despite differing ways in how they did it, both sites made connections to the heavens so strong they are still considered sacred sites by members of descendant tribes to this day.
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Figure � SEQ Figure \* ARABIC �1�: Regions of ancient regional tribes in the southwestern United States and northwestern Mexico (Khan Academy, Lauren Kilroy-Ewbank)





Figure � SEQ Figure \* ARABIC �2�: Aerial view of Casa Malpais' Great Kiva (upper left), pueblo (center top) and the Terrace F enclosure (lower right). (Zoll, 2012)





Figure � SEQ Figure \* ARABIC �3�: Potential astronomical alignments from 'A Possible Solstice Observatory' Study. (Adams, 1999).





Figure � SEQ Figure \* ARABIC �4�: Depiction of the Sun's Path into the Terrace F Enclosure as postulated by Zoll. (Zoll, 2012).





Figure � SEQ Figure \* ARABIC �5�: Curvilinear Petroglyph, also known as one of the 'Sun Hook Petroglyphs' at Casa Malpais. (Zoll, 2012).





Figure � SEQ Figure \* ARABIC �6�: Chimney Rock Pueblo (5AA83) looking east at the time of excavation by the University of Colorado (Malville, 1989).
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