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Introduction
This essay will critically review the debate between the archaeoastronomical interpretations of Chankillo, Peru offered in the following papers: ‘The Social and Ritual Context of Horizon Astronomical Observations at Chankillo’ by Iván Ghezzi and Clive L. N. Ruggles, and ‘Astronomy and Ceremony at Chankillo: an Andean Perspective’ by J. McKim Malville.[footnoteRef:1] Initial versions of each paper were presented at the ninth “Oxford” International Symposium on Archaeoastronomy, with Malville’s paper directly following that of Ghezzi and Ruggles in that conference’s edited volume of papers. This essay will first introduce Chankillo, recognising both public and academic engagement with the site, before comparing Ghezzi and Ruggles’s evidentiary interpretation against Malville’s. Taking a thematic approach, the methodologies employed, evidence offered of calendrical significance, and conclusions drawn in each paper will be critically reviewed. [1:  Iván Ghezzi and Clive L. N. Ruggles, ‘The Social and Ritual Context of Horizon Astronomical Observations at Chankillo’ in Clive L. N. Ruggles (ed.) “Oxford IX” International Symposium on Archaeoastronomy, Proceedings IAU Symposium no. 278 (2011), 144-153; J. McKim Malville, ‘Astronomy and Ceremony at Chankillo: an Andean Perspective’ in Clive L. N. Ruggles (ed.) “Oxford IX” International Symposium on Archaeoastronomy, Proceedings IAU Symposium no. 278 (2011), 154-161.] 


Site Engagement
Chankillo, whose enigmatic Thirteen Towers form only part of the ancient complex in Peru’s Casma Valley, sparked international interest in 2007 when those towers were collectively heralded as the ‘oldest solar observatory in the Americas’ by the BBC.[footnoteRef:2] That report, amongst others, directly followed the 2007 publication of Ghezzi and Ruggles’s tantalisingly entitled ‘Chankillo: A 2300-Year-Old Solar Observatory in Coastal Peru’ in Science.[footnoteRef:3] Aside from the two papers that this essay directly compares, Malville, Ghezzi, and Ruggles have published prolifically on Chankillo since that first, catalytical Science paper.[footnoteRef:4] Their collective publishing record showcases the tight entanglement between a limited number of researchers and significant sites which is indicative of academic archaeoastronomy. Within their publishing history regarding Chankillo, Ghezzi, Ruggles, and Malville make observations and draw conclusions on the function of the site, with particular attention paid to the Thirteen Towers.[footnoteRef:5] The two papers this essay will consider, therefore, are very much the products of repeated and refined academic debate, albeit predominantly between Ghezzi and Ruggles versus Malville.  [2:  ‘Towers point to ancient Sun cult’, BBC News (1 March 2007) <http://news.bbc.co.uk/1/hi/sci/tech/6408231.stm>, [accessed 17 February 2019].]  [3:  Iván Ghezzi and Clive L. N. Ruggles, ‘Chankillo: A 2300-Year-Old Solar Observatory in Coastal Peru’, Science, vol. 315, no. 5816 (2007), 1239-1243.]  [4:  J. McKim Malville, Michael Zawaski, and Steven Gullberg ‘Cosmological Motifs of Peruvian Huacas’,
Archaeologia Baltica, vol. 10 (2008), 175-182; J. McKim Malville, ‘The Casma Valley of Peru: A Cradle
of Pre-Inca Astronomy’, Mediterranean Archaeology and Archaeometry, vol. 14, no. 3 (2014), 169-178; J.
McKim Malville, ‘Pre-Inca astronomy in Peru’ in Clive L. N. Ruggles (ed.) Handbook of
Archaeoastronomy and Ethnoastronomy (New York: Springer, 2014), 795-806; Iván Ghezzi, ‘Religious
Warfare at Chankillo’ in William H. Isbell and Helaine Silverman (eds.) Andean Archaeology III: North
and South (New York: Springer, 2008), 67-84; Iván Ghezzi and Clive L. N. Ruggles, ‘Chankillo’ in Clive
L. N. Ruggles (ed.) Handbook of Archaeoastronomy and Ethnoastronomy (New York: Springer, 2014),
807-820. This is by no means an exhaustive list of the published works by Malville, Ghezzi, and
Ruggles concerning Chankillo, but rather representative of the extent of their collective output.]  [5:  Ghezzi and Ruggles, ‘Chankillo: A 2300-Year-Old Solar Observatory’, pp. 1239-1243; Malville, Zawaski, and Gullberg, ‘Cosmological Motifs’, pp. 178-182.] 


Employed Methodologies 
Neither set of methodologies employed in the two papers falls neatly into Anthony Aveni’s camps of ‘brown’ and ‘green’ archaeoastronomy from the 1980s.[footnoteRef:6] In the intervening decades, ‘brown’ culturally-embracing features have begun to mesh with ‘green’ alignment-seeking statistics to create a fuller picture of how cultures have interacted/are interacting with the sky. To some extent, the methodologies employed in both papers demonstrate this blend. Ruggles has written that ‘Archaeoastronomy, like archaeology as a whole, is a science that asks social questions’ – firmly orienting archaeoastronomy as a scientific branch of archaeology.[footnoteRef:7] Ghezzi, usefully, is an archaeologist.[footnoteRef:8] Perversely, Ruggles later questions whether archaeoastronomy is a ‘valid subdiscipline of anthropology’ necessitating a theoretically-sound foundation.[footnoteRef:9] Whatever its academic classification, it is clear that archaeoastronomy must somehow collect data about the sky and the archaeological record before applying that composite data to the cultural context of the community who initially linked the two. It is within that ‘somehow’ that methodological divergence exists. [6:  Anthony F. Aveni, ‘Introduction: Whither archaeoastronomy?’ in Anthony F. Aveni (ed.) “Oxford II” International Symposium on Archaeoastronomy, Proceedings IAU Symposium (1988), p. 3.]  [7:  Clive L. N. Ruggles, ‘Pushing back the frontiers or still running around the same circles? “Interpretative archaeoastronomy” thirty years on’ in Clive L. N. Ruggles (ed.) “Oxford IX” International Symposium on Archaeoastronomy, Proceedings IAU Symposium  (2011), p. 1, repeated on p. 2.]  [8:  ‘About: Ivan Ghezzi’, ResearchGate <https://www.researchgate.net/profile/Ivan_Ghezzi> [accessed 17 February 2019].]  [9:  Ruggles, ‘Pushing back the frontiers’, p. 2.] 


During their previous collaborations at Chankillo, Ghezzi and Ruggles surveyed the site using GPS units and compass-clinometer equipment to determine ‘azimuth and altitudes, calibrated’ through ‘direct observation of sunrise against the towers’.[footnoteRef:10] This time, a ‘Total Station survey’ was undertaken to extend and verify their dataset.[footnoteRef:11] Accurate numerical measurements, then, are key to Ghezzi and Ruggles’s mathematically-based methodology: through them, legitimacy of proposed solar alignments may be tested and quantitively ‘proved’. Ruggles has noted the difficulty in separating ‘alignment data’ from other data-types, whilst cautioning against considering the former in ‘isolation from its cultural context’.[footnoteRef:12] By including archaeological finds, Ghezzi and Ruggles do offer a wider context for their theories, yet their methodological approach initially favours scientific – if avoiding statistical – site analysis. [10:  Ghezzi and Ruggles, ‘Chankillo: A 2300-Year-Old Solar Observatory’, p. 1241.]  [11:  Ghezzi and Ruggles, ‘Social and Ritual Context’, p. 149.]  [12:  Clive L. N. Ruggles, ‘The stone alignments of Argyll and Mull: A perspective on the statistical approach in archaeoastronomy’ in Clive L. N. Ruggles (ed.) Records in Stone: Papers in memory of Alexander Thom (Cambridge: Cambridge University Press, 1988), pp. 246-247.] 


Like  Ruggles and Ghezzi, Malville’s academic background lies firmly in the sciences, yet it is the cultural context of Chankillo’s architecture upon which he builds his interpretation of the site.[footnoteRef:13] Whilst Malville does not explicitly state the way in which his raw, mathematical data is collected, that comparable instruments to those used in Ghezzi and Ruggles’s survey were employed is implicit.[footnoteRef:14] The very fact that Malville does not share his data collection is indicative of his relationship with the existing cultural record of region, rather than predominantly on angles or equations. In short, Malville’s methodology is culturally-cultivated. As such, he reminds the reader of the interconnected culture shared by Central Andean sites found in ‘the coast, the highlands, and the tropical rainforest’ whose use of the Casma Valley as a thoroughfare is indicated by the spread of such coastally-originating archaeological finds as Spondylus shells.[footnoteRef:15] This pulls Chankillo out of isolation and into the context of an existing cultural corpus. [13:  ‘J. McKim Malville’, Astrophysical and Planetary Sciences: University of Colorado Boulder <https://www.colorado.edu/aps/j-mckim-malville> [accessed 17 February 2019]; Malville, ‘Astronomy and ceremony at Chankillo’, pp. 158-159.]  [14:  Malville, ‘Astronomy and ceremony’, pp. 158, 159.]  [15:  Malville, ‘Astronomy and ceremony at Chankillo’, p. 155.] 


Calendrical Evidence
The importance of Chankillo’s space for communal worship as part of a ceremonial calendar is underlined in both papers, although the hypotheses drawn from this significance are oppositional. Ghezzi and Ruggles understand the calendar to be solar, whilst Malville’s interpretation of the same archaeological evidence prefers a lunar call to ritual (yet is not convinced by any ‘meaningful’ calendar, solar or lunar).[footnoteRef:16] Spondylus shells are acknowledged as part of Chankillo’s archaeological record in both papers, but are used as indications for different theories.[footnoteRef:17] Malville references them to support the integration of lunar events within a ritualistic setting: noting that due to the shared culture of Central Andean sites the lunar cycle held more critical importance than the solar.[footnoteRef:18] With lives potentially at stake, ‘lunar ceremonialism, partly identified by Spondylus shell, developed’.[footnoteRef:19] Ghezzi and Ruggles use the presence of identical shells to suggest that Chankillo’s plazas cradled the crowds gathered to observe rituals happening due to the ‘ceremonial calendar’, specifically a ‘ritual calendar, defined by the systematic observation of the seasonal passage of the sun’.[footnoteRef:20]  [16:  Ghezzi and Ruggles, ‘Social and Ritual Context’, pp. 148-149; Malville, ‘Astronomy and ceremony at Chankillo’, pp. 159-160.]  [17:  Ghezzi and Ruggles, ‘Social and Ritual Context’, p. 148; Malville, ‘Astronomy and ceremony at Chankillo’, p. 155.]  [18:  Malville, ‘Astronomy and ceremony at Chankillo’, p. 155.]  [19:  Malville, ‘Astronomy and ceremony at Chankillo’, p. 155.]  [20:  Ghezzi and Ruggles, ‘Social and Ritual Context’, pp. 148, 151-152; Malville, ‘Astronomy and ceremony at Chankillo’, p.] 


All three scholars agree that the June solstice’s sunset over Tower 13 would give ample scope for a community to join together and celebrate the event in the eastern plaza.[footnoteRef:21] Ghezzi and Ruggles admit that research exploring ‘solar, and possibly lunar, cults’ could be developed at Chankillo, but evidently prefer the former option.[footnoteRef:22] Malville runs with the latter, envisaging the potential for another ceremony on the evening of the June solstice where – lunar cycle permitting – ‘the full moon will be rising’ to the east ‘approximately in line with one’s shadow’, performatively inviting the reader to visualise themselves as part of this potential set of imagined ceremonies.[footnoteRef:23] Solstitial ceremonial gatherings, then, are described in each paper – sharing the same setting, both with crowds assembled for calendrical rites – with Ghezzi and Ruggles underlining the ‘systematic’ nature of the celestial spectacle, and Malville taking a lunar ritual to a personal, shadow-watching, level. The methodological differences employed within each paper thus informs the shaping of theoretical conclusions.   [21:  Ghezzi and Ruggles, ‘Social and Ritual Context’, p. 152; Malville, ‘Astronomy and ceremony’, p. 159.]  [22:  Ghezzi and Ruggles, ‘Social and Ritual Context’, p. 151.]  [23:  Malville, ‘Astronomy and ceremony’, p. 159.] 


Overall Interpretations
[bookmark: _GoBack]Under Malville’s direction, merely reading about Chankillo verges on the ritualistic with his language as performative as that which he seeks to describe. The use of implied invitations to visualise the stairway’s ‘opening’ as being ‘compelling and monumental’ to the extent that ‘One does not know what lies on top or beyond’ makes the reading experience particularly participatory.[footnoteRef:24] Comparisons are drawn by Malville between Chankillo’s staircases and those at Chavín, where staircases could have been instrumental in creating ‘a world apart from normal experience’ [footnoteRef:25] At Chankillo, Malville notes that the succession of towers allow movement ‘from the terrestrial to the solar realm’ until one stands parallel with the solar axis.[footnoteRef:26] Malville’s culturally-motivated methodology goes further, recognising and recounting Tello’s anthropological insight regarding shamans before concluding that stairways were the Central Andean ‘routes of ritual ascent’.[footnoteRef:27] The Thirteen Towers, then, with their many staircases seem to be interpreted by Malville as structural manifestations of the site’s ritualistic purpose. [24:  Malville, ‘Astronomy and ceremony at Chankillo’, p. 158.]  [25:  Malville, ‘Astronomy and ceremony at Chankillo’, p. 156.]  [26:  Malville, ‘Astronomy and ceremony at Chankillo’, p. 158.]  [27:  Malville, ‘Astronomy and ceremony at Chankillo’, pp. 155-156.] 


In line with their methodological approach, Ghezzi and Ruggles use scientific structure and mathematical forms throughout their paper; particularly in their bullet-point list of GPS results.[footnoteRef:28] Based on these results, it is Ghezzi and Ruggles’s position that the Thirteen Towers ‘represent a native form of landscape timekeeping’ that allows even the most casual naked-eye spectator to recognise each day of the year, including ‘all four solstitial rising and setting points’ through the east to west observation of sunrise and sunset.[footnoteRef:29] Malville strongly opposes this interpretation: ‘A solar observatory’, he states, ‘is not an acknowledged element of Central Andean cosmology’ and if it does happen to exist at Chankillo, this is merely an ‘unintended consequence’ rather than a designed goal.[footnoteRef:30] In fact, Malville offers mathematical evidence to bolster this culturally-based claim: a 3.5˚ northerly deviance from the centre of Tower 1 for the June solstitial sunrise should have been an ‘unacceptable error’ the construction of a site supposedly adhering to a strict solar calendar.[footnoteRef:31]   [28:  Ghezzi and Ruggles, ‘Social and Ritual Context’, pp. 149-150.]  [29:  Ghezzi and Ruggles, ‘Social and Ritual Context’, pp. 148-149.]  [30:  Malville, ‘Astronomy and ceremony at Chankillo’, p. 159.]  [31:  Malville, ‘Astronomy and ceremony at Chankillo’, p. 159.] 


Conclusion 
This essay has thematically reviewed the methodologies employed, evidence offered of calendrical significance, and conclusions drawn in ‘The Social and Ritual Context of Horizon Astronomical Observations at Chankillo’ by Iván Ghezzi and Clive L. N. Ruggles, and ‘Astronomy and Ceremony at Chankillo: an Andean Perspective’ by J. McKim Malville. Whilst the authors of both papers agree that Chankillo appears to have been a significantly ceremonial, ritualistic site whose builders made use of the solar axis, Ghezzi and Ruggles place an importance on the tracking of the solar calendar with which Malville vehemently disagrees. The methodologies described in each paper to prioritise and shape data into hypotheses represent a merging of ‘brown’ and ‘green’ archaeoastronomy, although Malville leans more towards the ‘brown’ end of the spectrum, whilst Ghezzi and Ruggles in turn tend to favour ‘green’ archaeoastronomy. Whilst the site (and sight) before all three remains constant, the methodologies applied to collect and connect their observations diverge, allowing for different theories about the archaeoastronomical significance of the Thirteen Towers at Chankillo to take shape.
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