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Abstract
Using software SunCalc.org we can easily observe the alignments of buildings along the direction of the 

sunset on the day of the zenith passage of the sun, at two Mesoamerican sites. These sites are those of 

Tula and Chichen Itza.

The tropics are the regions of the Earth that lie  between the latitude lines of the Tropic of Cancer

and the Tropic of Capricorn. In this zone of the Earth, we have the opportunity to see the zenith

passage of the sun, that is, we can see the sun passing at noon directly overhead. The zenith

passage happens on two days in the year. These days depend upon the latitude of the place of

observation. Let us note that, at the Tropic of Cancer, the zenith passage happens on the day of the

June solstice and at the Tropic of Capricorn on that of the  December solstice; at the equator, the

zenithal sun is observed on the two equinoxes. 

When the sun passes overhead, the shadows of objects and persons disappear. As explained in [1], 

the days when this  happens assume a sacred significance for the people that live and lived within

the tropics. "A number of legends identify it as a time when the way is open into the upper world"

[1]. In some Guatemalan villages, the two dates of zenith passage, which are  coincident to the

period of rains, are marked by ancient  rituals. Also in ancient Hawai’i - Ref.1 explains - the  zenith

passage of the sun was a moment of  great  sacred power. 

Being the zenith passage so important for people in the tropical zone [2-8], it is not surprising that

we can find it evidenced by the local architectures too [3,9-13]. We have, for instance, that some

monuments possess a "zenith tube" at their apex [10,14]. It is a vertical sighting tube inserted in

the vault of the structure , which produces in a dark chamber a perfectly perpendicular beam of 

light when the sun is at the local zenith.  Alignments of monuments are also possible: we observed

them at Sanchi, India [15,16], at the Lion Rock in Sri Lanka [17], at Angkor Wat [18] and at the

Sewu, Prambanan and Borobudur Temples in Java [19,20].

Alignments of the monuments in the Mesoamerican site of  Chichen Itza  are well known [21,22].

"El Castillo appears to be oriented so that the west plane of the pyramid faces the "Zenith passage"

[21]. Here we show this alignment using software SunCalc.org and satellite  images. This software

is an online application used to "to ascertain the sun movement with interactive map, sunrise,

sunset, shadow length", and other data. About the use in archaeoastronomy for the simulation of



shadows by means of SunCalc.org, we discussed in [23] 

Before observing the alignment of El Castillo, let us consider the site of Tula. Here we show the

alignment of the Palacio Quemado (the Burnt Palace) along the sunset on the day of the zenith

passage of the sun. In this manner, we can add the site of Tula to the other sites where  a worship

of the zenithal sun existed. 

The site of Tula. Tula  was an important regional center, that became the capital of the Toltec

Empire in the period between the fall of Teotihuacan and the rise of Tenochtitlan [24]. The site is

close to the city of Tula de Allende. "The main attraction is the Pyramid of Quetzalcoatl which is

topped by four,  four metre  high basalt  columns carved in the shape of  Toltec warriors  … The

feathered serpent  god Quetzalcoatl  is  linked  to  this  city,  whose  worship  was  widespread  from

central  Mexico  to  Central  America  at  the  time  the  Spanish  arrived"  [24].  The  pyramid  of

Quetzalcoatl is also known as the pyramid of the Morning Star [25]. The other main structures of

the site include another pyramid, two  Mesoamerican ballcourts and several large buildings. One of

them is the Palacio Quemado (the Burnt Palace) [25].  If we used the SunCalc.org software, we can

see that the Palacio Quemado has an orientation along the sunset on the two days of the zenith

passage of the sun.  The Figure 1 is a screenshot of the result given by the software. We see two

lines giving the directions of sunrise and sunset. We have also the curve representing the apparent

motion of the sun in the sky. When this line is passing through the site, it means that at noon the

sun passes through the zenith. In the Figure 1, we can see that the sunset direction corresponds to

the long axis of the Palace.

Figure 1: Alignment of the Palacio Quemado (Tula) along the sunset on the day of the zenith

passage of the sun.



Influence of Tula. In [24], we find mentioned that there is  evidence of Tula influence in other

parts of Mesoamerica [26]. "One of the most debated questions is what, if any, relationship there

might be between Tula and Chichen Itza far to the south in the Yucatan Peninsula". This debate

exists because there are similarities in various art and architectural styles. "It is certain that neither

could have conquered the other, but there is evidence that they may have been connected through

trade networks " [26]. Ref.24 tells also that the planning of Tula was adopted by some Aztec city-

state rulers for their urban centers [26].

After observing the Figure 1, we can add the alignment along the sunset of the zenithal sun as a

link to the architecture of Chichen Itza.

Chichen Itza. It was a large pre-Columbian city built by the Maya people. The archaeological site is

located in the  Yucatan.  As told in [27], the site displays several architectural styles, "reminiscent

of styles seen in central Mexico and of the Puuc and Chenes styles of the Northern Maya lowlands.

The presence of central  Mexican styles was once thought to have been representative of direct

migration or even conquest from central Mexico, but most contemporary interpretations view the

presence of these non-Maya styles more as the result of cultural diffusion" [27]. 

We have mentioned above one of the monuments of the site,  El  Castillo.  It  is  the Temple of

Kukulkan, a Maya deity represented as a feathered serpent similar to the Aztec Quetzalcoatl. It has

the form of a  step pyramid,  consisting of a  series of  nine square terraces.  This  pyramid was

superimposed  to  an  old  temple  [27,28].  In  the  Figure  2,  we  see  a  screenshot  of  software

SunCalc.org. We see the alignment mentioned in [21,22].



Figure 2: Alignment of El Castillo (Chichen Itza) along the sunset on the day of the zenith passage

of the sun.

Conclusion. Here we have shown the peculiar alignment of El Castillo at Chichen Itza using 

software SunCalc.org and satellite  images. By means of this software, we can find that another 

Mesoamerican site, that of Tula, exists where a building is aligned along the sunset on the day of 

the zenith passage of the sun. This building is the Palacio Quemado. This reference to the zenithal 

sun is an architectural aspect which is notably linking the two Mesoamerican sites.

References

[1] Vv. Aa. (2017). Zenith Passage of the Sun. At http://what-when-how.com/ancient-

astronomy/zenith-passage-of-the-sun/

[2] Aveni, A. (2001).  Skywatchers of Ancient Mexico, 2nd Edition. University of Texas Press.

[3] Aveni, A., & Hartung, H. (1981). The Observation of the Sun at the Times of Passage through 

the Zenith in Mesoamerica. Archaeoastronomy (Supplement to the Journal for the History of 

Astronomy 12), 3, S51-S70.

[4] Broda, J. (2006). Zenith Observations and the Conceptualization of Geographical Latitude in 

Ancient Mesoamerica: A Historical and Interdisciplinary Approach. Proceedings of the Oxford Seven 

Conference in Archaeoastronomy, edited by Todd Bostwick and Bryan Bates.

[5] Freidel, D., Schele, L. & Parker, J. (1993).  Maya Cosmos: Three Thousand Years on the 

Shaman’s Path. William Morrow Paperbacks.

[6] Mendez, A., & Karasik, C. (2014). Centering the world: zenith and nadir passages at Palenque. 

Archaeoastronomy and the Maya, 97. Draft available at  

http://www.academia.edu/2368146/Centering_the_World

[7]  Malmström, V. H. (2014). Cycles of the Sun, Mysteries of the Moon: The Calendar in 

Mesoamerican Civilization, University of Texas Press.

[8] Selin, H. (2008). Encyclopaedia of the History of Science, Technology, and Medicine in Non-

Western Cultures, Springer Science & Business Media.

[9] Aveni, A. F., Milbrath, S., & Lope, C. P. (2004). Chichen Itza's legacy in the astronomically 

oriented architecture of Mayapan. Res: Anthropology and Aesthetics, 45(1), 123-143.

[10] Barnhart, E., & Powell, C. The Importance of Zenith Passage at Angkor, Cambodia. Available at

web site www. mayaexploration. org/pdf/angkorzenithpassage. pdf.

[11] Šprajc, I. (2004). Astronomical Alignments in Río Bec Architecture. Archaeoastronomy, 18, 98-

107. 

[12] Aveni, A. F., & Gibbs, S. L. (1976). On the orientation of precolumbian buildings in central 

Mexico. American Antiquity, 41(4), 510-517.

[13] Aveni, A. F. (1981). Tropical archaeoastronomy. Science, 213(4504), 161-171.

[14] Sparavigna, A. C. (2017). The Zenith Passage of the Sun and the Architectures of the Tropical 

Zone . Mechanics, Materials Science & Engineering MMSE Journal. Open Access, 2017, 10 (May), 1-

12. Available HAL, hal-01519183

[15] Kameswara Rao, N. (1992). History of Astronomy: Astronomy with Buddhist stupas of Sanchi, 

Bull. Astr. Soc. India 20:87-98.

[16] Sparavigna, A.C. (2015). On the alignment of Sanchi monuments. Philica article number 543.

[17] Sparavigna, A.C. (2013). The Solar Orientation of the Lion Rock Complex in Sri Lanka. arXiv 

preprint arXiv:1311.2853. Published in International Journal of Sciences, 2013, 2(11):60-62 DOI: 

10.18483/ijSci.335



[18] Sparavigna, A. C. (2016).  Solar Alignments of the Planning of Angkor Wat Temple Complex 

(April 23, 2016). PHILICA, Article number 591. Available at SSRN: 

https://ssrn.com/abstract=2769261

[19] Sparavigna, A. C. (2017).  The Sewu Temple and the Zenithal Passage of the Sun (February 

18, 2017). PHILICA Article number 970. Available at SSRN: https://ssrn.com/abstract=2920127

[20] Sparavigna, A. C. (2017).  A Short Note About the Zenithal Sun and the Sewu, Prambanan and

Borobudur Temples in Java (February 19, 2017). PHILICA Paper number 972. Available at SSRN: 

https://ssrn.com/abstract=2920124

[21] Vv. Aa. (2017). Passage of the Sun, WHS. Available at  

http://www.worldheritagesite.org/connection/Passage+of+the+Sun

[22] Mendez, A., Barnhart, E. L., Powell, C., & Karasik, C. (2005). Astronomical Observations from 

the Temple of the Sun. Available at  

http://www.mayaexploration.org/pdf/observations_temple_sun.pdf

[23] Sparavigna, A. C. (2017). The Role of the Shadows in a Bronze Age Stone Circle (October 14, 

2017). SSRN e-Journal. Available at SSRN: https://ssrn.com/abstract=3053130

[24] Vv. Aa. (2017). Tula (Mesoamerican site), in Wikipedia. At 

https://en.wikipedia.org/wiki/Tula_(Mesoamerican_site)

[25] Vv. Aa. (2017). Tula, The Temple Trail. At http://thetempletrail.com/tula/

[26]  Smith, M. E. (2007). Tula and Chichen Itza: Are we Asking the Right Questions?. Twin 

Tollans: Chichen Itza, Tula and the Epiclassic to Early Postclassic Mesoamerican World, 579-617.  

Available at http://www.public.asu.edu/~mesmith9/1-CompleteSet/MES-07-TulaChichen.pdf

[27] Vv. Aa. (2017). Chichen Itza, in Wikipedia. https://en.wikipedia.org/wiki/Chichen_Itza

[28] Willard, T.A. (1941). Kukulcan, the Bearded Conqueror : New Mayan Discoveries. Hollywood, 

California: Murray and Gee. OCLC 3491500.

 

 

Information about this Article
Published on Saturday 18th November, 2017 at 19:00:34.

The full citation for this Article is:

Sparavigna, A. (2017). The Zenith Passage of the Sun at the Mesoamerican Sites of Tula and 

Chichen Itza. PHILICA.COM Article number 1162.


