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ABSTRACT 

In this dissertation, I examine a selection of beautifully illustrated almanacs found in the Borgia 

Group of Codices: a set of sacred manuscripts drafted in Central Mexico by Indigenous scribes 

during the 14th-15th centuries ce (the Late Postclassic Period). A growing body of research 

demonstrates that these calendrical tools were used, in part, to record, organize, and tabulate 

data about seasonal ecology and the environment, here understood as vitally dynamic and 

intrinsically sacred. The information was archived through a sophisticated mode of visual 

communication, unique to Central Mexico, that combines glyphic, notational and pictographic 

signs with illustration. This system emerged from much older legacies of glyphic and 

pictographic writing, yet it declined in use during the 16th century and was eventually 

eliminated under colonial pressure. Contemporary studies have partially reconstructed this 

visual language using bilingual documents prepared by Indigenous scribes during the early 

colonial period, which incorporate both alphabetic Spanish and native glyphic entries. Drawing 

from these lines of research, I discuss Borgia Group almanacs whose graphical contents 

address agriculture, weather, and astronomy in terms of sacred calendrical cycles. I examine 

both the internal logic of their graphical language, and the external environment they describe, 

combing both inquiries with ethnohistoric data to reconstruct, hypothetically, the social lives of 

the almanacs in their native contexts. Priestly specialists compiled their ecological and 

astronomical observations into graphical archives that were referenced for managing vital civic 

concerns, such as food cultivation and the periodic potential for environmental crises (e.g. 

drought or pestilence). Moreover, notable similarities among almanacs from different regions 

suggest that communities were sharing this data across wide geographies.  In this sense, the 

ancient almanacs functioned in a manner parallel with governmental bulletins published in the 

18th and 19th centuries that were compiled to help farmers prepare for potential locust outbreaks. 
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This discussion also contextualizes the sacred almanacs within Mexicoôs Indigenous scientific 

scholarship as expressed through art, architecture, and landscape management. As sacred 

dossiers for ecological data, the almanacs in the Borgia Group comprise an archive that 

explains how their ancient authors experienced their environments. They thus enhance 

contemporary understandings of climate patterns, and present a sample of the rich, polyvocal 

scholarship that flourished in ancient Mesoamerica. I hope that this study honors the Indigenous 

authors of that archive, as well as their descendants, while contributing to further research on 

their fascinating works. 
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i. INTRODUCTION - DISSERTATION BACKGROUND AND OBJECTIVES  

i-i. A Place to Begin 

This study is one in which I feel a deep sense of reverence and honor, as it affords me the 

opportunity to discuss a selection of beautifully illustrated almanacs from ancient 

Mesoamerica.1 The almanacs are excerpted from a sample of sacred manuscripts collectively 

known as the Borgia Group of Codices,2 which were created in different parts of Central 

Mexico likely around the 14th-15th centuries ce, the regionôs Late Postclassic Period.  My 

discourse considers how the Indigenous authors of the almanacs composed visual graphics to 

organize information about seasonal ecology and the environment, understood as vitally 

dynamic and intrinsically holy. 

The manuscripts/codices in the Borgia Group contain sacred concepts and specialized 

knowledge compiled by Indigenous scribal-artists and scholars, who expressed their expertise 

through sophisticated systems of graphic communication based on codes of visual and spatial 

ñgrammarsò (Boone 2021; Lopez 2016, 2017). These systems are entirely unique to the region 

 
1 Mesoamerica. literally ñMiddle Americaò, is the academic designation given to the geography that spans 

throughout Central Mexico (including the Gulf and Pacific regions), eastwards across the Isthmus of 

Tehuantepec and the Yucatán, through Guatemala and El Salvador to portions of Honduras, Nicaragua and 

Costa Rica (figure 1-1a).  

While extremely diverse, certain cultural innovations are common among regionôs many 

Indigenous societies and define a distinctly Mesoamerican cultural continuum.  These innovations include 

the observance of a 260-day calendar cycle; ancient traditions of glyphic and pictographic writing; 

extensive legacies of urban engineering; the widespread adoption of the regional ballcourt game; and 

widespread reliance on, and experimentation with, maize-based agrisystems.  

It bears mentioning that religious and cultural traits common to indigenous communities both in 

Central Mexico and those further west, including in the southwestern US, suggest that Mesoamericaôs 

cultural influence (and influences from beyond) may extend much more widely than its accepted 

geographic boundaries. See, for example, Mathiowetz et al., Spring 2015; Nielsen 2021; and Schaafsma et 

al., 2011.  

 
2 Codex, pl. codices, is the Latin word for ñbook.ò  It is the curatorial label used for most pre-Hispanic and 

early colonial documents authored by Indigenous Mesoamerican scribes.  
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and operate by structuring various types of graphical elements ï signs, glyphs, illustrations, or 

charts ï into striking visual tableaux that are as semantically expressive as they are artistically 

rich (Boone 2007, 2021; Boone and Mignolo 1994; Lopez 2016, 2017; Mikulska and Offner 

2019).  

 

 

Figure 1-1a. Map of Mesoamerica marked with principal sites and regions. Image source: Encyclopedia 

Britannica (2012).  

 

The codices themselves are designed in a brochure-like ñbookò format, known as a 

screenfold, which is fashioned from a long strip of paper that is folded, accordion style, into 

pleats that form separate leaves or ñpagesò (see figures 1-1b, c, d). Like the graphics inscribed 

in their folios, the screenfold is distinctively Mesoamerican, and appears to have been a 

widespread approach to manuscript production. Mesoamerican screenfolds have been sourced 

to Mayan regions in Yucatan, Mixtec kingdoms in Oaxaca, and  Nahua sites in the Central 

Mexican Highlands and the Basin of Mexico (see section i-ii, below).      
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 1-1b.   1-1c. 

Figure 1-1b. Facsimile edition of the Codex Borgia, published by Testimonio Compa¶²a Editorial, 2008. 

Image source: Facsimilefinder.com.  

Figure 1-1c. Facsimile edition of the Codex Laud, published by Graz: Akademische Druck- u. 

Verlagsanstalt (ADEVA), 1966. Image source: Ellis 2023.  

 

 

 

Figure 1-1d. A facsimile set of codices from different parts of ancient Mesoamerica.  

Image source: Tlakwilo (2019), Wikimedia commons.  

 

These materials are some of the last known expressions from Mexicoôs Indigenous 

scribal heritage that predate the invasion by Spanish Conquistadors in the 16th century, when 

countless manuscripts were destroyed by militant friars bent on eradicating Native religions. It 
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is thus at the outset that I must submit how profoundly humbling it is to study, learn from and 

listen to the visual voices of the codicesô ancient authors, and present what I and other students 

have gathered from their lessons.3  

In their native contexts, such almanacs were venerable tools consecrated to sacred 

timekeeping, oracular divination and holy communion. Records from 16th century Mexico 

describe how they were consulted to schedule auspicious times for important agricultural, 

ceremonial, and social activities (Duran, 1977: 395-399). Some of the almanacs from the 

Borgia Group are illustrated charts that seem to record and instrumentalize important 

observations about the landscape and weather in a methodical, scientific manner. As such, they 

are dossiers of ecological information tabulated by Indigenous sages in terms of their sacred 

calendar structures, and broadcast through a highly developed system of visual communication 

that combines graphical illustration, pictography, and glyphic writing. As a growing body of 

research indicates, some of these almanacs can be understood as artistically rendered and 

religiously informed environmental documents (Bricker and Milbrath 2011; Hernández and 

Bricker 2004; Wooley and Milbrath 2011).   

To expand upon that case, I will examine the painted inscriptions from a selected 

sample of Borgia Group almanacs and contextualize them within the religious and ecological 

worlds of ancient Mesoamerican botany, agriculture, and science. For the purposes of this 

 
3 Mesoamerican codices have been studied by researchers from a variety of different fields, including art 

historians,  anthropologists, archeo-astronomers, linguists, epigraphers, mathematicians, etc.  I believe it is 

important to acknowledge that studying the codices, regardless of oneôs level of expertise in any 

specialized field, requires one to orient as a ñfreshmanò pupil of these texts and their authors. Identifying as 

pupils underscores the fact that academic interpretations of these materials, my own included, are ever 

evolving and subject to correction. More importantly, it emphasizes that the study of these materials 

attempts to comprehend the expertise of ancient Indigenous scholar-artists whose cultural worlds - 

particularly their graphical modes of articulation - were very different from those of contemporary 

researchers attuned to alphabetic writing.    
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discussion, I use the term science to designate, broadly and in part, the judicious application of 

knowledge gained from careful and/or tested observation of natural phenomena.4  

That ancient Mesoamericans engaged the world scientifically is evident in their 

material culture, which features several historical innovations that would require careful 

observation of the environment, and tested applications of such knowledge (see Appendix). 

These include discoveries in botanical chemistry, such as techniques to temper and harden 

liquid rubber, which ancient Indigenous communities had developed by at least 1600 bce, some 

3500 years before the advent of vulcanization (Hosler et al., 1999: 1988).  Ancient 

Mesoamericans also developed striking infrastructural approaches to resource management, 

landscaping, and architectural design; a wide assortment of fiber, ceramic and lithic 

technologies; rich bodies of pharmacological knowledge; and intriguing astronomical archives.  

Specialized almanacs in the Borgia Group appear to address some of these concerns, 

most particularly matters related to astronomy and horticulture. Yet it must be emphasized that 

they do so through Indigenous ontologies that approach the evaluation of natural phenomena, 

and the tracking of time, as venerable forms of worship. The relationship between the Groupôs 

time-keeping almanacs and environmental science highlights how both connect with Native 

religions and cosmologies. This dissertation explores the ways that the visual graphics in the 

sacred almanacs manifest such complex syntheses of meaning. It also proposes the ways in 

which that knowledge may have supported the lives of the ancient communities that consulted 

them.  

This discussion begins by introducing the Borgia Group of Codices as genre within the 

cross section of surviving Native scribal works. Though sparse, this cross-section includes both 

 
4 I understand that this definition might not completely satisfy seasoned practitioners of the hard sciences. 

However, as discussed later, it spotlights the spirit of experimental invention intrinsic to Mesoamericaôs 

varied cultural legacies.  
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pre-Cortesian manuscripts, 5 and early colonial documents drafted before Indigenous 

communication systems were displaced by Spanish alphabetic writing. I will examine current 

research on their design, uses, and the modes of visual communication they contain. I will 

explain how they map and organize the pan-Mesoamerican calendar structure, whose divisions 

and subdivisions are delineated in the sacred almanacs from the Group, and whose variations 

are widely observed by several distinct Indigenous communities (see section ii).  

I will also review an assortment of material culture from ancient Mesoamerica that 

demonstrate Indigenous approaches to science. These include architectural monuments that are 

aligned so that observers can frame the positions of astronomical bodies, most notably the Sun, 

as they rise and/or set along the horizons at important times of the year (Aveni 2001; Aveni et 

al. 1988; Broda 2016; Ezcurra et al. 2022; Ġprajc 2020). Like the sacred graphics in the 

almanacs, these features were developed to track the passage of time in terms of celestial 

revolutions. It is quite likely that both manuscripts and monuments were used together to 

anticipate astronomical cycles and plan critical cultural activities, such as sowing fields in time 

for the rains.  A review of these materials contextualizes the Borgia Group almanacs within a 

broader consideration of Native Mesoamericaôs scientific heritage, particularly with respect to 

ecology and earth science. Surveying that heritage sets the stage for a deeper discussion 

regarding the almanacsô sacred and practical applications in the lives of ancient communities. 

Approaching their materials in this way offers a chance to appreciate the cultures of ancient 

Mesoamerica beyond hackneyed colonial stereotypes of sacrifice and war that are too often, too 

carelessly, and too unfairly assigned to them. It is my most sincere hope that the following 

 
5 Pre- and post- Cortesian are terms that differentiate the period before 1519-1521 (when Hernan Cortes 

invaded and conquered the city of Mexico-Tenochtitlan, which was then the seat of political dominance in 

Central Mexico), and the years thereafter (from Mexicoôs annexation by the Spanish Empire to the present 

day). Pre-/post-Cortesian correspond generically with the concepts of the divide between the pre-colonial 

and colonial eras, yet their usage is  specific to the history of Central Mexico.  
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discussion honors those communities, their contemporary descendants, their innovations, and 

the sacred statements they voiced through their visual expressions.  

 

i-ii. The Borgia Group Defined  

There are six (and by some counts, seven) manuscripts categorized within the Borgia Group, 

five of which are composed in the screenfold format. These six manuscripts were drafted in 

Central Mexico sometime around the Mid to Late Postclassic period (~1200-1520 ce; see Table 

1a).  Yet they are currently located in different museum and library collections, and named for 

the Euro-colonial aristocrats who once owned them. These six manuscripts are cataloged as 

follows (Boone 2007):   

 

1. Codex Borgia (the namesake of the Group, and the most studied 

manuscript among them); located at the Vatican Library, Rome 

2. Codex Cospi; located at the Biblioteca Universitaria, Bologna 

3. Codex Fejérváry-Mayer; located at the Merseyside County Museum, 

Liverpool 

4. Codex Laud  (the most unusual and enigmatic manuscript in the Group); 

located at the Bodleian Library, Oxford University, Oxford 

5. Codex Vaticanus B; located at the Vatican Library, Rome 

6. Aubin Manuscript No. 20 (also known as Fonds Mexicain No. 20; 

painted on a single deerskin sheet ~51 x 91 cm); located at the 

Bibliothéque Nationale, Paris 
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Aubin Mn. No 20 is the only member of the Borgia Group not designed in screenfold 

format, being painted on a flat rectangular hide.6  It is assigned to the Group because it shares 

cognate images and scenes with sections of codices Borgia and Vaticanus B (Nicholson 1998: 

42-43), suggesting that these manuscripts held similar meanings and were applied to similar 

purposes. 

In addition to these six codices, another inscription known as the Codex Porfirio Díaz 

Reverse (located in Mexicoôs Biblioteca Nacional de Antropolog²a e Historia) is sometimes 

included within the Group. This codex is not a complete manuscript, but forms a separate ten-

page entry drawn in black outline, without color, across the reverse side of another Indigenous 

manuscript. This manuscript is a historical narrative that was composed a few decades after the 

Spanish Conquest of Mexico in 1521ce (Boone 2007: 5, 18, 214). Its historical inscription, 

which employs the Native graphical system with a few alphabetic annotations, is badly 

damaged and poorly made compared to other known codices from Central Mexico. Yet it has 

been securely traced to the town of San Francisco Tututepetongo in northwestern Oaxaca and is 

often cataloged as either Codex Porfirio Díaz or Codex Tututepetongo. The content on its ten-

page Reverse side seems to have been drawn by a different hand from those that drafted the 

archival work depicted on the Obverse, likely as a later addition. While the Obverse of the 

screenfold is narrative, the Reverse features sacred calendrical tables, and is included in the 

Borgia Group due to its calendrical content, as well as its stylistic and thematic similarities with 

the other codices in the Group.  

That graphical style is another characteristic common among the seven manuscripts in 

the Group, one which brings Aubin Mn. No 20 and Porfirio Díaz Reverse into their fold. Other 

 
6 Aubin Mn. No 20 is not to be confused with an Aztec chronological manuscript known as the Tonalamatl 

Aubin. 
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graphical media excavated in Mexicoôs central regions and dated to the Late Postclassic, such 

as polychrome ceramic and mural designs, exhibit this same style (Rojas and Hernández 2019; 

Boone 2007: 216-217, 222). Features of this style include rendering figures, shapes and glyphs 

in a flat, geometric, two-dimensional format with thick, black contours, without shading or 

perspectival alignments (Vail and Hernández 2010: 138).  

 

  

 

Figure 1-2a. Central Mexicoôs southern regions, west of the Isthmus of Tehuantepec. Each of the 

codices in the Borgia Group likely originated from a different site within this geography, which was 

home to several different ethnicities who closely interacted with each other. The three principles regions 

of the Mixteca cultures are bounded by the dotted lines in the lower central portion of the map. The 

Valley of Oaxaca, east of  the Mixteca, is the heartland of the Zapotec peoples. The Cholula kingdom is 

north of the Mixteca areas, while Nahua polities, such as Tlaxcala and Mexico-Tenochtitlán, were 

established to the northwest. While these communities spoke different languages, materials sourced from 

these areas, such as ceramics, suggest that they all partook in the same or similar tipo-codice graphical 

conventions. Image source: Boone (2007: 212, figure 120), drawing by Heather Hurst. 
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Since the style appears broadly distributed across central Mexico, generally from the 

Mixteca regions of Oaxaca (where it appears to have originated), and westwards through 

Puebla to the sites of Cholula and Tlaxcala, it is often labeled as the Mixteca-Puebla style 

(Rojas and Hernández 2019: 48-50; Nicholson and Quinones Keber 1994; Pohl 2004) (see 

figures 1-2 a, b).  During Mexicoôs Late Postclassic period, this geography was home to 

different ethno-linguistic communities, such as Ñu-Dzaui/Mixtec, Zapotec and Eastern Nahua, 

living in close proximity to each other. The distribution of the Mixteca-Puebla style among 

these diverse ethnic groups suggests that, while they were linguistically and culturally distinct 

from each other, they partook in common codes of visual expression. 

 

 

 

Figure 1-2b. Map drawn by Araceli Rojas Martínez Gracida. The gray regions delineate the range 

wherein ceramics with similar traits as the tipo códice Mixteca-Puebla style have been found. Image 

source: Rojas and Hernández (2019: 49, figure 1). 
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 1-2c          1-2d 

Figure 1-2c. Polychrome bowl displaying a jaguar rendered in the Mixteca-Puebla, or tipo-codíce style 

(11.7 × 15.6 × 15.6 cm). From Cholula, Mexico, 1300-150 ce. Housed in the Metropolitan Museum of 

Art, NY, USA.  Image source: The Met (n.d.)(c).  

Figure 1-2d. Jaguar deity painted in Codex Borgia, page 10b. Note the similarity with the jaguar on the 

bowl in figure 1-2d. Image source: Díaz, Rodgers and Byland (1993), facsimile published by Dover 

Press, 1993. 

 

 The map shown on figure 1-2a, prepared by Heather Hurst (Boone 2007: 212), 

delineates the range of sites where the manuscripts in the Borgia Group were likely produced. 

This geographic span aligns with a similar map shown in figure 1-2b, which was prepared by 

Araceli Rojas (2019: 49) to delineates the sites where ceramics with Mixteca-Puebla stylistic 

traits have been found. Because of their similarity to images in the codices, the graphics 

rendered on Mixteca-Puebla wares are also described as tipo-codíce (ñcodex typeò, Spanish). 

Evidence for this style has also been found in Postclassic materials from the Mayan regions in 

northern Yucatan. Thus, many researchers prefer the term International Style  as a more 

accurate description for the genre (Vail and Hernández 2010: 135-140).  

While the Mixteca-Puebla style is consistent across the materials excavated within this 

range, there is also a degree of localized variability in the manners by which this widespread 

style was expressed by different communities. These variations have been noted among 
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individual codices in the Borgia Group, and have allowed researchers to associate specific 

codices with particular sites, based on the visual similarity of their graphics with imagery 

rendered on other local objects and media (Boone 2007: 211-230; Rojas 2021).7 For example, 

graphics in the Codex Borgia, the most studied screenfold in the Group, share strong stylistic 

and thematic similarities with murals and ceramics excavated from sites near Tlaxcala and 

Cholula, suggesting that the codex may have originated within this range (Boone 2007: 222-

224 Frassani 2022: 94-95). By contrast, graphics in the Codex Laud, the most enigmatic 

manuscript in the Group, shares stylistic similarities with ancient murals and sacred art found in 

the Tehuacán Valley (Álvarez Icaza Longoria 2019: 202-210), making this region the possible 

homeland of the Laud.  

Although researchers classify the manuscripts of Borgia Group based on stylistic 

conventions, and associate them with a delimited cultural area, the system of signs and codes 

they present seems to have had wider currency across central Mexico. Similar or cognate 

modes of visual communication were employed in different parts of region yet were rendered 

with different localized styles. For example, Late Postclassic objects found near Lake Texcoco 

in the Basin of Mexico present the same or similar graphics, glyphs and visual codes as those 

found in Mixteca-Puebla materials. These items include polychrome ceramics, bas relief 

carvings, and painted manuscripts. 

Yet the graphics inscribed on materials from the Basin exhibit local stylistic 

conventions that are often categorized as Aztec (Boone 2007: 211-213). This designation 

associates them with the Mexica-Aztec, who dominated central Mexico from Mexico-

 
7 I use the term graphic to refer broadly to any two-dimensional figure, image, or sign rendered on a 

surface, including low relief sculpture and friezes. By this definition, drawings, logos, charts, printed words 

and math equations are all examples of graphics.  
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Tenochtitlan (their island capital in Lake Texcoco) during the 15th century ce.8 A particularly 

fine example of an Aztec style manuscript is the Codex Borbonicus (see figure 1-3a), which 

likely came from the Basinôs southern regions (Couch 1985: 7-10; Jansen and Pérez Jiménez 

2004: 270).   

Thus, varying styles of visual expression appear among different communities during 

the Postclassic period ï  whether Aztec, Mixteca-Puebla or otherwise ï  reflecting different 

cultural preferences. Yet they all seem to share similar sets of standardized signs structured by 

common or parallel semantic rules.9 That is, the visual systems of graphic communication 

inscribed in central Mexican materials constitute a cohesive language that was recognized 

across a wide geography among various ethnicities. As discussed in sections iii-iv, iii -v and iii-

vi, this system operated much like writing, but its creative mode of intertwining sign, symbol, 

and illustration also challenges the boundaries of that category (Boone 2021).  

This shared visual language appears to have developed from distinct written scripts 

specific to different ethnic communities in centuries before the Postclassic, as evidenced by 

 
8 Central Mexicoôs Late Postclassic period was politically dominated by the Mexica ethnic group, more 

commonly known as the Aztec (although the Mexica rarely referred to themselves as such). The term Aztec 

became more widespread in the early colonial era to designate the Mexica by reference to Aztlan, ñThe 

Place of Herons.ò This is the name of the legendary homeland of several Nahuatl-speaking groups, 

including the Mexica. The term Aztec is thus used to broadly gloss Late Postclassic communities and 

artifacts from the Basin of Mexico. Yet such usage is an invented academic category and does not reflect 

how the ancient communities identified themselves. 

 

In the interest of acknowledging the cultural diversity of the Postclassic world, I will use the terms Central 

Mexican and Indigenous when discussing the regionôs Postclassic populations in general. I will use the 

terms Nahuatl and  Aztec to broadly designate the various Nahua-speaking communities around Lake 

Texcoco and the Nahua confederacies east of the region. I will use the term Mexica, or Mexica-Aztec 

specifically for the population of Tenochtitlan, the capital city of the Mexica, i.e. the so-called ñAztecò 

proper. 

 
9 The common yet variable use of Roman alphabetic scripts among different European cultures might offer 

a loose, if imperfect analogy with the common yet variable sign system in Postclassic central Mexico.  
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glyphs from the sites of Teotihuacan (Basin of Mexico, ~1st cent. bce ï 6th cent. ce; see Taube 

2000), and Monte Albán (Oaxaca,~6th cent. bce ï 6th cent. ce). As noted by Gordon Whittaker 

(2021:6), Mesoamerica is one of the four ñindisputable hearthsò where early writing systems 

originated, the others being China, Mesopotamia and Egypt. Glyphic and graphic 

communication systems appear in Mesoamerica by at least the Early Formative Period (~900-

600 bce), spreading widely and spurring the development of regional scripts in subsequent 

centuries.   

Sophisticated systems of graphic communication were also developed by Mayan 

communities in the regions east of the Isthmus of Tehuantepec. Mayans invented complex 

hieroglyphic scripts that were each specific to particular Mayan languages. Ancient scribes 

used these scripts to broadcast written text on a variety of surfaces, including sculptures, 

murals, ceramics, and screenfold manuscripts. Researchers have deciphered many of the Mayan 

hieroglyphs and thus opened their fascinating archives to contemporary study. The same cannot 

be said for Central Mexican graphics which, although they are systematically structured, pose a 

greater challenge to decode, in part due to the variable modes by which they communicate 

information. 

Some Postclassic graphical signs were designed to communicate ideas across different 

languages, rather than specific words that are peculiar to one tongue (Boone 2014). Other 

graphics seem to pronounce words from specific languages, especially the Nahuatl language 

spoken by the Mexica-Aztec (Lopez 2016, 217; Whittaker 2021), which became widespread 

across Central Mexico during the Mexicaôs political prominence in the Late Postclassic. Since 

this dissertation engages with the graphics from Borgia Group, I sincerely hope that the 
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findings shared herein might further a deeper understanding and appreciation for the marvelous 

and multifaceted communication systems of Postclassic Mexico.10     

Understanding their visual language is certainly essential to studying the Borgia Group 

of Codices, yet the most significant feature they share is that they are all primarily time keeping 

devices. Most of their content is concerned with the sacred calendrical structures observed by 

Mexicoôs Postclassic communities, some of which are maintained by their contemporary 

descendants. Like the few surviving pre-Hispanic codices from the Mayan areas in Eastern 

Mexico and Guatemala, the Borgia Group contains sacred almanacs and astronomical tables 

that visually assemble and coordinate multiple cycles of time through graphs and charts. These 

tables map out specific temporal trajectories whose cultural meanings are conveyed by 

associated illustrations and glyphic statements.  

The subjects treated in other surviving Postclassic manuscripts are primarily narrative 

histories, legends, genealogies, tributes and political affairs. The best-known examples are 

historical codices from the Mixteca region (which detail royal lineages and the founding of 

specific cities) and the Aztec-Mexica chronicles from the Basin of Mexico (which describe the 

migrations of Mexica ancestors and the founding of Tenochtitlan). While not entirely removed 

from such historical and political matters (Pohl 2004), much of the content painted in the 

Borgia Group is calendrical, theological and ceremonial. They are instrumental workbooks for 

the art of sacred timekeeping.  

 
10 I should add that I do not speak Indigenous languages and am only familiar with Native words and 

phrases from the published archeological, epigraphic, ethnographic, and ethnohistoric literature included in 

this dissertationôs collection of cited works. These materials contain and explain a wide range of translated 

Indigenous words and passages that are extremely helpful to non-Indigenous students such as myself. 

Notably so are Frances Karttunenôs Analytical Dictionary of Nahuatl (1992), Stephanie Woodôs online 

Nahuatl Dictionary and Visual Lexicon of Aztec Hieroglyphs (Wood [Ed]. 2000-, 2020-present), Gordon 

Whittakerôs Deciphering Aztec Hieroglyphs (2021), Esther Passtoryôs Aztec Art (1983), and several others 

too numerous to mention in this footnote.  
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Together with other surviving screenfolds, as well as sculptures, ceramics, and murals 

that also display tipo-codice imagery, the Borgia Group constitutes a vital cross-section of 

Central Mexicoôs pre-Hispanic scribal legacies. These manuscripts somehow escaped 

destruction by colonial missionaries during the cultural purges in the 16th century, when 

countless native libraries were incinerated. In the wake of the Spanish siege of Mexico in 1521 

ce, they were shipped to European courts with cargos of war booty plundered by the 

Conquistadors (Laurencich-Minelli 2012), and are currently held by the Vatican, Oxford 

University, and other lofty institutions.  

Different indigenous groups in Mexico and Central America have their own terms for 

these archival masterpieces of their ancestral heritage. In the Nahuatl language spoken by the 

Aztec, and by 1.7 million Nahuas today, the Borgia Group of Codices and similar surviving 

manuscripts should be classified as teoamoxtli. This is usually translated as ñsacred bookò or 

ñbook of wisdomò (Jansen and P®rez Jim®nez 2004: 269), which emphasizes the value that 

these texts carried for their pre-Hispanic users, even as they are remembered and revered by 

Indigenous peoples today (Boone 2007: 19-20; Frassani 2022: 36).  

Although the terms codex/codices or ñbook(s)ò have often been used to define the 

manuscripts, their accordion-like, screenfold design allows them to operate in ways that bound 

books cannot (Hamann 2004). For example, one can extend a screenfold to view several pages 

at once; or easily compare charts and inscriptions from different ends of a manuscript by 

folding in their intervening pages to draw them together. The screenfoldôs design makes it 

much more modular than a bookôs, whose pages are all fixed by one edge to its binding.   

The screenfolds are inscribed with graphics that can be broadly classified into three 

general categories based on their functions: illustrations, signs and glyphs. An illustration is a 

graphic that represents something as it might be observed by oneôs eye, with variable degrees of 
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detail or abstraction. A sign refers to any graphic designed to convey a message beyond its 

immediate appearance, and often may stand in as a substitute for a concept or an idea. As a 

category, signs broadly include both ideographic, notational and syllabic graphics. A glyph, or 

hieroglyph, is a graphic specifically designed to communicate syllabic pronunciation(s). 11  

The illustrations, signs and glyphs inscribed within the sacred manuscripts have only 

been partly deciphered by academic research, with broad points of agreement countered by 

stark contrasts in interpretation. What is clear is that the samples in the Borgia Group outline 

divisions and subdivisions of the 260-day calendar cycle, a timekeeping format that has been 

widely recognized by different Indigenous communities across Mesoamerica for centuries. 

Mayans, Zapotecs, Mixtecs, Otomis and other Indigenous groups each have their own names 

for this 260-day system, which is called the tonalpohualli, ñcount of daysò, in Nahuatl.  

The sacred almanacs partition the tonalpohualli into illustrated tables that contain 

composite signs, hieroglyphic statements, and resplendent icons of Mexicoôs ancient 

indigenous divinities.  These deities include those of rain, water, plants, the sun, the moon, 

stars, other celestial luminaries and the seasons (figures 1-2e, f).12  Diagrams, charts and tables 

in the almanacs coordinate the 260-day calendar and its subintervals with other important 

cycles recognized in Indigenous timekeeping, such as the 365-day solar year or the 584-day 

synodic circuit of the planet Venus.  

 

 
11 These categories, which are not necessarily exclusive of each other, are discussed in greater depth in 

sections iii.iv, iii.v and iii.vi. 

 
12 The wide diversity of deities depicted in the codices also include those associated with crafts, culture and 

cosmos, as well as others whose meanings are unknown to contemporary researchers. Since the interest in 

this discussion is with the graphical representation of the environment, I focus primarily on those almanacs 

that are clearly associated with natural phenomena and the divinities thereof. Yet it must be emphasized 

that they represent only a portion of the vast cosmovision expressed in the Borgia Group and other 

Mesoamerican manuscripts. 



 

18 

  

Figure 1-2e. Table of four deities associated with the sequence of intervals that follow the day-signs in 

the arms of a cruciform graph; from page 26 of Codex Borgia. In contrast to Codex Borgia page 55 

(figure 1-2f), these signs are each separated into cell marked by red outlines, perhaps suggesting that they 

are to be read differently. This table may have been an instrument for assessing the timing of Venusôs 

appearance as the Morning Star (Bricker 2001: S31-S36).  Image source: FAMSI. 

 

As previously stated, some of these tables and charts demonstrate how ancient 

Mesoamerican scholars recorded and shared knowledge about seasonal phenomena in the earth 

and sky, including specific events in the regionôs natural history (e.g., Bricker 2001; Bricker 

and Milbrath 2011; Ellis 2015; Hernández 2006; Hernández and Bricker 2004; Lopez 2016, 

2017; Milbrath 2013, 2015; Vail and Aveni, eds. 2004; Vail and Hernández, eds. 2010). Such 

knowledge was expressed in a systematic, tabular format that structured graphic signs and 
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illustrations through a compositional approach which Felicia Lopez succinctly characterized as 

ñvisual grammarò (2016), a designation that highlights the syntactical nature of the format.  

These visual elements are configured into diagrams designed to periodize a particular theme or 

sets of themes, for example the stages of an agricultural cycle or shifts between seasons. They 

are thus classified as almanacs by contemporary researchers (Boone 2007; Frassani 2022: 39).  

 

  

Figure 1-2f. Detail from Codex Borgia page 55, portraying a divine being associated with a calendrical 

interval, which is specified by signs within the lower band. The day-signs are aligned in a single cell, 

unseparated by outlines, unlike the day-signs painted on the graph from Borgia 26 (figure 1-2e). Susan 

Milbrath notes that this being appears on a page with the deities of the sun and moon and is likely a 

celestial or astronomical entity (Milbrath 2013: 53-54, figure 3-9). Image source: FAMSI.  

 

i-iii. A Question of Graphic Design  

A robust body of academic research has endeavored to decipher the meanings in the painted 

graphics from the Borgia Group and other pre-Hispanic Mesoamerican documents. Much of 

this work emerges from scholars in the fields of art history, archeology, archeoastronomy, 

epigraphy and cultural anthropology.  Efforts to understand Central Mexicoôs visual 

communication systems, which dissipated under colonial pressure during the 16th-17th centuries, 
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are ongoing and ever-evolving, yet unfortunately underrepresented in the field of Graphic 

Design studies.  

 

 

Figure 1-3a. Almanac from page 5 of Codex Borbonicus. Calendrical signs are plotted in the alignment 

of cells around a vignette depicting the Mexican water deity Chalchihuitlicue. Borbonicus is an expertly 

executed version of an Aztec-style manuscript. It was annotated with alphabetic Spanish shortly after the 

conquistadors invaded and annexed Mexico in 1521. Image source: FAMSI (n.d.) Codices - Aztec 

Group. 

 

This seems like a missed connection, since Mesoamericaôs graphical archives present a 

plurality of diverse, culturally informed responses to a variety of design concerns: visual 

communication, data visualization, timekeeping, notation, etc.  Moreover, the manuscripts are 

thoughtful, scholastic works whose fundamental mode of erudition is the designed graphic 

itself, articulated through a sign-based system that challenges contemporary divisions between 



 

21 

art and writing (Boone 2021). The harmonious fit between the study of Mesoamerican 

manuscripts and graphic design is perhaps best illustrated by the basic format of the sacred 

almanacs and tables inscribed in the Borgia Group (see figures 1-3a, 1-3b). These calendrical 

instruments are painted as segmented graphs whose arrangement of cells feature illustrated 

graphics and composite designs that thereby structure - that is, design - the flow of time, and 

delineate specific associated concepts (see figures 1-3a, 1-3b). They are graphic designs in the 

most comprehensive sense of the term.   

 

 

Figure 1-3b. Calendar graph from Codex Cospi page 6. Image source: FAMSI (n.d.).   

 

Additionally, the codices are designed objects which can inspire keen research 

methodologies that apply studio-based insights to better understand their visual voices.13  The 

 
13 I use the terms studio process and studio-based to broadly cite skilled artistic methods such as drawing, 

painting, sculpting/carving, printmaking, ceramics, apparel construction, textile production, and other 

crafting methods that require practiced proficiency and reliable knowledge of materials.  For studies that 

apply studio-based understandings to the content of the codices, see Heyden (1983: 96-97), for her 

discussion that interprets reed-glyphs in terms of reed-work; see also Powell (2010) for a geometrically 

informed approach to the compositions in the manuscripts. 
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authors of the manuscripts created their works through skilled studio processes: preparing 

paints, surfaces, and preliminary drafts in studio workshops (Cassidy 2010). Fluency in such 

processes, and in the visual effects of their formal qualities (e.g., color balance, saturation, line-

thickness, texture, definition, diffusion, etc.), can thus greatly aid in understanding the codices 

in terms of their manufacture and their meanings.  As designed objects, the screenfold codices 

invite engagement with the studio-based craft that produced them. Araceli Roja, for example, 

has examined and analyzed the painted surfaces of the Codex Laud  to propose a compelling 

reconstruction of its manufacture in a studio-arts setting (Rojas 2021). 

Design principles are also highlighted in Christopher Powellôs research, which focuses 

on contemporary Mayan architectural geometry, yet also addresses painted compositions from 

Mesoamerican codices (including three from the Group) through a geometric and mathematical 

lens (Powell 2010: 338-367). Powellôs engagement with higher mathematics is beyond the 

scope of this discussion, yet his research reveals fascinating compositional formulae operative 

in the almanacs and their modes of timekeeping.  For example, Powell finds a striking 

correspondence between the 260-day calendar and the moonôs passage through its orbital 

nodes.14  Powell found that, if  plotted against the calendarôs 260-days arranged into a circular 

graph, the timings of the lunar nodes form an equilateral triangle (figure 1-3c), a schema that 

would facilitate the calculation of eclipse dates for calendar users. His identification of this 

ñgeometry of timeò (Powell 2010: 392) in the fit between the 260-day calendar and celestial 

cycles invites shape-centered or pattern-based analyses of the calendrical divisions charted in 

Borgia Group almanacs. It also points to a semiotic significance in visual configurations that 

 
 
14 The 260-day calendar is explained more thoroughly in chapter ii.  The Moonôs orbital nodes are the two 

celestial points where its orbit intersects with the ecliptic, i.e., the Sunôs path in the sky. If the New Moon 

passes through one of the nodes a solar eclipse can occur, while a lunar eclipse might occur if the Full 

Moon passes through either node.  
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might emerge when important intervals are graphically plotted on an outline of the 260-day 

cycle (see section iv.iii for a discussion on the alignment of the 260-day calendar with Venusôs 

synodic intervals, as composed in the almanac from Codex Borgia 53-54).  

It is my earnest hope that this discussion, as an analysis of designed objects and the 

painted graphics they broadcast, further opens the larger field of design studies to the 

compelling discourse by codices and other graphical materials from Mesoamerica.  More 

importantly, this work is presented with the heartfelt purpose to recognize and celebrate the 

manuscriptôs Indigenous authors, their skilled design practice, their scholarship, and their 

contemporary heirs in Mexico, Central America and abroad.   

 

 

Figure 1-3c. Christopher Powellôs circular diagram of 260 days; each dot forming the circle is a day in 

the cycle. Lunar nodes plotted against the cycle form the points of the equilateral triangle on three evenly 

spaced days. Red dots flanking each node are the days when a solar eclipse can possibly occur. The day-

names are from the Mayan version of the tonalpohualli. Image source: Powell (2010: 398, figure 310)  

 

i-iv. The Sacred and the Scientific 

The Nahuatl term that designates the type of teoamoxtli in the Borgia Group is tonalamatl, or 

ñbook of days,ò which highlights their calendrical functions. As compendia of sacred time-

tracking information, many Borgia Group almanacs were designed to facilitate the planning 
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and execution of practical tasks and critical transitions: e.g., sowing crops in time for the rains 

or preparing for periodic droughts, as well as weaning children or inaugurating civic leadership. 

In the broader Mesoamerican cultural context, these pragmatic tasks require communion with 

sacred entities, such as water, Sun, Moon, rain, earth, the ancestors, botanical life, and other 

numina venerated by Indigenous religions, both ancient and contemporary (Binquist et al. 2017: 

44). Thus, almanacs that address seasonal phenomena, such as agricultural cycles or the 

maturation of crops, feature the icons of relevant divinities. Early colonial records describe the 

importance of such almanacs for Native agriculture, and how diligently they were followed by 

Indigenous farmers to organize their growing seasons (Duran 1977: 395).  

While unequivocally sacred, these agricultural and astronomical tables can be 

understood as both religious and scientific, in that they map observable changes in the 

environment construed as the movements of divine beings. They present a ñbehavioral profileò, 

as it were, of the sacred landscape as a living, sentient continuum: The rhythms of the Sunôs 

passage across the sky is the celestial pageant of primordial energy; the swelling ear on the 

maize stalk is the visible voice of its intrinsic, life-sustaining divinity. To contemplate, record, 

or forecast such occurrences seems, in the context of Mesoamerican religions, as piously 

devotional as it is methodically practical.  

This disposition contrasts markedly with the sharp distinction between the mytho-

religious and the empirically scientific necessitated in contemporary academia, yet their 

indissoluble unity must be understood as equally necessary for ancient societies. Modern 

academic science must eschew religious dogmas that may obstruct the thoroughness of tested 

empirical inquiry, a division most imperative for the rigorous integrity of scientific research. 

However, the Mesoamerican cosmologies share an appreciation for the sentience perceived in 
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and ascribed to the sacred living landscape, whose measurement and mapping are devotional 

acts that must be executed as such and incorporated into ritual worship.  

As noted by anthropologist Johanna Broda ñ... a juxtaposition between science and 

religion in pre-Hispanic society does not exist. The elements of exact observation of nature 

were intimately tied to religion [é] the ancient Mesoamerican notions of geography and 

climate contained numerous observational elements that represented the perception of the 

natural environment in scientific terms, while at the same time they comprise elements of myth 

and magic.ò (Broda 1989: 146).    

Contemporary ethnographies of Indigenous agriculture indicate that the computation of 

important environmental rhythms, such as solar intervals, lunar phases, or animal migrations, is 

reverentially assessed in sync with, and in support of, crop cultivation and associated rituals 

(Patrick-Encina 2011; Tedlock 1985, 2001; Tichy 1983). Similarly, depictions of the sacred, 

living environment in Borgia Group almanacs appear to incorporate seasonal data, particularly 

in terms of the impact these may bode for resources vital to the survival of Postclassic 

communities, like crops and water. Their visual graphics sort out the utterances from that living 

geography so humans may reverently assess, engage and commune with it.  

In passing onto our discussion of how this so, an observation from activist César 

Rodríguez Garavito (2024) proves both insightful and stirring: ñIf the forest is alive ð if the 

animals, the plants, the fungi, the river, the air, and the rocks are all animate beings ð then we 

need to find ways to hear their voices and spirits.ò15  This study explores some of the striking 

ways that the authors of Mesoamericaôs ancient almanacs heard, understood, and recorded 

those pronouncements.   

 
15 César Rodríguez Garavito is a Law Professor and the Faculty Director at the Center for Human Rights 

and Global Justice at New York Universityôs School of Law. He is renowned for his activist contributions 

to human rights and environmental justice. 
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Table 1 - Chronology of Mesoamerica, as generally reconstructed by archeological data.  
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ii. THE HEART OF THE MATTER - MESOAMERICAôS CALENDAR SYSTEMS  

Unlike Las Vegas, what happens in the sky does not stay in the sky. People 

pipe it down to earth, where celestial activity is believed to have terrestrial 

impact. In fact, it does. The fundamental cycles of time that govern our 

lives originate in the sky. The sunós risings and settings impose a rhythm 

of day and night. The waxing and waning moon adds a monthly beat that 

seems awkwardly calibrated to what really mattersðseasonal change. 

Seasonal change is also signaled by the stars and accompanied by the 

annual migration of the sunrise and sunset along the horizon. 

- Polly Schaafsma et al. (2011: 1) 

 

ii -i. Modes of Organizing and Assessing Time 

Ecological material is presented in the Borgia Group in alignment with the timekeeping 

systems that have been observed by Mesoamerica's Indigenous communities for centuries, if 

not millennia. The primary subjects addressed in the codices are the ways that time is structured 

by these systems, as explained through illustrated graphs, tables and graphical captions. 

Understanding how these graphics relate to ecology requires understanding Mesoamericaôs 

complex calendar system. 

Mesoamerican approaches to timekeeping involve calculating dates ï rather than 

simply sequencing them ï  based on the intersections of different calendrical cycles. These 

interwoven cycles are structured through a uniquely Mesoamerican calendar design, broadly 

recognized throughout the region that interlocks a 260-day cycle with a 365-day cycle.  

The 260-day cycle (which will be explained more thoroughly below) is comprised of 

two sub-cycles: a repeating cycle of 20 day-names paired with a repeating cycle of 13 
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numerical coefficients (see figure 3-3a). This results in a  cycle of 260-days known in Nahuatl 

as the tonalpohualli. This cycle runs concurrently with a 365-day calendar, or vague solar year, 

composed of eighteen 20-days festival periods, plus a 5-day intercalary period. Interlocking the 

365-day solar year with the 260-day cycle produces super-cycles of 52 years and 104 years. 

Every 52 years, a given tonalpohualli date in the 260-day cycle will coincide with the same 

date in the solar year. For example, the start of the summer solstice will fall on the same  day-

name-plus-coefficient (i.e., the same tonalpohualli date) once every 52 years. In this system, a 

365-day solar-year is named for the tonalpohualli sign that falls on its 360th day, which is 

known as its year-bearer sign. Owing to the way that the  tonalpohualli interlocks with the 

solar year, only four day-names can serve as year bearers.  

This calendar format was once widespread throughout Mesoamerica and observed by 

diverse communities. The detail and particulars of the calendar varied from one culture to 

another: Nahua, Zapotec, Otomi and Mayan societies each used different (sometimes parallel) 

names for the 20 day-signs and the eighteen festival periods. Yet the essential structure, 

divisions, and subdivisions of the calendar are consistent across different communities, and the 

system is regarded as a defining trait of Mesoamericaôs cultural continuum (see note 1).  

Mesoamerican time-keeping traditions treat each temporal unit or interval as a distinct 

intelligence or zeitgeist. Days and intervals are construed as venerable beings endowed with 

character and agency (Maffie 2023; Pharo, 2013: 127-128). Thus, certain activities are 

appropriate or necessary for certain days, while others are not. Any such fit, or lack thereof, is 

determined by the entity, being, or energy who is that day or timespan (Hernández and Bricker 

2004: 278; Tedlock 2000; 2001). James Maffie (2023) describes the days and intervals of the 

Indigenous calendars as ñtime-persons,ò whose activities are revealed by the tonalamatl. The 

time-persons can be grouped into larger sequences and cycles that also express unique 
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personalities and characteristics. Those characteristics are illustrated and explained by the 

graphics in the ancient almanacs.   

This time-keeping system, and the graphical conventions that orchestrate it, have deep 

roots in the regionôs ancient past, yet early colonial missionaries attempted to eradicate its use 

during the 16th century. Nevertheless, the Indigenous arts of timekeeping endured through an 

underground community of calendrical specialists, and their continued practice has been 

documented among contemporary Maya (Tedlock 2000; 2001; 2008), and Ayook (Rojas 

2013).16  The elements of this system are surveyed below. 

 

ii -ii.  Tonalpohualli - The 260-Day Cycle and its Components 

As previously noted, the cycle of 260 days is called tonalpohualli In the Nahuatl language, 

from tonal(li), ñday; heat; solar heatò, and -pohualli, ñ a countò or more specifically, ña count 

of twentyò (Kartunen 1991: 201-202, 246; Wood 2000). The term is well suited to the cycle of 

20 repeating day-names in the system. Each day-name must pair with a number from a 

repeating cycle of 13 coefficients for the tonalpohualli to complete a full 260-day round. The 

twenty day-names recognized in Late Postclassic materials, and delineated in the pages of the 

Borgia Group, are listed below with their names in the Nahuatl language: 

 

1. Cipactli, ñCrocodileò 

2.  Ehecatl, ñWindò 

3.  Calli, ñHouseò 

4.  Cuetzpalin, ñLizardò 

5.  Coatl, ñSnakeò 

6.  Miquitzli, ñDeathò 

7.  Mazatl, ñDeerò 

 
16 Rojas notes that while use of the 260 calendar continues among the Ayook, the Indigenous construction 

of the 365-day calendar is not observed.  

8.  Tochtli, ñRabbitò 

9. Atl, ñWaterò 

10.   Itzquintli, ñDogò 

11.   Ozomatli, ñMonkeyò 

12.  Malinalli, ñGrassò 

13.   Acatl, ñReedò 

14.   Ocelotl, ñJaguarò 
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15.   Cuauhtli, ñEagleò 

16.   Cozcacuauhtli, ñBuzzardò 

17.   Ollin, ñMovement/Earthquakeò 

18.   Tecpatl, ñStone (Knife)ò 

19.   Quiahuitl, ñRainò 

20.   Xochitl, ñFlowerò 

 

 

Table 2. The signs of the twenty day-names, represented in three different styles from three codices: (B) 

the Codex Borgia; (L) the Codex Laud; (M) the Codex Magliabechiano. Sources for images from the 

Borgia were excerpted from Diáz et al (1993); those for the Laud and Magliabechiano from FAMSI.  

 

Table 2 lists variations of the graphic signs that represent the 20 day-names (hereafter, 

day-sign) as rendered in three different codices from Central Mexico: The Codex Borgia, The 

Codex Laud (both pre-Hispanic) and the Codex Magliabechiano (prepared in the 16th century). 

The three sets show how the standard schema of each sign can be stylistically variable.  

The rendering of any given day-sign also varies within a single codex, as when the 

same day-sign is painted with different features in different sections of a manuscript. Scribal 

artists were careful to modify the way a day-sign was repeating in a single almanac, even if 
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only by the most subtle changes in its rendering (Cassidy 2004: 61; 2010: 66-67). Thus, the 

general icon of the same day-sign will exhibit different iterations as it is distributed throughout 

a given almanac, and no two renderings of a given day-sign will be drawn in the same manner 

within a single manuscript. This variation suggests that the sign of a particular day is construed 

to be distinct from other days named by the same sign. That difference is determined by their 

numerical coefficient and their placement in larger calendrical sequences, whether the solar 

year or the tonalpohualli. Ann Cassidy cites the 16th century Spanish missionary Juan de 

C·rdova to explain this differentiation, ñIt is as if we were to say, Pedro four, and Perico five, 

and Periquillo six, and Perote seven, and Pedroche eight, all of which mean the name Pedro, but 

in different ways, by changing the letters and numbers as in this example" (Cassidy 2010: 66, 

90 note 5). Each day-sign retains a root icon and meaning, but its graphic, and thus its nature, 

varies with its place in the sequence of time.  

While the twenty day-signs are represented in central Mexican codices by the iconic 

figures of their names, their numerical coefficients are usually represented by small dots whose 

quantities enumerate their values. Thus, the Nahuatl number ce or ñ1ò is represented by a single 

dot, whereas ome or ñtwoò is represented by a pair of dots. Eyi or ñthreeò is represented by 

three dots, and so on up to thirteen dots for matlactetl omei, or ñ13ò (Boone 2007: 254 note 3).  

In some codices, these thirteen coefficients are associated with the so-called Thirteen Volatiles, 

a repeating calendrical sequence represented by thirteen flying animals: twelve different birds 

and a butterfly (Kendall 1992). Although they are clearly important figures, and seem to 

correspond with the thirteen coefficients, their meanings remain enigmatic to contemporary 

researchers.  

Figure 2-1a demonstrates the common format by which numbered day-signs are 

rendered in the codices. This excerpt comes from the rain and planting almanac painted on page 
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28 of Codex Borgia (see section iii -vi). The main cell depicts Tlaloc, the Aztec rain god, who 

pours water over an agricultural field marked with a botanical deity and corn cobs. Beneath this 

scene are three sub-cells with tonalpohualli dates rendered as day-signs with dots that specify 

numerical coefficients. 

 

 

  

Figure 2-2a. Excerpt from Rain/Maize almanac, Codex Borgia page 28. The cells depict day signs with 

numerical coefficients represented by dots. In the right cell,  the sign tecpatl/flint is accompanied by two 

dots, making it 2-tecpatl/flint, whose  features indicate that it is a sign for the date of a year. The middle 

cell includes five dots and reads 5-cipactli/crocodile, followed at the left by 10-quiahuitl/rain. Image 

source: Díaz et al.(1993); facsimile published by Dover Press, 1993.  

 

 

Reading from the left, as is common in Mexican codices, the posted day-signs are 2-

Tecpatl/Flint, 5-Cipactli/Crocodile, and 10-Quiahuitl/Rain.  The 2-Flint sign is appended with 

an iconographic feature often called an A-O sign or a Year Sign. In the Mixteca-Puebla system, 

this indicates that a day-sign is the year-bearer that names a particular solar year. The following 

days, 5-Crocodile and 10-Rain, bracket a 19-day period within this year, which researchers 
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have correlated with the Gregorian dates of May 28 through June 15, 1468 ce (Hernández 2004: 

329-337). The imagery in this almanac has been interpreted as a description of weather and 

agricultural conditions during the designated time span (Hernández 2004; Hernández and 

Bricker 2004; Woolley and Milbrath 2011).   

In the Mesoamericaôs Indigenous ontologies, a given day-name in the calendar is not an 

isolated principle separate from its qualifying numerical coefficient. The two calendrical 

elements form ñan irreducible entity composed of both a numeral ð the position in the trecena 

ð and a day signò (Nowotny et al., 2005: 78). The importance of these dates in peopleôs lives 

is evidenced by the way that nobles are named in Mixtec royal manuscripts, which identify 

different individuals not just by their name glyphs, but more commonly by the tonalpohualli 

signs of their birth dates. For example, the Selden Codex includes a section detailing the 

political life of Lady Six Monkey, heir to the throne of Jaltepec and ruler of the kingdom of 

Huachino in the 11th-12th centuries. On the other hand, much of the Codex Nuttall recounts the 

exploits of her nemesis, the Lord 8-Deer Tiger Claw, ruler of the kingdom of Tlilatongo. Both 

nobles are named in these graphical narratives by tonalpohualli day-signs. 

 

ii -iii. Structuring the Sacred Day Counts 

The tonalpohualli cycle of 260-days begins with the first day-sign, Cipactli, paired 

with the first numerical coefficient, ñ1ò, forming 1-Cipactli/Crocodile. The count proceeds 

from there to the next day, 2-Ehecatl/Wind, followed by 3-Calli/House, etc., with each 

sequence of day-signs and coefficients advancing by one. This continues until the numerical 

count reaches its maximum with the sign 13-Acatl/Reed, and the cycle of thirteen coefficients 

then returns to 1. But the cycle of twenty day-signs continues with the fourteenth day-sign 

Ocelotl, or ñJaguarò, as in: 1-Ocelotl/Jaguar, 2-Cuauhtli/Eagle, 3-Cozcacuautli/Vulture, etcé 
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When the cycle of day-signs reaches the twentieth sign, Xochitl or ñFlower,ò that cycle returns 

to the first day-sign, Cipactli, which is now paired with the coefficient 8, for 8-Cipactli. The 

cycle of 260 days is complete when the last day-sign Xochitl, ñFlower,ò pairs with the last 

coefficient 13: or, 13-Xochitl/Flower. The 260-day cycle then recommences with its first sign, 

1-Cipactli, and runs continuously from there. The tonalpohualliôs full 260-day count is thus 

composed of twenty rounds of 13-day periods, as shown in Table 3 below. 

 

 

Table 3. The full 260-day tonalpohualli; each of the twenty-day signs is paired with a numerical 

coefficient from 1 to 13. The yellow squares mark the start of a trecena. The order of the trecenas in the 

full tonalpohualli is marked by numbers in parentheses within the yellow squares. The day signs on the 

left were excerpted from Diáz et al (1993). 
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These twenty sets of 13 days are each called a trecena, or a ñ[set of] thirteen.ò The term 

that comes from 16th century Spanish sources and is retained in modern scholarship; yet the 

Nahuatl name for the trecenas is unknown. Nevertheless, the 13-day divisions are prominently 

charted in several codices from both Mexico and Central America, indicating that the trecenas 

form a culturally significant timetable widely recognized across Mesoamerica. A trecena is 

named by its first day, whose day-sign pairs with the coefficient ñ1ò. The character ascribed to 

the first day of a trecena defines the nature of twelve days that follow it. In Table 3, the first 

day of each trecena is designated by a yellow box.17   

Trecenas are depicted in the codices by illustrated charts that visually express and 

define their qualities, as seen below in figures 2-3 a, b. These two tables are excerpted from a 

facsimile of the Codex Borgia, as reconstructed by Diáz et al. (1993). They portray 1-Crocodile 

and 1-Jaguar, the first two trecenas of the tonalpohualli, as inscribed on pages 61 and 62 of the 

manuscript. Each trecena is ascribed to the deity, depicted on the right side of the table and 

paired with a collection of graphical signs that fill out the rest of the field. It is understood that 

these graphics explain the sacred character of the trecena. 18  

The trecenaôs sequence of thirteen day-signs are arranged in the smaller sub-cells that 

line the the principal cell and are read from the lower right to the upper left. I have annotated 

them with red text that identifies the English names of the day-signs and their numerical 

coefficients (see figures 2-3 a, b). In practice, a day-signôs coefficient would be ascertained by 

the signôs particular place in the sequence of thirteen, without the need for dots to enumerate its 

 
17 The number in parentheses within the yellow box lists the order of that trecena in the full 260-day count.  

 
18 Following Maffieôs argument introduced in section ii-I, any specified time-period painted in the 

tonalamatl is one and the same as its associated deity. Both must be understood wholistically as a singular 

ótime-person.ò (Maffie 2023). Maffie argues that these illustrated tables render these time-beings present 

and tangible to ritual timekeeping specialists, thus serving as instruments for sacred communion.  
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value. Thus, the place that a day-sign occupies within the composition conveys a notational 

significance, in this case the day-signôs coefficient. Here, placement is itself a unit of meaning 

that structures visual syntax and succinctly conveys information without an excess of graphics.   

 

 

 2-3a 

 

 2-3b 

Figure 2-3a, b. The first and second trecenas, 1-Cipactli/ñCrocodileò (top)  and 1-Ocelotl/òJaguarò 

(bottom).  The first day-sign of each trecena is inscribed in the lower right sub-cell of each chart and is 

followed to the left by the subsequent twelve day-signs in their proper order. The position of a day-sign 

within the sequence indicates its numerical coefficient; I have annotated them in English for clarification. 

The images were excerpted from Diáz et al (1993: 61-62).   
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Similarly, many almanacs incorporate methods for abbreviating lengthy time sequences 

by using spacer-dots to count and fill in the span of days between distant periods, as seen on 

pages 33-34b of the Codex Fejérváry-Mayer (figure 2-3c).19  This almanac displays four large, 

illustrated cells, each with five sub-cells underneath. The scenes in the large cells depict deities 

offering incense-bundles before other deities seated in temples. Each of the twenty sub-cells 

contains a day-sign that begins a trecena.  

 

 

Figure 2-3c. Pages 33-34b from the Codex Fejérváry-Mayer, outlining a compressed table with trecenas 

listed by their first day-signs in the sub-cells.  Image source: Loubat (1901).  

The annotation in the lower gray field traces the order of trecenas starting with 1-Crocodile in the first 

sub-cell under the first cell, marked by the bright yellow arrow at the right.  

 

As explained in Elizabeth Boone (2007: 75-78), we begin this almanac by counting 

days from the sign that marks the first trecena, 1-Crocodile, depicted at the lower right sub-cell 

under the first large cell (tabbed with the yellow arrow on figure 2-3c). The left side of the large 

 
19 Spacer-dots are different from the dots that represent numerical coefficients, although both are 

graphically represented by small colored dots. In usage, spacer-dots are often drawn in a single line, 

whereas dots representing coefficients cluster around the qualified day-sign, or may be connected to that 

sign by a line.  



 

38 

cell is lined with twelve vertical dots, which instruct us to count twelve days from Crocodile for 

a full 13-day trecena. This takes us to the trecena 1-Jaguar, the day-sign inscribed in the 

rightmost sub-cell under the next large cell (tabbed with a gold arrow on 2-3c).  

We follow the same pattern until we reach the first sub-cell under the last cell: 1-

Flower (tabbed with a red arrow). We count twelve days therefrom to return the first cell, but 

land on the trecena 1-Reed: the day-sign depicted in the second sub-cell (tabbed with the long 

crimson arrow). We now continue to count twelve days from 1-Reed and proceed to the second 

sub-cell in the next panel, 1-Death, represented by the spotted-skull icon. We would follow this 

pattern until all 260 days have been counted. 

Because this type of almanac abbreviates the entire 260-day cycle into a brief set of 

charts, it is often described as a compressed table (Boone 2007: 75-78). Many of the almanacs 

in the Group follow this compressed format, using spacer dots to connect distant days and 

trecenas to each other. Most compressed tables sort the 260-day cycle across four panels that 

each demarcate five trecenas, in the manner demonstrated by figure 2-3c.20  Each section of the 

almanac has a directional association: the trecenas in the sub-cells under the fist cell are 

associated with the east; those in the second with the north; those in the third set of sub-cells 

with the west; and those under the fourth panel with the south. In this system, time is 

understood to move through space.  

One pass through the almanac covers four trecenas and counts 52 days, an interval that 

is culturally significant among Indigenous communities who observe the 260-day calendar. The 

Quiché Maya in Guatemala, for example, schedule important ceremonies according to 52 and 

65-day divisions of the 260-day cycle (Tedlock 2008). Interestingly, many compressed tables in 

 
20 The five trecenas in the sub-cells of a single panel are each three trecenas apart from each other, as can 

be seen by comparing Table 3 with the arrangement of day-signs in the sub-cells on figure 3-3c.  
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both Mayan and Borgia Group manuscripts appear to be designed to facilitate counting 52 and 

65-day intervals, much like Codex Fejérváry-Mayer 33-34b. 

One can easily count a 52-day period on figure 2-3c by running through four sequential 

trecenas, which take us from the first sub-cell under the first cell to the end of the first trecena 

under the fourth cell. This constitutes a single pass through the almanac. A 65-day period is 

counted by a run of five trecenas. On figure 2-3c, this involves one full 52-day pass through the 

almanac and continues through the second trecena under the first cell, ending one day before 1-

Death, the second sub-cell under the second large cell. Another 65 days takes us to 1-Monkey in 

the third sub-cell under the third cell; and again to 1-Vulture, the fourth sub-cell of the fourth 

cell. These four day-signs  ï  1-Crocodile,  1-Death, 1-Monkey and 1-Vulture ï  divide the 260-

day count into four equal parts. Their importance as such is evidenced by their frequent 

depictions in multiple almanacs as a calendrical set (e.g., Codex Borgia 27, 30, 49-52).    

Compressed tables can also be further segmented into charts wherein a trecena is split 

into sub-periods of either 6 and 7 days, or 5 and 8 days (Boone 2007: 132-133). While a 

compressed almanac usually divides the 260-day tonalpohualli into four major panels (as in 

figure 2-3c), an almanac structured by split-trecenas contains eight panels, so that the days 

counted in each trecena are divided over two panels. Examples of split-trecena tables are found 

in Codex Laud 9-13 and Codex Borgia 75-76. 

In addition to these cycles and sub-cycles,  the 260-count is further elaborated by the 

inclusion of a group of deities known collectively as the Nine Lords of the Night, who comprise 

another repeating cycle that intersects with the 20 day-signs and the 13 coefficients. The Nine 

Lords appear in several codices and have been identified as individual deities known from 

central Mexican religions. But what their calendrical meanings remain poorly understood.  

Gerardo Aldana (2007), however, argues that the Nine Lords of the Night likely represent a 
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partitioning of the night sky into nine segments that also mark off sequential units of time, akin 

to hours. Aldana proposes that the Lords operated in a rotating fashion. That is, the deity who 

presided over the first segment of the sky during a given night would, on the following night, 

shift to the second segment of the sky, and so on over a succession of nights.  

Indigenous scribes drafted elegant designs to articulate these complex and intersecting 

cycles, sub-cycles, and divisions of time. For example, Codex Fejérváry-Mayer contains a 

fascinating almanac that delineates the entire 260-day tonalpohualli with day-signs and spacer-

dots arranged into a formeé cross pattern (figure 2-3d).   

The almanac includes all the information available on Table 3, including the 

order of day-signs and trecenas. Framed within the crossôs flaring, trapezoidal arms are 

colorful figures of plants, birds, graphical signs, and the Nine Lords of the Night. The 

corners of each arm marked by the day-signs that begin the sequence of trecenas in the 

tonalpohualli, connected to one another by twelve spacer-dots running along the edges 

of each arm.  

At the corners of the almanac are the signs that name the years, which are set 

within circles carried by flying birds who delimit an x-shaped saltire cross. Stacked 

along these are another count of trecenas signs, to be read in a different manner than the 

signs in arms of the formeé cross. The arrangement of day-signs allows one to count the 

days and trecenas in this almanac in multiple interesting ways that are beyond the 

scope of this discussion. Suffice to say the table is understood, in part, to align the 260-

day tonalpohualli with the 365-day solar year (see Boone 2007: 114-117, for a deep 

examination of this fascinating almanac). 

 



 

41 

 

Figure 2-3d. Codex Fejérváry-Mayer, page 1, diagramming the entire tonalpohualli, with year-

bearers marked at the corners.  Image source: Oxford, Bodleian Library. Fejérváry-Mayer 

(facsimile).  

 

 

ii -iv. Xihuitl  - The 365-day Solar Year  

As previously noted, Mesoamericaôs 260-day count runs concurrently with a 365-day solar 

calendar. In the Nahuatl language, the 365-day year is called xihuitl (a homonym for the 

turquoise gemstone and its radiant blue color), and the 365-day calendar is called the 

xiuhpohualli, or year count.  
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The structure of the 365-day year is composed of eighteen periods of twenty days each, 

which 16th century Spanish sources called veintenas, ñthe twentiesò, and wrongly equated with 

the 30 to 31-day months of the Christian calendar.  Each of the twenty-day veintenas 

culminates in a special religious event that defines the ñmonthôsò sacred character. The eighteen 

veintenas combine into a 360-day period, which is completed by five inauspicious terminal 

days, called the nemontemi in Nahuatl, thus completing the 365-day vague solar year (Bricker 

and Milbrath 2011: 499).21  Table 4 lists variant names for the eighteen veintenas in the Nahuatl 

language, as collated by Alessia Frassari (2022: 155 -156), and dated by Johanna Broda (2016: 

181), according to early colonial records.  

 

 

Veintena ï Twenty-Day Period Gregorian Dates  

(Broda 2016)  

1 - Atlcahualo (ñWater is Abandonedò); 

Cuauhuitehua (ñRising of Treesò);  

Xilomanalitzli (ñOffering of Tender Corn Cobsò) 

Cihuailhuitl  (ñFeast of Womenò); 

Xochtzitzquilo (ñGathering of Flowersò)  

February 12 - March 3 

2 - Tlacaxipehualiztli (ñFlayingò)  March 4 - March 23  

3 - Tozoztontli (ñSmall Vigilò) March 24 - April 12 

4 - Huey Tozoztli (ñBig Vigilò) April 13 - May 2 

5 - Toxcatl (ñPopcornò, ñDroughtò);  

Tepopochtli (ñSmokingò, ñFumigationò) 

May 3 - May 22 

6 - Etzalcualiztli (ñEating Corn and Beansò) May 23 - June 11 

 
21 The vague year is made up of 365 full days. It is distinguished from the true tropical solar year, which 

takes 365.25 days. The solar year refers to the span it takes for the Sun to return the same part of the sky. 
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7 - Tecuilhuitontli (ñSmall Feast of the Lordsò) June 12 - July 1 

8 - Huey Tecuilhuitl (ñBig Feast of the Lordsò) July 2 - July 21 

9 - Miccailhuitontli (ñSmall Feast of the Deadò);  

Tlaxochimaco (ñOffering of Flowersò) 

July 22 - August 10 

10 - Huey Micailhuitl  (ñBig Feast of the Deadò);  

Xocotl Huetzi (ñFalling Fruitò);  

Tenahuatiliztli (ñDispensationò) 

August 11 - August 30 

11 - Ochpaniztli (ñSweeping the Roadsò);  

Ecoztli (ñYellow Beanò) 

August 31 - September 19 

12 - Teotleco (ñArrival of the Godsò);  

Pachtli (ñMossò);  

Pachtontli (ñSmall Festival of Mossò) 

September 20 - October 9 

13 - Tepeilhuitl (ñFestival of the Mountainsò);  

Huey Pachtli (ñBig Festival of Mossò) 

October 10 - October 29 

14 - Quecholli (ñDartò or ñRoseate Spoonbillò) October 30 - November 18 

15 - Panquetzaliztli (ñRaising the Bannersò) November 19 - December 8  

16 - Atemoztli (ñWater Descendingò) December 9 - December 28  

17 - Titl (ñShrinkingò or ñStretchingò) December 29 - January 17 

18 - Izcalli (ñGrowingò or ñRevivalò) January 18 - February 6 

Nemontemi (Five inauspicious intercalary days) February 7 - February 11 

 
Table 4. The eighteen veintenas and five nemontemi in the Mexica version of the xihuitl. Nahuatl 

variants for certain 20-day periods, recognized by different communities, are written in blue text. 

Although regional variants of the 365-day calendar follow the same consistent structure with eighteen 

20-day periods and 5 intercalary days, they are not collectively standardized. For example, different 

communities observe the beginning and end of the year on different dates.   
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Records from the 16th-17th centuries indicate that the names of some of the veintenas 

and their correspondences with the Christian calendar, varied from one community to another, 

including those speaking the same language.22 Yet the temporal structure of the xihuitl remains 

the same throughout: eighteen intervals of twenty days, each followed by a 5-day intercalary 

period. The five intercalary days, known as nemontemi among the Nahua, and wayeb among 

Lowland Maya (Bricker and Milbrath 2011: 499-450), are considered to be hazardous and 

liminal, marking as they do the end of one year while also clearing the way for the next.  

When the 260-day tonalpohualli is lined up with the 365-day xihuitl, it leaves a 

difference of 105 days between the two cycles. This means that the tonalpohualli signs that 

name the first 105 days of each solar year will repeat on the last 105 days of that same year 

(Wooley and Milbrath 2011: 37). Owing to their later positions in the solar calendar, the nature 

of these days will differ conceptually from those named by the same day-signs earlier in the 

year. That difference is likely expressed by the individual modifications painted onto a single 

day-sign as it repeats within an almanac. 

This format is advantageous for the 260-day agricultural cycle in the Mesoamerican 

highlands, since the course of the growing season begins and ends on the same tonalpohualli 

sign, which is repeated twice within a single solar year (Wooley and Milbrath 2011: 40). Yet 

the origins of the 260-day cycle may have developed primarily from womenôs experiences, as 

indicated by  gynecological practices documented in Highland Maya communities. When a 

woman learns she is pregnant, which she determines from missing her menses, she observes the 

day-name and phase of the moon and counts nine lunations from then to estimate and prepare 

for the birth date of her child, a span that lasts approximately 260-265 days (Boone 2007: 16-

 
22 Geraldine Patrick-Encinaôs ethnography on the yearly calendar observed by the H¶ah¶u-Otomi shows 

that it follows the same veintena structure of the Aztec xihuitl but uses different names and begins on a 

different date, starting on March 18 (Patrick-Encina 2011: 43). 
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17; Furst 1986: 72-75; Tedlock 1985: 85). Thus, the 260-day tonalpohualli may have been 

rooted in the experience of human gestation and physiology, while the xihuitl is rooted in the 

regular path of the Sun.  

An individual  xihuitl, or solar year, is named after the tonalpohualli sign of its 360th 

day, which is said to ñbearò or ñcarryò the year and is thus called the year-bearer  (Bricker and 

Milbrath 2011: 499-450). Because of the way that the 260-day calendar intersects with the 

xihuitl, only four day-signs can bear the solar year. They are always spaced five day-signs away 

from each other and rotate through the thirteen coefficients as year-bearing signs. These sets of 

four signs vary according to the day on which a given calendar starts, which differs from one 

Indigenous culture to another. Thus, different Native communities in Mexico recognized a 

different set of four signs to serve as their year-bearers. These sets of day-signs have been 

grouped by David Tavárez as follows (2022: 21): 

 

Set 1:    Crocodile;  Death;  Monkey;  Buzzard 

Set 2:    Wind ;  Deer;  Grass ;  Movement/Earthquake 

Set 3:    House;  Rabbit;  Reed;  Flint   

Set 4:    Lizard ;  Water;  Jaguar;  Rain 

Set 5:    Snake;  Dog;  Eagle;  Flower 23   

 

The four day-signs in Set 3 - the days House, Rabbit, Reed and Flint - are the year-

bearers recognized by the Mexica and specified in the royal Mixtec historical codices, as well 

as in most of the calendars from the Borgia Group. The elaborate formeé cross from Fejérváry-

Mayer 1 places these year-bearers in circles carried by birds at the corners of the page (figure 2-

 
23 Tavárez also includes the names of Zapotec day-signs that correspond to those listed here. For the sake of 

simplicity, I have left them out of this discussion.  
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3e). However, the  Zapotec calendars employ the signs in Set 2 as the year-bearers in their 

system: Wind, Dog, Grass/Soaproot, and Movement/Earthquake (Tavarez 2022: 20-22).24  

The patterns in these sets are based on a 65-day division of the tonalpohualli and assign 

one of four rotating day-signs to the same day in a solar year from one year to the next 

(Frassani 2022: 41). Thus, if the new year is celebrated on a day named 1-House (following Set 

3), the same day on the following year would be 2-Rabbit, then 3-Reed on the next year, and 4-

Flint the year thereafter. The following year, the same day is 5-House, thus returning to the 

beginning of the set of four day-signs but proceeding with the thirteen coefficients. By the time 

we reach 1-Rabbit, thirteen years would have passed in the xihuitl.   

The pattern holds for any given day in a solar year. If the date for sowing crops begins 

on the day 1-Crocodile (following Set 1), in the following year the same annual date would fall 

on 2-Death, followed by 3-Monkey a year later, and so forth. The pattern continues until each 

day in the set has been paired with each of the thirteen coefficients, a span lasting 52 years.  

Mesoamericans recognized the passing of 52 years as a complete cosmic cycle, which 

was celebrated by an important ceremony described in Nahuatl as Toxiuhmolpilia, ñBundling -ò 

or ñBinding of the Years.ò (Lopez 2016: 146). This ceremony featured a special version of the 

annual fire drilling ritual common across Mesoamerica, whereby a ñNew Fireò was drilled to 

inaugurate the new 52-year cycle. In central Mexico, The ceremony for drilling the New Fire  

coincided with the sunôs nadir passage in the autumn, which was marked by the zenith passage 

of the Pleiades, or Tianquitzli (ñMarketplaceò) in Nahuatl.  

 
24 Although the Mexica and Mixtec calendar systems both marked the year-bearers with the same day-signs 

from Set 3, the numerical coefficient that each society attached to the year bearers differed. The Mixtec 

year dates are marked one coefficient less than the Mexicaôs. For example, the Gregorian year 1455 is 

marked by the signs 2-Reed in the Mexica calendar and 1-Reed in the Mixtec calendar, and 1456 by 3-Flint 

among the Mexica, and 2-Flint among the Mixtec (Wooley and Milbrath 2011: 40-41).  
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Mesoamericans also recognized a 104-year cycle, called the huehuetiliztli in Nahuatl. 

This larger span aligned the 260-day tonalpohualli and the 365-day xihuitl with 65 cycles of the 

planet Venus,25 who is revered as an important deity among Mesoamericaôs religions (Lopez 

2016: 148; Turner 2022: 26) (see section iv-iii) . The use of sets of day-signs, along with their 

pattern of coefficients, made it possible for ancient people to assess the timing of these 

intertwining cycles, and plan accordingly. It assisted in determining the dates of the new year 

from one solar year to the next, while at the same time ascribing a special character or numina 

to each new year in sequence, as qualified by the day-signs inscribed in the calendrical texts.  

Similarly, it has been previously noted that the character of a day-sign was also 

informed by its position in the solar year, as in the case of the so-called moveable feasts. This 

term is found in early colonial records to describe Indigenous festivals that were named for the 

tonalpohualli date-sign on which they were celebrated (Frassani 2022: 46). Unlike the eighteen 

annual feasts of the veintena cycle, which were anchored to the solar year, moveable feasts 

would occur every 260 days and were thus observed on different annual dates from one year to 

the next. Alessia Frassani cites an example from page 30 of the Codex Borbonicus to illustrate 

how a given moveable feast (anchored to the 260-day tonalpohualli) was modified by, and 

incorporated into, its variable placement in a given solar year.  

Borbonicus 30 depicts the annual veintena of Ochpanitzli, which is dedicated to the 

maternal goddess Toci. Most representations of this festival feature Toci, yet here the vegetal 

goddess Chicomecoatl is prominently portrayed at the center of the scene. Chicomecoatl is a 

calendrical name meaning ñ7-Serpentò, which is also the tonalpohualli date of her moveable 

feast; yet on Borbonicus 30 she is shown receiving worship as if she were Toci (figure 2-4a). 

Frassani argues that this scene indicates that Chicomecoatlôs moveable feast occurred on 

 
25 Each Venus cycle is ~584 days. 
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Ochpanitzli  during the annual veintena cycle documented in Borbonicus (Frassani 2022: 57-59, 

75-76). This timing is specific to the year of that cycle, which Frassani correlates with 1508 ce 

(Frassani 2022: 77). Graphics on Borbonicus 30 indicate that Chicomecoatlôs festival was 

celebrated in a way that fused it with the rites of Ochpanitzli. That is, the observance of this 

moveable feast was modified per its place in the solar year and took on the characteristics of the 

Toci and her annual worship.  

 

 

Figure 2-4a. Codex Borbonicus page 30, depicting the annual veintena Ochpanitzli, dedicated to the 

goddess Toci, seen in white garments sitting at the lower right of the scene. A celebrant attired as the 

goddess Chicomecoatl stands prominently at the center of the composition. She is worshipped in the 

manner that Toci would be during this veintena festival, as described in early colonial accounts of 

Ochpanitzli rituals. For example, she is attended by figures covered in white chalk and pointed caps, 

identifiable as the costumed Huastecas who accompanied Toci on Ochpanitzli (Couch 1985: 72). 

Frassani argues that the graphics document the occurrence of 7-Coatl/Serpent (the date of 

Chicomecoatlôs moveable feast) in sync with Ochpanitzli during the annual festival cycle documented in 

Codex Borbonicus, which is likely 1508 (Frassani 2022: 75-77).  Image source: FAMSI.  
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While ancient Mesoamericans carefully calibrated the cycles of their calendar systems, 

it is not clear if they used a type of correctional adjustment, such as a leap year, to ensure that 

their 365-day xihuitl remained in sync with the average 365.25-days that span the solar year. 

Both early colonial sources and contemporary studies share mixed perspectives on the matter, 

and a rich body of literature engages the question.26  The issue does not concern our discussion, 

but it does complicate efforts to correlate dates recorded in ancient Mesoamerican sources with 

dates in the Gregorian calendar.  

Most researchers interpret pre-cortesian dates based on the system of correlation 

developed by Alfonso Caso, which connects Aztec calendar signs with commensurate Christian 

dates based on three historical events chronicled in both calendars from 1519 to 1521. These 

dates include the day the conquistadors first entered Tenochtitlan on November 18, 1519, the 

Noche Triste battles on July 1, 1520, and the subjugation of the city on August 13, 1521 

(Morante López 2019: 78). The foundations of Casoôs correlation in historical events that were 

documented under both tonalpohualli signs and Julian dates make it seem like a suitable anchor 

point for assessing corresponding dates between Native and Euro-Christian calendars. 

However, although it has been widely embraced, Casoôs system has also been criticized for 

certain shortcomings, and efforts have been made to reform and improve the system. Alessia 

Frassani explains that Casoôs correlation may be out of step with the Aztec calendar by 

approximately a year, and thus requires finer tuning with other data for more accuracy (see 

discussion in Frassani 2021: 76-78).   

A further concern is that Casoôs system does not associate leap years or any other 

intercalary correction with the Aztec calendars, a perspective embraced by many researchers. 

Yet ancient Mesoamericans relied on proper timing for their agricultural work, whose success 

 
26 For a thoughtful and thorough discussion of different perspectives on the issue, see Morante López 2019.   
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was critical to the survival of the densely populated cities of the ancient world. Similarly, 

rituals based on regular astronomical intervals, such as the drilling of the New Fire at the nadir 

passage of the Sun, would require reliable and consistent calendrical alignment with the solar 

stations. This suggests that the ancient Mesoamericans developed some means to keep their 

calendrical counts in sync with seasonal and astronomical rhythms, a task that may have been 

facilitated by utilizing both natural and built environments as giant clocks.  

 

ii -v. Where Land Meets Sky in the Ancient Calendars 

The calendrical almanacs in the codices explain the passage of time as a sacred, living entity, 

yet they were not the only sacred time-keeping device developed by ancient Mesoamericans. 

Indigenous ancestors also developed architectural monuments and used topographic features in 

the landscape to assist in what Anthony Aveni calls horizon-based astronomy (Aveni 2001). 

That is, the stations of the solar year -  such as solstices, equinoxes, and the Sunôs zenith and 

nadir passages - were assessed using both natural and artificial landmarks that, when viewed 

from specific vantage points, marked the point on the horizon where the Sun rose or set on 

particular days.  

For example, several Classic period structures from the Mayan Lowlands,27 collectively 

known as  E-Groups, are temple complexes that were oriented towards observational points on 

the horizon where the sun rises or sets on calendrically significant days (figure 2-5a, illustrated 

by Ivan Ġprajc; figure 2-5b). As succinctly explained by archeologist Ivan Ġprajc, an E-Group 

is a symmetrical architectural complex consisting of a pyramidal platform with an east-west 

axis built on the western end of a plaza whose eastern limit  is bordered by an elongated 

 
27 The Maya Lowlands are in the southern portions of the Yucatan Peninsula, and are spread over parts of 

Guatemala, Mexico and Belize.  
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platform that runs from north to south (Ġprajc 2021a: 2). One to three buildings were erected  

along the top of the platform, facing the western pyramid in a symmetrical layout.  

An observer standing on the pyramid could gauge the position of the sun when it rose 

over the eastern platform and thus track its movements throughout the year as it transited north 

and south per annual season. The sun could be seen rising over the central building of the 

eastern platform on the equinoctial quarter days, 28  and over the buildings at the platformôs 

northern and southern extremities on the summer and winter solstices respectively.  

 

 

Figure 2-5a. Schematic drawings by archeologist Ivan Ġprajc, showing two types of E-group complexes 

as seen from above. The two types are named for the Mayan archeological sites where they are found: 

Uaxactún and Cenote, both in Guatemala. The square feature on the left of each plan marks a large, east-

facing pyramid. This structure forms a vantage point from which one may view the sun as it rises behind 

the platform on the right. Architectural features on the platform align with the morning sun at different 

solar stations, specifically the solstices and equinoctial quarter-days.   

Image credit: Ġprajc (2021: 4, figure 2).  

 
28 Ġprajc (2023: 3) argues that ñequinoxesò in Mesoamerican calendars are, more precisely, equinoctial 

quarter days that mark the midpoints between the solstices, dividing this interval into two equal parts of 

approximately 91 days. They differ slightly from the astronomical equinoxes in that they fall 1-2 days after 

the vernal equinox, and 1-2 days before the autumnal equinox.  
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Figure 2-5b. Illustrated reconstruction of the Maya E-Group at Uaxactun, Guatemala, as posted on a 

placard at the Reserva de Biosfera Maya (Maya Biosphere Reserve) Calabasco, Guatemala.   Image 

credit: de la Cordova (1997).  

 

The famous E-Group assemblage at Uaxactún, in Guatemala (figures 2-5a, b) was 

designed to mark sunrise on the solstices and equinoctial quarter-days in the manner described 

above (Powell 2010: 416). Its alignments appear to represent a calendrical format that is 

anchored to the summer solstice on June 21 as its ñreference point for seasonal time keepingò 

(Dowd et al. 2017: 567). However, the E-Group complex at the Mayan site of Calakmul in 

Yucatán, Mexico, exhibits  structural features aligned to the sunôs position either at its rising or 

setting on calendrically significant dates, which include the dates of both its zenith and nadir 

stations (Dowd et al., 2017).  

Archeologists Ann Dowd, Anthony Aveni and Ramón Carrasco argue that, while the 

design of the E-Group complex at Uaxactun was calibrated to solstitial intervals, alignments at 

Calakmulôs E-Group represent a calendrical reform that prioritized the sunôs zenith passages 
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(Dowd et al, 2017: 560, 575; see also Powell 2010: 409). Solar zenith occurs when the sunôs 

position appears directly over oneôs location in the center of the sky at high noon and, like the 

nadir (when the sun is directly beneath oneôs location), occurs only in the tropics, twice per 

year. This is a highly localized and site-specific astronomical event, as the timing of the sunôs 

zenith and nadir stations changes according to latitude. They occur closer to the equinox at 

latitudes closer to the equator, and closer to the solstices near the limits of the tropics, with a 

range of intervening times per latitude (Isbell 2008: 488 figure 20.1).  

Since the zenith and nadir passages each last only a day, this calendrical reform may 

have offered a mode of timekeeping that was more finely tuned than one based on solstices, 

when the position of the sunôs path appears stationary for approximately five days. While 

speculative, it is possible that the calendrical reforms evidenced by the E-Group at Calakmul 

may have predicated the New Fire schedules observed centuries later in the Late Postclassic. As 

previously stated, these New Fire rituals were timed with the sunôs autumnal nadir passage.   

E-Group designs allow observers to map solar intervals and thus ascertain or anticipate 

the annual passage of seasons that correspond with these intervals, for example the peak of the 

rainy season at the summer solstice. They represent a wider practice of embedding astronomical 

alignments into sacred architecture. According to Ivan Ġprajc, February 12 and October 30 are 

among the dates most marked by the central-axis orientations in sacred architecture from the 

region. This interval approximates the sacred 260-day span that also brackets the summertime 

planting and cultivating season (Ġprajc 2021a: 11-12; 2021b: t.s. 26:01-27:09). In the Aztec 

solar calendar, these days would begin with the first veintena, Atlcahualo - Cuauhuitehua (Feb 

12) and end on the last day of the thirteenth veintena, Tepeilhuitl (Oct 29) (see Table 4).  This 

suggests that Mayan architects developed these structures to support agricultural activities and 

associated festivals.  
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The Mexica incorporated similar astronomical orientations in the structure of their 

principal sanctuary, known in Spanish as the Templo Mayor (figure 2-5c) which, like other 

Mesoamerican monuments, was a marvel of architectural engineering. Through the 14th to 

early 16th centuries, this westward-facing pyramid was enlarged seven times at the behest of 

different Mexica rulers, its ever-expanding grandeur marking Tenochtitlanôs rise to political 

prominence during the Late Postclassic. The renovation process involved covering earlier 

phases of the building with rubble and fill in order to build the foundations for subsequent 

enlargements.  

 

 

Figure 2-5c. Reconstructed model of the Templo Mayor of Tenochtitlan (National Museum of 

Anthropology, Mexico City). The cleft between the twin shrines at the top would frame the rising sun on  

the quarter-day near the Spring equinox. Image credit: Stauber (2013).  
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Archeologist Leonardo López Luján (2021: 206) proposes that, at the time when the 

Conquistadors arrived in the Americas, the base of the Templo Mayor measured 78 meters 

from north to south, 83.6 meters from east to west. Its pyramidal body would have rose to 

approximately 45 meters and was surrounded by an expansive sacred precinct containing 

several smaller shrines. The top of the pyramid was flattened into a wide platform where two 

towering sanctuaries were constructed side-by-side, framing a comparatively narrow gap 

between them.  

According to ethnohistoric sources, the sanctuary on the northern side of the platform 

was dedicated to the rain god Tlaloc, whose worship was already quite ancient and widespread 

throughout the Central Mexican highlands by the Late Postclassic. The sanctuary on the 

southern side of the platform was dedicated to the Mexicaôs own patron deity Huitzilopochtli, 

whose name means ñHummingbird on the Leftò (where ñleftò suggests the south). He was 

renowned as an exceptionally powerful warrior, and was associated with the sun, fire, heat, and 

combat. The top of the temple was thus a place where cosmic powers of water and fire, 

moisture and dryness, were venerated in sacred balance. 

A passage written by Fray Toribio de Benavente (1482-1569), a Spanish Franciscan 

monk and early colonial chronicler ï better known as Motolinía, his nickname among the 

Nahuas ï suggests that the Templo Major was astronomically oriented. Motolinía wrote that the 

temple was designed in such a way that the dawning sun would appear to rise along the mid-

point of Huitzilopochtliôs temple at the time of the vernal equinox (or rather, per Ivan Ġprajc, 

the equinoctial quarter day) which occurred towards the end of Tlacaxipehualitzli (Aveni 2001: 

236-239; Aveni, Calnek and Hartung 1988: 290) (see Table 4).29 The Templo Mayor was thus 

 
29It is not clear if Motolinía was referencing the mid-point of Huitzilopochtliôs shrine at the southern side of 

the top platform, or the mid-pint of the pyramidal edifice itself (Aveni, Calnek and Hartung 1988). An early 

colonial rendering of the complex in the Nuremburg Map depicts the sun framed between the templeôs two 
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designed to mark the division of the solar year around the equinox, which broadly marks the 

transition between Mexicoôs wet and dry seasons: xopan (the rainy season) and tonalco (the dry 

season) in Nahuatl. The former is heralded when the sun rises north of the cited midpoint, while 

the latter is marked when the sun rises to its south. The deities presiding over these seasons 

were installed in the twin shrines crowning the sanctuary, suitably framing this celestial event 

and related changes in the environment.   

Motolinía also states that the temple was remodeled or ñtorn down and straightenedò 

during the reign of Moctezuma, so that its form would more properly align with the path of the 

Sun on the auspicious equinoctial date (Aveni, Calnek and Hartung 1988: 290). 30 This 

architectural correction was required after the sequence of renovations that enlarged the temple 

as the Mexica grew more politically powerful. That is, as the templeôs summit was heightened 

with each reconstruction, its original orientation could no longer frame the equinoctial sunrise 

because, at latitudes north of the equator, the Sunôs daily path angles southward relative to its 

rising and setting points on the horizon.  

Thus, the expanded structure of the renovated temple would cause its top-level 

structures to fall out of alignment with the rising sun on the equinoctial quarter days, per the 

structureôs original orientation. The Mexica royal court must have spent considerable resources 

to reengineer the massive shrine so that its summit was properly calibrated with sunrise on the 

correct canonical dates, and thus define the wet and dry seasons of the year. That investment in 

design and labor underscores the importance of these equinoctial quarter dates, and the 

astronomical alignments that mark them, for Postclassic societies.  

 
top shrines, which suggests that the gap between these sanctuaries marked the equinoctial sunrise (Aveni 

2001: 238). See figure a-3a in Appendix.  

 
30 Motolinía does not specify which of the two rulers named Moctezuma he is referencing.  
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In a similar manner, the Mexica and other communities appear to have used Highland 

Mexicoôs mountainous topography as an astronomical instrument, by which they marked the 

rising and setting of the sun or other celestial bodies on important dates. Johanna Broda, in her 

analysis of the mountaintop sanctuary of Cuicuilco in the Basin of Mexico, explains that the 

shrine is oriented to face adjacent ranges whose sacred peaks form a type of astro-calendrical 

yardstick from its vantage. These dynamics are demonstrated in the illustrated chart that Broda 

composed to elucidate her findings, seen in figure 2-5d.  

 

 

Figure 2-5d. Johanna Brodaôs Illustrated chart (2016: 193, figure 16), depicting the eastern sky and 

mountain ranges as viewed from the pyramid shrine at Cuicuilco, along with azimuthal coordinates. The 

graphic shows the position of the dawning sun along the horizon in the Basin of Mexico, as it rises on 

important dates of the year. The names of the sacred peaks are written in white letters at the top of the 

illustration. Image credit and copyright: Johanna Broda (2016: 193).  

 

As Broda notes, the peaks align with the sunrise on important annual dates as the sunôs 

path  swings north and south throughout the year (Broda 2016), a usage recalling the elongated 

platforms of the Mayan E-Groups. Viewing the Basinôs eastern horizon from the front of 

Cuicuilcoôs sacred pyramid, Broda notes that the peak of Cerro Papayo aligns with sunrise on 

both equinoctial mid-points: March 23 and September 21. The peak of Popocatepetl, south of 

Papyo, frames sunrise on the winter solstice. The peak of Mt. Tlaloc aligns with sunrise on 

April 30 and August 13; while the peak of Iztaccihuatl aligns with sunrise on February 12 and 
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October 30 (Broda 2016: 192-193), the dates bracketing the summertime agricultural cycle.  

Similarly, Mexicoôs rainy season begins around the end of April and the beginning of May, 

peaking around the summer solstice before a temporary dry spell around July 27, which breaks 

when heavy precipitation returns around August 12 (Tichy 1983).  

Broda argues that the orientation of the Cuicuilco pyramid indicates that ñthe Aztecs 

chose significant natural elevations within the Valley that could be coordinated with solar 

horizon observations significant in terms of the Aztec calendar and its eighteen monthly 

festivals. These sites were visited periodically at certain calendrical dates.ò (Broda 2016: 192). 

Research by Ezcurra et al. at the sanctuary of the Rain God on Mt. Tlaloc, (2022) provides 

similar findings about its orientation to topographic landmarks that align with sunrise and 

sunset on culturally significant calendrical dates. They argue that by using the landscape as a 

sacred time-tracking astronomical device, ancient communities could map the stations of the 

solar year without the need for a leap-day intercalation.  

It is notable that these astronomically aligned landmarks ï whether built structures, 

natural landscape features, or some combination of both ï identify annual solar positions and 

solar stations such as the solstices and the equinoctial quarter days. Trecena counts may have 

assisted in tracking these intervals and aligning the year with the tonalpohualli. The time span 

between solstices and the equinoctial quarter-days is approximately between 89-93 days (NCEI 

2024), which averages approximately 91 days. This is the same number of days in seven 

trecenas: 13 x 7 = 91 (Dowd et al., 2017: 560). Christopher Powell, in his discussion of 

observational alignments at the Mayan sites of Calakmul and Copan (Honduras) demonstrates 

how trecena counts can conveniently measure the days between solar stations as observed at 

these locations (Powell 2010: 409-415, figures 315, 316). We can apply Powellôs findings to 

plotting the solstices and quarter-days using the central Mexican tonalpohualli.  
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If the winter solstice, ~December 21 Gregorian, occurs on 1-Cipactli/Crocodile (the 

first day-sign of the 260-day cycle), the equinoctial quarter-day that follows in the spring would 

occur seven trecenas later, on 1-Malinalli/Grass, or March 22. The summer solstice then falls 

another seven trecenas later, commencing on June 21 under the day-sign 1-Ozomatli/Monkey 

(which is also at the center of the tonalpohualli). The fall quarter-day is another ninety-one 

days later, on Sept 20 or 1-Ehecatl/Wind.  Counting seven trecenas therefrom lands on the 

Gregorian date of December 20, or 1-Coatl/Snake.  

The twenty-eight trecenas counted thus far total to 364 days, requiring the addition of 

one more day to complete the 365-day xihuitl.  The subsequent winter solstice (December 21) 

would then fall under the day-sign 2-Miquitzli/Death, while the following vernal quarter-day 

would occur on 2-Olin/Movement-Earthquake, the summer solstice would fall on the day-sign 

2-Cozcaquauhtli/Buzzard, and the autumnal quarter-day on 2-Mazatl/Deer. The coefficient 

increases by 1 for all four stations each year, while the progression of their day-signs follows 

the sequence in the year-bearer series outlined by Tavarez, cited in section ii-iv. Here, the 

solstices follow series 1 and the equinoctial quarter-days follow series 2. However, the same 

structure applies regardless of which day-sign names a given solstice or quarter-day, as the next  

station (i.e., quarter-day or solstice) will follow seven trecenas later. This system allows one to 

calculate the upcoming dates for the solar stations and their associated seasons. But rather than 

simply marking the yearly repetition of seasonal transitions, it also invests each with a unique 

day-sign, and thus a unique character, which would repeat only after 52 years.  

That trecena counts were incorporated into the sacred architectural alignments is 

demonstrated by the fact that many such alignments mark sunrise or sunset at intervals of 

thirteen and twenty days (both of which are foundational cycles in the tonalpohualli) as noted 

by Ivan Ġprajc (2021a: 2-4). This suggests that the at least some of the almanacs and trecena 
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tables in the Borgia Group were used in the context of sacred sites designed for observational 

astronomy. While further research would is needed to support or clarify this possibility, the 

Venus almanacs discussed in section iv.iii present a likely case. Mesoamerican approaches to 

sacred timekeeping integrate intertwining calendrical cycles (that were once mapped in the 

sacred almanacs) with observations in the environment, such as the sunôs rising or setting at 

seasonal intersections. This rich heritage also includes the observation of ecological phenomena 

in terms of seasonal phenology.   

Phenology is the study of seasonal cycles in the natural world, as signaled by the 

behavior of animals and plants in sync with changes in weather: for example, the migrations of 

birds during spring and autumn, or the growth and loss of foliage across the same interval.31  

The observation of phenological events, coupled with sacred time-keeping and horizon-based 

astronomy, has been documented among the Quiché-Maya of Momostenango, Guatemala, by 

anthropologist Barbara Tedlock (1985; 2000: 185-190).  

Tedlock studied the Quiché version of the 260-day calendar under Maya calendrical 

specialists, who also planned agricultural work in concert with bird migrations and 

astronomical cycles. The appearance of migrating flocks of Swainsonôs hawks across the 

regional skies indicate upcoming changes in the weather, since these birds utilize storm-driven 

winds to facilitate their flights. Maya farmers pay attention to these migrations to forecast the 

weather and coordinate their cultivation schedules. Tedlock discusses how Andrés Xiloj, her 

teacher and a Quiché time specialist, explained this phenological phenomena and how farmers 

understand it: 

 

 
31 I am indebted to my dearest friend, Christopher J. Sutton, who introduced me to the science of 

phenology, which he demonstrated to me by referencing his own horticultural practice. As Chris rightly 

noted, phenology seems to be the most appropriate scientific model to engage Borgia Group almanacs 

related to planting, weather and astronomy.  
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Hawks are often seen flying before thunderstorms and squall lines located 

in front of advancing cold fronts and associated low pressure areas. The 

most spectacular hawk flights occur in close conjunction with particularly 

intense low pressure areas or storms during both the spring and the 

autumn. On April 7, 1976, the hawks flew over Momostenango just hours 

before the seasonôs opening thunderstorm. The next day our teacher 

[Andr®s Xiloj] told us, òYesterday hawks passed by in masses, by the 

hundred, by the thousand. Our seeds were planted. When they pass by 

again, in October, they drop the [constellation of the] thievesô cross, the 

bent one, into the sea and the water shuts off, we bend the cornstalks. 

Each year when they arrive they lift the thievesô cross up out of the sea 

and the water comes. I saw them yesterday by the thousands, now today 

it's raining.ò  

- Tedlock (2000: 185).  

 

Xilojôs observation combines phenology and astronomy with sacred timekeeping. 

During their seasonal migrations, the hawks capitalize on wind currents generated by 

convective changes in weather patterns and channeled by topographic features such as 

mountain ranges, valleys, and coastlines (Tedlock 1985: 81). Tedlock observes that these 

currents allow the raptors to glide with relative ease over long distances, and their northbound 

appearance over Momostenango means that showers will soon follow, whereas their 

southbound migrations presage drier periods.  

Mayan cultivators forecast weather patterns and plan agricultural tasks by tracking 

these migrations in sync with astronomical observations. The passage of the ñthievesô cross,ò 

which refers to ña seven star asterism in the constellation of Sagittarius,ò is one such 
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astronomical indicator (Tedlock 1983: 83).  Xiloj associated the bent shape of this asterism 

with the task of bending corn stalks before harvest. The disappearance of this celestial cross 

ñinto the seaò (i.e., below the horizon), is triangulated in Maya timekeeping practice with the 

hawksô southbound migrations to assess important seasonal changes. Like the sacred peaks in 

the Basin of Mexico seen from Cuicuilco and Mt. Tlaloc, and that mark the Sunôs annual 

transits, phenological events and astronomical cycles map out sacred time.  The land and sky 

are, like the almanacs in the teoamoxtli, sacred calendars.  

That Postclassic communities in Central Mexico also engaged in phenology is 

evidenced by the description of  the cuitlacochin, the Nahuatl name for the curve-billed 

thrasher, a 16th century Nahuatl document. This source states, ñIt is named cuitlacochtototl, 

which is taken from its song, because it says cuitlacoch, cuitlacoch, tarata, tarat, tatatati, 

tatatati, titiriti , tiriti. [é] And in the winter it does not sing, it does not cry out, it does not 

produce songs. When the rains come, when they threaten, when it becomes warm, then it 

begins to sing. Toward whence the wind comes, there it settles facing it, continuing to call, to 

sing.ò (Sahag¼n et al., 2012, Book 11 Earthly Things: 51-52). This statement is explicitly 

phenological, since it relates the birdôs song to specific seasonal phenomena.32  

Alessia Frassani cites research by Michel Gilonne to explain phenological features 

painted in the trecena tables inscribed in the Codex Borbonicus (Frassani 2021: 77-78; Gilonne: 

1977). This manuscriptôs 13-day tables contain cells and sub-cells that present a wealth of 

sacred correlates for each day in the count: including day-signs, numerical coefficients, the 

Lords of the Night and the Thirteen Volatiles.  

 

 
32 Interestingly, this same source states that the curve- billed thrasher was ñé capable of domestication; it 

is teachable,ò (2012, Book 11 Earthly Things: 51-52), suggesting that there was regular bonding between 

humans and certain animals in the Late Post-Classic, if not much longer.  
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Figure 2-5e. Excerpt from the trecena table for 1-Itzcuintli/òDogò, from  Codex Borbonicus page 14. 

The pairs of cells show elements associated with three of the thirteen days that constitute the trecena. 

The central cell in the right column depicts a turkey, one of the Thirteen Volatiles. Note the red caruncles 

on its blue head, which signifies its sexual maturity and occurs during the months of July and August 

(Frassani 2021: 78). These red lobes are absent in the turkeys painted in the corresponding cells from the 

other trecena tables in the Borbonicus. Image source: FAMSI.  

 

Gilonne observes that the trecena tables on pages 14 and 15 of the Borbonicus ï which 

are 1-Itzcuintli/Dog and 1-Calli/House ï display a key variation that does not appear on the 

other trecenas tables painted in the screenfold. This variation is seen in the turkey, one of the 

thirteen ñvolatiles,ò which is associated with the ninth day of the trecena. On pages 14 and 15, 

the turkey is painted with red caruncles on its blue head (figure 2-5e). These features were not 

painted on the turkeys shown in the manuscriptôs other trecenas, who also represent the ninth 
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day but whose caruncles are solid blue. The red caruncles are specific seasonal markers and 

connect the interval charted by the tables on pages 14 and 15 with ecological timelines in the 

landscape  (Frassani 2021: 77-78). 

Red caruncles indicate that male turkeys, whose caruncles are otherwise blue, have 

reached sexual maturity. They develop around the months of July and August (Frassani 2021: 

78).  Frassani notes that the trecenas 1-Dog and 1-House would coincide with those months in 

the year 1508. She argues that the explicit depiction of the turkeyôs phenological morphology 

places the two trecenas, which cover a span of 26 days, during July and August in the year 

1508. 

Frassani further proposes that 1508 is likely the particular year which is represented in 

a separate section of the Borbonicus, where the annual festival cycle was recorded in a series of 

elaborate and colorful tableaux.  She asserts that the seasonal signs depicted in these trecena 

tables indicate that ancient Nahua timekeepers were ñcapable of reading, understanding, and 

anchoring the passing of the seasons and the solar year within the [260-day] tonalpohualliò 

(Frassani: 2021:78).  Frassaniôs discussion underscores how even small graphical details in the 

teoamoxtli may connect with specific ecological events, rooting their painted imagery in the 

living landscape. In this manner, the authors of the sacred almanacs both recorded and 

instrumentalized data from the environment in their sacred time-keeping systems.   
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iii . METHODOLOGIES FOR READING THE SCRIBAL VOICE  

iii -i.  Visual Specificity in Ancient Art and Design 

To introduce the matter of reading the teoamoxtli and identifying their ecological aspects, Iôd 

like to share a most cherished personal memory from 2020, while I was at home looking over 

color reproductions of different codices with my dearest friend, the late Christopher J. Sutton 

(1966-2021). Like myself, Chris was a seasoned artist with decades of work in his portfolio and 

several studio techniques in his toolkit. Weôd marvel over the artistry in the teoamoxtli together 

and discuss them from our perspectives as makers. Our conversations helped me sort out my 

notes and weigh potential hypotheses. Chrisôs own background in art history, which was quite 

extensive, did not include Mesoamerica. But he was a dedicated birder, insect watcher, and 

plant cultivator with a deep understanding of different lifeforms, which he generously shared 

with me during our discussions. His insights were invaluable as I conducted the research for 

this dissertation, particularly in my efforts to understand identify the features and life cycles of 

different plants and animals presented in the codices.  

We were discussing the depictions of the trecena 1-Olin/Earthquake; Movement, as it 

was painted in three different almanacs from the codices Borgia (page 68a), Vaticanus B (page 

61), and Borbonicus (page 13). These three variations of the same trecena feature variable 

depictions of the goddess Tlazolteotl, the complex moon divinity who also presides over the 

earth, cotton, weaving, the steam bath, compost, refuse and medicine. The deity is shown in the 

main cell of each table in the company of different animals that include snakes (identifiable as a 

coral snake in two of the iterations), and a large raptor that appears to be a different species in 

each version of the trecena  (figures 3-1a, b, c).33   

 
33 See section iii-iv below for more detailed analysis of the goddessôs coral snake companion. This entity is 

likely  a multiform of the deity, and I believe it is a glyph for her name or title. The Nahuatl name for this 

species, inantzicatl, translates as ñant-mother.ò (Karttunen 1992: 160).  
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 3-1a 

 3-1b        3-1c 

Figure 3-1a. The trecena 1-Olin-Earthquake/Movement as shown in Codex Borgia, page 68a. 

Figure 3-1b. The same trecena as shown in the Aztec style Codex Borbonicus, page 13. 

Figure 3-1c. The same trecena on page 61 of the Codex Vaticanus B. The goddess Tlazolteotl is 

represented in the form of a sacred bundle on the right of the page and faces an avian figure, likely a 

horned guan, perched atop a temple platform.  

 

Chris drew my attention to the figure of the bird on Vaticanus B 61 and pointed out the 

red cone protruding from its head, a detail which I had overlooked until that moment (figure 4-

1c). Chris identified it as the crest of the horned guan (Oreophasis derbianus), supporting his 

proposal by comparing the avian depicted in the codex with photos of the actual animal (figures 

3-1d, e, f). The horned guan is a large, turkey-like bird that is very rarely seen. It is an 

endangered species found only in the humid cloud forests of Guatemala and adjacent areas in 
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the eastern Mexican state of Chiapas (Gonzalez-Garcia 1995; Gonzalez-Garcia et al., 2016: 

186). These regions are east of the Isthmus of Tehuantepec, forming part of the Mayan cultural 

landscape far from the Mexican Highlands where the Vaticanus B originated.  Elizabeth Boone 

proposes that, based on its stylistic features, the Vaticanus B may possibly have been produced 

in the Mixteca areas (Boone 2007: 228-229), which are ~700 km or more away from the 

western limit of the birdôs currently known habitat. 34 

 

 3-1d    3-1e   3-1f 

Figure 3-1d. Detail of the avian from Codex Vaticanus B 61. Note the red protrusion on its head. Image 

source: FAMSI. 

Figure 3-1e. Profile of a horned guan with characteristic red crest. Image source: Wade Tregaskis 

(2023).  

Figure 3-1f. Horned guan perched on a branch at the St. Louis Zoological Park. Image credit: 

Pythoscheetah (2022).  

 

Chrisôs observation is significant, since scholars propose that the bird on Vaticanus B 

61 is either a vulture or a huactli (the Nahuatl term for the laughing falcon) (Anders et al., 

1993: 282; Gajewska 2016: 106-107; Zamora Corona 2019: 117-118). The latter assessment is 

 
34 Yet it is also quite possible that Vaticanus B was created at a site further west, particularly considering 

the similarity in its contents to those in Codex Borgia, which was likely created around Tlaxcala and 

Cholula. Yet, as Boone notes (2007: 213, 227) assessing the exact origins of the manuscripts based on style 

is a difficult, uncertain, and controversial task.  
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based on Borbonicus 13, which depicts the same trecena ruled by the goddess Tlazolteotl 

accompanied by a bird identifiable as a laughing falcon (for a more thorough discussion, see 

Gajewska 2016). The bird on Borgia 68a, by contrast, represents a vulture in the Mixteca-

Puebla style. Yet neither the falcon nor the vulture resembles the avian painted on Vaticanus B 

61, whose red crest, dark feathered body and white-lined breast closely approximate those same 

features on the horned guan.  

Moreover, the horned guan is a rare animal that is not referenced in any other pre-

Hispanic or early colonial Native source. Carmen Aguilera, whose research links the native 

Mesoamerican names for different lifeforms with their corresponding terms in contemporary 

biology, explains that the horned guan ñ... has never been very abundant, is large in size and has 

a small red horn on its head. [é] No reference to this bird has been found in the [Native or 

ethnohistoric] sources, nor has it been recognized among the birds of the Mayan codices.ò35 

(Aguilera 1983: 77).  

Considering Aguileraôs assessment, it is remarkable that Chris recognized the horned 

guan in the teoamoxtli, a finding which may be as infrequent as the avian itself. Its appearance 

indicates that the manuscriptôs Central Mexican authors were aware of this scarce bird, and 

perhaps of its native range far across the Isthmus, along with other biota and the Mayan 

communities who live there.36  On the other hand, it might suggest that the horned guanôs range 

was much wider during the Late Postclassic than it currently is. Yet most significantly, it 

indicates that ancient scribes in the Mexican highlands drew from specialized knowledge about 

different, and even rare lifeforms while crafting their document. The insights inscribed in the 

 
35 My translation from the original Spanish.  

 
36 One might infer therefrom that the central Mexican authors of the Vaticanus B were engaged in some 

manner of cultural exchange with different Mayan polities. 
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Vaticanus B may be far more sophisticated than one might expect from the loose and sloppy 

rendering of its graphics, whose imprecise execution lacks the clean lines and even proportions 

common in other Mixteca-Puebla graphics.    

Chrisôs identification of the guan drew my attention to the importance of the visual 

specificity by which different entities, and particularly different life forms, were depicted in 

Mesoamericaôs ancient manuscripts. Such specificity is at the heart of Frassaniôs discussion of 

the red caruncles depicted in Borbonicus 14-15, as summarized in the last chapter. These 

observations underscore the deliberate precision that the codicesô authors brought to their 

depictions of the natural world. Even a codex as loosely rendered as the Vaticanus B exhibits an 

exactness in its imagery.  

This visual, observational specificity is central to the hypothesis proposed by medical 

historian Gordon Bendersky (2000) regarding double-faced figurines found at Tlatilco, an 

archeological  site located in the western Basin of Mexico, dating from the Early Formative 

period (~1200-900 bce). 

Ancient sculptors at Tlatilco crafted a distinct genre of small terracotta statuettes that 

are frequently glossed as ñPretty Ladiesò in contemporary collections. They primarily depict 

female characters, often portrayed with simple, streamlined forms, and more developed details 

concentrated in the hair and crown. Many of these figurines exhibit oddly proportioned or 

exaggerated limbs.  

Benderskyôs hypothesis concerns a subset of the ñPretty Ladiesò that display double-

faced or double-headed features. Bendersky notes that their ñdistinctly monstrousò faces 

display ñdifferent degrees of fusion or separationò and ñappear de novo among the Tlatilcansò 

(Bendersky 2000: 479). This feature is unseen in figurative art from other archeological sites in 

Mexico, including those contemporary with Tlatilco (figures 3-1g, h).   
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 3-1g.          3-1h 

Figure 3-1g. Double-faced ceramic figurine from Tlatilco, Early Formative (~1200-900 bce). Image 

source: Princeton University Art Museums. (March 21, 2024). 

Figure 3-1h. Double-faced ceramic figure from Tlatilco. Image source: Santasilla (2018: 45, figure 28).  

 

Bendersky proposes that the figures are ñnatural modelsò of a rare and usually fatal 

congenital condition known as diprosopus, which is a severe craniofacial deformity related to 

conjoined twinning and involves duplication of the face (Bendersky 2000: 481-482).  He notes 

that the statuettesô faces are strikingly similar to photographic records of this rare condition, 

and closely align with the clinical descriptions in the literature on the subject.  Dispensing with 

the possibility that the images resulted from creative license, Bendersky  observes that ñthe 

Tlatilco artists modeled only those [diprosopus features] that are biologically feasible. The 

sculptorsô imaginations would have permitted an infinite number of arrangements of noses, 

mouths, and eyes, but the group of figurines restricts itself to configurations which are 

embryogenetically correct.ò (Bendersky 2000: 486).  
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Owing to this extremely close, even exact resemblance with the malady, Bendersky 

asserts that the Tlatilco figurines are the earliest known example of an ñaggregate medical 

illustration.ò (Bendersky 2000: 481).  He supports this proposal by noting  the ñstriking 

anatomical similarity between the diversity of Tlatilco facesò with the range of possible 

diprosopus afflictions, ña distinct morphological parallelism which is extremely unlikely to be 

coincidental.ò (Bendersky 2000: 483).37   

As in the case of the horned guan painted on Vaticanus B 61, the Tlatilco figures record 

empirical data about rare phenomena observed by ancient peoples. The formal specificity that 

appears on the figuresô faces, as cited in Benderskyôs research, suggests that the Tlatilcans 

carefully rendered these phenomena in a precise, scientific  manner.38  

However, artists from different cultures may appoach the ideal of representational 

specificity in ways that differ from the canons recognized by photorealistic genres such as still-

life painting. Anthony Aveni demonstrates this difference through two Aztec sculptures 

exhibited at the National Museum of Anthropology in Mexico City (Aveni 1992: 1-2).   

One of these sculpture sis a jadeite carving of a mature, ready-to-eat gourd-squash that 

faithfully replicates a fully developed fruit, likely similar to (if not possibly the same as) the 

sculpture shown in Figure 3-1i.39 Yet the sculpted gourd was carved with a fully open squash 

blossom attached. Aveni notes that such a configuration would be impossible in nature, since 

 
37 Since the range of diprosopus malformations are evidenced in the Tlatilco sculptures, Benderskyôs claim 

suggests that there may have been an epidemic outbreak of the malady at the Early Formative site, a 

situation thatôs extremely rare, but whose occurrence has been documented in California and New York in 

the US, as well as, Wales, Jerusalem, Sweden, and Africa (Bendersky 2000: 495).  

 
38 Along with Colin Phoon, Bendersky has also determined that the oldest accurate depiction of a human 

heart is an Olmec ceramic effigy heart dated to 900-1200 bce (Bendersky 1997; 1998; Phoon 1998).  
39 I am not certain if the sculpture in figure 4-1i is the same that Aveni cites, but it bears the same features 

and is used here solely to illustrate his point.  
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the squash-vineôs fruit only reaches maturity long after its flowers wither and drop. Why would 

a mature gourd be depicted with an open blossom that should have already wilted and decayed? 

Aveni initially concluded that perhaps the person who sculpted the gourd, though clearly skilled 

as sculptor, may have been inattentive when observing nature (Aveni 1992: 1-2).   

 

 

Figure 3-1i. Diorite sculpture of a squash; Late Post-Classic Mexica (Aztec); 16 x 36 cm. Note the fully 

open blossom carved on the squashôs fully formed gourd. From the collections at the National Museum 

of Anthropology, Mexico City, Mexico. Image credit and source: Pérez de Lara (n.d.).  

 

A different Aztec sculpture that portrays corn prompted Aveni to rethink this 

perspective. He describes this carving as a granite image depicting a series of fully mature 

maize cobs lining the back of a serpent, itself a representation of the living, fertile earth. The 

cobs were fully developed with ñtheir husks pulled back and neatly braided, tamale styleò 

(Aveni 1992: 1). Yet attached to each was cob was a flowery corn tassel in full bloom, which 

would only develop long before the emergence of cobs themselves, much like the blossom on 

the sculpted jadeite squash gourd. Aveni proposes that these anachronistic features do not 

indicate a lack of observational care on the part of the sculptors who crafted them, but rather a 
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preference for faithfully representing distinct phases in the growth of each crop through one 

concise form.   

Aveni then argues that the artists who made these sculptures ñwere neither naive nor 

inattentive. They were only expressing knowledge of the world about them in a way that is 

unfamiliar to us. In each case they had conflated different stages of plant metamorphosis into a 

single coherent image.ò (Aveni 1992: 2). He designates their approach as polychronic, in that 

they combine multiple periods from each plantôs life into a composite whole. This contrasts 

with the Darwinian perspective common in western artistic practice, which would emphasize 

the isolation and distinction of one stage of growth from another: Still -life and landscape 

paintings often present the appearance of one moment in time, prioritizing the ñsnapshotò of the 

photorealistic moment. Yet the unknown Aztec sculptors cited by Aveni expressed their 

knowledge about plants in a way that emphasizes important vegetal transformations, carving 

these as a single biography in stone. Here, the visual exactness and specificity rendered in the 

solid, unmoving stone sculpture incorporates the dynamic element of time.   

A similar polychronic approach seems to inform the imagery found in the sacred 

almanacs of the Borgia Group and may explain the fantastic details on botanical figures from 

Codex Laud, arguably the most enigmatic manuscript among the six. Pages 15 and 16 of the 

Laud are the final subsection of that beautifully painted almanac that spans from pages 9 to 16 

of the manuscriptôs obverse. The pages present superbly rendered depictions of the goddess 

Mayahuel, the deity of the agave plant (page 16), and the god Centeotl, the maize lord (page 

15) (figure 3-1j).  

Centeotl sits under a corn stalk (painted in a fugitive green pigment now faded to 

brown) which bears a yellow and red cob on its stem, along with a host of other items. The end 

of the stalk is tipped by a tassel whose short, closely clustered fibers likely represent the 
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compact flower at its early emergence. A second, more pendulous tassel dips beneath, with 

three colored capsules pointed downwards, resembling tasselôs small spikelets as seen up-close. 

It may describe a stage when the mature tassel droops its branches and opens its downward 

facing florets to release pollen. As with the sculptures cited by Aveni, this figure seems to show 

a single maize plant in different phases simultaneously.  

The other symbols lining its stalk reference both botanical elements and jewelry. These 

might be visual descriptors for Centeotlôs nourishing, life-giving grace and/or indicate differing 

phases of plant growth. Among these, a blue necklace emerges from the bottom rear of the 

stalk, looped over two trailing leaves. It bears a strong resemblance to a similar necklace worn 

by the personified female maize stalk painted on page 34a of Codex Fejérváry-Mayer. I discuss 

this feature more deeply in section iii -vi, where I propose that it is a sign which qualifies a 

certain stage in the plantôs maturation.  

 

 

Figure 3-1j. Codex Laud 15-16; page 15 (right) depicts the maize deity Centeotl, and page 16 (left) 

portrays Mayahuel, the divinity of the agave plant.(Grazia et al., 218). Image source: Oxford, Bodleian 

Library MS. Laud Misc. 678; the pages have been digitally formatted into panels by the author.   
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The adjacent scene on Laud 16 depicts Mayahuel, the agave goddess, the only deity in 

this almanac shown en face.40 Cecilia Klein, in her doctoral thesis on Aztec iconography, 

argues that en face images are far less frequent in central Mexican graphics than profile figures, 

which are widely represented in the Mixteca-Puebla style.  She further proposes that the en face 

posture is used to mark either the beginning or the termination of a given cycle (Klein 1976a: 

254), making its appearance appropriate for the last panel of this almanac.  

The agave in which Mayahuel sits has sent up a flower stalk, known as its scape or 

quiote. Agave scapes can reach 15 to 30 feet high, and signal that the plant is near death but 

ready to reproduce, a maturation phase that may be suggested by Mayahuelôs squat, forward-

facing birthing posture.41 The agave enters florescence only once in its lifetime, after a span of 

seven to thirty years, when itôs ready for pollination by bats and nocturnal moths. Shortly 

thereafter the towering quiote collapses and the plant dies. The scape painted on Laud 16 bears 

a variety of differently shaped flowers, which may represent its blossoms in different phases: 

from the initial growth of closed buds to the later emergence of extended filaments, and the 

subsequent development of yellow fruit capsules.  

These examples demonstrate that non-Native researchers who study the visual contents 

in the codices must reorient how we understand the art of representation developed by ancient 

Mesoamerican artists, designers, scribes. Their works usher us to open ourselves to the 

possibility that a figureôs exactness and specificity is rooted in approaches that define these 

criteria differently than what non-Native readers might expect. Their rendered features may 

extend beyond the illustration of one solitary moment, marking multiple developments along a 

 
40 That is, her symmetrical figure faces the viewer, a posture assumed by no other character painted on the 

obverse of Codex Laud.  

 
41 This posture is known in Nahuatl as the  mamazouticac, or ñhockerò position associated with childbirth 

(Lopez 2017: 48), and ñadopted by native women during parturition.ò (Klein 1976a: 14-15).  
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wider spanning timeline. A single image can explain an entire biography, and complex 

transformations can be abbreviated into concise yet comprehensive visual statements.   

 

iii -ii. Reading Across Time, Space, Culture and Colonialism 

The previous section discussed the specificity of representation in Mexicoôs Postclassic visual 

culture. In the following sections, I discuss the ways that non-Native students, such as myself, 

attempt to understand the meanings and uses of the visual graphics inscribed in the teoamoxtli 

and other surviving Mesoamerican manuscripts. Such inquiries are ongoing and ever evolving, 

extending as far back as the early colonial period in the 16th century, shortly after marauding 

conquistadors subjugated and annexed Mexico-Tenochtitlan into the Spanish Empire in 1521. 

In the wake of this traumatic conquest, Mexicoôs indigenous communities urgently 

needed to explain their world to its new foreign rulers. Similarly, colonial officials needed to 

better understand the newly annexed Native polities in the Americas. Indigenous scribes thus 

prepared (and were also conscripted to prepare) visual indexes and texts by which Spanish 

colonial administrators and Catholic missionaries could understand aspects of Native culture, 

politics, economy, infrastructure, religion and social practices. While colonial pressure 

eventually eliminated the use of the Native scribal arts and hieroglyphs, early colonial 

administrators were nonetheless reliant on scribal experts to provide them with a window onto 

the lands and communities they now occupied.  

This data was gathered to aid colonial officials in documenting the resources and assets 

that the Spanish Empire acquired after the conquest of Mexico-Tenochtitlan, as well as to aid 

missionaries in the identification and extirpation of Indigenous religions (see Gimmel 2008, p. 

188; Rabasa 2014, p. 12; Mundy 1996). These texts, all composed during the 16th century, 

feature Indigenous signs and glyphs annotated with alphabetic Spanish glosses, and thus prove 
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extremely valuable for contemporary efforts to interpret ancient communication-graphics from 

Postclassic Mexico. For the purposes of this discussion, sign refers to a figure or pictograph 

that stands in for something else and communicate particular concepts; while glyphs and 

hieroglyphs are signs that stand for spoken syllables and words, and thus communicate through 

writing.  

The Codex Mendoza, a 16th century document in the Aztec style that outlines 

Tenochtitlanôs political history, tribute tallies, and social practices, was drafted using Mexican 

pictographic signs and glyphs along with Spanish annotations. Frances Berdanôs and Patricia 

Anwaltôs pioneering research into the Mendoza (1992) provides a vital resource for 

understanding Indigenous graphics as well as the Mexica political culture described in the 

manuscript.  

El Libro de los Tributos de San Pablo Teocaltitlan (also known as the Codex 

Valeriano), composed in the late 16th century, is a Native tax-tribute census that lists the 

Indigenous estate holders and taxes due from the town San Pablo Teocaltitlan. It features 

Indigenous glyphs and graphics, with alphabetic Spanish notes that were added later  (Batalla 

Rosada et al, 2019: 313). An interesting aspect of the Native glyphs inscribed in El Libro is that 

some write out the Christian names of Native citizens. For example, a woman named Maria 

Ticapan is identified by the Native glyph of a twisted strand, or Malina(li) (ñtwisted thingò) in 

Nahuatl: a pronunciation that approximates the Spanish name Maria (Batalla Rosada et al., 

219: 319, figure 12.3).  

From an algebraic perspective, Barbara J. Williams, Maria del Carmen Jorge y Jorge, 

and Herbert Harvey, have identified the uses of mathematical signs and glyphs inscribed in the 

16th century land parcel censuses, Codex Vergara and Códice de Santa María Asunción 

(Harvey and Williams 1986; Jorge et al., 2021; Williams and Harvey 1997; Williams and Jorge 
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y Jorge, 2008). The two codices are cadastral documents prepared by Nahua scribes for early 

colonial tax collectors, using the Indigenous sign-system to plot out the dimensions of Native 

estates and document their soil profiles (Williams 1980; Whitmore & Williams 1998: 87).  

These materials demonstrate the use of sign-based arithmetic to survey, measure, and 

assess a given lot by applying ñboth practical and abstract thinking to develop a very 

straightforward way to deal with surface measurements.ò (Jorge et al. 2021: 848). The 

researchers have endeavored to reconstruct this mathematical system which, like so much of the 

Indigenous graphical heritage, drifted into oblivion during the early colonial period. However, 

in deciphering the graphics of landscape survey and soil profiles, Williams and her colleagues 

demonstrate the expansive and multifaceted applications of Indigenous writing and sign-based 

communications in central Mexico. Their identification of computational glyphs in the land 

documents might assist in discerning similar mathematical functions for some of the graphics 

rendered in other codices, including those of the Borgia Group.  

The Relaciones Geográficas, another 16th century document, is much more stylistically 

diverse than the aforementioned documents. This is a compendium of Indigenous responses to 

Spanish administrative surveys, explained through both alphabetic text and Native graphics, 

some of which display fascinating mixtures of Indigenous and European styles (Mundy 1996).  

Drawing from such sources and earlier scholarship, Gordon Whittaker has compiled 

epigraphic keys for understanding the meanings and grammatical structures of Aztec 

hieroglyphs (Whittaker 2018, 2019, 2021). Similarly, Stephanie Wood has developed the online 

Visual Lexicon of Aztec Hieroglyphs (Wood 2020-present), a free website that catalogues 

countless glyphs inscribed in documents such as those discussed here, along with rigorously 

sourced interpretations. These ongoing, ever evolving, and collaborative projects provide 
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important tools for understanding Postclassic Mexicoôs graphical language, which is more 

deeply examined in terms of the Borgia Group almanacs in sections iii-iv and iii-v below. 

Of particular interest to the study of the sacred almanacs are 16th century documents 

that deal specifically with Mexicoôs Indigenous religions. For example, the Codex Telleriano-

Remensis (an illustrated document that was drafted with Aztec glyphs and glossed with 

alphabetic Spanish, Italian and Latin text) includes summaries of the Mexicaôs yearly veintena 

cycle, as well as calendrical trecena tables. The calendrical structures and iconographic features 

inscribed in the tables bear strong parallels with those in the Borgia Group and the Codex 

Borbonicus.  

Telleriano-Remensis also features a pictographic synopsis of Mexica history from the 

12th through 16th centuries, annotated and supplemented with alphabetic entries. That history 

cites natural disasters such as earthquakes, hailstorms, and famines that beset the region in 

years past, as well as astronomical events such as eclipses (see section iv-i, figures 4-1a, b, c). 

The Codex Telleriano-Remensis presents valuable ecological records from an Indigenous 

Mexica perspective and is acclaimed by geologists Gerardo Suárez and Virginia García-Acosta 

as containing the earliest written accounts of seismic activity in the Americas (Suárez and 

García-Acosta: 2021). 

Other 16th century documents describing Indigenous religion and customs include the 

Codex Vaticanus A, and the Codex Magliabechiano (figure 3-2a). These are explanatory mock-

ups about Nahuatl religion and the Native calendar, drafted by Indigenous scribes for European 

audiences who were openly hostile to Indigenous religion (Frassani 2022: 105). Although they 

were not meant for calendrical use by Indigenous timekeepers, they have proven helpful, albeit 

within limits, for contemporary research on the tonalamatl, its meanings and the Late 

Postclassic usage of signs and glyphs.  
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Figure 3-2a. Pages 23 (left) and 26 (right) from the 16th century Codex Magliabechiano. These pages 

show Nahuatl pictograms for different day names and explain the Aztec calendar. The indigenous 

painters who produced this folio left space for Spanish translations and commentaries. Image credit: 

ADEVA Publishing.  Image source: FAMSI (n.d.). 

 

The works prepared by the Franciscan friar Bernardino de Sahagún (1499-1590 ce), the 

Primeros Memoriales and the Florentine Codex,42 are perhaps the most extensive and important 

of these multilingual, multimodal texts.43 Sahagún arrived in Mexico in 1529, roughly eight 

years after the Spanish siege and conquest of Tenochtitlan. He compiled volumes of 

information on Mexica culture with the help of Nahua students in his monastery, and from 

Native elders and scribes, some thirty to fifty years after Mexicoôs violent annexation. The 

Florentine Codex is a massive and remarkable encyclopedic corpus, whose volumes feature 

highly Europeanized versions of Native graphics, drafted by converted Natives under the 

Friarôs charge, along with alphabetic entries in both Nahuatl and Spanish. Covering twelve rich 

and thorough volumes, the Florentine Codex contains a vast survey of Aztec customs, society, 

religion and knowledge, including environmental knowledge, which is addressed in the 

 
42 Sahagún titled the work Historia General de las Cosas de Nueva España (ñGeneral History of the Things 

of New Spainò), yet it is called the Florentine Codex since it is preserved by the Laurentian Library in 

Florence, Italy.  

 
43 Multimodal in that they include both alphabetic writing and indigenous graphics.  
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Florentineôs 11th book, dedicated to the Native knowledge of Earthly Things (Sahagún 2012, 

vol.11).   

Fray Diego Durán (1537-1588 ce), a Dominican missionary who arrived in Mexico as a 

youth, also wrote extensively about Native religion and, like Sahagún, solicited information 

from Native respondents and scribes (Durán 1977; 1994). While Durán and Sahagúnôs archives 

have been enormously helpful for later research on Aztec religion and society, the friars were 

outspokenly hostile to Indigenous religions. Strong ethnic, religious and colonial biases color 

the way they portray Native concepts of the sacred and Indigenous devotional life.  

For example, despite its admirable thoroughness, the Florentine Codex is replete with 

Sahag¼nôs outspoken disdain for Aztec religion. He disparages Native forms of timekeeping, 

and describes the tonalpohualli calendar as ña very pernicious count, superstitious and full of 

idolatry.ò (Sahag¼n et al.2012: vols 4 and 5, p. 139).  

This is hardly an objective assessment, especially when considering the aggressive 

militancy that Sahagún and his colleagues unleashed upon Mexicans in their efforts to extirpate 

Indigenous religion. These hostilities were described by the friar himself in recounting his 

arrival in Tenochtitlan, some eight years after its traumatic annexation by the conquistadors.  

During this time, Sahagún and his fellow Franciscans generated an atmosphere of religious 

terror throughout the city, one replicating the Inquisitorial fury that was rampaging in Europe at 

the same time.  

The practice of Native religion was a crime under the new Christian colonial 

government. To enforce the prohibition, Sahagún states that the friars conscripted a squad of 

youthful converts to demolish Tenochtitlanôs sacred buildings. The converts were to report on 

their families and neighbors if they still observed Native ceremonies and, when so ordered, 
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violently arrest those who continued to do so (Sahagúin, et al. 2012, Introduction and Indices: 

79-80).44  The Friar states: 

 

The fear which the common people felt for these boys who were reared 

with us was so great that, after a few days, it was not necessary [for the 

friars] to go with them [to make arrests], nor to send many of them when 

some feast or orgy took place at night. For if we sent ten or twenty of them, 

they seized and bound all those of the feast or orgy, even though there 

might be a hundred or two hundred. And they led them to the monastery 

to do penance. And in this way idolatrous practices were destroyed so that 

no one publicly, nor even in any conceivable manner, dared to do anything 

which would be idolatrous or an orgy or a feast. 

- Sahagúin, et al. (2012) Introduction and Indices: 80. 

 

Historian Camilla Townsend cites the recollections of an unknown Nahua eyewitness, 

ñfilled with bitterness and the sharp memory of pain,ò who described these harsh conversion 

campaigns from an Aztec perspective. The speaker implies that the native Mexicans converted 

out of the horror and fear they endured from the violence that the Spaniards inflicted upon 

them, suggesting an agonistic air between the friars and their new Indigenous laity. This 

narrative was recorded by an anonymous 16th century chronicler, and quoted by Townsend:  

 
44 We must be sensitive to how this felt like for Native people. Tenochtitlan was still reeling from the 

impact of the conquest, and enduring mismanagement by exploitative colonial authorities, when Sahagun 

and his fellow Franciscans arrived in the city. Sahagún describes how, shortly thereafter, he and his 

colleagues gathered commoner and noble children, whose language they barely spoke, if at all, into a 

courtyard. The friars  rapidly sermonized to the youths with the help of translators, and led them in 

campaigns of tearing down the once sacred buildings of their own city. This must have been quite shocking 

for the Tenochtitlanôs Native residents.  
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ñThe Spaniards hanged the ruling nobles,ò [é] this speaker implied that 

the newcomers hadn't really done it in order to defend Christianity as they 

claimed, for their actions indicated a certain hypocrisy. ñThey killed them 

still the way they were, unreformed adulterers [i.e., unconverted]. People 

were killed without rhyme or reason.ò This old man spoke without reserve 

then he said bluntly, ñThen began the terror. That was when everyone went 

for baptism.ò 

- Townsend (2019: t.s. 6:50-7:40).  

 

 3-2b     3-2c 

Figure 3-2b. ñFriars Burning the Clothes, Books, and Adornments of Native Priests.ò Illustration by 

Diego Muñoz Camargo; from Descripción de la ciudad y provincia de Tlaxcala, fol. 242r, late 16th 

century.  Image source: Dean and Liebsohn (2017), p. 417. 

Figure 3-2c. Execution of Indigenous nobles as punishment for ñidolatry.ò  Illustration by Diego Mu¶oz 

Camargo; from Descripción de la ciudad y provincia de Tlaxcala, fol. 242v. late 16th century. University 

of Glasgow Libraries. Image source: Bridgeman Images. (n.d.) 
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Sahagún states that such heavy-handed measures were relaxed when it seemed that the 

ancient forms of worship had been annihilated, yet he also bemoans the secret resurgence of 

indigenous religious practices thereafter. Moreover, he explains that those who served as the 

friarsô spies and informants began to fear for their lives (Sahag¼in, et al. 2012, Introduction and 

Indices: 81), suggesting that these violent episodes left some families and communities deeply 

fractured. This dismal historical context certainly must have shaped the narratives about Aztec 

religion documented in the Florentine Codex and begs one to consider the extent to which 

punitive political force influenced what Sahag¼nôs Native respondents told him and his 

students.    

Durán and Sahagún both describe their writings as tools for religious extirpation in a 

holy war against the Devil, here conflated with Native divinites. Their reports were compiled as 

guidebooks to aid their fellow missionaries in identifying and uprooting Indigenous forms of 

worship (Durán 1977: 383-387; Sahagúin, et al. 2012, Introduction and Indices: 45-46; see also 

Jansen, & Pérez Jiménez 2022: 135-138). These and similar texts were closely guarded by their 

ecclesiastical orders and initially  were not meant for the public to read (Lozoya 2006; 32-33). 

The Florentine Codex, for example, only entered academic discourse in the mid-19th century, 

after a Latin version was published in 1793. Thus, while Sahag¼n and Dur§nôs works are 

foundational to contemporary research on the codices, their biases, their political status, and 

their missionary-expansionist intent make their writings problematic, particularly when 

addressing Indigenous religion.  

There were also Native chroniclers from the early colonial era who wished to preserve 

their histories and legends in writing for their own communities, rather than for the inspection 

or entertainment of the colonial gaze. Their texts have been essential for the study of Aztec 

culture and history, as well as the visual images in the codices.   
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The Codex Chimalpopoca, for example, was compiled in 1570 ce by anonymous 

Nahua authors (Bierhorst 1992). Though heavily Christianized (for example, in describing 

Indigenous divinities as ñdemonsò), the text includes an anthology of Mexica history called the 

Anales de Quauhtitlan, which includes the Native legend of the deity of the planet Venus, who 

is known in Nahuatl as Tlahuizcalpanteuctli, or ñLord of the House of Dawn.ò  This story 

helped later researchers identify and explain specialized almanacs in the Borgia Group that 

concern Venusôs Morning Star phases (Bricker 2001; Lopez 2016: 149-151) (see section iv.iii).   

Moreover, the authors of the Codex Chimalpopoca appear to have transcribed some of 

its content into alphabetic writing from a Native graphical codex (Bierhorst 1992: 7; Boone 

2007: 153). As noted by John Bierhost, the written passages frequently begin with phrases such 

as this is, or here is, ñas though we are looking over his [the authorôs] shoulder, while he points 

to the painted figures.ò (Bierhorst 1992: 7). Chimalpopoca thus offers a window onto how 

ancient Indigenous scholars may have read their own graphical language.  

The information in these and other early colonial sources are foundational to 

contemporary research on the Borgia Group of Codices. Yet they often voice a harsh, heavily 

Christianized antagonism against the religions of Indigenous Mexico, fore fronting an explicit 

bias fueled by the expansionist mandates of the Spanish Empire. They thus require one to 

exercise caution when citing them (Oudijk 2020). This is particularly true with respect to works 

by Sahagún and Durán.  

At the same time, these writings are indispensable to appreciate  the contents of 

religious manuscripts such as those in the Borgia Group, being the primary sources drafted in 

alphabetic script that are closest to Mexicoôs Late Postclassic world. They present both 

eyewitness accounts, and the nearest approximation to eyewitness accounts, about who made 

the calendrical manuscripts, and how they were used by Indigenous communities. Although 
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researchers have been able to partially reconstruct Postclassic society and religion from these 

early colonial sources, we must challenge ourselves to move beyond the extirpative ethos that 

animates them.  

 

iii -iii. The óWhoô and óHowô of the Godly Texts 

The sophisticated graphical system seen in Borgia Group was in wide circulation throughout 

Central Mexico long before the conquistadors arrived in the 16th century. It remained in use for 

about a half-century thereafter, when Indigenous scribes further expanded the systems to 

accommodate Spanish terms and concepts. For example, Native scribes used drew from their 

traditional glyphs to write the Christian names of Indigenous estate-holders on the censuses and 

tax-documents they prepared for early colonial administrators (Rosado Batalla et al., 2019).  

The Nahuatl term for their sign-based mode of communication, specifically with 

reference to painted manuscripts, is tlacuilolli, which can mean ñpaintingò, ñwritingò or 

ñdesignò (Lockhart 2001: 236). Nevertheless, this mode of visual communication seems to 

elide contemporary divisions between writing and painting or drawing (Boone 2021). James 

Maffie states that tlacuilolli  ñ...refers to design of any kind, be it weaving, painting, sketching, 

sculpting - anything painted, written, or designed, and thatôs what we find on the pages of the 

tonalamatlò (Maffie 2023: t.s. 13:15-13:29). Yet Gordon Whittaker (2021) describes this 

system as glyphic writing, 

The painter-scholars who were fluent in the use of the tlacuilolli  craft were called 

tlacuilo, which has been translated as ñone who writes or paints,ò (Karttunen 1992:261). 

Although little is known about them, they seem to have constituted a community of skilled 

specialists that were in some ways equivalent to contemporary graphic designers. As the 

existing sample of their works demonstrate, tlacuilos combined their expertise in studio-
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processes such as drawing, painting, preparing pigments, and drafting compositions, with a 

keen virtuosity in the art of visual communication. Their painted works are beautiful and 

creative expressions that simultaneously encode complex information through a vocabulary of 

graphics and a syntax of spatial placement (Boone 2007: 33-34).  Early colonial records 

indicate that their talents and creations were highly esteemed among Postclassic communities. 

For example, Indigenous elders interviewed by Sahag¼nôs team describe them thus:  

 

The scribe: writing, ink [are] his special skills. [é] a crafter, an artist, a 

user of charcoal, a drawer with charcoal; a painter who dissolves colors, 

uses colors.  The good scribe is honest, circumspect, far-sighted, pensive; 

a judge of colors, an applier of colors, who makes shadows, forms feet, 

face, hair. [He] paints, applies colors, makes shadows, draws gardens, 

paints flowers, creates works of art. 

- Sahagún et al., 2012, Book 10, The People: 28.  

 

The tlacuiloôs specialized fields  ï the ñwritten/drawnò communication design of 

tlacuilolli, the screenfold ñbooksò or òcodicesò that recorded it, and the materials that were used 

to render it ï  were also described in similarly reverential terms: 

 

the book, the picture [writing], the ink, [and] the colors for painting; the 

knowledge, the wisdom which hath been uttered.   

- Sahagún et al., 2012, Book 1, The Gods: 9.  

 

These statements emphasize the elevated status held by Postclassic scribes, their 

scribal-arts, and the ñbooksò, or amoxtli (Nahuatl), that they produced. Moreover, the 
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descriptions seem to highlight artistic skill, ethical integrity and scholarly erudition as 

intertwined and perhaps identical values.  

The process of manuscript production in the Postclassic world is only partially 

understood by contemporary researchers, yet material analyses of the codices indicate that it 

was a highly skilled endeavor that involved significant preplanning (Cassidy 2004; 2010; Rojas 

2021). The manuscripts were painted on long strips of either bark paper or stretched parchment 

hides, which required processing and preparation before they could be painted. These long 

strips needed to be pleated into pages at an early stage of the process, and gessoed with multiple 

layers of gypsum primer, which was repeatedly burnished to achieve a smooth ground for 

tlacuilolli  designs. The designs were first sketched in charcoal, then inscribed into the new 

screenfoldôs blank, primed surface using a stylus, and later painted with clay-based pigments 

(Cassidy 2004: 82-84; Rojas 2021: 10-29).  

Ann Cassidy cites 16th century sources to propose that codices were made by networks 

of workshops, likely for a Postclassic market of professional timekeepers (Cassidy 2004; 2010). 

As previously discussed, the few remaining calendrical manuscripts from Postclassic Mexico 

display many similar themes rendered in different styles, suggesting that forms of content-

sharing were pursued between networks of professional producers. Additionally, archeological 

materials suggest that at least some types of manuscripts were produced seasonally in 

household cottage industries. Postclassic farmers who worked the fields during Mexicoôs 

summertime rainy season turned to creating specialized crafts for trade during the dry season. 

Evidence for part-time manuscript production in domestic households is cited by Frances 

Berdan and Michael Smith, who observe that: 

 

Excavations at the site of Cuexcomate in Morelos found that the houses in 

one patio group had high concentrations of both bark-beaters and pigment 
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stones. Bark-beaters were used to manufacture bark paper from the bark 

of the wild fig tree, and the pigments (red, black, and yellow) may have 

been used in painting on the paper. The residents of that patio group thus 

may have been part-time (or perhaps full-time) scribes, making paper and 

painting documents for the nobles whose palace was nearby.ò  

- Berdan and Smith (2020: 118)    

 

This evidence suggests that manuscript production may have been a widespread 

practice, and that commoners may have had some fluency in the tlacuilolli arts of graphical 

expression. It might also suggest that there were far more manuscript genres in Postclassic 

Mesoamerica than the existing sample might indicate.   

Whether they were made in households or professional workshops, Postclassic 

manuscripts required a deep investment in time and planning to manufacture them. Araceli 

Rojasôs analysis of the surfaces of the Codex Laud provides a window onto how this process 

was organized (Rojas 2021: 10-29). She explains that production of a manuscriptôs blank 

screenfold required tlacuilos to know what they would inscribe within it, well before its 

foundational strip was even cut to size. The composition and layout of a given manuscriptôs 

inscriptions determine the length of the strip needed for its foundation, and the number of 

folded pages required to properly frame individual scenes, panels and cells.  

The drafting of a calendrical teoamoxtli or a tonalpohualli would mean that its author 

would have to know the size and content for each page, as well as the way that divisions in the 

calendar would be sorted from one page to the next. This indicates that the plans and sketches 

for a manuscript were first drafted on another surface that was likely more disposable, before 

being transferred to the primed and prepared screenfold, and inscribed with a stylus. This 

design involves significant and deliberate pre-planning on the part of the tlacuilos and suggests 
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that they were both skilled and fluent in the content they drafted. This may be why the Native 

contributor(s) to the Florentine Codex emphasize the far-sighted and pensive character ascribed 

to tlacuilos.  

We may thus approach the manuscript genre of the Borgia Group as equally 

constituting scholarly, artistic and religious works. Moreover, they are designed objects whose 

manufacture involves significant time, foresight, artistic skill, and specialized knowledge. As 

designed objects, their graphical inscriptions and calendrical tools supported the ways that 

ancient communities designed (i.e., ordered, structured, prepared, sanctified) their approaches 

to good and proper living.  

Each codex functions in this capacity as a tonalamatl whose charts and tables outline 

temporal sequences, sub-sequences and super-sequences, while visually specifying the 

meanings and purposes for each. As previously noted, they were not solely time-tracking 

devices by which the ancients counted the days. Rather, and more importantly, they were time-

assessing implements that divined the character of particular days and temporal intervals. It is 

for this reason that they are frequently described as divinatory tools, since they were used to 

forecast the sacred principles operative through each day (or sequence of days) and determine 

the appropriateness of any given activity for that day.  

The imagery painted within the Borgia Group almanacs is primarily religious, 

cosmological, and calendrical, interests expressed in other ancient Mesoamerican manuscripts 

as well. Collectively, they display the same selection of themes, structures, characters and 

iconographic conventions as similar almanacs from outside the Group, such as the Aztec style 

Codex Borbonicus. The wide distribution of certain graphical themes across different regional 

styles indicate that broad philosophical, religious and informational canons were widely 

recognized by different Indigenous communities in pre-Hispanic Mexico.   
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Regional variations on a single theme are demonstrated by figures 3-1a, b and c, 

representing three variations of the trecena 1-Ollin/Movement/Earthquake. These tables present 

the same trecena, its associated concepts, and its patron deity Tlazolteotl, through different 

design choices (including an en face depiction of the goddess in the Borbonicus example). They 

also demonstrate the use of both fixed and transposable symbols, and varying degrees of visual 

elaboration and/or abbreviation.  According to 16th century colonial records, esteemed 

timekeepers with specialized calendrical knowledge, known as tonalpouhque in Nahuatl, would 

have referenced these kinds of sacred maps to facilitate and advise on a variety of activities.  

The knowledge inscribed in the tonalamatl was interpreted and applied to matters both 

personal and public, including ceremonial, therapeutic, political, and infrastructural projects. 

For example, Diego Durán wrote disdainfully that Natives regularly consulted their 

pictographic manuscripts for matters as varied as assessing the fortunes of newborn infants or 

coordinating agricultural activities with auspicious sacred rhythms (Duran, 1977: 395-399).  

Notwithstanding  Duranôs open hostility about these observances, evidence for such 

usage can be seen in the manuscripts themselves. At least three of the teoamoxtli in the Borgia 

Group (Codex Borgia, Codex Vaticanus B, and Codex Fejérváry-Mayer) include charts that 

correlate stages of early infancy with different divine beings. They seem to approximate 

Duranôs description of a paper marked with squares, each of which contained the drawing of a 

different ñidolò and associated calendar dates, that was consulted after a childôs birth (Duran, 

1977: 398) (see figure 3-5a).   

The same three manuscripts also feature special crop-themed almanacs that were 

designed for agricultural applications. An excerpt from the Codex Fejérváry-Mayer pages 33-

34a contains an agricultural timeline that portrays the maize plant as a seated human figure with 
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a corn stalk (marked with cobs and a tassel) growing from its head, and red roots projecting 

from its rump (figure 3-3d).  

 

 

Figure 3-3d. Pages 33a (top) and 34a (bottom) from the Codex Fejérváry-Mayer, outlining a compressed 

table with four day-signs and four spacer-dots. The first cell is on the top right, the second on the top left, 

the third on the lower right and the fourth and final cell on the lower left.  Starting from the upper right, 

the day-signs are Ollin-Movement/Earthquake, Ehecatl-Wind, Mazatl-Deer and Malinalli -Grass. These 

constitute Set 2 of the year-bearer sets discussed in section ii-iv; but it is not clear if they are employed as 

year signs in this almanac.  Image source: Loubat (1901).  

 

The personification of natural forces is common in religious iconography (whether 

Mesoamerican or otherwise) and here the personified maize is shown in the care of the 

personified rains and ground waters. The former appears in the third cell as the pan-Mexican 



 

93 

rain god Tlaloc, identified by his distinctive goggled eyes and curling upper lip. The latter is the 

water goddess Chalchiuhtlicue, identifiable by her iconographic attributes, who sits behind the 

cornstalk in the first panel.45  The full timeline is expressed as a compressed almanac with a 

cyclical structure divided over four vignettes, each of which feature the maize plant attended by 

different deities. It is notable that the third cell in this almanac depicts the maize as a female 

divinity bedecked in ornaments and clothed in fine robes, while in the other cells the maize 

presents as a male deity dressed in a loincloth. Since the almanac is structured to show the 

maize in four phases, the change in the plantôs sex is noteworthy, and points to its biology.  

 

 3-3e.        3-3f   

Figure 3-3e.  Corn silks, the maize plantôs female flowers, whose glistening, jewel-like strands must 

collect pollen to produce a full cob. Image source: wikimedia commons.  

Figure 3-3f. Corn tassel, the maize plantôs male flower, which springs from the top of the maize stalk.  

Image source: Spedona (2007), wikimedia commons 

 
45 Daniéle Dehouve (2018) has composed a thorough analysis of Chalchiuhtlicueôs iconography, which 

sorts and explains a wide set of signs, glyphs, and iconographic conventions that identify the goddess. In 

outlining these graphics, Dehouveôs research provides a glossary of signs that aid in understanding other 

Postclassic inscriptions from central Mexico, and expands the current glossary of tlacuilolli signs.  
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Helen Ellis explains that maize is a monoecious angiosperm, or bisexual flowering 

plant that produces fruit and seeds. Maize is also diclinous, producing its female and male 

flowers separately (Ellis 2015: 83-84). As it matures, the maize stalk sprouts male tassel 

flowers, called xilotzontli in Nahuatl (Wood 2000), which will disperse pollen shortly after 

emergence. As the tassel reaches this stage, the plantôs ears (female flowers that grow lower on 

the stalk), start to extend shiny, glistening, thread-like silks  ï the earsô pistils, or stigma 

maydis, called elotzontli in Nahuatl ï to catch drifting pollen. These botanical stages were 

certainly known to ancient Mesoamericans, whose ancestors domesticated the maize plant, and 

who developed sophisticated modes of gardening and cultivation (Ellis 2015) (see figures 3-3r, 

f; see also Appendix). 

 

The change in the corn deityôs gender, as depicted in the sequence of cells from this 

almanac, likely represent these kinds of physiological stages within the plantôs life cycle. 

Tracking these stages would have been valuable for ancient farmers in planning time-sensitive 

agricultural tasks, such as ensuring ideal reproductive conditions, cross-pollinating between 

strains, or monitoring the development of cobs. 

Because it is centered on the well-being of agricultural crops, the almanac on  

Fejérváry-Mayer 33-34a relates to Diego Dur§nôs revealing, yet harshly pejorative statement 

regarding the Indigenous use of sacred almanacs to plan agricultural work:   

 

These figures [painted in the almanacs] also served these [Native] nations 

to know the days in which they had to sow and pick, till and cultivate the 

corn, weed, gather silage, shell the cobs, sow beans, chia, taking into 

account in such month, after such festival, on such a day and such and such 

a figure, all with a superstitious order and concert, that if the chili was not 
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planted on such a day and the pumpkins on such a day and the corn on 

such a day, etc., that not being guided by the order and count of these days 

brought loss and misfortune on those who sowed outside of that order. 

- Durán (1967: 226-227) 

 

Dur§n voices similar sentiments when recalling a church service interrupted by ñan old 

sorcererò who advised the churchôs Indigenous congregants to leave mass and begin their 

harvest. Durán claims they would have harvested earlier, ñbut since the old sorcerer found in 

his book or almanac that the day had come [to start the harvest], he proclaimed it to the people, 

and they went off in great speedò leaving no one behind (Dur§n 1971: 397). Durán dismisses 

the application of sacred timekeeping to agricultural labor as base superstition, yet his criticism 

overlooks the important role that both timekeeping and veneration played in the design of 

central Mexicoôs agrisystems.   

For example, the Indigenous intercropping practice known as the Three Sisters, widely 

observed throughout the Americas (which likely originated in Mesoamerica), demonstrates the 

importance of timing when cultivating different plants within the same plot. The system 

involves intercropping three plants, construed as Sisters: corn, beans and squash. As described 

by biologist Beronda Montgomery, the genius of this scheme is that the plants support each 

other, and the overall health of the agricultural plot, by drawing on one anotherôs strengths 

(Montgomery 2021: 99-101).  

The corn must be planted first, so its stalk can grow sturdy enough to offer vertical 

support for the later emergence of the bean vines, whose roots provide nitrogen to the soil as 

fertilizer. Squash is planted later, so that its broad leaves can seek out sunlight by occupying 
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open areas in the plot, thus inhibiting weed growth while helping to maintain moisture in the 

soil. Summarizing this remarkably efficient growing strategy, Montgomery observes: 

 

As in all great relationships, timing is crucial for tapping the synergistic 

potential of the Three Sisters system. Studies of plantain and cassava 

intercrops corroborate the Three Sisters lesson that the sequence with 

which each species is planted and becomes established is crucial for 

determining the ultimate productivity of polyculture crops.  

- Montgomery (2021: 100) 

 

Montgomery explains how pacing and timing are foundational to the Three Sisters 

agricultural program. As co-innovators of that system, the ancient Mesoamericans were 

certainly attuned to the role that timing plays in plant cultivation, which itself was vitally 

important for sustaining their communities, especially the densely populated urban centers like 

Tenochtitlan and other Postclassic urban polities. Given the crucial necessity of successful 

agricultural yields for the survival of those cities, and that agricultural work is a sacramental 

engagement with life giving divinities, the application of the sacred almanacs to agriculture 

may have been much more practical, and not as ñsuperstitiousò as Dur§n presumes. The next 

section explores the graphical means by which the tlacuilo conveyed such information. 

 

iii -iv. Content and Concepts - Illustrations, Words, and Signs 

The modes by which Mesoamericaôs ancient peoples rendered information is rich and diverse. 

These modes may involve illustrations of observed nature, such as the crest on the horned 

guanôs head in Vaticanus B (3-1c, d), or the Tlatilco figurines hypothesized as diprosopi (3-

1g,h). They may illustrate a specific moment in time, such as the red caruncles on the turkeys 
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from the tables in the Borbonicus tables (figure 2-5d); or they may condense the span of a cycle 

into one form, as with the jade carving of the flowering gourd-squash at Mexicoôs National 

Museum of Anthropology (figure 3-1i). 

The principal mode of transmission in the tlacuilolli system is the designed graphic, 

which here intertwines representational illustration with different types of formalized signs and 

glyphic writing. As previously stated, illustration is the graphical depiction of something in 

terms of its actual appearance, which may be simplified, abstracted or elaborated to varying 

degrees. A sign is a graphic that stands in for something else and/or communicates concepts 

(e.g., the mark of a gold star to communicate optimal approval). Glyphs and hieroglyphs are 

signs that designate specific syllables and words. These broad categories relate to how a given 

graphic functions in its inscribed context and are not mutually exclusive. For example, an  

ill ustration of a bald eagle, in certain contexts, is also an emblematic sign for the United States; 

the symbol for the dollar, $, is the sign of a specific monetary unit that it also glyphically 

names. As discussed below, Postclassic tlacuilos fluently engaged this range of overlap and 

distinction between different the functions that a sign performs, and accessed a rich lexicon of 

graphics to convey any given meaning, whether ideographic or verbal.  

For example, Danièle Dehouveôs analysis of the iconography of Chalchiuhtlicue, ñJade 

Her Skirtò (the Nahua Water Goddess), identifies the range of optional graphics rendered in 

various combinations to depict the divinity and visually describe her characteristics (Dehouve 

2020). Many of these graphics reference the beautiful jade gemstone, or chalchihuitl, that is 

central to the goddessôs symbolism (Dehouve 2020: 17-19, figure 6,7 and 8).  As discussed in 

section iii-vi, green jade was associated with the rain and water deities as the aqueous sustainers 

of lush vegetation - most importantly the edible plants on which ancient Mesoamerican 

communities survived. In the tlacuilo system of signs, jade is represented by formalized icons 
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and glyphs that are also painted on the skirt which the goddess wears, making her sacred 

illustration as the ñJade Skirt ò also a verbal inscription of her divine name (see figure 3-4c).    

As previously noted, 16th century archives incorporating both tlacuilolli glyphs and 

alphabetic writing have aided researchers in deciphering several Postclassic Mexican graphics, 

both written hieroglyphs and ideographic signs. This evolving research, though incomplete,46  

has illuminated some of the grammatical structures that operate in Mexicoôs Native graphical 

statements, including the degrees of semiotic versatility between signs and glyphs.  

This versatility can be demonstrated by the tlacuilolli  sign known as a sound-scroll or 

speech-scroll, which usually represents the concept of an emitted sound. In its most basic form, 

the scroll is generally rendered as an apostrophe-shaped volute curling from the source of a 

sound (see figure 3-4d).  

When placed by the mouth of a figure, it indicates speech, song or any kind of 

utterance. Simple, generic scrolls denote that a character is speaking. Yet speech scrolls are 

frequently rendered with iconographic and stylistic variances that appear to convey specific 

statements or vocal tones. These may be elaborated with graphical details and/or configured 

into distinct shapes. The sound-scroll is thus an ideographic sign that conveys the general 

concept of audio resonance, and its graphic variabilities signify the content and/or intent of 

what is said. Some these variations are illustrated by figures 3-4a, b, c, d, e, and f.  

For example, the two scrolls emerging from the mouth of the goddess in figure 3-4a 

differ in color, placement, and visual texture from the thin, downward looping scrolls emitted 

by the bird in figure  3-4b.  In addition to their fine-line format, birdôs sound scrolls include two 

horizontal dashes between them, perhaps suggesting a shift in sounds. The elegant white scroll 

 
46 By comparison, most of the Maya hieroglyphic systems have been deciphered by epigraphers, which has 

allowed researchers to read many Mayan inscriptions and texts.  
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pronounced by the goddess in figure 3-4c is much more complex than the two previous 

examples. It emerges with frayed contours lined with smaller scrolls, looping underneath itself 

before forking into two separate curls. These stylistic variations on the scroll graphic likely 

signify specific types of sounds, and/or specific statements.   

 

 3-4a     3-4b  

Figure 3-4a. Scrolls emerging as utterances from Chalchiuhtlicue, ñHer Jade Skirt,ò the goddess of 

earthly waters. Detail from page 3 of the Codex Borbonicus. Image source: FAMSI. Image has been 

modified by the author to remove background 

Figure 3-4b. A birdôs voice rendered as two scrolls separated by two dashes. Detail from Codex 

Fejérváry-Mayer 34 (see Figure 4-3d). Image source: Loubat (1901). Image has been modified by the 

author to remove background. 

 

  

Figure 3-4c. Words of a goddess rendered as a feathery variation of the speech scroll sign. Codex 

Fejérváry-Mayer 8. The goddessôs white skirt is marked with jade beads (Dehouve 2020: 17, figure 6). 

Image source: Loubat (1901). Image has been modified by the author to remove background. 
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Figure 3-4d. Compound glyph for the dignitary Huitznahuatl, as inscribed in the Codex Mendoza, folio 

66r.  The compound is both hieroglyphic and iconographic, as the glyphic elements are visual icons for 

ñthornò and ñspeechò. Image source: Wood (2020), Huitznahuatl (Mdz66r).  The image has been 

excerpted, modified to remove background, and annotated by the author.  

 

Yet the sound/speech-scroll can also function as a glyph that writes a word or syllable - 

that is, as a glottograph.47 In that capacity, the scroll sign itself can represent the Nahuatl word 

nahua(tl): ñlanguageò or ñclear soundingò (Karttunen 1992: 156; Whittaker 2021:102; Wood 

2000-). This is demonstrated by the Codex Mendozaôs depiction of an Aztec dignitary bearing 

the title Huitznahuatl (figure 3-4d). The officerôs title is a compound hieroglyph attached by a 

line to the back of his head, with Spanish annotations that briefly explain his office (Berdan and 

Anawalt 1993: 203-205). This compound sign can be separated into two distinct glyphs. The 

icon of the ñthornò, huitz, is rendered like the maguey thorns illustrated in several manuscripts, 

both pre- and post-Cortesian, as a blue spike lined with red barbs. The word for ñspeechò, 

 
47 A glottograph is a graphic sign whose elements can be understood to have meaning in one language, or in 

a set of related languages. A logograph is a glottograph that signifies a specific word(Wright-Carr 2019: 

29).  
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nahua(tl), is rendered with the graphic of a simple sound-scroll (Wood 2020). These glyphs 

pronounce the dignitaryôs name, which Berdan and Anawalt transliterate  as ñThorn Speech,ò 

written according to a rebus structure whereby icons communicate words and syllables (Berdan 

and Anwalt 1993: 203, 208 n.5). 

 

 

Figure 3-4e. Compound glyph for the place name Yaonahuac, cited on a tribute list in the Codex 

Mendoza folio 51r. The glyph shows a sound-scroll attached to a paired shield and macuahuitl. Image 

source: Wood (2020-), Yaonahuac (Mdz51r). The image has been excerpted, modified to remove 

background, and annotated by the author.  

 

The sound-scroll as an icon for the act of speaking itself, and as a glyph for the word 

ñspeech,ò can be applied as (or modified into) a glyph for words that are rooted in the Nahuatl 

term -nahua(c). Frances Karttunen defines this term as a post-positional grammatical unit that 

carries the meaning ñnear to, adjacent to,ò that is, ñwithin earshot,ò as in the case of a nearby 

sound (Karttunen 1992: 157). The generic sound-scroll can convey that same meaning, as 

illustrated by its use in the glyph of the town Yaonuahuac, literally ñNear the Enemy/War,ò 

which is included on a list of tributary cities painted in Codex Mendoza 51r (figure 3-4e). In 

this graphic, a triple sound-scroll communicates the word nahuac, or ñnear,ò next to a set of 

weapons (a round shield over a blade-studded club, known as a macuahuitl), which writes the 
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word yao(tl), ñwar, hostilities; enemy.ò (Whittaker 2018: 64-65, figure 2; 2021: 103; Wood 

2000-). The combined signs pronounce the placename Yaonuahuac. 

Mexican glyphs also incorporate graphics that communicate conceptual meanings in 

tandem with verbalized phonetics, much like the jades inscribed on Chalchiuhtlicueô skirt is 

serves simultaneously as an ornament, and icon, and  a word. The semiotic potentials afforded 

by this multimodal dynamic is demonstrated by the two different signs that tlacuilos often 

employed to represent a specific type of royal ornament known as a xiuh tezcacuitlapilli, 

ñturquoise back-mirrorò or ñturquoise back-shield.ò  

 

 3-4f       3-4g 

Figure 3-4f. The deity Patecatl, wearing a turquoise back-mirror, here illustrated as a blue semi-circle. 

Note his peculiar speechïscroll. From page 14 of the Codex Fejérváry-Mayer. Image source: Loubat 

(1901). 

Figure 3-4g. The deity Patecatl from Codex Borgia 13a. His turquoise back-mirror is represented by the 

glyph of the lovely cotinga bird, or xiuhtotol. Image source: FAMSI.  

 

This bright blue ornament is worn by deities and nobles, fastened to their lower backs 

as an indication of their venerable bearing. It is generally illustrated as a small and  simple blue 

semicircle: a basic abstraction of the device seen in profile (figure 3-4f).  
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Yet in some religious manuscripts, the ornament is represented by the head of the 

lovely cotinga, or xiuhtotol (ñturquoise birdò in Nahuatl), which is appended on the lower back 

of a given figure (figures 3-4g, h). In these cases, the birdôs head serves as a glyph that 

contributes the syllable xiuh, ñturquiose,ò to the graphic, which names the back-mirrorôs rich 

blue turquoise material. Yet the sign also references the cotingaôs radiant and vibrant blue 

feathers, providing the reader not just with a glyph to be read, but also a mental image of the 

signified hue as it appears in nature.  

The cotinga glyph is frequently used as a graphical stand-in for the turquoise back-

mirror throughout Codices Borgia and Cospi. Yet in both manuscripts, the more conventional 

semicircular back-mirror is also illustrated. This indicates that the tlacuilos who authored these 

works chose which of the two signs were preferable for a given inscription. They discerned 

when it was better to use the more elaborate cotinga glyph to graphically signify the blue 

radiance of the turquoise back-mirror, and when to use its more simple and spatially efficient 

half-circular icon. That choice appears to have been based on priorities other than spatial fit. 

For example, the cotinga glyph appears as a sign for the back-shield in some of the Borgiaôs 

smaller vignettes, where the simple illustration of the half-circular ornament would have been 

much easier to fit into the compositions.48  

This suggests that there were meanings and concepts communicated by the lovely 

cotingaôs head that made it a more favorable sign to represent the back-mirrors on the sacred 

figures who it adorns. Considering the cotingaôs rich chromatic beauty, there is a type of poetry 

in the choice of this graphic. While the semi-circular graphic illustrates the ornamentôs shape 

 
48 See, for example, Codex Borgia 13c, which depicts the Nine Lords of the Night. The solar deity 

Piltzintecuhtli occupies a small cell in the lower left corner of the page. Yet the tlacuilo who drafted the 

page went to the trouble of drawing the cotinga on his lower back to represent the turquoise back-mirror 

despite the efficiency of using the more simple semi-circular image.  
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and color, the cotinga glyph explains its radiance through a sign that is simultaneously a 

syllable, a metaphorical reference, a description, an adjective, and a picture.49 It pronounces a 

word wile specifying certain chromatic qualities in a manner that invites the reader to imagine 

the brilliance of the cotinga in the color of the ornament. In terms of English grammar, the 

glyph condenses a noun and multiple adjectives into one comprehensive sign. It is visual verse.  

 

 

Figure 3-4h. Almanac excerpt from Codex Borgia 49a, showing Tlahuizcalpantecuhtli, the Venus deity, 

lifting up the sky. He stands next to a glyph composed of a weapons-bundle and a flag, which Felicia 

López argues is a hieroglyph for his name. Note the head of the lovely cotinga at his lower back, 

signifying his turquoise back-shield. Image source: FAMSI.  

 

Similarly, Felicia López describes the intersections between iconography and glyphic 

writing as constituting a ñvisual grammarò that structures the composition of central Mexican 

signs. Her research underscores the phonetic dimensions of the graphics in the codices (López 

 
49 The cotinga glyph is also depicted as the crest ornament of the fire god Xiuhtecuhtli, ñTurquoise Lord,ò 

where it operates in both symbolic and glyphic capacities.  
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2016;2017). For example, Lopez examines a sign found throughout the Codex Borgia, rendered 

as a weapons-bundle with a flag perched on top of a hill. She argues that this sign is likely an 

abbreviated hieroglyph for the name of the deity of Venus as the Morning Star, 

Tlahuizcalpantecuhtli (figure 3-4h).  

This Nahuatl name translates as ñLord of the Place of Dawn,ò which L·pez claims is 

phonetically pronounced, via rebus, through the icons in the compound glyph: the weapons, or 

tlahuitzli; a flag, or -pan-; and a hill .  Noting that Central Mexican hieroglyphs are often 

structured by grammatical abbreviations (see Whittaker 2018: 72), López proposes that the 

compound glyph containing the signs for weapons, flag and hill  provide the necessary phonetic 

elements to state the name the divinity (López 2016: 92-93).50 The depiction of these weapons 

next to Tlahuizcalpantecuhtli has often been explained as a symbolic reference to his role as a 

warrior, yet L·pezôs research indicates that these icons serve grammatical functions that must 

be considered to better understand their meanings.  

I believe that Lopezôs approach is applicable to the figure of the coral snake who 

usually accompanies the maternal moon goddess Tlazolteotl in the codices (figures 3-1a, c, 3-

4i). The coral snake is often considered to be a symbol of this goddessôs fierce power, which it 

likely signifies. Yet the Nahuatl term for coral snake is inantzicatl, literally ñant-mother.ò51 The 

name combines the root word from nantli,  ñmotherò, with tzicatl, ñantò, and references the 

belief that the coral snake protects a particular species of large ant (Karttunen 1992: 106, 160, 

311). It also supplies the phonetics for the term Nantzin, meaning ñReverend Mother,ò where -

 
50 It is possible that the icon of the mountain in the glyph offers the concept, rather than the Nahuatl 

phonetics, for ñplace.ò The sign could also specify the Nahuatl word for dawn itself: tlahuizcalpan. 

 
51 This analysis presumes that the Laud is a Nahuatl document, which it appears to be, owing to its 

references to Nahuatl deities and cosmology, and its likely origin is in the Tehuacán regions occupied by  

Nahuatl groups in the Late Postclassic (Longoria 2019: 190, 202).  
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tzin is a reverential suffix (Lockhart 2001: 240).52 This epithet may be the glyphic meaning 

intended by the coral snake. The striking similarity of Inanzticatl with the names of important 

goddesses supports this connection. Consider the sacred names To-Nantzin (ñOur Motherò, as 

currently addressed to the Virgen de Guadalupe),  or Teteo Inan (óMother of the Gods,ò a 

medical deity identified with Tlazolteotl). Since Tlazolteotl presides over pregnancy and 

motherhood, it is quite possible that the coral snake is a hieroglyph that communicates the 

goddessôs maternal epithet as well as her power.  

 

 

Figure 3-4i. Excerpt from Codex Laud 39a, with the goddess Tlazolteotl represented twice: filling the 

right side of the panel as well as immersed in a huge wave of water on the left. The wind deity Ehecatl-

Quetzalcoatl faces her from the wave, wherein dwell two aquatic animals. Note her companion coral 

snake undulating behind her. Image source: Oxford, Bodleian Library MS. Laud Misc. 678. 

 

The combinations of glyphic and ideographic elements discussed above do not always 

operate outside or apart from representational illustration in the tlacuilolli system. Rather, these 

different types of graphics are sometimes deeply intertwined: depending on how they are 

 
52  It also bears mentioning that tzícatl refers to a particular type of gourd used for carrying water (Wood 

2000-), which may be significant in this glyphic reading since Tlazolteotl is a lunar deity, and the moon is 

often represented in the teoamoxtli as a round vessel of liquids. 
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composed, glyphs can also serve as illustrations in the scenes they caption, and illustrated 

scenes can be composed as glyphic statements. As previously discussed, Cecelia Klein has 

identified the use of en face body postures to signify the beginning and/or end of a cycle (in a 

mode of figural representation that prioritizes profile)  (Klein 1976a: 254). Similarly, Nancy 

Toike (1982) has identified specific meanings associated with figural postures and hand 

gestures in her analysis of Mixtec historical narratives. Her work suggests that figural gestures 

in the codices carry specific transmissible meanings. This makes a figureôs pose not just an 

illustration, but also a word, a punctuation and, in the case of en face images, a timestamp.  

In a similar sense, the undulating pose of Tlazolteotlôs coral snake may signify further 

meanings in addition to her title and prowess, such as the astronomical associations proposed 

by Susan Milbrath. Milbrath relates the divine snakeôs oscillating body, as rendered in the 

codices, with the serpentine path that the moon traces as it swings back and forth across the 

ecliptic (Milbrath 2013: 54). The image/sign of the coral snake may thus describe this lunar 

path, while also naming the moon goddess as the divine Mother and conveying her numinous 

cosmic power. In this sense, the glyph of the coral snake can also be understood as a diagram: 

the sign operates dynamically as a word, an image, and a general description of  lunar 

movements. These visual uses - glyphic-writing and pictorial-illustration - do not seem to be 

completely separated in the tlacuilolli  system.  

The wave that rises before Tlazolteotl on Laud 39a (figure 3-4i) presents another case 

wherein syllabic, pictorial, and diagrammatic functions operate simultaneously in a single sign. 

The looming wave is arguably the largest image in the scene, even exceeding the height of the 

goddess. It is likely a glyph for the ocean, which is called hueyatl in Nahuatl: from huei, ñbig, 

great, largeò; and atl, ñwater.ò (Wood 2000).  Here, the size of the rising wave ï itself a 

illustrative  feature ï ñwritesò out the syllable huey-, in hueyatl, while also portraying the 
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appearance of the oceanôs waves, complete with a pair of its watery inhabitants. The waveôs 

size, its iconicity, and its place in the composition all work in sync to communicate this 

meaning. Such a large wave in close proximity to the lunar goddess may also present 

information about the observed condition of the waters in relation to lunar phases.  

Laud 39a is the first in a four-page almanac that features Tlazolteotl as its principal 

actor. Owing the prominence of this important moon goddess, Susan Milbrath proposes that the 

almanac is likely a type of lunar table (although its temporal structure as such requires further 

support) (Milbrath 2013: 128, n. 62). Tidal forces impact the oceans most intensely around the 

new moon as well as both first and last crescents. The presence of the Moon deity in front of 

the large, looming wave might indicate that the almanacôs authors were factoring this 

ecological event into their calendrical count. Tlazolteotlôs immersion into the heart of the 

waters, as shown by her nude figure on the left side of the scene, might suggest her 

disappearance from the sky during the new Moon, an alignment which aggravates tidal forces 

and prompts swelling waves. We may thus regard this sacred image as a written statement, an 

illustration and an infographic. It is a visual expression that operates as all three. In the 

tlacuilolli  graphical system, the specificity by which an entity or event is rendered can involve 

not just the illustration of its features at a single moment in time, but also signs and glyphs that 

more precisely elucidate its less visible qualities. 

It is perhaps for reasons such as these that epigrapher Gordon Whittaker relates Nahua 

hieroglyphic conventions  ï which intertwine script and iconicity ï  with the interface of text 

and imagery that frequently appears in the work of commercial graphic designers: 

 

é[T]he Nahuatl system has a number of surprises in store for students of 

writing. On the one hand, its multimodal and multifunctional approach to 

writing, freely incorporating aspects of iconography (such as iconicity, 
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size, proportion, orientation, and color) in writing in a manner similar to 

the techniques of modern advertising; and on the other, its unparalleled 

flexibility in the way it derives phonetic sign values (that is, sounds) from 

word signs.   

- Whittaker (2021: 8) 

 

iii -v. Sights and Signs ï An Eye-Opening Perspective 

Endeavors to understand Postclassic Mexican graphics benefit greatly from the method of 

ethnoiconological comparison (Oudijk 2011: 149-154), whereby the visual use of a graphical 

unit or complex is evaluated across different instances to assess its meanings. The process is 

informed by further comparison with relevant cultural, historical and ethnographic data, and 

deeply dependent on the context in which a given graphic appears. Any one sign may convey 

very different meanings within different settings: a sign painted in a ritual almanac may convey 

something else entirely when it appears in a historical narrative or a tribute tally.  

Elizabeth Booneôs discussion of the ceremonial bone awl, drafted in the codices as a 

graphic sign, presents an opportunity to apply ethnoiconological comparison. The bone awl in 

question is a type of ritual instrument that was used throughout ancient Mesoamerica for self-

administered auto-sacrificial ceremonies. Individuals applied these tools to their earlobes or 

limbs to voluntarily draw their own blood in veneration of sacred, life-giving powers.53  

Representations of the ritual awl are common in Postclassic imagery. For example, a 

greenstone plaque commemorating the renovation of Tenochtitlanôs Templo Mayor in 1487 ce 

depicts the Mexica kings Ahuitzotl and Tizoc using these devices to draw blood from their 

 
53 The theological concept is that one returns oneôs own vital essence to the cosmos, even as the cosmos - 

the waters, edible plants, the air we breathe, etc - gives vital, living essence to oneôs person (Maffie 2002).   
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earlobes in a devotional act of worship. Illustrations found in the Borgia Group and other 

manuscripts depict this same ritual observance in many different scenarios.  

Yet Boone argues that, in certain contexts, the graphic of the bone awl is also used to 

signify an awakening consciousness. She cites the sample of birth almanacs painted in the 

Group which were consulted shortly after a child was delivered (like those described by Durán; 

see section iii-iii). The first sections of these almanacs show different deities applying the bone 

awl to the closed eyes of newborns, the first of four sacred interactions between the divinities 

and the infants. Subsequent actions occur after the infantsô eyes are opened, when the deities 

hold them high, invest their bodies with special qualities, and nurse them (figure 3-5a). 

Boone argues that, in this context, the awl represents birth, or the period shortly after 

birth when newborns start opening their eyes. The awl appears at the start of the birth-almanac, 

which brackets an early neonatal phase when the infantsô eyes are still closed. The deities who 

preside over this period assist the child through the transition of opening the eyes, rousing the 

childôs awareness and teaching it ñto see, know, reason and liveò (Boone 2007: 140-141). Their 

divine work in this capacity is signified by the awl, which they apply to an infantôs closed eyes 

not as a depiction of an actual operation (as no such practice has been recorded among the 

Aztecs), but as a visual abbreviation of a critical stage of birth and/or neonatal awakening. The 

awl is here a sign for this growth, rather than for the kinds of penances portrayed on the Templo 

Mayorôs commemoration plaque from 1487. Thus, the bone awl is here  a symbol of birth 

and/or the acquisition of conscious sight.  

Booneôs analysis underscores the importance of looking beyond a signôs seemingly 

obvious appearance as an illustration and consider the concept it signifies. The awl is illustrated 

as a ritual tool in the plaque from the Templo Mayor, but in the birth almanacs it signifies a 

transition, a dawning awareness or a beginning, perhaps even a laborious or vulnerable one. 
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Figure 3-5a. Excerpt from a birth almanac, Codex Borgia page 16c. The cells at the right and the middle 

are from the first segment of the chart, which shows the different deities (here Ehecatl-Quetzalcoatl and 

Xochipilli) applying the bone awl to the closed eyes of newborn infants. This would correspond to the 

earliest phase of infancy, before the childôs eyes begin to open, a process in which the deities assist 

(Boone 2007: 140-141). The cell on the left shows the next stage of divine interaction. Here, the goddess 

Xochiquetzal lifts the child, whose eyes are now open, as if in presentation. A line of jewels capped with 

a flower rises from the goddessôs upper hand and extends over the childôs head, perhaps as a blessing.  

Image source: FAMSI. 

 

 

 3-5b    3-5c 

Figures 3-5b, c. Excerpts from Codex Borgia page 30. The two black deities (either emerging from 

flowering trees or carrying these on their backs) apply bone awls to the encircled day signs 

Cozcacuahtli/Vulture (leftt) and Ozomatli/Monkey (right). The day-signs are each inscribed in a small 

blue field bordered with a gold ring. Elizabeth Boone argues that these scenes indicate that the deities are 

using the bone awls to activate the encircled day-signs, in a manner analogous to the opening the eyes of 

newborns in the birth almanacs (figure 3-5a). Image source: FAMSI. 
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Boone applies this interpretation to the scene painted on Codex Borgia page 30, where 

four botanical deities approach the twenty day-signs of the tonalpohualli. Each of the four 

deities applies the bone awl to one of the day-signs, which is distinguished from the other day-

signs by a small blue and gold circle painted around it (figures 3-5b, c).  Boone argues that this 

scene is analogous to the meaning of the awls in the birth almanacs, where they symbolize an 

infantôs birth and/or first sight (Boone 2007, pp. 181-183).  

In her reading, the scene on Borgia 30 indicates that the divinities are using the bone 

awl to enliven, awaken or open the selected day-signs. Perhaps they are initiating a temporal 

cycle that begins with the encircled sign. Thus, the graphic of the bone-awl can either illustrate 

penitential bloodletting rites wherein a character applies it to their own body. But it can also be 

a sign that represents birth and awakening. A comparison of its usage across different contexts 

reveals its semiotic versatility. 

 

iii -vi. The Gifts of the Rain Gods - A Comparison of Graphical Usage 

In this section, I apply an ethnoiconological approach to better understand the graphic of a 

jeweled  blue necklace associated with cornstalks certain agriculturally themed  almanacs. This 

necklace adorns the female maize deity in the third panel of Fejérváry-Mayer 33-34a, where it 

stands out as a prominent feature in her regalia (figures 3-3d, 3-6a).  A similar blue necklace 

appears in the almanacôs first cell, as an unclasped cord extending from the top of the maize 

plant, shown as a male, at the site where his corn tassel emerges (figures 3-6b). The ornaments 

closely resemble the looped blue necklace depicted on page 15 of Codex Laud, where it sprouts 

from the lower trunk of the fantastic cornstalk that bends over the maize god Centeotl (figures 

3-1j, 3-6c). The blue necklaceôs unnatural placement on the cornstalkôs trunk and tassel in the 
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context of sacred planting almanacs indicates that it is a sign which denotes a particular quality 

or feature belonging to the plants to which it is attached.  

 

 3-6a    3-6b    

Figure 3-6a. Female maize deity wearing a blue necklace lined with golden disks; detail from the third 

cell of Codex Fejérváry-Mayer 34a (see figure 4-3d). Image source: Loubat (1901). 

Figure 3-6b. Detail from the first cell of Codex Fejérváry-Mayer 33a, where a male maize figure is 

supported by the water goddess Chalchiuhtlicue (see figure 4-3d). Note the unclasped blue necklace 

extending from the top of the stalk, and the blue jewel at its lower rear leaf. Image source: Loubat (1901). 

 

The blue necklace also appears in another horticultural context: the rain almanac on 

page 69 from the Codex Vaticanus B, where it is held by two of the five rain gods depicted on 

the table.  Each deity grasps the ornament with the same hand in which he holds a tasseled 

maize stalk (figures 3-6d, 4-2g). The association of the blue necklace with maize plants in 

almanacs from three different codices further supports the proposal that, in these contexts, it is 

a specifically botanical sign that describes something about maize. Yet it appears only in two of 

the four cells in both Fejérváry-Mayer 33-34a and Vaticanus B 69, suggesting that the 

botanical concept that it signifies may be further particularized.  It may possibly name a type of 

maize, or a mark a particular stage in the cornstalkôs growth. 
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 3-6c      3-6d 

Figure 3-6c. Detail from page 15 of Codex Laud (see figure 3-1j) with the blue jeweled necklace looping 

like a sprout from the lower back of a cornstalk growing over the maize god Centeotl. Note the similarity 

with the necklace worn by the maize deity on figure 4-4a.  Image source: Oxford, Bodleian Library MS. 

Laud Misc. 678.  

Figure 3-6c. Detail from page 69 of Codex Vaticanus B (see figure 4-2g), showing the rain god Tlaloc 

presiding over weather and agriculture. The deity holds a maize plant and a blue necklace with disks. 

Image source: FAMSI.  

 

The visual association between the blue necklace and maize recalls poetic descriptions 

found in Nahuatl prayers and legends that celebrate green, healthy maize plants as the jade and 

turquoise jewelry worn by the rain god Tlaloc, and his company of water and rain deities, the 

Tlaloque (Bierhorst 1992: 156; Sullivan 1965).54  An Aztec prayer addressed to Tlaloc, the 

ñLord of Verdure,ò celebrates him and the other pluvial deities as the sovereigns of plant life: 

ñthe Providers, the Lords of Rubber, the Lords of the Sweet-Scented Marigold, the Lords of 

Copal.ò (Sullivan 1983: 43). It characterizes the maize and other edible crops as Tlalocôs 

lustrous jeweled ornaments, whose preciousness extends from their gem-like beauty to their 

ability to sustain human li fe: 

 
54 Tlaloc is the same deity depicted on the Vaticanus B 69 (figure 4-6d), and the third cell of Codex 

Fejérváry-Mayer 34a (see figure 4-3d). Tlaloque, is the plural of the name of Tlaloc. 
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all that grows and puts forth, 

all that bears and yields, 

all that sprouts and bursts into bloom. 

all vegetation that issues from you 

and is your flesh, your germination and renewal. 

It is the jade, the armlet, the turquoise, ­ 

the most precious, the only precious thing there is;  

it is the sustenance, the substance, the life of the world;  

whereby those who are alive, live and talk and rejoice and laugh.  

- Sullivan 1983: 47.   

 

This prayer appeals to Tlaloc and his companions to relieve the world of drought and 

dryness, beseeching them to send the rains and nurture the crops, described here in deeply 

reverential terms as ñthe life of the world.ò These valuable crops nourish and fortify the people, 

bringing satiation and delight ï a true treasure as it were. In another section, the author of the 

hymn celebrates crops and edible plants as the divine riches and sacred flesh of the rain deities: 

 

Let the people be blessed with fullness and abundance. Let them behold, 

let them enjoy, the jade and the turquoise - the precious vegetation, the 

fIesh of Our Lords, the Providers, the Gods of Rain, who bring, who 

shower down, the riches that are theirs alone.ò 

- Sullivan 1983: 53-55.  

 

The jeweled necklaces held by the rain gods on Vaticanus B 69 may be understood in 

the same sense: as stand-in symbols for maize cobs and edible plants (Wooley and Milbrath 

2011: 43). The opulence of the sign highlights the exceptional value ascribed to the nutritious 



 

116 

crops celebrated in prayer as the ñrichesò of the Tlaloque. These associations readily illuminate 

the graphical use of the blue necklace as a sign, as well as the meanings it may communicate in 

Laud 15, Fejérváry-Mayer 33-34a and Vaticanus B 69. 

Vaticanus B 69 is a smaller, more compact version of an almanac painted on Codex 

Borgia page 27, which is larger, more elaborate, and more precisely rendered. Borgia 27 

presents five forms of Tlaloc hovering over agricultural fields. The authors of Vaticanus B 69 

reproduced this same visual narrative in a miniature, abbreviated form (Figures 4-2a, g). 

Wooley and Milbrath observe that the manuscriptôs authors had to streamline the visual content 

from the almanac on Borgia 27 so that it could fit into their own screenfoldôs smaller size, 

which measures 12.4 × 14.7 cm. Citing Eduard Seler,55 they explain that the fully developed 

maize cobs illustrated on Borgia 27 are signified by the graphic of the necklace on Vaticanus B 

69, which stands in for them (Wooley and Milbrath 2011: 43). Furthermore, it qualifies them as 

the precious, bountiful wealth of the rain deities.   

The Nahuatl legend of lord Huemac, the last Toltec king, explicitly identifies the divine 

ornaments of the rain gods with maize crops and edible plants. Huemac was said to have 

wagered his fine jade jewelry and quetzal feather attire during a ballgame with the rain gods, 

the Tlaloque, who also wagered their jewels and finery. When Huemac won the game, the 

Tlaloque awarded him their jewels and feather regalia, which are young green maize cobs and 

the shiny green leaves in which they grow. Huemac was disappointed by these mundane 

offerings and insisted that the Tlaloque give him real jewel and feather finery. The Tlaloque 

agreed and handed him what he requested. Yet Huemacôs hubris caused the rain gods to remove 

all their jewels and ornaments  ï i.e., maize crops and edible plants ï  along with their rains, 

 
55 Eduard Seler (1849-1922) was a German anthropologist whose extensive research on Mesoamerican 

iconography and art  established the foundations for studies on the Borgia Group.   
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from the region. This sparked a severe drought and a four-year famine that brought ruin on the 

ancient Toltecs. (Bierhorst 1992: 156-158).  

It is thus significant that, in Fejérváry-Mayer 33-34a , the necklace only appears in 

those panels that depict the rain and water divinities alongside the cornstalk. Tlaloc supports the 

bejeweled female plant in the third cell, and the male maize plant in the first cell is handled by 

Tlalocôs consort, Chalchiuhtlicue, the ñJade Skirtedò goddess of lakes, rivers, and ground 

waters. In this first scene, the necklace extends horizontally from the cornstalkôs top, where the 

tassel emerges, and is soaked by a watery downpour that emanates, ultimately, from the seated 

figure of Chalchiuhtlicue.  

The metaphor that explains fresh, green, nourishing plants as the regalia of the rain 

deities, common in Native sources from central Mexico, illuminates the iconography of the 

necklaces attached to the corn deities in these cited almanacs. As a sign, the ornament seems 

connected with the precious, nourishing sustenance that the maize provides when supported by 

the proper growing conditions: the valuable sustenance gifted by the grace of the rain gods. Yet 

the application of the necklace as a graphical sign may communicate more specific meanings, 

particularly in Fejérváry-Mayer 33-34a.  

In the almanacôs third cell, the blue necklace is worn by a female maize deity, who is 

likely the goddess Xilonen. Her name means ñthe Hairy Oneò in Nahuatl (Wood 2000-), which 

may suggest the emergence of the plantôs silks, as it is etymologically related to both xilotl, ñthe 

tender ear of green maize before it solidifies,ò and xilotzontli, the maize tassel (Karttunen 1992: 

325). It may thus be meaningful that on the first cell of the almanac, the blue necklace extends 

from the site where the tassel of the cornstalk (here personified as a male) either has emerged or 

will emerge. These compositions seem to establish a visual relationship between the blue 
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necklace and phases of maturation in the maize: its anticipated and/or actual inflorescence, 

which is termed miyahuati in Nahuatl (see Wood 2000), and the growth of cobs. 

A glyphic reading of the necklace might support this possibility. The term for necklace 

in Nahuatl is cozcatl, which Seler defines as a ñstring of precious stones,ò (Wooley and 

Milbrath 2011: 43) and more broadly means ñnecklaceò, ñjewelryò, or ñornamentò (Karttunen 

1992: 43). Cozcatl shares a phonetic base with the words coztic, ñsomething yellow or goldò, 

and cozehui, ñto turn yellow, to ripenò (Karttunen 1992: 43; Wood 2000-). These meanings 

align with the stages of reproductive maturation and cob development that seem to be specified 

by the first and third cell of the almanac.  

We can merge these lines of interpretation to hypothesize how the blue necklace 

operates as a sign in Fejérváry-Mayer 33-34a, a usage which likely extends to the other 

agricultural tables cited above. As noted in the prayer to Tlaloc and the legend of Huemac, that 

usage highlights the critical value of cultivated foodstuffs for sustaining human life, particularly 

in the agriculturally dependent societies of ancient Mexico. Healthy crops are beautiful and 

lustrous as finely crafted jewelry; like a collection of treasure, they bring joyful satisfaction and 

security. They are the sacred regalia of the rain divinities who gift them to the world.  

However, it is notable that the blue necklace appears only on the maize plants in the 

first and third cell of Fejérváry-Mayer 33-34a, and not the maize depicted in the other two. It is 

also paired with divinities of water and rain: Chalchiuhtlicue (first cell) and Tlaloc (third cell), 

whose opulent insignia and bodily flesh are the maize itself.56 Its restricted use of the in this 

context suggests that the blue necklace conveys something more specific than the value of 

 
56 Chalchiuhtlicue and Tlaloc are shown in this almanac wearing blue pectoral ornaments that are similar 

to, but distinct from the blue necklace isolated here. Both are blue neck ornaments line with gold disks. But 

the necklaces are rendered with a distinctly cord-like form, whereas the pectorals are flat semicircular fields 

of color.  
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maize as sacred sustenance. Moreover, its association with the maize stalkôs alternating gender 

in two separate cells likely indicates something about the stages in the plantôs maturation. 

Before proceeding, it bears noting that each of the maize plants in the almanac appears 

with an upright maize tassel and corn cobs attached. These features might indicate that the 

plants are all fully  mature. However, I believe that in this case the tassel and cob are graphic 

identifiers that specify the plant as a maize stalk, rather than serving to illustrate a mature plant. 

The figures at the base of the stalk, from whom it emerges, are deities that express the maizeôs 

stage of growth, which is further clarified by the associated iconography. It is notable that the 

tops of the cobs depicted in the third and fourth cells display a scored pattern that likely 

illustrates kernels, which do not appear on the slimmer cobs painted in the almanacôs first two 

cells. This suggests that the plants in the last two cells are in different stages of maturation than 

those in the first two cells. I believe these stages are codified by the sign of the blue necklace.  

The almanacôs first cell shows the blue necklace extending from the top of the maize 

stalk, which emerges from (and is personified as) a male figure rooted to the ground.  He is 

likely a young form of the maize god Centeotl, and has cropped hair, a green earspool and a 

loincloth (see figure 3-1j). A blue jewel with a red fastener or tassel appears on the stalkôs 

lower rear leaf.  The maize stalk inclines forward towards a jar that dispenses water from 

above, a sacred and poetic metaphor for the rain signified by the drops falling near him. 

Although it is speculative, this scene might suggest a span around the plantôs early 

growth and the internal development of its tassel. The tassel grows within the stalk until it 

emerges at its top. Shortly thereafter the plantôs glistening silks start to extend from its ears for 

pollination. While the tassel emerges at the top of a stalk, the ears grow from leaf nodes on the 

plantôs mid to lower portions, which may be suggested by the blue jewel on the stalkôs rear leaf. 
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This image may be specifying something about the early development of flowering organs in a 

young maize plant.  

The second cell features a turbaned figure who points directly at the stalkôs tassel while 

grasping the side of the maize deityôs face, which is lined with a vertical stripe, and displays a 

widened eye that likely indicates an altered state.57 The pointed emphasis on the site of the corn 

tassel suggests that the scene might advise cultivators to observe the top of the plant, perhaps to 

inspect the tasselôs development assess the stalkôs growing phase.  

In the third cell, the blue necklace is worn by a maize goddess who is likely Xilonen, 

ñThe Hairy Oneò. The necklace emerges from under the goddessôs shawl, which is bordered 

with green, red, and white bands. This same color-scheme is characteristic of several jade 

glyphs in central Mexican codices, and often borders the ñJade Skirtò worn by Chalchiuhtlicue 

(Dehouve 2020: 9, table 1, 18, figure 7c). Its use here might suggest that the ñshawlò represents 

a leafy-green part of the plant.  

The necklaceôs appearance from underneath the goddessôs jade shawl recalls the 

emergence of shiny silks from green maize ears, as discussed above, and/or the emergence of 

cobs from within the green husk of the fertilized ear. The scene might bracket a timespan from 

the fertilization of the silks through the development of cobs, two of which are shown emerging 

from either side of the maize stalk. It is notable that the stalk in this cell is the only one with 

two cobs, and the only plant depicted upright, in contrast to those in the other three cells. 

The last cell shows the maize in the form of a male deity with a red body and golden 

hair, features which are diagnostic of the sun god Tonatiuh, and shared with the red martial 

deity standing behind the maize. Perhaps this suggests the changes in the plantôs color after its 

 
57 The association of the widened eye with an altered state appears in the first panel of Codex Laud 1b, 

where the same expression is borne by a figure, evidently in mediation, recycling on palm fronds while 

emitting a feathered serpent from his head.  
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cobs are fully developed and drying, while losing its green pigment. Here, the maize stalk is 

shown without roots anchoring it to the ground (seen on the maize stalks in the other cells) 

suggesting that its growing cycle has ended, and the crop is ripening and/or ready for harvest. 

Similarly, the red divinity standing behind the maize is likely a solar figure who anchors the 

scene in the dry season, when the summer crop ripens and is later gathered. During this time, 

the ripening crops are vulnerable to foraging animals, who are also depicted throughout the 

scene. Thus, this cell likely covers a span around the cropôs ripening through its harvest. 58   

As previously noted, the two cells in the almanac that feature the pluvial deities are also 

the same scenes where the blue necklace appears with the maize plants. If these scenes are 

related to specific stages of crop maturation, they could indicate times when the plantôs water 

needs may increase. The divinities Tlaloc and Chalchiuhtlicue personify the sacred, living 

atmosphere and landscape that can provide for these needs. In the first cell, water is dispensed 

from a jug held by a hand that reaches out from scrolling clouds, which are rendered in a 

stylized Mixteca-Puebla manner. The imagery accords with Aztec legends that describe Tlaloc 

and his companions pouring water onto the world from vessels in the sky (Boone 2007: 145-

146; Hernández 2006: 22-23).  

In this scene, the clouds drift up in curling volutes from the divine goddess of ground 

waters, Chalchiuhtlicue, whose ñJade Skirtò manifests the rich verdant plant life that thrives at 

the edges of lakes, ponds, rivers and estuaries. This feature seems to connect the meteorological 

conditions in the sky, from which rain drops fall, with the Lady of terrestrial waters, likely in 

recognition of the evaporation cycle that spurs the rains. The curling vapor that dispenses the 

 
58 For the timespans thus outlined to apply to the day-names and spacer dots inscribed in each panel, one 

must move through the almanac in multiple rounds, as per the common operation for compressed tables in 

the Borgia Group (see section ii.iii.).  
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rain sprouts from the divine person of the water deity, much like the maize-stalk sprouts from 

the sacred entities at its base. 

The graphics in Fejérváry-Mayer 33-34a seem to isolate important phases of crop 

cultivation in relation to environmental factors. Those matters are explained in graphically 

succinct vignettes that convey information through a multi-modal communication system that 

freely intertwines pictorial representation, glyphic writing and ideographic signs.  Postclassic 

scribes composed these elements according to spatial and visual grammars that capitalize on the 

semiotic possibilities afforded both by their distinctions and their overlap.  

Thus, the graphic of the blue necklace can signify crops and maize cobs as the wealth 

of the rain gods, providing a shorthand visual honorific that specifies the precious nourishing 

plants on which humans depend. But it can also mark particular horticultural stages, as its 

context-specific use in Fejérváry-Mayer 33-34a suggests. Similarly, a front-facing figure can 

depict a person while also marking the beginning and/or end of a cycle, as when Mayahuel 

assumes the birthing position on the last page of the almanac from Laud 9-16. Her posture is at 

once a chronological marker, a divine icon and an indicator of the agaveôs reproductive stage, 

which ends its life. Further research into this system is needed to clarify and better understand 

these functions in Late Postclassic graphical materials, particularly when they point to the 

ecological world beyond the page.  

The next chapter examines how tlacuilos applied their graphical arts to record the 

natural history of Postclassic Mexico, and how they may have instrumentalized those records in 

sacred almanacs. In turn, it will also examine how data about the environment and ecological 

research helps to better understand and appreciate the scribal and calendrical works drafted by 

Mesoamericaôs ancient Indigenous scribes.  
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iv. ENCOUNTERS WITH THE SACRED LANDSCAPE  

iv-i.  Indigenous Environmental Archives  

Mesoamerican records that address ecological, astronomical, and medical concerns were 

archived in various media. As noted in the previous chapters, these media include sculpture, 

architecture, painted manuscripts such as the teoamoxtli in the Borgia Group, and early colonial 

documents whether graphical, written, or hybrid. Some of these written and hybrid documents 

shed light on the ways such concerns were understood and archived by Late Postclassic 

communities.  

An entry in the Anales de Cuauhtitlan, for example, reports that during the year 7-

Reed/1499, on the day 4-Ocelotl/Jaguar, a series of four tremors beset the Basin of Mexico. 

These occurred around the time that Tenochtitlanôs newly inaugurated Acuecuexatl canal 

overflowed its banks and flooded parts of the city (Bierhorst 1992: 119). It cannot be 

ascertained for certain if the quakes and the flood were related, but Tenochtitlanôs rulers were 

warned by their vassals against the canal project, which diverted waters from a spring that they 

claimed was in an unpredictable and volatile state (Duran 1994: 362-363).59 In any case, the 

proximity of these events to each other seems to have impressed the original source cited in the 

Anales, so much so that its Native author recorded both the tremors and the flood together.    

A written entry on folio 49v of the 16th century Codex Telleriano-Remensis cites a 

catastrophic volcanic event in August of 1552, when ñ...so much water flowed from these 

volcanoes of New Spain that many areas were flooded and people drowned, especially in Villa 

Rica [Veracruz] and the port of San Juan de Ulua, for water covered the island to a height of 

five furlongs.ò (Keber 1995: 277).  Although the account of the eruption was written Spanish, 

 
59  Duran described the episode in detail in The History of the Indies of New Spain; although he, and 

presumably his Native source, did not mention tremors. 
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the authors of the Codex Telleriano-Remensis describe other natural disasters and astronomical 

events through a combination of Indigenous graphics and alphabetic writing.60  The codex 

archives Mexicoôs environmental history during the late Postclassic and early colonial periods 

and demonstrates how these were represented in the tlacuilolli  mode of graphic 

communication.  

Telleriano-Remensis records twelve earthquakes from 1460 through 1542, which 

average to one significant seismic event occurring approximately every seven years, over a 

span of eighty-two years (Suárez and García-Acosta, 2021: 3860-3862). The earthquakes are 

signified by the central Mexican glyph for olin, ñMovementò or ñEarthquake,ò which is also the 

seventeenth day-sign in the tonalpohualli. In this context, the olin sign is usually placed on or 

within a brown horizontal rectangle that represents the ground, often described as an earth-

band or earth-glyph. The earth-band contextualizes the olin sign as a geologic marker 

representing seismic events, rather than a calendrical day-sign (Suárez and García-Acosta 2021: 

3858).61   

The graphic for the earthquake in figure 4-1a is connected by a black line to a 

cartouche, whose blue frame encloses a red field, wherein a blue year-sign is inscribed to name 

the calendric tonalpohualli sign for that year, or xihuitl (see also figure 4-1c). Blue cartouches 

 
60 Codex Telleriano-Remensis was drafted with Native graphics on European paper, annotated and 

supplemented with Spanish, Italian and Latin glosses penned by several different hands (Keber 1995). The 

manuscript was prepared by Indigenous scribes who were skilled painters fluent in their traditional tlacuilo 

craft. But they were also in the throes of colonial transculturation and under the supervision of colonial 

missionaries who annotated the manuscript - factors which inflect the way Native religion and history are 

presented in the codex (Rabasa 2014). Although the annotations help non-Natives understand the 

manuscriptôs graphical narratives, they suffer from a tendency to graft European, Christian and Biblical 

meanings onto indigenous figures. For example, alphabetic annotations incorrectly connect the figures in 

some of the trecena tables with characters from the Bible (Oudijk 2020: 341-342, 350-353, 357-358) 

 
61 This application of the olin glyph highlights the importance of context in interpreting a given sign, as 

noted in section iii-v. Context determines whether olin indicates a day-sign or a tremor.   
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and blue objects are often used to designate an individual solar year in Aztec style iconography. 

In these cases, the blue color serves a glyphic function, since the Nahuatl word for year is also 

homophone for turquoise: xihuitl.62  Notable events are recorded for a specific year by 

abbreviating them into graphical signs, glyphs and illustrations that are connect by a fine black 

line to the year-sign cartouche. 

 

 4-1a      4-1b               

Figure 4-1a. Detail from folio 38r from Codex Telleriano-Remensis, citing a strong earthquake in 1480, 

or 1-Tecpatl/Flint in the Aztec calendar. The earthquake is represented by the olin sign, which is also the 

icon for the day-sign by the same name. Image credit: FAMSI. 

Figure 4-1b. Detail from left side of folio 42r of  Codex Telleriano-Remensis, describing a series of 

events for the year 2-Acatl/Reed, or 1507, including earthquakes and an eclipse. Image source: FAMSI.  

 

 
62 This graphical identification of the color blue with ñyearò is so complete that in some codices a year or a 

sequence of years is represented by simple blue circles. A year may also be signified by a drawing of a 

turquoise mosaic ornament. Both blue circles and turquoise mosaic disks are used in combination on Codex 

Mendoza 71r to communicate the age of an elderly man depicted on the page (Payne and Closs 1986: 230-

235). Turquoise mosaic squares are used as year-signs in the 16th century Codex Tepetlaoztoc, an 

Indigenous document with Spanish annotations drafted in the town of the same name. 
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The excerpt from Codex Telleriano-Remensis folio 42r, which pertains to the year 2-

Acatl/Reed, or 1507, connects this period with a series of tragic events (figure 4-1b).63 An 

earthquake is depicted beneath the glyph for the town of Tecuhtepec, which is drafted as a 

mountain with the head of a king, seen on the right side of the page (Keber 1995: 229).  An 

eclipse is depicted above the townôs glyph, rendered as a jeweled sun disk with a wedge cut 

from its lower half, which is a standard graphic expression for eclipses used throughout the 

codex. The compound graphics at the bottom of the excerpt describe the deaths of 2,000 

Mexica warriors who drowned in the Tozac River64 while en route to a southbound military 

campaign.65 (Keber 1995: 229-230). Although it is not explicitly stated in the alphabetic 

annotation, this large loss of life described in the scene suggests that a flood or landslide must 

have occurred, perhaps related to the seismic activity documented on the right side of the 

excerpt.   

Other natural disasters are cited on Folio 32v of Telleriano-Remensis, which records 

two devastating weather anomalies in the years 1447 and 1454 (figure 4-1c). The left side of 

the page depicts the destruction wrought by an extremely rare and catastrophic snowstorm that 

hit central Mexico in the year 7-Acatl/Reed, 1447ce. The graphics that describes this unforeseen 

crisis include a variation of the tlacuilolli  rain-glyph composed of two concentric circles capped 

by a vertical blue stripe, and a mass of dots signifying heavy snow or hail. Moribund figures 

 
63 The year-sign cartouche is at the top of this graphic composition. It has been edited out of the excerpt to 

provide a larger view of the events described beneath it.  

 
64 The Tozac River is identified by the glyph of the yellow bird and the feathers in the water (Keber 1995: 

230) 

 
65 The Spanish annotation states that the number of dead soldiers was 1,800, but as Keber notes, this 

miscalculates the figure stated by the indigenous graphics, which is 2,000, as rendered by the four black 

tufts on the right of the scene (Keber 1995: 230)  
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tumble over the temple at the center of the scene,  emphasizing the stormôs devastating impact 

on people, plants and animals alike. The blue and white banner next to the temple likely 

specifies the annual veintena of Panquetzaliztli, which would indicate that this anomalous event 

occurred in December (Keber 1995: 216-217; Suárez and García-Acosta 2021: 3858; Therrell 

et al., 2004: 1264, figure 1). Keber notes that the ailing, upturned figures caught in the mass of 

snow and rain ñliterally represent an inversion of the natural order, when people died as a result 

of natureôs failure to function in a predictable way.ò (Keber 1995: 217).  

 

 

Figure 4-1c. Folio 32v from the Codex Telleriano-Remensis. The left side describes the severe frosts that 

assailed Mexico in 1447 ce.  The right side depicts the catastrophic drought of 1454, in the year ce-

tochtlin, or 1-Rabbit.  Image source: FAMSI.  

 

Similarly, the right side of the page describes the terrible drought and consequent 

famine that beset Mexico in the year 1-Tochtlin/Rabbit, 1454 ce. (Keber 1995: 216-217; 

Therrell et al., 2004:1267-1268). The droughtôs devastating impact is expressed by the expiring 
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figures scattered within russet scrolls of dust and dryness. This same famine was archived in 

other early colonial sources. Codex Chimalpopoca states that the catastrophe continued for 

three years (Therrell et al. 2004: 1267).  

Years named 1-Tochtli/Rabbit reoccur every 52 years in the Indigenous calendar. It is 

thus notable that the Telleriano-Remensis 41v records another long and excessive famine which 

took place approximately 52 years after 1454, in 1505-1506 (figure 5-2d). These are the years 

13-Calli/House and 1-Tochtli/Rabbit in the Aztec calendar (Keber 1995: 227; Therrell et al. 

2004: 1268-1269). 52 years later, famine is again recorded for 1558, another 1-Tochtli-Rabbit 

year. The alphabetic entry describes severe frosts and deprivation (Keber 1995: 239). The 

writer states, ñIn this year one rabbit [I Rabbit], if one looks carefully at this count, it will 

always be seen that in this year [Rabbit] there was famine and death. . . . And thus they 

consider this year as a great omen, for it always falls on one rabbit.ò (quoted in Therrell et al. 

2004: 1269).  

This statement accords with other early colonial records which explain that the people 

of ancient Mexico shared a concern that years falling on 1-Tochtli/Rabbit only promised 

ecological disaster at each of its 52-year reoccurrences. Book 7 of The Florentine Codex states 

that the Indigenous people feared 1-Tochtli/Rabbit years precisely because the year-sign bode 

terrible droughts and famine (Sahagún et al. 2012 Book 7: 23-24). Native contributors to the 

Florentine Codex explain that, when 1-Rabbit years were due, communities implemented 

thorough precautions and austerity measures to prepare for the looming scarcity that 

characterized this year: 

 

And [even] when [the year] One Rabbit had not yet set in, first provision 

was made; our food was hidden away, stored, saved up, and placed in bins. 

Nothing was thrown away; all then was saved - wild seeds not commonly 
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eaten; musty maize; corn silk; corn tassels; pulp scraped from maguey 

tappings; tuna cactus flowers; cooked maguey leaves; heated maguey sap.  

Everything was taken into account: [with] amaranth, even weeds were 

threshed; [as for] the beans, likewise were stored and put away, unripened 

ones and the dried, withered ends of the green beans, and when they had 

used all, they satisfied and quickened themselves [with] birdseed, bitter 

amaranth or bright red amaranth, and yacacolli maize.   

- Sahagún et al. (2012 Book 7: 23-24) 

 

This passage indicates that, although they feared 1-Rabbit years, the ancient Mexicans 

readied themselves to face it.   

Climate data seems to support the Postclassic association of 1-Rabbit years reoccurring 

with periods of extensive drought. Research by geographer Matthew Therell and his colleagues 

(2004) investigates ancient Mexican weather patterns based on dendrochronology. 

Dendrochronology involves examining the concentric rings in the cross section of a tree trunk 

to build a chronological profile for environmental conditions in a particular region over a long 

term. Chris Woolley and Susan Milbrath briefly summarize how this method accesses data 

about ancient droughts: 

 

During times of drought, trees cannot grow at their normal rate, and thus 

the rings [in a cross section of tree trunk] will not be spaced as far apart as 

during optimal growing conditions. When tree-ring data are cross-

referenced with other information, it yields a tremendous potential for 

pinpointing droughts to their specific years. Since the number of rings a 

tree has will tell you how old the tree is, all one needs to do is count out 
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the rings and measure the anomalous years (with very low growth rates), 

to determine the time and severity of a given drought, cross-referencing 

the rings with well established sequences of overlapping records of tree 

ring growth. 

- Woolley and Milbrath (2011: 41) 

 

Therrell et al. examined tree-ring data in Douglas firs from two sites in Mexico: 

Cuauhtemoc la Fragua in Puebla (whose rings covered the span from 1474 to 2001 ce), and 

Cerro Barajas in Durango (whose rings covered a span from 1376-1473) (Therrell et al. 2004: 

1266).66 They compared this data with years in the Gregorian calendar that correspond with the 

thirteen droughts recorded for 1-Rabbit years in 16th century Indigenous sources. They found 

that the average tree-ring growth during these thirteen drought years was significantly below 

average compared to the rest of the sample (Therrell et al. 2004: 1265-1266, 1269). The data 

also revealed that drought years were preceded by significant tree growth four years 

beforehand, which suggests heavy downpours. They note that this pattern accords with the 

periodicity of an El Niño Southern Oscillation (Therrell et al. 2004: 1266, figure 3). They 

concluded that ñthe available tree-ring data from Mexico validate the occurrence and timing of 

drought years described in the Aztec codices, and for the first time reveal a possible climatic 

explanation for the Aztec fear of the year One Rabbit.ò (Therrell et al, 2004: 1270).  

The droughts and famines described for 1-Rabbit years in Teriano-Remensis seem to 

reflect a broader pattern in the Postclassic period, and Therrel argues that Aztec apprehensions 

about that specific year were likely based on long experience. However, he also notes that the 

 
66 Therrell et al. state in the same article that they also sampled tree-rings from Las Casa Grandes, 

Chihuahua which covered a span from 850 to 1336 ce. However, Woolley and Milbrath (2011: 41-42, 43)  

note that the authors later found it to be inaccurate. 
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correlation of famines with 1-tochtli-rabbit seems to break after the drought of 1558 (Therrell 

et al. 2004: 1269-1270). Perhaps the pattern was particular to a bounded timeline and reflected 

larger hemispheric factors. Yet the impact that the droughts had on human lives, and the vital 

need for Postclassic societies to prepare for these events, was so crucial that one would expect 

to find references to them in the pre-Cortesian materials. Indeed, the issue appears in 

agricultural almanacs found in the Codex Borgia and the Codex Vaticanus B.  

 

iv-ii. Climate Records in the Teoamoxtli 

Indigenous archives from the 16th century include Mesoamerican natural history, as 

demonstrated by the accounts in the codices Telleriano-Remensis and Chimalpopoca. The 

alphabetic annotations in the former provide a bridge by which non-Indigenous students can 

access the graphical narratives painted in the manuscript. They also provide a bridge for 

understanding representations of weather and ecology in codices of the Borgia Group and other 

Late Postclassic documents.  

The intersection of Mexicoôs natural history with sacred timekeeping, as charted in 

Borgia Group almanacs, has been identified and explored in pioneering studies by Susan 

Milbrath, Chris Wooley, Christine Hernández, and Victoria Bricker. Their research approaches 

the Groupôs almanacs through multi-modal inquiries that emphasize regional ecology (Bricker 

and Milbrath 2011; Hernández, 2006; Hernández and Bricker, 2004; Woolley & Milbrath 

2011). These authors synthesize ecological, astronomical, and archeological data to connect the 

images and timetables from the Group with specific seasonal phenomena, anchoring the sacred 

almanacs in the environmental history of the Central Mexican landscape. Additionally, their 

research finds compelling correspondences and similarities between Borgia Group almanacs 

and those found in Mayan hieroglyphic codices (Vail and Aveni 2004; Vail and Hernández 
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2010, 2013). These findings indicate that knowledge, ideas, and observations about the 

environment were being shared by different communities thousands of miles apart.   

Connections between the imagery in the codices with available ecological data from 

central Mexico recall an observation that Motolinía penned in his 16th century memoires.  In 

describing Native graphical documents, the friar wrote: 

 

They [Mexicoôs Indigenous people] wrote down and painted the notable 

things that happened or were seen in the sky or on the land, such as an 

eclipse of the sun or the moon, as well as comets or any other new sign; 

then when they began a new fifty-two year cycle, they put down the house 

of the year, and the masters of counting began to record all of the things 

worth remembering, wars, the deaths of eminent persons, earthquakes, 

famines, numerous deaths, and the like.  

- Motolinía (quoted in Aveni and Calnek 1999: 87).  

 

16th century manuscripts like Telleriano-Remensis confirm Motolin²aôs statement, as 

do Late Postclassic calendrical manuscripts. Notable examples are the almanacs related to rain 

and agriculture painted on Codex Borgia 27-28 and Codex Vaticanus B. Recent research into 

these almanacs strongly suggest that they record important agricultural events marked at 13-

year intervals within the 52-year xiuhmolpilli cycle.  

Pages 27 and 28 of Codex Borgia each contain a five-part calendrical chart dedicated to 

Tlaloc, the rain and storm divinity who is also the lord of thriving botanical growth. Each of the 

two charts display five large rectangular cells arranged in a quatrefoil pattern: one in each of the 

four corners of the page and a fifth in the center (figures 4-2a,b). Scenes painted in the cells 

depict Tlaloc dispensing rains while hovering over maize fields and generating the conditions 
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for either growth or blight.  Owing to their explicit presentation of cultivated crops and pluvial 

deities, these two charts have been interpreted by contemporary researchers as almanacs or 

tables dedicated to the topics of planting and precipitation (see Boone 2007: 145-150; 

Hernandez 2006; Hernández and Vail 2004; Wooley and Milbrath 2011).  

Nine of the cells on Borgia 27-28 feature smaller sub-cells beneath that display 

calendrical dates from the tonalpohualli, expressed by the combination of dots and glyphs 

standard in Mesoamerican calendars.67  These dates include a year-bearer sign (designated by 

filigree added to represent the A-O sign or Year Sign 68) and a day-sign marking a specific date 

within that year. The reading order for each page, as designated by their calendrical dates, is 

counterclockwise from the lower right corner. 

Each of the four paired calendar signs on Borgia 27  have the coefficient 1. These day-

signs divide the 260-day calendar into four equal parts of 65 days, while the year-bearer signs 

divide the 52-year xiuhmolpilli cycle into four equal sections of 13 years each (see section 2-4). 

As per the structure of the Indigenous calendar cycles, the dates in the sub-cells from Borgia 27 

mark the same approximate annual date occurring every 13 years in a 52-year cycle (Hernández 

2006: 5) (see table 5, below).  Page 28, however, includes three sub-cells beneath each of its 

five cells. One sub-cell depicts a year-bearer sign, and the other two show day-signs that 

bracket a span that may range from 18 to 30 days within that year (Hernández 2004: 332-337). 

The year-bearer pattern shown on this page indicates that the five cells represent the same 

approximate time of the year over a sequence of five consecutive years (which I will discuss 

further on in this section).  

 
67 The lone cell without a sub-cell is at the center of Borgia 27, where the Tlaloc  stands above twin 

goddesses who are flanked by glyphs. 

 
68 The A-O sign a standard year-marker in the Mixteca-Puebla iconography. It is drawn around the day-sign 

naming a given year.  
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The ten cells on Borgia 27-28 each feature the same overall composition, as well as a 

nearly exact replication of Tlalocôs figural contours, posture and placement in the cell. This 

might indicate that the tlacuilo who drafted these pages used stencils, templates and/or rulers to 

trace parts of the deityôs image and align his multiple iterations with one another.  

 

 

Figure 4-2a. Reconstructed facsimile of Codex Borgia page 27. Facsimile published by Dover Press, 

1993. Image source: Díaz, Rodgers and Byland (1993).  
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Figure 4-2b. Reconstructed facsimile of Codex Borgia page 28. Facsimile published by Dover Press, 

1993. Díaz et al, who painstakingly reconstructed the codex, did not include some of the dates in the 

bottom two sets of sub-cells, since they were too damaged in the original. Image source: Díaz, Rodgers 

and Byland (1993).  

 

Tlaloc appears in each cell with his head thrown back and his arms flexed upwards at 

either side. At his rear he holds a lightning-serpent, and an instrument bound with a ribbon, 

while at his front he lifts a ceremonial effigy-mask by its handle face-up to the sky. These  

effigy-masks strongly resemble a genre of ritual figurine retrieved exclusively from excavations 
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around the site of Cholula in the Puebla-Tlaxcala Valley (Uruñuela et al. 1997). The similarity 

between these site-specific figures and the masks depicted on Borgia 27-28 suggest that they 

were produced and used by communities in the same highland area (Uruñuela et al. 1997: 69).   

Despite the deityôs uniform presentation across Borgia 27-28, each cell shows Tlaloc 

adorned with different insignia and painted with different colors. He also presides over different 

weather and growing conditions that either nurture or assail the crops on the ground below him 

(Boone 2007: 145). These varying weather conditions are further clarified by the sky-bands that 

line the top of the cells on page 27.  

The yellow sky bands in the lower-left and upper-right cells are marked with red points 

that signify the hot rays of the sun; while bands of dark clouds heavy with precipitation appear 

in the lower-right and upper-left cells, as seen in figure 4-2a, (Wooley and Milbrath, 2011; 

Hernandez, 2006). The latter include scrolling features that trail beneath their undersides, which 

could represent shelf-clouds that signal the onset of a squall, or low-hanging pannus SCUD 

clouds (Stratocumulus Under Downdraft), that droop like tendrils from a larger cumulonimbus 

or thunderstorm system. Similarly, the bulging contours lining the lower edges of the bands 

resemble mammatus clouds that form beneath rain clouds and storms.   

The scenes at the bottom of the cells depict cornfields, represented by corn cobs 

personified with facial features and capped with tufts of corn silk (figure 4-2c). Each cob is 

paired with a botanical scroll and tucked into a pair of leaves: likely a visual shorthand that 

signifies a mature maize plant through abbreviated. The corn plant is synopsized through pars 

pro toto, or ñpart for the wholeò representation, whereby a portion of an object or concept 

serves as a sign for the whole entity. In this case, the plump maize cob with its scroll and 

foliage tall form a sign that visually condenses and stands for the slender maize stalk, or 

perhaps even a field of maize stalks. 
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Figure 4-2c. Detail from the upper left cell on Codex Borgia 27, showing corn cobs personified with 

facial features that might ñwriteò the word cintlah, ñcornfieldò. Image source: FAMSI. 

 

  

Figure 4-2d. Place glyph for the town of Tzapotitlan, ñAmong the Sapote Trees,ò from Codex Mendoza 

20v. Image source: Wood 2020- present. 

 

The eyes and teeth on the maize indicate that the corn plants are living beings, similar 

in concept to the human personification of maize in Codex Fejérváry-Mayer 33-34a. But the 

teeth may also serve glottographic functions. A set of teeth is used as a standard glyph in the 

Aztec manuscripts to communicate the Nahuatl locative term -tlan, ñby; among,ò which is often 

applied as a post positional suffix on Nahuatl place names (Whittaker 2022: 101-103; Wood 
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2000- present). In this capacity, a tooth or set of teeth are often drawn onto an object or figure 

as a mouth, sometimes in creative and playful ways, to compose a glyph for a specific place. 

For example, the glyph for the town of Tzapotitlan, ñAmong the Sapote Trees,ò  recorded on 

Codex Mendoza 20v depicts a sapote tree with an open mouth displaying teeth, which 

glyphically writes the townôs name (figure 4-2d).  

In a similar fashion, the authors of Borgia 27-28 may have paired the sign of the teeth, 

or -tlan, with the corn cobs, or cintli in Nahuatl, in order to write the word cintlah, a Nahuatl 

word for ñcornfieldò or ñmilpaò (Karttunen 1992: 35; Wood 2000-present).69 While the facial 

features inscribed on the corn cobs personify the plantôs animacy as a sacred living being, these 

same features simultaneously serve as glyphs that write the word cintlah, ñcorn fieldò into the 

scene. Illustration and text become the same thing through a creative combination of 

representational and sign-based expressions. This recalls the multimodal, multifunctional 

qualities of Mexican graphic communication cited previously by Gordon Whittaker (2021: 8) 

(see section iii -iv).  

The condition of these cornfields, thus rendered and written on Borgia 27, vary from 

scene to scene. The field in the lower left cell is under a cloudy, rainy sky, and the imagery 

suggests that the fields are in a relatively healthy state in the year 1-Reed. Figures of corn cobs 

are inscribed on the rains which Tlaloc dispenses from his hands, while maize grows on the 

back of the crocodile personifying the earth, itself construed as an enormous saurian entity 

known as Tlaltecuhtli, ñSovereign Earthò in Nahuatl.70   

 
69 As a locative suffix, -tlah, indicates not simply a place, but more precisely ña place with an abundance of 

a certain animal of thing.ò (Wood 2000-present). Thus, the term cintlah could be understood more literally 

as ñplace with an abundance of corn,ò i.e., ñcorn fieldò 

 
70 It is possible that the placement of the figure of the crocodile (a water dweller) in an agricultural context 

with crops growing in its back, may suggest a chinampa island. See Appendix.  
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The scene at the upper right shows a hot, dry sky with water pooling into a bounded 

oval on the ground in the year 1-Flint. Four locusts attack the corn cobs, their damaging impact 

punctuated by the two hatchets which fall with the rains from Tlalocôs hands, thus indicating 

pestilence and the loss of crops. The scene at the upper left, assigned to the year 1-House, 

shows a cloudy sky over flooded fields, suggesting a period of heavy precipitation. The maize 

plants appear healthy, and one the streams of rain dispensed by the deity is marked with a 

whole corn cob.  

The scene at the lower left shows another hot sky while rodents devour the maize on 

the dry, parched ground. Severe heat and damage to crops are also signified by the downward-

pointing hatchet falling in front of Tlaloc, which is tipped with a flaring glyph that indicates 

fire. The year-bearer date assigned to this cell is 1-Rabbit, the date for drought and famine years 

recorded in codices Florentine, Chimalpopoca, and Telleriano-Remensis, and confirmed in the 

research by Therrell et al. (2004).  

 

 4-2e     4-2f 

Figure 4-2e. Graphics from Telleriano-Remensis 41v describing a rodent infestation and related famine 

that beset the Basin of Mexico in the year 1-Rabbit/1506. A farmer with a torch watches ovr the field. 

Image credit: FAMSI. 

Figure 4-2f. Graphical detail from the lower left panel of Codex Borgia 27, depicting voracious rodents 

devouring crops in a field, for the year 1-Rabbit and the day 1-Vulture.  Image source: Díaz, Rodgers and 

Byland (1993). 
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Like the lower left cell of Borgia 27, page 41v of the  Telleriano-Remensis cites a 

devastating plague of rodents in the year 1-Rabbit/1506. The correspondence between the crises 

described for 1-Rabbit years in the 16th century archives, and the famine and pestilence 

depicted for the same year-bearer on Borgia 27 is remarkable (figures 4-2e, f).  

As stated above, the Native dates and year-bearers painted on Borgia 27 divide the 52-

year xiuhmolpilli into four equal 13-year divisions (see section ii-iv) and name the first day-

signs of those divisions. Table 5 lists two sets of Gregorian dates which researchers have 

proposed for these tonalpohualli and year-bearer dates. 

 

 

Sub-cell 

from 

Borgia 27 

Tonalpohuali Date from 

Borgia 27 (year-bearer 

and day sign) 

Gregorian 

Dates proposed 

by C. 

Hernández 

(2004) 

Gregorian Dates 

proposed by 

Wooley and 

Milbrath (2011) 

Lower 

Right 

Year-bearer 1 Reed ï  

Day 1 Crocodile 

April 4, 1467 December 20 1467 

Upper Right Year-bearer 1 Flint ï  

Day 1 Death 

March 31, 1480 December 16, 

1480 

Upper Left Year-bearer 1 House ï  

Day 1 Monkey 

March 28, 1493 December 13, 

1493 

Lower Left Year-bearer 1 Rabbit ï  

Day 1 Vulture  

March 26, 1506 December 11, 

1506 

 

 

Table 5. The correlations between the dates of the sub-cells on Borgia 27 with the Gregorian calendar. 

Dates proposed by Woolley and Milbrath (2011: 39) are in the column at the right; dates proposed by 

Hernandez (2006: 9) are in the second column from the right. The latter dates coincide with the onset of 

the planting season, the former coincides with its close. Both dates have the same tonalpohualli signs and 

bracket a span of 260 days.  
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The set of dates in the right column of Table 5 are the Gregorian dates proposed by 

Susan Milbrath and Chris Woolley for Borgia 27 (2011:39). The dates in the column second-

from-right are those proposed by Christina Hernández (Hernández and Bricker 2004: 279-284; 

Hernández 2006: 9). Both proposed sets of dates share the same set of Gregorian years, as they 

are calculated by the correlation system established by Alfonso Caso, widely used to assess the 

correspondence between Gregorian and tonalpohualli dates.71   

While both sets of dates share the same Gregorian years, those proposed by Hernández 

fall 260 days earlier from those proposed by Woolley and Milbrath. As discussed in section 3-

4, the first 105 tonalpohualli day-signs in a given solar year will repeat on the last 105 days of 

that year, because of the way that the 260-day calendar (tonalpohualli) intersects with the 365-

day year (xihuitl). Thus, either set of dates can apply to those on Borgia 27. However, when 

both are seen together, they bracket the beginning and end of the annual 260-day wet-season 

growing cycle observed in high altitude areas in Mexico (Woolley and Milbrath 2011: 40). 

Hernández argues that the dates relate to the commencement of the planting season, 

and that their associated  scenes are mantic prognostications that recommend preparations for 

the upcoming cycle. Woolley and Milbrath, on the other hand, argue that the dates coincide 

with the end of the planting cycle, and their associated scenes summarize the events of the 

previous growing season. I will discuss the dates proposed by Woolley and Milbrath, which 

they compare with regional climate records, and later return to Hern§ndezôs proposed dates. 

According to Woolley and Milbrath, the four dates in Borgia 27ôs sub-cells all cluster 

in mid-December, a period following the harvest in high altitude fields. The images of the full 

maize cobs rendered in the almanac may this refer to the completion of a growing season and 

 
71 As previously noted, Casoôs correlation does not associate leap years or any other intercalary correction 

with the Aztec calendar (see section ii -iv). This is why the Gregorian dates in both columns on Table 5 are 

spaced three days apart from one another. 
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the harvest (Woolley and  Milbrath 2011: 39-40). Woolley and Milbrath argue that the 

depictions of Tlaloc among the fields visually record the actual weather conditions for the 

growing season in the Tlaxcala-Puebla highlands during the years stated in the sub-cells, as 

archived by the tlacuilos who drafted the Borgia:  

 

We hypothesize that given the representation of mature maize and rainfall 

patterns, the imagery on Borgia 27 refers to records of observations about 

the completed agricultural season, and the imagery in the four scenes 

refers to the conditions of the planting season that had just come to a close.  

- Woolley and  Milbrath (2011: 39) 

 

Woolley and Milbrath support this deduction by comparing the imagery in the cells of 

the almanac with available tree-ring data, citing the dendrochronological research conducted by 

Matthew Therrell et al. (2004).  They also cite the latterôs subsequent research that investigates 

how, over a 22-year period, modern tree-ring records relate to known maize yields, from which 

they established a statistical pattern for estimating crop yields in highland Mexico. This 

research ñstrongly suggests a positive relationship between tree-ring data, maize harvest, and 

social crisis.ò (Wooley and Milbrath 2011: 42). Comparing the imagery in Borgia 27-28 with 

these findings, they argue that the environmental conditions depicted in the almanacs agree 

with climate records and estimated crop yields for the years specified in their sub-cells.  

For example, the upper left cell of Borgia 27, which names the year 1-House/ 1493, 

portrays an inundation of water and a healthy maize crop. The climate data compiled for this 



 

143 

year indicates that 1493 was a remarkably wet year, but the region likely enjoyed high maize 

yields (Milbrath and Bricker 2011: 501; Woolley and Milbrath 2011: 48).72  

The upper right cell in the almanac, captioned by the year 1-Flint/1480, describes an 

infestation of locusts plaguing the fields. This presents a more complex ecological profile, one 

that includes the factors that trigger a locust outbreak to swarm across the landscape 

rapaciously devouring crops.  

Solitary locusts are camouflaged nymphs that tend to avoid each other. They are 

brought into closer contact when their numbers increase and vegetative cover is low 

(Hernández-zul et al,, 2013: 1275). The consequent crowding triggers physiological changes in 

their bodies, such as in their color, that coincide with gregarious behavior and the propensity to 

swarm. (Barrientos-Lozano et al., 2021; Katel et al. 2021: 63; Poot-Pech 2023: 33-34). Young 

locust nymphs are green or tan in their solitary state, but blacken in crowded conditions, when 

the bodies of gregarious nymphs develop heavy black patterning on a red, orange or pink 

ground. The bodies of sexually mature gregarious adults, who pose the greatest danger to 

agriculture, turn a mottled bright yellow (Barrientos-Lozano et al., 2021: figures 2, 5; Harvey 

1983: 172-173). The varying colors of the locusts painted on Borgia 27 (i.e., the dark-colored 

locust in front of Tlaloc and the red and yellow locusts beneath him) might reference these 

different physiological stages.  

Wooley and Milbrath (2011: 44-45) propose that the iconography associated with 1-

Flint/1480 in Borgia 27, and the data for that yearôs weather patterns, indicate environmental 

conditions that could trigger a locust outbreak and induce swarming. The sky in this scene is 

represented as hot and sunny, yet Tlaloc is seen dispensing columns of rain from his person, 

 
72 The authors note that, unfortunately, dendrochronological records and maize yield estimates are 

unavailable for the year 1-Crocodile/1467 (Wooley and Milbrath 2011: 46,47).  
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one of which pools on the ground into a wide ellipse, bracketed on either side by ovals of drier 

land. Woolley and Milbrath argue that these graphics may suggest periods of heavy rains 

interspersed with dry spells, a weather pattern that could aggravate the transformation of locusts 

into swarming droves (2011: 44-45). They note that Schistocerca piceifrons, the common 

species of locust found in Mexico, has been documented to proliferate when the onset to the 

rainy season is particularly wet, and form gregarious throngs when drier periods follow 

(Woolley and Milbrath 2011: 44).  

Schistocerca piceifrons, also known as the Central American Locust, produces two 

generations per year (Poot-Pech et al., 2018). Adults from the second generation of the previous 

year, if  they survive the dry season, begin to mate and lay eggs  around April and May, when 

the spring rains arrive and vegetation starts to flourish. After hatching, the first-generation feeds 

on available plants and reaches adulthood around July. They become sexually mature in 

September and lay a second batch of eggs in October. Upon hatching, the second generation 

grows into adulthood around the end of December, during Mexicoôs dry season, yet remain 

reproductively inactive until the return of the spring rains in April and May, when mating 

begins again (Bricker and Milbrath 2011: 505; Harvey 1983: 176-177; Woolley and Milbrath 

2011: 44).  

Locusts thrive in wet periods when their preferred vegetation flourish (Poot-Pech et al. 

2018: 410-411). However, the aridity of a dry period diminishes the availability of host plants 

for a growing population of hungry locusts, which could ñtrigger swarming or gregarious 

behavior that culminates in a long-distance search for suitable vegetation, sometimes extending 

into drought-stricken areas.ò (Bricker and Milbrath 2011: 505). Gregarious swarms that erupt in 

one location can travel in droves over vast distances searching for food, stripping away crops 
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and vegetation in areas far from their origins. The locust scene depicted in Borgia 27 may 

document such a long-distance swarming event.  

The permanent breeding zones in Mexico for Schistocerca piceifrons are in the 

Yucatán Peninsula (see figure 1-1a), which is the origin site for the swarms that beset the rest of 

the region. Swarms from Yucat§n are known to invade Mexicoôs hot coastal regions, where 

they reproduce and spread further on (Harvey 1983: 178, fig. 7). The appearance of a locust 

swarm in a manuscript that was produced in the central Mexican highlands suggests that the 

region experienced a locust plague that swept in from far off Yucatán (Wooley and Milbrath 

2011: 44), or from the intervening coastlines.   

The speed with which these rampaging swarms traverse such wide distances is 

documented by Martha Fewôs research on the periodic locust plagues that assailed Guatemala 

during the 17th and 18th centuries (Few 2013). Few discusses eyewitness reports of these 

events that describe voracious insects flying in hordes so massive and dense they clouded the 

sun, while colliding into and covering anyone in their path (Few 2013: 68). Winged adults 

posed the greatest danger to agricultural fields, yet large numbers of young wingless hoppers 

could still inflict  damage on crops and plants, causing branches and stems to snap under their 

collective weight (Few 2013: 67-68).  

Fewôs research demonstrates that organized efforts to contain and eliminate rampaging 

swarms, as well as manage the famine and health crises they induced, required widespread 

coordination among different communities, as managed by their political and religious leaders 

(Few 2013: 72-84). Few argues that these developments contributed to the centralization of 
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Guatemalaôs colonial government, which anchored its legitimacy, in part, on the administrative 

means to manage ecological crisis.73  

Even as locust swarms cover a large range and require widespread coordination to 

manage, their outbreaks are rooted in the even wider-spanning atmospheric factors, such as the 

heavy moisture that ushers their proliferation. Wooley and Milbrath discuss a possible 

relationship between locust infestations in Mexico and La Niña activity, whose associated 

precipitation has been connected to locust outbreaks in Yucatan: 

 

In these [La Niña] years, surface temperatures in the Pacific Ocean tend to 

be cooler than normal, while the opposite is true for the Atlantic. Warmer 

surface temperatures result in increased tropical moisture for the Yucatan 

and other areas bordering the Atlantic, and this increased rainfall seems to 

correlate with the presence of locusts in the area. In his study of the 

relationship between El Niño and La Niña climate patterns and history, 

Caviedes (2001) notes similar behavioral patterns for African desert 

locusts. Brief periods of heavy rain can profoundly affect the social habits 

and physiological characteristics of these insects, which not only become 

more active during these short rainy spells, but also take advantage of the 

dampness to reproduce.  

- Woolley and Milbrath (2011: 44)  

 

It is possible that the pestilence conveyed in Borgia 27ôs upper right cell is related to 

Southern Oscillation patterns occurring around 1480. Climate data for the period indicates that 

 
73 I will return Fewôs research in section iv-iii below, where I connect it with the ecological imagery in the 

Borgia Groupôs Venus almanacs and their possible functions in Late Postclassic societies. 
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the years preceding 1480 were very dry, followed by a notably wet beginning to the growing 

season in 1480, ñmaking for the precise conditions under which we would expect to find 

locusts.ò (Woolley and  Milbrath 2011: 44-45). Heavy rains likely prompted swelling 

populations of the insect that would have doubled when their second annual generation hatched 

around October. If a drier period followed this reproductive burst, as suggested by the dryness 

depicted with 1-Flint in the almanac, with diminished foliage to provide food and cover for the 

enlarged population, they may become gregarious and swarm across the region.  

The yellow and red locusts at the bottom of the cell may refer to swarms of sexually 

mature adult locusts that flew into central Mexico from Yucatán. Yet the dark locust in front of 

Tlaloc may represent a blackened gregarious nymph (from the second generation) that hatched 

after the invading swarm (i.e., the first generation) laid their eggs upon arrival in the highlands, 

likely around October or November. In this sense, the content painted on Borgia 27 connects 

with the natural history of the wider region, and the weather conditions active around 1-

Flint/1480.  

While the year 1-Flint is associated with swarming locusts, Borgia 27ôs lower left cell 

depicts a plague of rodents devouring crops during an infestation in 1-Rabbit, a year which (as 

previously noted) portended famine and drought. Wooley and Milbrath assign this year to 1506 

in the Gregorian calendar. As previously noted, the imagery in the almanac agrees with the 

description of a rodent infestation in 1506 archived on page 41v of Telleriano-Remensis. The 

graphics in this entry portray a rodent in a cultivated plot (figure 5-2d), with a Spanish caption 

stating that during the yearôs growing season a plague of rodents beset the province of Mexico, 

with pests digging up and devouring planted crops and seeds (Keber 1995: 228-229). 41v also 

shows a human with a torch, who represents the farmers that had to guard their fields overnight 

in their attempts to drive off the marauding pests. Tree ring analysis and estimated maize yields 
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indicate that there was a severe drought in the year 1505 (also cited in Telleriano-Remensis 

41v), which would have left few stores for rodents to raid later in 1506. Woolley and Milbrath 

(2011: 48) assert that a scarcity of reserves from 1505 prompted rodents to plunder the fields in 

1506 and consume its freshly planted seeds.  

Climate data derived from dendrochronology and statistical assessments for maize 

yields seem to support Woolley and Milbrathôs argument: the images in the cells from Borgia 

27 document key events during the planting season for each posted year. These events are 

marked with dates from the end of the seasonôs harvest. This may seem to contradict Christine 

Hern§ndezôs proposal that the calendrical signs in the almanac specify tonalpohualli dates from 

the start of the planting season earlier in the solar year, yet the two conclusions need not 

exclude one another. As previously noted, the set of dates that Woolley and Milbrath propose 

(which are located at the end of the harvest) are 260 days after the dates put forward by 

Hernández (which would occur when preparations for the planting season begin) (Hernández 

and Bricker 2004: 279-284; Hernández 2006: 9).  Woolley and Milbrath (2011: 40) note that 

these two sets of dates bracket the 260 days of the agricultural cycle, spanning from field-

preparation through harvest. This timeframe would begin and end on the same tonalpohualli 

date (i.e., day-sign + coefficient) as it rotated over two different times in the solar year.  

The day-signs on Borgia 27 might thus function in a polychronic manner, as proposed 

by Anthony Aveni for the jadeite squash sculpture discussed in section iii-i, itself a crop 

represented from its fluorescence through its fruiting stages (figure 3-1i). That is, the single 

day-signs paired with year-bearers on Borgia 27 might name the entire 260-day planting and 

growing cycle for their specified year - one that begins and ends with the same tonalpohualli 

sign - rather than just one single day. This is an admittedly speculative supposition, but it would 

accord with the visual abbreviation and concise graphical economy that seems widely 
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represented in the tlacuilolli craft. A skilled tlacuilo or tonalpouhqui would likely be able to 

understand these distinctions within the 52-year context in which they are embedded. The day-

signs on Borgia 27 may thus indicate a full agricultural interval, while their associated scenes 

document the notable occurrences within that interval which, as Woolley and Milbrath argue, 

are supported by climate data.  

Shorter agricultural intervals are charted in the almanac painted on Borgia 28, (figures 

2-2a, 4-2b) which depicts weather and growing conditions for five sequential years from 1467 

through 1471 ce. This almanac frames a subperiod within the 13-year span that started in the 

lower right corner of Borgia 27, with the year date 1-Reed/ 1467. There are three sub-cells for 

each cell in this almanac: one listing the year-bearer, and two bracketing a period of 

approximately 18 to 30 days within that year.  The dates in the sub-cells are badly damaged, but 

Christine Hernández proposes a reconstruction based on the time-pattern evidenced by the more 

readable dates. She correlates these dates with a period after sowing that spans from the end of 

May through the end of June in the Gregorian calendar, when the rains start to peak in the 

central Mexican highlands (Hernández 2004: 332-337; 2006: 20). This is also the time around 

the summer solstice, when the sun would have risen over Tlalocôs shrine at the north side of the 

Templo Mayor, and when the rain deityôs power is most prominent, saturating the landscape.    

Like Borgia 27, the imagery in Borgia 28 specifies ecological conditions for each of its 

inscribed timespans. The cell in the lower left corner of Borgia 28, which names the year year 

4-Rabbit/1470, depicts a field infested with dark worms bursting from the maize cobs in the 

field, and wearing the visage of the wind god. Citing entomologist John Capinera, Wooley and 

Milbrath interpret this animal as the fall armyworm, Spodoptera frugiperda (Lepidoptra: 

Noctuidae), in its caterpillar phase. The figure of the armyworm is lined with eye-like glyphs 

that usually signify stars, which may reference its actual markings, or its migratory adult phase 
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as a nocturnal moth (Woolley and Milbrath 2011: 46).74 During its voracious larval stages, this 

noxious pest consumes maize leaves, burrows into maize cobs and can decimate crops as 

completely as locusts and rodents. Their appearance during May and June suggests that there 

may have been an early outbreak of an infestation in 4-Rabbit/1470 (Bricker and Milbrath 

2011: 508), perhaps related to wider atmospheric dynamics, as discussed for the locust 

infestation on 1-Flint/1480.  

Other weather and growing conditions depicted on Borgia 28 are expressed by signs 

and glyphs rather than illustrations. Of these, only the period in the central cell,  assigned to 5-

Reed/1471, depicts favorable signs, with Tlaloc dispensing flowers over the fields while attired 

as the Xochipilli, the jovial lord of flowers and the sun.  

The signs inscribed in the other cells are more challenging to interpret. For example, 

the cell for the year 3-House/1469, in the upper left corner of the almanac shows Tlaloc 

dispensing rains lined with graphical signs for fiery flares rendered in the Mixteca-Puebla style. 

These have been interpreted by researchers as likely signifying heat and drought (Hernández 

2006: 20). The flares are also attached to the cobs on the ground, as if scorching them, and a 

cob at the right side of the cell is portrayed as if it were split by flames.  

However, rather than signifying a rain deficit, the flaring signs might describe 

something about the rains that fell during the stated period, and their effect on crops. This 

would accord with Indigenous ecologies that recognize different types and qualities of rain. For 

example, the Mayan scholar Santiago Dom²nguez Ak® describes a species of hot ñnight rainsò 

that beset Yucatan during hurricane season, and afflict crops with the salinity they transport 

from the sea:  

 
74 The eyeball with the red eyelid is the standard graphic sign for star throughout central Mexican imagery, 

including both Aztec and Mixteca-Puebla styles. Night skies are often represented by a cluster of such eye-

signs in a dark field.  
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The ñtorrentialò night rains during the months of August and September 

cause the leaves of maize plants to turn red; they ñreddenò them, they make 

their roots wither, they do not produce shoots, because its water is hot, it 

does not come from caves, it comes from the sea, it is salty and hot water. 

- Domínguez Aké (1996; cited in Bricker and 

Milbrath 2011: 518).  

 

It is possible that the hot, fiery rains illustrated for the year 3-House/1469 may describe 

a similarly hot type of rain as that discussed by Domínguez Aké.  Like the locust infestation in 

the upper right cell of Borgia 27, the scene might point to wider environmental factors, such as 

hurricanes or other extreme weather patterns. 1469 may have seen a weather anomaly that 

caused an influx of the detrimentally ñhotò sea-water storms, as described by Domínguez Aké, 

that arrived in the highlands during May and June rather than August and September. However, 

tree-ring data are not currently available for 1467-1471, the years inscribed on Borgia 28, and 

further research is needed to determine if related weather patterns align with the conditions 

depicted in the almanac (Woolley and Milbrath 2011: 48).  

The examples discussed in this section indicate that the almanacs on Codex Borgia 27-

28 document noteworthy environmental events that occurred within specific timeframes. Those 

listed on Borgia 27 mark the days and years that demarcate the four sacred quarters of the 52-

year xiuhmolpilli cycle, each spaced thirteen years apart. They demonstrate Motolin²aôs 

observation cited at the beginning of this section: that the Indigenous ñmasters of countingò 

kept graphical records of significant events recorded in sync with the xiuhmolpilli cycle.75 

 
75 Motolinía states that these records were drafted at the end of a 52-year xiuhmolpilli cycle. Yet the 

contents of Borgia 27 (if it is indeed a record, as argued by the research cited here) suggests that similar 
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Although he was likely referring to historical codices such as the Codex Boturini (see section ii -

ii ), the studies cited above indicate that Postclassic tlacuilos included ñthings worth 

rememberingò ï in this case, natural history ï  in select chapters of their sacred calendrical 

manuscripts. 

 

 

Figure 4-2g. Page 69 from the Codex Vaticanus B. The almanac is a smaller, abbreviated version of the 

almanac from Codex Borgia 27.  Image source: FAMSI. 

 

 
documentation was archived with the closing of shorter sub-cycles: in this case, the four major 13-year 

divisions of the 52-year cycle.  
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They also shared that information across communities, even those located at 

considerable distances from one another. As noted in section iii-iv, the almanac on Borgia 27 

was reproduced in an abbreviated form, in a much smaller size and with a much more gestural 

hand, on page 69 of the Codex Vaticanus B (figure 4-2g).  As previously noted, the origins of 

Codex Borgia has been traced to Puebla-Tlaxcala, while many researchers source Vaticanus B 

the Mixteca areas in Oaxaca (Boone 2007: 228-229).  The reproduction of the same almanac at 

distant sites suggests that its contents carried a significance worth sharing with multiple 

audiences.  

What the table explains to contemporary students is significant as well. Bricker and 

Milbrath argue that Borgia 27 documents a sample of central Mexicoôs long-term climate 

history during the Late Postclassic. This highlights the significance of sacred Mesoamerican 

almanacs for the contemporary study of weather and climate: 

 

Geologists define weather as a daily atmospheric stateðwhether it is 

rainy, windy, hot, or coldðwhereas climate is defined as a 30-year 

average of weather for specific seasons of the year; therefore, it is the 

ñexpected weather.ò The weather patterns mentioned in Aztec pictorial 

annals and historical chronicles span more than 52 years (Boone 2000), 

and in the Codex Borgia we have records of weather patterns over a 52-

year period, so clearly these qualify as climate records. 

- Bricker and Milbrath (2011: 502) 
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iv-iii.  Compendia of Shared Knowledge - The Case of the Venus Almanacs 

It is significant that agricultural and ecological matters are addressed in the Codex Borgia, a 

priestly volume which likely belonged to the library of a large ceremonial center, perhaps even 

the ancient pilgrimage site of Cholula (Frassani 2022: 94-95). This indicates that scribes and 

priests in prominent Classic and Postclassic institutions were actively studying environmental 

phenomena and recording their observations in sacred calendar tables. As the religious 

leadership of the Late Postclassic world, they had a vital interest in collecting and assessing 

data about weather, ecology, and the balance of nurturing and destructive powers in the 

landscape, all regarded as sacred subjects.   

Mesoamericaôs ancient urban societies were critically reliant on successful agriculture 

to sustain their large populations, as well as provision and underwrite elaborate political and 

religious functions held at large regional temples like Cholula. Achieving as high a crop yield 

as possible requires an ongoing awareness of the health of cultivated plants, the variables in the 

environment, and the reliability of seasonal weather patterns. Thus, ecological records, and the 

insights they share about the potential for environmental crises, earned a special place in the 

sacred teoamoxtli almanacs. Bricker and Milbrath discuss how these sacred records were also 

used as predictive instruments:   

 

The importance of maize pests in the rainfall scenes on both Borgia 27 and 

28 is a sure indication that the people of Central Mexico were tracking the 

different kinds of agricultural pests in relation to changes in weather. They 

seem not only to have been documenting actual conditions during a period 

spanning the years from 1467 to 1519, but also perhaps predicting the 

specific weather patterns that would be associated with crop infestations. 

Thus, the almanacs may combine both records of short-term weather and 
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predictions about climate over a longer period of time, because certain 

patterns were expected to recur, such as the droughts of 1 Rabbit years that 

made this an ominous year in terms of future prognostications. 

- Bricker and Milbrath (2011: 508) 

 

As sacred tools that record and forecast weather-related crises, the almanacs may have 

played an important role in the civic administration of Late Postclassic societies. In this 

capacity they may have also supported the consolidation of certain political networks centered 

around large regional temples like Cholula. Managing the widespread impact of plagues and 

other environmental hazards likely required cooperative, and perhaps centralized efforts across 

distant communities. A similar eco-political dynamic is demonstrated in Martha Fewôs 

previously cited research on the catastrophic locust infestations that assailed Guatemala in the 

17th-18th centuries.  

Few states that these outbreaks and upsurges the locust plagues would spread rapidly 

across the region, swiftly decimating large plantations along with household and community 

fields, sparking extensive hunger and driving up food prices. Witnesses to an outbreak in 1706 

noted that, even when dead, the masses of putrid locust bodies generated a miasmic atmosphere 

that coincided with the onset of deadly epidemics (Few 2013: 70-71). Few explains that 17th 

century efforts to fight these widespread infestations began as localized community campaigns 

but developed over time to involve emergency coordination across multiple affected sites.  

Civic and religious leaders responded to outbreaks by organizing their own 

communities, while collaborating with neighboring towns to fight the swarms and share 

information on the best methods to trap, kill, and dispose of the insects (Few 2013: 72-75). 

Religion played a meaningful role in these efforts, as ceremonial appeals to plague-fighting 

saints accompanied and encouraged pest-eradication campaigns on the ground (Few 2013: 72-
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74). Organized crews, primarily Mayan Indians, were forcefully conscripted under the authority 

of Spanish colonial managers into the arduous task of fighting locusts. These urgent efforts 

required taking farmers from their more essential agricultural work to combat the plagues, a 

workforce shift that may have exacerbated food crises.  

Few explains how, over the 17th and 18th centuries, such coordination became 

increasingly centralized in and dominated by Guatemalaôs Spanish colonial government and 

thus contributed to the consolidation of its state-level authority (Few 2013: 77-84). For 

example, Spanish officials drafted Indians to perform regular inspections for signs of emerging 

locusts or post-swarm survivors in their local areas. State administrators in the 18th century 

worked with localized scientists to publish guidebooks to identify and fight locust outbreaks 

among specific crops, such as the indigo that was such a key product in colonial Guatemalaôs 

export economy (Few 2013: 81-82).76   

The connections that Few proposes between crisis management and centralized 

political power may also apply to the role of weather tracking and pest imagery in the sacred 

almanacs in the Borgia Group. The tables suggest that the role of Postclassic religious authority 

was informed, at least in part, on acquired knowledge of the sacred, living environment. That 

information was likely utilized in predicting, preparing for and managing crises such as famines 

or plagues. An analogous scenario would be the extensive measures that communities took to 

prepare for the lean days augured by the onset of 1-Rabbit years, as discussed in section iv-ii .  

The curation of that knowledge by priestly specialists, as evidenced by the weather 

almanacs in the Group, may have helped consolidate and legitimize the authority held by large 

 
76 The infestations may have been aggravated by the cultivation practice of the colonial plantation 

economy, whose mainstays included sugar and indigo for export, as well as staples for the swelling 

populations of early colonial cities (Few 2001: 69). For example, grazing and monocropping create the 

conditions favorable for locust outbreaks.  
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Postclassic temples, just as Few argues for the consolidation of Guatemalaôs colonial authority.  

I would also suggest that the almanacs convey a deeply engaged interest and curiosity about the 

cosmos and its behavior. For example, the pests are catastrophic hazards that are archived for 

practical reasons, but they are also shown emerging from the sacred, pluvial gestures of 

Tlalocôs living skies.  

The intersections between Indigenous science, religion, civic management, and graphic 

communication are beautifully demonstrated by a calendrical genre within the Group designed 

to tabulate the synodic rise of Venus as the Morning Star: the so-called Venus almanacs. This 

type of almanac associates the heliacal ascent of the Morning Star deity, Tlahuizcalpantecuhtli, 

ñLord of the Place of Dawnò (see section iii -iii , figure 3-3h), with different earthly warnings, 

including those related to food cultivation, pests, potable water, and social stability.   

Venus has been revered as a divine cosmic principle by many Indigenous communities 

for generations and appears to have had deep theological meanings that were broadly shared 

across Mesoamerica and (what is now) the American Southwest (Sprajc 1993; Schaafsma et al., 

2011). The planet is the third brightest luminary in the terrestrial sky next to the Sun and the 

Moon, while the path it traces as an inner-orbit planet differs markedly from those of other 

planets. Venus, like Mercury, orbits between the Earth and sun. When seen from Earth it never 

crosses over the sky, but loops above the eastern and western horizons as the Morning and 

Evening Stars.  

From its first heliacal appearance in the predawn sky (referred to as mfirst), Venus 

remains visible as the Morning Star for roughly 263 days, or approximately nine months. After 

its last appearance in the east (mlast), Venus enters superior conjunction, when it is hidden 

from terrestrial view behind the Sun for approximately 50 days. After its first western 

appearance as the Evening Star (efirst), it remains visible for another 263 days before 
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disappearing again (elast) as it enters inferior conjunction, when it transits in front of the Sun. 

This disappearance lasts 8 days, until the planetôs next mfirst event (Aveni 2001: 82, figure 36;  

83-84).  The orbital dynamics that shape Venusôs synodic intervals, as seen from Earth, are 

illustrated in the schematic diagram in figure 4-3a (based on the diagram by P. Dunham).  

Venusôs entire synodic period from mfirst to mfirst is approximately 584 days (or 

exactly 583.92 days). Owing to the dynamics of its orbital trajectory as seen from the Earth, 

Venus must go through five synodic periods of ~584 days each before it reoccupies the same 

general position in the terrestrial sky at the same time of the year. A full rotation of these five 

periods constitutes a full Venus cycle, and one cycle takes eight earth-years to complete: 365 

days x 8 = 584 days x 5 = 2920 days or 8 years. (Aveni 2001: 83-84). 

 

 

Figure 4-3a. Diagram of Venusôs 584-day synodic period with its four durational phases, as seen from 

the Earth. Venusôs orbit is traced by the inner dotted ring, and circles clockwise from mfirst at the lower 

left, after its 8-day inferior conjunction. Image credit: Sreekishen Nair, based on the diagram by P. 

Dunham in Aveni 2001: 82, figure 36.      
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 5-3b    

 5-3c 

Figure 4-3b, c. Venusôs path in the sky, as reconstructed by astronomer-animator Larry Koehn for 2018-

2019 in figure 4-3b, and 2020-2021 in figure 4-3c. The images are screenshots from Koehnôs videos on 

YouTube.  Image source and credit: Larry Koehn (2018, 2020). 

 

Venus traces a different pattern in the sky during each of its five phases as Morning and 

Evening Stars (Vail and Hernández 2013: 270). The five patterns repeat with each 8-year 

Venus cycle, and each is associated with a different seasonal interval (Aveni 2001: 81 figure 

35; Vail and Hernández 2013: 266-274, 268 figure 7.13). Figures 4-3b and c depict two such 

patterns, as excerpted from animated simulations prepared by graphic artist and astronomer 

Larry Koehn. Koehnôs work documents the sequence of Venusôs different synodic paths by 
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recording the planet during its visible periods at the same hour each day. He combines these 

into educational animations that clearly explain the planetôs movements. As demonstrated by 

Koehnôs beautiful and informative reconstructions, the celestial path that Venus traced during 

its Morning Star phase in 2018-2019 (figure 4-3b) differed markedly from the path it later 

followed in the 2020-2021 (figure 4-3c). This variability likely enhanced Venusôs appeal to 

sky-watchers both ancient and contemporary, and contributed to its sacred status among 

cultures across the world and throughout time.  

In central Mexico, Venus, or Tlahuizcalpantecuhtli, was understood to be an energetic 

martial deity who ascended the skies at mfirst in a battle-ready state, even confronting the Sun 

whose dawning he heralds. A Nahua legend about the first dawn, recorded in the Leyenda de 

Los Soles, found in Codex Chimalpopoca, states that Tlahuizcalpanteuctli hurled darts at 

Tonatiuh, the deity of the Sun, to drive him to move across the sky when the latter refused to do 

so (Lopez 2016: 143-145). Offended, Tonatiuh responded in turn with a flaming arrow that 

struck the Venus deity in the head, causing him to tumble from the skies and into conjunction.  

Three of the Venus almanacs identified in the Borgia Group each portray 

Tlahuizcalpantecuhtli in a similarly pugilistic pose, as a fierce warrior with his dart thrower in 

hand (figures 4-3 d, f, g). The almanacs are each divided into five panels, with each panel 

containing a main cell and a set of sub-cells. Tlahuizcalpanteuctli appears in a different guise in 

each of the main cells, where he assails a different deity and/or symbol. These fivefold 

divisions and their iconographies likely connect with the five different paths that Venus traces 

in the sky over each eight-year cycle. The sub-cells lining these scenes contain tonalpohualli 

signs. 
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This particular type of Venus almanac is designed to plot mfirst events (Boone 2007: 

153) and is depicted with a moderate degree of variation in Codex Borgia 53-54; Codex Cospi  

9-11, and Codex Vaticanus B 80-84 (figures 4-3d, f, g).77  

A more detailed Venus almanac is painted on pages 46-50 of the so-called Dresden 

Codex, a Mayan hieroglyphic manuscript prepared around the 11th or 12th centuries CE. Like 

the almanacs in the Group, the Dresden Venus almanac is divided into five segments with five 

forms of the Venus deity. Yet it is much more detailed than its central Mexican counterparts, 

which are calibrated specifically to mfirst events. By contrast, Dresden 46-50 includes 

numerical glyphs that plot the planetôs phases as both Morning and Evening Stars, as well as 

the span of its disappearances at its conjunctions (Bricker 2001: s23-s24). The Dresden 

almanac is captioned with Mayan hieroglyphic text that explains its illustrated panels. 

Interestingly, this text names three Nahuatl deities from central Mexico as three avatars of 

Venus at mfirst,  including Tawisikala, the Mayan pronunciation of Tlahuizcalpantecuhtli.  

Paintings of the other two Nauhatl deities in this Mayan almanac, Xiuhtecuhtli and 

Itzlacoliuhqui-Ixquimilli, feature their distinctly central Mexican attributes (Lopez 2016: 154-

155; Taube and Bade 1991; Whittaker 1986).78 While long distance trade was widespread in 

ancient Mesoamerica, the appearance of the central Mexican deities in a sacred Mayan 

 
77 Other possible types of Venus almanacs have been hypothesized for Codex Borgia 25-26, and Vaticanus 

B 70 (Aveni 1999: s5; Bricker 2001: s31-s38). Lopez also argues that the almanac on Codex Borgia 49-53 

is likely a Venus almanac covering all four phases of the planetôs synodic periods, and that it may have 

been used in concert with the almanac on Borgia 53-54 (Lopez 2016: 147-160), whose identification as a 

Venus almanac is more certain.  

 
78 Xiuhtecutli is the Nahuatl fire-god and the lord of time. Itzlacoliuhqui-Ixquimilli is a Nahua Venus-deity; 

specifically, the form taken by Tlahuizcalpantecuhtli after he is struck in the head by Tonatiuhôs arrow and 

tumbles from the sky, as recounted in the Leyenda de las Soles. He is shown blinded and is associated with 

frost.  
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astronomical table indicates that Indigenous scribes were also exchanging ideas across the 

region.  

Though stylistically variable, the Venus almanacs in Borgia 53-54, Cospi 9-11 and 

Vaticanus B 80-84 all share the same broad scheme and depict the same concerns. As with the 

rain almanacs, this correspondence demonstrates that modes of tracking astronomical cycles, 

and their related theologies, were shared by different groups across the central Mexican 

highlands. Similarly, the central Mexican divinities in the Dresden Venus almanac evidence 

that other networks of knowledge-sharing developed across the Isthmus of Tehuantepec as 

well. Anthropologist John Henderson notes, ñSince Seler recognized them more than a century 

ago, iconographic similarities in the way Venus was represented in central Mexican and Maya 

books have been regarded as one of the clearest indications of the degree to which beliefs and 

ways of representing them were shared throughout Mesoamerica.ò (Henderson 2015: 388). 

That these shared concepts centered around Venus suggests that the planet and its behavior held 

deep religious and calendrical meanings for Mesoamericaôs Postclassic communities, even as it 

does for contemporary Indigenous communities (Ġprajc 1993).  

Venusôs importance in ancient Mesoamerica is underscored by the fact that the oldest 

known manuscript in the Americas, the Códice Maya de México, is an elaborate almanac 

prepared around the 11th century ce to map the planetôs cycles. The author(s) of Codice Maya 

drafted fine-line illustrations and sign-based compositions to depict the sacred and mantic 

meanings assigned to each of Venusôs varying phases. Though badly damaged, the almanacôs 

calendrical structure has been reconstructed from the shorthand  numerical notation, inscribed 

in the Mayan format, that is visible on its surviving pages. The reconstruction suggests that the 

entire Codice was composed to plot the planetôs phases for 65 complete Venus cycles, or 104 

years (Turner 2022: 27).  Codice Maya demonstrates that tracking, recording and tabulating 
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Venusôs movements was as far-reaching in time as it was widespread ï and widely shared ï 

across Mesoamericaôs ancient cultural geography. In this sense, the Venus tables in the Borgia 

Group are the latest known developments from a much longer legacy of sacred astronomical 

study.  

The Venus almanac on Codex Borgia 53-54 is arguably the most intensively researched 

from the genre. Although much of it remains enigmatic, it seems clear that it was designed to 

track Venusôs synodic heliacal rising, or mfirst, over several years (Aveni 1999: s3). It marks 

this targeted event by cleverly aligning the planetôs 584-day span with the 260-day cycle of the 

tonalpohualli (figure 4-3b).  

The table contains five panels, each of which depicts one sequential mfirst event from 

the five that comprise a full 8-year Venus cycle. Thus, each panel is to be read as falling 584-

days apart from the next. The potential dates for a likely mfirst event are listed in the thirteen 

sub-cells that line each of the almanacôs five larger cells. Each day-sign in the sub-cells is three 

day-signs away from those lining the next larger cell. The intervening day-signs between those 

in the sub-cell are shown floating in the large cell, positioned in front of the striding figure of 

Tlahuizcalpantecuhtli.   

The sub-cells lining the first cell, shown at the lower right section of the table,  contain 

the day-sign Cipactli, or ñCrocodileò; sub-cells lining the second cell contain the sign Coatl, 

ñSnakeò; the third set of sub-cells contain the sign, Atl, ñWaterò; the fourth set displays Acatl, 

ñReedò; and the last set contains Olin, ñMovement/Earthquake.ò As there are thirteen sub-cells, 

each of the inscribed day-signs is combined with one of the 13 coefficients, represented by dots 

(Bricker 2001: s23-s24). Borgia 53-54 is thus a type of compressed almanac that uses floating 

signs in the main cells (without coefficients) as spacers to sequentially connect numbered day-

signs from one set of sub-cells to the next (much like spacer-dots, as discussed in section ii.iii).  
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Figure 4-3d. The Venus almanac from Codex Borgia 53-54, which plots five successive mfirst events in 

a Venus cycle. See figure 5-3e for the order in which the almanac is read.  Image source and credit: Díaz, 

Rodgers and Byland (1993). 

 

 

Figure 4-3e. Schematic diagram showing the pattern of sequential mfirst dates in the Venus almanac 

from Borgia 53-54.  Image credit: Sreekishen Nair, based on Henderson (2015: 392-392, figure 6.). 


