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ABSTRACT
In thisdissertationl examine a selection of beautifully illustrated almanacs found iBahgia
Group of Codicesa set of sacred manuscripts drafted in Central Mexico by Indigenous scribes
during the 14-15" 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, unigue to Central Mexico, that combines glyphic, notational and pictographic
signs with illustration. This system emerged from much older legacidgpfig and
pictographic writing, yet it declined in use during thé téntury 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 alphab&panish and native glyphic entri@sawing
from these lines of research, | disc&ssgia Groupalmanacs whose graphical contents
address agriculture, weather, and astronomy indef sacred calendrical cycles. | 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 irheir 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 environmentalerises
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 goverairaritetins published in the

18" and 19 centuries that were compiled to help farmers prepare for potential locust outbreaks.



This discussion also contextualizes the sacred
scholarship as expressed through art, architecture, and landscape management. As sacred

dossiers for ecological data, the almanacs irBbrgia Groupcomprise 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 Mesoametit@pe thathis 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 studyis one in which | feel a deep sense of reverence and honoaffsdis me the
opportunityto discuss a selection of beautifully illustrated almanacs from ancient
Mesoamericd.The almanacs are excerpted from a sample of sacred manuscripts collectively
known as théorgia Group of Codice$which were created in different parts of Central
Mexico likely around the 14tth5th centuriesge t he regi onbés LMyte Postcl a
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 tBergia Groupcontain sacred concepts and specialized
knowledge compiled by Indigenous scrifaatists and scholars, who expressed their expertise
through sophisticated systems of graphic communication based on codes of visual and spatial

figr ammar s o0 ( Bo02016,e012)0Thebe systemgpaeezntirely unique teetfien

IMesoamerica. literally AMiddle Americaodo, is the ac
throughout Central Mexico (including the Gulf and Pacific regions), eastwards across the Isthmus of
Tehuantepec and the Yucatan, through Guatemalal#®ah\E&dor to portions of Honduras, Nicaragua and

Costa Rica (figure-la).

While extremely diverse, certain cultural innovations are common aneghgy® S many
Indigenous societies and define a distinctly Mesoamerican cultural continuum. These innovations include
the observance of a 2&lay calendar cycle; ancient traditions of glyphic and pictographic writing;
extensive legacies of urban engineering;widespread adoption of the regional ballcourt game; and
widespread reliance on, and experimentation with, rmaézed agrisystems.

It bears mentioning that religious and cultural traits common to indigenous communities both in
Centr al Mexi co and those further west, including ir
cultural influence (and influences from beyond) may extendimmore widely than its accepted
geographic boundaries. See, for example, Mathiowetz et al., Spring 2015; Nielsen 2021; and Schaafsma et
al., 2011.

2Codexpl.codices i s the Latin word f owusediobnostpreHispanidand i s t he
early colonial documents authored by Indigenous Mesoamerican scribes.
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andoperateby structuring various types of graphical elemé&ngyns, glyphs, illustrationsr

chartsi 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
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Figure 1-1a. Map of Mesoamerica marked with principal sites and regions. Image source: Encyclopedia
Britannica (2012).

Thecodiceshemselves are designed in a brocHure k e

ibooko

f or mat

k n

screenfold which isfashionedrom a long strip of papehat isfolded, accordin style, into

pleats that form separ a-ibec, d).diketh@saphicsnsciibpda ge s o (s
in their folios, the screenfold is distinctively Mesoamerjaamd appears to have been a
widespreadpproach to manuscript productidiesoamerican screenfolds have been sourced

to Mayan regions in Yucatan, Mixténgdoms in Oaxaca, anNahua des in the Central

Mexican Highlands and the Basin of Mexico (see sectigrbelow).



1-1b. 1-1c.
Figure 1-1b. Facsimile edition of th€odex Borgiapublished by Testimonio Comffa Editorial, 2008.

Image source: Facsimilefinder.com.

Figure 1-1c.Facsimile edition of th€odex Laudpublished by Graz: Akademische Druck
Verlagsanstalt (ADEVA), 1966. Image source: Ellis 2023.

e Bt TRl 0\ |\ & ol
Figure 1-1d. A facsimile set of codices from different parts of ancient Mesoaaer

Image source: Tlakwilo (2019), Wikimedia commons.

These materials are some of the | ast known
scribal heritage that predate the invasion by Spanish Conquistadors in the 16th edwetury

countless manuscripts were destroyed by militant friars bent on eradicating Native religions. It



4
is thus at the outset that | must submit how profoundly humbling it is to study, learn from and
listento the visual voices of the 0 d i anateat @uthors, and present what | and other students
have gathered from their lessons.

In their native contexts, such almanacs were venerable tools consecrated to sacred
timekeepingoracular 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:-399). Some of the almanacs from the
Borgia Groupare illustrated charts that seem to record and instrumentalize important
observations about the landscape and weather in a methodical, scientific.rAarswah, 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, pictographyd atyphic 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; Hernandez and
Bricker 2004; Wooley and Milbrath 2011)

To expand upon that case, | will examine the painted inscriptions from a selected
sample oBorgia Groupalmanacs andontextualize 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, archastronomers, linguists, epigraphers, mathematicians, etc. | believe it is

important to acknowledge that studyinche codi ces, regardless of onebds | e
specialized field, requires one to orient as a Afre
pupils underscores the fact that academic interpretations of these materials, mgloded, 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 sahidés whose cultural worlds

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

researchers attuned to alphabetic writing.
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discussion, | use the terscienceto designate, broadly and in part, the judicious application of
knowledge gained from careful and/or tested observation of natural phenbmena.

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 knowssggappendix)

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., 1988). Ancient

Mesoamericans also developgdking infrastructuraapproaches teesource management,
landscajng, and architectural design; a wide assortment of fiber, ceramic and lithic
technologies; rich bodies of pharmacological knowledgeimnduing astronomicahrchives

Specialized almanacs in tBergia Groupappear 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 tim&s venerable forms of worship. The relationship betweeGthe u p 6 s
time-keeping almanacs and environmental science highlights how both connect with Native
religions and cosmologies. This dissertation explores #yswhat the visual graphics in the
sacred almanacs manifest such complex syntheses of mehaailsgproposedhe ways in
whichthat knowledge may have supported the lives of the ancient communities that consulted
them.

This discussion begins by introducing Bergia Group of Codiceas genre within the

cross section of surviving Native scribal warkfiough sparse, this cressctionincludesboth

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

However, as discussed | ater, it spotlights the
varied cultural legacies.

spir



pre-Cortesiarmanuscripts’ and early colonialocuments draftedefore Indigenous
communication systems were displaced®panishalphabetic writing. | will eaminecurrent
research on thettesign, usesnd the modes of visual communication they contaiill

explain how they map and organize the-pdasoamerican calendar structure, whose divisions
and subdivisions are delineated in the sacred almanacs frdardbp,and whose variations

are widely observed by several distinct Indigenous commui#gEssection ii)

I will also review & assortmendf material culture fronancientMesoamerica that
demonstraténdigenous 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 harizons at important times of the year 280&; Aveni et
al . 1988; Broda 2016 ; Ezcurra et al . 202 2; Gpr
almanacs, these features were developed to tinegiasage ofime in terms of celestial
revolutions. 1is quitelikely that both manuscripts and monuments were used together to
anticipate astronomicalyclesand plan critical cultural activities, such as sowing fields in time
for the rains.A review of these materials contextualizes B@argia Groupalmanacs within a
broader consideration of Native Mesoamericabs
ecology and earth science. Surveying that heritage sets the stage for a deeper discussion
regarding the al man a caiods irstledivesotiancGentdompunidies.t i cal a
Approaching their materials in this way offers a chance to appreciate the cultures of ancient
Mesoamerica beyond hackneyed colonial stereotypes of sacrifice atitbtvare too often, too

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

5 Pre- andpost Cortesianare terms that differentiate the period before 15321 (when Hernan Cortes

invaded and conquered the city of MexiEenochtitlan, which was then the seat of political dominance in

Centr al Mexi co), and the year se3$paneshEnpifeto¢he prdsént o m Me X
day).Pre-/postCortesiancorrespond generically with the concepts of the divide betweegmrdtenlonial

andcolonial 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 GroupDefined

There are six (and by some counts, seven) manuscripts categuitiziedhe Borgia Group

five of whichare composed in the screenfold fornTdtese six manuscriptgeredrafted in

Central Mexico sometime around the Mid to Late Postclassic period (<1B20ce; see Table
la) Yettheyare currently located in different museum and library collections, and named for
the Eurecolonial aristocrats who once owned them. These six manuscripts are cataloged as

follows (Boone 2007):

1. Codex Borgigthe namesake of theéroup, and the most studied
manuscripemong then located at the Vatican Library, Rome

2. Codex Cospilocated at the Biblioteca Universitaria, Bologna

3. Codex FejérvanMayer, located at thdlerseyside County Museum,
Liverpool

4. Codex Laud(the most unusual and enigmatic manuscript inGheup);
located at the Bodleian Library, Oxford University, Oxford

5. Codex Vaticanus Bocated at the Vatican Library, Rome

6. Aubin Manuscript No. 2@also known ag&onds Mexicain No. 20
painted on a single deerskin sheet ~51 x 91, twoated at the

Bibliothéque Nationale, Paris
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Aubin Mn. No 20s the only member of thBorgia Groupnot designed in screenfold
format, eingpainted on a flat rectangular hitlet is assigned to thEroupbecause it shares
cognate images and scenes with sectiomedites BorgieandVaticanus BNicholson 1998:
42-43), suggestinthat these manuscripteldsimilar meanings andere applied to similar
purposes

In addition to these sigodices another inscription known as tk®dex Porfirio Diaz

Revers | ocated in Mexicobds Biblioteca Nacional

included within theGroup. Thiscodexis not a complete manuscrifutformsa separate ten
page entry dnan in black outling withoutcolor, across the reverse side ob#rerindigenous
manuscript Thismanuscript is a historical narrative that was compaskesv decades after the
Spanish Conquest of Mexico in 1521ce (Boone 28018, 214)lts historicalinscription
which employs the Native graphical system with a few alphabetic annotations, is badly
damagednd poorly madeompared to other known codices from Central Mexico. Yet it has
been securely traced to the town of San Francisco Tututepetongo in northvestaca ands
often cataloged as eith€odex Porfirio Diaor Codex Tututepetongd®he content on its ten
pageReverseside seems to have been drawn by a different hand from those that drafted the
archival workdepicted on th®©bverselikely as a later addition. Whilihe Obverseof the
screenfolds narrative, thé&keversdeatures sacred calendrical tablasdis included in the
Borgia Groupdue to itscalendrical content, as well @s stylistic and thematic similarities with
theothercodices in thé&roup

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

the Group, one whichbringsAubin Mn. No 2@ndPorfirio Diaz Revers@to their fold Other

6 Aubin Mn. No 20s not to be confused with an Aztec chronological manuscript known Jotizamatl
Aubin

d e
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graphicalmediae x cavat ed i n Me xandcdatéddo the katetPosilssiocche gi on s

aspolychrome ceramic and murdésigrs, exhibit this same styl@gRojas and Hernandez 2019;
Boone 2007: 21217, 222) Features of this style include rendering figures, shapes and glyphs
in a flat, geometric, twalimensional format with thick, black contours, without shading or

perspectival alignments (Vail and Hernandez®QB8).
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Figure 1-2a.Centr al Mexi cods southern regiEaimadhe west

codices in thaorgia Grouplikely originated froma different site within this geographwhich was

home to several differeethnicities who closely interacted with each otfi¢re three principles regions

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

Valley of Oaxaca, east of the Mixtedathe heartland athe ZapotepeoplesThe Cholula kingdom is

north of the Mixteca areas, whilahua polities, such as Tlaxcala and Mexi@nochtitlanwere
establishedo the northwestWhile these communities spoke different languages, materials sourced from
these areas, such as enies, suggest that they all partook in the same or sitipledcodicegraphical

conventionsimage 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 d&ixtecaPueblastyle
(Rojas and Hernandez 2019:-88; Nicholson and Quinones Keber 1994; Pohl 2004) (see
figures2 a, b)) . During Mexicob0s Late Postclassic
different ethndinguistic communities, such as Nrzaui/Mixtec, Zapoteand Eastern Nahua,
living in close proximity to each other. The distribution of the Mixt€cebla style among
these diverse ethnic groups suggests that, while they were linguistically and culturally distinct

from each other, they partook in common codegsual expression.
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Figure 1-2b. Map drawn by Araceli Rojas Martinez Gracida. The gray regiefineatethe range
wherein ceramics with similar traits as tifgo cédiceMixtecaPuebla style have been found. Image

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

Figure 1-2c. Polychrome bowl displaying a jaguar rendered in the Mixtwebla, otipo-codicestyle
(11.7 x 15.6 x 15.6 cm). From Cholula, Mexico, 13D ce. Housed in the Metropolitan Museum of
Art, NY, USA. Image source: The Met (n.d.)(c).

Figure 1-2d. Jaguar deity painted i@odex Borgiapage 10b. Note the similarity with the jaguar on the
bowl in figure 22d. Image source: Diaz, Rodgers and Byland (1993), facsimile published by Dover
Press, 1993.

The map shown on figure2a, prepared by Heather Hurst (Boone 2007: 212),
delineates the range of sites where the manuscripts Bottgga Groupwere likely produced.
This geographic span aligns with a similar nsdqown in figure 12b, which wagrepared by
Araceli Rojas (2019: 420 delineates the sites where ceramics with MixtBoabla stylistic
traits have been found. Because of their similarity to images in the codices, the graphics
rendered on Mixtec®uebla wares are also describedi@scodice( icodex typeo,
Evidence for this style has also been found in Postclassic materials from the Mayan regions in
northern YucatanThus,manyresearcherprefer thaermlinternational Styleas amore
accurate desgstion for the genréVail and Hernandez 2010: 13510).

While the MixtecaPuebla 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 havadiedramong

Spar
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individual codices in th&orgia 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 2007220;1Rojas 2021)For example,
graphics in th&€€odex Borgiathe most studied screenfold in tBeoup 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: 996). By contrast, graphics the Codex Laudthe most enigmatic
manuscript in th&roup, shares stylistic similarities with ancient murals and sacred art found in
the Tehuacéan Valley (Alvarez Icaza Longoria 2019:-20Q), makinghis region the possible
homeland of théaud

Although researcheidassifythe manuscripts ddorgia Groupbased orstylistic
conventions, and associate them with a delimited cultural #wesystem of signs and codes
they presenseems to have had wider currency across central Mexico. Similar or cognate
modes of visual communication were employed in different parsgibnyetwere rendered
with differentlocalizedstyles.For exampleLate PostclassiobjectsfoundnearLake Texcoco
in the Basin of Mexico present the same or similar graphics, glyphs and visual codes as those
found in MixtecaPuebla materiald-hese items includpolychrome ceramics, bas relief
carvings, and painted manusctg

Yet the graphics inscribed on materials from the Basin exhibit local stylistic
conventions that are often categorized\atec(Boone 2007: 21-P13). Thisdesignation

associates them withe MexicaAztec, who dominated central Mexico from Mexico

7| use the terngraphicto refer broadly to any twdimensional 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 Texcocduring the 15th century & particularly
fine example of an Aztec style manuscript is @alex Borbonicuéseefigure 1-3a), which
likely came from théB a s isauthesn regions (Couch 19851@; Jansen and Pérez Jiménez
2004: 270).

Thus, vaying styles olvisual expressioappear among different communitigsring
the Postclassic peridd whether Aztec, Mixtec®uebla or otherwisi reflecting different
cultural preferences. Yet they all seem to share similar sets of standardized signs structured by
common or parallel semantic rufeghat is, the visual systems of graphic communication
inscribed in central Mexican materials constitute a cohesive language that was recognized
across a wide geographynong various ethnicities. As discussed in sectiof, iiii -v and iii
vi, this systenoperated much like writingpout its creative mode of intertwining sign, symbol,
and illustration ao challengsthe boundaries of that category (Boone 2021).

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

specific to different ethnic communities in centutieforethe Postclassic, as evidenced by

8Central Mexi cods Late Post cl as Meéxicaethnicgrouprdorewa s pol it
commonly known as thaztec(although theMexicararely referred to themselves as such). The tertac

became more widespread in the early colonial era to designdéestieaby reference té\ztlan A T h e

Place of Herons This is the name dhe legendary homeland of several Nahspttaking groups,

including theMexica The termAztecis thus used to broadly gloss Late Postclassic communities and

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

how the ancient communities identified themselves.

In the interest of acknowledging the cultural diversity of the Postclassic world, | will use theQtentnal
MexicanandIndigenousvh en di scussing the regionédés Postclassic
termsNahuatland Aztecto broadly designate the various Natgpeeaking communities around Lake

Texcoco and the Nahua confederacies east of the region. | will use thde&ioa or MexicaAztec

specifically for the population of Tenochtitlan, the capital city ofMexica i.e.thesec al | ed AAzt ec 0
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 ceni. Bdecent. ce; see Taube
2000), and Monte Alban (Oaxaca,~6th cent.bé¢h cent. ce). As noted by Gordon Whittaker
(2021:6), Mesoamerica is one of the four #Aindi
originated, the others being China, Mesopotamia and Egypt. Glyphic and graphic
communication systems appear in Mesoacaeby at least the Early Formative Period (~900
600 bce), spreading widely and spurring the development ofrraggoripts insubsequent
centuries.

Sophisticated systems of graphic communication were also developed by Mayan
communities in the regions east of the Isthmus of Tehuant®as@ns inventedomplex
hieroglyphic scriptshat were eachpecific to particular Mayan languagésicient scribes
used these scripts lwoadcast writtetexton a variety of surfaces, includirggulptures,
murals, ceramicgeand screenfold manuscripts. Researchers have deciphered maniylaiytre
hieroglyphs andhus opened their fascinating archives to contempotady sThe same cannot
be said forCentral Mexican graphics whichlthough they are systematically structured, pose a
greater challenge to decqdle part dueo 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 ttongee(Boone 2014). Other
graphics seem toronounceavords from specific languages, especially the Nahuatl language
spoken by the Mexic&ztec (Lopez 2016, 217; Whittaker 2021), which became widespread
acrosCentral Mexico during the Mexicads political

this dissertation engages with the graphics fBorgia Group | 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 Mé&kico.

Understanding their visual language is certainly essential to studyifpth@ Group
of Codicesyet the most significant feature they share is that theglgpemarily time keeping
devices. Most of their content is concerned with the sacred calendrical structures observed by
Mexi cobs Postclassic communities, some of whic
descendants. Like the few surviving fléspanic codices fromhe Mayan areas in Eastern
Mexico and Guatemala, tleorgia Groupcontains sacredimanacs 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 stagmts.

The subjects treated in other surviving Postclassic manuscripts are primarily narrative
histories, legends, genealogies, tributes and political affairsb@st&nownexamples are
historical codices from the Mixteca region (which detail royal lineages and the founding of
specific cities) and the Aztedexica chronicles from the Basin of Mexico (which describe the
migrations of Mexica ancestors and the founding of Thktitben). While not entirely removed
from such historical and political matters (Pohl 2))Gnuch of the content painted in the
Borgia Groupis calendrical, theological and ceremonial. They are instrumental workbooks for

the art of sacretimekeeping

101 should add that | do not speak Indigentargyuages andm only familiar with Native words and

phrases from the published archeological, epigraphic, ethnographic, and ethnohistoric literature included in
this dissertationbés collection of cited woedks. Thes
Indigenous words and passages that are extremely helpfuldadigenous students such as myself.

Notably so ar e ARaytcal DielisnarkadNahat b @9 ds, St ephanie Woodbd
Nahuatl DictionaryandVisual Lexicon of Aztec Hieroglypfig/ood [Ed]. 2006, 2020present), Gordon

Wh i t t Bdciphering Aztec Hieroglypl{s2 0 2 1 ) , E s tAhtec Art(1P8B)sandisevery otreers

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 displayipo-codiceimagery, theBorgia Groupconstitutes a vital crossection of
Central Mexic® s -Hispamic scribal legacies. Té& manuscriptsomehow 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 casfyesmr booy plundered by the
Conquistadors (Laurencidilinelli 2012), and are currently held by the Vatican, Oxford
University, and othelofty institutions.
Different indigenous groupa 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, Bergia Group of Codiceand similar surviving
manuscripts should be classifiediegsamoxtli Thi s is wusually transl at ec
Abook of wisdomd (Jansen and P®rez Ji m®nez 200
these texts carried for their pHispanic users, even as they are remembered and revered by
Indigenous peoples today (Boone 2007209 Frassani 2022: 36).
Al t hough the ter ms davebkerbeenseditodinetheor A book (s
manuscripts, their accordidike, 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 differsis of a manuscript by
folding in their intervening pagee draw them togethel. he scr eenf ol ddés design
much more modul ar than a boeddgedo,itsbmlimypse pages a
Thescreenfolds are inscribed with graphics that can be broadly classified into three
general categoridsased on their function#lustrations,signs and glyph Anillustrationis a

graphic that represents somethagyj t mi ght be o0 b svithvariabld degrgesafne 6s e
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detail or abstractiarA signrefers to any graphic designed to convey a message beyond its
immediate appearancand oftermaystand inas a substitutor a concept oanidea As a
categorysignsbroadly include both ideographic, notational and syllabic graphigypgh, or
hieroglyph is a graphic specifically designed to communicate syllptmiounciation(s)*

The illustrationssigns and glyphs inscribed withine sacrednanuscripts 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 samplesBothie Groupoutline
divisions and subdivisions of the 26@y calendar cycle, a timekeeping format that has been
widely recognized by different Indigenous communities across Mesoamerica for centuries.
Mayans, Zapotecs, Mixtecs, Otomis and other Indigenougpgreach have their own names
for this 260day system, which is called th@nalpohualli Acount of dayso, in

The sacred almanacs partition thaalpohualliinto illustrated tables that contain
composite signs, hieroglyphic statements, and
indigenous divinities These deities include thosérain, water, plantghe ain,the noon,
stars other celestial luminariemnd the seasons (figure2#, f)1? Diagrams, chartsind tables
in the almanacs coordinatee 260day calendar and its subintervals with other important
cycles recognized in Indigenous timekeeping, such as the&®gSolar year or the 58ty

synodic circuit of the planet Venus.

1 These categories, which are not necessarily exclusive of each other, are discussed in greater depth in
sections iii.iv, iii.v and iii.vi.

12The 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 repentation of the environment, | 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 expressedBartia Groupand other

Mesoamerican manuscripts.
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Figure 1-2e. Table of four deities associated with the sequence of intethati$ollow the daysigns in

the arms of a cruciform grapfiom page 26 o€odex Borgialn contrast taCodex Borgigpage 55

(figure 1-2f), these signs are each separatéal cell markedy red outlines, perhaps suggesting that they

are tobe read differentyT hi s t abl e may have been an instrument f

appearance as the Morning Star (Bricker 2001-S34). 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 eventsBricker the regi
and Milbrath 2011; Ellis 2015; Hernandez 2006; Herndndez and Bricker 2004; Lopez 2016,

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

knowledge was expressed in a systematic, tabular format that stdugtaphic signs and
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illustrations through a compositional approach which Felicia Lopez succinctly characterized as
fivi sual grammar o (2016), a designation that hi
These visual elements are configured into diagrams designeddadipera 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 fromCodex Borgigpage 55portraying a divine being associated with a calendrical
interval, which is specified by signs within the lower band. Thedigys are aligned in a single cell,
unseparated by outlinesnlike the daysignspaintedon the graph fronBorgia 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 entifililbrath 2013: 5354, figure 39). 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 th@&orgia Groupand other prédispanic Mesoamerican documerituch of

this work emergefrom scholars in the fields of art history, archeology, avakronomy,
epigraphy and cultural anthropology. Efforts

communication systems, which dissipated under colonial pressure during'th@&™denturies,
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are ongoing and ev@volving, yet unfortunately underrepresented in the field of Graphic

Design studies.

1 ?{A ,21:9

Guinre mes  ne praden e hifos
/

Figure 1-3a. Almanac frompage 5 ofCodex BorbonicusCalendical signsareplottedin the alignment
of cellsaround a vignettdepictingthe Mexican water deitZhalchihuitlicue Borbonicusis an expertly
executed version of an Aztastyle manuscrip It wasannotatedvith alphabeticSpanish shortly after the
conquistadors invaded and annexed Mexico in 1584ge source: FAMSh.d.) Codices Aztec

Group.

This seems |i ke a missed connection, since
plurality of diverse, culturally informed responses to a variety of design concerns: visual
communication, data visualization, timekeeping, notation, etc. Moreovenahescripts are
thoughtful, scholastic works whose fundamental mode of erudition is the designed graphic

itself, articulated through a sigrmsed system that challenges contemporary divisions between
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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 Bwrgia Group(see figures -Ba, £3b). These calendrical
instruments are painted as segmented graphs whose arrangement of cells feature illustrated
graphics and composite designs that thereby structbhet is,design- the flow of time, and
delineate specific associated concepts (see figuBas 23b). They argraphic designén the

most comprehensive sense of the term.

Figure 1-3b. Calendar graph fror@odex Cospi page. 6mage source: FAMSI (n.d.).

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

methodologies that appstudiobased insights to better understand their visual véicébe

131 use the termstudio procesandstudiobasedo broadly cite skilled artistic methods such as drawing,
painting, sculpting/carvingyrintmaking ceramics, apparel construction, textile production, and other
crafting methods that require practiced proficiency and reliable knowledge of matEnalkstudies that
apply studiebased understandings to the content of the codices, see Heyden (1983:f86her
discussion that interprets regtyphs in terms of reedork; see also Powell (2010) for a geometrically
informed approach to the compositiin the manuscripts.
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authors of the manuscripts created their works through skilled studio progesgasing
paints, surfaces, and preliminary drafts in studio workshops (Cassidy 2010). Fluency in such
processes, and the visual effects aher formal qualities(e.g., color balance, saturation, line
thickness, texture, definition, diffusioatc), can thus greatly aid in understanding the codices
in terms oftheir manufacture antheir meaning. As designed objects, the screenfold codices
invite engagement witthe studb-based craft that produced theftraceli Roja, for example,
has examined and analyzed the painted surfaces Goithex Laudto propose a compelling
reconstruction of its manufacture in a studits setting (Rojas 2021).

Design principles are also highlighted in© i st o p h eesear¢chwhick foduses
on contemporary Mayan architectural geomeget,alscaddresses painted compositions from
Mesoamerican codicémcluding three from th&roup) through a geometric and mathematical
lens(Powell 2010: 33867).Powel | 6s engagement with higher ma
scope othis discussionyet hisresearchreveals fascinating compositional formulae operative
in thealmanacs and their modes of timekeepifg@r examplePowell findsa striking
correspondence between the 2B calendarandtheco on 6 s passage through i
nodest* Powell found thatif plotted againsthec a | e r2@0aays@rsangednto a circular
graph thetimings of the lunar nodes form an equilateral triangle (figuge)la schema that
would facilitate the calculation of eclipse dates for calendar users. His identification of this
figeomet r Powell 2010898)éndhe fit between the60-daycalendar and celestial
cycles invites shapeentered or patterbased analyses of the calendl divisionschartedn

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

4 The 260day calendar is explained more thoroughly in chaptéfFihe Moonds or bit al node
celestial points where its orbit intersects with tF
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 tua260
cycle(see section iv.iii for a discussion on the alignment of the®@y cal endar wi t h V
synodic intervals, as composed in the almanac faalex Borgia 554).

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 Mesoanéoica.
importantly, this work is presented with the heartfelt purpose to recognize and celebrate the
manuscriptds I ndigenous authors, their skilled

contemporary heirs in Mexico, Central America and abroad.
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Figure 1-3c.Chr i st opher Powel | 6s ;@dhdatforiniagrthe dirclaigadayim of 260

the gscle. Lunar nodes plotted against the cycle form the points of the equilateral triemtifieee evenly
spaced dayRReddots flanking each node are the daybena solar eclipseanpossibly occurTheday

namesarefrom the Mayarversion of theonalpohualli Image source: Powell (2010: 398, figure B10

i-iv. The Sacredand the Scientific

The Nahuatl term that designates the typtodmoxtlin theBorgia Groupis tonalamat] or
Aibook of days, o0 which highlights thekrr calendr

tracking information, manorgia Groupalmanacs 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 pitegtaaks 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 addregasonal 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
Indigerous 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 movementeoof di vi
as it were, of the sacred | andscape as a | ivin
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, f$eistainng 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 betweamyttie-
religiousand 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 thoroughstsss of te
empirical inquiry, a division most imperative for the rigorous integrity of scientific research.

However, the Mesoamerican cosmologies share an appreciatitie feentience perceived in
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and ascribed to the sacred living landscape, whose measurement and mapping are devotional
acts that must be executedsash andncorporated intaitual worship.

As noted by anthropol ogist Joshienceand Br oda A.
religion in pre-Hispanic society does not exist. The elements of exact observation of nature
were intimately tied to religion [€é] the ancie
climate contained numerous observational elements that represented the percéption of
natural environment in scientific terms, while at the same time they comprise elements of myth
and magic. 0 (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 cultivatidmssociated rituals
(PatrickEncina 2011; Tedlock 1985, 2001; Tichy 1983). Similarly, depictions of the sacred,
living environment irBorgia Groupalmanacs appear to incorporate seasonal data, particularly
in terms of the impact these may bode for resesivital 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
Rodriguez Garavit6 202 4) proves both insightoitithe and stir
animals, the plants, the fungi, the river, the air, and the rocks are all animatedhaimgs we
need to find ways t o' Akisstudyexpleréssome af thestrikingand s pi
ways that the authors of Mesoamericads ancient

those pronouncements.

15 César Rodriguez Garavito is a Law Professor and the Faculty Director at the Center for Human Rights
and Gl obal Justice at New York Universityo6s School
to human rights and environmental justice.



Mesoamerica: A General Archeological Timeline (before 1521 ce):

Late Archaic: ca. 7000-2000 B.C.E

Formative (“Preclassic”) Period -
Initial Formative Period: ca. 2000-1200 B.C.E.
Early Formative Period: ca. 1200-900 B.C.E.
Middle Formative Period: ca. 900-600 B.C.E.
Middle-to-Late Formative Period: ca. 600-300 B.C.E.
Late Formative Period: ca. 300 B.C.E.~1 C.E.

Terminal Formative Period: ca. 1-250 C.E.

Classic Period -

Early Classic Period: ca. 250-600 C.E.

Late Classic Period: ca. 600-900 C.E.
-------------------- Epiclassic and Early Postclassic Period: ca. 750-1200 C.E. ----------=---------
Postclassic Period -

Early Postclassic Period: ca. 900-1200 C.E.

Middle Postclassic Period: ca. 1200-1400 C.E.

Late Postclassic Period: ca. 1400-1521 C.E.

Colonial Period — 1521 C.E. - Present

Table 1- Chronology of Mesoamerica, as generally reconstructed by archeological data.
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ii. THE HEART OF THE MATTER -MESOAMERI CA86S CALENBAR SYSTEM
Unlike Las Vegas, what happens in the sky does not stay in the sky. People
pipe it dowrto earth, where celestial activity is believed to have terrestrial
impact. In fact, it does. Thiemndamental cycles of time that govern our
' ives originate i n tsdttiegssnposeariythre sunoés ri sir
of day and night. The waxing and waning moon adds a monthlytHzgat
seems awkwardly calibrated to what really matessasonal change.
Seasonal change &lso signaled by the stars and accompanied by the
anrual migration of the sunrise and suna&ing the horizon.

- Polly Schaafsma et al. (2011: 1)

ii-i. Modes ofOrganizing and Assessing Time
Ecologcal material igoresented in thBorgia Groupin alignment withthetimekeeping
systems that have been observed by Mesoamerica's Indigenous communities for centuries, if
not millennia. The primary subjecisldresseth the codicesre the wayshattime is structured
by thesesystemsas explained through illustrated graphs, tables and graphical captions.
Understanding how these graphics relatedologyr e qui res under standi ng Me
complex calendar system.

Mesoamericampproaches timekeeping involve calculating datesather than
simply sequencing thein based on the intersections of different calendrical cycles. These
interwoven cycles are structured through a uniquely Mesoamerican calendar loiesigty
recognized throughout the regitivat interlocks a 26@day cycle with a 36%6lay cycle.

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

two subcycles: a repeating cycle of 20 dagmegaired with a repeating cycle of 13



28
numerical coefficients (see figure3a). This results in a cycle of 2@8@ysknown in Nahuatl
as thetonalpohualli This cycle runs concurrently with a 36ay calendar, or vague solar yeatr,
composed of eighteen 2lays festival periods, plus aday intercalary periodnterlocking the
365-day solar year with the 26@ay cycle produces supeycles of 52 years and 104 years.
Every 52 years, a givaonnalpohuallidate in the 26@ay cycle will coincide with the same
date in the solar year. For examples #tart of the summer solstice will fall on the sadag-
nameplus-coefficient(i.e., the same&nalpohuallidaté once every 52 years. In this system, a
365-day solatyear is named for th®nalpohuallisign that falls on its 360th day, which is
known as itgearbearersign. Owing to the way that thmnalpohualliinterlocks with the
solar year, only four dagames can serve as year bearers.

This calendar format was once widespread throughout Mesoamerica and observed by
diverse communities. Thaetail and particularsf the calendar varied from one culture to
another: Nahua, Zapotec, Otomi and Magaaietieseach used different (sometimes parallel)
names for the 20 dagigns and the eighteen festival periods. Yet the essential structure,
divisions, and subdivisions of the calendar are consistent across diffen@miLinities and the
system is regarded as a dadomtimuumisgenote 3i t of Meso

Mesoamerican tim&eeping traditionsreateach temporal undr interval as a distinct
intelligence orzeitgeist Days and intervals are construed as venerable beings endowed with
character and agency (Maffie 2023; Pharo, 2013:128j. 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 whthat day otimespanHernandez and Bricker
2004: 278; Tedlock 2000; 2001). James Mafi@23)describes the days and intervals of the
I ndi genous timegpé esnndas sO awhdse act tomalamatlBhe are rev

time-persons can be grouped into larger sequences and cycles that also express unique
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personalities and characteristi¢hose characteristics are illustrated and explained by the
graphics in the ancient almanacs.

This timekeeping system, and the graphical conventions that orchestrate it, have deep
roots in the regionbdbs ancient past, yet early
during the 16th century. Nevertheless, lthéigenous arts dimekeepingendured through an
undergroundcommunityof calendrical specialists, atiaeir continuedpracticehas been
documented among contemporafgya (Tedlock 2000; 2001; 200&ndAyook (Rojas

2013)!® The elements of this system are surveyed below.

ii-ii. Tonalpohualli- The 268Day Cycle and its Components

As previously noted, the cycle of 260 days is caltethlpohualliln the Nahuatl language,

from tonal(li), iday; heat-pohwllhih aa dewantdtqd @amdmore specif
of twentyo ( K&02t246nWood 200D)9The terrd 8 Well suited to the cycle of

20 repeating dapamesdn the system. Eacdtiay-namemust pair with a number from a

repeating cycle of 13 coefficients for ttanalpohuallito complete a full 26@ay roundThe

twenty daynamegecognized in Late Postclassic materials, and delineated in the pages of the

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

1. Cipact, #fACr ocodil eo 8. Tochti, ARabbitod
2. Ehecat] iWi ndo 9. Atl, ifWatero

3. Calli, fHouseo 10. Itzquintli, ADogo

4. Cuetzpalin ALi zar do 11. Ozomatl A Monkeyo
5. Coath, ASnakeo 12. Malinalli, A Gr ass o0
6. Miquitzli, @A Deat ho 13. Acath, A Reedo

7. Mazatl fiDeer o 14. Ocelot], AJaguar o

18 Rojas notes that while use of the 260 calendar continues among the Ayook, the Indigenous construction
of the365-daycalendar is not observed.
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15. Cuauhti A Eagl eod 18. Tecpatt AStone (Knife)o
16. Cozcacuauhti fiBuzzar do 19. Quiahuit, A Rai no
17. Olin, AMovement/ Eart hqg20.akXochitt AFIl ower 0
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XI. Ozomatli - “Monkey”
Xil Malinalli - “Grass” 08 =297

Xl Acatl - “Reed” % \
N
XIV. Ocelotl - “Jaguar” EHG @

XV. Cuauhtli - “Eagle” % cHfe

XVI. Cozcauauhtli -
“Vulture” g

I. Cipactli -“Crocodile”
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Il. Ehecatl - “Wind”

lll. Calli - “House”

IV. Cuetzpalin - “Lizard”

gg [@1{3* g ©
@MM&{{.F

V. Coa - “Serpent”

Y

VI. Miquitzli - “Death”

R

Wy
e

VIl. Mazatl - “Deer”

I

XVII. Ollin - “Motion™ ﬂ

E=]
VIll. Tochtli - “Rabbit” @ﬂ, ﬁ XVIll Tecpat - “Flint” <9 V\:ﬁ%

\\é

73)

) . WXl
pan=water: SY WK S | xox ouanuin- main i
X. ltzquintli - “Dog” g Q :\3“9” XX. Xochitl - “Flower” ﬁ

Table 2 Thesigns of theawenty daynames, represented in three different styles from three codices: (B)
the Codex Borgia(L) the Codex Laud(M) the Codex MagliabechiandSources for images from the
Borgiawere excerpted from Diaz et al (1993); those forLthed andMagliabechiandrom FAMSI.

Table 2 lists variations of the graphic signs that represent the 2Gadag (hereafter,
day-sign) as rendered in thredifferent codices fron€entral Mexio: The Codex Borgialrhe
Codex Laudboth preHispanic) and th€odex Magliabechian{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 dajgn also varies within a single codex, as when the
same daysign is painted with different features in different sections of a manuscript. Scribal

artists were careful to modify the way a gggn wagepeatingn a single almanac, even if
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only by the most subtle changests renderingCassidy 2004: 61; 2010: 6&). Thus, the
general icon of the same daign will exhibit different iterations as it is distributed throughout
agivenalmanac, and no two renderings afigenday-sign will be drawrin the samenanner
within asinglemanuscript. This variation suggests that the signpafriicularday isconstrued
to be distinct from other daymmed by the same sighhat difference is determined by their
numerical coefficient and thgiacemenin larger calendrical sequences, whether the solar
year or theonalpohualli Ann Cassidy cites the 16th century Spanish missionary Juan de
C-rdova to explain this differentiation, il t i
and Periquillo six, and Perote seven, and Pedroche eight, all of which mean the nameuPedro, b
in different ways, by changing the letters and numbers as in this example" (Cassidy 2010: 66,
90 note 5). Each dasign retains a root icon and meaning, but its graimd thus its nature,
varies with its place in the sequence of time.

While the twenty daygigns are represented in central Mexican codices by the iconic
figures of their names, their numerical coefficients are usually represented by small dots whose
guantities enumerate their values. Thus, the Nahuatlnurelser 10 i s represent e
dot, whereasmeor At wod i s reprekyient @t hbgea pairepfede
three dots, and so on up to thirteen dotgriatlactetl omei o r "n130 (Boone 2007:
In some codices, these thirteen coefficsearte associated with the-calledThirteen 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 21a demonstrates the common formatvhichnumbered daygigns are

rendered in the codices. This excerpt comes from the rain and planting almanac painted on page
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28 of Codex Borgigsee sectioni-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 suells withtonalpohuallidates rendered as daigns with dots that specify

numerical coefficients.

Figure 2-2a. Excerpt from Rain/Maize almanaCpdex Borgia page 28 he cells depict day signs with
numerical coefficients represented by dots. In the right cell, theesigatl/flintis accompanied by two
dots, making iR-tecpatl/flint whose features indicate that it is a sign for the date of a year. The middle
cell includes five dotand read®-cipactli/crocodile followed at the left byl O-quiahuitl/rain. Image

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

Reading from the left, as is common in Mexican codicespdstedday-signs are2-
Tecpatl/Flint,5-Cipactli/Crocodile,and 10-Quiahuitl/Rain. The 2-Flint sign is appended with
an iconographic feature often calledA&® signor aYear Signin the MixtecaPuebla system,
this indicates that a dagign is the yeabearer that names a particular solar year. The following

days,5-Crocodileand10-Rain bracket a 1@lay period within this year, which researchers
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have correlated with the Gregorian dates of May 28 through Juid@8ce (Hernandez 2004:
329337). The imagery in this almanhas been interpretexs adescrption of weather and
agricultural conditions during the designated time span (Hernandez 2004; Hernandez and
Bricker 2004; Woolley and Milbrath 2011).

IntheMe s o a mer i ¢ a 6rdolodes agivgnadaymmesin the calendar is not an
isolated principle separate from its qualifying numerical coefficient. The two calendrical
el ements form fian i rreduci bdlteepesiidninthygtreccoamp o s e d
6 and a day seéta@.n2005:(78).dkedntportgnce of these datgséno plives 6 s
is evidenced by theray that nobles are namadMixtec royal manuscripts, which identify
different individuals not just by their name glyphs, imdre commonly by theonalpohualli
signsof their birth datesi-or examplethe SeldenCodexincludes a section detailing the
political life of LadySix Monkeyheir to the throne of Jaltepec and ruler of the kingdom of
Huachino in the 1M-12" centuries. On the other handuoh of theCodex Nuttalrecounts the
exploits ofher nemesighe Lord8-Deer Tiger Clawruler of the kingdom of Tlilatongo. Both

nobles are named in tbegraphical narrativeby tonalpohualliday-signs

Thetonalpohuallicycle of 266days begins with the first degign, Cipactli, paired
with thefirst numerical coefficient  ffatnding 1-Cipactli/Crocodile The counproceeds
from there to the next day;Ehecatiwind, followed by 3Calli/House efc., with each
sequence of dagigns and coefficients advancing by ohkis continues until the numerical
count reaches its maximum witfie signl3-Acatl/Reedand the cycle of thirteecpefficients
then returns to.1But thecycle oftwenty daysigns continues withthe fourteenth daysign

Ocelotl orfi J a g, asamldcelotl/Jaguar2-Cuauhtli/Eagle 3-Cozcacuautli/Vulture et ¢ é



When the cycle of dagigns reaches the twentietign, Xochitlorfi F 1 qow etrh a t

to the first daysign, Cipactli, which is now paired with the coefficient 8, f&Cipactli. The

cycle of 260 days is complete when the lastsigy Xochitl,
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coefficient 13 or, 13-Xochitl/Flower.The 260-daycycle thenrecommencewith its first sign,

1-Cipactli, and runs continuously from there. Tiomalpohuall Gudi 260-day countis thus

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

% Cipactli (: | 82| 9| 3|0 afu|s 126|137
* Ehecat! 2 9 3|10 a|nn|s|n2|e |17, 118) 8
= ’ 1
E calli 3 |10 a4 |12|5s |12] 6| 13]|7 8 2 | 9
& o
1
Cuetzpali a | 11| s | 12| 6 |13] 7 8 2 | 9| 3 |10
o4 “ (12)
b T\ Coatl s 12| 6 | 13| 7 {;) g8 | 2|9 3|10 4|1
&%) | Miguitali 6 | 13| 7 (2) 8 2 9 | 3 [10]| a4 |11] 5 |12
g Mazat! 7 (; )| 8 2 9 3 |10| a4 |12 5 |12]| 6 |13
g 1
@ Tochtli 8 2 9 3|10 afunls |26 |B|7|,
1
w Atl 9 3 (10|44 |nn|s 126 f13]7]| |3 2
@F| waunti |0 | 4 [ 11| 5 |12|6 |13 7 (114 )| 8| 2 9 | 3
@g Qzomati |11 | 5 | 12| 6 13| 7 |, 111 TR E: 9 3 | 10| a
@ Malinalli | 12 | 6 | 13| 7 (;) 8| 2] 9|3 |10] 4 |12]|TSs
g Acatl 13 | 7 (; | 8] 2 9 | 3|10 | a4 |112]| 5 |12]6
4 Qcelot! (: | 8| 2| 9|3 |w0]|a|nfs|n2|le]|13]7
@ Cuauhtli 2 9 3|10 a|nn|s 2|6 |17, 119) 8
1
X 3 10| a|n|s |26 |17 | 8]|2]o>
. 1
X Qllin. 4 11| 5 | 12| 6 1B 7|08 2 9 3 10
| tecoant s (126 [13] 7|, 110) g8 | 2 | o 3 10| 4 | 11
!ﬁ Quiahuitl 6 | 13| 7 (;) 8 2 9| 3 [10]| a |11]| 5 |12
Xochitl 7 (i )| 8 2 9 3 10| 4 |12 | s | 12| 6 | 13

Table 3. The full 260daytonalpohualli each of thewenty-day signsis paired with a numerical

coefficient from 1 to 13. The yellow squares mark the startticfceena The order of thérecenasn the

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

left were excerpted from Diaz et al (1993).
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Thesetwenty sets of 13 dayare eacltalled atrecenaporaii [ s et o.bThetarnmi r t e en
that comes from 16th century Spanish sourcessaredained in modern scholarship; yet the
Nahuatl name for theecenass unknown. Nevertheless, the-@8y divisions are prominently
charted in several codices from both Mexico and Central America, indicating thiadbeas
form a culturally significant timetable widely recognized across Mesoamericacénais
named by its first day, whosedayi gn pairs with the coefficient
the first day of arecenadefines the nature of twelve days that follow it. In Table 3, the firs
day ofeachtrecenais designated by a yellow bdx.

Trecenasare depicted in the codices by illustrated charts that visugtiseesand
define their qualities, as seen below in figureés &, b. Theetwo tablesare excerptedrom a
facsimileof the Codex Borgiaas reconstructelly Diaz et al (1993. They portrayl-Crocodile
andl-Jaguar,the first twotrecenasof thetonalpohualli,asinscribedon pages 61 and 62 of the
manuscriptEachtrecenais ascribed tahe deity, depictedn the rightside of the tabland
pairedwith a collection of graphical sigrikat fill out the rest of the fieldt is understood that
these graphicexplainthe sacredcharacteof thetrecena®®

Thet r e ¢ seguerces dhirteenday-signs ararrangedn the smaller sulgells that
line the the principatell andare read from the lower right to the upper.leftave annotated
them with red text that identifies theénglish names of theay-signsandtheir numerical
coefficients(seefigures 23 a, ). In practice, a dag i gaodifisientwould be ascertained by

the signés particular place in the sequence of

17 The number in parentheses within the yellow box lists the order of that trecena in the-fidly2&6unt.

BFollowingMaffied s ar gument i n tlraoydspecifiedtimgeniod panted in tben i i
tonalamatlis one and the same as its associated.d&th must be understood wholistically asingular

0 t ipereono (Maffie 2023).Maffie argues that these illustrated tables render thesebiings present

and tangibleo ritual timekeeping specialists, thus serving as instruments for sacred communion.



36

value.Thus, the placéhata daysign occupiesvithin the compositiortonveys a notational
significance in this case the dagign 6 s ¢ o.eHeré placeimenis itself a unit of meaning

thatstructurewisualsyntax and succinctly conveinformation wittoutanexcess of graphics.

=8
9 Water 8 Rabbit 7 Deer 6 Death 5 Serpent 4 Lizard 3 House 2 Wind 1 Cayman

2-3a
13 \‘;\5 (D,
Death P
—— i
12
Serpent
—
1
Lizard
10 = [ i
House \ 5 I.-—/‘ L1 A
9 Wind 8 Cayman 7 Flower 6 Rain 5 Flint 4 Movement 3 Vulture 2 Eagle 1 Jaguar

Figure 2-3a, b The first and second trecenasCi pact | i / fiop)randt-Ode |l @l / 6 Jaguar o
(bottom). The first dasgign of each trecena is inscribed in the lower righteslbof eachchart ands

followed to the left by the subsequent twelve-8&@yns in their proper order. The position of a-8&yn

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

The images were excerpted from Didak(1993: 6162).
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Similarly, many almanacs incorporate methods for abbreviating lergti®sequences
by using spacedots to count and fill in the span of days between distant periods, as seen on
pages 3384b of theCodex FejérvanMayer (figure 2-3¢) ! This almanac displays folarge,
illustratedcells each with five sulzells underneath. The scenes inltrgecellsdepictdeities

offering incensebundles before other deities seated in temples. Each of the twertglsub

contains a dagign that begins recena

000000000000
090000060

Figure 2-3c. Pages 334b from theCodex FejérvaryMayer, outlining a compressed table with trecenas
listed by their first daysigns in the sulgells. Image source: Loubat (1901).
The annotation in the lower gray field traces the order of trecenas startiny@iticodilein the first

subcell under the firstel, marked by the bright yellow arrow at the right.

As explained in Elizabeth Boone (2007-78), we begin this almanac by counting
days from the sign that marks the firgtcena 1-Crocodile depicted at the lower right sudell

under the first large cell (tabbed with the yellow arrow on figuBeR The left side of the large

19 Spacerdots are different from the dots that represent numerical coefficients, although both are
graphically represented by small colored dots. In usage, sgatseare often drawn in a single line,
whereas dots representing coefficients cluster ardumdualified daysign, or may be connected to that
sign by a line.
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cell is lined with twelve vertical dots, which instruct us to count twelve days@aoodilefor
a full 13-daytrecena This takes us to the trecehaaguar, the daysign inscribed in the
rightmost sukcell under the next large cell (tabbed with a gold arrow-8n)2

We follow the same pattern until we reach the firsteelbunder the last cell-
Flower (tabbed with a red arrow). We count twelve days therefrom to return the first cell, but
land on thdrecenal-Reed the daysign depicted in the second scdll (tabbed with the long
crimson arrow). We now continue to count twelve days fteReedand proceed to the second
subcell in the next panel-Death represented by the spotteklull icon. We would follow this
pattern until all 260 days have been counted

Because this type of almanac abbreviates the entirel@p@ycle into a brief set of
charts, it is often described as@npressed tabBoone 2007: 758). Many of the almanacs
in theGroupfollow this compressed format, using spacer dots to connect distant days and
trecenado each other. Most compressed tables sort theldg@ycle across four panels that
each demarcate fiveecenasjn the manner demonstrated by fig@8c2° Eachsection of the
almanachas a directional association: the trecenas in theslibunderthe fistcell are
associated with the eagitose in the second with the narthose in the thirdet ofsubcells
with the westand 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 S@hitagsvalthat
is culturally significant among Indigenous communitid® observe the 26day calendar. The
Quiché Maya in Guatemala, for example, schedule impocgreimonies according to 52 and

65-day divisions of the 26@ay cycle (Tedlock 2008)nterestingly, nany compressed tables in

20 The five trecenas in the swiells of a single panel are each three trecenas apart from each other, as can
be seen by comparing Table 3 with the arrangement e$igag in the sulgells on figure Bc.
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both Mayan andorgia Groupmanuscriptappear to be designed to facilitate counting 52 and
65-day intervalsmuch likeCodex FejérvanMayer33-34h.

One can easily count a &2y period on figur@-3c by running through four sequential
trecenaswhich take us from the first stdell underthe firstcel to the end of the first trecena
underthe fourthcell. This constitutes a single pass through the almanac-dagperiod is
counted by a run of fiveeecenas On figure2-3c, this involves one full 58ay pass through the
almanac and continues through the sedoecknaunder the firstell, endingone day beford-
Death,the second subell under the secoridrge cel. Another 65 days takes ustdvionkeyin
the third subcell underthe thirdcell; and again td-Vulture, the fourth sulzell of the fourth
cel. These four dayignsi 1-Crocodile, tDeath, XIMonkey and Nulturei divide the 260
day count into four equal parts. Their importance as such is e@&dby their frequent
depictionsn multiple almanacas a calendrical set.g.,Codex Borgia 27, 30, 492).

Compressed tables can also be further segmented into charts wheseamnais split
into subperiods of eithe6 and7 days, o5 and8 days (Boone 2007: 13P33). While a
compressed almanac usually divides the-@&@gtonalpohualliinto four major panels (as in
figure 2-3c), an almanastructured by splitrecenascontains eight panels, so that the days
counted in eactrecenaare divided over two panelExamples of splitrecena tables are found
in Codex Laud 93andCodex Borgia 75/6.

In addition to these cycles and styxles, the 26@ount is further elaborated by the
inclusion of a group of deities known collectively asttiee Lords of the Nightvho comprise
another repeating cycle that intersects with the 20silgrys and the 13 coefficients. TNae
Lordsappear in several codicaad have been identified as individual deiteswn from
central Mexican religios Butwhattheir calendricaimeaninggemainpoorly understood.

Gerardo Aldana (2007), however, argues thaiime Lords of the Nighlikely 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 ttrdsoperated in a rotating fashionhat isthe deity who
presided over the first segment of the sky duargivennight would on the following night,
shift to the second segment of the ,skgd so on over a succession of nights.

Indigenous scribes drafted elegant designs to articulate these complex and intersecting
cycles, sulrycles, and divisions of time. For examplmdex FejérvarMayercontains a
fascinating almanac that delineates the entiredonalpohualliwith day-signs and spacer
dots arranged into a formeé cross pattern (figu@d)2

The almanac includes all the information available on Table 3, including the
order of daysigns and trecenaBramed withinthec r 0 s s 6 drapézobidalrmsarg |,
colorful figures of plants, birds, graphical signs, andNiree Lords of the NighThe
corners of each armarked by the dagigns thabeginthe sequence dfecenadn the
tonalpohuallj connected to one another by twelve spawo#s 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 arskapedsaltirecross.Stacked
along these are another count of trecenas signs, to be read in a different manner than the
signs in arms of the formeé cro3&e arrangement of dagigns allows one toount the
days andrecenadn this almana in multiple interesting waythat are beyond the
scope of this discussion. Suffice to say the tablenderstood, in part, to align the 260
day pbnalpohualliwith the 365day solar yearseeBoone 2007: 11417, for a deep

examination of this fascinating almanac
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Figure 2-3d. Codex FejérvanMayer, page 1, diagramming the entire tonalpohualli, with year
bearers marked at the corners. Image source: Oxford, Bodleian Library. Fejdaxy

(facsimile).

ii-iv. Xihuitl - The 365day Solar Year

As previousl!l y n o t-daycountviescoreurrentlyiwithea®aay sblér O
calendar. In the Nahuatl language, the-868% year is calledihuitl (a homonym for the
turguoise gemstone and its radiant blue color), and thel@g®alendar is called the

xiuhpohuallj or year count.
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The structure of the 36@ay year is composed of eighteen periods of twenty days each,
which 16th century Spanish sources callethtenas it he t wenti esodo, and wro
the 30to 31-day months of the Christian calendar. Each of the twéayyweintenas
cul minates in a special religious event that d
veintenasombine into a 36@ay period, which is completed by five inauspicious terminal
days, called theemontemin Nahuatl,thus completinghe 365-day vague solar year (Bricker
and Milbrath 2011: 499} Table4 lists variant names fahe eighteeneintenasn the Nahuatl
languageas collated by Alessia Frassari (2022: 1856), and dated by Johanna Broda (2016:

181), according to early colonial records.

Veintenai Twenty-Day Period Gregorian Dates
(Broda 2016)

1- Atlcahualo( iWat er i s Abangd February12March3
Cuauhuitehua( A" Ri si ng of Tr eq
Xilomanalitzli( A Of f er i ng of T¢g
Cihuailhuitt ( AFeast of Women
Xochtzitzquilo( i Gat her i ng of H

2 - Tlacaxipehualiztli( A Fl ayi ng o) March 4- March 23
3-Tozoztontli( A Snva lgli | o) March 24- April 12
4-Huey Tozoztli ABi g Vigil o) April 13 - May 2

5-Toxcatl( APopcorno, ADr ou|l May3-May?22
Tepopochtli A Smoki ngo, @A Fumi

6 - Etzalcualizti( i Eat i ng Cor n a May23-Junell

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 ( A Sma |l | Feast June 12 July 1

8- Huey Tecuilhuitl( AiBi g Feast of July2-July?221

9 - Miccailhuitontli ( A Sma | | Feast July 22- August 10
Tlaxochimaco( i Of f er i ng of FI

10- HueyMicailhuitl ( A Bi g Feast d Augustll August30
Xocotl Huetzil i Fal I i ng Fruito
Tenahuatilizti( A Di spensationo

11- Ochpaniztli( " Sweepi ng ¢t he August 31- September 19
Ecozti( nYel | ow Beano)

12-Teotlecol A Arri val of t he| September200ctober9
Pachtli( A Mo s s 0) ;
Pachtontli( A Sma | | Festival

13- Tepeilhuitl( AFesti val of t October 16 October 29
Huey Pachtlil iBi g Festival o

14- Quecholli( A Da riitRo serat e Sp| October 30 November 18

15- Panquetzaliztlii " Rai si ng t he November 19 December 8

16- Atemoztli( i Wat er Descendi| December9 December 28

17-Ttl( AShrinkingo or AS| December29January 17

18-lzcalli( A Gr owi ngo or @A Re| January 18 February 6

Nemontemi(Five inauspicious intercalary days) February 7 February 11

Table 4 The eighteeneintenasand fivenemontemin the Mexica version of thehuitl. Nahuatl

variants forcertain20-day period, recognized by different communities, are written in blue text.
Although regional variants of the 3@y calendar follow the same consistent structure with eighteen
20-day periods and 5 intercalary days, they are not collectively standardized. Fores)diffggent

communities observe the beginning and end of the year on different dates.
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Records from the 16tlh7th centuries indicate that the names of some ofahenas
and their corresponderswith the Christian calendavariedfrom one community to another,
including those speaking the same langifay@t the temporal structure of tkénuitl remains
the same throughout: eighteen intervals of twelatys each followed by a-8lay intercalary
period. The five intercalary days, knownresmontemamong the Nahua, angayebamong
Lowland Maya (Bricker and Milbrath 2011: 49%0), are considered to be hazardand
liminal, marking as they do the end of one ywhile also clearing the way for the next.

When the 26@aytonalpohualliis lined up with the 368layxihuitl, it leaves a
difference of 105 days between the two cycles. This means thtantdpohuallisigns 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: 37Pwing to their later positions in the solar calendae, nature
of thesedayswill differ conceptuallyfrom those named by the same dagnsearlierin the
year. Thatdifference is likelyexpressedby the indivilualmodificationspainted onto a single
day-sign as it repeatsithin an almanac.

This format is advantageous for the 2y agricultural cycle ithe Mesoamerica
highlands since the course of the growing season begins and ends on thesalpehualli
sign which isrepeated twice within a single solar year (Wooley and Milbrath 2011: 40). Yet
the originsofthe26@d ay cycl e may have developed primaril
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 th@eoon anccounts nine lunations from then to estimate and prepare

for the birth date of her child, a span that lasts approximateh2@86@ays (Boone 2007: 16

2 Geraldine PatriclEnci nadés et hnography on the 3ywmisHows cal enda
that it follows the sameeintenastructure of the Aztexihuitl but usesdifferent names and begins on a
different date, starting on March 18 (Patriekcina 2011: 43)
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17; Furst 1986: 7-Z5; Tedlock 1985: 85). Thus, the 288ytonalpohuallimay have been
rooted in the experience of human gestation and physiology, whikhilnd is rooted in the
regular path of the Sun.

An individual xihuitl, or solar year, is named after tiomalpohuallisign of its 360th
day, which is said t o thubcalladtheyearveardr (Backerand t he vye
Milbrath 2011: 499H450). Because of theay thatthe 266day calendar intersects with the
xihuitl, only four daysigns can bear treolaryear. They are always spaced five -gigns away
from each other antbtate through the thirteen coefficients as yeearing signs. These sets of
four signs vary according to the daywhich 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 yleaarers. These saisday-signshave been

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

Set 1: Crocodile; Death; Monkey; Buzzard

Set2: Wind; Deer, Grass; Movement/Earthquake
Set 3: House Rabbit; Reed Flint

Set 4: Lizard; Water; Jaguar; Rain

Set5: Snake Dog, Eagle Flower 2

The fourday-signs in Set 3 the daysHouse, Rabbit, ReezhdFlint - are the year
bearers recognized by the Mexica apecifiedin the royal Mixtec historical codices, as well
as in most of the calendars from Bergia Group The elaborate formeé cross frémjérvary

Mayer 1places these yeduearers in circles carried by birds at the corners of the page (Bgure

2 Tavarez also includes the names of Zapoteesitgtys that correspond to those listed here. For the sake of
simplicity, | have left them out of this discussion.
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3e). However, the Zapotec calendars employ the signs in S¢h@yasrbearersn their
systemWind, Dog, Grass/SoaprgandMovement/Earthquak@avarez 2022: 2@2)2*
The patterns in these sets are based ordag4livision of theéonalpohualliandassign
one of four rotatinglay-signsto the same day in a solar year from one year to the next
(Frassani 2022: 41). Thus, if the new yearakebratean a day namettHouse(following Set
3), the same day on the following year would?bHeabbif then3-Reedon the next year, ant
Flint the year thereafter. The following year, the same d&Hsuse thus returning to the
beginning of the set of four dasygns buproceeihg with the thirteen coefficients. By the time
we reach 4Rabbit, thirteen years would have passed irxtheitl.
The pattern holds for any given day in a solar year. If the date for sowing crops begins
on the dayl-Crocodile(following Set 1), in the following year the same annual date would fall
on2-Death followed by3-Monkeya 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 cosmigtighle,
wascelebratedy an important ceremony described in Nahuafesiuhmolpilia A Busd|l i ng
or ABinding of the Year s. feated a specal vi2sibiddthe 146 ) .
annual fire drilling ritual common across Meso
inaugurate the new Sgear cycle. In central Mexicdhe ceremony for drilling the New Fire
coincided with thes u méds passagm the autumnpwhich was marked by the zenith passage

of the Pleiadesr Tianquitzli( i Mar ket pl aced) i n Nahuat/

24 Although the Mexica and Mixtec calendar systems both marked thégagers with the same daigns

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

year dates are marked one coefficient lessthane Me xi ca 6 s . For example, the
marked by the signsReed in the Mexica calendar andRéed in the Mixtec calendar, ands64by 3Flint

among the Mexica, andRint among the Mixte§Wooley and Milbrath 2011: 481).
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Mesoamericans also recognizefi#-yearcycle, called thduehuetiliztlin Nahuatl.
This larger span aligned the 288ytonalpohualliand the 36&5layxihuitl with 65 cycles of the
planet Venus? who is revered aan importantdeity amongMesoamerica eeligions (Lopez
2016: 148; Turner 2022: 2@ee section hii) . The use of sets of dajgns, 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 yedo the next, while at the same time ascribing a special charactemimna
to each new year in sequence, as qualified bgdyssigns inscribed in the calendrical texts.

Similarly, it has beemreviously notedhatthe character of a dagigh wasalso
informed by its position in the solar yeas in the case of the-salledmoveable feast3 his
termis found in early colonial records to describe Indigenous festivals thatnaeredor the
tonalpohuallidatesignon which theywere celebrate(Frassani 2022: 46). Unlike the eighteen
annual feasts of theeintenacycle which were anchored to the solar year, moveable feasts
would occur every 260 days ameerethusobservedn differentannualdatesfrom one yeato
the next. Alessia Frassani cites an exarfmole page 30 othe CodexBorbonicugo illustrate
how agivenmoveable feaganchored to th@60-daytonalpohuall) wasmodified by, and
incorporated intpits variableplacement in givensolar year.

Borbonicts 30depictsthe annuaVeintenaof Ochpanitzlj which is dedicated to the
maternalgoddess oci. Most representations of this festival feature Tyetherethe vegetal
goddes<hicomecoatis prominently portrayed at the center of the sc@micomecoatis a
calendrical -B8ameeméeani whnhalpdhuallidate af hes movealiee
feast yet onBorbonicts 30she is shown receiving worship as if she were Tigure 24a).

Frassani argues thaighscendndicates thaChicomecoal s moveabl eonf east

25 Each Venus cycle is584 days.

occur
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Ochpanitti duringthe annuaveintenacycle documented iBorbonicug(Frassani 2022: 539,
75-76). Thistiming is specific to the year of that cycle, whietassancorrelates witiL508 ce
(Frassani 2022: 77%raphicson Borbonicts 30indicatethatChicomecoatl festivalwas
celebrated in a way that fused it witlethites ofOchpanitzli That is the observance dis
moveable feast was modified perplace in the solayear andook on the characteristics of the

Toci and her annual worship

Figure 2-4a. Codex Borbonicupage 30, depicting the annual veint@ezhpanitzlj dedicated to the
goddesdoci, seen in white garments sitting at the lower right of the so&relebrant attired abe
goddessChicomecoatktands prominently at the cent#rthecomposition She isvorshippedn the
manner that Toci would bduringthis veintenafestival asdescribed irearly colonialaccountsf
Ochpanitzlirituals. For examplesheis attended by figures covered in white chalk and poictgs,
identifiable as the costumed Huastecas who accomp@pdn Ochpanitzli(Couch 198572).
Frassani argues thiite graphics document the occurrence&-cfoatl/Serpen{the date of

Chi ¢ o menwweeablelfed¥in sync withOchpanitzliduring theannualfestival cycledocumented in
Codex Borbonicuswhich is likely 1508(Frassani 2022: 737). Image source: FAMSI.
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While ancient Mesoamericans carefully calibrated the cycles of their calendar systems,
it is not clear itheyused a type of correctional adjustment, such as a leap year, to ensure that
their 365dayxihuitl remained in sync with theverage365.25days that span the solar year.
Both early colonial sources and contempostindiessharemixed perspectives on timeatter,
anda rich body of literature engages the questfoiihe issue does not concern our discussion,
but it does complicate efforts to correlate dates recorded in ancienarilrstan sources with
dates in the Gregorian calendar.
Most researchers interpret prertesian dates based on the system of correlation
developed by Alfonso Caswhichconnects Aztec calendar signgh commensurate Christian
dates based on three historieaentschronicled in both calendars from 1519 to 1521. These
dates include the day the conquistadors first entered Tenocbititisiovember 181519,the
Noche Tristebattles on July 11520,and the subjugation of the ciby August 13,1521
(Morante L6pez2019/8) . The foundations of Casods correl a
documented under botbnalpohuallisigns and Julian dates makséem likea suitable anchor
point for assessing corresponding dates between Native andCBtistian calendars.
However, &t hough it has been widely embraced, Casof(
certain shortcomings, and efforts have been made to refadnmprovethe system. Alessia
Frassani explains that Caso6s caoendardy ati on may
approximately a year, and thus requires finer tuning with other data for more accuracy (see
discussion in Frassani 2021:-78).
A further concern is that Casobs system doe
intercalary correction with the Aztec calendars, a perspective embraced byesaarchers

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 Lopez 2019.



50

was critical to the survival of the densely populated cities oatiogent world Similarly,

rituals based on regular astronomical intervals, such as the drilling of the New Fire at the nadir
passage of the Sun, would requigéiable andconsistentalendrical alignment with the solar
stations. This suggests that the ancient Mesoammerai@veloped 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 arauilt 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 tikeeping device developed by ancient Mesoamericans.
Indigenous ancestors also developed architectural monuments andpeggdphic features in
the landscape to assist in what Anthony Aveni dadlszonbased astronomfAveni 2001).
That is, the stations of the solaryes uch as sol sti ces, equi noxes,
nadir passageswere assessed using bothurat 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, severdllassic period structures from the Mayan Lowlafidsllectively
known asE-Groups are temple complexehat wereorieniedtowardsobservationapointson
the horizon where theunrises or seten calendrically significantiays (figure2-5a, illustrated
by | van GpBbaAssuccinétly explainety archeologist van GpGeojpc, an
is a symmetrical architectural complex consisting of a pyramidal platform with anwesist

axisbuilt on the wesirnend of a plazavhoseeasterrimit is bordered by an elongated

27 The Maya Lowlandsre inthe southern portions of the Yucatan Peninsula, and are spread over parts of
Guatemala, Mexico and Belize.

E

.
[
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platform that runs from north to south (Gprajec
alongthe top of the platforpfacing the western pyramid a symmetrical layout.
An observer standing on the pyramid could gauge the position afitivehenit rose
over theeastern platfornand thus track its movements throughout the year as it transited north
and souttper annual seasomhesuncould be seen rising over the central building of the
eastern platfornonthe equinoctial quarter day® and ovetthebuildings attheg | at f or mé s

northernand southerextremites on the summer and winter solstices respectively.

rd ”
S &
N »
X @
@5 @°
central axis central axis
4 /4
S %%
o, @ocl
% %
M Uaxactun type N
Cenote type - P :

Figure2-5a. Schematic drawings by ar cheo-groupcomplexdsvan Gpr a
as seen from abov@he two types areamed foithe Mayan archeological sitaghere they are found

Uaxactin and Cengteoth in Guatemald he squardeature on the lefof eachplan marks a large, east

facing pyramid. This structure forms a vantage point from whig@mayview the sun as it rises behind

the platform on the right. Architectural featurestbe platformalign with the morning sun at different

solar stations, specifically the solsti@® equinoctial quartetays.

| mage credi:t4figue@rajc (2021

BGprajc (2023: 3) argues that fAequinoxesd in Mesoan
guarter days that mark the midpoints between the solstices, dividing this interval into two equal parts of
approximately 91 days. They differ slightly fraire astronomical equinoxes in that they fall tlays after

the vernal equinox, and2 days before the autumnal equinox.
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RESERVA DE LA BIOSFERA MAYA - MAYA BIOSPHERE RESERVE N

GRUPO E, Centro de Conmemoracion Astronémica
/ E, Astronomical Commemoration Compound

- En el Clsico Temprano, 250 - 600 d.C.
+ Se termind de construir el Complejo de |
- Conmemoracién Astronomica. "y
« Se construye el Templo E-10 el mas grande del
Grupo y el inico con boveda escalonada de la
ciudad, asi como el primer Complejo Tradico.

. Después del 600 d.C. el Grupo E fue perdiendo :
PS4 suimportancia progresivamente, hasta que fue
abandonado con el resto del sitio en el 900 d.C.
todya-sk—zso 600d.C.

En el Preclésico Tardio, 300 a.C. - 250 d.C.
Se realiza la construccion dé la primera
¥ fase del Complejo de Conmemoracion
Asuonomlca El mas famoso def sitio.

fthe

Commanoram Compound's first phase, the most
famous structure complex of Uaxactun.

b R Comlm(wndrmwtf 10, lhebdgatohhcam the
i mn . nnnnn  ONYY COrbelvaulted ceiling of the site and the first Triodic

. f the cit)
Estos importantes edificios i i Alsmndice:
P g e o:v s_e constr uy'er on hace mds de 2,000 arios After 600 A.D. Group E progressively lost its importance and
These impressive buildings were built over 2,000 years ago was abandoned like the rest of the city in 900 A.D.
y v

il 2

Figure 2-5h. lllustrated reconstruction of the Mayad&oup at Uaxactun, Guatemala, as posted on a
placard at the Reserva de Biosfera Maya (Maya Biosphere Reserve) Calabasco, Gudieatga.
credit: de la Cordova (1997).

The famous Eroup assemblage at UaxactimGuatemaldfigures 25a, b was
designed tonarksunrise on theolsticesandequinatial quarterdaysin the manner described
above(Powell 20L0: 416) Its alignmentsappear taepresent a calendrical formtaat is
anchoredo the summer solsticen June 21 ais t referdhce point or seasonal ti me k.
(Dowd et al. 2017: 567However, he EGroupcomplex at the Mayan site Gfalakmul in
Yucatan, Mexicoexhibits structuralfeaturesa | i gned t o teftheratdsuisinge posi t i
settingon calendrically significant dates, which inclutie dates dbothits zenith and nadir
stations (Dowd et al., 2017).

Archeologiss Ann Dowd, Anthony Aveni and Ramén Carrasamue that, while the
design of the Esroup complex at Uaxactun was calibrated to solstitial intervals, alignments at

Cal akm@l dsp Erepresent a calendrical reform tha
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(Dowd et al, 2017560,575 see also Powell 2010: 40%olar zenittoccursshen t he sunés
positionappearglirectly overo n e 6 s in the cartter ab the skt high noon and, like the
nadr (when the sun i s dioccarsdnlyiynthdtopicevceper oneds | o
year. This is ahighly localized and sitspecificastronomicat ve nt , as the ti ming
zenith and nadir stations chasgecording to latitudeThey occurcloser to the equinox at
latitudes closer to the equator, ardser to the solsticear the limits of the tropicsvith a
range of intervening times per latituflebell 2008 488 figure 20.1

Since the zenith and nadir passages each last only a daygléridrical reform may
have offerech mode of timekeepinthat was more finely tunetian one based on solstices
when the positiom f t h e appearé Satignaaytfdr approximately five daghile
speculative,tiis possiblghat the calendrical reformsvidenced byhe EGroup atCalakmu
may havepredicatal the New Fireschedules observenturies latein theLate PostclassidAs
previouslystakd, theséNew Fireritualsweretimedw i t h t &utimrahadirdpassage.

E-Group designs allowbservers 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 solstitieey represent a wider practiceavhbeddingastronomical
alignments into sacred architectutec c or di ng to | van Gprajc, Febr uc
among the datamost markedy the centrahxis orientations in sacred architecttnam the
region This interval approximates the sacred-28§ span that atsbrackets the summertime
planting and cul ti va2; 209lb:$26:0R7:09).(nGpAzee¢ ¢ 2021 a:
solar calendar, these days would begin with theestitena Atlcahualo- CuauhuitehugFeb
12) and end on the last day of the thirteamimtena Tepeilhuitl(Oct 29)(see Table 4) This
suggests thadflayanarchitectsdeveloped 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 asTeenplo Mayoxfigure 2-5¢) which, like other
Mesoamericamonuments, was a marvel of architectural engineering. Through the 14th to
early 16th centuries, this westwelating pyramid was enlarged seven times at the behest of
different Mexica rulers,itsever x pandi ng grandeur mar kdaing Tenoch
prominence during the Late Postclassic. The renovation process involved covering earlier
phases of the building with rubble and iiilorderto build the foundations for subsequent

enlargemerst

Figure 2-5¢. 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 thestisiog
thequarterday near th&pring equinoximage credit: Stauber (2013).
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Archeologist Leonardo Lépez Lujan (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 hate rose
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 diglside, framing a comparatiweharrow gap
between them.
According to ethnohistoric sources, the sanctuary on the northern side of the platform
was dedicated to the rain gdthloc, whose worship was already quite ancient and widespread
throughouthe Central Mexican highlandky the Late Postclassic. The sanctuary on the
southern side of the pl aoWnpatromdeitdlgitzilopectti, c at ed t o
whose name meafisHu mmi ngbird on the LeftoHéwahere f#fl eft
renowned as an exceptionally powerful warrior, and was assowiétethe sun, fire, heat, and
combat. The top of the temple was thus a place wdwmic powers ofvater and fie,
moisture and drynessiere venerated in sacred balance.
A passage written biyray Toribio de Benavent{@d4821569) a Spanish-ranciscan
monk and early colonial chroniclémetter knowras Motolinia his nickname among the
Nahuas suggests that the Templo Major was astronomically orieMetbliniawrote that the
templewas designed in such a way that the dawning sun would appear to rise alongthe mid
point of Huitzilopocht!|lids (brempheratpehel vameG
the equinoctial quarter dawhich occurredowards the end oflacaxipehualitzl{Aveni 2001:

236-239; Aveni, Calnek and Hartung 1988: 298keTable 4)*° The Templo Mayor wathus

2t is not clear if Motolinia was referencingthe aido i nt of Huitzil opochtl i ds shi
the top platform, or the migint of the pyramidal edifice itself (Aveni, Calnek and Hartung 1988). An early
colonial rendering of the complexinh e Nur embur g Map depicts the sun fr
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designed tanark thedivision ofthe solaryeararound the equinox, whidiroadlymarks the
transitionbetweerMe x i wei @nd dry seasonsopan(the rainy season) aridnalco(the dry
season)n Nahuatl. The former iseraldedvhen thesun rises north of the cited midpoint, while
the latter is marked when tken rises to its south. The deities presiding over these seasons
were installed in the twin shrines crowning the sanctuangably framing this celestial event
and related changes in the environment.

Motoliniaalsost at es t hat the temple was remodel ed
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° 905.
architectural correction was required after the sequence of renovtiddaslarged the temple
as the Mexica grew more politically powerful
with each reconstruction, its original orientation could no longer frame the equinoctial sunrise
because, at latitudes north of the equater,thSunés dai ly path angl es sol
rising and setting points on the horizon.

Thus, the expanded structure of the renovated temple would causelé&gebp
structures to fall out of alignment withe risingsun on the equinoctial quarter days, per the
structurebds original orientation. The Mexica r
to reengineer the massive shrine so that its sumasproperlycalibrated withsunriseon the
correctcanonicaldates 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 gap between these sanctuaries marked the equinoctial sunrise (Aveni
2001: 238) See figure éain Appendix

30 Motolinia 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
Mexi cobs mountainous topogr awpwHichthey markedtheast r onom
rising and setting of the sun or other celestial bodies on important dates. JohanpéaBreda
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 typecafi@stiacal
yardstickfrom its vantageThese dynamics are demoasd in the illustrated chart that Broda

composed to elucidate her findings, seefigare 2-5d.

POSICION SOLAR Solsticio de verano Mitad del afio Solsticio de invierno

FECHAS EUROPEAS junio 21 abril 30 y agosto 13 marzo 23 y septiembre 21 febrero 12y octubre 30 diciembre 22

Figure2-5d. J o hanna Bedohdr20186: 193 |figure 4Ggdepitingthe eastern sky and
mountain ranges as viewed from the pyramid shrine at Cui¢ailong with azimuthal coordinateBhe
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 credind copyrightJohanna Broda (2016: 193).

As Broda noteshte peaks align with the sunrise on i
path swings north and south throughout the year (Broda 2016), a usage recalling the elongated
platforms of the Mayan&r oups. Vi ewing the Basinds eastern
Cucuil cobs sacred pyramid, Broda notes that the
both equinoctial mighoints: March 23 and September 21. The peak of Popocatepetl, south of
Papyo, frames sunrise on the winter solstice. The pelstt. dflaloc 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: 1993), the dates bracketing the summertime agricultural cycle.
Similarly, Mexicobs rainy season begins around
peaking around the summer solstice before a temporary dry spell aroud Jwlyich breaks
when heavy precipitation returns around August 12 (Tichy 1983).
Broda argues that the orientationtloé Cuicuilco pyramidindicates thafithe 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 certaimcdle i cal dates. 0 (Broda
Research by Ezcurra et al. at the sanctoatlhie Rain Goen Mt. Tlaloc, (2022provides
similar findingsaboutits orientation to topographiahdmarkghat align withsunriseand
sunsebn culturally significant calendrical datdshey argue that by using the landscape as a
sacred timeracking astronomical device, ancient communities could map the stations of the
solar year without the need for a leday intercalation.
It is notable thatheseastronomically alignethndmarkd whether builtstructures,
natural landscape features some combination of bothidentify annual solapositions and
solarstationssuchas the solstices and the equinoctial quarter.dagsenacounts may have
assisted irtrackingthese intervals and aligning thearwith thetonalpohualli The time span
between solstices and the equiti quarterdaysis approximatehbetweerB89-93 days(NCEI
2024) which averag@sapproximately91 da. This isthesamenumber of day# seven
trecenas13 x 7 = 91(Dowd et al., 2017: 560 Christopher Powelin his discussion of
observational alignments at the Mayan sites of Calakmul and GbBlpawluras) demonstrates
how trecenacountscanconveniently measure the days between solar stations as observed at
theselocations Powell2010: £9-415, figures 315,3)6We can apply Powel | 6s f

plotting the solstices and quargalys using the central Mexicéanalpohualli
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If thewinter solstice,~-December 21regorian occurson 1-Cipactli/Crocodile(the
first day-signof the 26@day cycle), the equinoctial quardaythat followsin the spring would
occur seveltrecenadater, onl-Malinalli/Grass, or March 22 The summer solstidbenfalls
another seven trecenas lammmencingn June 2lunderthe daysign1-Ozomatli/Monkey
(which is also athe center of théonalpohuall). The fall quarteidayis another ninegpne
days later, osept D or 1-Ehecatl/Wind Counting seven trecenas therefrom landthen
Gregorian datef December 20, ot-Coatl/Snale.

The twentyeighttrecenascounted thus far total td63 days,requiling the addition of
one more day to complete the 3@&yxihuitl. Thesubsequenwinter solstice (December 21)
would then fall under the dasign2-Miquitzli/Death while the followingvernalquarterday
would occur or2-Olin/MovemeniEarthquake the summer solstiogould fall onthe daysign
2-Cozcaquauhtli/Buzzarand the autumnal quartday on2-Mazatl/Deer The coefficient
increases by 1 for all four stations each year, whidgeprogressionf their day-sigrs follows
the sequencim theyearbearer seriesutlined by Tavarez, cited in sectiorivi Here, the
solstices follow series 4nd the equinoctial quarteays follow series.However, the same
structure applies regardless of which g&yn names a given solstice or quaday, as the next
station (i.e., quarteday or solstice) will follow seven trecenas lafhis system allows one to
calculate theipcomingdatesfor the solar stationgnd their associated seasoRgt rather than
simply markingthe yearlyrepetition ofseasonatransitions it alsoinvess each witha unique
day-sign and thusa uniquecharacterwhich would repeat only after 52 years.

Thattrecenacounts were incorporated into the sacred architectural alignisents
demonstrated by the fact that many such alignments suardise or sunset attervals of
thirteen and twenty dayboth of which are foundational cycles in to@alpohuall) as noted

by IvanG p r @Q2%ta: 24). This suggestthat the at least some of the almanacs and trecena
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tables in theBorgia Group wereused in the context of sacred sites designed for observational
astronomy While further research would is nheeded to support or clarify this possibility, the
Venus almanacs discussed in section igriisent a likely casdesoamericaapproaches to
sacred timekeepinigtegrateintertwining calendrical cycle@hat were once mappedtime

sacred almanacs)ith observations in thenvironmentsuch as the u rriging or setting at
seasonal intersectioriBhis rich heritage alsmcludes thebservation of ecological phenomena
in terms ofseasongbhenology

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 acrossnbérgervaf!

The observation of phenological events, coupled with sacreekémging and horizebased
astronomyhas beemlocumented among the Quichtaya of Momostenango, Guatemala, by
anthropologist Barbara Tedlock (1985; 2000: -188).

Tedlock studied the Quiché version of the 2B calendar under Maya calendrical
specialists, who also planned agricultural work in concert with bird migrations and
astronomi cal cycles. The appearance of migrat.i
regonal skiesindicateupcomingchanges in the weathesince these birdgilize stormdriven
winds to facilitate their flightsMaya farmergay attention to these migrations to fore¢hst
weather and coordinate their cultivation schedules. Tedlockstissthow Andrés Xilpher
teacher and a Quiché time specialist, explained this phenological phe namdemawfarmers

understand it;

311 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 ficiembidel to engagBorgia Groupalmanacs

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 sterduring both the spring and the

autumn. On April 7, 1976, the hawks flew over Momostenango just hours

before the season6s opening thunderstor m.

[ Andr ®s Xil oj ] told wus, OYesterday hawks p
hundred, by thehousand. Our seeds were planted. When they pass by

agai n, in October, they drop the [constell e
bent one, into the sea and the water shuts off, we bend the cornstalks.

Each year when they ar upouteftebeay | i ft the t|
and the water comes. | saw them yesterday by the thousands, now today

it's raining. o

- Tedlock (2000: 185).

Xil ojdbs observation combines phenology and
During their seasonal migrations, the hawks capitalize on wind currents generated by
convective changes in weather patterns and channeled by topographic features such as
mountainranges, valleys, anmbastlinegTedlock 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, wheneas thei
southbound migrations presage drier periods.

Mayan cultivatorgorecast weather patterns and plan agricultural tasksabking
these migrations in sync with astronomical observationsp@ksage of theé t h iberos® s

which refers to fia seven star isosetsechi sm in the
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astronomicaindicator(Tedlock 1983: 83). Xiloj associatdite bent shapef this asterism
with the task of bending corn stalks before harvBse. disappearance ofistcelestiakross
ii nt o (i.eh below theahorizon)s triangulated in Maya timekeeping practice with the
hawksd® s out h btoassesknpontarg seasonal ohargjes. Like the sacred peaks in
the Basin of Mexico seen from Cuicuilco and Mt
transits, penologcal eventsand astronomoal cyclesmap out sacred timelhe land and sky
are, like the almanacs in thmoamoxtlj sacred calendars.
That Postclassic communities in Central Mexatsoengaged in phenology is
evidenced ¥ thedescription of theuitlacochin the Nahuatl name for the curbdled
thrashera 16th century Nahuatl documenhis sourcestates | t duiacoohiotote d
which is taken from its song, because it sailacoch cuitlacoch tarata, tarat, tatatati,
tatatati, titiriti , tiriti . [ ] And in the winter it does not si
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 sittlieg) it, continuing to call, to
sing. 0o ( Sah aBpékil Earthly ahingH1-522. This 3tatement is explicitly
phenological, since it relates %he birdds song
Alessia Frassani cites research by Michel Gilonne to explain phenological features
painted in therecenatablesinscribedin the Codex Borbonicu§Frassani 2021: 7#78; Gilonne:
1977). Thsma n u s clB-daytdblésscontain cells and saklls that present a wealth of
sacreccorrelatedor each day in the count: including dsigns, numerical coefficients, the

Lords of the Nighand theThirteen Volatiles

32 Interestingly, this same source states thattheebniel | ed t hrasher was fé capabl
i s t eac h aBodk &l Earthly PhindsHa-52), suggesting that there was regular bonding between
humans and certain animals in the Late fassic, if not much longer.
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Figure 2-5e. Excerpt from thérecena tabldor 1-l t z c ui nt | i CodeXOBoidpanicupdge lat.m

The pairs of cells show elements associated thitee of the thirteen days that constitutetteeena

The central cell in the right column depicts a turkey, one of ttieen VolatilesNote the red caruncles

on its blue headyhichsignifiesits sexual maturitgndoccurs during the months of July and August
(Frassani 2021: 78).hese red lobes are absent in the turkeys painted in the corresponding cells from the
other trecena tables in tB®rbonicus Image source: FAMSI.

Gilonne observes that thieecenatables on pages 14 and 15 of Barbonicusi which
arel-Itzcuintli/Dogand1-Calli/Housei display a key variation that does not appear on the
othertrecenadables painted in thecreenfoldThis variation is seen in the turkey, one of the
thirteen Avolatiles, 0 whi c lrecénaOngagesd4adndls,e d wi t h
the turkey is painted with red caruncles on its blue head (fighe.2These features were not

painted on the turkeys shown in the manusi p t @recenasiviio @lso 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 2021:78).
Red caruncles indicate that male turkeys, whose caruncles are otherwise blue, have
reached sexual maturitfheydevelop around the months of July and August (Frassani 2021
78). Frassani notes that the treceh@g and1-Housewould coincide with those months in
the year 1508. She argues that the explicit de
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 tBerbonicus wherethe annual festival cycle was recordea series of
elaborate and colorful tableaughe asserts that the seasonal signs depicted inthesea
tables indicate that ancient Nahtirackeepersyer e Acapabl e of reading, u
anchoring the passing of the seasons and the solar year within theajléonalpohualld
(Frassani: 2021:78)rr assani 6s di scussion underscores how
teoamoxtlimay connect with specific ecological events, rooting their painted imagery in the
living landscapeln this manner, the authors of the sacred almanacséoihded and

instrumentalized data from the environment in their sacredkaeping 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 tie®@amoxtliand identifyingtheir ecologicalaspects | 6 d
like to share a most cherished personal memory from 2020, while | was at home looking over
color reproductions of different codices with my dearest friend, the late Christopher J. Sutton
(19662021). Like myself, Chris was a seasoned artist withakscaf work in his portfolio and
severaktudiotechniques in his toolkitWe onuarvel over the artistry in teoamoxtlitogether
anddiscuss them from our perspectives as makausconversationselpedme sortout my
notesandweighpotentialhypotheses Chr i sés own background in art
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 duringour discussiondis insights were invaluable as | conductedresearch for
this dissertationparticularly inmy effortsto understandentify thefeaturesand life cyclesf
different plants and animafsesnted n the codices.

We were discussing the depictions of tfezenal-Olin/Earthquake; Moveménas it
was painted in three different almanacs fromdbeices Borgigpage 68a)yaticanus Bpage
61), andBorbonicug(page 13). These threariationsof the sametrecenafeature variable
depictions of the godde3d$azolteot] the complexmoon divinity who also presides over the
earth, cotton, weaving, tteeeam bathcompostrefuseand medicineThe deityis shown in the
main cell of each table ithe company oflifferentanimals that include snak@dentifiable as a
coral snake in twof theiterationg, anda large raptor that appedosbe adifferentspeciesn

eachversionof thetrecena (figures3-1a, b, c}?

33See sectioniiivbelowf or more detailed anal ysis .JgHisenttys goddes
likely a multiform of the deity, antlbelieve it isa glyph for her name or title. The Nahuatl name for this
speciesjnantzicatl t r a n s |-nad tehs & adtwtenfi(@9a: tL60).
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Figure 3-1a. Thetrecenal-Olin-Earthquake/Movemers shown irCodex Borgiapage 68a.

Figure 3-1b. The same trecena as shown in the Aztec §yldex Borbonicugage 13.
Figure 3-1c. The same trecena on page 61 ofGloelex Vaticanus Brhe 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\taticanus B 6land pointed out the
red cone protruding from its head, a detail which | had overlooked until that moment (figure 4
1c). Chris identified it as the crest of the horned guan (Oreophasis derbsmp)tinghis
proposal by comparing the avian depicted in the codex with photos of the actual(figumes
3-1d, e, f).The horned guan & large, turkeytike bird that is very rarely seeft is an

endangered speciésundonly in the humid cloud forests @uatemalandadjacent areas in
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the eastern Mexican state ©fhiapagGonzalezGarcia 1995GonzalezGarcia et al., 2016:
186). These regions amast of the Isthmus of Tehuantepec, fiogrpart of the Mayarwultural
landscapdar from the Mexican Highlands whetige Vaticanus Boriginated Elizabeth Boone
proposes thabased on its stylistic featurake Vaticanus Bnay possibly have begmoduced
in theMixteca areagBoone 2007: 22229),which are ¥00 kmor moreaway fromthe

western limit of theb i r cdréestly knowrhabitat.>*

3-1d 3-1e 3-1f
Figure 3-1d. Detall of the avian fronCodex Vaticanus B 6Note 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).

Chrisds observation is signif iVateanusB si nce
61is either a vulture or huactli (the Nahuatlterm for the laughing falcon) (Anders et al.,

1993: 282; Gajewska 2016: 2067; Zamora Corona 2019: 1178). The latter assessment is

34Yet itis also quite possible theticanus Bvas created at a site further west, particuladysidering

the similarity in its contents to those@odex Borgiawhichwas 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 omBorbonicus 13which depicts the same trecena ruled by the goddess Tlazolteotl
accompanied by hird identifiable as a laughing falcon (for a more thorough discussion, see
Gajewska 2016). The bird @orgia 683 by contrastrepresents a vulture in the Mixteca
Puebla style. Yet neither the falcon nor the vulture resembles thepaitdad o Vaticanus B

61, whose red crest, dark feathered body and wimiézl 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 imuuortary
bi ology, explains that the horned guan A... ha
a smal/l red horn on its head. [é] No reference
ethnohistoric] sources, nor has it been recognizedamdng bi rds of #he Mayan
(Aguilera 1983: 77).

Considering Aguilerads assessment, it is re
guan in thaeoamoxtlj a finding which may be as infrequent as the avian itself. Its appearance
indicates that the manuscriptds Centr al Me xi ca
perhaps of its native range far across the Isthmus, along with other biota and the Mayan
communities who live thef€.On t he ot her hand, it might sugges:s
was much wider during the Late Postclassic than it currentfeismost significantly, it
indicatesthat ancient scribaa the Mexican highlanddrew 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 Bnay be far more sophisticated than one might expect from thedadssdoppy
rendering of its graphics, whose imprecise execution lacks the clean lines and even proportions
common in otheMixteca-Puebla graphics.

Chrisdéds identification of the guan drew my
specificity by which different entities, and particularly different life forms, were depicted in
Mesoamericabds ancient manuscr ispstasni 6Ssu cdni sscpuescsiifc
the red caruncles depicted in Borbonicusl®4 assummarizedn the last chapter. These
observations underscore the deliberate precisi
depictions of the natural worl@&ven a codex as loely rendered as théaticanus Bexhibits an
exactness in its imagery.

This visual, observational specificity is central to the hypothesis proposed by medical
historian Gordon Bendersky (2000) regarding dodiateed figurines found at Tlatilco, an
archeological site located in the western Basin of Mexico, dating from theHeamative
period (~1206900 bce).

Ancient sculptors at Tlatilco crafted a distinct genre of small terracotta statuettes that
are frequently glossed as APretty Ladiesd in c
female characters, often portrayed with simple, streamlined forms, ardd®veloped details
concentrated in the hair and crown. Many of these figurines exhibit oddly proportioned or
exaggerated limbs.

Benderskyds hypothesis concerns a -subset of
faced or doubkheaded featureBendersky notes thattindi di st i nct Ifagesmonstr ouso
displayidi f f er ent degr eed:m naf ffdeppvuesamo rog tshee aTrlaatiiolnc
(Bendersky 2000: 479Y his feature isinseen in figurative art from other archeological sites

Mexico, including those contemporary with Tlatilco (figured.§, h).
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3-1g. 3-1h

Figure 3-1g. Doublefaced ceramic figurine from Tlatilco, Early Formative (~1Z@D bce). Image

source: Princeton University AMuseums. (March 21, 2024).

Figure 3-1h. Doublefaced ceramic figure from Tlatilco. Image source: Santasilla (2018: 45, figure 28).

Benderskpr oposes that the fi gurmamegsualyfagal inat ur al
congenital condition known aliprosopuswhich is a severe craniofacial deformity related to
conjoinedtwinning andinvolves duplication of the face (Bendersky 2000:-482). He notes
thatthes t at u e t areestsikinglyf samdae ts photographic records of this rare condition,
and closely align with thelinical descriptionsn the literature oithe subject. Dispensing with
the possibility that the imagessultedf r om cr eati ve | icense, Bender s|
Tlatilco artists modeled only tse [diprosopus features] that are biologically feasible. The
scul ptorsé6 imaginations would have permitted a

mouths, and eyes, but the group of figurines restricts itself to configurations which are

embryogenetichly correct. 0 (Bendersky 2000: 486) .
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Owing to this extremely close, even exact resemblance with the malady, Bendersky

asserts that the Tlatidoi gur i nes are the earliest known exar
illustration. o (Bendersky 2000: 481). He supp
anatomical similarity between the diversity of
diprosopg af fl i cti ons, fa distinct morphol ogical p

coincidental .o (Bendersky 2000: 483).

As in the case of the horned guan painte®/aticanus B 6,1the Tlatilco figures record
empirical data about rare phenomena observed by ancient peoples. The formal spbaificity
appears on t,heasficgureeds 6 nf aBceensder skyds resear ch,
carefully renderethese phenomeria a precise, scientific manner.

However artists from different cultures may appodhbh ideal ofrepresentational
specificity in ways that differ from the canons recognized by photorealistic genres stith as
life painting. Anthony Aveni demonstrates this differertbeoughtwo Aztec sculptures
exhibited at the National Museum of Anthropology in Mexico City (Aveni 1992). 1

Oneof thesesculpturesis a jadeite carving of a mature, readyeat gourdsquash that
faithfully replicates a fully developduduit, likely similar to (if not possibly the same as) the
sculpture shown in Figure B.%° Yet the sculpted gourd was carved watfully open squash

blossom attachedveni notes that such a configuration would be impossible in nature, since

’Since the range of diprosopus malformations are ev
suggests that there may have been an epidemic outbreak of the malady at the Early Formative site, a
situation thatds ext rcehasbegndocwmentedin GaliforniavahddNsveYolkinc ur r e r
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- 8200 bce (Bendersky 1997; 1998; Phoon 1998).

391 am not certain if the sculpture in figurelitis the same that Aveni cites, but it bears the same features
and is used here solely to illustrate his point.
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thesquastvy i nedés fruit only reaches mat Whyiwowd | ong af
a mature gourd be depicted with an open blossom that should have already wilted and decayed?
Aveni initially concluded thatgrhaps the person who sculpted the gourd, though clearly skilled

as sculptgrmay have been inattentive when observing ndweni 1992: 12).

Figure 3-1i. Diorite sculpture of a squash; Late R@3assic Mexica (Aztec); 16 x 36 cm. Note the fully
open blossom carved on the squashoés fully formed gc
of Anthropology, Mexico City, Mexico. Image credit and sourc@eR de Lara (n.d.).

A differentAztec sculpturghat portraysornprompted Aveni to rethink this
perspective. He describ#ss carvingas 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 Atheir husks pu
(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 theessenuch like the blossom on
the sculpted jadeite squash gauddteni proposes that these anachronistic features do not

indicate a lack obbservationatare on the part of the sculptors wdrafted them, but rather a
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preference for faithfully representimistinctphasesn the growth oeachcropthroughone
conciseform.
Avenithenargues hat the artists who made these scu
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
s ngle coherent image. 0 ( Aveni pdyéheogiintia) . He de s
they combinenultipleper i ods from each plantdés |ife into a
with the Darwinian perspective commonviestern artiic practice, which would emphasize
the isolation and distinction of one stage of growth from ano8idirlife andlandscape
paintings ofterpresenthe appearance of one momentintmepr i or i ti zing the fs|
photorealistic momentret 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 stonesculpture incorporates the dynamic element of time.
A similar polychronic approach seems to inform the imagery found in the sacred
almanacs of thBorgia Groupand may explain the fantastic details on botanical figures from
Codex Laudarguably the most enigmatic manuscript among the six. Pages 15 and 16 of the
Laudare the final subsection of that beautifully painted almanac that spans from pages 9 to 16
of the manuscriptés obverse. The pages present
Mayahuel, the deity of the agave plant (page 16), and the guddile the maize lord (page
15) (figure 31j).
Centeotl sits under a costalk(painted in a fugitive green pigment now faded to
brown) which bears a yellow and red cob on its stalang with a host of other itemBheend

of thestalk is tipped by a tassel whose short, closely clustered fibers likely represent the
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compacftflower at its early emergence. A second, more pendulous tassel dips beneath, with

three colored capsules pointed downw-alosels, rese
It may describa stagavhen 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 linings stalk reference both botanical elements and jewé&hgse
mightbevisuald e s cr i pt or s f or GCagvng grawearnd/orsndicate diffeiing hi n g,
phases of plant growthmong these, a blue necklaemerges fronthe 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 paimagage 34a o€odex FejérvanMayer. | discuss
this feature more deeply #ectioniii-vi, where | propose that it is a sign which qualifies a

certain stage in the plantés maturation

S SR W&ﬁgﬁéﬁ’%

Figure 3-1j. Codex Laud 186; 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. 67.&he pages have been digitally formatted into panels by the author.
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The adjacent scene dlaud 16depicts Mayahuel, the agave goddess, the only deity in
this almanac showen face®® Cecilia Klein, in herdoctoral thesi®n Aztec iconography,
argues that en face images are far less frequent in central Mexican gtaphipsofilefigures,
which are widely represented in the Mixtdeaebla style She further proposes that the en face
posture is used tmark either the beginning thetermination of ayivencycle (Klein 1976a:
254), making iteppearancappropriate for the last panel of this almanac.

The agave in which Mayahuel sits has sent up a flower, $tadkvn asts scape or
guiote Agave scapes can reach 15 to 30 feet high, and signal that the plant is near death but
ready to reproduce, maturation phasethatay be suggest ed,foward May ahuel ¢
facingbirthing posture! The agaventers florescenaenly once in its lifetime, after a span of
seven to thirty years, when ités ready for pol
thereafter the towering quiote collapses and the plant dies. The scape pairded dbbears
a variety of differently shaped flowers, which may represent its blossoms in different:phases
from the initial growth of closed buds the later emergence of extended filaments, and the
subsequerdevelopment of yellow fruit capsules.

These examples demonstrttatnon-Native researchers who study the visual contents
in the codicesmustreorient how we understaride art of representation developed by ancient
Mesoamerican artists, designers, scriésr works usher us to open ourselves to the
possibility that a figurebds exactness and spec
criteria differently than what neNative readers might expedtheir rendered featuresay

extend beyond the illustration of ogelitary moment marking multiple developments along a

40That is, her symmetrical figure faces the viewer, a posture assumed by no other character painted on the
obverse ofCodex Laud

41 This posture is known in Nahuatl as theamazouticac or fAhocker o position assooc
(Lopez 2017: 48), and fAadopted by nd%.ive women dur.i
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wider spanning timelineA 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 sectiodiscussed he speci ficity of representation
culture. In the following sections, | discuss the ways thatMative students, such as myself,
attempt to understand the meanings and uses of the visual graphics insdtile¢eaamoxtli
and othesurviving Mesoamericamanuscripts. Such inquiries are ongoing and ever evolving,
extending as far back as the early colonial period in the 16th ceshastly after marauding
conquistadors subjugataaid annexeiexico-Tenochtitlan into th&panish Empire in 1521.
In the wake of this traumatic conquest, Me X
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. Indigseriaes thus
preparedand werealsoconscripted to prepareisual indexes and texts by which Spanish
colonial administrators and Catholic missionaries could understand aspects of Native culture,
politics, economy, infrastructure, religion and socialgtices. 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 odedp
This data was gathered to aid colonial officials in documenting the resources and assets
that the Spanish Empire acquired after the conquest of M&enochtitlan, as well as to aid
missionaries in the identification and extirpation of Indigenous rekgisee 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 forontemporargffortsto interpret ancient communicatiagraphics from
Postclassic Mexico. For the purpesé this discussiorsignrefers to digure or pictograph

that standin for somethingelse anccommunicag particular concesf while glyphsand
hieroglyphsare signs that stand fepokensyllables and words, and thus communicate through
writing.

The Codex Mendoza 16" centurydocument in the Aztec style that outlines
Tenochtitlands political h i was draftgd, usirtylexicinu t e t al |
pictographic signs and glyplasongwith Spanistannotatons Fr ances Ber dands an:
Anwal t 6s pi one e rMemigzalOR)spmadescalvitalirasduree far h e
understanding Indigenous graphics as wethadlexicapolitical culturedescribed in the
manuscript

El Libro de los Tributos de San Pablo Teocaltit@aso known as th€odex
Valeriang, composed in the late 16th century, is a Nativettiéxite 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 addéBdtaéa
Rosada et al, 2019: 313). An interesting aspect of the Native glyphs inscribledino is that
some write out the Christian hames of Native citizens. kamele, a woman named Maria
Ticapan is identified by the Native glyph of a twisted strandjalina(li) ( it wi st ed t hi ngo
Nahuatl a pronunciatiorthatapproximates the Spanish naMaria (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 censusésdex VergarandCadice de Santa Maria Asuncion

(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 ssystem to plot out the dimensions of Native
estates and document their soil profiles (Williams 1980; Whitmoreildavis 1998: 87).

These materials demonstrate the use of-baged arithmetic to survey, measure, and
assess a given | ot by applying Aboth practical
straightforward way to deal with serface measu
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 soilggspWilliams and her colleagues
demonstrate the expansive and multifaceted applications of Indigenous writing abdsegin
communications in central Mexico. Their identification of computational glyphs in the land
documents might assist in discerning isimmathematical functions for some of the graphics
rendered in other codices, including those ofBbegia Group

TheRelaciones Geograficaanother 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 whichdisplay fascinating mixtures of Indigenous and European styles (Mundy 1996).

Drawing fromsuchsourcesand earlier scholarshigordon Whittakehas compild
epigraphic keys for understanding the meanings and grammatical structures of Aztec
hieroglyphs (Whittaker 2018, 2019, 202%imilarly, Stephanie Wood has developed the online
Visual Lexicon of Aztec Hieroglypfi&/ood 2020present), a free website that catalogues
countless glyphs inscribed documentsuch as thosdiscussedhere, along with rigorously

sourced interpretation¥hese ongoing, ever evolving, and collaborativajemts provide
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i mportant tools for understandingishostcl assic
deeply examined in terms of tB®rgia Groupalmanacs in sections-iv and iii-v below.

Of particular interest to the study ibfe sacre@imanacs ar&6" century documents
that deabkpecificallywi t h Me xi c 06 s | Fodexagnpla th@osdex Tedekianay i o n s .
Remensi¢an illustrated document that was drafigith Aztec glyphs and glossed with
alphabetic Spanish, Italian and Latin j)@rcludes summaries of the Mex&ca vy \weiatend y
cycle,as well axalendricakrecenatables Thecalendrical structures ancbnographic features
inscribed inthe tabledear strong parallels with those in ergia Groupand theCodex
Borbonicus

TellerianoRemensiglso 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
yeas past, as well as astronomical events such as eclipses (seeigdcfigures 41a, b, ¢.
The Codex TelleriandRemensipresents valuable ecological records from an Indigenous
Mexica perspective and is acclaimed by geologistaf@erSuarez and Virginia GareAgosta
as containing the earliest written accounts of seismic activity in the Americas (Suarez and
GarciaAcosta: 2021)

Other 18' century documents describing Indigenous religion and customs include the
Codex Vaticanus fand theCodex Magliabechianfigure 32a). These are explanatory meck
ups about Nahuatl religion and the Native calendar, drafted by Indigenous scribes for European
audiencesvho were openlyostile to Indigenous religion (Frassani 2022:)1@dthough they
were not meant for calendrical use by Indigenous timekeepers, they have proven helpful, albeit
within limits, for contemporary research on tbealamat] its meanings anthe Late

Postclassitisage obigns and glyphs.
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Figure 3-2a. Pages 23 (left) and 26 (right) from the 16th cen@ogex Magliabechiandlrhese 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 Sahagiunl349@e), the
Primeros Memorialeand theFlorentine Codeg? are perhaps the most extensarel important
of these multilingualmultimodal texts'* Sahagun 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 studenkss monasteryand from

Native elders and scribes, some thirty to fift

Florentine Codexs a massive and remarkable encyclopedic corpus, whose volumes feature

highly Europeanized versions of Native graphics, drafted by converted Natives under the

Friardés charge, along with alphabetic entries
and thorough volumes, thi@orentine Codexcontains a vast survey of Aztec customs, society,

religion and knowledge, @ludingenvironmentaknowledge which isaddressed in the

42 Sahagun titled the worlistoria General de las Cosas de Nueva EspaiiaGe ner a | Hi story of

of New Spai no) Florgnene Codessinde & is presdrviecebyl the LAueentian Library in
Florence, Italy.

43 Multimodal in that they include both alphabetic writing and indigenous graphics.
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F 1 o r e riith boo&, dledicated to the Native knowledg&aithly Things(Sahagun 2012,
vol.11).
Fray Diego Duran (1537588 ce), a Dominican missionary who arrived in Mexico as a
youth, also wrote extensively about Native religion and, like Sahagun, solicited information
from Native respondents and scribes (Duran 1977; 1994). \Dhilén and Sahagins ar c hi ve s
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 sacredradigenous devotional life.
For example, despite its admirable thoroughnesg;ltirentine Codexs replete with
S a h a goutspdksrdisdain for Azteaeligion. He disparages Native forms of timekeeping,
anddescribes théonalpohuallic al endar as fAa very pernicious co
idolatry. o (Sahag¥%n et al.2012: vols 4 and 5,
This is hardly an objective assessmespecially wheronsideringhe aggressive
militancy thatSahagurand his colleagues unleashgubn Mexicansn their efforts toextirpate
Indigenougeligion. These hostilities wedescribed by the friar himseti recountinghis
arrival in Tenochtitlan, some eight years after its traumatic annexation by the conquistadors.
During this time, Sahagun and his fellow Franciscans generated an atmosphégioos
terror throughout the cityone replicating the Inqutsrial fury that was rampaging in Europe at
the same time
The practice of Native religion was a crime under the @éwstiancolonial
government. To enforce the prohibition, Sahagun states that the friars conscripted a squad of
youthfulc onverts to demol i sh Tka&onvdrts wetelteportdrs sacr ed

their families and neighboifkthey still observedNative ceremoniesind, when so ordered,
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violently arrest those who continued to do so (Sahaguin, et al. R@d#juction and Indices

79-80)* 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 nigkdr 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.

- Sahaguin, et al. (201®)troduction and Indices80.

Historian Camilla Townsend citélse recollections odn unknown Nahua eyewitness,
Aifilled with bitterness and thdseharsh boaverpionme mor y o
campaigns frommaAztecperspectiveThe speaker implies thtite native Mexicansonverted
out ofthehorror and feathey endured frorthe violence that the Spaniards inflictggbn
them, suggestingn agonistic air between the friars and their new Indigenous laity. This

narrative wasecorded by an anonymous 16th century chronialed quoted by Townsend

4 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. &m 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 Tenochtitlands Native residents.
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AThe Spaniards hanged the ruling nobles, 0 |
the newcomers hadn't really done it in order to defend Christianity as they

claimed, for their actions indicated a cert
still the way they were, unrefred adulterers [i.e., unconverted]. People

were killed without rhyme or reason. o0 This
then he said bluntly, AThen began the terro
for baptism. o

- Townsend (2019: t.s. 6:50:40).

13-2¢
Figure 3-2b. AFriars Burning the Clothes, Books, and Ador

Diego Mufioz Camargo; froescripcion de la ciudad y provincia de Tlaxcaial. 242r, late 16th

century. Image source: Dean and Liebsohn (2017), p. 417.

Figure 3-:2ccExecuti on of I ndigenous nobles as puni shment
Camargo; fronDescripcion de la ciudad y provincia de Tlaxcdial. 242v. late 16th century. University

of Glasgow Libraries. Image source: Bridgeman Images. (n.d.)
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Sahagun states that such hehaynded measures were relaxed when it seemed that the
ancient forms of worship had been annihilatgdl he alsdoemoans the secret resurgence of
indigenous religious practices thereafter. Moreover, he explains that those who served as the
friarsd spies and informants b e glarodudtiananfde ar
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 thElorentineCodexandbegs one to consider te&tentto which

or

punt i ve political force influenced what Sahag?¥%n

students.

Duran and Sahagun both describe thgitings as tools for religious extirpation in a
holy war against the Devihere conflated with Native divinite$heirreportswerecompiled as
guidebooks to aid their fellow missionaries in identifying and uprooting Indigenous forms of
worship (Duran 1977: 38387; Sahaguin, et al. 201atroduction and IndicesA5-46; see also
Jansen, & Pérez Jiménez 2022:-138). These and similaextswere closely guarded by their
ecclesiasticabrders andnitially were not neant for the publito read(Lozoya 2006; 3233).

TheFlorentine Codexfor example, only entered academic discourse in thelBtid century,

after a Latin version was published in 1793.

foundational to contemporary research on the codices, their biases, their political status, and
their missionaryexpansionist 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 historiesand legends writing for their own communities, rather than for the inspection
or entertainment of the colonial gaze. Thektshave been essentifar the study ofAztec

culture and historyas well as the visual images in the codices
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The Codex Chimalpopogdor example, was compiled in 1570 ce by anonymous
Nahua authors (Bierhorst 1992). Though heavily Christianized (for example, in describing
I ndigenous divinities as fidemonso), the text i
Anales de Quaubhtitlgrwhich includes the Native legend of the deity of the planet Vevhus,
is known in Nahuatl a$lahuizcalpanteuctli o r fiLord of t he House of D
helped later researchers identify and explain specialized almanacsBiortia Groupthat
concern Venus6s Morning Star -Ibh@ee sestionfidi) i cker 2
Moreover, the authors of tl@odex Chimalpopocappear 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
asthisis orhereisfias t hough we are | ooking over his [th
to the painted f i gGhimappocahus &fereawindowsrtohdwd 92 : 7)) .
ancient Indigenous scholars may have read their sgphgcal language.
The information in these and other early colonial souace®undationako
contemporary research on tBergia Group of Codicesret they often voice a harsheavily
Christianizedantagonism againthe religions oindigenousMexico, fore frontinganexplicit
bias fueled by the expansionmandate®f the Spanish Empir&hey thugequire one to
exercise caution when citing thg@udijk 2020) This is particularly true with respect to works
by Sahagun and Duran.
At the same timehese writings arindispensabléo appreciatethe contents of
religious manuscripts such as those inBboegia Group being the primary sources drafted in
al phabetic script that are closest to Mexicoobs
eyewitness accounts, and the nearest approximation to eyewitness accounts, about who made

the calendrical manuscripts, and hdweyt were used by Indigenous communitigighough
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researchers have been abl@antially reconstruct Postclassic setsiand religion from these
early colonialsourcesywe must challenge ourselvés movebeyondtheextirpative ethos that

animateshem

jii-it ii. The 6Whod and 6Howd of the Godly Text s
The sophisticated graphical system seeBdamgia Groupwas in wide circulation throughout
Central Mexico long before the conquistadors arrived in tHec&6tury. It remained in use for
about a halcentury thereaftemvhenlndigenous scribes further expandeddhstemgo
accommodate Spanish terms and concéptsexample Native scribesiseddrew from their
traditional glyphs tavrite the Christian names of Indigenous estadéerson the censuses and
tax-documentshey preparefor early colonial administrato{fosado Batalla et al., 2019).

The Nahuatl term for thiesign-based mode of communication, specifically with
reference to painted manuscriptstlaguilolli, whi ch can mean fipaintingo,
Adesi gno (Lo cKeveathelessitisOndde of viduat@mmunicatiorseems to
elide contemporary divisions between writing and paintindrawing (Boone 2021)lames
Maffie states thatlacuilolin . . . ref ers to design of any kind, b
sculptingranyt hi ng painted, wr i atwefimdonthe pagkeadtheg ne d, ar
tonalamatb ( Maf f i e 213:293Yet Gordon Whitialer (2021) describes this
system as glyphic writing,

The painterscholars who were fluent in the use of tlaeuilolli craft were called
tlacuilo, whichhasbeehr ansl at ed as Aone who writes or pai
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 demonstrakaguiloscombined 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 tteaeghbulary of
graphics and a syntax of spatial placement (Boone 2063483Early colonial records

indicate that their talents and creations were highly esteemed among Postclassic communities.

For example, Indigenows| der s i nt er v ieawdescribb ymethdsa ha g %nds t

The scribe: writing, i nk [ar e] his special
user of charcoal, a drawer with charcoal; a painter who dissolves colors,

uses colors. The good scribe is honest, circumspedigiated, pensive;

a judge of colors, an appli of colors, who makes shadows, forms feet,

face, hair. [He] paints, applies colors, makes shadows, draws gardens,

paints flowers, creates works of art.

- Sahagun et al., 201Bpok 10, The Peopl@8.

Thet | a c gpedializéddields t he Awri tten/ drawno communi c a
tlacuiloli, t he screenfold Abooksd or oO0codiceso that

to render it 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.

- Sahagun et al., 201Bpok 1, The God$®.

These statements emphasize the elevated status held by Postclassic scribes, their

scribaltar t s, and anoxtli(Nahuatly that they produced. Moreover, the
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descriptions seem taghlight 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 signifiqargplanning (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 iptages 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
screenfdb d 6 s phinedsnrface using a stylus, and later painted with-tlaged pigments
(Cassidy 2004: 884; Rojas 2021: 129).

Ann Cassidy cites 16th century sources to propose that codices were made by networks
of workshops, likely for a Postclassic markepabfessional timekeepe(€assidy 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 profeabmoducers. Additionally, archeological

materials suggest that at least some types of manuscripts were produced sdasonally
household cottage industries. Postclassic farm
summertimaainy season turned to credjispecialized crafts for trade during the dry season.

Evidence for partime 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 bothb&dters and pigment
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stones. Barlbeaters 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 patitme (or perhapsufl-time) scribes, making paper and

painting documents for the nobles whose pal

- Berdan and Smith (2020: 118)

This evidence suggests that manuscript production may have been a widespread
practice, and that commoners may have had some fluencytiach#olli 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
Rojasods anal ysi sCodexLauphoedesaumndoa ongohowadhis process
was organized (Rojas 2021:-209) . She explains that production
screenfold requimktlacuilosto know what they wuldinscribe within it, well before its
foundational strip was even cut to size. The composition and layout of agiwemu s cr i pt 6 s
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 calendricééoamoxtlior atonalpohuali would mean that its author
would have to know the size and content for each page, as well as tligatgiyisions 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 preparedesdpld, and inscribed with a stylus. This

design involves significant and deliberate-ptanning on the part of thitacuilosand 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 thsiffited and pensive character ascribed
to tlacuilos

We may thus approach the manuscript genre oBthrgia Groupas equally
constitutingscholarly, 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 calenddoksupported 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 asmalamatiwhose charts and tables outline
temporal sequences, sabquences and supggquences, while visualgpecifyingthe
meanings and purposes for each. As previously noted, they were not soleisatikieg
devices by which the ancients counted the dRgsher, and morienportantly, they werdime-
assessing implements that divined the character of particular days and temporal intervals. It is
for this reason that they are frequently describedhasatorytools, since they were used to
forecast the sacred principles operative through each day (or sequence ahddgtermine
the appropriateness of any given activity for that day.

The imagery painted within tH&orgia Groupalmanacs 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 simildmanacs from outside th@roup, such as the Aztec style
Codex BorbonicusThe wide distribution of certain graphical themes across different regional
styles indicate that broad philosophical, religious and inftional canons were widely

recognized by different Indigenous communities inidigpanic Mexico.
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Regional variations on a single theme are demonstrated by fignlisesh and c,
representing three variations of the trecgés@llin/Movement/Earthquaké& hese tables present
the same trecends associated concepts, aitelpatrondeity Tlazoltedl, through different
design choiceéincluding an en face depiction of the goddess irBibonicusexamplé. They
also demonstrate the use of both fixed and transposable symbols, and varying degrees of visual
elaboration and/or abbreviation. According to 1&thtury colonial records, esteemed
timekeepersvith specialized calendrical knowledge, knowrt@salpouhquen Nahuatl, would
have referenced these kinds of sacred maps to facilitate and advise on a variety of activities.
The knowledge inscribed in thienalamatiwas interpreted and applied to matters both
personal and public, including ceremonial, therapeutic, political, and infrastructural projects.
For example, DiegBuranwrote disdainfully that Natives regularly consulted their
pictographic manuscripts for matters as varied as assessing the fortunes of rnefahtsor
coordinating agricultural activities with auspicious sacred rhythms (Duran, 197393395
Notwithstanding Durands open hostility abo
usage can be seen in the manuscripts themselves. At least threteoathextlin the Borgia
Group(Codex Borgia, Codex Vaticanus@&)dCodex FejérvanMaye include charts that
correlate stages of early infancy with different divine beings. They seem to approximate
D u r adeseription of a paper marked with squares, each of which contained the drawing of a
di fferent fAidol o and associated calendar dates
1977: 398)see figure3-5a).
The same three manuscripts also feature specialtibemped almanacs that were
designed for agricultural applications. An excerpt fromGbeex FejérvanMayerpages 33

34acontains an agriculturdimelinethatportraysthe 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 33d).

Figure 3-3d. Pages 33a (top) and 34a (bottom) fromQGloelex FejérvaryMayer, outlining a compressed
table with four daysigns and four spacelots. 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 &téirting from the upper right,

the daysigns areOllin-Movement/Earthquake, Ehec&tlind, MazatiDeerandMalinalli-Grass These
constitute Set 2 of the yehearer sets discussed in sectieiv;iibut it is not clear if they are employed as

year signs in this almana¢émage source: Loubat (1901).

The personification of natural forces is common in religious iconogrépigther
Mesoamerican or otherwisand here the personified maize is shown in the care of the

personified rains and ground waters. The former appears in the third cell as-tlexiaan
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rain god Tlaloc, identified by his distinctive goggled eged curling upper lipThe latter is the
water goddess Chalchiuhtlicue, identifiable by her iconographic attributes, who sits behind the
cornstalk in the first panét. 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 deitieslt 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 structhoed tive

mai ze in four phases, the change in the planté

3-3e 3-3f
Figure 3-3e Corn silks, the maize pl anlkessandsmmaal e f |l ower
collect pollen to produce a full cob. Image source: wikimedia commons.
Figure3-3f.Cor n tassel, the mai ze sfromathetop of themaaizeestalk.| ower , wl

Image source: Spedona (2007), wikimedia commons

45 DaniéleDehouve (2018) has composed a thorough analysisrof | ¢ h i udortodraply,umaiéhs

sorts and explains a wide set of signs, glyphs, and iconographic conventions that identify the goddess. In
outlining these graphics, Dehouvebds research provic
Postclassic inscriptianfrom central Mexico, and expands the current glossatgafilolli signs.



94

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: @31). As it matures, the maize stalk sproutsamatsel
flowers, calledxilotzontliin Nahuatl (Wood 2000), which will disperse pollen shortly after
emergence. As the tassel reaches this stage, t
the stalk), start to extend shiny, glistening, thrbled silksit he ear ssigmpi sti |l s, or
maydis calledelotzontliin Nahuatli 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 fi§ures 3

f; see also Appendix).

The change in the corn deitybés gender, as
almanac, likely epresent these kinds of physiological
Tracking these stages would have been valuable for ancient farmers in plannisgnsitive
agricultural tasks, such as ensuring ideal reproductive conditions;polligsitingbetween
strains, or monitoring the development of cobs.

Because it is centered on the wiedling of agricultural crops, the almanac on
FejérvaryMayer 3334ar el at es to Diego Dur8nés revealing,

regarding théndigenoususe of sacred almanacsgianagricultural work:

These figures [painted in the almanacs] also served tNasigd] 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 sperstitious 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.

- Duran (1967: 22®227)

Dur8n voices similar sentiments when recall
sorcerer o who dndigenosusotgregants to ledvaimasstaidddegin their
harvestDuranc | ai ms t hey woul d have harvested earlier
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 speedandismissesi ng no o
the application of sacred timekeeping to agricultlalbr as base superstition, yet his criticism
overlooks the important role that both timekeeping and veneration played in the design of
central Mexicobs agrisystems.

For example, the Indigenous intercropping practice known aehitee Sisterswidely
observed throughout the Ameridaghich likely originatedin Mesoamericg demonstrates the
importance of timing when cultivating different plants within the same plot. The system
involves intercropping three plantgnstrued aSisters 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 plotdhy a wi ng on one another ds
(Montgomery 2021: 99.01).

The corn must be planted first, so its stalk can grow sturdy enough to offer vertical
support for the later emergencetioé 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 anddmes established is crucial for
determining the ultimate productivity of polyculture crops.

- Montgomery (2021: 100)

Montgomery explains how pacing and timing are foundational td linee Sisters
agricultural program. As ecimnovators of that system, the ancibfeésoamericangere
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. Givermthcial necessity of successful
agricultural yields for the survival of those cities, and that agricultural work is a sacramental
engagement with life giving divinities, ttagplication of the sacred almanacs to agriculture
may have been much more practical, and not as

section explores the graphical means by whichl#éweiilo conveyed such information.

iii -iv. Content and Concepts lllustrations, Words, and Signs

The modes by which Mesoamericads ancient peopl
These modes may involve illustrations of observed nature, such as the crest on the horned

g u an 6 s Vdtimerud B3t10o, d), or the Tlatilco figurines hypothesized as dipros@ypi (

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 thBorbonicugtables (figure2-5d); or they may condense the span of a cycle
into one form, as with the jade carving of the floweringgesigu as h at Mexi cods Na
Museum of Anthropology (figurd-1i).

The principal mode of transmission in titecuilolli system is thelesigned graphic
which hereintertwines representationiilstration with different types of formalizegignsand
glyphicwriting. As previously statedlustration is the graphical depiction of something in
terms of its actual appearance, which may be simplified, abstracted or elaborated to varying
degreesA signis a graphic thastand in for something elsandor communicate concepts
(e.g.,the mark ofa gold star to communicate optimal approv@lyphsandhieroglyphsare
signs that designate specific syllables and woFtesebroadcategorieselate to how a given
graphic functions in its inscribed context areé not mutually exclusive. For exampde
ill ustration of a bald eaglen certain contextss also an emblematic sign for the United States;
the symbol for the dolla#, is the sign of a specific monetary unit that it also glyphically
names. As discussed below, Postclaiaauilosfluently engaged ik range of overlap and
distinction betweedifferentthe functions that a sign perfornad accesseal richlexicon of
graphics to convey any given meaning, whether ideographierbal

For exampleDaniéle Dehouv@ analysis othe iconography o€halchiuhtlicuet J a d e
Her Skird (the Nahua Water Goddessdentifies the range of optional graphics rendered in
various combinations to depict the divinity and visually describe her charactdiistosuve
2020) Many of these graphics reference the beautiful jade gemstoctealohihuitl that is
central t o t he (Rpbodve 2020s ¥18, figarg6nd mrdd). iAs discussed in
section iitvi, greenjade wasassociateavith the ran and water deitieas the aqueous sustaiser
of lush vegetation most importantly the edible plants on which ancient Mesoamerican

communities survivedn thetlacuilo system of signsade is represented by formalized ison
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and glyphghatarealso painted on the skirt which the goddess wears, making her sacred
il lustrati on as verbhl@sciiptioa of Ber dving nare (Ske figurds3o a

As previously noted, 16th century archives incorporating tatiilolli glyphs and
alphabetic writing have aided researchers in deciphering several Postclassic Mexican graphics,
both writtenhieroglyphs anddeographic signs. This evolving research, though incomflete,
has illuminated some of the grammatical struct
statements, including the degrees of semiotic versatility between signs and glyphs.

This versatility can be demonstrated by theuilolli sign known as aoundscroll or
speeckscroll, which usuallyrepresents the concept of an emitted sound. In its most basic form,
the scroll is generally rendered as an apostrgbiaged volute curling from the source of a
sound(see figure 3Ad).

Whenplaced bythe mouth of a figurét indicates speech, song or any kind of
utteranceSimple generic scrollslenotethat a character is speakinget gpeech scrolls are
frequentlyrendered with iconographic and stylistic varianteg appear toaonvey specific
statements or vocal tonékhese may belaborated witlgraphicaldetailsand/or configured
into distinct shapedhe sounescroll is thus an ideographic sign that conveys the general
concept of audio resonance, and its graphic variabilities sitirefgontent and/or intent of
what is saidSome these variations are illustratedigyres3-4a, b, c, d, eandf.

For example, the two scrolls emerging from the mouth of the goddess in figare 3
differ in color, placement, and visual texture from the thin, downward looping scrolls emitted
by the bird in figure 3lb. In addition to theirfiné i ne f o r nuadtscrollsiricludd tve s o

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 figurd@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 bk graphic likely

signify specific types of sounds, and/or specific statements.

o

—

Ua
3-4b

Figure3-4a.Scr ol I s emerging as utterances from Chalchiuh

earthly waters. Detail from page 3 of t@edex Borbonicudmage source: FAMSImage has been

modified by the author to remove background

Figure 3-4b.A bi rddés voice rendered as two Goaex ol |l s separa
FejérvaryMayer 34(see Figure 8d). Image source: Loubat (190Image has been modified by the

author to remove background.

Figure 3-4c.Words of a goddess rendered as a feathery variation of the speech scr@lbsigx.
FejérvaryMayer8The goddessbés white skirt is marked with |

Image source: Loubat (1901jnagehas been modified by the author to remove background.
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HUITZ : “Thorn”

b -

‘  NAHUATL : “Sound”

Figure 3-4d. Compound glyph for the dignitary Huitznahuatl, as inscribed irCihdex Mendozdplio
66r. The compound is both hieroglyphic and iconographic, as the glyphic elements are visual icons for
it hor no a imhgeBampeeWond(202MHuitznahuatl (Mdz66r) The image has been

excerpted, modified to remove background, and annotated by the author.

Yet thesound/speechcroll can also function as a glyph tattesa word or syllable
that is, as glottograph*’ In that capacity, the scroll sign itself can represent the Nahuatl word
nahua(t):il anguaged or fAclear soundingo (Karttunen
2000). This is demonstrated by tiieo d e x M edapittioz af ansAztec dignitary bearing
the titleHuitznahuatl(figure3-4d) . The of ficerés title is a comj
line to the back of his head, with Spanish annotations that briefly explain his office (Berdan and
Anawalt 198: 203.205). This compound sign can be separated into two distinct glyphs. The
i con of Tthuitzis réntehred likehemaguey thorns illustrated in several manuscripts,

both pre and postCortesianas a blue spike lined withred barbs The wor d f or Tfspee

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 worderigh019:
29).
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nahua(tl) is rendereavith the graphic of @aimplesoundscroll (Wood 2020). Thesglyphs
pronounce the dignitaryds name, which Berdan a
written according t@ rebus structure whereby icons communicate words and syllables (Berdan

and Anwalt 198: 203, 208 n.5).

Figure 3-4e.Compound glyph for the place narviaonahuagcited on a tribute list in th€odex
Mendozdolio 51r. The glyph shows a sourgtroll attached to a paired shield andcuahuitl Image
source: Wood (202), Yaonahuac (Mdz51r)rhe image has been excerpted, modified to remove

background, and annotated by the author.

The sounescroll as an icon for the act of speaking itself, and as a glyph for the word
ispeech, 06 can be applied as (or modified into)
term-nahua(c) Frances Karttunen defines this term as a-positional grammatical unit that
carries the meaning Anear to, adjacent to, 0 th
sound (Karttunen 1992: 157). The generic seseidll can convey that same amng, as
illustrated by its use in the glyph of the towaonuahuac | i t er al |l y ANear the E
which is included on a list of tributary cities paintedCiodex Mendoza 5Xfigure 34e). In
this graphic, a triple sourstroll communicates the worddhuag or fAnear , 0 next to

weapons (a round shield over a blededded clubknown as anacuahuit), whichwrites the
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wordyao(tl), Afwar , hostiliti es :65&gure»mP0210108;, Wbodt t aker
2000). The combined signs pronounce fllacenameéyaonuahuac.

Mexican glyphs also incorporate grapticat communicate conceptual meanings in
tandem with verbalized phonetjaauch like the jades inscribed @malchiuhtlicué s ki rt i s
serves simultaneously as an ornament, and icon, and a word. The semiotic potentials afforded
by this multimodal dynamic idemonstratedly thetwo differentsignsthattlacuilosoften
employed taepresent apecifictype of royal ornament known axiaih tezcacuitlapillj

fitur guonmisrer doracc kor -Bhuehdodbse back

3-4f 3-4g

Figure 3-4f. The deityPatecat| wearing a turquoise bagkirror, here illustrated as a blsemicircle.
Note his peculiar speeiécroll. From page 14 of tHeodex FejérvarMayer. Image source: Loubat
(1901).

Figure 3-4g. The deityPatecatlfrom Codex Borgia 13a. His turquoise baukror is represented by the
glyph of the lovely cotinga bird, atiuhtotol Image source: FAMSI.

This bright blueornament is worn by deities and nobles, fastened to their lower backs
as an indication of their venerable bearing. It is generally illustratedmaldandsimple blue

semicircle: a basic abstraction of the device seen in profile (figdfe 3
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Yet in some religious manuscripts, the ornament is represented by the head of the
lovely cotinga, oxiuhtotol( At ur quoi se birdo in Nahwuatl ), whic
of a given figure (figures-a g, h) . I n these cases, the birdods
contributes the syllableiuh, ft ur qui ose, 06 to themigraphds,r iwhh c
blue turguoise material. Yet the sign also ref
feathers, providing the reader not just with a glypbé read, but also a mental image of the
signified hue as it appears in nature.

The cotinga glyph is frequently used as a graphical stafat the turquoise baek
mirror throughoutCodices BorgiaandCospi Yet inboth manuscriptshe more conventional
semicircular backnirror is also illustrated. This indicates that tleeuiloswho authored thse
workschosewhich of the two signs were preferable for a given inscription. They discerned
whenit was better to ustihe more elaborate cotinga glyph to graphically signify the blue
radiance of the turquoise baokirror, and when to use its more simple apdtiallyefficient
half-circular icon.That choice appears to have been basattionities other than spatial fit.
For examplethe cotinga glyph appeass a sign for the baekhieldin some ofthe Borgiad s
smaller vignettes, where the simple illustration of the-biatfular ornament would have been
much easier to fit into the compositiofis.

This suggests that there were meanings and concepts communicated by the lovely
cotingads head t ha signtoadresentthe baskirr onehe $aerador a b |l e
figureswhoit adorns. Consideringthe o t i rich chiwraatic beauty, there is a type of poetry

in the choice oftis graphic. While the sentircular graphic illustrates he or nament 6 s s h.

48 See, for example, Codex Borgia 13c, which depicts\ine Lords of the NighfThe solar deity
Piltzintecuhtlioccupies a small cell in the lower left corner of the page. Ydtabeilo who drafted the
page went to the trouble of drawing the cotinga on his lower back to represent the turqueiséroack
despite the efficiency of using the more simple seingiular image.
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and color, the cotinga glyph explains its radiatiteugha sign that is simultaneously a

syllable, a metaphorical reference, a description, an adjective, and a ffitttpr@nounces

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 ornambnterms of English grammar, the

glyph condenses a noun and multiple adjectives into one comprehensiveisigisual verse.

Figure 3-4h. Almanac excerpt fron€odex Borgia 49ashowingTlahuizcalpantecuhtlihe Venus deity
lifting up the sky. He stands next to a glyph composevegaponsbundleand a flag, which Felicia
Lépez argues is a hieroglyph for his namete the head of the lovely cotinga at his lower back,

signifying his turquoise baeghield.Image source: FAMSI.

Similarly, Felicia Lopez describes the intersections between iconography and glyphic
writing asconstituting & v i s u a | thatstauctumsthe éomposition of central Mexican

signs. Her research underscores the phonetic dimensions of the graphics in the codices (L6pez

®The cotinga glyph is also depicted as the crest or
where it operates in both symbolic and glyphic capacities.
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2016;2017)For example, Lopez examinassignfound throughout th€odex Borgiarendered
as a weaponbundlewith a flag perchedn top of a hill She argues that this signlikely an
abbreviated hieroglyph for the name of the deityehus agthe Morning Star,
Tlahuizcalpantecuht(ffigure 3-4h).
This Nahvuatl name translates as fALord of th
phonetically pronounced, via rebus, through the icons in the compound glypleahenspr
tlahuitzli; aflag, or-pan; and ahill. Noting that Central Mexican hieroglyphs are often
structured by grammatical abbreviations (see Whittaker 2018: 72), Lépez proposes that the
compound glyph containing the signs ¥eeaponsflag andhill provide the necessary phonetic
elements to state the name the divinity (Lopez 201@32° The depiction of these weapons
next toTlahuizcalpantecuhtlias often been explained as a symbolic reference to his role as a
warrior, yet L-pezds research indicates that t
be considered tbetterunderstandheir meanings
| believe that. 0 p eappdoach is applicable to the figure of the coral snake who

usuallyaccompanies the matermabongoddess Tlazolteotl in the codices (figusa, c,3-

4i). The coral snake is often considered to be
likely signifies Yet the Nahuatl term for coral snakeériantzicatl,l i t e r arolt yh°€Ffha ot
name combines the root word frorantli, i mot trieatl 0 ,A awittoh, and referen

belief that the coral snake protects a particular species of large ant (Karttunen 1992: 106, 160,

311). It also supplies the phonetics for the ttfamtzin me ani ng A Reverend Mot h

501t is possible that the icon of the mountain in the glyph offers the concept, rather than the Nahuatl
phonet i cs  Thefsignrcoull pl$oaspeafy tiie Nahuatl word for dawn italiuizcalpan

51 This analysis presumes that theudis a Nahuatl document, which it appears to be, owing to its
references to Nahuatl deities and cosmology, and its likely as@irthe Tehuacanmegiors occupied by
Nahuatl groups in the Late Postclassic (Longoria 2019: 190, 202).
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tzinis a reverential suffix (Lockhart 2001: 248)This epithet may be the glyphic meaning

intended by the coral snake. The striking similaritynainzticatlwith the names amportant
goddessesuppors this connection Consider he sacred namé@s-Nantzin( A Our Mot her 0, a
currently addressed to the Virgen de GuadalupeYeteo Inan( 6 Mot her of the Gods
medical deity identified witfTlazolteot). Since Tlazolteotl presides over pregnancy and

motherhood, it is quite possible that the coral snake is a hieroglyph that communicates the

g odd e s s 6 spithetastwellrasiheerl power

Figure 3-4i. Excerpt fromCodex Laud 39awith 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 wawderein dwell two aquatic animals. Note her companion coral

snake undulating behind her. Image source: Oxford, Bodleian LibM&rytaud Misc. 67.8

The combinations of glyphic and ideographic elements discussed above do not always
operate outside @part fromrepresentationallustraton in thetlacuilolli system. Rather, these

different types ofyraphis are sometimedeeply intertwineddepending on how they are

52 |t also bears mentioning thiticatirefers 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 theoamoxtlias a round vessel of liquids.
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composedglyphs can also serve as illustrations in the scenes they caption, and illustrated

scenes can be composed as glyphic statemfaisteviouslydiscussedCecelia Kleirhas

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 spéici meanings associated with figural postures and hand

gestures in her analysis of Mixtec historical atives Her worksuggests thdtgural gestues
inthecodices arry specific transmissible meanings.
illustration, but also a wordh punctuation andn the case of en face imagagjmestamp

In a similarsensethe undulating pose @1 az ol t e ot maysignify furtharl snake
meanings in addition to hétle and prowesssuch as thastronomical associations proposed
by Susan MilbrathMilbrath relates thalivines n a loscibatingbody, as rendered in the
codiceswith the serpentine path that tir@on traces as it swings back and forth across the
ecliptic (Milbrath 2013: 54). Thamagesign of the coral snake may thus describe this lunar
path, while also naming thleoon goddess as the divine Mother and conveyingnbgtinous
cosmicpower. In this sense, the glyphtbe coral snakeanalso be understood aslmgram
thesign operates dynamically asvord, animage and ageneraldescription oflunar
movementsThese visual useglyphic-writing and pictorialillustration- do not seem to be
completely separatdad thetlacuilolli system.

The wave that rises before Tlazolteotllaaud 39a(figure 3-4i) presentarothercase
whereinsyllabic, pictorial, and diagrammatfignctions operate simultaneously in a single sign
The looming waves arguably the largest image in the scaven exceedinthe height of the
goddessilt is likely a glyph forthe ocean, which is callddieyatlin Nahuatl: fromhuei fibi g,
great, lathr dievat ean @ HérdVbemide obtikiBiryaveri itself a

illustrative featuréd A wrsd t e udyllablehuey, in hueyat| while alsoportrayingthe

T
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appearance f t he oceamamsplvweaweswi th a pair of its wat
size, its iconicity, and its place in the composition all work in sync to commuirticate
meaningSuchalarge wave ircloseproximity to the lunar goddesnayalso present
information about thebservedtondition of the waters in relation to lunar phases

Laud 39ais the first in a fowpage almanac that features Tlazolteotl as its principal
actor. Owing the prominence of this importamion goddess, Susan Milbrath proposes that the
almanac is likely a type of lunar table (although its temporal structure as such requires further
suppor} (Milbrath 2013: 128, n. 62). Tidal forces impact the oceans most intensely around the
newmoonas well adoth first and last crescents. The presence of the Moon deity in front of
the | arge, | ooming wave might indicate that th
ecol ogical event into their calendrical count.
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 vatigierest, an
illustration and an infographic. It isvdsualexpression 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 sengloment in time, but also signs and glyphs that
more precisely elucidate itsss visiblequalities.

It is perhaps for reasons such as these that epigrapher Gordon Whittaker relates Nahua
hieroglyphicconventionsi which intertwine script and iconicity with theinterface oftext

andimagerythat frequently appeans thework of commercial graphic designs

€[ T] he Nahuatl system has a number of surpr
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 andSignsi An Eye-Opening Perspective
Endeavos to understandPostclassic Mexicagraphicsbenefitgreatlyfrom the method of
ethnoiconologicatomparison (Oudijk 2011: 14954), wherebyhe visual use od graphial
unit or complex ievaluatedicross different instancés assess its meaninghe processs
informed by further comparison with relevant cultural, historical and ethnographjaddta
deeply dependent on the context in whachivengraphic appearg\ny one sign magonvey
very different meaningwithin differentsettings: a sign painted in a ritual almanac ncaypvey
something elsentirelywhen itappearsn a historical narratie or a tribute tally
Elizabeth Booneds di s c u sdsaitedimthecodicestaga cer e mon
graphic sign, presents an opportunity to agthnoiconologicatomparisonThe bone awl in
question isa type of ritual instrumenhat wasused throughout ancient Mesoamerica for-self
administered autgacrificial ceremonies. Individuadgplied these tools to their earlobes or
limbs tovoluntarily drawtheir ownblood in veneration of sacred, lifgving powers’
Representations of the ritual awl are common in Postclassic imagery. For example, a
greenstone plaque commemorating the renovation

depicts the Mexica kings Ahuitzotl and Tizoc using these devices to draw bloothom

53 The theological concept is that one retwwns e 6 s 0 wn te the casinoseesen asrthe eosmos
the waters, edible plants, the air we breathe; giesvital, livingessencée o onebés person ( Maf
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earlobes in a devotional act of worship. lllustratitmend inthe Borgia Groupand other
manuscripts depict this same ritedlservance in many different scenarios
Yet Boone argues thah certain contextghe graphic of the bone awl is also used
signify an awakening consciousness. She tiiesample obirth almanacgainted in the
Groupwhichwere consulted shortly after a child was delivetie those described by Duran
awl to the closed eyes of newbortigefirst of four sacrednteractionsetweerthe divinities
andtheinfants Subsequenactionsoccuraftert he i nf ant s6 ey edeitear e opene
hold them highinvest their bodies with special qualities, and atlem (figure 35a).
Boone argues that, in this context, the awl represents birth, or the pleoitly after
birth when newborns start opening their eyBse awlappears at the start of the bighmanag¢
which brackets an early neonatalphase e n t he i nf ant sThe deitegvgho ar e st i
preside over tis period assist the child throughettransitionof opening the eyesousing the
childb s awar tachigsi taondsee, know, reasofldlpThdir | i veo (
divinewor k i n this capacity is signified by the a
not as a depiction of an actual operation (as no graxtticehas beemecordecamong the
Aztecy, but as a visual abbreviation of a critistdgeof birth and/omeonatabhwakeningThe
awl isherea signfor this growth, rather than fothe kinds ofpenances portrayesh theTemplo
Mayor 6 s c¢ o nplaguerom 187 iThus the bone avid hee a symbol of birth
and/or the acquisitionf conscious sight
Boonebds analysis underscores the importance
obviousappearance as an illustratiand considethe concepit signifies The awl is illustrated
as a ritual tool in the plaque from the Templo Mayor ,ibtihe birth almanaci signifiesa

transition, a dawning awarenessadoeginning, perhaps even a laborious or vulnerable one.



Figure 3-5a. Excerpt from a birth almana€odex Borgigpage 16c. The cells at the right and the middle

are from the first segment of the chart, which shows the different deitiesHhecattQuetzalcoatand

Xochipilli) applying the bone awl to the closed eyes of newborn infants. This would correspond to the
earliest phase of infancy, before the childbés eyes
(Boone 2007: 14041). The cell on the left shows the netege of divine interaction. Here glyoddess

Xochiquetzalifts the child, whose eyes are now open, as if in presentation. A line of jewels capped with
aflowerrisesf r om t he godde eehdo weprp etrh eh acnhdi ladnéds head, per h:

Image source: FAMSI.

3-5b Sl 3-5¢
Figures 3-5b, c.Excerpts fronCodex Borgigpage 30. The twblackdeities(either emerging from

flowering treeor carrying these on their baclkeg)ply bone awls to thencircledday signs
Cozcacuahtli/Vulturéleftt) andOzomatli/Monkeyright). The daysigns are each inscrib@da small
bluefield borderedwith a gold ring. Elizabeth Boone argues that ttezsmes indicate that the deities are
using the bone awls tctivae the encircled dagigns in a manner analogous to the opening the eyes of

newborns in théirth almanacs (figure-8a) Image source: FAMSI.
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Boone applies this interpretation to the scene paintétboex Borgigpage 30, where
four botanical deities approach the twenty-dggns of theonalpohualli Each of the four
deities applies the bone awl to one of the-digys, which is distinguished from the other-day
signs by a small blue and gold circle painted around it (figufss 8). Boone argues that this
scene is analogous to the meaning of this & the birth almanacs, where they symbolize an
infantdés birth andppl1B1t183).r st sight (Boone 2007,
In her reading, the scene Borgia 30indicates that the divinities are using the bone
awl toenliven, awakeor openthe selected dagigns. Perhaps they are initiating a temporal
cycle that begins with the encircled sign. Thus, the graphic of thedwinean eitheillustrate
penitential bloodletting rites wherein a character applies it to their own body. But it can also be
asignthat 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, hpplyanethnoiconological approach better understanithe graphicof a

jeweled blue necklacassociated with cornstalkertain agriculturally themed almanadsis
necklaceadorns the female maize deity in the third pafi¢élejérvaryMayer 3334a, where it
stands out as a prominent featuréer regaligfigures 33d, 36a). A similar blue necklace
appear s i n t heasanumdaspadecddexténdimgdram tie eothdémaize

plant shown as a malatthe site wherdis corn tassel emerges (figurgd$b). The ornaments
closely resemble the loopétle necklace depicted on page 15Cudex Laudwhere it sprouts
from the lower trunk of the fantastic cornstalk that bends over the maize god Centeotl (figures

3-1j, 3-6¢). Thebluen e ¢ k luanataré glacememtn t he cornstainthéd s trunk
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context of sacred planting almanéedicates that it is a sigmhich denotesa particular quality

or featurebelonging tahe plansto which it is attached.

4
‘H|‘\"‘uillIlliHNlll”l‘”.
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= 3-6b

Figure 3-6a. Female maize deity wearing a blue necklace lined with golden disks; detail from the third

cell of Codex FejérvaryMayer 34a(see figure 4d). Image source: Loubat (1901).
Figure 3-6b. Detail from the firstcell of Codex FejérvaryMayer 33a where a male maize figure is
supported by the water goddess Chalktiicue (see figure 48d). Note the unclasped blue necklace

extending from the top of the stalk, and the blue jewel at its lower reaintesafe source: Loubat (1901).

The blue necklacalso appears in another horticultural contéhe rain almanac on
page 69 from th€odex Vaticanus Bvhere it isheld by two of the five rain gods depicted on
thetable. Each deity grasps the ornamevith the same hand in which he holdssaseled
maize stalfigures 36d, 42g). The association of the blue necklace with maize plants in
almanacs from three different codidasther supports the propodhht, in these contexts, it is
a specifically botanical sign thdescribesomething about maiz¥et it appears only in two of
the four cells in botlrejérvaryMayer33-34aand Vaticanus B59, suggesting that the
botanical concept that it signifies may be further particularizechay possibly nama type of

maize, or anark aparticulars t age i n the cornstal kds growt h.
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3-6¢ 3-6d
Figure 3-6¢. Detail from page 15 dfodex Laudsee figure3-1j) 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 figu#a4 Image source: Oxford, Bodleian Librauigs.

Laud Misc. 678

Figure 3-6¢. Detail from page 69 dfodex Vaticanus Bsee figured-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.

Thevisual association between the bhexklaceand maizeecalls 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 compamyatér andain deities, the
Tlalogue(Bierhorst 1992: 156; Sullivan 196%).An Aztec prayer addressedTtaloc, the
fiLor d o focedrated him and the other pluvial deities as the sovereigns of plant life:
ithe Providers, the L oSwektSceotdd MBigdidbtieengrdsbfhe Lor ds
C o p aSullivan 1083: 8). It characterizethe maize and othedible cropsasTlaloc s
lustrousjeweledornamentswhose preciousness extends from their digmbeauty to thie

ability to sustain humalife;

54 Tlaloc is the same deity depicted on Waticanus B 6%figure 46d), and the third cell c€odex
FejérvaryMayer 34a(see figure 8d). 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 prayemppeabto Tlaloc and his companions to relieve the world of drought and
dryness, beseeching themstend the rains andirturethe cropsdescribed hera deeply
reverenti al t er ms.0Taese valuableerogsdurisiandddrtify thépeoplgvo r | d
bringing satiation and delight a true treasure as it weille@ another sectionhé author of the

hymncelebratesropsand edible plantasthedivine richesandsacredlesh ofthe rain deities

Let the people be blessed with fullness and abundance. Let them behold,
let them enjoy, the jade and the turquoigbe precious vegetation, the
flesh of Our Lords, the Providers, the Gods of Rain, who bring, who
shower down, the riches that are theisale . 0

- Sullivan 1983: 53&5.

The jeweled necklaces held by the rain god¥aticanus B 69nay be understood in
thesameserse: as standn symbols for maize cobs and edible plants (Wooley and Milbrath

2011: 43) The opulence of the sidmnighlightsthe exceptional valuascribed tahe nutritious
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cropscelebrated iprayeras t he fAr i ¢ h eThése associatidmeadilyilluraidate g u e
thegraphical use of thelue necklacas a signas well aghe meanings it magommunicate in
Laud 15 FejérvaryMayer 3334aandVaticanus B 69

Vaticanus B 6% a smaller, more compact versioraofalmanac painted oBodex
Borgiapage 27, which is larger, more elaborate, and more precisely ren8lerg 27
presents five forms of Tlaldwoveringoveragriculturalfields. The authors dfaticanus B 69
reproduced this same visual narrative in a miniature, abbreviated form (HMe2aes).

Wooley and Milbrath observe thattheea n u s ¢ r i phadte streamlinentlervisual content

from the almanaonBorgia27 so that it could fiintot hei r own screenfol débés s
which measures 12.4 x 14.7 cm. Citing Eduard Setbey explain thathe fully developed

maize cobdllustratedon Borgia 27are signified by thgraphicof thenecklaceon Vaticanus B

69, which stands in for theifWooley and Milbrath 2011: 43urthermore, it qualifies them as

the precious, bountiful wealth of the rain deities.

The Nahuatl legend of lord Huemac, the last Toltec lenglicitly identifies the divine
ornaments of the rain gods withaize cropgnd 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 jevggind featheregalig which are youngreenmaize cobs and
the shiny green leaves in which they grow. Huemacdissppointedby these mundane
offeringsand insisted that thElaloquegive him real jewel and feathBnery. The Tlaloque
agreedantanded him what he requested. Yet HuemacO:

all their jewels an@rnamentsi i.e., maize crops and edible plantglong withtheir rains

55 Eduard Seler (1842922) was a German anthropologist whose extensive research on Mesoamerican
iconography and art established the foundations for studies 8otb@ Group
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from the region. This sparked a severe drought and ayBamrfamine that brought ruin on the
ancient Toltecs. (Bierhorst 1992: 1368).

It is thus significant that, irejérvaryMayer 3334a, the necklace only appears in
those panels that depict the rain and water divinities alongsia®ihstalk Tlaloc supports the
bejeweled female plant in the thicdll, and the male maize plant in the ficstl is handlal by
Tl al oc 6 €halchwmlsugr tt he AJade Skirtedod goddess of |
waters. |In this first scene, the necklace exte
tassel emerges, and is soaked by a watery downpour that emanates, ultimatehg geated
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, illumsiie iconography of the
necklaces attached to the corn deities is¢legedalmanacs. As a sign, the ornament seems
connected with the precious, nourishing sustenance that the maize provides when supported by
the proper growing conditionthe valuable sustenangéted by the grace of the rain gods. Yet
theapplicationof the necklace as a graphical sigay communicate more specific meanings,
particularly inFejérvaryMayer 3334a

I n t he al ma n abluénsckldcdis worh bgfeenhlémaizetdditywho is
likely the goddesXilonen Her name mearist he Hairy Oneo i-)nwhithahuat | (
maysuggest he e mer ge nc e ,asfitis étyymelogipallyaaiated te botilotl, k § t h e
tender ear of gr een mibizantk théoneaizeotassel (Katttunenal®92:d i f i e s
325).1t may thus be meaningful that time firstcel of the almanac, the blue necklace extends
from the site where the tassel of the cornsflatgke personified as a maleijher has emerged or

will emerge. These compositions seem to establish a visual relationship between the blue



118

necklace and phases of maturation in the maize: its anticipated and/or actual inflorescence,
which is ternedmiyahuatiin 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 iscozcatt whi ch Sel er defines as a fAstring of
Mil brath 2011: 43) and more broadly means fAnec
1992: 43) Cozcatlshares a phonetic base with the wardstic fisomet hi ng yel |l ow c
andcozehui At o turn yellow, to r i p)eThesenfedmgstt unen 1
align with the stages of reproductive maturation and cob dewelot that seem to be specified
by the first and thiraell of the almanac.

We canmergethese lines ointerpretatiorto hypothesizénow theblue necklace
operate®s a sign ifrejérvaryMayer 3334a a usagavhichlikely extendto the other
agricultural tablegited aboveAs noted in the prayer to Tlaloc and the legend of Heethat
usagehighlightsthecritical valueof cultivated foodstuff§or sustaininghuman life particularly
in the agriculturally dependent societies of ancient Mexigalthy crops are beautiful and
lustrous as finlg craftedjewelry; like acollectionof treasurethey bring joyful satisfactioand
security.They are the sacredgaliaof the rain divinitiesvho gift themto the world

However,it is notable thathe blue necklace appears only on the maize plants in the
first and third cell oFejérvaryMayer 33344 and not thenaize depicteih the other twolt is
alsopaired with divinities of water and rain: Chalchiuhtlicue (first cell) and Tlaloc (third cell),
whoseopulent insignia and bodily flesh are the maize it¥atf restricted usef thein this

contextsuggests thahe blue necklaceonveyssomething more specifibhanthevalue 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 distinctrdlike form, whereas the pectorals are flat semicircular fields

of color.
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maizeas sacred sustenandéoreover,f s association with the mai ze
in two separate cellikely indicates something about the stagedirh e  pmataratim.d s

Before proceeding, it bears noting tleach of the maize plants irethimanaappears
with an uprightmaize tassel and corn cadisachedThese featuremight indicate thathe
plants are alfully mature However| believethat in this cas¢he tassel and cob are graphic
identifiers that specify the plant as a maize staker tharserving tallustrate a maturglant
The figures at the base of the stalk, from whom it emerges, are deities that express mai z e 6 s
stage of growthwhich isfurther clarified by the ssociatedconographylt is notable that the
tops of the cobdepictedn the third and fourth cells display a scored patteatlikely
illustrateskernels, which do not appear on the slimmer cobs paintechire al manaco6s f i r s
cells. This suggesthat the plants in the last two cells aralifierent stages of maturatidghan
those in the first two cell$ believethese stages acedified by the sign of the blue necklace.

Thea | ma dimtcdl showstheblue necklaceextendingfrom the top othe maize
stalk which emergsfrom (andis personified asa malefigure rooted to the groundHe is
likely a young form of thenaizegod Centeotlandhascropped hairagreen earspool arad
loincloth (see figure 8lj). A bl ue jewel with a red fastener or
lower rear leaf.The maize stalk inclines forward towards a jar that dispenses water from
above a sacred angdoetic metaphor for the rasignified bythe dropsfalling near him.

Although it is speculative, thisscenei ght suggest a eghan around
growth and thénternaldevelopment ofts tassel The tassel grows within the stalk until it
emerges atstop. Shortly theraafterthep | a nt 6 s silgslstaristdexdemdfrangits eargor
pollination.While the tassel emerges at the top of a stalk,dhe grow from leaf nodes on the

pl amidsto | ower portions, which may be suggest
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This image may be specifying something about the early development of flowering organs in a
youngmaizeplant.

The second cell features a turbaned figure who points directly atttha fadse while
grasping the si de,withistinbdevithraadrtizabstrigeand displaysa f a c e
widenedeyethatlikely indicatesan altered stat€.The pointed emphasis on tlsite ofthecorn
tassel suggests thie scene might adviseiltivatorsto observe the top of the plant, perhéps
i nspect the tasstheésgwaniglhiase.p ment assess

In the third celltheblue necklacés worn byamaize goddesaho islikely Xilonen,
iThe HairVyh®©neéckl ace emerges from under the g
with green, red, and whiteands.This samecolor-schemas characteristiof severajade
glyphs n central Mexican codices and often borders the AJade Sk
(Dehouve 20209, table 1, 18figure 79. Itsuse hereghts ugge st t hat the HAshaw
a leafygreen part of the plant

Then e ¢ k | appearadice from undevaththeg o d d ¢adessidaw/ recallthe
emergence ashinysilks fromgreenmaizeears, as discussed abpaador the emergence of
cobs from within thegreen husk of the fertilized edrhe scenenight bracketatimespan from
thefertilization of the silks through the development of ¢db® of which are shown emerging
from either side of thenaize stalklt 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 celshows themaizein the form of a male deity with a red body and golden
hair, featuresvhich are diagnostic dhe sun god Tonatiylandshared witithe red matrtial

deity standing behinthe maizePerhaps this suggedtechangsin the plands color after its

5" The association of the widened eye with an altered state appears in the first @oddof.aud 1b
wherethe same expression is borne Higare, evidently in mediatiorrecycling on palm fronde/hile
emitting a feathered serpent from his head.
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cobs are fully developed and dryinghile losing its green pigmeriiere, he maizestalkis

shown without roots anchiog it to the groundseen onhie maize stalks in the other cglls

suggesting that its growing cycle hersdedandthe crop is ripening and/oeady for harvest

Similarly, the red divinitystandingoehind the maize is likelg sola figure whoanchorghe

scene in the dry seasavhen the summer crafpens ands latergatheredDuring this time,

the ripeningcrops arevulnerable tdoraging animals, winare also depictethroughouthe

scene. Thus, thiscdlkelyc over s a span around the ®ropds rip
As previously notedhie two cells in the almanac that feature the pluvial deitiealso

the samescenes wherthe blue necklacappears withhe maize plants. If these scenes are

related to specific stages of crop maturati on,

needs may increase. The divinities Tlaloc and Chalchiuhtlicue personify the sacred, living

atmosphere and landscape that provide for these needs. In the first cell, water is dispensed

from a jug held by a hand that reaches catfiscrolling clouds, which are rendered in a

stylized MixtecaPuebla 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; Hernandez 2006: 228).
In this scene, the clouds drift ipcurling volutesrom the divine goddess of ground

waters,Chalchiuhtlicuew h o slaeSik i maniféssthe rich verdant plant life that thrives at

the edges of lakes, ponds, rivers and estuartgs featureseems t@onnecthe meteorological

conditions in the skyfrom which rain drops fallvith the Lady of terrestrial waters, likely in

recognition of the evaporation cycle that spurs the rdims.curling vapor that dispenses the

58 For the timespanthus outlinedo apply to the daypames and spacer dots inscribed in each panel, one
must move through the almanac in multiple rouyradsper the common operation émmpressed tables in
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rain sprouts from the divine person of thiaterdeity, much like the maizstalk sprouts from
the sacred entities at its base.

The graphics ifrejérvaryMayer 3334aseem to isolate important phases of crop
cultivation in relation to environmental factofhosemattersareexplainedn graphically
succinct vignettes that convey information through a mmtidal communicatiosystenthat
freely intertwines pictorial representation, glyphic writing and ideographic siBostclassic
scribes composed theskements according to spatial and visual grammars that capitalize on the
semiotic possibilities affordeioth by their distinctions antheiroverlap

Thus,thegraphic ofthe blue necklace casignify crops and maize cobs as the wealth
of the rain godsproviding a shorthand visual honoriticat specifieshe precious nourishing
plants on which humans dependit® can alsonarkparticularhorticulturalstages, asits
contextspecific use iFejérvaryMayer 3334asuggestsSimilarly, a frontfacing figurecan
depict a person while alsnarking the beginningandbr end of a cycleas when Mayahuel
assumes thhirthing position on the last page of thienanac fromLaud 916. Her postureis at
once a chronological markeadivineiconand an i ndi c aréepmductivefstagehe agave
which endsts life. Further research intihis systemis needed to clarifand better understand
these functions in Late Postclassic graphical matepalsicularly when thepoint to the
ecological world beyond the page.

The next chapter examisbow tlacuilosappliedtheir graphicalarts to recordthe
natural historyof Postclassic Mexicandhow they may have instrumentalized those records in
sacred almanaca turn it will also examinénow data about the environmeartd ecological
researchhelpsto better understand and appreciategtibal anctalendrical workslrafted by

Mesoamericabs ancient I ndigenous scribes
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iv. ENCOUNTERS WITH THE SACRED LANDSCAPE

iv-i. Indigenous Environmental Archives

Mesoamerican records theddres®cological, astronomical, and medical concerns were
archived invarious mediaAs noted in the previous chaptefse$emediaincludesculpture,
architecture, painted manuscripts such aggbamoxtlin the Borgia Group,and earlycolonial
documents whether graphical, written, or hybrid. Some cietiveitten and hybrid documents
shed light on the waysuchconcerns were understoadd archivedy Late Postclassic
communities.

An entry in theAnales de Cuauhtitlgrior example, reports that during the y&ar
Reed/14990n the dayl-Ocelotl/Jaguara series of four tremors beset the Basin of Mexico.

These occurred around the time that Tenochtit]l
overflowed its banks and flooded parts of the city (Bierhorst 1992: 119). It cannot be

ascertained for certain iféhquakes and the flood wererelateddt Tenocht it |l ands ru
warned by their vassals agaitts¢ canalproject, whichdiveriedwaters froma spring that they

claimed wasn an unpredictable and volatile state (Duran 1994:3&3 > In any case, the

proximity of these events to each other seems to have impressed the originatisedriotche

Anales so much sthat its Native author recordédth the tremors and the flotagether.

A written entry on folio 49v of the 16th centuBpodex TellerianeRemensisites a
catastrophic volcanic event in August of 1552,
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 cotlezasland to a height of

five furlongs. 0 ( Ke bacountlodtBesuptior®vas Wiitten Spaiisht hough t

59 Duran described the episode in detailire History of the Indies of New Spaatthough he, and
presumably his Native source, did not mention tremors.
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the authors of th€odex TellerianeRemensislescribeother natural disasters and astronomical
events through a combination of Indigenous graphics and alphabetic Wriffitng codex
archivesMe xi cob6s environmental history during the |
and demonstrates how these were represented ttathélolli mode ofgraphic
communication.
TelleriancRemensisecords twelve earthquakes from 1460 through Ladich
averageto one significant seismic event occurring approximately every seven years, over a
span of eightytwo years (Suarez and Gardaosta, 2021: 3863862).The arthquakes are
signified bythe central Mexican glyph falin, A Mo we marthtfuiak® whi ch s al so
seventeenth dagign in thetonalpohualli In this context, thelin sign is usually placed on or
within a brownhorizontalrectanglehatrepresergthe ground, often described arearth
bandor earth-glyph The earthbandcontextualizesheolin sign as a geologic marker
representing seismic eventather than a calendrical daign(Suarez and Garciacosta 2021:
3858)%
The graphic for the earthquake in figurdd is connected by a black line to a
cartouche, whose blue frame encloses a red field, wherein a blusigreas inscribed to name

the calendridonalpohuallisign for that year, axihuitl (see also figure-4c). Blue cartouches

60 Codex TellerianeRemensisvas 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 fluenmt iratlitionaltlacuilo

craft. But they were also in the throes of colonial transculturation and under the supervision of colonial
missionaries who annotated the manuserfpttors which inflect the way Native religion and history are

presented in the codex (Rabasa 2014).@lth the annotations help ndlatives understand the
manuscriptés graphical narratives, they suffer fror
meanings onto indigenous figures. For example, alphabetic annotations incorrectly conneatefiénfigu

some of thdrecenatables with characters from the Bible (Oudijk 2020:-342, 350353, 357358)

61 This application of thelin glyph highlights the importance of context in interpreting a given sign, as
noted in section iiv. Context determineshetherolin indicates a dasgign or a tremor.



125

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 turquoiseihuitl.’> 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 yeasign cartouche.

4-1la 4-1b

Figure 4-1a. Detail from folio 38r fromCodex Tellerian€Remensisciting a strong earthquake in 1480,

or 1-Tecpatl/Flintin the Aztec calendar. The earthquake is represented lojitrsgn, which is also the
icon for the daysign by the same name. Image credit: FAMSI.
Figure 4-1h. Detail from left side of folio 42r ofCodex TellerianedRemensisdescribing a series of

events for the yea-Acatl/Reedpr 1507, including earthquakes and an eclipse. Image source: FAMSI.

52 This graphical identification of the colorblwei t h fiyear o is so complete that
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 intmondriGdex

Mendoza 71to communicate the age of an elderly man depicted on the page (Payne and Closs 1986: 230

235). Turquoise mosaic squares are used assygas in the 16th centu§odex Tepetlaoztoan

Indigenous document with Spanish annotations drafted in the town of the same name.
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The excerpt fronCodexTelleriancRemensi$olio 42r, which pertains to the year
Acatl/Reedor 1507, connecthis period witha series ofragicevents (figuret-1b) 5 An
earthquake is depicted beneathdghgoh 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 theo wn 6 s rergléred psha 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 drowrkin the Tozac Rivéf while en route to a southbound military
campaigrf® (Keber 1995: 22230). Although it is noexplicitly stated in the alphabetic
annotation, tts 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 citedFmilio 32v of TellerianaRemensiswhich records
two devastatingveatheranomaliesn the years 1447 and 1454 (figurd d). The left side of
the page depicts the destruction wrought by an extremely rare and catastrophic snowstorm that
hit central Mexico in thgear7-Acatl/Reed1447ce. The graphics thdgscribeshis unforeseen
crisis include a variation of thacuilolli rain-glyph composed afvo concentriccircles capped

by a vertical blue stripend a mass of d®signifying heavy snow or haiMoribundfigures

83 The yearsign cartouche is at the top of this graphic compositidmas been edited out of the excerpt to
provide a larger view of the events described beneath it.

54 The TozadRiver is identified by the glyph of the yellow bird and the feathers in the water (Keber 1995:
230)

% 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 scemegphasimgt he st or més devastat.i
on people, plants and animals aliRéheblue and whitebanner next to the temple likely

specifies theannualveintenaof Panquetzaliztliwhich would indicate that thanomalous event

occurred in December (Keber 1995: 2267; Suarez and Garefcosta 2021: 3858; Thellte

et al., 2004: 1264, figure 1). Keber notes that the ailing, upturned figures caught in the mass of
snow and rain Aliterally represent an inversio

of naturebs failure t Kederl®b6:2li7on in a predictahb

310453
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Figure 4-1c. Folio 32v from theCodex TellerianéRemensisThe left side describes the severe frosts that
assailed Mexico in 1447 ce. The right side depicts the catastrophic drought of 1454, in tee year
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 yelai ochtlin/Rabbit 1454 ce(Keber 1995: 21&217;

Therrel et al., 2004:126:1268).Thed r o u gedvdstating impact is expressed by the expiring
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figures scattered within russet scrolls of dust and dryness. This same feasiaechived in
other early colonial source€odex Chimalpopocstates that the catastrophe continued for
three years (Therrell et al. 2004: 1267).

Years hamed-Tochtli/Rabbitreoccurevery 52 years in the Indigenous calendar. It is
thus notable that theelleriancRemensis 41kecords another long and excessive famine which
took placeapproximately 52 years after34} in 15051506 (figure 52d). These are the years
13-Calli/Houseand1-Tochtli/Rabbitin the Aztec calendgKeber 1995: 227; Therilest al.

2004: 12681269). 52 years later, famine is again recorded for 1558, areiferhtl-Rabbit

year. Thealphabetientry describes severe frostsral deprivation (Keber 1995: 239)he

writerstatesil n t hi s year one rabbit [I Rabbit],
always be seen that in this year [Rabbit] there was famine and death. . . . And thus they
consider this year as a great omeEharrdlefabr it
2004: 1269).

This statement accords with other early colonial records which explain that the people
of ancient Mexico shared a concern that years fallingr dachtli/Rabbitonly promised
ecological disaster at each of its¥ar reoccurrenceBook 7of The Florentine Codestates
that the Indigenous people fearkd ochtli/Rabbityears precisely because the ysi@gn bode
terrible droughts and famine (Sahagun et al. ZBd@ 7:23-24). Native contributors to the
Florentine Codexexplain that, wheid-Rabbityears 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 savedld 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 amdgyened

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, giagacollimaize.

- Sahagun et al. (201Ro0k 7:23-24)

This passage indicates that, although they feafiedtbit years, the ancient Mexicans
readied themselves to face it.

Climate data seems to support the Postclassic associatieRaifbityears reoccurring
with periods of extensive drouglResearch byepgrapher Matthew Therealhd his colleagues
(2004)investigatesancient Mexican weather patterns based on dendrochronology.
Dendrochronology involvesxaminingthe concentric rings in the cross section of a tree trunk
to build a chronological profileof environmental conditions in a particutagionover a long
term Chris Woolley and Susan Milbrakhiefly summarize howhis method accesses data

about ancient droughts:

During times of drought, trees cannot grow at their normal rate, and thus
the ringdjin a cross section of tree trunk]ll not be spaced as far apart as
during optimal growing conditions. When trdag 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 \ll 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, aefssencing

the rings with well established sequences of overlapping records of tree
ring growth.

- Woolley and Milbrath (2011: 41)

Therrdl et al. examined tregng data inDouglas firs fromwo sitesin Mexico:
Cuauhtemoc la Fragua in Puebla (whose rings covered the span from 1474 to 2001 ce), and
Cerro Baajas inDurango (whose rings covered a span from 1B¥B3) (Therrd et al. 2004
1266)% They compared this data with years in the Gregorian calendar that correspond with the
thirteen droughts recorded finRabbityearsin 16th century Indigenous sources. They found
that the average treing growthduringthesethirteen drought years was significantly below
average compared to the rest of the sample (Thetral. 2004: 1268266, 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 Nifio Southern Oseitlon (Therrd et al. 2004: 1266, figure 3). €
concl uded t h a t-ringdath fromdMexicod Vvialiddiel the octurrenee and timing of
drought years described in the Aztec codices, and for the first time reveal a possible climatic
explanation for the Azt ecrelktala2004:d270)t he vyear
The droughts and famines describedlfdRabbityears inTeriancRemensiseem to
reflect a broader pattern in the Postclassic period, and ThegrgdghatAztec apprehensions

about that specificyear were likely based on long experience. However, he also notes that the

% Therrel et al. state in the same article that they also sampledinigfrom Las Casa Grandes,
Chihuahua which covered a span from 850 to 1336 ce. However, Woolley and Milbrath (2a2148)
note that the authors later found it to be inaccurate.
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correlation of famines witti-tochtli-rabbit seems to break aftéme drought ofl558 (Therrd

et al. 2004: 1269.270). Perhaps the pattern was particular to a bouirdetine andeflected

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 giertesian mateails. Indeed, the issue appears in

agricultural almanacs found in ti®@dexBorgiaand theCodex Vaticanus B

iv-ii. Climate Records in theTeoamoxtli
Indigenous archives from the 16th century include Mesoamerican natural history, as
demonstrated by the accounts in tloelices TelleriandkemensiandChimalpopocaThe
alphabetic annotations in the former provide a bridge by whicHmatigenous students can
access the graphical narratives painted in the manuscript. They also provide a bridge for
understanding representations of weather and ecology in codicesBufrtia Groupand other
Late Postclassic documents

The intersection of Mexi cob0s,aschartedr a l histor
Borgia Groupalmanacshas been identified and explored in pioneering studies by Susan
Milbrath, Chris Wooley, Christine Hernandez, and Victoria Bricker. Their research approaches
theGr o ugimarscs through mulihodal inquiries that emphasize regional ecology (Bricker
and Milbrath 2011; Hernandez, 2006; Hernandez and Bricker, 2004; Woolley & Milbrath
2011). These authors synthesize ecologastronomicaland archeologal data taconnecthe
images and timetables from t@&oupwith specific seasonal phenomena, anchoringé#oeed
almanacsn the environmental history of the Central Mexican landscape. Additionally, their
research finds compelling mespondencesnd similaritiedbetweerBorgia Groupalmanacs

and thosedund inMayan hieroglyphic codices (Vail and Aveni 2004; Vail and Hernandez
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2010, 2013) These findingsndicat that knowledge, ideas, and observations about the

environmenivere 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 thagtolinia pennedn his 16" centurymemoires. In

describing Native graphical documents, the friar wrote:

They [Mexicobs I ndigenous people] wrote do\
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 fitywo yearcycle, 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.

- Motolinia (quoted in Aveni and Calnek 1999: 87).

16th century manuscripts likeellerianoRemensis onf i rm Mot ol i n2ads st
do Late Postclassic calendrical manuscripietable examplkeare the almanacs related to rain
and agriculture painted dbodex Borgia 2728 andCodex Vaticanus .BRecent research into
these almanacs strongly suggest that they record important agricultural events marked at 13
year intervals within the 5gearxiuhmolpilli cycle.
Pages 27 and 28 @fodex Borgiaeachcontain a fivepart calendrical chart dedicated to
Tlaloc, therain and storndivinity who isalsothelord 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 (figdr2a,b).Scenegaintedin 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 precipitationBgere 2007: 14950;

Hernandez 2006; Hernandez and Vail 2004; Wooley and Milbrath 2011).

Nine of thecellson Borgia 2728 feature smaller subells beneath that display
calendrical dates from thiienalpohualli,expressed by the combination of dots and glyphs
standard in Mesoamerican calenddr§hese dates include a ydaearer sigrfdesignated by
filigree added taepresent thé-O signor Year Sigrf®) and a daysign marking apecificdate
within that year. The reading order for egaye, as designated by their calendrical dates, is
counterclockwise from the lower right corner.

Each of the four paired calendar signsBamgia 27 have the coefficient 1. These day
signs divide the 26@ay calendar into four equal parts of 65 days, while thelyearer signs
divide the 52yearxiuhmolpilli cycle into four equal sections of 13 years each (see seetipn 2
As per the structure of the Indigenous calendar cycles, the dates in tbellsdlomBorgia 27
mark the same approximate annual date occurring every 13 years-yreari3/cle (Hernandez
2006: 5) (see table 5, below). Pagel@@wever, includes three sabklls beneath each of its
five cells. One sulzell depicts a yedbearer sign, and the other two show-g8ayns that
bracket a spathat may range frori8 to 30 days within that year (Hernandez 2004:-332).

The yearbearer pattern shown on this page indicates that the fiverepilssent the same
approximate time of the year over a sequend&vefconsecutive yearsvhich | will discuss

further on in this section)

57 The lone cell without a sutell is at the center of Borgia 27, where the Tlaloc stands above twin
goddesses who are flanked by glyphs.

%8 The A-O signa standard yeamarker in the Mixtec@ueblaiconography. lis drawn aroundhe daysign
naming a given year.
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The ten cells oBorgia 2728 each feature the same overall composition, as well as a
nearly exact replication of Tlalocds figural c
might indicate that thacuilo who drafted these pages used stencils, templates and/or rulers to

trace parts of the deityb6s image and align his

Figure 4-2a.Reconstructed facsimile @fodex Borgigpage 27. Facsimile published by Dover Press,

1993. Image source: Diaz, Rodgers and Byland (1993).
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Figure 4-2b. Reconstructed facsimile @fodex Borgigpage 28. Facsimile published by Dover Press,
1993. Diaz et al, who painstakingly reconstructed the codex, did not include some of the dates in the
bottom two sets of subells, since they were too damaged in the original. Image source: Diaz, Rodgers
and Byland (1993).

Tlaloc appears in each cell with his head thrown back and his arms éipwaalds at
either side. At his rear he holds a lightnsgrpentand an instrument bound with a ribbon,
while at his front he lifts a ceremonial effiggask by its handle faegp to the sky. These

effigy-masks strongly resemble a genre of ritual figurine retrieved exclusively from excavations



136

around the site of Choluia the Puela-Tlaxcala Valley(Urufiuela et al. 1997). The similarity
between these sigpecific figures and the masks depictedBangia 2728 suggest that they
were produced and useg communitiesn the same highland area (Urufiuela et al. 1997: 69).

Despite ted e i unyfobnspresentatioacrosBorgia 2728, eachcell shows Tlaloc
adorned with different insignia and painted with different colorsaldepresides over different
weather and growing conditions that either nurture or assail the @nape groundbelowhim
(Boone 2007: 145). Thesaryingweather conditions are further clarified by the-sliands that
line the top of the cells on page 27.

The yellow sky bands in tHewer-left and upperight 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 lowerright and uppeteft cells as seen in figure-2a,(Wooley and Milbrath, 2011;
Hernandez, 2006). The latter include scrolling features that trail beneath their undersides, which
could represent shetflouds that signal the onset of a squall, or-leamging pannuSCUD
clouds (Stratocumulus Under Downdraft), that droop like tendrils fréargarcumulonimbus
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 sceneat the bottom of the celldepict cornfields, represented by corn cobs
personified with facial features and capped with taftsorn silk(figure 4-2c). Each cob is
paired with a botanical scroll and tucked into a pair of leaves: likely a visual shotitiznd
signifiesa mature maizplant through abbreviatedhe corn plant is synopsized throygdrs
pro totq or Apart for the wholed representation, W
serves as a sign for the whole entity. In this cieeplump maize cob with its scroll and
foliage tall form a sign that visually condenses and stands for the slender maizerstalk

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 t lintlahh migbt nfiwel deo t megwosdurce: F/

Figure 4-2d. Place glyph for the town dfzapotittan A Among t he S E&qlextMendoka ees, 0 f 1

20v. Image source: Wood 202fresent

The eyes and teeth on the maize indicate that the corn plants are living beings, similar
in concept to the human personification of maiz€Eauex FejérvanMayer 3334a 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 ttham Aby; among, 0 whi cl

applied as a post positional suffix on Nahuatl place names (Whittaker 2022030%ood
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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 townDfapotitan A Among t he Sapote Trees,
Codex Mendoza 2@iepicts a sapote tree with an open mouth displaying teeth, which
glyphicallywritest he t ownds -Zdlame (figure 4
In a similar fashion, the authors Bbrgia 2728 may have paired the sign of the teeth,
or -tlan, with the corn cobs, arintli in Nahuatl, in order to write the womihtlah, a Nahuatl
word for Acornfieldo or @ mi-dregeatf Whilktherfacillunen 199
features inscribed on the corn calessonifythep | a antm@cyas a sacred living beinthese
samefeatures simultaneously serve as glyphs that write the eiotidh, fic or rothei el do i n
scene. lllustration and text become the same thing through a creative combination of
representational and signased expressions. This recalls the multimodal, multifunctional
gualities of Mexican graphic communication cited previously by Gordon Whit{@021: 8)
(see sectiomi-iv).
The condition of theecornfields, thus rendered and writtenBorgia 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 inedatively healthy state in the ye&rReed Figures of corn cobs
are inscribed on the rains which Tlaloc dispenses from his hands,mdi#e grows on the

back of the crocodile persoyifigthe earth, itself construed as an enormous saurian entity

known asTlaltecuhtli, A Sovereign Eartho in Nahuat/l

% As a locative suffix;tlah,i ndi cates not simply a place, but more
a certain ani mal -presknt).tThus, thg terantlah ¢¥oldbed undedst@ more literally

as fiplace with an abundance of corn, o i.e., ficorn f

01t 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 suggesthinampasland.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 ye#Flint. Four locusts attadke corn cols, their damaging impact
punctuated by the two hatchets which fall with the rhiinso m T | a | tlusir@isatinga n d s
pestilence anthe loss otrops The scene at the upper left, assigned to the xétouse,
showsa cloudy skyoverflooded fieldssuggesting a period of heavy precipitatioheTnaize
plantsappeamhealthy and one thetreams of rain dispensed by the deity is marked with a
whole corn cob

The scene at the lower left showstherhot skywhile rodents devour thmaizeon
the dry, parched groun8evere bhat and damage to crops atsosignified by the downward
pointing hatchet falling in front of Tlaloc, which is tipped with a flaring glyph that indicates
fire. The yeafbearer date assigned to this celliRabbit the date for drought and famine years
recorded ircodices FlorentineChimalpopocaandTellerianoRemensisand confirmed in the

research by Therheet al. (2004)

4-2e 4-2f

Figure 4-2e.Graphics fronirellerianoRemensis 41describing a rodent infestation and related famine

that beset the Basin of Mexico in the y&aRabbif1506. A farmer with a torch watches ovr the field.
Image credit: FAMSI.

Figure 4-2f. Graphical detail from the lower left panel©@bdex Borgia 27depicting voracious rodents
devouring crops in a field, for the yeaRhbbit and the day-Yulture. Image source: Diaz, Rodgers and
Byland (1993).
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Like the lower left ell of Borgia 27,paged4lvof the TelleriancRemensisites a
devastating plague of rodents in the ye&tabbit/1506 The correspondence between the crises
described fofd-Rabbityears in the 16th century archives, and the famine and pestilence
depicted for the same yebearer orBorgia 27is remarkable (figures-2e, f).

As stated above, the Native dates and-ysearers painted ddorgia 27divide the 52
yearxiuhmolpilli into four equal 13/ear divisions (see sectioniy) and name the first day
signs of those divisions. Table 5 lists two sets of Gregorian dates which researchers have

proposed for thesmnalpohualliand yeatbearer dates.

Sub-cell Tonalpohuali Date from Gregorian Gregorian Dates
from Borgia 27 (yearbearer Dates proposed | proposed by
Borgia 27 and day sign) by C. Wooley and
Hernandez Milbrath (2011)
(2004)
Lower Yearbearer 1 Reed April 4, 1467 December 20 1467
Right Day 1 Crocodile
Upper Right | Yearbearer 1 Flinti March 31, 1480 | December 16,
Day 1 Death 1480
Upper Left Yearbearer 1 Housé March 28, 1493 December 13,
Day 1 Monkey 1493
Lower Left Yearbearer 1 Rabbit March 26, 1506 | December 11,
Day 1 Vulture 1506

Table 5 The correlations between the dates of thecglls onBorgia 27with 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 seasothe former coincides with its close. Both dates have the samagohuallisigns and
bracket a span of 260 days.
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The sebf datesn the right column of Table &rethe Gregorian dates proposed by
Susan Milbrath and Chris Woollégr Borgia 27(2011:39). The dates in the column second
from-right are those proposed by Christina Hernandez (Hernandez and Bricker 20284279
Hernandez 2006: 9). Both proposed sets of dates share the same set of Gregorian years, as they
are calculated by the cola¢ion system established by Alfonso Caso, widely used to assess the
correspondence between Gregorian @mmélpohuali dates’*

While both sets of dates share the same Gregorian years, those proposed by Hernandez
fall 260days earlier from those proposed by Woolley and Milbrath. As discussed in section 3
4, the first 103onalpohualliday-signs in a given solar year will repeat on the last 105 days of
that year, because of the way that the-869 calendart¢nalpohuall) intersects with the 365
day year Xihuitl). Thus, either set of dates capplyto those orBorgia 27 However, when
both are seen together, they bracket the Iméggnand end of the annual 26y wetseason
growing cycle observed in high altitude areas in Mexico (Woolley and Milbrath 20).1:

Hernandez 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 ésecdaicide
with the end of the planting cycle, and their associated scenes summarize the events of the
previous growing season. | will discuss the dates proposed by Woolley and Milbrath, which
they compare with regional climate records, Etdrreturnd Her n8ndezds pr opos e

According to Woolley and Milbrath, the four datesBiro r g i aubl5 alicluster
in mid-December, a period following the harvest in haditudefields. Theimagesof the full

maize cobs rendered in the almanaaythisreferto the completion of a growing seasand

"As previously noted, Casods correlation does not a
with the Aztec calendar (see sectibiv). 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 harvesfWoolley and Milbrath 2011: 340). Woolley and Milbrathargue that the
depictions of Tlaloc among the fields visually record the aeteatherconditions for the
growing season in the TlaxcaRuebla highlands during the years stated in thecellb, as

archivedby thetlacuilos who drafted théorgia:

We hypothesize that given the representation of mature maize and rainfall
patterns, the imagery d@orgia 27refers 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 imageahgicells of
the almanac with available tremg data, citing the dendrochronological reseamhducted by
Matthew Therrdlet al. (2004). They also citeh e | sabkeaguemt fesearch that investigates
how, over a 2/ear period, modern treing records relate to known maize yields, from which
they established a statistical pattern for estimatiogyields in highland Mexico. This
research fAstrongly suggest-ringdata,pnaizzihdarvest, andr el at i o
soci al crisis.o (Wooley and Mi Bdigia2#28wittk 011: 42)
these findings, they arguesatithe environmental conditions depicted in the almanacs agree
with climate records and estimated crop yields for the years specified in theielsib
For example, the upper left cell Bbrgia 27, which names the yedrHouse/ 1493

portrays an inundation of water and a healthy maize crop. The climate data compiled for this
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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 2011:748).

The upper right celh the almanac, captioned by the y&dflint/1480, describes an
infestation of locusts plaguing the fields. This presents a more complex ecological profile, one
that includes the factors that triggelocustoutbreakto swarm acrosthe landscape
rapaciously devoimg crops

Solitary locusts are camouflaged nymphs that tend to avoid eachTibgrare
brought nto closer contacivhen their numbers increase and vegetative cover is low
(Hernandezzul et al, 2013: 1275)The consequentrowdingtriggersphysiologicalchangesn
theirbodes, such as in theoolor, that coincide withgregarious behavior and tpeopensity to
swarm (BarrientosLozano et al., 202XKatel et al. 2021: 63; Po®ech 2023: 334). Young
locust rymphs are greear tanin their solitary statebutblacken in crowded conditignwhen
the bodies ofregariousiymphsdevelopheavy black patteing on ared orangeor pink
ground.The bodies ofexually mature gregarious adujtwho pee the greatest danger to
agriculture turn a mottledrightyellow (BarrientosLozano et al., 2021: figuse2,5; Harvey
1983 172-173. Thevarying colors of thdocusts painted oBorgia 27(i.e.,the darkcolored
locust in front of Tlalo@andthe red and yellovocuss beneath hilmight referencehese
different physiological stages

Wooley and Milbrath (2011: 445) propose that the iconographsgsociated withi-
Flint/1480in Borgia 27, andthed at a f or t hat vy iedicatdesvironnecatdl her pat t
conditions thatouldtriggeralocustoutbreakand induceswamming. The skyin thisscends

represented as hot and sunny, Meloc is seerdispengg columns of rain from his person,

2The authors note that, unfortunately, dendrochronological records and maize yield estimates are
unavailable for the yedrCrocodile/1467Wooley 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 ovads of dr
land. Woolley and Milbrath argue that these graphics may suggest periods of heavy rains
interspersed with dry spells, a weather pattern thaldaggravate the transformationlotusts
into swarmingdroves (2011: 4445). They note thachistocerca piceifronghe common
species ofocustfoundin Mexico, has been documented to proliferate when the onset to the
rainy season is particularly wet, and form gregaribusngs when drier periods follow
(Woolley and Milbrath 2011: 44).

Schistocerca piceifronglso known as the Central American Locpstduce two
generations pegrear(PootPech et al., 2018Adults from the second generation of the previous
year.if theysurvivethedry seasorbegin to nate anday eggs around April and May, when
the spring rainarriveand vegetation starts to flourisifter hatching, thérst-generatiorfeeds
onavailable plantaind reaches adulthood around July. They become sexually mature in
September anldy a second batch of eggs in October. Upon hatching, the second generation
grows into adulthood around the eg@eemanf Decembe
reproductivéy inactiveuntil the return of the spring rains in April and May, when mating
begins again (Bricker and Milbrath 2011: 56farvey 1983: 17477, Woolley ard Milbrath
2011: 43.

Locusts thrive in wet perigdvhen their preferred vegetation flourish (R&&ch et al.
2018: 416411). However, the aridity afdry perioddiminishes the availability diostplants
foragrowingpopul ati on of hungry |l ocusts, which coul
behavior that culminates in a lowlistance search for suitable vegetation, sometimes extending
intodroughts t r i cken ar eas. 0 ( Br iGeegagaus swarnds thitiedughin at h 20

one location can travel in droves over vastatises searching for food, stripping away crops
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and vegetation in areas far from their origifise locust scene depicted in Borgia 27 may
document such a londistance swarming event.

The permanent breeding zonedvexicofor Schistocerca piceifrorarein the
Yucatan Peninsulgsee figure 41a), which is the origin site fathe swarms that beset the rest of
theregionSwar ms from Yucat8n are known to invade
they reproduce and sprefudither on(Harvey 1983: 178, fig. 7)The appearance oflacust
swarm ina manuscripthat wagproduced in the central Mexican highlands suggests teat th
region experiencedlacustplague that swept in from far off Yucatdivooley and Milbrath
2011: 44) or from the intervening coastlines

The speed with whicthese rampaging swarms traverse such wide dist@&ces
document ed by Mar thaperiodickooust glaguethatassaitedshatemala
during the 17th and 18th centuries (F20L3). Few discusses eyewitness repofithese
eventghat describa&oracious insects flyingn hordessomassiveanddensethey clouded the
sun, whilecolliding into and coveringnyonein their path (Few 2013: 68). Winged adults
posed the greatest danger to agricultural fields, yet large numbers of young wingless hopp
could stillinflict damage on crops and plants, causing branches and stems to snap under their
collectiveweight (Few 2013: 6B8).

Fewbds r esear c horgdnzedsiforts tb coatdineand elintinaté rampaging
swarms, as well as manage the faminetsalthcrises they induced, required widespread
coordination among different communities, managed kheir political and religious leaders

(Few 2013: 7284).Few argues thahesedevelopmentsontributal to the centralization of
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Guat emal abds c o,which anahloredgte legitimaayme paat) the administrative
means to manage ecological criSis

Even as locust swarms cover a large raanggdrequire widespread coordination to
managetheir outbreaks are rooted in the even wisleanning atmospheric factors, suctres
heavy moisture that ushers their proliferation. Wooley and Milbrath discuss a possible
relationshipbetween locusnfestatiors in MexicoandLa Nifia activity, whose associated

precipitation has been connected to locust outbreaks in Yucatan:

In these [La Nifia] 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 thdantic, and this increased rainfall seems to
correlate with the presence of locusts in the area. In his study of the
relationship between El Nifio and La Nifia climate patterns and history,
Caviedes (2001) notes similar behavioral patterns for Africanridese
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 conveyeBia r g i appek rigbt sell is related to

Southern Oscillation patteriegcurringaround 1480Climate data for the period indicates that

Bl will return Fe wibbelow; veherelaanmett it with theseeotogidal dmagery in the
Bor gi a \Wénusainmbass and their possible functions in Late Postclassic societies.
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the years preceding 1480 were very dry, followed by a notablp&ghningto the growing

season in 148@imaking for the precise conditions under which we would expect to find

| ocusts. 0 (Wool | é4445).&eady raindikdlyproraptedh swellidngl 1 :
populations othe insecthat would have doubled when their second annual generation hatched
around Octobellf a drier period followed thigeproductive burst, as suggested bydhmess
depicted withl-Flint in the almanacowith diminished foliageo providefood and cover for the
enlargedhopulation theymay become gregarious and swaonoss the regn.

The yellow and red locusts at the bottom of the cell may refer to svedrsegually
mature adult locusthat flew into central Mexico from YucataMet the dark locust in front of
Tlaloc mayrepreseng blackenedyregarious nympkfrom the second generatiotathatched
after the invading swarni.€., the first generation) laid their eggponarrival in the highlands,
likely aroundOctober or Novembein this sensgthecontentpainted o Borgia 27connects
with the natural history of the wider region, and Weather conditionactivearoundl-
Flint/1480

While the yearl-Flint is associated with swarming locudtso r g i bwe? |&ftaell
depicts a plague of rodents devouring crops during an infestatisRabbit a yeawhich (as
previously noted) portended famine and drougfioley and Milbrath assigthis yearto 1506
in the Gregorian calendahs previously notedtheimagery inthe almanaagrees wittithe
description oarodent infestation in 150&rchivedon page 41v of elleriancRemensisThe
graphics in this entrportray a rodent in aultivatedplot (figure 52d), with a Spanish caption
statingthatduring tte  y egeowirlg seasoa plague ofodens besethe province of Mexicp
with pestsdigging up anddevouing planted crops anseeds (Keber 1995: 22829). 41v also
shows a human with a torolvho represergthe farmershathad to guard their fieldsvemight

in theirattempsto drive off the marauding pests. Tree ring analysis and estimated maize yields
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indicatethat there waa severe drought in the year 1505 (also citebeiterianoRemensis

41v), which would have left few stores for rodents to raid later in 1506. Woolley and Milbrath
(2011: 48) assert thatscarcity of reserves from 1505 prompted rodengdunderthe fields in
1506 and consume its freshly planted seeds.

Climate data derived from dendrochronology and statistical assessments for maize
yields seem to support MheaonadewiythexallgifroBdiglh br at ho s
27 document key events during thinting season for eaglvstedyea. These events are
mar ked with dates fr om.Thiireay seem contfadict Ghrstne e ason 6 s
Hern8§ndezds rgaeadiaalsignin the dimanaspetifgonalpohuallidatesirom
the start of the planting seasearlier inthe solar yearyetthe two conclusions need not
excludeone another. As previously noted, the set of dates that Woolley and Milbrath propose
(which are located at the end of the harvas 260 days after the dates put forward by
HernandeZwhichwould occur whempreparations fothe planting seasohegin)(Hernandez
and Bricker 2004: 27284; Hernandez 2006: 9). Woolley and Milbrath (2011: 40) note that
these two sets of dates bracket the 260 days of the agricalyat@) spanningrom field-
preparation through harse This timeframeavould begin and end on the satbaalpohualli
date (i.e.day-sign +coefficien) as itrotatedovertwo differenttimesin the solar year.

The daysigns orBorgia 27might thus function in a polychronic manner pasposed
by Anthony Aveni for the jadeite squash sculptdigcussed in section4ij itself a crop
represented from its fluorescence through its fruiting stages (figlie That is, the single
day-signs paired with yedvearers omBorgia 27might name the entire 2&fay planting and
growing cycle for their specified yeaone that begins and ends with the saomalpohualli
sign- rather than just one single d&hisis an adrittedly speculative supposition, hititvould

accord with the visual abbreviation and concise graphical economy that\sahtys
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represented ithetlacuilolli craft. A skilledtlacuilo or tonalpouhquiwould likely be able to
understand these distinctions within theygar context in which they are embedded. The day
signs orBorgia 27may 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 agriculturaintervals are charted in the almanac painteBangia 2§ (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 tyedr3sparnhatstartedn the
lower right corner oBorgia 27, with theyear datel-Reed/ 146.7There are three stdells for
each cell in this almanac: ofisting the yeaibearer, and two bracketing a period of
approximately 18 to 30 days within that year. The dates in thealsbare badly damaged, but
Christine Hernandez proposes a reconstruction based on thpdtteen evidenced by the more
readabledates. She correlates these dates with a period after sthairgpas 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 (Hernandez 2004:-332; 2006: 20). This is alsbe time around
the summer solstice, when the sun would have r
Templo Mayorandwhert he r ai n @ masttpsomdisentsatoratiag the landscape

Like Borgia 27 the imagery irBorgia 28specifiesecologicalconditions for each of its
inscribed timespas The cell in the lower left corner &orgia 28 which names the year year
4-Rabbitl470,depictsa field infested with dark worms bursting from the maize cobs in the
field, and weang the visage of the wind god. Citing entomologist John Capinera, Wooley and
Milbrath interpret this animaisthe fall armywormSpodoptera frugiperdé_epidoptra:
Noctuidae) in its caterpillar phas& he figure of the armyworm is lined with ejike 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: 4&)uring 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 outbrealanfnfestation ird-Rabbit/147QBricker and Milbrath
2011: 508), perhaps relatedvwider atmospheridynamics, as discussed tbe locust
infestation onl-Flint/1480.

Other weather and growing conditions depictedBorgia 28are expressed by signs
and glyphs rather than illustrations. Of these, only the period in the centradssitined t&-
Reed/147 ldepictsfavorablesigns with Tlaloc dispensing flowersver the fieldswvhile attired
as theXochipilli, the jovial lord of flower@and the sun

The signs inscribed in the other cells are more challenging to interpret. For example,
the cell for the yeaB-House/1469in the upper left corner of the almanac shows Tlaloc
dispensing rains lined witraphi@l signsfor fiery flaresrenderedn the MixtecaPueblastyle.
Thesehave beeinterpreted by researchers as likely signifying heat and drought (Hernandez
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 cellpsrtrayed a# 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 andegualitain. For
example, the Mayan scholar Santiago Dom2nguez
that beset Yucatan during hurricane season, and afflict crops with the salinity they transport

from the sea:

*The eyeball with the red eyelid is the standard graphic sigstdothroughout central Mexican imagery,
including both Aztec and MixteeBuebla styles. Night skies are often represented by a cluster of such eye
signs in a dark field.
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The Atorrential 06 ni gkdgusraad Seemideur i ng t he mo
cause the |l eaves of maize plants to turn re
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.

- Dominguez Aké (1996; cited in Bricker and

Milbrath 2011: 518).

It is possible that the hot, fiery rains illustrated for the yeHouse/1469nay describe
a similarly hot type of rain as that discussed by Dominguez Aik& the locust infestation in
the upper right cell oBorgia 27, thescenemight point to widerenvironmentafactors, such as
hurricanesr other extreme weather pattertid69may have seen a weather anontbagt
caused an influx of théetrimentallyi h os¢awvaterstorms asdescribed by Dominguez Aké,
that arrived in the highlandkiringMay andJune rather than August and SeptemHemever,
treering data areot currently available for 1461471, the years inscribed &orgia 28 and
further research is eeedto determine ifelatedweather patterns align with tloenditions
depictedn the almanac (Woolley and MilbtaR011: 48).

Theexampes discussed in this section indicate thatlheanacs olCodex Borgia 27
28 document noteworthy environmen&lentsthat occurred withirspecifictimeframes Those
listed onBorgia 27mark the days and years that demarcate the four sacred quarters of the 52
yearxiuhmolpilli cycle, each spaced thirteen years apdreyfemonstratdot ol i n2 ad s
observation cited at the beginning of thectiont hat t he I ndigenous fAmaste

kept graphical records sfgnificanteventsrecorded in sync with theéuhmolpilli cycle’®

S Motolinia states that these records wewftéd at the end of a §Zarxiuhmolpilli cycle. Yet the
contents oBorgia 27(if it is indeedarecord as argued by the research cited hetggestshat similar
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Although he was likely refeing tohistorical codices such as t@edex Boturini{see sectiofi-
ii), the studies cited above indicate that Postcldlssigilosi nc |l uded #Athi ngs worth

r e me mb & in thimogse, natural history in select chapters of their sacred calendrical

manuscripts.

Figure 4-2g. Page 69 from th€odex Vaticanus .Brhe almanac is a smaller, abbreviated version of the

almanac fronCodex Borgia 27 Image source: FAMSI.

documentation was archivedtivthe closing oEhorter sukcycles in this case, the four major 4@ar
divisions of the 52/ear cycle.
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They also shared that information across communities, even those located at

considerable distances from one another. As noted in sectienthie almanac oBorgia 27

was reproduced in an abbreviated form, in a much smaller size and with a much more gestural

hand, on page 69 of tl&odex Vaticanus Eigure 42g). As previously noted, the origins of
Codex Borgia has been traced to Pudliiéxcala, while many researchers sowedicanus B
the Mixteca areas in Oaxaca (Boone 2007:-228). The reproduitin 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 thaBorgia27d oc ument s a sampl e -tarhclioagent r al
history during the Late Postclassic. This highlights the significance of ddesmhmerican

almanacs for theontemporangtudy of weather and climate:

Geologists define weather as a daily atmospheric éstateether it is
rainy, windy, hot, or cold whereas climate is defined as a-\&tar

average of weather for specific seasons of the year; therefore, it is the

Me x i

fexpected weat her . 0 ohdden Auntecgictdrial r patterns m

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 addressieel@odex Borgiaa
priestly volumewhich likely belonged to the library of a large ceremonial center, perhaps even
the ancient pilgrimage site of Cholula (Frassani 202208%4 This indicates that scribes and
priests in prominent Classic and Postclassic institutions were actively stashyimgnmental
phenomenand recording theobservations isacred calendar tabless thereligious
leaderbip of the Late Postclassic worldyey had a vital interest in collecting and assessing
dataabout weather, ecologgnd the balance of nurturing and destructive powers in the
landscapeall regarded as sacred subjects

Mesoamericads ancient urban societies were
to sustain theilargepopulations, as well as provision and underwrite elaborate political and
religious functionseld at large regional temples like CholwWahieving as high aropyield
as possible requires an ongoing awareness of the heattltieatedplants, the variables in the
environmentand the reliability of seasonal weather patterns. Thus, ecological records, and the
insights they share about the poialrfior environmental crises, earned a special place in the
sacredeoamoxtlialmanacs. Bricker and Milbrattiscusshow these sacred records wetleo

used as predictive instruments

The importance of maize pests in the rainfall scenes on both Borgia 27 and
28is a sure indication that the people of Central Mexico were tracking the
differentkinds of agricultural pests in relation to changes in weather. They
seem not onlyo have been documenting actual conditions during a period
spanning the yearsom 1467 to 1519, but also perhaps predicting the
specific weather patterns thabuld be associated with crop infestations.

Thus, the almanacs may combine bi@tbords of shosterm weatheand
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predictions about climate over a longer peraidime, because certain
patterns were expected to recur, such as the droughiadflit years that
made this an ominous year in terms of future prognostications.

- Bricker and Milbrath (2011: 508)

As sacred tools that record and foresesatherrelatedcrises thealmanacs may have
played & importantrole inthe civic administratiorof Late Postclassic societies. In this
capacity they may have also supportieel consolidation of certain political networks centered
aroundlargeregionaltemples like Cholula. Managing the widespread impagptagues and
other environmentdiazards likely required cooperative, and perhaps centralized efforts across
distant communitiesA similar ecapolitical dynamic isdemonstratethMar t ha Fewd s
previously cited research on the catastrophic locust infestations that assailed Guatemala in the
17th18thcenturies.
Few states that these outbreaks and upsurges the locust plagues would spread rapidly
across the region, swiftly decimating large plantat@iosg withhousehold 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 deadlydgmics (Few 2013: 7@1). Few explains that 17th
century efforts to fight these widespread infestatlmegan 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
communitieswhile collaborating witmeighboring towns téight the swarmandshae
information onthe best methods to trap, kithnd dispose of the insects (Few 2013782
Religion played a meaningful role in these efforts, as ceremonial appeals to-fiddgng

saints accompanied and encouraged-eexdication campaigns on the ground (Few 2013: 72
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74). Organized crews, primarily Mayan Indians, wiereefully conscriptedinder the authority

of Spanish colonial managerdgo the arduous task of fighting locastheseurgent efforts
required taking farmers from their more essential agricultural work to combat the plagues, a
workforceshift that may have exacerbated food crises.

Fewexplainshow, over the 17th and 18th centuries, such coordination became
increasingly centralized in and domiandat ed
thuscontributedto the consolidation of its statevel authority (Few 2013: 784). For
example, Spanish officiatérafted Indiango perform regular inspections for signs of emerging
locusts or posswarm survivorsn their local areasStateadministratorsn the 18th century

worked withlocalized scientist® publishguidebooksto identify andfight locust outbreaks

amongspecific crops, such as the indigo that was suatygroductinc ol oni al Guat emal

export economy (Few 2013: &8P).6

The connections that Few proposes betweersenanagemerdand centralied
political power mayalso apply tdahe role ofweatherrackingand pest imagery ithe sacred
almanacs in th&orgia Group The tables suggest that the rolePolstclassiceligious authority

was informed, at least in part, on acquired knowledge cfdbeed, livingenvironment. That

information was likely utilized in predicting, preparing for and managing crises such as famines

or plaguesAn analogus scenario would be the extensive measures that communities took to
prepae for the lean days augured the onset ofl-Rabbityears, as discussed in sectio+iiiv
The curation of that knowledge by priestly specialists, as evidenced by the weather

almanacs in th&roup, may have helped consolidate and legitimize the authority held by large

6 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 citiggew 2001: 69). For example, grazing and monocropping create the
conditions favorable for locust outbreaks

by

G
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Postclassic temples, just as Few argues for
I would also suggest that the almanacs convey a deeply engaged interest and curiosity about the
cosmos and its behavidfor example,hte pests are catastrophic hazards that are archived for
practical reasons, but they are adbown emerging frorthe sacred, pluvial gestwef
Tlalocbs | iving skies.

The intersections between Indigenous science, religion, civic management, and graphic
communication are beautifully demonstrated by a calendrical genre withBrolp designed
to tabulate the synodic rise of Venus as the Morning Star: teallkal Venus almanacs. This
type of almanac associates the heliacal ascent of the Morning Stafthityizcalpantecuhtli
ALord of the Pl acieg-iididure ®3n)wnritld differeneearthly wacningso n
including those related to food cultivatioregts, potable water, and social stability.

Venus has been revered as a divine cosmic principle by many Indigenous communities
for generations andppears to have had deep theological meanings that were broadly shared
across Mesoamerica and (what is now) the American Southwest ($@88cSchaafsma 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 iroebit planet differs markedly from those of other
planets. Venudike Mercury,orbits between the Earth amagh. 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 (referredtdira$, Venus
remains visible as the Morning Star for roughly 263 days, or approximately nine months. After
its last appearance in the eamstgs), 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 S#ir$t), it remains visible for another 263 days before

t
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disappearing agairelas) as it enters inferior conjunction, when it transits in front of the Sun.
This disappearance | as mfiste®entdlagns2001:82) figuré 36t he pl a
8384) . The orbital dynamics that shape Venuso6s
illustrated in the schematic diagram in figur8a(based on thdiagram by P. Dunham
Venusbés entir e ndirgttomiirsticapgroximatety $84 tlayso(an
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 skiythe same time of the year. A full rotation of these five
periods constitutes a full Venus cycle, and one cycle takes eightyearthto complete: 365

days x 8 = 584 days x 5 = 2920 days or 8 yeargeiA2001: 8334).
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Figure 4-3a. Di agr am oday symdicpariddswvith5t8 fdur durational phases, as seen from

the Earth. Venusds orbit is traced niirgtatthdleveri nner dot
left, after its 8day inferior conjunction. Image credit: Sreekishen Nair, based on the diagram by P.

Dunham in Aveni 2001: 82, figure 36.
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Mercury
/ December - Jonuory 2019

Play (k)
> 0

Venus in the morning sky 2018 - 2019 (animated)

5-3b

Venus
. June 10 - February 5

5-3c

Figure4-3b,c Venusds path in the sianmatordarry Koetomon20#r uct ed b
2019 in figured4-3b, and 2022021 infigure4-3¢c. The i mages are screenshots f
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 Hernandez 2013: 270). The five patterns repeat withyzah 8
Venus cycle, and each is associated with a different seasonal interval 2804ni81 figure
35; Vail and Hernandez 2013: 2864, 268 figure 7.13). Figures3b and c¢ depict two such
patterns, as excerpted from animated simulations prepared by graphic artist and astronomer

Larry Koehn. Koehnds wor k sdiffesentsymaodic gathsbdye sequen
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recording the planet during its visible periods at the same hour eacH&laymbiresthese

into educationabnimations thatlearlye x pl ai n t he pl anetds movements
K o e hheautful and informativeeconstructions, the celestial path that Vemnasedduring

its Morning Starmphasen 20182019 (figure 43b) differed markedly from the pathldtter

followed in the 202021 (figure 43c). Ths variabilityl i kel y enhanced Venus©ob6s
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 Tlahuizcalpantecuhtias understood to be an energetic
martial deity who ascended the skiesitstin a battleready state, even confronting the Sun
whose dawning he heralds. A Nahua legend about the first dawn, recordetdéyeheda de
Los Solesfound inCodex Chimalpopogatates that Tlahuizcalpanteuctli hurled darts at
Tonatiuh the deity of the Surto drive him tomove across the sky when the latter refused to do
so (Lopez 2016: 14345).0ffended,Tonatiuhresponéd 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 thevVenus almanacislentifiedin theBorgia Groupeach portray
Tlahuizcalpantecuhtli in a similarly pugilistic pose, as a fierce warrior with his dart thrower in
hand (figuresl-3 d, f, g). The almanacs are each divided into five panels, with each panel
containing a main cell and a set of stdlls. Tlahuizcalpanteuctli appears in a different guise in
eachof themain cels, where he assails a different deity and/or symibloése fivefold
divisions and their iconographies likely connect with the five different paths that Venus traces
in the sky over each eiglgear cyde. The subcells lining these scenes contamalpohualli

signs.
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This particular type of Venus almanac is designed tompfost events (Boone 2007:
153 andis depicted with a moderate degree of variatioBadex Borgia 554; Codex Cospi
9-11, andCodex Vaticanus B 884 (figures4-3d, f, g)’’

A more detailed Venus almanac is painted on page4# the secalledDresden
Codex a Mayan hieroglyphic manuscript prepared around the 11th or 12th centuries CE. Like
the almanacs in th@roup, theDresdenVenus almanac is divided into five segments with five
forms of the Venus deityretit is much more detailed than its central Mexican counterparts
which are calibrated specifically tofirstevents. By contrasPresden 460 includes
numeri cal gl yphs t hahothNotning and BvemingpStas,ragwelbas p has e s
the span of its disappearances at its conjunctions (Bricker 200$2423 he Dresden
almanac is captioned wittlayanhieroglyphic tet that explains its illustratedapels.
Interestingly, his text names three Nahuatl deities from central Mexico as three avatars of
Venus aimfirst, including Tawisikalga the Mayan pronunciation of Tlahuizcalpantecuhtli
Paintings ofthe other two Nauhadeitiesin this Mayan almana&iuhtecuhtliand
Itzlacoliuhquilxquimilli, feature their distintgg central MexicarattributegLopez 2016: 154
155; Taube and Bade 1991; Whittaker 198@)/hile long distance tradeas widespreaih

ancientMesoamerica, the appearance of the central Mexican deities in a sacred Mayan

7 Other possible types of Venus almanacs have been hypothesizatifax Borgia 286, andVaticanus

B 70(Aveni 1999: s5; Bricker 2001: s3138). Lopez also argues that the almana€Catex Borgia 4%3

is |likely a Venus al manac covering all four phases
been used in concert with the almanadongia 5354 (Lopez 2016: 14-160), whose identification as a

Venus almanac is more certain.

78 Xiuhtecutli is the Nahuatl firgjod and the lord of timétzlacoliuhquilxquimilli is a Nahua Venusleity;
specifically, the form taken by Tl ahuizcal pantecuht
tumbles from the sky, as recounted in tlegenda de las Soldde is shown blinded and is associated with

frost.
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astronomicatableindicates thaindigenous scribeserealso exchangingleasacross the
region
Thoughstylistically variable, the Venus almanacsBorgia 5354, Cospi 911 and
Vaticanus B 8@84 all share the same broad scheme and depict the same coAsanith the
rain almanacs, this correspondence demonstifad¢snodes of tracking astronomical cycles,
and their related theologies, were shared by different groups across the central Mexican
highlands. Similarly, the central Mexican divinities in lesdenVenus almanac evidence
that other networks of knowledgdharing developed across the istls of Tehuantepec as
well . Anthropologist John Henderson notes, i Si
ago, iconographic similarities in the way Venus was represented in central Mexican and Maya
books have been regarded as one of the cleadisaiions of the degree to which beliefs and
ways of representing them were shared througho
That these shared concepts centered arvemds suggests that the planet and its behavior held
deep religious and calendricaeanings foMe s 0 a me r i ¢ a éosnmunitiesdvenlasgh s s i C
doesf or contemporary Indigenous communities (Gpr
Venus 6s i mp o rMesoamercd undersaaned bydehe tact that the oldest
known manuscript in the Americas, t8édice Maya de Méxi¢ads an elaborate almanac
prepared aroundthe 1db nt ury ce t o map t he pQGodicedayds cycl e
draftedfine-line illustrations and sigitbased compositions to depict the sacred and mantic
meanings assigned to each of Venusds varying p
calendrical structure has been reconstructed from the shorthanericeimotation, inscribed
in the Mayan format, that is visible @s surviving page. The reconstruction suggests that the
entreCodicewas composed to plot the planetds phases

years (Turner 2022: 27Codice Mayalemonstrates that tracking, recording and tabulating
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Venud movementwvas adar-reaching irtime as it was widespreddand widely shared

across Mesoameribas anci ent c.inlthis sense lthe Yenus tables p Baygia
Grouparethe latest known developments from a much longer legacy of sacred astronomical
study.

TheVenusalmanac orCodex Borgia 5&%4 is arguably the most intensively researched
from the genreAlthoughmuch of it remains enigmatid,3eems clear thatwasdesigned to
track Venus6s sy miidtiowersdverdl yeartveri 1989 s8)i Imagks o r
this targeted evetity cleverly digningt h e p b84&dagspah svith the 260aycycle of the
tonalpohualli(figure 4-3b).

The table contains five panels, each of widelpictsone sequentiahfirstevent from
the five that comprise a fulkgear Venus cycle. Thus, each panel is to be read as falling 584
days apart from the next. The potential dates for a likdisst event are listed in the thirteen
subcells that line each of the | ma rfiwe cafer cells. Eacbay-sign in the sufzellsis three
day-signs away fromhose lining the nexargercell. The intervening dagignsbetween those
in the subkcell are shown floatingn the large cejlpositioned in front othe striding figure of
Tlahuizcdpantecuhtli.

The subcells lining the firstcell, shown at the lower right section of the taldentain
the daysignCipactli, or @ Csuboelislthinglthe éeconaell containthe signCoatl,

i Snake o0 ;setbfbubcells tontainckhe sigiitl, A Wat e r Osptdisplayecat,o ur t h
fiReed?o; a&eat contdindbn, | E Mbvement / Eart hqguak=eellsh As t he
each of the inscribed dasgns is combined with one of the 13 coefficients, represented by dots

(Bricker 2001: s2324).Borgia53-54 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 stdells to the next (much like spaedots, as discussed in section i.iii
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Figure 4-3d. The Venus almanac fro@odex Borgia 5&4, which plots five successivefirstevents in
a Venus cycle. See figure3 for the order in which the almanac is read. Image source and credit: Diaz,
Rodgers and Byland (1993).

Figure 4-3e. Schematic diagram showing the pattern of sequenfiedt dates in the Venus almanac
from Borgia 5354. Image credit: Sreekishen Nalrased on Henderson (2015: 3822, figure 6.)



