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(Accidental) motivations I
Biblioteca Palafoxiana: 
The First Public Library in the Americas (1646)



Motivations II

A material-political 
inquiry into the histories 
of  measurement 
• Proportion, analogy, mixture: Unearthing 

mathematical measurement practices (de 
Freitas & Sinclair, 2022)

• As with the Aztec Quipu, measurement 
begins in this relational engagement with 
the world, where what ‘matters’ is the 
specific co-relation between two or more 
material processes that occur alongside 
each other. 



Motivations III



SSHRC Grant: The 
Colonial Legacy of  
European 
Mathematics in the 
Americas:
A Critical 
Curriculum Studies 
Project 

• Which mathematical knowledge was included in 
the first books of  1646? 

• How were the speculative and practical aspects 
of  mathematics expressed? 

• To what extent did the needs of  science 
(astronomy, navigation, etc.) merge with the 
colonial conquest (governance, resource 
extraction) in mathematical applications? 

• What kind of  pedagogical form of  address was 
used to frame the knowledge? 

• How do the commentaries and books published 
by Criolli mathematicians (Diego Rodriques, 
Carlos de Siguenza y Góngora, José Ignacio 
Bartolache, etc.) differ from their European 
contemporaries?  



~170 books and manuscripts



Methodological notes

• Disrupt centre-to-periphery focused” and “passive 
receiver” scholarship (Gavroglu et al., 2008; 
Fuentes, 1992; Glissant, 1997)
• Not always one-way: Binary numbers
• Agential take-up of  ideas and practices

• Disrupt ’big breakthrough’ focus of  history to 
attend to translation/transformation of  ‘minor’ 
actors (Boucard & Morel, 2022)

• Annotations, firemarks, provenance

• Follow the baroque (Kircher, Caramuel, Sigüenza y 
Góngora, Sor Juana, etc.)



Baroque Puebla:
Church of  Santa María Tonantzintla 



Baroque….         in New Spain…   in Science

• Jens Høyrup (2019): Baroque Mind-
set and New Science: focus on 
Caramuel as “a major Baroque 
theoretician” (ambiguity, affect)

• Koen Vermeir (2013): the baroque as 
a style of  thinking in Kircher 
(analogical between nature, man and 
machine)

• Ofer Gal & Raz Chen-Morris (2013): 
“forced paradox,” “distortion” 
“violent contrast,” and “reliance on 
sensual detail,” instrumentation, 
fable/artifice, passions, imagination 
as the mediating source for learning.

• Irving Leonard (1959): the 
“whorls within whorls” of  
“persons, places and practices”

• Carlos Fuentes (1992): new 
Spain always and already a place 
of  fusion, composite culture 

• Elias Trabulse (1998): focus on 
the baroque period 1667–1690

• Bauer & Mazzotti (2009): 
baroque aesthetics of  the works 
of  Sor Juana Inés de la Cruz

• Deleuze (1993) The Fold: Leibniz 
and the Baroque;  the baroque as 
operative function, to fold, inside-
and-outside; perspectivism, 
multiplicity of  worlds, texture, 
infinite

• Glissant (1997) the baroque is 
characterized by a profusion of  
the real that is an antidote to the 
obsession of  synthesis and unity 
that characterizes the “la pensée 
de l’Un”



Raz Chen-Morris’ thesis on Baroque Science

• The artifice of  instrument displaces the sensory 
reliance of  the human senses

• Physico-mathematical mixings

• Affirmation of  fantasy and imaginary journeys as a 
way of  coming to know the world

• Emphasis on the power of  the imagination in 
learning

• Huygens (1629-1695) and Newton (1643-1727) are 
said to be the end of  Baroque science

• The baroque science of  Europe overlaps with the 
influx of  books into the Palafoxiana and the 
beginning of  Jesuit-educated criolli mathematicians



Jesuit science
• Christopher Clavius (1538-1612) advocates for a shift in 

curriculum and argues for the key role that mathematics should 
play in the Jesuit curriculum in the colleges. 

• Protestant texts also make their way to new Spain (sometimes 
avoiding the inquisition)

• The Jesuit network of  scholars and colleges is the first “global” 
corporate network traversing key locations in the colonial world. 

• In particular, Kircher’s (1602-1680) work spreads like wildfire 
across the Americas and onwards to Manila. 
• He conceives his work as a way of  furthering the colonial process. 

• But he also seeks scholars who will send data back to him. 

• The poblanos first learn of  Kircher’s texts “Celestial ecstatic journey” 
and others on magnetism by Jesuit scholars who are crossing Mexico 
on their way to Manila. 



(Math) education in Mexico

• Pre-Hispanic (before 1521)

• Institutional education: the Calmécac (for children of  nobility: to become 
priests, learning astronomy, mathematics, medicine) and the Telpochcalli (for 
children of  commoners, to become warriors)

• Higher education*: calculate time, draw maps, isolate silver and other metals, 
botany, herbal medicine, etc.

• Colonial period (1521 to ~1810)

• Schools opened in 1524 by Franciscans with primary aim to convert 
Indigenous peoples

• First higher education school opened in 1535 (Latin, grammar, including 
Nahuatl, rhetoric, music, medicine, etc.); books begin arriving from 
Spain

• Mathematics first formally taught in 1540 (Colegio in Michoacán)
• First math book published in New Spain in 1556 by Juan Diez Freyle

• Jesuits (youngest order, began in 1540), arrive in New Spain 1572
• Set up many schools, which were prized for their education

• First Chair in math (University of  Mexico) in 1637: Fray Diego 
Rodríguez

• Expelled in 1767 (until 1813)



Focus 1: The Kircher fan club 
at the Palafoxiana

• Fray Diego Rodriguez (1596-1658), criollo

• Fray François Guillot (“Ximénez”) (1601-1686)

• Melchor Pérez de Soto (1606-1655)

• Alejandro Fabián (1624-??), criollo

• (Fray) Carlos de Sigüenza y Góngora (1645-1700), 
criollo

• Sor Juana Inés de la Cruz (1648-1695), mestiza

• Antonio de Alcala (16??-17??), criollo



Kircher’s Musurgia Universalis (1650)

• Frontispiece: Music; mix old and new. 

• 10 Books: Sounds and voices of  nature; 
Philology (music of  Hebrews and Ancient 
Greeks), Arithmetic, Geometry, Organology, 
Musical Composition, Ancient and Modern 
music, Musarithmica, Magic of  consonance 
and dissonance, Analogy

• 1500 copies printed.



Kirchner’s Arca Musarithmica 

• The book begins with a section on combinatorics (not present in other 
mathematics books of  the time), though know from the ‘Ramon Llulli 
school’ (strong Arabic connections)

• Combinations and permutations are “in nature”, in its “infinite variety”

• It then explains how to use the Arca, which is a wooden box that contains ~ 
100 cards



Kirchner’s Arca Musarithmica 

• Begin with text that will be put to music

• Choose style and instrument/voice

• Then choose the contrapunctus simplex 
(the sequence of  8 notes) on the Pinax

• Then choose one of  12 “moods” 
(bellicose, lachrymosus, etc.) and the key 
(minor or major).

• There is also the card for contrapunctus 
floris (the duration of  each note)



In the Palafoxiana…

• A manuscript containing parts of  Book 8, written 
between 1690-1700 (Cashner, 2022)

• The Poblano (anonymous) author consults several 
of  Kircher’s books and selects from them:

• Choosing the ones that would enable a re-
construction of  the Arca

• Choosing only some of  the syntagma (texts to be set 
to music)

• Copying only enough permutations

• It is not the only one!



The anonymous Palafoxiana folio includes…





What kind of  
image of  
mathematics do 
we see here?

• Not an intact subject, but diffuse through and with 
other knowledge

• Combinatorics as general method of  discovery. A 
permutation of  possible perspectives that captures the 
infinite/mixed fold of  Deleuze’s Baroque style. 

• Proliferating calculations

• A way of  thinking that involves Ancient ideas (Greek, 
Arabic, and associated Egyptian, Babylonian) along with 
new ideas/machines/words 

• A desire to solve age-old challenges, impossible tasks, 
break with the perfect forms of  the circle, like 
trisecting the angle, and squaring the circle. 

• To explode classical forms into the textured world of  
diversity and multiplicity and creolization (Glissant). A 
poetic engagement with materiality. 



Mathematics in New Spain in 
the 17th century
• Turning to European texts, creating commentaries on 

compendia, where geometry and pyrotechnics are side-
by-side topics, in a setting where instrumental 
engagement with nature (lenses, telescopes) links with the 
“magical realism” of  17th century Mexico (Fuentes). 

• Combinatorics and permutations appeal to our Poblanos 
because they create a new kind of  collectivity and folded 
fugal song, a way of  merging voices from across locales 
and cultures, a perspectivism. 



Stepping back, cautiously

• The colonial legacy is complicated, involving multiple forces 
(religious, capitalist, political, scientific, artistic, etc.)

• From the Palafoxiana archive, it appears that:

• The mathematics arriving in New Spain predates post-
enlightenment views that construct Europe as the foundation

• It arrives from multiple sources which themselves are 
recognized as multiply sourced (c.f. “Greek origins”)

• It is itself  a plural practices that engages both quantitative and 
qualitative, earthbound and instrument-rich

• In other words, very different from the current curricula of  
North America. 



Additional themes

• The New World contribution to probability, through the situated, 
moral context of  probabilism (Mayer, 2016). 

• The comet debate between Sïguenza y Góngora and Kino

• The access to certain books that are banned in Europe, so that the 
Baroque-creole mathematician seems to move ahead of  the Iberian 
colleagues 

• Looking back: How Nahua knowledge was used/transformed in the 
original schools, including w.r.t. non-base-10 number systems

• Looking ahead: The prevalence of  Spanish texts, especially José 
Mariano Vallejo, who brings new instrumental and ideological ideas 
to the Palafoxiana, which become increasingly pedagogical. 



Thank you!
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