Introduction

Thinking with Mutable Color in the
Early Modern Spanish World

Early in his career, the Spanish painter Antonio de Pereda y Salgado (1611-
1678) gambled on the shifting hues of iridescence.’ To be more precise, he
tied his reputation as an artist working in the competitive environment of
early seventeenth-century Madrid to a material that he and his contempo-
raries called tornasol (fig. 1).> Commonly known in English as shot fabric,
this textile owes its unique qualities to the contrasting colors of warp and
weft threads from which it is woven. As the spatial relationship between the
material and the viewer changes, the hues perceived in a single given area
appear to shift instantaneously as one type of thread occludes the other.?
Although the mechanisms that enable their directionally specific color-
ation differ significantly, such textiles share this trait with a range of natural
materials whose colors vary with minute alterations in the position of the
object, the observer, and the illuminant that are described today by the
adjective iridescent.* Pereda and his audiences would have been unfamiliar
with this specific term and its cognates, which emerged in Western Euro-
pean languages in the late eighteenth century.’ Yet their awareness of this
textile’s shifting hues as well as some understanding of the conditions that
incite its shifts can be gleaned from the word they used to name it.
Tornasol is a portmanteau of the Spanish verb tornar (to turn) and the
noun sol (sun), a lexical acknowledgment of the central importance of
motion to the kindling of its perpetually ephemeral chromatics. A defini-
tion of the word from Sebastian de Covarrubias’s (1539-1613) dictionary,
Tesoro de la lengua castellana o espariola (Treasury of the Castilian or Span-
ish language, Madrid, 1611), attends to these visual effects when it explains
that such fabrics are so named for “having many different colored sheens
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[visos] when put in the sun”® The appearance of
the Spanish word for sun in both its name and
definition suggests a conceptual link to other
substances whose hues shifted not only in rela-
tion to the movement of the material or the
viewer but in response to the movement of light
sources. In fact, an adjectival form of the word
was deployed in the period to describe a range
of iridescent matter; in a text published in Spain
in 1639, for instance, the shifting colors that
play over the surface of anodized metal were
described as “not painted, but tornasolado, like
the [feathers of the] peacocKs tail or the pigeon’s
breast.””

The extent of Pereda’s investment in this
particular materialization of mutable color
becomes clear when we consider two paint-
ings likely produced around the year 1634, when
the painter was in his early twenties.® One of

1 Two views of a man’s coat,
Europe, ca. 1790, altered
ca.1805. Silk plain weave (shot
taffeta) with sequins and
metallic-thread embroidery.
Coat center back length: 45

Y2 in. (n5.57 cm). Los Angeles,
Los Angeles County Museum of
Art (LACMA). Photo courtesy of
LACMA. https://www.lacma.org.

them, now in the collection of the Kunsthis-
torisches Museum in Vienna, depicts two tables
strewn with a range of carefully rendered objects
bathed in warm light (fig. 2). Directly behind the
densely populated foreground appears a winged
female figure holding a small cameo portrait
and gesturing to a globe. As with his meticu-
lous observation of the objects arranged before
her, Pereda devotes close attention to recording
the visual qualities of the various materials with
which this figure is clothed. Contrast between
the limited chromatic range of the voluminous,
ivory-colored sleeve that envelops her right arm
and the dark blue sash that disappears behind
the opposite shoulder is provided by the color-
ful tunic she wears, its rippled surface composed
of juxtaposed passages of icy pink and pale green
that modulate seamlessly into patches of darker
hues reminiscent of red wine and pine needles.



2 Antonio de Pereda,
Allegory of Vanity, 1634-35.
QOil on canvas, 55 X 68 2 in.
(139.5 X 174 cm). Vienna,
Kunsthistorisches. Photo:
KHM-Museumsverband.






Pereda deploys a remarkably similar palette
in the representation of the fabric that covers the
body of another female figure in a second paint-
ing, now held at the Musée des Beaux-Arts in
Lyon (fig. 3). Like her counterpart in the Vienna
canvas, she too is orbited by a mantle of deep
blue, while her right forearm is sheathed in a
white sleeve. More importantly, Pereda repeats
the chromatic fireworks found in the previous
painting in this figure’s long flowing robe, which
falls in intricate folds around her feet. Shades of
raspberry and lime play against the tones of deep
magenta and pale lichen, all deployed to describe
the undulating surface of a single piece of irides-
cent cloth.

Against this backdrop of formal similar-
ity, the differences between the subjects of the

The Immaculate Conception,
1634. Oil on canvas, 87 V2 x
56in. (223 X 143 cm). Lyon,

two paintings could not be more striking. In the
Vienna canvas, Pereda’s shot fabric sits comfort-
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ably within the larger symbolic language of
vanitas, its fluctuating colors a reminder of the
transience of earthly life and the deceptions of
the visible world. Yet the painter used the same
juxtaposed tones to depict the iridescent textile
that clothes the body of the Virgin Mary, draw-
ing an implicit link between the shifting hues
of her garment and the ineffable, multifaceted
nature of the sacred.

We might begin to understand Pereda’s deci-
sion from a variety of different angles. The first
and foremost of these is aesthetic: the roil-
ing folds of color that such textiles produce
imbue both paintings with tremendous beauty.
This immediate visual appeal perhaps suggests
why representations of tornasol fabric appear
in a range of paintings that he produced in
this period. From another vantage point, their
ubiquity in his early works could be seen as a
reflection of the profound influence of Venetian

Musée des Beax-Arts. Photo:
Manuel Cohen / Art Resource,
New York.
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4 Gerard ter Borch the
Younger, The Suitor’s Visit, 1658.
Qil on canvas, 8o X 75 in. (203
x190.5 cm). Washington, DC,
National Gallery of Art. Andrew
W. Mellon Collection. Photo
courtesy of National Gallery of

Art, Washington, DC.

painting’s chromatic richness on Spanish artists
of the period, examples of which were easily
accessible to Pereda thanks to the elite collectors
who served as his patrons and protectors.® Pere-
da’s allegiance to one distinctive fabric—unique
among his peers—also invites comparisons
to the Dutch painter Gerard ter Borch the
Younger (1617-1681), whose precise renderings of
pearl-colored satins appear in many of his later
works (fig. 4).*° Viewed from this position, Pere-
da’s shot fabrics function primarily as a vehicle for
demonstrating skill and creating a visual emblem
of artistic identity in response to competition.”
As this brief discussion demonstrates, the
presence of depictions of iridescent fabric in
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these two paintings cannot be reduced to a single
motive on the artist’s part. Yet Pereda’s decision is
also noteworthy because it presupposed an audi-
ence that could make meaning from the mutable
colors of iridescent substances across a broad
semantic range. The importance of exploring
this multivalent response is underscored by the
fact that records of intellectual engagement with
these materials survive in an expansive array of
sources produced by Pereda’s contemporaries.
Artists stretched the capacities of conventional
media to their limits in attempts to capture these
substances in still lifes and history paintings and
in printed images of the living creatures from
which they came. Others incorporated iridescent
matter directly into the objects they created, such
as mosaics made of feathers by Indigenous artists
in what is now west-central Mexico. Scientists
and ethnographers sought to record their shift-
ing hues in the texts of natural historical treatises
and cultural encyclopedias. Theologians and
theorists invoked them in moralizing tracts,
philosophical commentaries, and political mani-
festos, while authors of fiction wove them into
scripts for theatrical productions and through
stanzas of poetry.

What lies behind the richness and variety
of this collective response to iridescence? And
what can studying the vibrant lives of the mate-
rials that produced this visual phenomenon in
the early modern Spanish world reveal about
the concerns of the people that engaged with
them? In this book, I address these questions by
following iridescence as it circulated in Spain
and Mexico in the late sixteenth and seventeenth
centuries. While I attend to the transatlantic itin-
eraries of materials that were associated with
shifting color during the period, I am concerned
with such matter not only as it was mobilized in

the form of physical objects but as it was taken
up as an object of thought. In order to under-
stand this interpenetration of such substances
and ideas, I accompany their movement through
both the physical and intellectual landscapes of
the early modern Spanish world by closely exam-
ining the representation of materials associated
with instantaneously mutable color in text and
images alongside the production and reception
of the objects that contain them.

The resulting itineraries, I argue, reveal that
Pereda’s tornasol and an array of other substances
perceived to be related by virtue of their tran-
sient chromatic effects were meaningful for
his contemporaries because they were good to
think with. They served as potent instruments
of thought in this context due to the fact their
unstable hues challenged assumptions about the
veridicality of sight itself. By undermining the
belief that what was perceived by the eyes coin-
cided with an objective reality, the matter of
mutable color provided a means to interrogate
an evidentiary technology that was central to the
operations of the Spanish Empire and was relied
upon both to verify information about things
earthly and divine and to transmit it: the repre-
sentational image. This book positions iridescent
substances as participants in debates about
knowledge transmission that were of fundamen-
tal importance to individuals and institutions on
either side of the Spanish Atlantic. In so doing,
it demonstrates the overlooked but integral
role that material thinking played in the early
modern Spanish world.

Seeing Tornasol Alongside Antonio de Pereda
This is the first book-length investigation of the
cultural history of iridescence in the sixteenth



and seventeenth centuries. Beyond filling this
scholarly gap, though, why write about this
subject in the first place? At the heart of this
book lies a simple question: What were the
historical factors that shaped how Pereda and a
diverse array of his contemporaries experienced
the visual phenomenon of iridescence? Although
this inquiry revolves around a category of mate-
rials rather than works of art, queries such as
these are central to the discipline of art history,
which, more than any other field, endeavors to
historicize the act of looking.”* As such, this book
can be considered part of an established move-
ment within the field and the humanities more
broadly that makes the case that such histories of
sight cannot be disentangled from the world of
matter itself.”

Of course, viewers within the geographic and
temporal parameters adopted by this study were
not the first people to look at such materials,
which occur naturally throughout the globe. Nor
were they the only individuals who were think-
ing with them at the time. Why choose to tell this
particular tale when substances that exhibited
this property enjoyed dynamic lives in so many
different contexts, many of which are worthy of
their own examination?

Limiting this study to an investigation of
human engagements with iridescent materi-
als in early modern Spain and Mexico helps
give shape to a wide-ranging and multifaceted
subject. Beyond practicality, the decision to
focus on this geographic and temporal context
was shaped by two principal factors. The first
is the specific nature of the reactions to irides-
cent matter that survive from the early modern
Spanish world. Thanks to the ways that their
unique qualities were understood within
the framework of period debates about the
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misleading nature of data gathered via visual
perception, analyzing how people in Spain and
Mexico around the turn of the seventeenth
century looked at tornasol and other substances
that exhibited directionally specific mutable
color presents an opportunity to study how
they thought about their own process of look-
ing. In other words, to examine their responses
to iridescent materials is in many ways to study
historical attitudes toward the sense of sight
itself. In seeking to identify and understand the
factors that influenced how viewers like Pereda
saw iridescent materials, a seemingly narrow
line of questioning opens onto an avenue of
inquiry whose ramifications are broadly signif-
icant today, as rapid advances in imaging
technologies prompt a collective reckoning with
the limits of visual evidence.

The parameters adopted by this book are
equally a reaction to existing scholarship. An
unusually well-studied chapter in the long
history of human interaction with these mate-
rials focuses on precontact and early colonial
Spanish America, where they featured prom-
inently in practices of making employed by a
wide range of Indigenous artists.* Recent investi-
gations of the visual culture of Nahuatl-speaking
peoples in central Mexico productively engage
with linguistic evidence as a means to advance
our understanding of the significant role these
substances played in their intellectual worlds
before and after contact with Europeans.” The
resulting analyses of how mutably colored matter
was described in texts written in this language,
which underwent a process of alphabetization
in the colonial period, reveal the potential of
approaches that center the phenomenon of hue
as a means to gain insight into different systems
of thought.
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Contrast between the attention that scholars
of precontact Mexico pay to iridescent mate-
rials and the comparative lack of concern they
have received by scholars who specialize in early
modern Europe is especially striking because
so many objects that feature such substances
produced in Mexico throughout the sixteenth
and seventeenth centuries were consumed by
Europeans in the period. And while a grow-
ing body of scholarship has turned to historical
engagement with matter that was deemed to
be colorful by individuals in the early modern
Western European context, these studies, too,
generally overlook the place of iridescent mate-
rials within these “early modern color worlds,”
despite evidence that a range of different people
were thinking with them in the period in varied
ways.” The work of Anglo-Irish natural philoso-
pher Robert Boyle (1627-1691) is but one notable
example: in the written record of an experiment
that appears in his Experiments and Consider-
ations Touching Colours (London, 1664), Boyle
narrates the experience of bringing the micro-
scope to bear on a piece of iridescent fabric
much like those that appear in Pereda’s paint-
ings, providing his readers with “some account
of what happens in Changeable Taffities,” as
these textiles were sometimes known in the
English-speaking world, “where we see differing
colours, as it were, emerge and vanish upon the
ruffling of the same piece of silk®

This dearth of scholarly attention speaks to
the ways in which increased contact with irides-
cent matter can desensitize us to its unique
effects. The proliferation of synthetic substances
that exhibit directionally specific mutable color
today makes it all too easy to overlook the visual
phenomenon or to dismiss it as pleasing but
innocuous. In part because of the ways in which

its unique optical qualities are often subsumed
within larger categories of reflective or chromat-
ically intense materials, iridescence is sometimes
more difficult to see and, as such, to think with
as it is relegated to the status of superfluous
decoration.

Yet these judgments reveal the continued
influence of a deeply rooted ambivalence to
color’s apparent superficiality in Euro-American
culture that also informed responses in the early
modern period.” The generative nature of this
ambivalence becomes clear when we consider
the unique status of vision in early modern Spain
and its viceroyalties. That the sense of sight occu-
pied a privileged position in relation to the other
senses was commonplace across Western Europe
in the period, where continued allegiance to
the venerable opinions of Aristotle, Plato, and
Saint Augustine could be cited as evidence to any
who disagreed.>* While ocularcentrism was built
into Scholastic readings of the theories of Clas-
sical and Patristic authority, however, sight was
especially important in the early modern Spanish
world due to the ways in which it was woven into
the imperial and ideological project of Catholic
Spain.

An Empire of Images

In recent decades, historians of science have
worked to draw attention to the wide array of
empirical practices that flourished in the Iberian
world during the fifteenth and sixteenth centu-
ries. In so doing, they strove to counter the
now-debunked caricature of early modern
Spain as an intellectually stagnant bystander to
Northern Europe’s intellectual revolution.” For
scholars of visual culture, this revitalized inter-
est in empirical practices helped accentuate the



prominent role played by pictorial images in the
production, organization, and dissemination of
knowledge throughout the early modern Span-
ish world.

According to these scholars, images served
an especially important function in the context
of an imperial project that was defined by differ-
ent kinds of distance.* By the time that Antonio
de Pereda was born in 1611, the Spanish Empire
not only included the Iberian and parts of the
Italian Peninsulas as well as the Netherlands
but traversed the Atlantic and the Pacific from
Madrid to Mexico City to Manila and extended
south down the isthmus of Panama and the
rocky spine of the Andes to Patagonia. Faced
with the immense physical divide that sepa-
rated the court from its viceregal capitals, images
performed the essential function of projecting
visible authority across vast gulfs of space, just
as they could mobilize localized declarations
of allegiance to distant rulers across the sea.”
Furthermore, images were believed to encode
specific types of information that eluded tran-
scription into text. This conviction undergirds a
well-known example from Gonzalo Fernandez
de Oviedo’s (1478-1557) De la natural histo-
ria de las Indias (Of the natural history of the
Indies, Toledo, 1526), in which a depiction of a
hammock (fig. 5)—a technology unknown to
European audiences at the time—serves a func-
tion alluded to elsewhere in the text, which
argues that such depictions of novelties convey
information “by means of vision what language
misses.”>* Thus, the transregional networks that
mobilized Spanish power across the Atlantic
beginning in the late fifteenth century not only
facilitated the circulation of images in novel ways
but relied heavily on the information that such
images could transmit.
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5 Woodcut depicting a hammock (fol. 17v). From Gonzalo
Fernandez de Oviedo y Valdés, De la natural historia de las Indias
(Toledo, 1526). Photo courtesy of the John Carter Brown Library.

In addition to their utility in bridging physi-
cal divides, images were equally valued for their
potential to facilitate communication across the
metaphorical distance that separated Europeans
from the heterogeneous cultures they encoun-
tered through aggressive territorial expansion.
In what are now central and southern Mexico,
the Spanish colonial project’s reliance on the
image entangled with long-standing practices of
visual documentation for many of its Indigenous
inhabitants.” The resulting pictorial documents
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6 Diego Valadés (attributed),
"Ad sensu aptat coelestia
dona magister, Aridaq cloquij
pectora fonte rigat.” Etching
with engraving from the
Rhetorica Christiana (Perugia,
1579), m. Photo: Getty Open
Content Program.

oppOSITE | 7 Diego Valadés
(attributed), “Vulnificum fuso
tepefecit sanguine ferrum,

quo Deus humanum perluis
omne genus.” Etching from the
Rhetorica Christiana (Perugia,
1579), 220b. Photo: Getty Open
Content Program.

played a variety of roles, including serving in

an evidentiary capacity in disputes adjudicated
within the Spanish legal system.* Even in the
colonial Andes, where the tradition of figurative
art did not enjoy the prestige it did in precontact
central Mexico, Indigenous Andeans” aware-
ness of its importance can be seen in instances
where they adopted the use of images as part of

rhetorical strategies that mobilized agency and
knowledge in their desire to assert themselves
within the asymmetrical power structures of the
colony.”

Just as pictorial images were trusted to
embody information about terrestrial matters
in the early modern Spanish world, so too were
they deployed to impart understandings of the
world beyond. Throughout the sixteenth century,
Iberian missionaries embraced the potential of
the image to convey religious doctrine to Indig-
enous communities where communication of
Christian theological principles was hampered
by linguistic difference.”® In the wake of the
Reformation and the ensuing Council of Trent,
the utility of images as vectors for the commu-
nication of church doctrine was reinforced as
an official policy across the Catholic world. In
Spain, creators of devotional images in the late
sixteenth and seventeenth centuries responded
to this understanding of the power of vision
by adopting naturalism as one component of
a larger regime of visual pedagogy.” Pictorial
images of all types served to transport the distant
and intangible personages of sacred text into the
immediate present for all to see and, conversely,
to cast the faithful back into the biblical past. A
pair of prints that appear in the Franciscan friar
Diego Valadés’s (ca. 1533-1582) Rhetorica Christi-
ana (Perugia, 1579) illustrate the imagined effects
of such practices, which served as a cornerstone
of the order’s campaign to evangelize Mexico in
which the author was an active participant.?> One
shows a friar preaching to an audience of ideal-
ized Indigenous neophytes using depictions of
Christ’s passion (fig. 6). Another imagines the
outcome, as boundaries between image and
ritual space collapse thanks to the pedagogical
power of images (fig. 7).



For matters of earth and heaven, of nature and
the supernatural, images were an integral compo-
nent of the workings of the Spanish Empire. Their
perceived ability to record authoritative visual
experience and, by making those experiences
mobile, transform audiences into eyewitnesses
made them an essential tool for overcoming
physical, cultural, and transcendental distances.
From Mexico City to Madrid, this belief in the
power of images was deeply rooted in the notion
that seeing was a pathway to knowing.

Material Thinking

Scholars who argue for the importance of the
image in the early modern Spanish world cite

as evidence the entangled relationship between
the making and viewing of images and the act of
thought. Elizabeth Boone, for instance, identi-
fies what she describes as visual thinking among
the inhabitants of precontact Mexico in their
use of images to “encode, structure, and present
knowledge graphically;” a practice that persisted
after contact as Indigenous people “continued
to think in visual terms and to express ideas
pictorially”®* Focusing on the last decades of the
Spanish colonial period, Daniela Bleichmar iden-
tifies parallel practices in the creation of images
under the auspices of late eighteenth-century
Spanish scientific expeditions to the Americas,
which she connects to those sponsored by the
crown some two hundred years before. Drawing
on ideas developed by philosophers of science,
she understands these endeavors as products of
a “visual epistemology” practiced by natural-
ists who, as evidenced by their extensive use of
images, “thought visually, worked visually, and
posed visual questions to which they offered
visual answers.”*
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In these cases, the actions comprising visual
thinking—including both the creation of images
and their reception by certain viewers—most
often unfold within the borders of pictorial
space. By anchoring this process to the image,
these works provide a means to connect practices
that were shaped by unique conditions in the
early modern Spanish world to those deployed
in Western Europe more broadly. The work
of Susanna Berger provides a relevant exam-
ple: in her study of French philosophical thesis
prints from the same period, she argues that “the
creation and reworking [of such images] enabled
teachers and their students to think through
spatial constructs and visual commentaries as a
way of articulating ideas”*
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As Berger reminds us, the phrase “visual
thinking” was coined by the German-born
perceptual psychologist Rudolph Arnheim
(1904-2007) in a book of the same name
published in 1969.* In effect, his work tried to
reassert some of the same ideas that were foun-
dational to early modern understandings of
images that had been subsequently abandoned;
namely, that the act of perceiving was inextri-
cable from cognition. This notion pushed back
on prevalent understandings of this process that
distinguished “the gathering of perceptual data”
from “higher’ cognitive functions of the mind,
which could do their work only by withdrawing
from all perceivable particulars”* For Arnheim,
“the cognitive operation called thinking” can
occur not just in the process of perceiving
images but in the act of optical perception more
generally, making it an essential component of
the operation itself.** By using such expansive
framing, his work invites us to consider visual
thinking beyond that which occurs in relation to
pictorial space.

Additionally, Arnheim’s interest in challeng-
ing the notion that visual perception might be
likened to “unskilled labor, indispensable but
inferior” in the context of the process of cogni-
tion, rhymes with recent scholarship that aims
to perform a similar rehabilitation on engage-
ment with matter.” Traditional understandings
position materials as subservient to incorpo-
real ideas, a dynamic that continues to shape
models of artistic production that cast the act of
creation as the imposition of an artist’s thought
on inert, passive substances.® Recent schol-
arship—prominent examples of which focus
on material engagement in the early modern
period—compellingly refigure matter as an
active participant in the creative process. In so

doing, this work points to interactions between
all types of makers and matter as collaborations,
framing artisanal practices involving the direct
manipulation of materials as confrontations
informed by both the nature of the substances
and the humans themselves that result in knowl-
edge creation.”

Yet not unlike scholarly understandings
of early modern visual thinking that play out
primarily in relationship to the pictorial image,
this type of thought is associated in large part
with artistic activity.** Intellectually gener-
ative confrontations with the materials that
compose our world are, however, not limited
to the laboratory, the workshop, or the studio:
they are a central component of everyday life.*
That productive interaction with substances
that exhibit mutable color could occur outside
of these environments is helpfully underscored
by a consideration of the ways in which we
interact with iridescent materials, specifically.
Because their shifting hues are activated in part
by changes in the geometries of view, the visual
experience of this type of matter is by its very
nature both one that is embodied, in that it often
requires the physical movement of the viewer’s
body, as well as one that unfolds over time.

For scholars of the early modern period,
questions remain about how “ideas arose from
embodied experiences of matter and material
worlds . . . and how specific social milieus influ-
enced the ways in which human subjectivity
and cultural understanding . . . might be said to
have emerged from this engagement with mate-
rials and their properties”+* One approach to
understanding this process of material thinking
looks to the ways in which individuals ascribed
meaning to different substances in the period.*
Reliance on the word meaning, however, evokes



a semiological system of signification built on
the arbitrary relationship between signifier and
signified. Due to its relational rather than refer-
ential nature, centering meaning can reinforce
the hierarchical model that positions humans as
sole agents.*

A way to move beyond responses to this
question that linger in the realm of meaning
can be drawn from the work of the psychol-
ogist James J. Gibson (1904-1979), and more
specifically, his concept of “affordances,” which
he describes as what something “provides or
furnishes, either for good or ill”# Developing a
theory of perception that put him at odds with
his contemporary Arnheim, Gibson used the
notion of affordance to challenge ideas about
how substances are perceived. “The theory of
affordances,” Gibson states, is “a radical depar-
ture from existing theories of value and meaning.
It begins with a new definition of what value and
meaning are. The perceiving of an affordance is
not a process of perceiving a value-free physi-
cal object to which meaning is somehow added
in a way that no one has been able to agree upon;
it is a process of perceiving a value-rich ecolog-
ical object.” Following Gibson, then, we can
reframe attempts to identify material thinking
as a practice of attributing meaning by deploy-
ing the notion of material affordance: rather
than seeking the significance of a material for a
given individual or semantic community—the
meaning of Pereda’s shot silk, for example, for
the artist and his audience—we instead might
investigate its rich cognitive affordances, what it
offered those like the painter who engaged with it
because of how it shaped his process of thought
within the intellectual ecologies in which he
participated. Applying this idea of material
thinking to historical interactions with iridescent
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materials helps to clarify the questions posed

in this book. Namely, what were the cognitive
affordances of iridescent substances and other
materializations of mutable color for Pereda and
his contemporaries in the early modern Spanish
world, and what were the conditions that allowed
for these affordances to be perceived?

Mutable Color and the Crisis of Perception

Before beginning to answer these questions, let
us pause to briefly consider both the process of
sight and the fundamental role played by color
therein. Simply defined, color is the result of
how our brain interprets the different wave-
lengths of light that reflect oft the objects around
us and are gathered by the eye. Today, the fact
that color is light and light is color is thoroughly
ingrained in broader understandings of basic
physics, the result of a long lineage of investiga-
tion that is often centered in developments that
occurred in Northern Europe, from Johannes
Kepler’s (1571-1630) investigations of retinal
imaging in the early seventeenth century to Isaac
Newton’s (1642/3-1727) publications in the early
eighteenth.*

Yet even armed with this knowledge, color
still eludes us. The dissatisfaction with this tech-
nical definition of color is rooted in the fact that
it seems to be fundamentally at odds with how
we perceive the world around us: colors appear
to be not subjective secondary qualities, as phys-
ics demonstrates, but rather definite properties
that characterize the material surfaces of the
things we see.** This assumption is understand-
able when we consider that many of the hues
that are picked up by our eyes are the product
of a process called selective absorption. In these
cases, when light strikes the surface of a material,



Iridescence and the Image

certain molecules such as pigments absorb all the
wavelengths of light save for the one that corre-
sponds to the color name we ascribe to it. This
wavelength reflects off the surface of the object
omnidirectionally and, as such, can be perceived
by observers at any angle.

In contrast to selective absorption, the
surfaces of iridescent materials contain more
than just pigment. In fact, they are composed of
a diverse array of semitransparent nanostruc-
tures whose width corresponds to the amplitude
of light waves on the visual spectrum. As light
passes through these structures, wavelengths
that strike at certain angles will reflect and be
perceived by the observer. In altering the angle
of illumination or view even slightly, however,
the precise geometries required for the percep-
tion of that color are compromised, causing
viewers see a different hue altogether.

In the case of iridescent materials such as
certain types of hummingbird feathers (family
Trochilidae), these structures consist of multi-
ple layers of melanin granules, each one itself
composed of a single layer of regularly sized
air pockets called vacuoles. When viewed at a
specific angle, the light waves that reflect off each
successive layer of granules align perfectly, their
identical wavelengths reinforcing one another to
create waves of greater amplitude that result in
the perception of brilliant colors. As the angle of
view changes, this precise alignment falters, and
reflected light produces different or less intense
color. When the wavelengths are perfectly out
of phase—when the crests of one wave align
with the troughs of another of the same ampli-
tude and cancel each other out—the only hue

8 Male Costa’s hummingbird (Calypte costae). Photo © John L.
Crawley and @jc_wings.

perceived is that of the melanin itself, whose
colors result from selective absorption.

A photograph by John L. Crawley of a male
Costa’s hummingbird (Calypte costae) demon-
strates this effect (fig. 8). From the angle at which
the image was taken, the feathers between the
bird’s eye and bill register as matte brown, a
result of the pigmented melanin from which
their structures are composed. The elongated
plumes that extend below the right side of its
throat, by contrast, display metallic fuchsia and
purple that modulate to a dull green and red at
the bird’s right—a range of tones that evokes
those in Pereda’s paintings of shot fabric. For
these birds, the sudden change or disappearance
of their feathers’ vibrant hues serves as a key
component of courtship: when carefully oriented
toward a female, the plumage of the males throat
(also known as a gorget) erupts in radiant color,
ready to be evaluated by the discerning eye of its
potential mate. Yet while human spectators can
likewise appreciate such displays, the resulting
shifts in hues—referred to as structural in order
to distinguish them from coloration produced
by selective absorption—have the potential to
shatter the illusion that color is a property of the
objects that they see.

For early modern viewers in Western
Europe, identifying such chromatic experi-
ences as colorful rifts in the fabric of the visible
world was a response conditioned by the intel-
lectual landscape they inhabited. Its topography
was defined by a growing concern with the cate-
gory of knowledge itself in the face of eroding
trust in long-admired classical authorities, a
marked increase in confrontations with novel
phenomena, and the rapid pace of technolog-
ical advancement. When combined with the
social upheavals of the sixteenth and seventeenth
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century, these factors helped to usher in an
obsession with the ubiquity and nature of decep-
tion, which in turn prompted investigations that
took myriad forms.”

In Spain, however, preoccupation with the
destabilizing nature of deceit and dissimula-
tion shaped cultural production to an especially
significant degree. Epistemological debates about
the relationship between knowledge and percep-
tion were frequently discussed in the Iberian
Peninsula as an oscillation between the states
of engario (deception) and desengario (literally
undeception, commonly rendered as disillusion-
ment)—often expressed through the opposition
of the verbs parecer (to seem) and ser (to be).”> As
the literary historian Jeremy Robbins explains,
beginning with texts produced in the last
decades of the sixteenth century, Spanish authors
“transform[ed] the incidental elements of decep-
tion found piecemeal in Renaissance texts and
[made] them central to a vision of society in
which deceit is present on every level imagin-
able: not simply personal and institutional but
sensory, intellectual, and existential”*

Along with Robbins’s examination of the
revival of ancient Greco-Roman thought by
Spanish thinkers in order to confront this crisis
of perception, the work of a growing number
of interdisciplinary scholars—Tom Cummins,
José Ramon Marcaida Lopez, Felipe Pereda, Juan
Pimentel, and Enrique Garcia Santo-Tomds,
among others—convincingly demonstrates that
a sustained and nuanced engagement with ques-
tions surrounding the contours of knowledge
created a charged intellectual space in which
faith in empirical observation and deep skep-
ticism about the limits of such observations
coexisted.’* These same conditions, I argue,
helped facilitate the perception of cognitive

affordances of substances that exhibited instanta-
neously mutable color.

By following these substances in Spain and
Mexico around the turn of the seventeenth
century, this book charts types of material
thinking that were both empirical and skepti-
cal, paradoxically providing visual evidence of
the unreliability of visual evidence itself. For
those that collaborated with the rapidly shift-
ing hues displayed by iridescent materials like
tornasol, the resulting thinking provided a tangi-
ble means to interrogate the anxieties brought
about not only by the significant reliance on
representational imagery but by living in a
vast, heterogeneous, and ever-changing empire
where power was distributed unequally. At the
same time, it opened alternative channels of
knowledge transmission that circumvented the
problems such images posed in order to directly
address these larger concerns. Shot fabric, feath-
ers, mineraloids, and mollusk shells thus take
their place as components of the ecologies of
thought that shaped the early modern Spanish
world.

Chapter Summary

While Antonio de Pereda’s paintings of tornasol
serve as visual and temporal reference points to
which we will return throughout this book, the
chapters follow iridescent matter backward and
forward in time from the mid-sixteenth to the
mid-seventeenth century. Rather than narrat-
ing a story of chronological change, they instead
map the tangled processes whereby individuals
engaged with the materials that exhibited instan-
taneously mutable color and the genealogies of
thought that coalesced around these materials
to address the concerns that conditioned their



lives. Each takes as its point of departure a differ-
ent episode of material thinking, in which an
artist or author engaged with a substance that
afforded the experience of shifting hue. In this
task, Pereda is joined by Hernando Alvarado
Tezozdémoc (ca. 1524—ca. 1610), a Nahua noble
who wrote the history of his illustrious lineage in
the last years of the sixteenth century in Mexico
City; the Spanish diplomat and political theorist
Diego de Saavedra Fajardo (1584-1648), whose
writings sought to model ideal behavior of the
monarch and his advisors; and Juan Cuiris, a
P’urhépecha artist from Michoacan who savvily
harnessed the visual effects of iridescence to
create objects of desire for Spanish consumers
across the Atlantic.

The first chapter follows tornasol into the
painter’s studio by comparing Pereda’s depic-
tion of this fabric in the Vienna canvas to that
in a similar work by his near contemporary, the
Spanish painter Francisco Velazquez Vaca. Juxta-
posing both artists’ renderings of shot fabric
reveals the extent to which Pereda structured
his representation of this material deliberately in
ways that make clear to viewers that its mutable
hues were not simply a product of the fabric’s
position in relation to fictive source of light but
also a product of its position in relation to the
observer. By so carefully depicting a textile that
was connected to the art of painting through
both allegorical tradition and its relationship
to European conventions for the representa-
tion of drapery in paint, Pereda used tornasol to
transform his painting into a commentary on
the artifice that underpinned the art form itself.
Building on this analysis of the ways in which
the young painter thought with this material’s
mutable colors, this chapter concludes by recon-
sidering a different motif that appears frequently
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in his paintings: depictions of multiple human
skulls arranged in a variety of positions. Rather
than explaining their presence in his oeuvre

as solely the result of iconographical conven-
tion, I argue instead that his sustained interest in
depicting skulls in this manner was a function
of his larger concern with using his paintings to
demonstrate the powerful impact of the geome-
tries of view on what is seen.

The second chapter follows fornasol west
across the Atlantic and into long lineages of
iridescent thinking that converged in Mexico
City at the close of the sixteenth century. It was
there that Tezozédmoc, in a chronicle written
in Spanish, referenced this textile in a descrip-
tion of iridescent feathers whose directionally
specific mutable colors could not be replicated
by conventional visual media. Yet shot fabric is
but one of the materials that he invokes in his
attempts to capture its specific chromatic effects.
In search of the conventions that shaped his
taxonomies of descriptive metaphor, this chap-
ter examines how Tezozomoc’s contemporaries
writing in both Castilian Spanish and Nahuatl
described the shifting chromatics of iridescent
substances. It suggests that, in addition to rely-
ing on direct encounters with substances that
exhibited mutable color, these authors’” experi-
ences of this phenomenon were conditioned by
genealogies of thought that originated on both
sides of the Atlantic, each with long histories
of engagement with iridescent matter. Despite
their disparate origins, the resulting taxonomies
of chromatic experience transcend categories
into which they are divided in contemporary
Euro-American culture and reflect the larger
cultural importance of transience and mutabil-
ity, concepts that profoundly shaped their utility
as tools of metaphysical thought. Yet whereas the
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bright colors of iridescence are often framed as a
cultural bridge, this chapter argues that contrast-
ing understandings of their instability revealed
fundamental differences between Indigenous
central Mexican and European ontologies.

If the second chapter explores the relation-
ship between shifting color and mutability,
the third chapter uses emblems from Saave-
dra’s political treatise to follow fornasol into an
intellectual landscape profoundly shaped by
concerns about deception. By connecting the
mutable colors of shot fabric to the concept of
deceit, Saavedra both engaged in and invoked
the authority of a manner of material think-
ing tied to ancient Skeptical philosophy, which
cited the iridescent feathers of the pigeon’s neck
to cast doubt on trust placed on data gathered
optically. Yet as it was for other Spanish authors
who invoked this material in the period to reveal
the limits of certain knowledge, textiles did not
exist solely in the realm of rhetorical argument.
By means of archival evidence, this chapter
identifies the moments in which the rhetori-
cal trajectories of tornasol were animated by the
physical lives of these fabrics in the textile econ-
omies of Madrid and Mexico City. Because of
its perceived connections to sartorial expres-
sion, economic stagnation, and colonial disorder,
tornasol was not simply an object of abstract
thought; it was invoked with urgent intent to
illustrate the increasing difficulties inherent in
determining the motives and identities of Span-
ish subjects clamoring for better position at court
and for higher status in the American viceroyal-
ties. This chapter demonstrates that for authors
working in this context, iridescent color and
other iterations of shifting hue served as both
embodiments of the dangers that they thought
faced the Spanish monarchy in the first half of

the seventeenth century and powerful tools to
make those dangers visible.

The fourth chapter begins by consider-
ing tornasol as it was evoked not through the
medium of paint but by iridescent humming-
bird plumage in a depiction of the Virgin Mary,
made by Juan Cuiris in Michoacan, Mexico,
around the turn of the seventeenth century. Like
other objects made in the region by Indigenous
artists using plumage from this family of birds
in the colonial period, it was made with a Euro-
pean audience in mind. This chapter follows
the movements of hummingbird featherwork
as it migrated from the workshops of west-
ern Mexico to the collections of elites in Spain
and Europe in the period. By drawing attention
to the extent that audiences there both associ-
ated these objects with hummingbird plumage
and were attuned to the cognitive affordances
of their directionally specific structural color,
this chapter rethinks the reception of feather-
work from Michoacan around the turn of the
seventeenth century. It argues that the pluralized
viewing experience that their iridescent surfaces
provided linked these objects to a range of other
popular media in the period, including pintu-
ras de borrones, anamorphosis, and reversible
figures, which exposed the fictions that represen-
tational images relied upon. An understanding of
the desires that helped mobilize featherwork in
turn guided makers like Cuiris, who capitalized
on the availability of iridescent matter to ensure
their appeal.

The fifth and final chapter returns to the
second of Pereda’s early depictions of tornasol,
in which the fabric swathes the body of another
depiction of the Virgin Mary; the painting of
the Immaculate Conception now in Lyon. Seiz-
ing on Pereda’s unconventional iconographical



choice—one that directly contradicted a number
of authorities and conventions—it follows torna-
sol through an array of texts in which authors
exploited the pedagogical potential of irides-
cent materials to communicate knowledge about
the sacred. Rather than connecting their slip-
pery chromatics to the deceptions of the earthly
realm, these materials were instead deployed to
convey the concept of unified multiplicity that
is central to Christian thought. While figural
imagery struggled to represent the Trinity or the
simultaneous divinity and humanity of Christ,
the multiple colors perceived from different
angles in a single iridescent material provided
nonfigurative visual experiences that embodied
these ineffable aspects of the divine.

Taken together, these chapters demon-
strate that the matter of mutable color served as
a crucial tool for individuals and their intellec-
tual communities seeking to locate themselves
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in the world in relation to both empirical and
metaphysical knowledge. The artists and authors
whose work weaves throughout the book looked
to this visual phenomenon to provide tangi-

ble evidence not only of the deceptive nature of
the visual realm but, conversely, of the immate-
rial nature of the divine. Sustained investigation
of the apparent contradictions that characterized
period engagement with shifting color—irides-
cent epistemologies that relied on practices of
empiricism and discernment and that often
involved deep conversations with the intellectual
legacies of the ancient past—reveals the place

of materials themselves within these vibrant
attempts to wrestle with the profound concerns
that shaped the lives of people across the early
modern Spanish world.






