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Figure 4

White tube-worm
grove by Evelyn
Hardin.

Photo © the Institute
For Figuring.

Moving from the Kkitchen into the living room, Wertheim took
down from the wall a piece of lace mounted on black velvet. This piece was
fashioned by Laura Splan, who enters digital images of viruses like H1V,
herpes, and influenza into a graphics editor, and then successively into
computerized embroidery software and a computerized sewing machine.
This particular doily was stitched in the shape of the sArs coronavirus. On
the floor beneath the viral doily was a huge pseudosphere of purple and
orange pipe cleaners displayed on an overturned cardboard box, the work
of twin artists Trevor and Ryan Oakes.?% Following Wertheim upstairs, |
walked into a room filled completely with shipping boxes. This was the
Reefin storage. Wertheim picked up one box, bringing it back downstairs
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into the kitchen, where she turned out the lights. Inside the box was an
object sent to the 1¥r by Eleanor Kent, an elderly woman and self-described
“visionary artist” who refers to her oeuvre as “granny tech”: a hyperbolic
form crocheted from electroluminescent wire that, when plugged into
the wall, illuminated and flickered like a strobe light or a bioluminescent
deep sea creature.

Walking back into the living room, Wertheim pointed out the
work of Anita Bruce, a British computer programmer who returned to
school as an adult to pursue a bachelor’s degree in fine arts. Bruce knitted
a series of marine forms, which she sealed in Tupperware containers and
carried to the Hayward Gallery in London. In some moods, she claims they
are unclassified species she found washed up on the beach near Norfolk,
then took home to dissect. Wertheim writes of Bruce’s work: “Here was
an entire invented taxonomy of magical sea creatures, all knitted out of
fine scientific wire. Over several years Anita had been pursuing her own
evolutionary path, beginning with very simple forms then letting the
process of stitching guide the development of the ‘organisms’ into increas-
ingly complex structures. Like us, she too was proceeding along a private
Darwinian path, allowing the inner nature of her work to develop and
grow organically” (“Anita”). An evolutionary algorithm Bruce developed
dictates the morphology of the forms—how many bulbs, tentacles, or cones
grow from their trunks, and in what configuration—which she then knits
on tiny needles from scientific wire. The result is delicate, transparent
lacy sea creatures that Bruce submits to a process of artificial selection,
making more of those forms that she likes and retiring those she does not.
In her artist’s statement, Bruce explicitly draws a parallel between craft
practice and biological evolution:

Specimens are constructed in thread using simple elemental
looping techniques, which are amongst the earliest used by
man to construct fabric and practical objects such as nets and
baskets. They reflect my interests not only in the evolution of
life, but also in the archaeology and evolution of stitch. Simple
stitches are the building blocks that create complex forms. The
repetitions of stitch construct a fabric from thread that also
references the generations it takes to create each new “species.”
This cell-like network represents the life cycle and complex con-
nections that balance the natural world. The linear thread of the
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textile thereby draws on and mimics the continuity of life itself,
as organised by the pattern of DNA. (qtd. in Wertheim, “Anita”)

On her website she explains that the “springiness” of her wire “brings the
organic specimens to life” (Bruce, “Series”).

The craft of crocheting hyperbolic geometries here operates as
an analog for biological evolution, such that Reef makers narrate evolution
itself as a sort of biological craft practice, and craft in turn as a mode of
wooly evolution. For example, Wertheim describes Taimina’s models as
“the generative seed for the Crochet Reef project,” within which “crochet
‘organisms’ mutate and evolve” (unpubl. ms). The notion of evolution as
craft owes a rhetorical debt to Francois Jacob, the molecular biologist best
known for his work with Jacques Monod on transcriptional regulation.
In a series of lectures delivered in the late 1970s and early 198os, Jacob
put forward his theory of “evolutionary tinkering,” claiming that though
natural selection is compared to engineering design, homology and exa-
ptation suggest instead that natural selection “resembles not engineer-
ing but tinkering, bricolage” (54).>” Quoting Claude Lévi-Strauss, Jacob
describes the tinkerer as someone who “manages with odds and ends |[. . .]
old cardboard, pieces of string, fragments of wood or metal, to make some
kind of workable object. As pointed out by Claude Lévi-Strauss, none of
the materials at the tinkerer’s disposal has a precise and definite function.
Each can be used in different ways |[. . .]. This process is not very different
from what evolution performs when it turns a leg into a wing, or a part of
a jaw into a piece of ear” (34—35). Evolutionary tinkering, Jacob contin-
ued, is most apparent at the molecular level: “[I]t is difficult to see how
molecular evolution could have proceeded if not by turning old into new by
knotting pieces of bDNA together—thatis, by tinkering” (359). Susan Oyama
used Jacob’s claim to rethink ontogeny, claiming that “both processes [of
evolution and ontogeny] show the contingent quality of tinkering, in the
sense not of randomness or disorder but rather of subtle and opportunistic
dependence on particular conditions and materials [. . .]. Rather than the
directedness of planned activity, it is such inspired tinkering that char-
acterizes life processes, the marvelous results notwithstanding. In the
case of normal development, however, the scraps and bits of twine are all
at hand” (46). Jacob’s evolutionary tinkerer offers a compelling riposte to
the teleological stories about evolution that snuck into theoretical biology
with cybernetics, information theory, and sociobiology. This is evolution
not as design or engineering but as messy, rudimentary, and incomplete
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rehearsals for new organisms, mining the past and making use of the
present to anticipate future living forms.

Another theoretical biology, one with origins in the German
Romantic tradition, also lurks in the Hyperbolic Crochet Coral Reef. Wert-
heim describes Taimina’s work as a series of “Platonic forms” from which
a diversity of living forms has spawned. The notion of “Platonic forms”
calls to mind Romantic biologists’ preoccupation with Goethean Urfor-
men, archetypes that change and transfigure as they branch out across
the plant and animal kingdoms. Wertheim affixes epigraphs by German
Naturphilosoph Lorenz Oken to the walls of Reef exhibits, declaring,
“Everything has been created out of sea-mucous, for love arises from the
foam.” Oken, like Goethe, was interested in the ideal forms from which
all living things ramify, and posited that bodies also contained potential
living forms, as yet unrealized. The Wertheims recognize Ernst Haeckel,
the German zoologist whose geometrically precise illustrations of marine
animals influenced Art Nouveau style, as a “patron saint” who “hovers over
the crochet reef as a guiding spirit.” They cite his “hyperbolically detailed”
scientific illustrations of marine life-forms as inspiration. Haeckel’s view
of a “fecund nature from whose creative depths greatly disparate forms
could arise” also evokes the Reef’s ambitions (Richards g). Indeed, the
Romantic emphasis on appraising living forms using one’s cultivated
aesthetic judgment also underwrites the Reef project. Robert Richards
describes Haeckel’s approach to evolutionary theory as the marriage of
aesthetic ideal types to concrete forms and describes Haeckel’s arche-
typal biological form as “a polymorphous organism—a perverse sponge
artfully conceived,” to which other organisms would display homologies
early in their development (g). Haeckel’s “perverse sponge” is nestled in
contemporary fibrous realizations of geometrically inspired marine forms.

Wertheim says that “one of the most surprising aspects of the
Crochet Reef project has been the way in which evolution takes place
within this wooly world” and that “over time we have witnessed the emer-
gence of a fantastical taxonomy of crochet reef ‘species.”” The project, in
her terms, “serves as a kind of spontaneous global experiment in Darwin’s
ideas” (unpubl. ms.). What seems to be vivified in rhetorical moves such as
these is the reciprocal and improvisational attention to material that marks
much handiwork, as well as the creative flourishes or personal idiosyn-
crasies that determine and get built into new crochet coral kinds. Nouns
like organisms and species are quarantined in scare quotes while verbs
like mutate and evolve are left to commingle in these analogies because
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Reef crafters cast biology as process rather than substance, a process that
may transpire in yarn as in other, more properly biotic, media. One way
to put this distinction would be to say that the Hyperbolic Crochet Coral
Reef, for those who make it, is not alive, but it does seem to be living (and
mutating and evolving and spawning). Whereas Artificial Life researchers
who posited that evolution is a universal category not limited to biological
things collapsed life onto information, Reef crafters draw on widely held
understandings of evolution to keep both form and matter in play in their
models. Evolution might take place in abiotic media, but it nonetheless
remains very much material.

The belief that crafted or manufactured artifacts can also evolve
is not limited to Reef crafters. Philosopher of biology Gilbert Simondon
arranged telephones and motors in series reminiscent of embryological
atlases to demonstrate their “morphological evolution.”?® Niles Eldredge,
the paleontologist who, together with Stephen Jay Gould, advanced his
theory of punctuated equilibrium in 1972, is a dedicated horn player who
now analyzes the diversity of cornet (a soprano brass-wind instrument)
morphological vectors (as he earlier studied trilobite morphology) in
order to track what he calls “material cultural evolution.” Though many,
including anthropologists (social evolutionists and cultural ecologists, in
particular), have analogized culture to evolution, Eldredge tweaks this folk
sensibility by suggesting instead that culture works more like lateral gene
transfer. This perspective no doubt impacted Wertheim’s thinking about
the Reef after she interviewed him for a New York Times article in 2004. She
summarizes his understanding of lateral transmission of crafted objects:
“[CJulturally produced objects are also subject to what is called lateral
transmission. Once a manufacturer comes up with an innovation—say a
new style of cornet valve—it can easily be copied by others, spreading the
new pattern across the population pool” (“Bursts”). The evolutionary yarn
woven here is a knotty one, in which craft configures kinship and descent
dissolves in cultural solvents (Helmreich, Alien 68-105).

But why do Reef crafters draw analogies between their own
work and biological evolution? It is a commonplace of neo-Darwinian
theory that evolution proceeds through environmental pressures acting
upon random genetic mutations, which has the effect of promoting the
survival and reproduction of those organisms whose mutations prove
adaptive. Errors in replication drive change, according to this particular
evolutionary yarn. So, too, craft theorists such as David Pye claim that
craftis a “workmanship of risk.” By this he means that craft is driven by
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open-ended flexible practice in which end results are not predetermined:
“The workmanship of risk is a realm where individuals, not entire indus-
trial systems, hold the key to success. [...] [E]very new beginning, every
new product is a risk. Pye’s definition of ‘craft’ is not the extent to which an
objectis made by hand, but the extent to which itinvolves the workmanship
of risk” (Press 263).

The thousands of people who made the Reef are doing more
than casting about for a biological metaphor to describe their experimental
craft practice. Rather, they are gathering and weaving together the diverse
theories and narratives that have marked nineteenth- and twentieth-
century biology. They indiscriminately mix and remix Goethe, Oken,
Haeckel, Thompson, Jacob, Eldredge, and Oyama, as well as assimilate
trends toward formalizing and abstracting living form in mathematical
biology, computational modeling, and Artificial Life. In this sense, the
Reef may be thought of as an “experimental system,” a material thing that
accommodates myriad narratives: “An experimental system has more sto-
ries to tell than the experimenter at a given moment is trying to tell with
it. It not only contains submerged narratives, the story of its repressions
and displacements; as long as itremains a research system, it also has not
played out its excess. Experimental systems contain remnants of older
narratives as well as fragments of narratives that have not yet been told.
Grasping at the unknown is a process of tinkering; it proceeds not so much
by completely doing away with the old elements or introducing new ones
but rather by re-moving them” (Rheinberger, “Experimental” 77-78). The
result is a composite, materially instantiated theory of biological change
that is wholly Reef crafters’ own. In this materialized theory, repetitive
gestures recapitulate the protracted piecemeal depositions of polyps, and
improvisation offers a tangible understanding of morphogenesis as craft-
work. Their wooly corals are hybrid and freeform crafted objects; so, too,
are their evolutionary yarns. This fact suggests that all biological models
and objects—whether rendered materially, digitally, or in biotic media
such as cells, tissues, and whole organisms—are material instantiations
of sums of biological theories and knowledge.

Life in the Making

Margaret and Christine Wertheim describe the Reef as a “wooly
testimony that now engages thousands of women the world over. Vast in
scale, collective in construction, exquisitely detailed, the Crochet Reef is
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an unprecedented, hybridic, handicraft invocation of a natural wonder
that has become, in itself, a new kind of wonder spawned from tens of
thousands of hours of labor” (Track 16 Gallery). What is it about the Reef
that makes it “a new kind of wonder?” Most concretely, this is a reference
to the Great Barrier Reef, one of the seven natural wonders of the world.
But more so, this invocation of wonder aligns evolutionary change and its
consequently diverse bestiary of biological forms with the manual labor
required to fabricate hundreds of thousands of crochet forms comprising
what Wertheim calls an “ever-evolving crochet taxonomic tree of life”
(“Beautiful”) and a “complex woolen ecology” (unpubl. ms.).

When I asked Wertheim what all the 1¥F projects have in com-
mon, she replied that what interests her is the connection between highly
conceptual ideas and “hard manual labor.” All the 1¥F projects combine
formal or abstract ideas with thousands of hours of human labor, and it is
this combination, in her words, that produces wonder. Wonder, she said,
arises when one is able “to feel the crystallization of human time” when
looking at an artifact. To look at the crocheted reef is to appreciate the
tens of thousands of hours devoted to making it. She compared this rec-
ognition to the wonder one feels when looking at the pyramids and being
awestruck by the human labor that went into their construction (an anal-
ogy also made by Charles Darwin when he marveled at coral reefs), but
when looking at the crocheted Reef, she is struck by the “woman’s labor”
put into its fabrication.?®

The Reefis a crystallization of hundreds of thousands of hours
of labor performed by thousands of women, as the Great Barrier Reef, the
largest structure in the world constructed by organismes, is the calcifica-
tion of the concerted production of billions of coral polyps over the course
of 20,000 years. When Wertheim talks about the collective effort of the
thousands of contributors to the Reef, her description of collaborative craft
rhymes with marine biologists’ narrative of the living reef. Helmreich,
in suggesting coral as a Harawavian figure with which to grapple with
questions of scale and context, quotes anthropologist Alfred Kroeber
likening the labor of coral depositing calcium carbonate to construct the
Great Barrier Reef by infinitesimal degrees to the cultural production of
humans (“How Like”).%° Perhaps coral provides an apt figure for the craft
collective that spawned the Hyperbolic Crochet Coral Reef—its contribu-
tors number in the thousands, some contributors working prolifically
to make dozens of pieces, but most contributors offering only one or a
handful of crocheted objects, building the Reef piecemeal as a calcium
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carbonate reef would slowly sediment from the brooding contributions
of millions of polyps.3!

As Kroeber’s analogy indicates, the comparison of cultural to
biological production is nothing new. In the introduction to The Division
of Laborin Society, Emile Durkheim compared the specialization of labor
to biological evolution, arguing that the differentiation of trade skills in
society parallels the development of complex systems in an organism:

The law of the division of labour applies to organisms as well
as to societies [. . .J. This discovery has had the result of not only
enlarging enormously the field of action of the division of labour,
but also of setting its origins back into an infinitely distant past,
since it becomes almost contemporaneous with the coming of
life upon earth. It is no longer a mere social institution whose
roots lie in the intelligence and the will of men, but a general
biological phenomenon, the conditions for which must seem-
ingly be sought in the essential properties of organised matter.
The division of labour in society appears no more than a special
Jorm of this general development. In conforming to this law
societies apparently yield to a movement that arose long before
they existed and which sweeps along in the same direction the
whole of the living world. (2-3)

While such biological analogies are often mobilized to license, natural-
ize, or otherwise justify economic and labor relations, when Reef crafters
speak of the “evolution of stitch,” comparing thread to pNA, something
altogether different is at work. Rather than naturalizing the “will of
men,” here labor—a craft identified as women’s work—overturns divisions
between mental and manual labor, discursive and experiential knowledge.
Women put their hands to work materializing theory. The analogy being
drawn between evolution and craft is not meant to argue prescriptively
that social institutions should mimic biological phenomena but instead to
recast biology in a craft idiom. Biology, both the discipline and its object,
is here deployed not as an analogy for labor, neither as its precedent nor
asits herald butinstead as its product. Biology is always something that is
made, but more important, it is always something in the making.

The research and writing of this paper was supported by grants from the Wenner-Gren
Foundation (Grant No. 7928) and the National Science Foundation Doctoral Dissertation
Research Improvement Grant (Award No. 0847853). It is my pleasure to thank the following
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Silbey, Alma Steingart, Kaushik Sunder Rajan, and Elizabeth Weed. I am grateful to Marga-
ret and Christine Wertheim, Daina Taimina, and the Reef makers for inspiring this article
through their work and for taking the time to speak with me.

SOPHIA ROOSTH is Assistant Professorin the Department of the History of Science at Harvard
University. Her research focuses on the twentieth- and twenty-first-century life sciences.
Her first book manuscript, titled “Synthetic: How Life Got Made,” examines how the life
sciences are changing at a moment when synthetic biologists, biohackers, and bioengineers
build new biological systems in order to investigate how biology works.

1 The simplest way to think about
curvature involves parallel lines.
In a plane, which bears zero
curvature, for any point p and a
straight line L, outside that point,
there is only one straight line
L, passing through p that does
not intersect L . This describes
Euclid’s parallel postulate. In
non-Euclidean geometry, how-
ever, the parallel postulate does
not hold. A sphere is an example
of elliptical geomelry. It has posi-
tive curvature because there are
no lines that do not intersect
L ; all lines meet at the poles of
the sphere. In negatively curved
hyperbolic space, however, there
is an infinite number of lines
running through p that do not
intersect L , since the lines that
meel at p extend away from one
another and from L . Wertheim
gets a lot of mileage from con-
trasting the seeming formality of
Greek mathematics with the emi-
nently approachable crocheted
hyperbolic models. In a 2009
TED (Technology Entertainment
Design) conference lecture, she
held up a floppy red hyperbolic
model, announcing to the audi-
ence that “here in wool, through
a domestic feminine art, is the
proof that the most famous pos-
tulate in mathematics is wrong”
(“Beautiful Math”).

2 Ithank Stefan Helmreich for
drawing my attention to this
quotation in his Web-published

rumination on coral reefs (“How
Like”).

I borrow dividuality from Mari-
lyn Strathern, who argues that
Malanesian persons recognize
one another as dividuals rather
than individuals, “frequently
constructed as the plural and
composite site of the relationships
that produced them” (13).

The anthropogenic rise in atmo-
spheric carbon dioxide concentra-
tion triggers ocean acidification,
which places coral reefs under
stress, causing coral bleaching
(when corals expel photosynthetic
zooxanthellae) and placing global
reef ecosystems at risk of collapse
(Harvell; Hoegh-Guldberg et al.;
Hughes).

Hereafter, when I write “Wert-
heim,” I am referring to Marga-
ret Wertheim unless otherwise
indicated. Christine Wertheim is
referred to by her full name.

The acronym 1FF also abbreviates
the logical biconditional “if and
only if” (i.e., a necessary and suf-
ficient condition) in mathematics
and logic notation.

An imaginary number is a real
number (any rational or irrational
number) multiplied by the imagi-
nary number i, which is equal to
V-1. In the complex number plane,
imaginary numbers are on the
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vertical axis, perpendicular to the
horizontal axis of real numbers.

Wertheim wrote two letters to
Benoit Mandelbrot requesting

his permission to draft a gg-year
lease on Seahorse Valley. His
secretary responded to her first
letter by informing her that math-
ematical objects are in the public
domain; her second request was
unanswered.

German crystallographer Fried-
rich Froebel, inventor of the
kindergarten, developed a series
of twenty “occupational gifts,”
pedagogical explorations of form
using paper folding, weaving, and
sewing, which were employed in
his kindergartens beginning in
the 18350s.

The Menger sponge is a three-
dimensional fractal. In the 1rF
exhibit, electrical engineer and
computational origamist Jean-
nine Mosely built one entirely out
of business cards.

Previous models had been purely
conceptual, such as the Poincaré
disc model, but in the mid-twen-
tieth century, geometers identify-
ing with the intuitionist school of
mathematics “wanted to have a
more direct experience of hyper-
bolic geometry—an experience
similar to handling a physical
sphere” (Taimina qtd. in Wert-
heim, “Crocheting”) and began
searching for a physical model.

Hyperbolic geometry was
explored in the 1820s by Janos
Bolyai, a Hungarian cavalry offi-
cer who spent his free time duel-
ing, playing the violin, and trying
to prove Euclid’s fifth postulate
(Gardner 177). Also known as the
parallel postulate, Euclid V states
that given a line and a point out-
side that line, there exists only
one line intersecting that point
parallel to the first line (see note

13

Evolutionary Yarns in Seahorse Valley

1). Many mathematicians believed
that Euclid’s V could be derived
from his first four postulates,
but by the end of the eighteenth
century, no one had yet success-
fully done so and the postulate
had become a two-thousand-
year itch mathematicians could
not scratch. Bolyai focused his
attention on the parallel postu-
late after his father, Farkas, had
tried unsuccessfully to tackle

it (Lines 41). So maddening did
Farkas find the parallel postu-
late that he wrote to Janos, “For
God’s sake, I beseech you, give it
up. Fear it no less than sensual
passions because it too may take
all your time and deprive you of
your health, peace of mind, and
happiness in life” (Gardner 176).
Other sources quote Farkas, a
man clearly prone to hyperbole
and nay-saying, petitioning his
son: “I admit that I expect little
from the deviation of your lines.
It seems to me that I have been
in these regions; that I have trav-
eled past all reefs of this infer-
nal Dead Sea and have always
come back with broken mast and
torn sail” (Meschkowski qtd. in
Greenberg 162). Persisting in
this work, Janos discovered that
a self-consistent geometry could
be envisioned by rejecting the
parallel postulate. He wrote to his
father in 1823: “I have not quite
reached it, but I have discovered
such wonderful things that I was
amazed [...]. /OJut of nothing 1
have created a strange new uni-
verse” (Greenberg 163). Bolyai
shares recognition for the dis-
covery of hyperbolic space with
Russian mathematician Nicholay
Lobatchevsky, who worked on
the problem at the same time as
Bolyai but published earlier.

Thurston was not the first to
devise a model of hyperbolic
space made out of paper: “In
1868, the Italian mathematician
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Eugenio Beltrami had described
a surface called a pseudosphere,
which is the hyperbolic equiva-
lent of a cone. Beltrami made a
version of his model by taping
together long skinny triangles—
the same principle behind the
flared gored skirts some folk
dancers wear” (Taimina qgtd. in
Wertheim, “Crocheting”).

“So I spent the summer crochet-
ing a classroom set of hyper-
bolic forms. We were sitting at
the swimming pool with David
|Henderson]’s family, my girls
were learning to speak English
and swimming, and I was sitting
and crocheting. People walked by,
and they asked me, ‘What are you
doing?’ And I answered, ‘Oh, I'm
crocheting the hyperbolic plane’”
(Samuels). Taimina quickly
switched to crochet after finding
that knitting was not the ideal
technique for fabricating hyper-
bolic models: to knit a hyperbolic
model requires that you increase
every /V stitches, and when knit-
ting, all the stitches in a row must
remain on the needles. Depend-
ing on your rate of increase, you
very quickly run out of room on
the needles, as there are too many
live stitches in play. In crochet, on
the other hand, only the current
stitch is kept on the hook, so the
number of stitches can increase
exponentially without crowding
the crochet hook. Also, crochet
yields sturdier and less floppy
forms than does knitting.

In an interview with Discover
magazine, Taimina points out
that hyperbolic crochet is good
for more than geometry: she also
uses the technique to make her
own clothing. She crocheted a
hyperbolic godet skirt to wear at
a talk at the 1FF, “after which the
film director Werner Herzog took
her to dinner and then kissed her
good night. The skirt is made of

16

17

18

35

10 skeins of cotton yarn, each of
which is 689 feet long” (Samuels).

The first exhibit was not, how-
ever, strictly coralline. Instead,
the forms were displayed as a
cactus garden and kelp forest in
the gems and minerals cases in
the tapestry hall, as part of the
Fair Exchange exhibit of the 2006
Los Angeles County Fair. The
cactus and kelp were exhibited,
Wertheim recounts, between the
quilts and the Christmas orna-
ments. Around the same time, one
of the first responses she received
to her online call was from the
Andy Warhol Museum in Pitts-
burgh, which was organizing an
exhibit on global warming and
wanted to exhibit the Reef. Wert-
heim remembers, “I laughed and
said, ‘Well, we’ve only just started
it. You can have a little bit of it”
(“Beautiful”).

This aim pans out in regular
classes that teach curious ama-
teurs how to program in Arduino
(a physical computing platform
designed for use by hobbyists
and technoartists), use a sewing
machine, build a synthesizer, or
pickle vegetables.

In 1947, Rothko, champion of
color field painting, described his
work in a way I find sympathetic
to fellow Latvian Daina Taimina
as “unknown adventures in an
unknown space” lacking “direct
association with any particular,
and the passion of organism” (84,).
But sitting between Jackson Pol-
locKk’s Black and White Number 20
(1951) and Rothko’s White Center
(1957), I noted the disjuncture
between the 1rr workshop’s
aims—to teach a craft technique
first used to materialize a math-
ematical abstraction—and the
Modernist, and in particular
Abstract Expressionist, setting.
Many craftspeople and scholars
of craft eye Modernism, with its
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“distrust of skill and fine crafts-

manship,” with suspicion. Jeweler

and author Bruce Metcalf com-

ments, “The history of modern art

records a gradual abandonment

of the traditional crafts [...]. By

the late 1940s, Jackson Pollock

could pour house paint on a can-

vas, throw his cigarette butts onto

it, and be heralded as the hero of

American painting. The uncrafted 21
gesture now stands for authen-
ticity and raw emotion” (14). It
was here, in a gallery ostensibly
applauding the “uncrafted ges-
ture,” that the Wertheim twins
set up shop to teach curious pass-
ersby how craft may be pressed
into service when embarking on
“unknown adventures” in hyper-
bolic space or in celebrating “the
passion of organism.”

22

Christine Wertheim plans to

abandon work on this project

soon, as she has already gener- 25
ated so much surface area that

the edge of her crocheted form

has curled in upon itself, making

it difficult to add to it. It is also

becoming increasingly hard to

carry around.

This is the claim made by Univer-

sity of Bristol geometers Hinke 24
Osinga and Bernd Krauskopf, who
in 2004 published instructions in
the Mathematical Intelligencer for
crocheting the Lorenz manifold, a
geometrical surface related to the
Lorenz attractor, a well-known
model of nonlinear determinis-
tic dynamic systems, which has
practical applications in predict-
ing weather patterns (think of the
Butterfly Effect). In their pub-
lication, Osinga and Krauskopf
write that the three-dimensional
crocheted model of the manifold
is able “to convey the intricate
structure of this surface in a
‘hands-on’ fashion. This article
tried to convey this, but for the
real experience you will have to
get out your own yarn and crochet
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hook!” Osinga, whose mother
taught her to crochet when she
was seven, explained in an inter-
view with Craft magazine that
while she had previously devel-
oped computational models of the
Lorenz manifold, “the crochet
project was ‘driven by the need to
see and feel the real thing’” (4.8).

For other accounts of scientists
gaining a “visceral sense” of their
objects of study, see, for example,
Downey; Myers (“Molecular”);
and Traweek.

While Taimina recommends
using cheap acrylic yarn to give
models more structural integrity,
the craft store I went to shunned
acrylics in favor of organic sus-
tainable textiles spun from soy-
beans and alpacas, so I settled for
a fairly elastic Greek cotton.

With the advent of digital comput-
ing in theoretical biology in the
1970s, Thompson’s work experi-
enced a renaissance among evo-
lutionary and theoretical biolo-
gists. For more about Thompson’s
work and its reception, see Keller,
Making.

This quotation is from the Artist’s
Statement of Anita Bruce, a Brit-
ish artist who contributes to the
Reef and whose work I describe in
more detail below. More informa-
tion about her work can be found
online: http://www.anitabruce
.co.uk.

In the Fibonacci sequence, each
number is the sum of the two pre-
ceding numbers, beginning with
o and 1. Its first appearance in
Western mathematics was in the
arithmetic text Liber Abaci, writ-
ten by Leonardo of Pisa in 1202.
Thompson first pointed out that
many plants bear leaves arranged
in the Fibonacci sequence; iden-
tifying examples of Fibonacci
sequences in nature has since
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