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This article is about how the practice of drawing resemblances between animal, mineral, and vegetable species
has been developed through my own artistic research. It starts from the historical example of mineral nicknames
(names attributed to specimens depending on their resemblance to species from other kingdoms—animal and
vegetable). I then explain the development of “drawing as a way of knowing” in my own artistic practice through
the Isomorphology study. “Isomorphology” is the observational study of the shared forms and symmetries of
animal, mineral, and vegetable species. It is a drawing practice that includes a set of experimental approaches
such as interdisciplinary collaboration with scientists and museum collection study. This mixed method approach
is conducted within the context of scientific institutions like the natural history museum, London. This research
explores how the shared morphological characteristics (form and symmetry) of animal, mineral, and vegetable
species can be identified and represented through the process and object of drawing towards an extra-scientific
model of classification.
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INTRODUCTION
The concept of “resemblance” and efforts to represent visual connections between otherwise
disparate objects have been consistent features of my drawing practice since my early years as
a student.
In 2011, while researching in the catalogues of the Rashleigh Mineral Collection at the
Courtney Library (Royal Cornwall Museum), Truro, I discovered a curious blend of poetic
creation and scientific fact: a number of mineral specimens with nicknames given by Cornish
miners based on their resemblance to other natural objects. These minerals and their nicknames
became, for me, a means to explore the practice of “drawing resemblance” and a way to think
about extra-scientific systems of classification.
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Figure 1. A. Flint specimen, ‘Mollusc ore’ (Rashleigh Mineral Collection, Truro Museum). Photograph: Gemma
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Anderson, 2012. B. Flint specimen, ‘Mollusc ore’, (Rashleigh Mineral Collection, Truro Museum). Copper
etching and Japanese inks: Gemma Anderson, 2012.

Along these lines, Philip Rashleigh (1725–1811) collected Cornish minerals throughout
his life. His collection, housed at the Royal Cornwall Museum, is known for the outstanding
quality of the specimens and for Rashleigh’s system of cataloguing. In October 2011, I visited
the Courtney Library at the Royal Cornwall Museum to consult Rashleigh’s mineral catalogue.1
Many of the minerals recorded were found in the depths of mines like Wheal Gunner and
Wheal Towan (Cornwall, UK). Since many of these minerals had not been observed or recorded
before in Cornwall, the association of the mineral forms to familiar objects through nicknaming
served as a useful mnemonic device. Frequently, the descriptions in the Rashleigh catalogues
use the term “resemblance”: for example, the miners named a cassiterite specimen “wood tin”
(Figure 1A), which was then described as “wood like tin ore, with fibrous or radiated texture,
forming concentric circles like wood, resembling the colour and appearance of wood cut from
a knotted tree”.2 Drawing on their own observations of the natural world, the miners projected
familiar associations of physical form onto the unfamiliar minerals.
Based on the archival material surveyed as part of this research, I have created this list as a
classification of all the specimens held within the Rashleigh Collection that have been given
nicknames (Table 1).
In the process of this research, I met Courtenay Smale, a Cornish mineralogist who has
studied the Rashleigh Collection. The imaginative nicknames the miners gave to the minerals
inspired us to create our own nicknames for other mineral specimens in the collection. For
example, I named a flint specimen (Figure 1A and B) “Mollusc ore”. I also discovered that iron
ore was much more wood-like than cassiterite and gave the nickname “wood knot ore” to the
specimen (Figures 2A and 2B); further, Courtenay named a chalcedony specimen “griffin ore”
(Figures 3A and 3B). This new tranche of nicknames combine with the old to inspire my own
contemporary and visual taxonomy.
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Table 1. Nicknames for minerals in the Rashleigh Collection.
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Beetle ore
Blister copper
Brick (tile) ore
Cog-wheel ore
Cube ore
Goose-dung ore
Horn silver
Horseflesh ore
Horsetooth ore
Jack straw crystals
Peacock copper
Ruby copper
Sparable tin
Toads eye tin
Wood copper
Wood tin

clinoclase
copper
cuprite
bournonite
pharmacosiderite
ganomatite
chlorargyrite
bornite
siderite
cerussite
bornite
cuprite
cassiterite
cassiterite
olivenite
cassiterite

Figure 2. A. Wood specimen (Kew Gardens, Bark Collection). Photograph: Gemma Anderson, 2012. B. Wood
tin specimen (Rashleigh Mineral Collection, Truro Museum). Copper etching and Japanese inks: Gemma
Anderson, 2012.

I decided to explore the mineral specimens through drawing, focusing on the resemblances
the miners and I have recorded as an ordering principle and basis for constructing an artwork.
The artwork was developed through visualising each mineral within an imagined landscape as
the object that it is said to resemble. For example, I drew rose ore in the theoretical position
of a rose, and the mollusc ore was drawn as an animal beside the rose ore flora. In the etching
“Rashleigh Mineral Nicknames” (Figure 4), specimens are drawn and composed on the basis
of their resemblances; each specimen poses as the object it resembles, and the mineral origin
of the specimen may not be perceived by the viewer. The etching indicates that, together, the
minerals form a landscape of resemblance.
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Figure 3. A. Chalcedony ‘Griffin ore’ (Castle Caerhays Mineral Collection). Photograph: Gemma Anderson,
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2012. B. Chalcedony ‘Griffin ore’ (Castle Caerhays Mineral Collection). Copper etching and Japanese inks:
Gemma Anderson, 2012.

Figure 4. Rashleigh mineral nicknames (drawn from Rashleigh Mineral Collection, Truro Museum, and Castle
Caerhays Mineral Collection). Copper etching and Japanese inks: Gemma Anderson, 2012.

Visual resemblance organises the relationships between the nicknamed mineral specimens
in the Rashleigh Collection and their corresponding objects. Drawing can make resemblance
visible through the extraction of the structure underlying the resemblance, which enables the
form of the mineral to be exchanged with the animal or vegetable in the image space.
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ISOMORPHOLOGY
Following on from this thread, the “Isomorphology” project involves observational drawing
of resemblances between animal, vegetable, and mineral specimens. It has developed through
engagement with scientific institutions and the direct observation of specimens held in scientific collections (The Natural History Museum, London [NHM], Kew Gardens, and The Grant
Museum, University College London). As in the natural sciences, in this project, systems of classification are intended to organise information (biological, mineral, or animal) and to facilitate
the recording and communication of this information. This artistic enquiry into morphological
resemblance has uncovered an alternative, “extra-scientific” method of classification—stimulated both by the practice of drawing specimens and by literature that explores the philosophy
of classification and the possibilities for alternatives to the standard Linnaean system.3
As my own observations of resemblances between animal, mineral, and vegetable morphologies of field and museum specimens accumulated, I began to imagine a visual scheme
which extended to include animal, mineral, and vegetable forms. In order to establish if others
had created documents which included images of resemblances between the animal, mineral,
and vegetable orders, I began a search through contemporary and historical literature. This
search found studies of “patterns in nature”, which were mainly explored through photography
rather than drawing, and the only example that addressed specific cross-kingdom resemblances
between the animal, the vegetable, and the mineral was Antonio Lima-de-Faria’s Evolution without Selection.4 Lima-de-Faria’s text applies twentieth-century knowledge of chemistry and physics
to the study of the microstructure of nature and reveals that disparate classes of organic and
inorganic matter were found to share important structural qualities. Evolution without Selection
compiles images found in scientific texts that document the morphological similarities, which
Lima-de-Faria calls “isomorphisms”, between organic and inorganic life forms.

RESEMBLANCE AS A BASIS FOR CLASSIFICATION
Classifying organisms into non-overlapping kinds or species on the basis of morphological properties is thought to date back to Aristotle5 and can be traced through works like Phytognomica6
and Evolution without Selection. To give a philosophical context for the development of my own
contemporary alternative or “extra-scientific” approach to classification, I draw on the work of
the philosopher of biology, John Dupré.
Dupré, in The Disorder of Things, argues for a pluralistic approach to biological classification.
He offers a philosophical justification for developing many classificatory systems, saying “there
are countless legitimate, objectively grounded ways of classifying objects in the world and these
may cross classify one another in indefinitely complex ways”. He suggests ways of discovering
alternative classificatory forms that can also be pluralistic, and argues that these may be “real”
so long as they are based on objective properties of the objects of study.7 This work centres
upon specimens that have visible “objective” resemblances to one another, but does so through
an artistic practice which also allows the imagination to enter the process of representation.
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AN ALTERNATIVE APPROACH TO CLASSIFICATION: ISOMORPHOLOGY
Dupré’s concept of classificatory pluralism establishes that there are many properties that classifications can be based on and implies that no single system of classification is unquestionably most useful. He also says, “Classifications, must, in some sense, be discovered rather than
merely invented”.8 This is reflected in the array of priorities adopted by the various approaches
of different epochs. As already discussed, I have realised through my own extensive drawing
experience that behind observed resemblances are various “types” or “properties” of form and
symmetry. I began with an intuitive group of form species (Figure 5), which provided a basis for
“Isomorphology”—a neologism I have coined for a practice I define as “the study of the shared
forms and symmetries of animal, mineral and vegetable species through drawing practice”.9
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“Isomorphology”, from Greek: isos | “same/equal”, morphe | “form”, logos |
“study”.
Isomorphology proposes visual “form species” which set priority on form and symmetry. These
two properties turn standard classification on its head to show that there are alternative ways to
classify natural life across kingdoms. As such, Isomorphology is in line with Dupré’s pluralistic
view.
The form species of Isomorphology draw connections between species that, according to
the current Linnaean system, are unrelated. However, Isomorphology appropriates a base from
the Linnaean system and simultaneously rejects and depends on both the Linnaean system
and the museum curatorial system, which, although imperfect, provide an organisation of the
natural world. Without taking advantage of these prior systems of collection and classification,
such disorder would reign that any attempt at navigation would be impossible. Isomorphology
is therefore an innovative and complementary approach, one that intends to blur normative
animal, vegetable, and mineral boundaries.
The Isomorphology study—a project aiming to create a series of artworks that draw together
specimens of each form species—began by visually listing a two-dimensional “bauplan” for each
of the form species, informed by the images in Evolution without Selection and Phytognomica.
Using these sources and my own observational drawings as a starting point, I compiled a list of
specimens held within the NHM collections which relate to the form species of Isomorphology.
This provided enough information to approach the NHM for permission to access its research
collections. Of particular importance were the images in Evolution without Selection that pertain to Isomorphology’s form species, as, for example, hexagonal patterns in body formation of
mineral, animal (vertebrate and invertebrate), plant, and five-fold symmetry, ramified patterns in
the body formation of molecules; protozoa vertebrate and invertebrate bodies; and leaf patterns
(bilateral symmetry) in animal, mineral, and vegetable species.
These initial lists, which collected many more species names than could be drawn, operated as a flexible way to navigate the morphology of animal, mineral, and vegetable specimens
within collections. This navigation aimed to select specimens to draw based on the criteria
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Figure 5. Visual list of forms and symmetries of Isomorphology. (Gemma Anderson, Isomorphology: An
Introduction, London: Super/Collider, 2013, 5.

of resemblance to the form species of Isomorphology. The next stage utilised these lists as a
guide to “screen” hundreds of specimens with curators in the zoology, mineralogy, and botany
collections at the NHM. As this work entailed the observation of specimens, it was necessary
to obtain permission to observe and to draw, a process which I coordinated on each occasion.
Access to many specimens, especially valuable minerals in the NHM collections, is limited, and
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Figure 6. View of designated bench space and specimens for Isomorphology study in the Sackler Lab, Darwin
Centre, The Natural History Museum. Photograph: Gemma Anderson, 2013.

Figure 7. Copper etching plate of radial symmetry in progress. Photograph: Gemma Anderson, 2012.
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Figure 8. Radial symmetry (drawn from The Natural History Museum collection). Copper etching and Japanese
inks: Gemma Anderson, 2012.

one further benefit of this study is that the Isomorphology artworks offer an alternative mode
of display and means of making these collections visible (Figures 6–10).

REFLECTION ON THE DIFFERENCE BETWEEN BIOLOGICAL TAXONOMY AND
ISOMORPHOLOGY
The biological “type” method assigns the label of a “type” to a particular individual which then
becomes the reference point for that species. In the biological sciences, the type must be given
a name which follows the guidelines established in the 1930s in Cambridge (as a compromise
between America and Europe to find a common language). The type is designated a posteriori
after empirical research and observations of many individuals within this species (or whatever
is available). The Isomorphology study does not employ the type method—I have not selected
a specimen as a singular example of any particular form species and, most importantly, I do not
give a name to any specimen. The blurring of the categories of animal, mineral, and vegetable

Downloaded by [149.11.36.78] at 08:25 02 July 2016

10  Gemma Anderson

Figure 9. Bilateral symmetry (drawn from The Natural History Museum collection). Copper etching and
Japanese inks: Gemma Anderson, 2012.

indicates the potential of artistic practice to act as a mirror to scientific practice, reflecting the
unique values of both.

ISOMORPHOLOGY AS AN EXTRA-SCIENTIFIC WAY OF KNOWING
Isomorphology is intended to produce findings that will create a dialogue with conventional
modes of scientific knowing. Classifying, understood by Dupré as “imposing conceptual order
on diverse phenomena”,10 aligns with the aims of Isomorphology. Isomorphology parallels the
scientific practice of taxonomy as a comparative, drawing-based method of enquiry into the
shared forms of animal, mineral, and vegetable morphologies to find similarities, not differences.
Unlike scientific taxonomy, Isomorphology is not seeking to establish a stabilised order. Here,
there are two different “orders” at stake: the stability of the taxonomic account and the natural
order itself. The first is constructed and the second is a kind of chaos that invites attempts at
classification. Isomorphology provides one of many ways to navigate morphological diversity. As
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Figure 10. Four-fold symmetry (drawn from The Natural History Museum collection). Copper etching and
Japanese inks: Gemma Anderson, 2012.

it has no commitment to any unifactoral evaluation of phenomena, Isomorphology is not reductionist in approach. These similarities and differences make Isomorphology complementary to
scientific classification. Isomorphology addresses relationships that are potentially undervalued
by the scientific classification of animal, vegetable, and mineral morphologies and suggests that
there are many possible ways to explore and organise the natural world.
Isomorphology is not a static system, it is always an evolving practice and a process.
Isomorphology is a concept that depends on the purpose of the moment for which it is intended:
to navigate, to observe, to draw, and to know the natural world. It is therefore a blending of
scientific and artistic experimentation which brings with it new modes of seeing and classifying the natural world. By placing the making of observational drawings at the foundation of
this artistic experimentation, Isomorphology demonstrates drawing’s continued viability as an
epistemic process and as a way of producing knowledge.
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ON THE IMPACT OF ISOMORPHOLOGY
Isomorphology is a practice and theoretical framework that has been shaped by my engagement with a number of scientific institutions and practitioners and by my investigations into
the history and philosophy of scientific knowledge. This artistic research can be understood as
a practice that engages with scientific practice and institutions, and therefore as a strand of the
current “Art/Science” field. Isomorphology depends on its tools and unique conceptual model
and is consistent with what Brett Wilson describes as typical of the Art/Science process, which
“may not simply be a question of looking for information in a different place (or time) with
different detectors, but of learning to see in a different way by creating new conceptual models”.11
Isomorphology “physically” brings specimens into relation to each other in an “extra-scientific” way. The order that Isomorphology creates does not otherwise exist in the museum.
Gathering scientific specimens, in the name of art, is a necessary part of the observational
drawing process. Thus, the request to “draw” rather than observe specimens validates a temporary disorder of and intervention in the museum system, which lasts only as long as the drawing process, after which only the drawn record of this active disorder remains. This creates a
non-trivial intervention on the existing taxonomic model of the museum. The temporary display
of specimens in my work space at the NHM, curated by an extra-scientific interest, generated
interest from the scientists who called in or passed by, each time providing an opportunity for
sharing ideas and questions.
Schiller once remarked that Goethe’s interest in science was contagious.12 I have sometimes
felt that the study of Isomorphology has been “contagious” in the context of the Natural History
Museum, as the nature of the study required scientists to re-order their materials in a new workspace and with new working groups. NHM staff have often offered me their personal reflections
on how exposure to the Isomorphology study has influenced the way they conceive of their
collections and has prompted them to their own “extra-scientific” questions.

CONCLUSION
Isomorphology relates to the work of other artists whose practice engages directly with science
and systems of taxonomy, for example Mark Dion, but while Dion’s work focuses on critiquing
scientific method, or making art works that invite audiences to think differently about the world
of science, Isomorphology is distinctive in its use of drawing as the primary means of observing morphology, which then leads to a novel drawn taxonomy. Isomorphology also builds on
Goethe’s morphology by establishing and visualising a set of form species, or Ur forms, and
symmetries which can be observed in animal, mineral, and vegetable species. Although Goethe
was open to comparing animal, mineral, and vegetable morphology, his morphology did not
aim to construct a system for the natural world; rather, Goethe describes any “system of nature”
as a contradiction in terms:
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Nature has no system; it has life, it is life and succession, life and transformations of form from an unknown centre to an unknowable circumference. The
observation of nature is therefore endless, whether one wishes to investigate
an isolated part or whether one wishes to pursue the traces in all directions.13
Isomorphology has focused on developing a cross-disciplinary or “extra-scientific” tool which
can sit between disciplines. To practise Isomorphology is to play a game of observation; the
aim is to derive understanding from direct experience. Training the eye to perceive abstractly
and the mind to think creatively with a simultaneous and strong connection to the individual
specimen is a complex practice. I believe this understanding can be shared with others as a
playful educational model, one that engages science whilst allowing an altered perspective.
Isomorphology places emphasis on questioning as a means to liberate form from the confines
of the (scientific) conventions of animal, mineral, and vegetable. Isomorphology encourages
both learning and “unlearning”; we are de-constructing inherited taxonomies in order to create
new knowledge and new approaches.
While connected to and derived from the observable, Isomorphology functions as a symbolic
system and a mode of abstraction. It is an epistemological approach that is coexistent with other
epistemological approaches to classification. The Isomorphology study offers a relation between
form and classification that is visual and developed in its process of abstracting from nature.
The method has been shown to develop understanding about the importance of drawing in the
identification of morphological features and in relation to classification.
Though you hide yourself in a thousand forms
yet most beloved, at once I recognise you;
though you cover yourself in a thousand magic veils,
yet, ever present, at once I recognise you.14
Goethe wrote this poem to express his experience of the Urpflanze. The practice of
Isomorphology enriches the potential observation of nature’s forms. As I walk through landscapes, Isomorphology has helped me to read nature’s forms: spirals, hexagons, and symmetries
which emerge amongst numerous plant forms in an experience which reminds me of Goethe’s
own reflections: “I cannot tell you how readable the book of nature is becoming for me; my long
efforts at deciphering, letter by letter, have helped me; now all of a sudden it is having its effect,
and my quiet joy is inexpressible”.15
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