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Introduction

Practical, everyday knowledge is different in structure and 
purpose from what we call ‘scientific’ knowledge. The 
distinction is not new. In pre-modern societies there was 
a similar distinction between the practical knowledge re-
quired for everyday activity on the one hand and religious 
understanding on the other. Religion was required to pro-
vide answers to the big questions which face every form 
of social life: ‘Who are we? Where have we come from? 
Where are we going?’ Under modern conditions we look to 
science for answers to these same questions and the mul-
titude of others which spin out from these basic concerns 
– questions about human difference, about suffering and 
pain, about the best ways to develop resources for life and 
the best ways to organise social life. 

Science has been exceptionally successful in uncovering 
potential answers to these critical questions and it is often 
thought that science has displaced religious interpretations 

of the world. Science and religion do differ in crucial ways 
(most notably in what each will accept as the standard for 
truth) but it is important to recognise that, in knowledge 
terms, they share some important common features. Emile 
Durkheim, the great French sociologist, classified both sci-
ence and religion as forms of ‘sacred’ knowledge – distin-
guishing both from the practical everyday understanding 
which he called ‘profane’ knowledge. He intended ‘sacred’ 
to give a strictly social description to the form of knowl-
edge which both religion and science shared. He saw them 
both as systems of related but unobservable concepts. 
They were unobservable in the sense that they were not 
tied to any particular events or facts. Moreover they were 
objective in the sense that they were shared, social un-
derstandings, external to the perceptions of individuals, 
and therefore experienced by people as relatively fixed 
and unchanging. Science and religion occupied the same 
‘knowledge-space’ in social life; they stood together in their 
manner of interpreting life although they differed sharply in 
the content and procedure of their interpretations. Science 
demands empirical evidence; religion insists on the divine 
revelation of truth. 

This book is about science and the ways we have of 
understanding its systems of concepts. What do we mean 
when we say that these systems are unobservable? How, 
if that is true, can we then grasp the meanings embedded 
in scientific work?

It is clear the debates and advances in modern science, 
especially in the field of evolution and genetics, have been 
slow to reach South African classrooms. Yet in the world 
beyond the school, teachers and students become aware 
of fresh thought and new discoveries through the mass 
media. Frequently these ideas are being presented through 
compelling images. In the popular media the ‘sacred’ knowl-
edge of science is most powerfully evoked through the use 
of images. Written scientific reports are dense, lengthy and 
complicated, but images are able to carry complex infor-
mation in a single perspective. But we have to learn how 
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6

to read images. We have to become visually literate if we 
are to decode the layers of information which images hold 
together and the worry is that those of us without 
adequate visual literacy skills may not be able to interpret 
and critically judge these images for ourselves.

The historical Church faced an inverse of the same prob-
lem in the times before ordinary people had learned to 
read written language texts. The Church itself taught visual 
literacy. Images of the saints and especially of the life of 
Jesus and the prophets, provided the means of carrying 
the truths of religion into the lives of ordinary folk. The cre-
ation and interpretation of images became a prized skill. 
Images were employed to teach the most complex doc-

trinal issues – among them the nature of the Trinity, the 
meaning and process of virgin birth, and above all, the 
significance for the human world of the crucifixion. The 
great visual interpreters were the artists and architects 
whose work is preserved still in the great religious art 
and architecture of the past. We, in our time, have well-
developed skills in writing and reading words but we have 
to relearn the skills of reading images.

This book about scientific visual literacy focuses on the 
most dynamic area of contemporary human discovery. The 
theory of evolution, though long established in its basic 
terms, has seen dramatic new development since the dis-
covery of the structure of DNA. 
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7

Four related aims guide the book
 
 1. To bring teachers into contact with current 
  evolutionary theory and debate 
 2.  To improve the teaching of molecular biology
 3.  To convey the complexities of evolution through 
  visual means
 4.  To convey an understanding of the function 
  of visual icons. 

The book is grounded in a critical examination of the imag-
es and icons of evolution as they appear in scientific and in 
popular contexts. In the process it will seek to build visual 
and scientific literacy skills which will provide the means to 
read the visuals with accuracy and depth of interpretation.

The book is divided into five sections:
 
Section 1 Visual Literacy
Section 2 Evolutionary Iconography
Section 3  Development of New Icons
Section 4  Literature Review
Section 5  Glossary

Section 1 poses three questions: 
 1.  What is visual literacy and why should we study it?
 2.  How are scientific images created?
 3.  Types of scientific images 

Section 2 focuses on icons that relate specifically to   
the theory and concepts of evolution. Five such icons   
and their contexts-of-use are identified:

 1. Amoeba-to-man Scientific/specialised/popular
 2. Tree of Life Scientific/specialised print
 3. Double Helix Popular science/illustration
 4. Genome sequencing Specialised/computer 
    generated
 5. Mutation Film, graphic novels & web

These icons will be critically examined in their historical and 
contemporary contexts. 

Note: It is assumed that both teachers and students will 
already have some knowledge of the icons and that they 
will also be readily accessible for further study. 

Section 3 uses the issues arising from the preceding criti-
cal analysis as a way to develop a new Tree of Life icon. 
This icon is not expected to be perfect representations. The 
aim is to highlight misconceptions and simplicities evident 
in current icons and to generate debate around current 
evolutionary theories and the broader questions of visual 
literacy.

Section 4 lists the reference material used in making this 
book. A short summary of the content covered in each list-
ed book will be given. This will assist further research into 
the themes presented in this book.

Section 5 gives a glossary of important terms used in the 
book.
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Section 1: Visual Literacy

What is visual literacy and why should 
we study it?
Visual literacy is the ability to read and understand images 
in a way which is similar to the way one reads and under-
stands written text material. In our first years of schooling 
we are taught to read and write words. We learn to com-
pose meanings by interpreting the relations between sets 
of signs appearing in sequence on a page of paper. How-
ever, we are not taught to read images or to draw except 
perhaps to illustrate our own work with attractive images. 
Such images are secondary to the written words and are 
not given the same level of critical attention. Classified as 
either ‘expression’ or ‘art’ they are not intended to convey 
complex ideas or concepts in themselves – that is under-
stood to be the task of the writing. There is an assumption 
that visual literacy will develop ‘naturally’ and no focused 
attention is given to teaching the skills in school. In fact little 
value is attached to the capability itself.

It is easy to see that as students progress through school 
images gradually fade from their books and textbooks. The 
same trend, away from images and toward printed words, 
is echoed outside of the classroom. Children’s books are 
bright and colourful with many images while adult books 
only very rarely contain images. 

However, in the Life Sciences images continue to carry 
power and authority. Images remain in the form of 
diagrams or drawings developed for specific interpretative 
purposes. They are considered indispensable for communi-
cating ideas and concepts and they are not seen as mere 
illustrative supplements to written texts. But the skills to 
grasp their full meaning often remain beyond the students’ 
(and teachers’) capacities. The reason is that they have not 
been given the opportunity to learn to read or value images 
in a similar way to written text. Students (and teachers) are 
therefore not able to draw on a source of information which 
is critical to an understanding of the Life Sciences.
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Visual literacy is certainly important in the Life Sciences 
classroom but its value for a person extends into the world 
well beyond the school walls. A vast amount of information 
is communicated to us daily through the mass media. This 
information comes to us primarily through images which 
are being used with ever increasing frequency. A brief look 
through a magazine or newspaper will reveal a wealth of 
images, diagrams and other graphic elements. Advertisers 
in particular have realised the power of images to commu-
nicate with a mass audience. Many contemporary adver-
tising campaigns revolve around a single, carefully crafted 
image, and words, if there are any at all, play only a support-
ive role. This is especially the case in multilingual contexts. 

While it is true that we intuitively learn to read these 
images through simple repetition, often this form of under-
standing remains superficial or unconscious. Because we 
lack the necessary skills we are not able to engage critically 
with the image and unlock its full meaning. 

We need to make an important distinction between ‘look-
ing’ and ‘seeing’. ‘Looking’ is a physical process – the 
image of a tree falls on the surface of the retina of our 
eye. It is a passive event. ‘Seeing’ on the other hand is an 
active process mediated by the mind. In seeing, the image 
on the retina is consciously grasped and interpreted in the 
processes of the mind. Untutored, we can look at an image 
but see nothing. Visual literacy is a skill that requires both 
looking and seeing. Interpreting and understanding images 
(i.e. ‘seeing them actively’) plays a critical communicative 
role in both scientific and popular contexts. To understand 
the communicative power of images (and the importance 
of visual literacy) we need to ask what makes images so 
‘special’? Why are they so effective in communicating 
complex concepts?
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We can start by saying that images communicate faster 
than words. Written text is linear. To gain control of its mean-
ings you have to follow the order of words from beginning 
to end. An image by contrast communicates ‘all at once’ as 
it were. You can start anywhere and as you gather informa-
tion from one point on the image you can cross over and 
pick up other lines of meaning. This is because an image 
contains a vast amount of information in a compact space. 
An image does not have to explain itself as it goes along as 
prose text has to (as you can see in the text you are reading 
now). An image makes instantaneous claims on the eye 
and the mind – it draws both into its visually constructed 
internal logic.

These are some of the reasons that we find ourselves living 
in an increasingly visual world. When we have developed 
some visual literacy skills we can quickly and easily as-
similate and remember large volumes of information. The 
images that surround us are made to be attention-grabbing, 
visually appealing and easy to remember. This is one of the 
main reasons why images are used to virtual saturation 
point in our fast-paced consumer society – because they 
are quick to ‘take in’. Finally images are ‘special’ because 
they cross language boundaries. They avoid the forms of 
inclusion/exclusion that language always carries. If we re-
call the voting ballot of South Africa’s first democratic elec-
tion we can see how important this characteristic of images 
is. You did not have to be text-literate to ‘read’ the simple 
icons and images of the party leaders. This holds true for 
both scientific and popular images. 

There are of course impor-
tant differences of character 
between popular and scien-
tific images. The images of 
popular culture are created to 
grab attention and communi-
cate information as quickly 
as possible, and they must 
be novel and entertaining at 
the same time. If images are 
to communicate quickly they 
need a simple message. They 
cannot ask the viewer to pro-
cess too much information. 
The result is that popular im-
ages tend to be eye-catching 
and easily understood but 
without internal complexity. 
They ask for no more than a 
simple and superficial under-
standing. In the never-ending 
flow of visual materials they 
are often quickly forgotten. 
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By way of contrast as anyone who has recently read through 
a Life Sciences textbook will realise, the images in the book 
are not dedicated to grabbing attention and entertaining the 
reader. The book assumes that the reader is already inter-
ested and will be giving full attention to the subject. Scien-
tific images are similar to popular images in that they aim 
to communicate a specific idea or concept but they offer 
themselves as vehicles for analytical thought and extended 
interpretation. Scientific images are exceptionally rich in 
content because the concepts they carry are meaningful 
only within the context of the network of scientific prin-
ciples and procedures which have brought the concept into 
being in the first place. If we think back to the religious im-
ages mentioned earlier the analogy clarifies the point. The 
great European painters of the Renaissance painted the 
faces and bodies of people whom they knew but by select-
ing the clothes they were dressed in and the scenes around 
them, not to mention the colours and textures of the paint, 
they placed them in the contexts of religious meaning. The 
result was that the images carried much more than just the 
visual impression of the individuals themselves. Because 
they are so rich in content, scientific (and religious) images 
almost always need to be accompanied by a text which ex-
plains not only the meanings which the image carries but 
also its process of creation. The marvel of an image is that 
its process of creation and its presentation of meaning are 
one and the same thing. Popular images which convey ‘pro-
fane knowledge’ require no explicatory text for their under-
standing. They make only simple assertions. 

Within the school context the teacher assumes the role of 
the written text of an article or textbook. The same is true of 
the priest in the established Church. It is his or her function 
to guide the student to an understanding of the images. 
The teacher becomes a bridge between the student and 
image. By explaining the meaning and the content of the 
image the teacher is also teaching visual literacy. A proper 
understanding of a scientific image cannot be separated 
from a visual reading of the image. And a correct reading 
of the image needs to be facilitated by information that is 

not contained within the image. It is important to note that 
there is a correct (intended) reading of a scientific image 
as opposed to a popular image which is more open to per-
sonal interpretation. 

However, it is necessary to remember that it is still the im-
age that is the primary focus of attention and not the writ-
ten text. As an example, consider the original Crick/Watson 
article that revealed the structure of DNA – the double helix. 
Very few people will remember what the text in this article 
is about but everyone remembers the image. This is the 
power of images. But the text was needed to ‘introduce’ 
the image – to reveal its creation process. Therefore, within 
the scientific community images are understood not as ad-
ditions to written texts but rather primary texts in them-
selves. This is in contrast to the general under-valuation of 
images, and consequently visual literacy, in schools. 
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Scientific and popular images are created with specific au-
diences in mind. Often this creation process is not transpar-
ent. By understanding their creation process we will get a 
better insight into their meaning and function, and be better 
armed to evaluate them critically. We will begin by look-
ing at the conventions of scientific images and then look 
at specific types of images that you may have come into 
contact with – namely; photographs, diagrams, models and 
finally icons. 

How are scientific images created?
If we can understand the process through which scientific 
images are created we can get a better insight into their 
meaning and function. The first, and often overlooked point, 
is that the images are created. They are not direct repre-
sentations of nature. They are constructed with a particular 
purpose in mind. Their aim is to channel meaning, which 
means ‘to reduce the potential proliferation of meanings 
that artistic images exploit’. This is achieved by removing 
all visual data that is extraneous to the intended meaning 
of the image. These may include colour, perspective, back-
ground, organic elements, depth and texture. A quick com-
parison between a popular science magazine and a scien-
tific journal will make this point. The magazine will be filled 
with exciting, full-page, colour illustrations and diagrams, 
while the journal will consist mainly of flat black and white 
line drawings and photographs. 

Meaning is channelled by removing all information that 
does not contribute to what one is trying to communicate. 
For example, most scientific images are black and white 
because colour does not add meaning to the image; oth-
ers are devoid of perspective as it does not contribute to 
the intended meaning. The process of channelling meaning 
can be summarised as ‘framing’, ‘focusing’ and ‘filtering’. 
‘Framing’ is where the whole object is shown without crop-
ping (the procedure for altering the outer frame). ‘Focusing’ 
is like zooming in on, and cropping, the object so that only 
the part of the image that is of interest remains within the 
frame – thus removing non-relevant information. Finally, ‘fil-
tering’ simplifies what has already been framed or focused. 
This is achieved by simplifying the forms, removing colour, 
texture, perspective, depth and background. The result is a 
highly modified image. Collectively the process of channel-
ling is known as mathematisation. Mathematisation is the 
process of applying mathematical order to natural objects. 
This involves removing all possible traces of the natural 
organic forms and replacing them with more geometrical 
representations. 

Channelling may sound grand and complicated but it is 
something that we all do everyday. When we look at the 
world we don’t see everything there is to see but rather 
only that which interests us or catches our attention. We fil-
ter out information constantly, making it simple so that we 
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are able to make sense of our surroundings. The daily world 
confronts us with a chaotic flood of information which we 
order in terms of our projects and interests. We simply filter 
out all that doesn’t register within our pattern of interests. 
The same is true in scientific contexts. Scientists start see-
ing something once they stop looking at nature and focus 
completely on constructed images on paper. 

This simple transformation – from looking at chaotic three-
dimensional forms to seeing less confusing images on 
paper – is often overlooked. The original objects are 
discarded and all that remains are the extracted images or 
data. This extraction is what counts in making the image. Not 
much can be said about the original objects but a great deal 
can be said about the images or data that represent them. 
Thus for the scientist, ‘the symbol becomes the reality.’

The interesting thing is that in the making of scientific 
images the filtering processes of everyday vision are re-
versed. Instead of an object being transformed by the per-
ceiver into an idea which is then made tangible through 

representation, in science an idea is made tangible through a 
representation that becomes an object. The retina has been 
turned inside out – as it were ‘externalised’. The substrate 
(paper, monitor, poster) on which the image is inscribed be-
comes the retina (the raw data), but in a form that makes 
it ‘mobile’ and open to enquiry and detailed investigation.
It is important to note that although the image has be-
come visually more ordered by the selection and removal 
of information, it has become more theoretically complex. 
Selection of what is to be removed is evaluated by the es-
tablished way scientific methods of visualisation simplify 
and schematise objects of study. Over time this process, 
consistently applied, has resulted in images that are said to 
be ‘optically consistent’.

Optical consistency is a manifestation of the channelling 
process. Through long-established usage in the scientific 
community the process of creating scientific images has 
become conventionalised and institutionalised to the point 
where the created images display similar visual conven-
tions. The advantage gained is that the creation process, 
and thus the thought process of the image, becomes in-
scribed within the images themselves. The result is that 
scientific images are able to cross both linguistic and 
contextual boundaries. The disadvantage however is that 
people who do not grasp the creation process and the con-
ventions which govern it will not have easy access to the 
wealth of meaning and information. This is the reason that 
education in visual literacy within the Life Sciences is vitally 
important. 

We will now list some of these conventions and explain 
their importance.

Labelling
Labelling is something that we have all come into contact 
with. There are conventions about how to label diagrams 
which we are all taught early on in our school careers. At 
times these conventions may seem to be pedantic but they 
are simple and important steps in optical consistency.
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Representation on paper
The second type of optical consistency is that images are 
produced on paper. Scientists don’t look at nature but rath-
er look at paper images. As mentioned earlier, if scientists 
were looking at the observable world they would not see 
anything. What they look at are images or data represent-
ed on paper (and, to an ever increasing degree, computer 
monitors). The effect of this is that whatever they look at 
is represented at relatively the same size. Whether scien-
tists are looking at stars or cells, which in reality are on a 
vastly different scale, they will be the same size when re-
produced on a piece of paper. Thus the images are optically 

consistent in size. The advantage of this is that the images 
can be easily compared or evaluated. A further advantage 
is that paper makes distribution possible. Not only does the 
image look the same but everyone can see that it looks 
the same. The information is easily shared which makes it 
possible to debate on a global scale and in ‘real-time’ the 
questions which the image has raised.

Objects of investigation – making the world visible
Images become objects of investigation. The gain for sci-
ence made through the investigation of images is that 
it becomes possible to study things that no longer exist 
or even those that have never existed. We cannot study 
living dinosaurs – they can no longer be observed in liv-
ing form – but through constructed images we make them 
visible. It is through the images that we see the dino-
saurs. The same is true of DNA. It is the minute size of the 
genes that renders them invisible but once represented on 
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paper with visual consistency we can critically evaluate 
them. Thus it is literally true that through images we repre-
sent and understand our world. 

Conventions and their origins
The conventions of image-making did not originate within 
the Life Sciences. Scientists appropriated many of the pic-
torial conventions and image-making techniques from other 
picture-making disciplines, especially, as we have already 
suggested, from painting. The advantage of using these ex-
isting techniques is that people already know how to read 
or interpret them. They form part of our visual vocabulary. 

For example, ‘relief’, the technique of raising the profile of 
the image on the paper, is rendered by the shading pro-
duced from a source of light apparently situated outside the 
frame at the upper left corner of an image. 

A different example is perspective. We readily understand 
the construction of space on a flat surface because we are 
able to read converging lines as ‘going back in space’. We 
also take it for granted that strongly textured objects are 
closer to the viewer and lighter shaded objects are further 
away in the background. These conventions did not always 
exist. They are not a ‘natural’ way of seeing. They were in-
vented by artists and painters. South African rock art dem-
onstrates a totally different way of seeing because it was 
made before the conventions of classical painting had been 
invented and accepted. We inherit the conventions and 
they become fixed in our minds by the canons of classical 
painting. 

Types of scientific images

Earlier we looked at the relationship between object, im-
age, text, teacher, and student. We will now look at the re-
lationship between four different types of image commonly 
used within the Life Sciences – photographs, diagrams, 
models and finally, icons. Our aim is to show further the 
degree to which seemingly natural objects are manipulated 
to conform to the purpose of the scientist who determines 
the form of the image. If we cannot understand the capaci-
ties and limits of the different types of image we run the 
risk of misinterpreting the particular image. Once more we 
are confronted with the need to develop our visual literacy.
 
Photographs are generally thought of as objective record-
ings of the natural world due to their high formal definition. 
Because of their high modality photographs are often pre-
sented as a guarantee to the authenticity of the text and di-
agrams to which they are adjacent. But this masks the fact 
that they have been manipulated; the object or specimen 
to be photographed is prepared before the photograph is 
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taken. Photographs of cells, for example, are often stained 
to highlight the purpose of the scientist. In addition, in 
order to make the image simpler to read, cells are 
frequently photographed in a sliced or flattened state and 
not shown in their entirety. With the exception of occasional 
explanatory diagrams, perspective is rarely used in photo-
graphic illustrations in scientific articles, and black and white 
photography is often used before colour, since colour 
is usually regarded as irrelevant to the meaning of the 
image. Moreover the photograph is invariably framed and 
focused, sometimes with the addition of labelling, or point-
ing in the form of arrows, directed to specific areas within the
photograph. 

In short we can see that the potentially objective photo-
graphic image has been highly refined and its meanings 
channelled before the photograph has even been taken. 

In fact the popular representation of DNA looks nothing like 
the ‘real thing’ as seen through a microscope.

A diagram is a rendering or transformation of a photo-
graph. Relative to the diagram, the photograph appears to 
be more ‘original’ material, whereas the diagram is more 
evidently analysed, labelled, and mentally constructed. We 
might as a result be inclined to say that the diagram is a ‘re-
duction’ of the photograph, a simplification that is more re-
fined or worked on. There is a paired relationship between 
them and it is not only sequential; each photograph is not 
simply more original ‘in time’ but is presented relative to 
the diagram as original evidence. The photo’s photochemi-
cal transfers can be invoked to explain its image as some-
thing ‘more real’ than an artistic creation. It is as though 
the image is imparted by the object itself. Of course, as 
we have already discussed, this is not necessarily the case 
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– the photographed materials may have been extensively 
handled in order to prepare them for the picture. Relative 
to the juxtaposed diagram, however, the photograph less 
obviously shows the ‘hand’ of the artist. Perhaps the most 
important hidden effect of the photograph is that it strives 
to identify what might be thought of as ‘universal proper-
ties’ in the particular specimen under study. It appears to be 
objective evidence and to ‘solidify’ the object in reference 
to the current state of the discipline. The diagram has to 
be seen as a more mathematical and ordered version of 
a given photograph. Yet the diagram is not an ‘ideal’ im-
age against which the photograph is registered as ‘empiri-
cal’. Both photograph and diagram represent some worldly 
object on a common textual surface and as such both are 
constructed through the conventions of inscription and in-
terpretation.

A model is an assemblage of various diagrams into a single 
image with the aim of unifying and representing theoretical 
information which cannot be found in any single image. A 
model offers a visual image of information which can nei-
ther be directly observed nor photographed. A model some-
times appears as a fragmented image since it is made up of 
multiple other images but it asks to be interpreted and un-
derstood as a single unified image. Compared to diagrams 
and photographs, the model is the most abstract and theo-
retically laden type of image. The model image composes 
the diverse representations, labels and indexes, into a unity 
and in the process creates theoretical information which 
cannot be found in any single micrographic representation. 
In this way it provides a document of phenomena which 
cannot fully be observed by the scientist or represented 
by photographic means. A model integrates and assembles 
the visible, normative, and mathematical products of di-
verse research projects. 

Where other forms of scientific image fragment the speci-
men under study to reveal its details, models reconstruct 
a holistic entity and seemingly return the viewer to a state 
of the object before it was analytically disassembled. What 

the viewer sees however is not the same as the ‘original’ 
specimen before it was killed, dissected, stained, and 
otherwise prepared for microscopic viewing. Instead, it 
provides an imaginary re-assembly of the specimen based 
upon multiple fragmentary remains. 

An icon can be thought of as the synthesis of the popular 
and the abstracted scientific image. It is both theory-laden 
and visually appealing. It can thus happily coexist within 
both the popular and scientific contexts. This accounts 
for its power to communicate a vast amount of informa-
tion quickly and easily within diverse contexts on a global 
scale. Certainly our perception of what is iconic is as much 
formed by the frame (society, our culture, the methods of 
presentation) as it is by the core object itself. Icons change 
appearance depending on how you look at them. The im-
age channels meaning but the viewer still plays a role in the 
interpretation of the image.
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Icons are repositories of meaning at a certain time and 
place and for a certain audience. They therefore have to be 
updated as knowledge and times change. This process of 
change and updating is called cascading of images and is 
likened to the process of evolution itself. This is one of the 
functions for this booklet, to disseminate current theory 
and content in the new Life Sciences curriculum – to up-
date it. 

However, good design, it turns out, does not always solve 
problems. Instead, it makes us aware of both problems and 
potentialities. It frames and forms the spaces we inhabit 
and the tools we use into coherent constructs that reflect 
our own humanity, which is our ability to make a world for 
and of ourselves. Good design makes us wonder. And so 
visual skills with which one can critically look at images be-
come vitally important. Without these visual skills one can-
not see the problems and potentialities. One does not see, 
one only looks.
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Section 2: Evolutionary 
Iconography
This part of the discussion focuses on familiar representa-
tions of evolution. We will use the terms of visual literacy 
that we have already established to analyse five iconic 
images and to evaluate the character of the knowledge that 
they carry and communicate. 

Icons are images imbued with power. They are visible rep-
resentations of processes and conditions which can be 
imagined and felt but cannot be seen. The icon stands for 
more than it shows. It is a symbol of energies and activi-
ties and presences that are active in the imagined world 
but which cannot be directly demonstrated. One of most 
potent forms of an icon is the small religious painting which 

provides the focus for private prayer and veneration. The 
icon carries the power of God and makes it visible to the 
faithful worshipper. Icons invoke awe in the viewer as they 
articulate the unseen. Because they mediate between the 
seen and the unseen icons take on an existence of their 
own. Viewers grant the representation its own indepen-
dence. The result is that icons become highly persuasive 
images, able to communicate and convince people more 
than words will ever be able to.

The custodians of power, whether religious, scientific, 
political or simply commercial, all know and use the 
evocative power of a well-crafted iconic image. The icon 
is the symbol which will win and hold the loyalty of the 
believer. In religion, loyalty to the denomination or creed 
(think of the cross or the crescent); in politics loyalty to the 
party and its leader (think of the swastika); in commerce 
loyalty to the ‘brand’ (think of Castle or Nike). However 
the power which icons carry brings with it some particular 
dangers. The icons of evolution in particular can seem 
so ‘true’ and so ‘simple’ that 
they take on the character of 
unambiguous facts of nature. Of 
course, as we discussed earlier, 
this is not, and cannot be, true. 
These images are the thoughts 
of those who make them.

In the following parts of the discussion we first describe the 
familiar icons of evolution and then move on to analyse and 
critique them as particular theoretical constructions. Finally, 
in the third section of the paper we will create our own 
icons in response to the critiques that have been given.

Amoeba-to-man

The amoeba-to-man icon is frequently featured in mass 
media because it proposes a narrative – a movie-like 
progression that is easily grasped. The viewer is invited 
to work a little in making the connections between each 

Fr
ee

 d
ow

nl
oa

d 
fr

om
 w

w
w

.h
sr

cp
re

ss
.a

c.
za



22

separate image and as a result is rewarded with an 
apparently comprehensive grasp of a long and complex 
process. As in a film strip, the successive images depict 
changes and at the same time suggest the concept of 
a generalised process over time. One result is that the 
structure and the meaning which the icon creates appears 
to have a stable, timeless essence – it appears to give us 
the ‘truth’ about life on earth. This is the reason why the 
icon is so powerful – and so risky. Its simplicity belies the 
complexity of its subject.

As we unfold the narrative of the images we see first an 
amoeba, next a fish and then a frog and so on until we 
end with a man. We make sense of the sequence as an 
amoeba becoming a fish, a fish becoming a frog and so on. 
Essentially this is a conventional graph with an x- and y-axis 
which makes possible the representation of time. In the 
graphic convention time moves from left to right along the 
y-axis. Thus evolution moves from left to right. The reader 

animates the static im-
ages and recreates 
what is happening 
from one image to the 
next in the same way 
that a reader creates 
meaning in the spaces 
between words on a 
page. The effect is that 
evolution unfolds as if 
under the eyes of the 
observer. The same 
process takes place on 
the vertical axis. The 
amoeba, the shortest 
figure in the far left 
corner of the images 
is seen as the least 
evolved, and man, the tallest figure in the far right corner 
is interpreted as the most evolved and advanced in the se-
quence. The result is a hierarchy among species. It is also 
worth noting that there is no background to the images. 
The environment and context has been removed from the 
story. The process seems in some way to be autonomous 
and automatic.

There is a certain fairly obvious truth in this icon but it also 
opens itself to a number of possible mis-readings. Firstly 
it might be taken to imply that the evolution of species 
follows a smooth and gradual pathway through time. 
Secondly it suggests a simple progression which 
culminates in man, and thirdly, at the same time a 
simple progression towards greater organismic complexity. 
Fourthly, because in the interests of simplicity it excludes 
context, it removes the role of the earth itself in evolution. 
We can explore each of these questions in more depth.

1. Evolution follows a smooth gradual pathway
Evolution does not follow a smooth gradual path from 
amoeba-to-man as this icon would have us believe. There 
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is no evidence that says things change in a gradual pre-
dictable pathway. Rather evolution follows a jagged path 
or even, as Stephen Jay Gould has called it, a stepped 
or punctuated path. Such a path has periods of rapid 
evolutionary change after which there are long periods of 
stability with relatively little change occurring. But even 
these periods of great change would be difficult to pre-
dict and do not occur at regular intervals. Evolution, when 
seen more fully, is a more chaotic and unpredictable 
procession of random events than the icon would have us 
understand.

2. Simple progression culminating in man 
Our second critique of the amoeba-to-man icon is that man 
(representing humankind) appears at the end of this. The 
implication is that the culmination of evolution is man. 
This is simply not true. We are not the latest ‘product’ of 
evolution. Because evolution is random and unpredictable, 
if some small variation had occurred during our develop-
ment we would not be here in the same way as we are 
today. We are just one outcome of an infinite number of 
plausible and actual possibilities. Such a realisation should 
dispel any belief that a history culminating in human beings 
is factual or correct.

We can pursue the matter further. It seems that our as-
sumptions about ourselves, our thoughts and convictions, 
carry in-built biases which set limits to our conceptual un-

derstanding. The narrative form of the icon encourages us 
to find a hero for the story, and understandably perhaps, 
we choose ourselves for the role. We see ourselves as the 
most important organisms on the earth and this is the story 
that our pictures tell. What we lose sight of when we look 
through the prism of the amoeba-to-man icon is that all life 
on earth should be valued. The fauna and flora have their 
own meanings and are not present simply for humans to 
exploit. Once we take the broader view we realise that we 
should rather care for, and be grateful for, what the earth 
provides for us. The broader view also shows us the dan-
ger of destroying the earth through the wanton exploita-
tion of its natural resources or through polluting its sources 
through environmentally unsustainable practices. 

But there are more questions that we can ask of the icon. 
What implications are carried in the progression from 
amoeba to frog? Does the one just become extinct once 
the next one appears? Obviously not but one would never 
know that from the diagrams. They simply do not appear 
again; their independent evolution or progression is never 
depicted despite the fact that it goes on all the same. If 
one could imagine a diagram of evolution drawn by a frog 
it would look very different to anything we know. Palaeon-
tology (though still an incomplete science) can give us a 
broader, less human-centred picture of the path that evolu-
tion has followed and will perhaps eventually allow us to 
imagine a frogs-eye perspective of the process. 
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Looking back at the icon we can also notice that it is always 
a man that is depicted and recent social history has taught 
us to ask the question ‘where are women in this tale of 
evolution?’. From this icon one might assume that women 
do not exist. But obviously man and woman have evolved 
together and should be depicted as such. We can carry the 
point further by noting that the image is almost always that 
of a white European male. In earlier versions other races 
were depicted as prior to (and less evolved than) their Euro-
pean counterparts. Such a racial bias, now generally erased 

from the images, gave what seemed to be scientific sup-
port to the exploitation of non-European peoples through 
slavery and oppression. 

3. Simple progression towards complexity
The third point that we noted about the icon was its implica-
tion that there was a simple progression from less to more 
complex life forms. The implication is that the evolutionary 
process is necessarily and always a movement towards 

increasing complexity in living organisms. Once more there 
is some truth to the observation but at the same time im-
portant counter-truths are obscured. Some bacteria, which 
have been evolving for billions of years, are still as simple 
as they were all that time ago. While it is true that evolution 
has moved from single cells to multi-celled organisms of 
great complexity there is evidence (although at this time in-
conclusive) to suggest that as they evolve organisms could 
also become simpler.

4. The icon does not represent context and its role in 
evolution – the earth
All graphs remove the background context and environ-
ment from the representation under study. The actors in 
our movie have been decontextualised. The background is 
plain and neutral. Depth is reduced or absent. The angle 
is frontal and objective. The implication is that the critical 
relations are between the actors themselves alone – the 
amoeba with the frog, the frog with the fish and so on. The 
problem with this is that evolution always occurs within a 
context or environment. The environment itself is a major 
actor. It is the relation between each of the actors and their 
environment which gives the context such a vital role in 
the story of evolution. Critical though it is, the role of the 
environment is entirely absent from the icon.

To return to the truth, which the icon does capture, it is 
not entirely inaccurate to say that life has followed from 
invertebrates, to fish, to reptiles, to mammals to humans. 
We cannot and do not deny this truth; what we do deny is 
the tendency to view evolution as progressive, and to see 
humans as the predictable culmination of this process. The 
wider, more complete, truth is that humans are in reality 
somewhere at the outer edge of the Tree of Life.

Tree of Life

The concept and the icon, Tree of Life, originated with 
Charles Darwin in the early 19th century and has, since 
then, been the centre of much debate and controversy. For 
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this reason we will look first at the historical evolution of 
this icon and then give a critical analysis of the Tree of Life 
as it appears in its current form. It is important to note that 
all icons undergo change themselves (in this case echoing 
the process of evolution itself). The scientific term for this 
is ‘cascading images’, where each new image is a modifica-
tion of an earlier one. In science this process is driven by 
changes in theories or evidence within a particular field, as 
human knowledge develops.

Darwin’s original Tree of Life was in itself an evolution of 
a previous theory of humans, deriving from the metaphor 
of a ladder. Although, in its various forms, the Tree of Life 
opens itself to many of the same misinterpretations as the 
amoeba-to-man icon we will not dwell on these but focus 
instead on a visual critique of the Tree of Life following a 
number of its different representational forms.

The Tree of Life icon
The Tree of Life is similar to the amoeba-to-man icon in that 
they both represent evolutionary change as a pathway in 
the form of a graph. The Tree of Life however is a visually 
more abstract representation. Naturalistic details are elimi-
nated and the background is transformed into a grid. The 

elements of narrative events (time, space, and subject) are 
transformed by the peculiarities of a graph – a two dimen-
sional image. Within these confines we have Darwin’s visu-
alised theory of evolution. But this is no conventional graph 
or tree for that matter.  

As a graph it is rotated 90° counter clockwise, with the past 
beginning at the base of the graph and moving towards 
the present at the top. This is a hierarchical representa-
tion with the aim of ranking phenomena in relation to one 
another. Man, mistakenly thought of as the most recent 
and final species to develop, is at the top. The form of the 
representation places man in a dominant position but it also 
has the added (and mistaken) effect of freeing humankind 
from being dominated by its modest origins. In contrast to 
this, conventional trees are depicted inverted in relation to 
Darwin’s Tree of Life – they are more like a pyramid.

What is not being said by this icon is how life on earth began. 
It is merely stated that millions and millions of years ago life 
on earth began. This is the beginning point of the Tree of 
Life. But in contrast to the amoeba-to-man icon the Tree of 
Life does represent change in a somewhat more random 
way. There is the impli-
cation of a wandering 
path, in a similar way to 
which each real tree and 
its branches are unique. 
What is more important 
is the overall shape of 
the icon, beginning with 
something singular that 
‘grows’ or diversifies 
into many. A critical dif-
ference to the image of 
a real tree is that where 
a real tree grows more 
of itself, the Tree of Life 
grows more different 
branches. 
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The difference is qualitative rather than quantitative. 
However, what is not portrayed is how this diversity is 
achieved. 

The result it seems is that compared to the amoeba-to-
man this icon replaces complexity with diversity, which is 
really just complexity between species rather than within 
species.
 
We also have to look at the rate of change depicted in this 
icon. In earlier versions the rate of splitting occurred in a 
uniform manner. We have already mentioned why this is 
problematic in the analysis of the amoeba-to-man icon. It 
should rather depict an explosion of diversity early on, fol-
lowed by periods of longer lines representing species that 
survived. In the early period of the explosion there will be 
greater extinction of unsuccessful species. These will be-
come less common as we get closer to the present. 

Even though the idea of evolution is generally accepted 
as fact, the Darwinian revolution remains woefully incom-
plete. Many are still unwilling to abandon the comforting 
view that evolution means, or at least embodies the prin-
ciple of, a progress through time which will, of necessity 

and thus predictably (perhaps even inevitably) produce the 
appearance of something like human consciousness. It is 
proving very difficult indeed for us to abandon the idea of 
ourselves as the heroes of the story of life. 

The Double Helix – a modern icon

The double helix represents something tangible whereas 
the previous two icons represented an abstract theory. This 
is not to say that the double helix exists in nature in the 
same way as it looks in its iconic form. Its representation is 
also imbued with theoretical ideas. 

The structure of the double helix was first photographed by 
Rosalind Franklin, a South African. It was only later in Watson 
and Crick’s 1953 Nature article that the icon first appeared 
in its present form, as a representation of a photograph. 
It is interesting to note that the text from that article is re-
membered by few people but the icon, in the form of a line 
drawing, has remained with us to become the most widely 
recognised scientific icon of our time. Indeed, the double 
helix has become an icon for science itself, representing 
the pinnacle of scientific thought and discovery as well as 
hope for the future. So when a scientific periodical prints 
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the images of a double 
helices in the sky, with 
lines coming down from 
them to the extremities 
of various humans and 
animals, it is assumed 
that most readers can 
understand the genetic 
control of animals. Is this 
the case? What does the 
structure of the double 
helix tell us? We can all 
recognise it but what 
does it mean?

When James Watson 
and Francis Crick de-
scribed the structure of 
the DNA molecule in 
their epoch-making pa-

per of 1953 they gave molecular biologists the conceptual 
tools to uncover the way in which DNA stores the infor-
mation necessary to direct protein synthesis. In 1955 Crick 
first proposed the ‘sequence hypothesis’, suggesting that 
the specificity of amino acids in proteins derives from the 
particular arrangement of chemical constituents in the DNA 
molecule. According to the sequence hypothesis, infor-
mation in the DNA molecule is stored along the spine of 
DNA’s helical strands in the form of specifically arranged 
chemicals called nucleotide bases. Chemists represent 
these four nucleotides with the letters A, T, G, and C (for 
adenine, thymine, guanine, and cytosine). By 1961, as a 
series of brilliant experiments confirmed DNA’s informa-
tion-bearing properties, the sequence hypothesis became 
part of the so-called ‘central dogma’ of molecular biology. 
What emerged from the research was the startling discov-
ery that the DNA molecule carried coded information in a 
manner similar to linguistic texts or written codes. Just as 
the letters in the alphabet of a written language may convey 
a particular message depending on their arrangement, so 

too do the sequences of nucleotide bases (the A, T, G, and 
C inscribed along the spine of a DNA molecule) convey a 
precise set of instructions for building proteins within the 
cell. It is the specificity of the sequence which carries the 
information for the reproduction of the particular cell. 

As an example of how this message can be distorted (and 
a reason why visual literacy is so important) we will now 
briefly look at the role played by DNA in Michael Crichton’s 
novel Jurassic Park (1990) and the Steven Spielberg film 
based on the book. The basic storyline is that dinosaurs 
are ‘reborn’ by scientists using dinosaur DNA that they 
had been able to recover from a piece of fossilised amber. 
This is a fantasy. Even a complete dinosaur DNA would 
not be able to make another dinosaur without the aid of a 
dinosaur-DNA-reader and those are just as extinct as 
dinosaurs – they are dinosaurs ovaries. Dinosaur DNA by 
itself, even complete, is only half useful. Every species 
can only recognise its own DNA. Neither the book nor the 
film raises the problem of the DNA-reader. Instead frog 
DNA is used to fill in whatever is missing. The use of frog 
DNA is an interesting error because human DNA is in fact 
closer to that of dinosaurs. Human DNA would have been 
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a better choice than frog DNA. The writers obviously chose 
to ignore the amoeba-to-man icon. The only reason frog 
DNA was chosen was because it could change sex which 
was necessary for the movie dinosaurs to replicate. This 
sequence shows the different pursuits of the scientists and 
the movie-makers. Science was distorted in the interests 
of crafting a compelling narrative. 

Genome sequencing maps 

This icon most often occurs in scientific publication in the 
form of posters to be hung on the wall of a laboratory or 
classroom. It is supposed to be enjoyed and looked at 
in the hope that the viewers would get a ‘feel’ for what 
the genome looks like. As this is virtually the only mass 
distributed form of the genome, it sets our image of the 
genome. Of secondary importance is what it actually 
means. 
These ‘maps’ are generally published after the completion 
of a genome sequencing project along with conclusions of 
the project. The map is a visual representation of the data, 
(i.e. the genome) aimed at providing the reader with a high-
level understanding of that data. 

Creating the icon involves a synthesis of illustration, infor-
mation design and statistics with the aim of making the 
complex layers of information as accessible as possible. 

Ordinary topographical maps organise and display informa-
tion in a similar way.

However, calling these diagrams ‘maps’ also allows nega-
tive inferences to be drawn. The implication is that if you 
can crack one code you have them all. But this is not true. 
In a different but equally distracting way a reference to the 
icon as a ‘blueprint’ carries the implication that it is the plan 
of some grand predetermined design whereas the truth is 
that we are literally all unique. There is no single code or 
grand design.

Unlike the previous icons, the sequencing diagrams virtu-
ally always appear in colour. Colour-coding provides a way 
of communicating the vast amount of information that the 
icon carries. For example chromosome 20, the shortest of 
the human chromosomes, requires 61,000 lines for its se-
quence to be mapped and communicated.

Computers are essential for dealing with the huge data 
load that the diagrams have to carry. The data is loaded 
and the computer generates the diagrams. The procedure 
brings with it major advantages. The computer files can be 
easily shared by scientists over the internet and they can 
be made to be interactive. Particular layers of information 
can be removed to focus on others – a type of real-time and 
selective channelling. Icons enter the digital age.

Mutation    
      
All of the icons that we have looked at so far represent 
an ordering or simplification of nature to make it easier to 
understand. In contrast to this, mutation, a vital and de-
cisive element in evolution, has no single icon. Because 
it is a process which seemingly works ‘against’ order in 
an evolutionary context, it comes to be represented in the 
popular media as forms of aberration. Looking at mutation 
as it occurs in the movies we see that horror or science 
fiction films generally depict a darker side of life – and 
often of science. Frequently both scientists and their 
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strange creations are represented as abnormal monsters. 
Mary Shelley’s Frankenstein is the archetype of the genre 
which can be seen as expressing the negative anxiety 
which lies in balance against the hope and optimism repre-
sented by the double helix. 

But what, in a scientific perspective, is mutation? In one 
sense it is a mistake. The nucleotide sequence of DNA 
is almost invariably accurately reproduced during replica-
tion, resulting in two identical DNA molecules. However 
‘mistakes’ do occur resulting in daughter cells that are 
not identical to their parents. These changes in hereditary 
materials are called mutations. Gene mutations may have 
effects ranging from negligible to lethal. In nature, muta-
tions that are not beneficial to the species will generally die 
out through natural selection while those that are advanta-
geous will continue to exist. Mutation is a very slow pro-
cess that changes the genetic constitution of populations at 
a very slow rate. This is because most mutations are what 
engineers would call ‘don’t cares’ – variations that make no 
discernible difference to viability. But mutations may also 
be induced by natural or artificial ultraviolet light, X-rays, and 
other high-frequency radiations, as well as exposure of the 
organisms to certain chemicals, such as mustard gas and 
many others called mutagens. These can create organisms 
that are peculiarly different in form but almost the same 
genetically. One mutation in the wrong place can produce 
a freak – for which deformed offspring the medical term is 
terata, which is Greek for monsters.

In the molecular world mutation and selection events can 
be directly measured and manipulated and, given that the 
generation time for viruses is extremely short, massive 
Darwinian selections can be closely studied. For instance, 
it is the frightening capacity of toxic viruses to mutate in 
deadly combat with modern medicine that spurs on and 
funds much of this research. The AIDS virus has undergone 
so much mutation in the last decade that its history over 
that period exhibits more genetic diversity (measured in 
condon revisions) than is to be found in the entire history 
of primate evolution.

Movies often display mutations caused by either 
radioactive accidents or direct human intervention. X-men, 
Hulk, Superman and Spiderman are all examples. Often 
the subtext of these narratives can be seen as a warning 
against the dangers of scientific knowledge and the inter-
ventions it makes possible. While the characters of these 
movies are fiction, the warning is not. There are very real 
dangers when experimenting with our DNA as we are often 
not aware of the possible implications of our interventions, 
or, worse still, of our accidents. As an example, in Austra-
lia, in 2002, while scientists were genetically engineering a 
relatively harmless mouse pox as a contraceptive vaccine 
for mice, they created a deadly virus. The mouse pox vi-
rus is related to the human small pox virus which, if not 
contained, could infect humans. In the fiercely competitive 
contexts of international corporate business or biological 
warfare the dangers for humans are stark and obvious. 

Large corporations now fund much of the research and 
development in the Life Sciences and as a result exert 
enormous influence and control over the products of 
research laboratories. The research corporations and the 
mass media (often one and the same company) domi-
nate and control our current visual language through the 
articulations of contemporary designers, scientists, image 
banks and computer-imaging technology. The effect is a 
‘normalizing’ rather than explicitly ‘normative’ influence on 
visual communication across the world.
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Section 3: Development of 
New Icons

As new knowledge begins to circulate, so the representa-
tional icons need to be updated. Engaging in the construc-
tion of new icons will demonstrate how it is possible to 
think and solve problems with images instead relying on 
the resources of language alone.

The new Tree of Life

“New iconography of life’s tree shows that maximal di-
versity in anatomical forms (not in the number of species) 
is reached very early in life’s multi-cellular history” [Matt 
Ridley talks about this – the shape of life]. “Later times 
feature extinction of most of these initial experiments and 
enormous success within surviving lines. This success is 
measured in the proliferation of species but not in the de-
velopment of new anatomies. Today we have more species 
that ever before although they are restricted to a few basic 
anatomies.” 

Enclosed in this book you will find our new Tree of Life icon. 
It is not meant to be complete or unproblematic but rather 
as a primer for critical analysis. We recommend that you 
critically analyse this image using the tools contained in the 
text to come to your own conclusions about our concerns 
and ‘improvements’ of the existing Tree of Life icon.Fr
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Section 4: Literature Review

Darwin’s Dangerous Idea
Dennett, Daniel C. 1995. Darwin’s Dangerous Idea. Evo-
lution and the Meanings of Life. London, Penguin Books 
Ltd.

Unlike Genome (see below) this book follows a philosophi-
cal approach and not a biological one in relation to evolution. 
Consequently Dennett’s defence of Darwin is a logical one, 
full of ‘thought’ experiments and philosophy. Nonetheless 
Dennett builds an argument for Neo Darwinism, arguing 
that Darwin’s idea is dangerous because it is true. He be-
gins before Darwin and takes the reader through the ideas 
that predated Darwin, thus contextualising the emergence 
of his theory. This shows what a ground-breaking theory 
Darwin developed. Dennett then describes evolution and 
critiques existing more contemporary alternatives. Of inter-
est to us is the idea of design space which is thinking made 
visual – the (map-like) way that Dennett deals with the pos-
sibilities of life developing on earth. Although he mentions 
that he is not a scientist and has no pretensions about be-
ing one, the way Dennett develops his ideas through the 
use of images (these occur in the book) is comparable to 
the way in which a ‘real’ scientist may develop his/her ideas 
in a laboratory. In a similar vein he critiques and develops 
his own variations of the Tree of Life – developing visual so-
lutions for origins (which Darwin did not), variations within 
and between species, move towards complexity and how 
different species’ development may be traced. On the 
whole this book is a great description and critique of the 
theory of evolution and the implications it suggests for our 
place in the world.

Genome
Ridley, Matt. 1999. Genome. The Autobiography of a Spe-
cies in 23 Chapters. London, 4th Estate Limited.

Like Darwin’s dangerous idea, Genome is written for the 
popular reader. Ridley takes a look at one characteristic of 

each of the human genes – resulting in a book of 23 chap-
ters. A quick tour of the human genome that questions 
what makes us what we are, examined in chapters like 
‘Memory’, ‘Life/Death’, ‘Pre-History’, ‘Free Will’ and ‘Sex’. 
Ridley does not make the mistake of claiming that we are 
no more than our genes – he states that we are made up of 
more than that. But what has been discovered in research 
like the Human Genome Project can reveal much about our 
origins. 

Unlike Dennett, Ridley explains complex ideas about the 
genome in a visual and easy to understand manner. For ex-
ample the genome is described as, “Imagine the genome 
is a book. There are 23 chapters called chromosomes. Each 
chapter contains several thousand stories, called genes. 
Each story is made up of paragraphs, called exons, which 
are interrupted by advertisements called introns. Each para-
graph is made up of words called condons. Each word is 
written in letters called bases”. Disappointingly, for a popu-
lar book, there are no actual images or pictures. 

Icons: Magnets of Meaning
Betsky, Aron (Ed). 1997. Icons: Magnets of Meaning. San 
Francisco, Chronicle Books.

The structure of Icons: Magnets of Meanings is similar to 
Genome in that it explores 12 different icons, more or less 
one per chapter. But this is a book on popular culture and 
not of science with the icons being futuristic buildings, blue 
jeans, computers and Coca Cola – the things we eat, buy, 
wear, and throw away. Published in conjunction with (and 
as a catalogue for) an exhibition of these objects at the San 
Francisco Museum of Modern Art (with the central thesis 
being that the objects we create and use make us what 
we are). But not any object can have this power over us – it 
is only those that become icons that can change us. This 
power is related to the density of meaning of the object 
in question. This meaning is a result of the objects being 
used and they are used because they work best. Thus the 
meaning is a result of the design. For example, a baseball 
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bat is described as ‘the perfect hitting implement’, whether 
aimed at either ball or ‘brains’ its function is inherent in its 
form, to strike. These objects are so close to us that we 
are often not aware of them or what they mean. Hence the 
exhibition of these everyday objects in an art museum is  
to isolate them from our environment and give us space to 
think about them. As stated, “Good design makes us won-
der”, and by wondering we expose their layers of meaning. 
It is hoped that this book creates a similar effect in relation 
to scientific icons and representations.

The Dark Lady of DNA: A Portrait of Rosalind Franklin
The Dark Lady of DNA: A Portrait of Rosalind Franklin. Ac-
cessed, 1st March, 2003. http://www.abc.net.au/rn/sci-
ence/ss/stories/s5833226.htm

This transcript from a Broadcast Saturday radio programme 
discusses the role played by Rosalind Franklin in the discov-
ery of the structure of the gene. The panellists discuss the 
events surrounding the discovery with a focus on the role 
played by Franklin. It is well known that James Watson and 
Francis Crick were first to announce the structure of DNA. 
This transcript questions whether they would or could have 
made their discovery without the contribution of Franklin. It 
is also asked why she has never received proper recogni-
tion for the role she played. 

Evolution for John Doe: Pictures, the Public, and the 
Scopes Trial Debate
Clark, Constance, Areson. 2001. Evolution for John Doe: 
Pictures, the Public, and the Scopes Trial Debate. Accessed 
1st March 2005. www.mtsu/ntah/era7/staplesbib.pdf 

This essay takes a look at the historical development of 
representations of humans in evolutionary diagrams from 
the context of the Scopes trial in the USA in 1925. This trial 
generated much interest and even more controversy and 
debate. The first major debate was whether to teach evolu-
tion in school (i.e. was there any real evidence for evolution-
ary theory). The second was about the tension between 

religion and evolution (where to place humans in relation 
to other species). Through researching the trial Clark res-
urrects evolutionary images from the first quarter of the 
last century that reveal the way that the general public 
and scientists thought about evolution. For example, Clark 
notes that in the 1920s the words published by scientists 
were often at odds with the images that represented them. 
Her rationale for this gap was, firstly, that scientists create 
images that are their own scientific language and which 
the general public do not have access to. (The images are 
created not only to communicate ideas but also to form 
them and this can be seen as a type of scientific language 
that the general public would not understand.) This leaves 
the door open to misinterpretation and misunderstanding. 
Secondly it was argued that the ambivalence of these im-
ages is a result of the ambivalence in the mind of the sci-
entists at the time they created these images. Evolutionary 
theory was not as well developed as it is today and any 
doubts that the creators of these images had may have 
been represented unconsciously in the images they cre-
ated. Back to the Scopes trial and the central concern that 
humans had no special place in the diagrams. No matter 
how much scientists argued that evolution was a complex 
and subtle process, public debate was directed by images 
that promoted linear, goal-directed hierarchical versions of 
evolution. This was represented in many ways through the 
use of the amoeba-to-man icon, placing man at the ‘end’ 
of evolution. 

Screening DNA: Exploring the Cinema Genetics 
Interface
Nottingham, Stephen. 2000. Screening DNA: Exploring the 
Cinema Genetics Interface. DNA Books (ISBN 1-903421-
00-4)

This book looks at the relationship between movies and ge-
netics and in particular how biotechnology is represented 
in the cinema. Chapter 2 brings the reader more up to date 
with DNA and monsters in Jurassic Park. Its genesis is a re-
sult of recent attempts to breed extinct species using DNA. 
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A close analysis is made of the way in which laboratories 
have been represented in Jurassic Park. It is noted that 
Hollywood often uses real scientists in the creation of sets. 
The author argues that while there is a high attention to vi-
sual accuracy (compared to actual laboratories) this ‘authen-
ticity’ is often undermined by the demands of cinema. For 
example, in Jurassic Park an otherwise authentic laboratory 
is rendered unreal by a hatching facility being place inside 
the lab where in real life it would be in separate room. 

This book also explores the relationship between the view-
er and the film and the influence that film has on creating 
our view of the world, and in particular science. Chapter 9 
argues that films conform to genre and narrative conven-
tions and are the product of many ‘voices’. Their main con-
cern is entertainment. Therefore films are limited in how 
far they can represent science and in particular genetics. 
The author argues that although movies repesent genetic 
engineering negatively, cinema itself cannot be blamed for 
a misinformed or negative public sentiment towards genet-
ics because the public is increasingly well-informed through 
other mass media and should be aware of the wider impli-
cations of biotechnology. However, elsewhere the author 
mentions that movies could potentially have a strong influ-
ence on public attitudes if made with an ideological intent. 
In sum this book finds itself somewhere between popular 
science and film criticism. 

Genomic Cartography
Genomic Cartography. Accessed 1st March, 2005.
http://www.acg.media.mit.edu/people/fry/cartography/
draft-021219d.pdf

This is a critique of existing visual representations of the 
human genome. These ‘maps’ are primarily found in popu-
lar scientific journals as wall posters to be appreciated for 
their aesthetic value rather than their content as one would 
need specialised knowledge to properly access the infor-
mation represented. Consequently they are reproduced 
only to give the public a vision of what a genome looks like, 

even if it is highly stylised. Of interest is the relationship 
made between genome maps and cartographic maps. It 
is argued that visually they follow the same conventions, 
using simplified shapes and colours, alteration of scale and 
labelling. The primary function of such representations is to 
communicate large amounts of data quickly. This according 
to the author is not properly achieved in current diagrams. 
Some of the reasons given are the use of too many colours, 
inadequate labelling and layout. The last section is devoted 
to the creation of a new sequencing diagram. 

Representation in Scientific Practice
Lynch, Michael and Woolgar, Steve (Eds.). 1990. Represen-
tation in Scientific Practice. Massachusetts, MIT Press.

This book is a broad collection of articles by historians, phi-
losophers and sociologists looking at how scientists rep-
resent their ideas visually, particularly within the scientific 
context. But this context can be broken down into smaller 
contexts such as the laboratory, early representation and 
illustration.

In the chapter ‘The Externalised Retina: Selection and math-
ematisation in the visual documentation of objects in the 
Life Sciences’, Michael Lynch looks at the types of visual 
representations used in science (photographs, diagrams, 
models and so on). Lynch argues that these images are not 
objective representations of nature but rather loaded with 
theory. Scientific images are thus the representations of 
ideas and thought processes. This is evident in the process 
of ‘visual simplification’ in which these images are created. 
The process involves filtering, focusing, framing and math-
ematisation which are dealt with in the first section of this 
book. 

Bruno Latour’s chapter, ‘Drawing things together’, traces 
the process of map-making and visual representation by 
the early European explorers. He argues that inscription 
techniques opened up a new virtual world of representa-
tion where the image became the focus of attention and 
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not the ‘original object’. The technology of the printing press 
was vital in this process as it allowed mass dissemination 
and communication of ideas on a similar scale. The main 
advantage of this was not only that everyone had poten-
tial access to this information but also that this knowledge 
could easily be gathered together, compared and altered, 
which was not possible before. The concept of the exter-
nalised retina is also introduced, meaning that the image on 
paper becomes our objects of examination rather than the 
objects we see – what we see is what we have drawn.

On a less abstract level, G. Meyers critically assesses the 
visual representations in E. O. Wilson’s Sociobiology. In par-
ticular he argues that the iconography of science has more 
of an impact than the words do. Particularly interesting is 
the analysis of an illustration of a troop of Lemur monkeys 
which seems a natural representation but in fact is a highly 
constructed and theory-laden image. Not only is the image 
analysed but the artist is also interviewed on her thought 
processes during the creation of the image. An ‘academic’ 
book that would probably not be available in a local book 
store – probably only found in academic libraries.

Reading Images. The Grammar of Visual Design
Kress, Gunther and van Leeuwen, Theo. 1996. Reading 
Images. The Grammar of Visual Design. London, 
Routledge.

This book explores how representations communicate 
meaning but contrasts to Representations in Scientific Prac-
tice in a number of ways. Firstly is more general in its ap-
proach, taking images from children’s books, mass media, 
fine art and even three dimensional sculptures as its source 
whereas Representations in Scientific Practice derives its 
images from the scientific context only. Secondly, central 
to this book is the difference between visual communica-
tion and grammar communication. The difference between 
how words and images communicate. Essentially this is 
a book on semiotic processes. Kress and van Leeuwen 
draw on the theories of semiotic theorists such as Sassure, 

Pearce and Barthes. Much of the book is a contemporary 
application and explanation of their theories. Of particular 
interest are the chapters on ‘conceptual representations’ 
(how ideas are communicated), modality (how the form of 
an image suggests an answer), and the meaning of com-
position – which are not dealt with in Representations in 
Scientific Practice.
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Section 5: Glossary 

Amino acid 
An organic acid containing one or more amino groups, 
especially any of a group that make up proteins and are 
important to living cells.

Channelling of meaning 
Removal of all information that does not contribute to what 
one is trying to communicate through the process of fram-
ing, focusing and filtering, resulting in a highly modified 
image.

Complexity 
The state or art of being intricate or complicated.

Context 
The circumstances or events that form the environment 
within which something exists or takes place.

Critical 
Containing or involving comments and opinions that 
analyze or judge something, especially in a detailed way.

Darwin, Charles (1809 – 1882)
English natural historian and geologist; a proponent of the 
theory of evolution by natural selection. While the naturalist 
on the HMS Beagle for her voyage around the Southern 
Hemisphere, he collected the material that became the 
basis for his ideas of natural selection.

Darwinism 
Belief in, or advocacy of, Charles Darwin’s theory of evolu-
tion saying that species of living things originate, evolve, 
and survive through natural selection in response to envi-
ronmental forces. 

Diagram 
A simple drawing showing the basic shape, layout, or work-
ings of something by representing or illustrating it. 

A line drawing that presents mathematical information.

Diversity
A variety of something.

Double Helix 
The molecular structure of DNA, consisting of a pair of 
polynucleotide strands connected by a series of hydrogen 
bonds and wound in opposing spirals.

DNA
A nucleic acid molecule in the form of a twisted double 
strand (double helix) that is the major component of chro-
mosomes and carries genetic information. Full form: deoxy-
ribonucleic acid.

Evolution 
The theoretical process by which all species gradually de-
velop from earlier forms of life.

Filtering 
Filtering simplifies what has already been framed or fo-
cused.

Focusing
Similar to zooming in on and cropping an object/image so 
that only the part of the object/image that is of interest re-
mains within the frame.

Framing
The outer frame of an object/image which is manipulated to 
contain the entire object/image.

Genetics 
A branch of biology dealing with heredity and genetic 
variations. The genetic makeup of an organism or group of 
organisms.

Genome
The full complement of genetic information that an 
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individual organism inherits from its parents, especially the 
set of chromosomes and the genes they carry.

Sequencing 
The order of the constituent sub-units of a large biological 
molecule, for example, the order of amino acids in a protein 
or the order of nucleotides in a nucleic acid.

Icon
A holy picture, carving, or statue of Jesus Christ, the Vir-
gin Mary, or a saint, especially an oil painting on a wooden 
panel, used in worship in the Eastern Orthodox churches. 
Somebody or something widely and uncritically admired, 
especially somebody or something symbolizing a move-
ment or field of activity. A word or sign that stands for 
something else.

Inscription 
Words or letters written, printed, or engraved on a surface.

Interpretation 
An explanation or establishment of the meaning or signifi-
cance of something.

Life Sciences 
A principal branch of science concerned with plants, ani-
mals, and other living organisms. Includes biology, botany, 
and zoology.

Looking 
To direct attention to somehting in order to consider it. 

Mass media 
All of the communications media that reach a large audi-
ence, especially television, radio, and newspapers.

Mathematisation 
To consider something in, or reduce it to, purely mathemat-
ical terms. The process of applying mathematical order to 
natural objects.

Modality
Textual cues by which we determine if what we see or 
think is believable (real) or not. We say the higher modality 
something has the more ‘real’ or believable it looks.

Model
An assemblage of various diagrams into a single image with 
the aim of unifying and representing theoretical information 
which cannot be found in any single image. A model offers 
a visual image of information which can neither be directly 
observed nor photographed.

Molecular biology 
The branch of biology concerned with the nature and func-
tion, at the molecular level, of biological phenomena, such 
as RNA and DNA, proteins, and other macromolecules

Mutation 
A random change in a gene or chromosome resulting in a 
new trait or characteristic that can be inherited. Mutation 
can be a source of beneficial genetic variation, or it can be 
neutral or harmful in effect.

Neo Darwinism
A theory of evolution that combines Darwin’s theory and 
modern genetics, especially with regard to variations in 
populations as a result of genetic mutations.

Nucleotide
A type of chemical compound occurring most notably in 
nucleic acids such as RNA and DNA, consisting of a nucleo-
side linked to a phosphate group.

Optical consistency 
The development of similar visual conventions that become 
conventionalised and institutionalised to facilitate easy ac-
cess to meaning and information over linguistic and contex-
tual boundaries.
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Palaeontology
The branch of science concerned with plant and animal fos-
sils.

Qualitative
Relating to, or based on, the quality or character of some-
thing, often as opposed to its size or quantity.

Quantitative 
Relating to, concerning, or based on the amount or number 
of something.

Representation
A visual depiction of somebody or something.

Seeing 
To perceive something with the eyes.

Specimen 
Something that is representative because it is typical of its 
kind or of a whole, especially something that serves as an 
example. An organism or one of its parts preserved as a 
typical example of its classification.

Tree of Life
The representation of evolutionary change of all life on 
earth as pathways in the form of a graph.

Visual literacy
The ability to read and understand images in a similar way 
to which one reads and understands written texts.
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