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Illustrating Existence: Scientific Illustration and 

its Significance in a World of Photography 
!

!
An investigation into the ever changing state of scientific illustration and how the current 

technological developments of the modern world have effected the necessity and 
importance of scientific illustration. Is it still a viable format of representation and factual 
communication of scientific subjects when compared to the accuracy and reliability of 

photography and microscopic technology? What does the near future hold for the life of 
scientific illustration and the illustrator? 
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| Introduction 
!
As technology has advanced throughout the decades, vast amounts of information have needed to 
be visualised, communicated, and recorded in the most accurate and reliable way available to 
practitioners at that time. For centuries often the best, and only, way to go about this was 
recreating findings with drawings and hand-constructed illustrations, examples of which range from 
the absurdly inaccurate Aboriginal ‘X-Ray Art’ to the surreal - yet well researched - work of Jacques 
Fabien Gautier D'Agoty.  
!
Yet, despite the large collections of anatomical studies and scientific illustrations that are near-
perfect, technology and photography is advancing and developing at such a significant rate that 
almost anything which can be illustrated in the scientific fields can now be captured 
photographically. These images provide an accurate and real-time representation of what needs to 
be communicated, but they are far from perfect. Often images of exceptionally small or 
exceptionally large subjects can be unclear due to their scale being difficult for the audience/viewer 
to understand/comprehend. Scientific illustration provides the ability to clearly replicate these 
images with scale references or visually clarified elements. It is interesting to bear in mind that 
photography and image-capture technology can only stretch so far in terms of time constraints. 
With illustration, the artist can recreate images of Pangea (Fig.1) for example, or construct visual 
representations of long extinct prehistoric creatures and organisms; whereas photography cannot.  

!Fig. 1: Digitally constructed illustration of Pangea
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Even when photography is used to communicate ancient existence, it’s done through editing and 
manipulation which is finding itself on the blurred boundary of ‘how much editing can be done until 
it becomes illustration’? Some excellent example of this are NASA’s Hubble Telescope’s images. 
They have become widely accepted and trusted images of what lies outside our planet’s 
atmosphere and elements of deep space which cannot be seen with the naked eye. However, the 
images that are seen most often, the wonderfully colourful and crisp images of nebulae and planets, 
are a far cry from the raw images sent from Hubble originally (Hester.J 2008). Fig. 2 and fig. 3 are 
examples of this; the original image being fig. 2 and the polished, edited version at fig. 3.   
 

!
This extended essay will explore deeper into this process of intensive editing, and look into the grey 
areas of what constitutes as photograph, what can be classified as an illustration using elements of 
a photograph and how this has impacted the modern day use and production of scientific 
illustration. Linked closely to this is the emerging digital science of facial reconstruction and its 
surrounding fields. Can these three-dimensional digital images be a sign of what is to come with 
scientific illustration? 
!
Adding another dimension to an illustrative image can definitely aid in its ability to communicate and 
resonate with its audience, helping the viewer to better understand what it is they’re actually seeing. 
This follows onto how scientific illustration is still incredibly prevalent within education and scientific 
texts used therein. With such complex and existential subjects within the sciences, illustrations and 
abstract visual triggers are often needed in order to fully communicate the subject matter.  

Fig. 3: Edited element of the photograph after extensive 
light study and colour variations

Fig. 2: Original Hubble photograph of an 
element of the ‘Pillars of Creation’ nebula
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The platforms in which scientific illustration and micro/macrophotography merge together to focus 
their strengths into imagery will conclude this essay, looking into how one compliments the other in 
today’s technological world. Often one is needed for the other to accomplish its full potential, for 
example; sometimes elements of mapping through illustration are required for the photographer to 
find exactly what they need to capture, or a photograph/set of photographs are used as reference 
for an illustration. 
!
“A reference is more than an aide-mémoire, though less than something plainly to copy. Illustrators 

need to have a picture of an object before they can compose their art.” 

- Ford, Brian J. (1992) 

!
The two may not be fighting for supremacy over the world of visual communication in science in the 
near future, they may in fact find themselves working together to avoid the sort of feud that e-books 
and CGI have found themselves in with traditional mediums. Artists like Gary Carlson and the US 
based collective/company, iSO-FORM, have fully harnessed the digital developments to maintain a 
sense of craftsmanship within illustration while still making use of 3D rendering techniques and 
digital imagery. At the other end of the scale, Carol Abraczinskas , a scientific illustrator based at 
the University of Chicago, retains the use of entirely traditional mediums within her work (see. fig 4). 
 

“Pencil. Always pencil. I really prefer how a scientific 

specimen looks when drawn with a great range of 

tone.” 

- Abraczinskas, Carol (2011) 

!
With combinations of contrasting techniques 
battling it out and working together, the future looks 
particularly interesting for the progress of scientific 
illustration; it could go in so many directions. By 
investigating existing artists, current trends in the 
field and what has been, hopefully a conclusion can 
be drawn about the possible outcomes for scientific 
illustration. Is it maintaining enough of a hold on its 
original format to survive as illustration or will it 
succumb entirely to the digital age? 
!Fig. 4: “Pencil drawing of an undescribed, isolated 

Pachycephalosaur tooth” - Carol Abraczinskas
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| Chapter One 

What does scientific illustration achieve that photography/micro-imagery doesn’t? 
!
!

“Through the lens we peer at hidden worlds and see things that would otherwise be impossible to see. 

In the mirror, we see reflected the state of scientific knowledge, whether of 20 years ago or of today. A 

diagram starts with the need to explain something.” - Sloan, C.P. 1998 

!
When considering the vast amount of information and data that the sciences encompasses, one 
doesn’t find it difficult to imagine the struggle it must be to visualise and illustrate almost all of this 
information. With the technology available to today’s practitioners, a large proportion can be 
captured photographically or with machinery that can pull data from a subject for that data to then 
be processed into a visual format. However, despite how far this has come in the last century, there 
are still subjects which cannot be captured in this way at all, or with enough clarification for it to be 
a viable reflection of the subject. For these, scientific illustration is required. Entomological (insects 
and invertebrates) and botanical subjects are often at the forefront of the biological organisms 
needing further illustrative clarification due to their scale and/or the difficulties involved with 
preserving physical specimens. 
!
“An iconotype [scientific illustration] is also useful for keeping a record of specimen colours. Animals 

like fish and cephalopods have colours that fade very quickly after death. Further deterioration of 

colour happens if the specimen is placed in alcohol.” 

- Logunov, Dmitri (2011) 

!
Illustrating is an ideal way to capture the appearance of the subject whilst maintaining a high degree 
of accuracy and the knowledge that the often incredibly important, colours and small details, will 
withstand more time than a physical specimen. Photographs also have the ability to capture the 
colour and shape of an organism, however they often lack the level of in-depth detail that can be 
vital to the categorisation of an organism. For example; tiny hairs or exterior decoration on a subject 
can be lost to blurred focus or slightly unsuitable lighting when capturing them with a photograph. 
However, when the likeness is translated directly from the human eye (often through a microscope 
or magnifying glass to aid) onto paper through the illustrator, details which should not be missed, 
will not be missed.  
!
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It’s not just living organisms that need illustrative clarification due to the limits of photography, other 
areas will often require this to allow its audiences to fully understand what it is they are trying to 
communicate. This encompasses aspects of the microscopic world ranging up to huge 
catastrophic events in the nature, an ideal example of which would be the eruption of Mouth Saint 
Helens in the United States.  
!
In 1980, Mt. St. Helens erupted, triggered by an earthquake measuring 5.1 on the Richter scale. 
The devastation was vast, so naturally the event made worldwide news, and with this came a huge 
audience who wanted to know exactly what had happened.  
Photographs had captured both the eruption and the aftermath of St Helens but these only 
reflected what an outsider’s perspective would have initially been. In order to fully communicate the 
details on the ‘hows’ and ‘whys’ of the event, illustration and diagrammatic visualisation were 
needed. Figs. 5 and 6 show the contrasting levels of information and detail that is communicated 
when comparing a photograph to an illustration of the same subject. 

As is apparent, the levels of ‘true to life’ accuracy in the photograph far outweigh those of the 
illustration. However, accuracy to within the nearest millimetre is not necessarily what a target 
audience with the intention of fully understanding the event requires. This audience would have 
wanted clarity, and by harnessing the use of colour coding and labelling within the illustrated version 
of the event it allowed the image to serve its purpose for that particular group of viewers.  
!
As mentioned previously, there are areas of the sciences that cannot be captured photographically 
at all. An ideal example of this are subjects which have long since disappeared from existence 
before the invention and use of photography. These subjects range from extinct animals and 
prehistoric organisms to ancient landmasses and civilisations which have since changed drastically 
or disappeared entirely. 

Fig. 5: Peak of Mt. St. Helens - Photograph by 
Harry Glicken

Fig. 6: Map of Mt. St. Helens - by Martin Gamache
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!
!
!
!
!
!
!
!
!
 
!

!
The long extinct humanoid species, Homo Habilis, is a prime example of a no longer existing 
subject that has been heavily illustrated and studied without the use of direct photographic imaging 
apart from those of fossils and bone remains. 
Technology has played a huge role in the current ability to recreate ancient subjects with the 
introduction and development of 3D imaging, reconstruction and most recently, the use of 3D 
printing.  
!
“While their multi-millennia repair job is impressive in its own right, it also offers a vision of 

tantalising possibilities for everything from palaeontology to forensics.” 

- Flaherty, Joseph (accessed 16 Jan 2014) 

!
The above quote refers to Harvard’s recent 3D printing developments in ‘repairing’ broken or 
damaged ancient artefacts. During these developments, a lion artefact that was destroyed 3,000 
years ago had its pieces 3-dimensionally scanned, remodelled using 3D rendering software, and 
then printed as an intact object. Despite this process not necessarily fitting into the traditional 
definition of illustration, it definitely has a place amongst the modern day scientific illustration 
community, combining both millimetre perfect accuracy through the use of scanning and the 
artistic, yet informed, interpretation of what the object would have looked like before its destruction. 
This somewhat reveals the main issue that is raised when weighing the pros and cons of scientific 
illustration versus scientific photography against each other; the accuracy. Illustration is - no matter 
how accurate - an interpretation; something that is explored in the next chapter.  
!

Fig. 8: Homo Habilis Illustration - Stuart Jackson CarterFig 7. Homo Habilis Skull - Photograph: Chip 
Clark, Smithsonian Institution
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As well as prehistoric/ancient subjects and specimens being lost long before the invent of 
photography and accurate image capture, other elements of the sciences which exist today also 
require the aid of illustration in order to be visually communicated to an audience; be they 
professional or not.  

!
“This gatefold diagram begins a 12-page story on scientific theories of the centre of the earth - old and 

new. Nine diagrams and one map take over where photographs could not go.” 

Inside Out - National Geographic Book - (1998) - pg. 58 
!
The above quote, referring to a National Geographic diagram of a cross-section of the Earth, works 
within the context of fig. 9; an illustration intended to communicate how layers of space-time work 
in conjunction with mass (in this case, the Earth and the Moon). Both subjects - the centre of the 
earth and layers of space-time - are subjects which cannot be photographed, so they were 
illustrated in one way or another. Being able to visualise and communicate subjects outside our 
atmosphere, such as these, is incredibly important to the scientific community when it comes to 
visualising the universe. Sometimes elements of this can be captured photographically with the use 
of high power telescopes and outer-atmosphere photography from satellites such as the famous 
Hubble telescope. But as we start to move further away from our immediate reach physically, and 
delve further into the more theoretical elements of the universe, photography simply cannot reach 
as far.  
Images captured through the measurement of different wavelengths of light can often replicate the 
physical appearance of a subject, but these images are regularly unclear, difficult to understand 
without extensive prior knowledge of the subject, or simply not as accurate a translation as an 
illustration could convey.  

Fig 9. Space-Time illustration by Mark Garlick
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As well as scale and distance of these subjects not falling within the boundaries of what 
photography can capture, the processes and developments of the subjects in question also require 
some artistic intervention.  
Movement, growth and change are concepts which are incredibly hard to capture with still image 
capturing technology available today, sometimes it requires just the simplest of additions like photo 
manipulation or adding small graphics to provide the reader visual triggers and aid them in 
understanding the context of the image. But even these simple changes are technically a form of 
illustration; 
!
2 [ mass noun ] the action or fact of  illustrating something: by way of  illustration, I refer 
to the following case. 
• an illustrative example: this accident is a graphic illustration of the disaster that's waiting to  

- Accessed 2014, Apple inc. Dictionary 
!
When considering illustration in its noun form, as above, its reach and impression on difficult to 
visualise subjects becomes far more apparent. Stephen Hawking’s book, A Brief History of Time 
(Hawking, 1988), is an ideal example of this. First published in 1988, it became an incredibly highly 
regarded volume in the scientific community, translated into forty languages and selling over nine 
million copies (Garner, Dwight. 2010). However, upon wishing to address the volume to a wider 
audience, the book was republished in 1996 with a selection of complimentary illustrations to reflect 
the subjects and allow audiences with less of a scientific background to fully grasp the often 
existential, and vast subjects covered. Regularly the subjects needed clarification, simplification or a 
comparison to something the audience can relate to in order to communicate the correct scale or 
context involved. Of course, on top of all this practicality and aiding to the ease of reading for the 
viewer, the illustrations in books like The Illustrated Brief History of Time also hugely add to the 
appeal of the final product by simply making things more attractive to view.  
!
“As well as being functional, illustrations can sometimes be more aesthetically pleasing than a 

photograph. Both mediums have a place in publication, and using both can make a publication richer 

and more visually appealing.” 

- Logunov, Dmitri (2011) 
!
This process of illustration for explanatory purposes as well as aesthetics can also be seen amongst 
educational texts. The heavy use of diagram and illustrating over the top of photographs opens up 
otherwise complex subjects to a far wider audience, allowing viewers of all ages to access 
information that would have otherwise been incredibly hard to grasp through the use of 
photographs and text.  

12
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| Chapter Two  
What scientific illustration cannot do, and how photography and microtechnology 
has filled in the blanks. 
!
Despite illustration having the ability to communicate a far broader range of subjects than 
photography, it cannot successfully stand alone as a reliable and accurate source of information 
without solid, visual evidence of the subject it is going to portray. This evidence can take the form of 
raw data taken from the subject in question. It is then the illustrator’s job to visualise and 
communicate this raw data into something easier for the audience to process or for a professional 

to harness this for their studies/work. Often it is 
in a photographic or visual format, used as direct 
reference for the illustrator, an example of a field 
of study which relies heavily on visual triggers in 
order to generate illustrations is medicine, most 
prominently, anatomy.  
!
“ S even teen th- cen tur y T ibe t witness ed a 

blossoming of medical knowledge, with the 

construction of a monastic medical college and the 

penning of several influential medical texts.” 

- Luiggi, Cristina (2011) 

!
When looking at pre-photography anatomical 
studies, the levels of accuracy and reliability in 
the illustrations fluctuate within different cultures 
and parts of the world. This is often influenced by 
the facilities available to that particular culture at 

the time or the laws and levels of what is socially acceptable in effect. When looking at seventeenth 
century Tibet, for example, the true-to-life accuracy of the illustrations, or ‘Thangka’ (Arya, Pasang .Y - 

2009) is rather lacking. For the Tibetan people at the time, however, these illustrations reflected their 
ideals and culture as well as the medical value they held, ideals held of high regard and importance 
in that particular society. Influences of ideals (most prominently of which, religious ideals) had huge 
impacts on medical transcribes and visualisations in many cultures throughout the centuries. Even 
though this was revered as necessary and a positive to the people of the time, it somewhat clouded 

Fig 10. ‘Anatomy of Vulnerable Points’ - 1682
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the reliability of the illustrations, often misleading medical professionals to misdiagnose or mistreat 
ailments while under the impression that their acts were pious within their society. The main issue 
with this is not that it mislead, but that it continued to do so for many years later.  
Take, for example, The Blue Beryl treatise - a set of paintings based on the text of the same name 
compiled and edited by the Desi Sanggye Gyatso in 17th century Tibet (Watt, J. 2007). The works 
were highly respected at the time of their production and held great influence over the medical 
world of Tibet and continued to do so for many years. This was the issue, that it continued to be 
respected and trusted as a reliable resource with the mistakes and lack of true to life accuracy it 
communicated. This is one issue that scientific photography has helped to fix/reduce.  
This issue was also distinctly apparent in Robert Hooke’s, Micrographia (see fig. 11, snowflake 
engraving plate from Micrographia).  
 

!
“Robert Hooke’s monumental work, Micrographia, includes these engravings of snowflakes. Hooke has 

been widely commended for his expertise in obtaining these pioneering studies. The snowflakes he 

shows, however, are not similar to snowflakes in life. Hooke had plagiarised Bartholin (who’s own 

work was published four years earlier than Hooke’s). In the process, he perpetrated a series of images 

which influenced many succeeding studies.” - Ford, Brian J. (1992) pg. 170 

!
As Ford explains, mistakes and incorrect interpretations of scientifically illustrated subjects were 
passed on through decades of plagiarism due to the lack of a format which was more definitive. 
The introduction of scientific photography brought about a new level of consistency and accuracy 
to the visual elements of the sciences. Images were being captured that were true representations 

Fig 11. ‘Hooke’s snowflakes - 1665
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of the subject they were capturing for the first time in scientific history. The images were unaffected 
by the issues surrounding illustration; they had no bias influence that would otherwise be inflicted 
by the illustrator, no impacts on the image from the emotional ties the artist may have had or the 
personal preference of the image maker. The photographs were a representation of what was in 
front of the lens and nothing more. This lead to a new era of accuracy and reliability of visuals within 
the sciences.  
!
Photography today is a format trusted by the vast majority to communicate reality to its audience. It 
is because of this that today’s society is so used to and adjusted to the reliability of photographs 
that, using illustration to communicate realism, incites a degree of doubt in its viewer.  
Illustration is widely regarded as a better format for communicating and capturing emotion and 
feeling within an image, but photorealistic accuracy can only be obtained by the few who specialise 
in it. Scientific illustrators work and train for years to build up their skills in recreating subjects and 
specimens to millimetre perfect representations, but despite this, modern photography - with all it’s 
advancements and macro/micro abilities - still surpasses the most ‘perfect’ illustrations of subjects 
in terms of its accuracy and true to life nature. Illustration can most definitely aid in the clarification 
of elements of images, as mentioned in chapter one, but the reference for these clarified illustrations 
needs to come from somewhere. 

!
The use of microscopes and photographing 
through them has provided reference and 
backup material for illustrators for decades. 
A pioneer in the format was Wilson A. 
Bentley (1865 - 1931) who captured 
thousands of photographs of individual 
snowflakes throughout his lifetime (SIA 
Archives). This new insight into the micro 
world not only showed the world that new 
levels of accuracy and visualisations of 
nature were possible, but that previous 
attempts to capture these (see fig. 11) were 

- in fact - misled, despite their breakthrough status at their time of creation/release. But 
photography has not necessarily had an entirely negative impact on the world of scientific 
illustration. If anything, it has broadened the horizons for what illustrators can capture.  
!

Fig 12. ‘Dendrite Star’ - Bentley, Wilson.A. (1885)
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Before the introduction and wide use of photography and microtechnology, illustrators had to rely 
on of their own two eyes or rudimental magnification equipment. The first useable microscopes only 
had the capacity for between 6x - 10x magnification after all, and images were not nearly as clear 
as what is available to view today (Bellis, Mary). The invention of the first microscope to harness 
light came about in 1590 by Zaccarias and Hans Janssen with Galileo to then pick up where the 
Dutch duo left off twenty years later (Bellis, Mary). 
!
Developments in viewing the incredibly small came in thick and fast, opening a huge number of 
doors for illustrators. The illustrations from the aforementioned Hooke (see fig. 11) would not have 
been possible were it not for the technological developments of microscopes and magnifying 
glasses. Many modern day illustrators benefit hugely from this technology as well, and because of 
this, scientific illustration has reached an incredibly high benchmark. Now, the bare minimum level 
of accuracy that is expected of scientific illustrators is much higher than in previous centuries. The 
illustrations are more credible when produced by established illustrators because of the technology 
they have used to generate reference for the images. The illustrators themselves are also under new 
pressure to produce more and more accurate images as the modern viewer can so easily cross-
reference what the illustrators produce. The internet, greater access to more books and libraries 
and general public knowledge have created more a more scrutinising audience for scientific 
illustrators around the world which has boosted the reliability of the illustrations produced.  
!
Despite all of this, however, photography still maintains the monopoly of the most reliable and true 
to life format of image-capture available. It of course has its downfalls, especially now with the 
complications of what can be done digitally (Photoshop etc.). The composition of the photograph   
can be altered and cropped down to the photographers discretion. Certain elements can be left out 
which change the context of an image entirely. However when harnessed for scientific purposes, 
photography is an indispensable format for capturing, preserving and communicating the sciences 
to a huge range of audiences. 
!
!
!
!
!
!
!
!
!
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| Conclusion 
!

!
“As art reflects culture, scientific illustration reflects the findings of science and technology.  Scientific 

illustration takes the viewer to the often unobservable — from molecules and viruses to the universe, 

from depiction of the internal anatomy of arthropods and plants to geologic cross sections and 

reconstruction of extinct life forms, ranging from realistic to abstract portrayal. Shapes, anatomy, 

details, and concepts that cannot be conveyed with words form the essence of this art.”  

- The Guild Handbook of Scientific Illustration (2003) 

!
It is clear that both scientific illustration and technology have taken on board huge advancements 
and developments in the last few centuries and this has had a dramatic impact on the way the 
world, and professionals view the sciences. A much wider range of audiences can now experience 
elements of nature and technology otherwise invisible or unobtainable to them through the 
combined forces of both illustration and photography.  

!
The future of scientific illustration as a practice 
seems to be ba t t l i ng d raw backs and 
advancements from both sides. On the one hand, 
photography maintains a far higher level of 
accuracy and credibility amongst audiences in 
terms of the communication of raw facts. It can 
capture detail at the smallest of scales and pull 
data from the vast events and subjects outside 
our atmosphere. But on the other hand, 
technology is pushing the boundaries of what is 
photography and what is illustration. Practitioners 
are harnessing new technologies such as 3D 
rendering software and photo manipulations to 
both aid and create their work, merging the 
accuracy of photographic capture, and the artistic 
interpretation and the visual appeal of illustration. 
!

Fig 13. Prehistoric Fish 3D Render - Weidnenfeld & 
Nicolson
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With these technological advancements in mind, the lines between what is a photograph and what 
is illustration are being continually blurred. Photographs are edited, cropped and sometimes 
transferred into 3D images themselves, creating what could be argued as illustration when 
considering the amount of artistic intervention involved in creating the final images. Yet even the 
most traditional of scientific illustration - those practitioners still swearing by pencil and paper - will 
make use of the technologies, even if its just to compile reference images. High resolution cameras 
and microscopic images will give the artist new perspectives on the subject they are illustrating, 
allowing them to fully understand and visualise every element of the subject. Knowing what exactly 
is inside a bone may well affect the way an illustrator illustrates the outside of a bone, for example. 
!
It is this artistic influence and interpretation which will maintain scientific illustration in the future. 
What illustrators and creative practitioners can bring to what would otherwise be one dimensional 
raw data/photographs, transforms the information being communicated into something of pleasure 
to view as well as something informative. 
This therefore widens the audience for the sciences and harnesses the inspiration and intrigue in 
scientific practitioners, boosting their work and interest. Photography, microtechnology and 
illustration may continue to bounce off of one another, creating work with more depth, accuracy and 
value to the scientific community and society as a whole. Technology will continue to advance in 
order to find our more about the universe we live in and how we can understand and harness it,. 
Human beings will continue to be interested and dedicated to the sciences because of this. The 
audience will always be there, the inspiration and subject matters will continue to renew and change 
themselves as more is uncovered about the world, therefore scientific illustration still has a long life 
ahead of it, evolving and adapting as it goes. 

  
!
!
!
!
!
!
!
!
!
!
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Illustrating Existence: Scientific Illustration and its Significance in a World of 

Photography 
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