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“Science = art. 
They are the same thing. 

Both science and art are human attempts to understand and 
describe the world around us. The subjects and methods 
have different traditions, and the intended audiences are 

different, but I think the motivations and goals are 
fundamentally the same. 

I think one of the most primitive innate needs of humans is 
to understand the world around us, and then to share that 

understanding” 

Dave Featherstone 
Professor of Biology and Neuroscience 

in response to the Quora question: 
“Has an art ever become a science?” 



art and science converge as you go back in time:

Yellow ochre was an 
earth (mineral) 
pigment used in 
some of the first 

known art by humans 
in ancient caves

Egyptian Blue was a 
synthetic pigment 
created 5000 years 

ago by mixing copper 
with a calcium, silica 
sand and potash (a 

strong base)

Crimson Lake was 
an organic 

pigment collected 
from kermes insects; 

Madder Lake was 
from roots of the 

madder plant.

artists had to be scientists



indigo from 
Costa Rica

ochres from 
California



Alfred Russel Wallace

Leonardo DiVinci

art and science converge as you go back in time:
scientists had to be artists



astronomy
before telescopy

“The Moon” 
William Gilbert early 1600s

“Phases of the Moon” 
Galeleo late 1600s

after telescopy



epidemiology
before microscopy

“The Last Judgement” 
(The Black Plague) 

Taddeo di Bartolo 1400s

“Monster soup commonly called Thames 
water, being a correct representation of the 

stuff doled out to us”  
William Heath 1828

after microscopy



John Lewin 1808

natural history
before photography



people relied on 
others - explorers, 
scientists, natural 

historians, artists - to 
observe, perceive, & 

communicate the 
natural world

“Silkworm Life Cycle” 
Maria Sibylla Merian 1600s



“Surinam Caiman” 
Maria Sibylla Merian 1600s



technology has allowed us to “see” and 
therefore understand what was 

previously…

too remotetoo small too far



satellite photo 
composite of 1000s of 
photos of the moon 
Andrew McCarthy 
2020

how has technology changed the role of art in science 
communication?



colored Transmission Electron  
Microscope image of SARS-

CoV-2 NIAID-RLM 2020

how has technology changed the role of art in science 
communication?



platypus photo under 
visible and filtered and 

unfiltered UV light 
Spaeth Anich et al. 2021

how has technology changed the role of art in science 
communication?



our awareness, comprehension, appreciation, of nature 
still relies on illustrations and visualizations

illustration of dodo 
pre-extinction 

1670s

taxidermy composite 
reconstruction of dodo 
Rowland Ware 1890s

modern reconstruction 
of dodo 

Hildegard Enting 
2019

https://www.vice.com/en/article/vvbqq9/the-dodo-didnt-look-like-you-think-it-does



“{Data} visualization is a mix of science and art.

Sometimes we want to be closer 
to the science side of the 

spectrum = in other words, use 
visualizations that allow readers 
to more accurately perceive the 

absolute values of data and 
make comparisons. 

Other times we may want to be 
closer to the art side of the 

spectrum and create visuals that 
engage and excite the reader, 
even if they do not permit the 
most accurate comparisons.”

Jonathan Schwabisch, “Better Data Visualizations”
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communication

audience
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interpretation



Science REACHES the audience through illustration & visualization 

1. Representative: does the image represent something in nature? a concept? data?  

2. Easy: does the layout of the image make it as easy as possible to understand? 

3. Accessible: is the image accessible to all (or target) audience (e.g., colour-blind friendly)? 

4. Consistent: are colours/shapes consistent & intuitive (i.e. is the style coherent?) 

5. Honest: are any data displayed honestly? 

6. Enhancing: does art/visualization enhance (rather than distract from) the message? 

7. Sensitive: is imagery sensitive to audience’s experiences and identities? 



1. Representative: does the image represent something in nature? a concept? data? 
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Leigh et al. 2019. Evolutionary Applications Des Roches et al. 2021. Nature Ecology & Evolution

Experiment with different ways of representing the same concepts, patterns, 
& data - can you add information without complicating the message? 

e.g., both figures show species declines in heterozygosity over the last 200 years - changing the 
colour and size of points communicates additional information: i.e., IUCN status



2. Easy: does the layout of the image make it as easy as possible to understand?
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Lambert et al. 2021. Trends in Ecology & Evolution

Simplify to the most 
essential elements using 

repetitive imagery 

e.g., repeated lizards & natural-
urban background show how similar 
patterns of urban evolution can arise 

through different processes 



2. Easy: does the layout of the image make it as easy as possible to understand?

Simplify to the most 
essential elements using 

repetitive imagery 

e.g., use faceting to highlight 
different parts of the same data or 

plot different data on the same axes



3. Accessible*: is the image accessible (e.g., colour-blind friendly)?

https://www.color-blindness.com/coblis-color-blindness-simulator/
https://www.colororacle.org/

Des Roches et al. 2020. Evolutionary Applications

Identify target audience, perceive the 
imagery as they would. Can you modify 

your figure so it is more inclusive?    

e.g., ensure colours are colourblind-friendly & try not to 
refer to colours by name - instead, use a legend, or 

incorporate the “key” into the figure itself 
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*Alternatively, “Audience”: are you communicating appropriately for your audience?



3. Accessible: is the image accessible (e.g., colour-blind friendly)?

Is your audience reading a paper or listening to a presentation? 
Is the presentation over Zoom or is it in person?



3. Accessible: is the image accessible (e.g., colour-blind friendly)?

Remember visualization is not just about “sight”

Laurentino et al. 2021. Evolution Education Outreach 



4. Consistent: are colours/shapes consistent & intuitive (i.e. is the style coherent?)
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Use the same colours and shapes across 
different figures and use a consistent order 

in figures and text  

e.g., shapes represent different species while red, 
yellow, blue colour show intraspecific variants 

Des Roches et al. 2021. Nature Ecology & Evolution



5. Honest: are any data displayed honestly?

If all models are wrong, but some are useful… 
then all figures are lying, but some are honest



5. Honest: are any data displayed honestly?
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To get the full message across, showcase the same data in different graphs 
e.g., all response variables in meta-analysis (left), and summarized by study (right)

Des Roches et al. 2021. Nature Ecology & Evolution



6. Enhancing: does art/visualization enhance (rather than distract from) the message?
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Des Roches et al. 2020. Global Change Biology

Illustrations like can 
display your intimate 
knowledge of a species. 
Not an artist yourself?
Collaborate with a student 
or friend! 

e.g., overlaying the illustration 
with a simpler image of the 
important feature (number of 
plates) can highlight the pattern 



6. Enhancing: does art/visualization enhance (rather than distract from) the message?

Des Roches et al. in prep.

Create aesthetically appealing images!  
e.g.,  
a) Match colours between illustrations & plots 
b) Convert images to vectors (in Adobe 

Illustrator) to make them easier to work with

Dorsal Lightness (L) Dorsal Green -> Red (a) Dorsal Blue -> Yellow (b)
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the eyedropper tool  
is your friend!

a) Match colours between illustrations & plots 

6. Enhancing: does art/visualization enhance (rather than distract from) the message?



6. Enhancing: does art/visualization enhance (rather than distract from) the message?

b) Convert images to vectors (in Adobe Illustrator) to make them easier to work with

Raster = dot matrix, i.e., as scanned (e.g., jpeg, tiff, psd)

Vector = polygons, i.e., “image traced” in Illustrator (e.g., svg, pdf, ai)



7. Sensitive: is imagery sensitive to audience’s experiences and identities?

female 

male

It may be tempting & even intuitive to 
use socially & culturally-relevant 
symbols 

but we can do better! 

e.g., there is NOTHING inherently PINK or 
BLUE about males & females! Switch it up! 

beware gendered ggplot defaults!



7. Sensitive: is imagery sensitive to audience’s experiences and identities?

Inequality: Unequal distribution of wealth and resources across social groups.

Inequity: Unjust allocation of resources driven by power dynamics discrimination, stereotypes, and systemic biases.

Racism: Stereotypical norms that disadvantage communities of color (typically Black, Asian, Latinx, and Indigenous 
groups) including the interdependent forces of “predjudice plus power,” that dictate how racial inequalities persist 
even after elimination of racist actors or policies. 

Classism: Discriminatory actions based on wealth, income, or social class, usually directed at barring people from 
working class backgrounds from accessing benefits and social spaces dominated by middle or upper classes.

Intersectionality: The intersection, interaction, and compounding of marginalized identities, causing individuals and 
communities at such intersections to experience greater social inequities

c) Definitions

Structural Racism
& Classism

Impervious surface cover

Environmental pollutants

Green space & tree cover

Urban heat islands

Resource distribution

Landscape heterogeneity

Ecological & evolutionary
patterns & processes
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Residental
segregation Resource

allocation Political
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Gentrification

Systemic biases

Urban
conservation

Equal access to environmental 
services and protection from 
disservices in all places where 

people live, work, learn, and play.

Environmental Justice

Fair and equitable (re)distribution
of power, opportunities, 

resources, and wealth

b)

Social Justice

Civil
rights

Disease dynamics

Schell et al. 2020. Science

It may be tempting & even intuitive to 
use socially & culturally-relevant 
symbols 

but we can do better! 

e.g., use TEXT instead if you are concerned 
about how to depict a sensitive or loaded topic 



Just like you would revise a manuscript, revise your figures!
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Going a step further with community (citizen) science

Participatory science? 
Participatory sci-art! 



Going a step further with community (citizen) science
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Variation in Shore Crabs
Purple Shore Crab

Hemigrapsus nudus “HENU” 
Hairy Shore Crab

Hemigrapsus oregonensis “HEOR” 
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Variation ACROSS different species is called INTERspecific variation

by ________________ with help from: Simone
Des Roches
www.simonedr.com

volunteer artwork!



Thank You!Further Reading:

simple guide on decluttering 
plots in ggplot and base R 

on my website 
www.simonedr.com/lectures

http://www.simonedr.com/lectures

