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G e n e r a l  a r t i c l e

Endangered: A Study of  
Morphological Drawing in  
Zoological Taxonomy

Gemma	Anderson

Morphological drawing has long been the 
backbone of biological taxonomy. Recently, however, this 
drawing practice has fallen, almost undetected, into critical 
decline. At the Natural History Museum (NHM) in London, 
a small group of zoologists practice morphological drawing 
with the aid of camera lucida devices. This article evolved out 
of a series of conversations and interviews with four of these 
zoologists and seeks to illuminate and illustrate the idiosyn-
cratic and artful drawing processes of each, emphasizing the 
value they attach to morphological drawing. To gain deeper 
insight into the scientists’ work, I also consider my experience 
of drawing with a camera lucida device. Reflection on this ex-
perience reveals the epistemological value of each individual’s 
morphological drawing and forms an argument for the rec-
ognition of morphological drawing as an invaluable scientific 
and artistic practice.

Taxonomy is a science that identifies, describes, classifies 
and names living and extinct species; morphology is the study 
of the form and structure of organisms—both their external 
appearance and the internal parts such as bones, organs and 
musculature. This article focuses on morphological drawing 
utilizing the camera lucida, a microscope-mounted device 
that performs an optical superimposition of the object being 
viewed onto the drawing surface. Both object and drawing sur-
face can be viewed simultaneously, as in a photographic double 
exposure, enabling the draftsman to trace the outlines of the 
microscopic object (Fig. 1). Drawing with the aid of a camera 
lucida microscope is a taxonomist’s art. As a taxonomic institu-
tion, the NHM probably has more camera lucida devices than 

any other organization. However, as 
fewer taxonomists are drawing, mi-
croscope companies are no longer 
producing camera lucida devices 
and, due to lack of funding, univer-
sities are no longer producing pure 
taxonomists. Indeed, taxonomists 
have been identified as an endan-
gered profession [1]. Over the last 
20 years, morphological analysis as 
a taxonomic tool has been eclipsed 
by DNA and genomic analysis. As 
a consequence, the practice of ob-
servational drawing of specimens 
has declined. Davis L. Pearson makes clear the argument for 
maintaining morphological taxonomy, but nowhere is there 
an argument for maintaining the specific practice of drawing 
within taxonomy.

The scientists presented here all have photographic tech-
niques, scanning electron microscopes (SEMs) and DNA se-
quencing laboratories at their disposal. Although they often 
combine results obtained from these technologies, they consis-
tently choose drawing to describe and represent new species.

Two key figures who have informed my understanding of the 
lineage of the current practice of morphological drawing are 
Linnaeus (1707–1778) and Goethe (1749–1832). Linnaeus de-
veloped the revolutionary system of scientific naming, binomi-
nal nomenclature, which persists to this day and is the system 
used by each of the scientists featured in this paper. The term 
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article Frontispiece. Gemma anderson, 
 Kanparka leki (leg) (species named by 
 Waldock & edgecombe, 2012), copper 
etching, Japanese inks, drawn in Greg edge-
combe’s laboratory, Palaeontology Depart-
ment, natural History Museum, 2012.  
(© Gemma anderson)

Fig. 1 (right). Gemma anderson, camera 
lucida view of microscopic nematode speci-
men, photographed in tim Ferrero’s labora-
tory, Darwin centre, nHM, 2012.  
(© Gemma anderson)
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morphology was coined by Goethe, one of 
the great Enlightenment polymaths. The 
term developed out of his intensive study 
of botanical forms—as in his Metamorpho-
sis	of	Plants [2]—which is also evidence of 
his capacity to combine scientific and ar-
tistic observation. Goethe may have used 
a camera lucida device for drawing, as it 
came into use in about 1807. Linnaeus, 
working earlier, may have used a grid 
system to ensure accuracy. While draw-
ings made before the use of the camera 
lucida device can be appreciated for their 
aesthetic qualities, those made with aid 
of the device are valued particularly for 
their accuracy and repeatability.

Why Draw?
The four zoologists I spoke with—Rony 
Huys, Greg Edgecombe, Natalie Barnes 
and Tim Ferrero—each describe diag-
nostic features and name species based 
on the morphology of specimens. All are 
studying previously unexplored habitats 
and seeking new and unobserved species.

Rony Huys studies copepods, micro-
scopic crustaceans found in most oceanic 
habitats. Copepods are so abundant that 

there could be as many copepods in the 
oceans as there are stars in the universe. 
Huys has discovered a plethora of species 
with features and characters that no one 
else has described. He began to group his 
species into taxa, which led to delinea-
tion and diagnosis of new families. Huys 
examines whole-body copepods with 
a magnification of 100x. His work has 
been noted by the international scientific 
community, and colleagues send him 
copepods from unusual habitats such as 
subterranean caves and hydrothermal 
vents for analysis. Huys recalls the excite-
ment of discovering a particular species 
collected from an anchialine cave—an 
unusual habitat with a subterranean 
connection to the sea and brackish wa-
ter near the surface. Such habitats have 
extraordinary faunas, some of which are 
refuge species from the ice age.

Huys’s first drawings of the specimens 
were detailed, but because he used only 
one pen size he found that they did not 
reflect the functional morphology of the 
specimen:

There is actually a structural hierarchy 
in the morphology of copepods, espe-
cially when you look at the body and the 

appendages that are articulated or seg-
mented. These can be armed with setae 
and or spines, which are often ornate. So 
the different levels of organization can 
be enhanced and emphasized by using 
different thickness of Rotring pen nibs to 
produce the lines. [N.B. All quotations of 
Huys, Edgecombe, Ferrero and Barnes 
are derived from interviews and conver-
sations with these scientists at the Natural 
History Museum, London, 2012.]

Incidentally, Huys’s favorite pen nib 
size is 0.18 mm, because he can control 
the nib to produce lines of different 
thickness (Fig. 2).

Huys’s drawing practice not only re-
flects this structural hierarchy, it also 
highlights functional morphology such 
as body segments, which can telescope, 
and spines, which function as sensory 
organs to allow organisms to move. Most 
copepodologists do not draw the articu-
lating membranes between appendage 
segments; this was a feature that Huys 
introduced in his unique approach to 
drawing. When I asked him, “Why draw 
the specimen? Why not just take a photo 
down the microscope?” Huys replied, 
“Well, copepods are very three-dimen-
sional, and it’s impossible to condense all 

Fig. 2. rony Huys, drawing of Andromastax muricatus, 
rotring pen on paper, 1999 [13]. (a) rostra 1 area, dorsal.  
(b) prosome, dorsal, showing detailed surface reticulation. 
(c) urosome, dorsal. (d) anal somite and proximal part of 
caudal rami, dorsal. (© rony Huys)

Fig. 3. rony Huys, new genus of aegisthidae (copepoda: 
Harpacticoida) from hydro-thermal vents on the Galapagos 
rift, rotring pen on paper, 1999 [14]. (© rony Huys)
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the information in a single photo, even 
with confocal microscopy” [3]. In trans-
forming a three-dimensional object into 
a two-dimensional drawing, Huys uses all 
sorts of tricks, such as a dotted line to 
indicate that a margin is behind a fea-
ture or introducing gaps between cross-
ing lines in order to make the drawing 
stand out and create the illusion of three 
dimensions. Huys observes the animal in 
dorsal aspect and then turns it around 
to examine the lateral aspect (Fig. 3). 
In doing so, Huys says, he fails to fully 
represent the three-dimensionality of the 
specimens, but his solution is to make a 
number of drawings from different an-
gles. The result is drawings that contain 
so much understanding and information 
that it is impossible to imagine how many 
pages of text it would take to convey the 
same content.

The Unapologetically 
Subjective Greg 
Edgecombe
When I asked him whether he felt the 
drawing process was subjective, Greg 
Edgecombe replied, “Yes, it is unapolo-
getically subjective, you are steering the 
reader towards features considered im-
portant.”

Greg Edgecombe is a systematist 
who investigates the evolutionary re-
lationships between the major groups 
of arthropods. His approach involves a 
combination of morphological and mo-
lecular data and integrates fossils with 
evidence from living organisms. His 
taxonomic work is on centipedes. Edge-
combe often reorients the antennae of 
his centipedes so that they fit within the 
space of the page. When drawing fossils 
that were originally soft-bodied organ-
isms, meaning that the original anatomy 
cannot be clearly discerned, Edgecombe 
endeavors to steer the viewer toward see-
ing biological structures and not the 
geological artifact. He employs a selec-
tive process that determines how we “see” 
the object and claims that this process 
can be repeated. Edgecombe’s practice 
is evidence that scientific objectivity can 
work in tandem with artistic subjectiv-
ity. His subjective decisions do not make 
the work “unscientific;” they actually 
enhance the utility and epistemological 
value of the work (Fig. 4).

One of Edgecombe’s favorite things 
about drawing is that “it looks beauti-
ful.” This is because he feels drawings 
are “true” to his subject. The majority 
of specimens that Edgecombe draws are 
“type” (or name-bearing) specimens,  

and he needs to look closely. Drawing, 
Edgecombe says,

does force you to look at all the taxo-
nomically important details and make 
decisions about exactly what is going on. 
We draw because the diagnosis includes 
characters and we really want to under-
stand them. Drawing, more than pho-
tography, forces you to confront what is 
going on, every time.

In contrast to the drawing culture of 
fine art, taxonomists consider continuity 
between drawing styles a good thing and 
encourage copying one another’s draw-
ing styles. As Lorraine Daston and Peter 
Galison write: “Epistemic virtues in sci-
ence are preached and practiced in or-
der to know the world, not the self” [4]. 
Consistency in the stylistic language of 
drawing allows for a direct comparison 
between studies without having to reex-
amine specimens. One of the drawing 
techniques that Edgecombe has devel-
oped is stippling, which he uses to in-
dicate membranous parts to distinguish 
them from the harder, more pigmented 
parts. Approaches to stippling are indi-
vidual, but Edgecombe’s style has been 
influenced by two morphologists in par-
ticular: Eason [5], who also worked with 
centipedes, and Edgecombe’s “drawing 
hero” Luis Pereira [6] (Fig. 5).

Fig. 4. Greg edgecombe, Dichelobius etnaensis, rotring pen on 
paper, 2004 [15]. specimen from Mt. etna caves national Park, 
Queensland, australia. (a) Holotype anic-03-49, female.  
(b–d) aM Ks 86041, male, legs 12–14. (e) anic-03-50, leg 15.  
(f) anic-03-51, male, terminal segments and gonopods. (g) anic-
03-52, female, terminal segments and gonopods. scale bars: 100 
μm (except [a]: 500 μm). (© Gregory edgecombe)

Fig. 5. luis Pereira, Plateurytion heurtaultae, rotring pen on paper, 
2006. QM s39911, terminal segments and gonopods, Mossman bluff 
camp, W Mossman, QlD. seM; (above) ventral view of sternite of 
first genital segment and gonopods, scale 300 μm. (below) ventral and 
ventrolateral views of sternite of first genital segment and gonopods, 
scales 300 μm [16]. (© luis Pereira)
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Drawing Is Not 
Timetable-able
Observational drawing using a camera lu-
cida involves intense concentration in a 
meditative space, without interruption. It 
also demands practiced hand-eye coordi-
nation, analysis, delineation, abstraction 
and improvisation. One of the merits of 
drawing over photographic or molecular 
technologies is that the time spent ob-
serving the specimen evidences the per-
ceptual learning process. As the object is 
delineated, it becomes comparable and 
consistent with the history of the visual-
ization of the scientific object through 
drawing. The observer’s perception of 
the object itself is a process of thinking 
as a transition from experience to judg-
ment, from insight to application. The 
kind of meditative space needed is in-
creasingly constrained as scientists strive 
to meet deadlines for publications and 
write research applications for funding. 
As Edgecombe’s career has successfully 
progressed, he describes his working life 
as having become “far more distracted—
when I think back to the times when I 
produced many drawings, I would have 
whole days where no one disturbed me, 
whereas now it is hard to find a free hour; 
quality time for drawing is getting ever 
shorter.” Ironically, despite its status as a 
taxonomical institution, the NHM does 
not fund pure taxonomy and considers 
drawing an expensive method.

Natalie Barnes,  
Tim Ferrero and the 
Nematodes
Natalie Barnes and Tim Ferrero study 
new species of nematodes. Four out of 
five living organisms are nematodes, 
and they inhabit a significant part of 
the Meio fauna (a group of organisms 
larger than microfauna but smaller than 
macrofauna). Scientists have studied 
and drawn nematodes since 1880—a 
history that allows morphological char-
acters in contemporary morphological 
drawings to be compared with historical 
drawings in order to verify the diagnosis 
of the organism in question. As scientific 
knowledge accumulates, the function of 
drawing increases; as the scope for com-
parison increases, new drawings breathe 
life into old ones.

It takes about 10 years of developing 
observation and microscopy techniques 
to know which characters are important 
and to become an expert capable of de-
fining a species. Ferrero describes this 
process as “a dynamic balance between 
similarity and dissimilarity.” He discussed 
the case of the species Cheironchus (Fig. 
6), which has

two enormous mandibles shaped like 
something between a grappling hook 
and a knight’s mace (N.B. the colors 
differentiate characters in different fo-
cal planes). This is a predatory animal 
and DNA analysis would put it in the cor-

rect family/genus of predatory animals, 
but the morphology of those mandibles 
really gives an insight into the hunting 
behaviour of the animal—basically it is 
an ambush predator that uses its large 
mandibles to grab on to prey and hold 
on tight. Similarly, it’s only when you see 
the shape of the epsilonematidae nema-
tode that the true nature of its inchworm 
ambulatory behaviour can be clearly un-
derstood [email exchange, 2012].

This is evidence of the epistemological 
value of Ferrero’s morphological obser-
vations.

The Artist and 
the Camera Lucida 
Microscope
Aside from its scientific value, morpho-
logical drawing is also of great interest 
to artists. Goethe’s Metamorphosis	of	Plants 
[7] and Haeckel’s Radiolarian	Atlas [8] 
both offer studies of comparative mor-
phology, and their work continues to 
influence artists today. Morphological 
drawing compiles a visual encyclopedia 
of the forms of life. To discover a new 
species is to discover new anatomical 
features; the latter adds to the zoological 
vocabulary of form, which the artist, in 
turn, can articulate through line. Unfor-
tunately the drawings of morphologists 
are kept in museums, laboratories and 
libraries and can be difficult to access.

Artistic experience and interpretation 
of these morphologists’ drawing process 
is an important aspect of this study. The 
following is an account of my experience 
of drawing at the NHM:

On	9	December,	Greg	set	me	up	at	his	cam-
era	lucida	microscope	at	the	NHM.	A	new	ge-
nus	and	species	of	scolopendrid	centipede	from	
the	Australian	desert	was	the	specimen	offered	
for	observation.	At	first,	my	ocular	gaze	could	
not	“find”	the	camera	lucida;	it	took	a	couple	
of	minutes	to	locate	the	correct	portal	through	
which	to	view.

I	was	reminded	of	Hackings	musing:	“We	
do	not	see	through	a	microscope,	we	see	with	
one.	But	what	do	we	see?”	[9].	Once	found,	
the	specimen,	the	hand	and	the	drawing	tool	
are	visible—it	is	quite	magical.	I	had	to	resist	
my	instinct	to	draw	as	I	normally	would,	re-
lying	on	my	own	estimations	and	decisions;	
rather,	I	found	myself	tracing	the	shadow	of	the	
ghost-like	specimen,	which	the	superimposed	
view	of	my	own	hand	could	pass	through.

I	chose	to	draw	straight	onto	copper	(see	Ar-
ticle	Frontispiece);	I	prefer	the	quality	of	line	
that	can	be	achieved	with	copper	etching	and	
I	wanted	to	reposition	the	subject	within	the	
significant	history	of	etching	and	engraving	
in	the	natural	sciences.

In	the	next	experiment,	switching	the	cam-
era	 lucida	off,	 I	drew,	unaided,	activating	
the	natural	rhythm	of	my	line.	Interestingly	

Fig. 6. tim Ferrero 
and natalie barnes, 
unpublished fig-
ures of marine 
nematodes, natural 
History Museum, 
london, U.K., 
2011. (© natural 
History Museum/
Drawn by t.J. Fer-
rero and n. barnes)



Anderson, Morphological Drawing in Zoological Taxonomy     237

I	started	drawing	pores,	which	Greg	said	he	
would	not	draw,	as	 they	are	not	 taxonomi-
cally	important,	but	Rony	would	draw,	as	he	
considers	every	feature	of	taxonomical	impor-
tance.	Like	Rony,	I	was	interested	in	drawing	
all	observable	morphologies.	I	began	to	perceive	
morphologies	that	would	not	emerge	in	a	pho-
tograph.	 I	 share	Barbara	Wittmann’s	belief	
that	“drawing	makes	something	visible	that	
no	other	technology	can	make	visible”	[10].	
I	 found	 myself	 perceiving	 and	 visualizing	
new	ways	to	compare	forms,	each	observation	
opening	a	possible	new	route	of	comparison.	
Although	my	unaided	drawing	is	not	100%	
morphologically	correct,	it	conveys	my	percep-
tion	and	understanding	more	than	the	camera	
lucida	drawing.

I	 returned	 to	 the	 NHM	 on	 26	 January,	
with	an	appointment	to	draw	nematodes	with	
Natalie	Barnes	and	Tim	Ferrero.	Nematodes	
are	 very	 three-dimensional.	 When	 drawing	
through	the	lens	of	the	microscope,	I	constantly	
focused	in	and	out	as	features	exist	at	different	
ranges	of	vision.	I	quickly	adopted	the	follow-
ing	method:	focusing	on	one	range	and	draw-
ing	features	 that	appeared	significant,	 then	
focusing	on	next	layer,	drawing,	and	so	on.	It	
became	clear	that	there	are	so	many	structures	
on	so	many	layers	that	it	would	be	impossible	to	
show	an	organism’s	entire	morphology	with	a	
photograph.	(Also,	being	preserved	in	alcohol,	
the	specimen	loses	its	color.)	Nematodes	have	
radial,	bilateral	and	tri-radial	symmetry,	with	
pocket-like	structures	and	much	triangular	bi-
ology.	Drawing	a	nematode	felt	comparable	to	
attempting	to	observe	a	mountain	range	from	

above,	drawing	each	level	of	altitude,	its	geo-
logical	 features	and	the	whole	mountain	in	
focus.

It	is	essential	to	my	own	process	of	draw-
ing	to	focus	on	the	morphology	of	each	part	of	
the	specimen	and	to	abstract	this	into	a	linear	
shape.	Play	and	a	process	of	free	association	
must	 enter	 the	work.	While	drawing	I	 com-
pared	the	main	body	of	one	of	the	nematodes	
to	an	accordion	tube,	as	it	was	concertina-like;	
the	theatrical	snake-like	headdresses,	insect-like	
ornamental	setae	and	the	curling	of	the	nema-
tode	bodies	in	knots	reminded	me	of	SEM	im-
ages	of	the	topology	of	DNA	(Fig.	7	and	Color	
Plate	A).	In	 the	act	of	observation,	I	devel-
oped	new	comparisons	between	the	specimens’	
forms.	Through	drawing	I	could	also	compare	
nematodes	to	Japanese	knotweed	and	placental	
growth.	I	test	these	by	interchanging	morpholo-
gies	(i.e.	by	drawing	the	nematode	in	the	form	
of	a	DNA	knot).	In	this	drawing	process,	I	am	
operating	with	my	imagination,	both	telling	
the	truth	and	lying	at	the	same	time.	The	value	
of	direct	observation	for	my	own	work	as	an	
artist	lies	in	formal	discoveries	that	create	new	
groups	of	imaginative	associations	that	can	be	
further	developed	through	drawing.

DNA Encroaches:  
The New Dawn of 
Taxonomy
As new modes of “knowing” encroach 
upon the field of taxonomy, we are wit-
nessing a significant shift away from vi-
sual observation. With the explosion of 

digital photography in the last decade 
and digital manipulation of images via 
software such as Photoshop, many sci-
entists who used to draw now use these 
time-saving technologies alongside or 
instead of drawings. The introduction of 
scanning electron microscopy and DNA 
analysis means that, in some cases, a bar 
code identifies a new species and the 
morphology of the specimen remains un-
observed. Eventually, this process could 
result in species being identified with 
a molecular formula or a number and 
without a binominal name.

DNA analysis was initially called “DNA 
fingerprinting,” implying that each ani-
mal has its own distinct signature. How-
ever, DNA sequencing is only a part of an 
organism’s fingerprint, and only part of 
its individuality and “uniqueness.” Never-
theless, it is not uncommon for molecular 
biologists to consider only the molecular 
data without any other knowledge of the 
species. Quentin D. Wheeler identifies 
this disconnection as a problem: “Much 
data may be collected but what is lost is 
the greater understanding of what those 
data mean or don’t mean” [11]. One 
limitation of a solely molecular delinea-
tion of a species is that fewer investigators 
are likely to test it with their own observa-
tions on the putative diagnostic charac-
ters. Barnes recounts examples of papers 
wherein molecular details define species, 
but where the author cannot define or 
describe the morphology. She believes 
that if more observation and morpho-
logical work took place, there might not 
be the need for such extensive molecular 
work.

Today, almost any laboratory can do 
DNA analysis, as it is becoming easier 
and cheaper to generate sequences. It is 
also common for scientists who work with 
DNA and molecularly defined species to 
think it is unnecessary to draw anything. 
In the last 10 years, Huys has started to 
combine morphological and molecular 
research. Interestingly, he points out 
that the results of a molecular analysis 
can challenge his ideas based on mor-
phology alone. In such cases he has to 
return to the specimen and reexamine 
its characteristics. He now believes that 
DNA analysis and morphological analysis 
can illuminate each other.

Here DNA sequencing becomes a 
very useful tool, but, being molecular, 
it also has its limitations. The computer 
program does not always read correctly, 
which allows room for error. Barnes ob-
serves, “DNA analysis is subjective and 
can be less reliable than a drawing.” Mo-
lecular biologists are realizing that they 
need morphology, because if there is a 

Fig. 7. Gemma anderson, Dna knot topology, copper etching, Japanese inks, 2012.  
(© Gemma anderson)
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mistake with the DNA data, only the ob-
servational knowledge of the morpholo-
gist can resolve the issue.

DNA analysis is also combined with 
scanning electron microscopy. While 
these technologies appear to be re-
moving the necessity for drawing, both 
Edgecombe and Huys believe that the 
combination of the old technology of 
morphological drawing and the new 
technologies of DNA analysis and SEM 
provides a more complete understand-
ing of a species.

Edgecombe started to use SEM com-
bined with morphological drawing in di-
agnostic papers of type specimens about 
10 years ago, but he has never published 
a drawing of a specimen that he has also 
imaged in SEM. One reason is that Edge-
combe draws specimens wet (preserved 
in alcohol), to preserve internal anatomy 
and to ensure that future generations of 
investigators can check them as wet speci-
mens. Although it is possible to use SEM 
with uncoated specimens (the Natural 
History Museum has an environmental 
SEM), Edgecombe prefers the sharpness 
of images of specimens that have been 

coated. He has SEMed uncoated speci-
mens at the NHM and describes the re-
sults as “okay, just not as good, or sharp, 
or bold. . . . It is a perfectly fine option 
if you really don’t want to dry or coat a 
specimen (a historically important type 
specimen, for example) but to my eye 
the coated specimens look better on the 
SEM.” Conversely, when Edgecombe im-
ages a specimen through SEM technol-
ogy he dries it and prepares the specimen 
with a gold-/palladium-coat. Edgecombe 
will not draw coated specimens because 
they lose some of the information, most 
notably pigmentation.

I treat the specimens separately. I have 
the “same” information in drawings and 
SEMs all the time, often even in the same 
standard orientation, but the image is al-
ways created from different specimens. 
My intent is to double up the amount 
of information by showing two differ-
ent specimens in available page space 
instead of the more nearly redundant 
information that would apply were I to 
show the same specimen by two different 
illustration techniques.

This “doubling up” can be seen in Fig. 
8, a drawing of the female gonopod of 

the species Dichelobius	 etnaensis and an 
SEM image of another female gonopod 
of the same species. SEM brings further 
understanding to the analysis, but it 
does not replace drawing. Edgecombe 
compares the two images: “The draw-
ing depicts the overall morphology most 
clearly, but the SEMs bring extra detail, 
such as what the surfaces look like.” Pho-
tography has its advantages, but drawing 
remains the sole technology that can de-
tail and clearly show diagnostic features 
in focus simultaneously.

The current general consensus is that 
a species diagnosis that includes anatom-
ical information (as can be conveyed via 
drawing) is more useful than papers that 
only use photography or DNA analysis. 
However, for many in the latest genera-
tion of taxonomists, who have not devel-
oped a morphological drawing practice, 
diagnostic methods are restricted to 
SEM and DNA analysis. It is a great idea 
to combine DNA analysis and morpho-
logical drawing, but the question is: Will 
this younger generation know how to 
continue the practice of drawing in tax-
onomy?

Fig. 8. Greg edgecombe, aciculae and fringe of branching bristles on mandible of	Dichelobius etnaensis, rotring pen on paper and seM 
 imaging, 2004 [17]. specimen found in Mt. etna caves national Park, Queensland. (G, H) aciculae and fringe of branching bristles on 
 mandible, scale bars: 10 μm, 5 μm; e, i–K, anic-03-53, female. ( J) gonopods, scale bar: 50 μm. (K) gonopod spurs, scale bar: 10 μm.  
(© Gregory edgecombe)
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Conclusion: Morphology 
Plays Catch-Up
With the realization that a species cannot 
be fully defined without knowing what it 
looks like, some funding bodies are now 
more aware of the need to support mor-
phological taxonomy. Although some ed-
ucation programs (for instance the M.Sc. 
program in Systematics and Biodiversity 
at the NHM and Imperial College) rec-
ognize the importance of morphology, 
there remains a critical gap due to under-
funding over the last 30 years. Taxonomy 
has been viewed as an old-fashioned sci-
ence, lacking in innovation, but this is 
not true—the innovation and range of 
imaging technologies are evidenced in 
this paper. However, molecular biology 
is more attractive and has attracted better 
funding from the government because 
its goals are often linked to economic 
interests, immediately achievable and 
visible in the short term. Taxonomy is 
a fundamental science, and it is hard to 
see the long-term results quickly, but this 
does not mean that its significance can 
be overlooked.

Without the observations of morphol-
ogists, which allow us to visually distin-
guish between species, we could lose an 
appreciation of the meaning of flora and 
fauna. The meaning of life lies within 
the morphology. Edgecombe, Barnes, 
Ferrero and Huys have spent decades 
accumulating the perceptive language 
expressed in their idiosyncratic and 
uniquely subjective drawing practices; 
each mark they make is a code and a 
communicator, visually accessible to an 
international audience of scientists.

The practice of drawing shapes the 
mind, and it is often within the time and 
space of an observation of a specimen 
that a realization or even a revelation 
may occur. Drawing is an intimate, devo-
tional act of wonder at the many forms 
and puzzles that species present. To draw 
is to know a specimen in a unique way. To 
study a drawing by Edgecombe, Barnes, 
Ferrero or Huys is to understand each 
scientist’s view, priorities and work. In 
Ferrero’s words: “A drawing shows you 
what you have seen and understood, and 
it shows this perception and understand-
ing to the viewer.” The ideas conceived by 
the zoologists through the act of observ-
ing are expressed in their observations.

If the practice of drawing does not 
continue in taxonomy, we will lose the 
richness of these careful observations, 
and the richness of these minds who 
know, and have a deep connection to, 
the species they observe. Furthermore, 
to discontinue morphological draw-
ing is also to deprive artists of a formal 
language to be drawn upon. There is 
no compulsion for drawing to continue 
alongside DNA analysis, scanning elec-
tron microscopy and photography, but 
perhaps there should be. The debate 
now is about how best to combine dif-
ferent diagnostic techniques, whether 
via DNA sequences or via morphological 
study, the latter including drawing. Each 
has its own epistemic values and each is 
a model of taxonomic truth.

This is a time when science and art 
need each other for support. If the epis  - 
temological value of drawing can be 
recognized within a wider scientific and  
cultural context, and if we can, in the 
words of Max Brodel, “teach the scien-
tist more art and the artist more sci-
ence” [12], morphological drawing may  
survive.
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Glossary

holotype—the single specimen or illustration desig-
nated as the type for naming a species or subspecies 
or used as the basis for naming a species or subspe-
cies when no type has been selected. Also called type.

rotring pen—a technical drawing pen.

setae—a stiff hair, bristle or bristle-like process or 
part of an organism.
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Gemma Anderson, nematode, copper etching, Japanese inks, drawn in Tim Ferrero’s laboratory, Darwin Centre, Natural 
History Museum, 2012. (© Gemma Anderson)


