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Preface

This book is based on a doctoral thesis submitted to the University of Bern in
the summer of 2002. Research on the thesis was made possible through a grant
provided by the Swiss National Science Foundation (SNF) from 2000 to 2002
for a project on the history and epistemology of scientific illustrations (Project
No. 1152-059499). Gerd Grafhoff headed this programme at the University of
Bern and made my reworking of the thesis into a book in English possible.
He also provided the funding for the services of a professional copy editor
(Margareta Simons, Bern).

The findings presented in this book are closely related to the general results
of the SNF project, which are published elsewhere: the source material can be
consulted in an earlier monograph and in an electronic edition on the internet;'
the theoretical approach will be more thoroughly investigated in a textbook on
the analysis of scientific illustrations. In addition, this study has made use of
theoretical concepts developed by Gerd Grafshoff, which, in their latest form,
have yet to be published; these concern primarily the model concept discussed
in Chapter 3. The criteria put forward for optimizing scientific illustrations,
which are dealt with in Chapter 7, were also originally proposed by Gerd
Grafhoff; they were refined and elaborated in the SNF project. Some of the
material on the copying links presented in this book was first published in
an article in Studies in History and Philosophy of Science; Part C;? while
some of the material in Chapter 5 on the hand-colouring of illustration was
published prior to this book in the Annals of Science.?

I was able to access source material for this study from several archives and
institutions.* Most of the images that I examined originated from copies held
in the University Library Gottingen, while the remaining illustrations came

! See Nickelsen (2000), Nickelsen & GraRho (2001) and GraRho et al. (2001).

2 Nickelsen (2006a).

3 Nickelsen (2006b).

4 Bibliographic details for all the illustrations can be found in a table at the end of
this book (pp. 273 ).
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from the collections of the Wiesbaden Museum and the University Libraries of
Erlangen and Regensburg, whose archives I also used. In addition, I consulted
material held in the Archives of the Berlin-Brandenburg Academy of Sciences.
I am grateful for the kind support I received from the staff at these institutions
and for their permission to quote from the material and reproduce a selection
of the images in this book.

A considerable number of people gave practical support or helpful com-
ments on various aspects of my research; I hope I have given them due credit in
the appropriate footnotes. However, some contributions were more substantial.
First and foremost, I would like to thank Gerd Grafhoff for his personal and
scientific advice as well as his steadfast optimism. He devoted far more time to
discussing botanical illustrations than would normally be expected of a super-
visor and I am deeply indebted to him. Margareta Simons, mentioned above,
greatly improved the book through her careful editing; Robert Casties advised
me on computing problems; during moments of despair, Hans-Christoph Liess
always managed to cheer me up; Julia Meier and Djuke Nickelsen proof-read
earlier versions of the book; Katharina Nickelsen took care of my baby son
while I inserted the final corrections; and, last not least, greatest thanks of all
go to Johannes Sander.

Kdarin Nickelsen
Bern, January 2006
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Introduction

“A picture is misleading”,! Pliny the Elder warned the first-century readers

of his Natural History; and even 1,500 years later Hieronymus Braunschweig
advised the readers of his Book of Distyllacyon to pay more attention to the
text than to the illustrations, “for the figures are nothing more than a feast
for the eyes”.? However, by the end of the seventeenth century the attitude to-
wards scientific illustrations had substantially changed. Indeed, it had altered
so much that John Ray maintained that his contemporaries would consider
a botanical work without illustrations as ridiculous as a geographical work
without maps.? In the eighteenth century, even botanical illustrations with no
textual comment whatsoever were, on occasion, considered adequate for pub-
lication. The Delineation of Exotick Plants, published during the years 1796
to 1803 with drawings by Franz Bauer, consists solely of full-page illustrations
of the South African FErica species. In his preface to the book, Joseph Banks
wrote: “It would have been a useless task to have compiled, and superfluous
expense to have printed, any kind of explanation concerning [the plates]; each
figure is intended to answer itself every question a Botanist can wish to ask,
respecting the structure of the plant it represents.”® Thus, it seems to be
worthwhile to take a closer look on how these images were produced, what
they contain, how they were used and how people decided on the images’
particular design.

! The original Latin reads: “Pictura est fallax.” Plinius (1979), XXIV, 4, p. 141.

2 Braunschweig originally published his work in Latin in 1500. The cited translation
dates from 1527; see Braunschweig (1973). Cited Saunders (1995), p. 20.

3 See Saunders (1995), p. 7.

4 Cited Saunders (1995), p. 8.
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1.1 The Draughtsman, the Botanist and the Plants

1.1.1 The Lonely Genius in the Meadow

Imagine a draughtsman in a meadow — brush and easel under one arm,
strolling through the fields, looking here and there. Whenever a special-
looking plant catches his eye, he takes out his brush and paints and begins
to sketch a likeness of the plant into his sketchbook. Or perhaps a botanist
and draughtsman are strolling along together, when the botanist® seizes the
draughtsman by the shoulder and points to an inconspicuous but charming
flower by the wayside, whereupon the draughtsman immediately stops to cap-
ture its likeness. These are two images of the first stage in the creation of
a botanical plant drawing. The resulting picture would show the draughts-
man’s direct encounter with nature. It was perhaps the botanically trained
companion, whose interests did not necessarily coincide with those of the
draughtsman, who selected the plants to be sketched. However, the final il-
lustration itself would one assume to be based on the original sketch drawn
by the artist working from life. The draughtsman, the botanist and nature:
a trinity providing the framework within which botanical illustrations were
produced and in which their aesthetic and scientific effects were unfolded.

However, perhaps we were carried away a little imagining the artist walk-
ing through the fields and, without giving it much thought, transferred the
working process of a flower painter painting predominantly decorative images
to the techniques applied in the making of more scientific plant illustrations.
The latter type of picture possibly required some other procedure — for exam-
ple, something similar to the situation that Worthington G. Smith ascribed to
himself in a 1917 caricature (fig. 1.1, p. 3). Many European botanical draw-
ings of earlier periods dealt with plants that were not part of the indigenous
vegetation but had been carefully grown in greenhouses (at least, that is what
one would assume from looking at the choice of plates one generally finds
in modern-day coffee-table books or calendars). To record exotic species the
artist had to make his way to a greenhouse, where he often had to work in
uncomfortable and difficult conditions, as can be seen in the caricature: in
order to draw a particular plant in its actual location (and to distort noth-
ing), the artist has approached it as closely as possible by placing an upturned
flowerpot on top of a stepladder. His drawing equipment and a large folder are
clasped between his legs, under his arms and behind his ears; paintbox and
tumbler lie on the ground at the foot of the stepladder. Here the draughts-
man balances, so totally absorbed in his work that he fails to notice the spider
dangling directly above him and observing his efforts with interest.

5 The designation “botanist” needs to be carefully used in the context of the eigh-
teenth century. There was no such thing as a professional botanist, only physicians
or other professionals interested in the subject of botany. In this study, they are
all held to be “botanists”, which is how they referred to themselves.
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Fig. 1.1. The typical botanical draughtsman at work? Originally published in The
Gardener’s Chronicle (1917), entitled “The late Mr. Worthington G. Smith sketching
under di culties”.
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But how do we know that this is an artist at work? It could just as easily
be an artistically ambitious botanist, even a professor, who has recklessly
abandoned the paraphernalia of civilian life — top hat, umbrella and bag — to
devote himself to the observation and documentation of a rare and interesting
species of plant. Whether he be an artist or a professor, though, the figure is
represented as an unworldly and eccentric personality, who, with his unruly
hair and beard, corresponds so well to the popular conception of an absent-
minded (albeit perhaps brilliant) researcher, who is following his studies in the
realm of botany in splendid isolation. One imagines that the drawing being
sketched will disappear for ever into the folder, and, if the draughtsman gets
back to it in a quiet moment, it will remind him of this encounter with the
fascinating pot plant.

Even though this caricature may be a little exaggerated, the idea conveyed
is not that far from the instinctive notion described above: a botanical drawing
being the result of the confrontation of an artist with the object of interest
in its natural location. However, many botanical illustrations were produced
to be published in a book or a scholarly journal, and for that purpose copper
engravings had to be produced — which means that besides the draughtsman
who prepared a first sketch of the image there was the engraver and the printer
who also contributed to the final product. The author also probably had a
role in the production of the images; nor should it be forgotten that many
plant illustrations were coloured after the print had been made, a production
stage that was so time-consuming that, even with only a moderately large
number of copies printed, usually more than one person was employed to do
the job. One can easily see, then, that the result of this chain no longer has
much in common with the solitary occupation of the botanical artistic genius.
Producing botanical illustrations seems to have been a far more complicated
procedure, so that a more detailed investigation of this process appears to be
worthwhile.

1.1.2 Reections of Nature

Let me take a look at an example of eighteenth-century illustrations, namely,
the representation of a coltsfoot from William Curtis’s Flora Londinensis,
published in 1777.5 In this picture, the coltsfoot is growing from a long rhi-
zome, which gives rise to two rosettes as well as to a runner with a number
of flowering stems. The flowers are represented in all stages of their devel-
opment: there are tightly closed buds next to half and fully opened flowers,
including a clock with ripe fruit. At first glance, the illustration does not seem
particularly unusual. It is unmistakably a coltsfoot, and the image appears as
true to nature as one could wish. However, if one compares the illustration
with a real coltsfoot, it becomes clear that, from a certain point of view, this

5 Taken from Curtis (1777-98). Detailed source material of all the illustrations
examined in this study can be found at the end of this book, pp. 273 .
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Fig. 1.2. Coltsfoot — Tussilago farfara L. Curtis (Flora Londinensis, Vol. 1, 1777).

representation should be considered incorrect: one would never be able to find
such a coltsfoot, since the leaves of this plant do not appear at the same
time as the flowers but only after the flowering period or at least towards the
very end of this stage. Even if the flowering and leaf stages of the coltsfoot
do occasionally overlap, one would never find all these stages of development
simultaneously in the same plant, as represented here. Furthermore, the far
too orderly arranged stems are anything but lifelike, and the same applies to
the too regularly formed leaves of the all too pronounced rosettes.

Thus, on the whole, Curtis’s eighteenth-century picture certainly does not
show a lifelike image of a coltsfoot, and in this his work is no exception. Nu-
merous examples prove that eighteenth-century botanical draughtsmen used
techniques that, in effect, made their images unrealistic.” The “dawn of accu-
rate and representational scientific illustration”, which Brian J. Ford claims to
examine in his survey of botanical illustrations beginning from around 1400,
seemingly went unnoticed by Curtis and his draughtsmen.® Combining differ-
ent stages of development, as in the Curtis illustration, is but one example
of the respective techniques. The form and size of plant organs were also fre-
quently misrepresented. One such example is the image reproduced in figure
1.3 (p. 6): another representation of the coltsfoot, but this time taken from a
work of the German author Johann Zorn.? Surprisingly, this illustration has

7 For detailed evidence of this thesis see Nickelsen (2000), particularly Chapters I11
and VII.

8 See Ford (1992), p. 83.

9 Zorn (1779-90).



6 1 Introduction

Fig. 1.3. Coltsfoot — Tussilago farfara L. Zorn (Icones Plantarum Medicinalium,
Vol. 1, 1779).
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little in common with the Curtis picture, even though they were made for
the same purpose and with the same claims regarding their content.'® De-
picting the same plant species, it seems, did not automatically lead to similar
representations. Yet, this is exactly what would have been expected if the
draughtsmen had done nothing else but document as exactly as possible what
they were viewing. Naturally, even in this case, the results would vary slightly
according to variations in the specimens used, but if the qualities of the sub-
ject matter, together with the drawing technique, determined the result, the
images should not have differed as much as the versions of Curtis’s and Zorn’s
coltsfoots.

The left flower head, oriented to the front, of Zorn’s coltsfoot illustration
is worth looking at in some detail. Like all species of the Asteraceae family,
the coltsfoot is made up of composite inflorescences, that is, they give the
impression of being one single flower but actually consist of many tiny indi-
vidual florets. At the edge of the flower head, the florets are ligulate and form
a radiate crown; the centre, however, is filled with tubular florets, the petals
of which are almost completely fused. These tubular florets are comparatively
small: if the whole flower head, say, has a diameter of two centimetres, every
floret might measure two millimetres or less. In Curtis’s version of the coltsfoot
the individual florets can barely be distinguished but blur into one another
(fig. 1.2, p. 5). Zorn, however, shows this detail in a completely different way
(fig. 1.3, p. 6): he has depicted these tiny tubular florets in the centre of the
flower head in such a pronounced fashion that even their five petals can be
seen, grown together except for the outer corners. Had photorealism been the
object of his work, this representation would be fundamentally incorrect! In
order to show these central florets so clearly, Zorn has zoomed in on them,
thereby distorting the scale of the drawing in this section. By doing so, but
not giving the flower heads too much space altogether (since the other organs
of the plant also had to be shown), Zorn could only insert a few of these en-
larged tubular florets; there are only about eight to nine of them in the centre
of his coltsfoot flower head, whereas in nature there could be up to a hundred.

An artist undertaking a realistic illustration should reproduce as exactly
as possible the features of the particular plant specimen under examination.
No qualities should be added or withheld, nor should the plant be simplified or
schematized. No details should be given undue prominence and different stages
of development should not be combined. In short a realistic illustration should
be a lifelike representation of an existing specimen of the depicted species. For
a correctly and accurately recorded plant image in this sense one can turn to
the elaborate plant illustrations of Hans Weiditz, which feature in the famous
sixteenth-century herbal by Otto Brunfels.!! Three examples of the plates in
this work can be seen in figure 1.4 (p. 9). Weiditz’s pictures differ considerably

10 1n both pictures the Latin name of the species was recorded as Tussilago farfara.
The “L.” indicates that the respective name uses Carl Linnaeus’s nomenclature.
11 Brunfels (1531), in reprint Brunfels (1975). However, the illustrations in the Brun-
fels herbal were already exceptions when they were first published; one should not
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from the scientific plant drawings examined so far. Folded, drooping and dried-
up leaves are the rule rather than the exception here. Neither the shape of the
flowers, nor the peculiarities of the fruits can be closely observed, since the
flowers are shown not only in an unattractive but also in an uninformative
stage of their development. Clearly, the beauty of the subject matter was
not the draughtsman’s main concern, but nor was the completeness of the
information provided: as the specimens used had no intact flowers, the artist
did not show any, even though this meant that important information on the
species was being omitted. And if the leaves of the chosen specimen hung
limply, this was also documented. The tables in Brunfels’s herbal show one
particular representative of the species in question; however, the botanical
illustrations of the eighteenth century are presented quite differently.

That eighteenth-century plant illustrations were not produced as reflec-
tions of nature can also be confirmed by looking at the production techniques
of the period. The analysis of a representative sample of eighteenth-century
botanical illustrations has revealed that more than half are pictorially linked,
that is to say, many later drawings contain elements that were copied from
earlier illustrations.'? That copying earlier images of the same species was
a widespread technique in botanical illustrations of the sixteenth and seven-
teenth centuries is well documented; that the draughtsmen and authors of the
eighteenth and early nineteenth centuries also worked in this way, however,
was not known. This practice was used in a variety of botanical works of the
time, ranging from the modest manual written by the self-taught Christian
Schkuhr, who worked as a Mechanikus in Wittenberg, Germany, to the lux-
uriously splendid volumes illustrated by Pierre Joseph Redouté, a botanical
draughtsman who worked at the court of the King of France. To take only one
example, motives from Curtis’s representation of the coltsfoot (fig. 1.2, p. 5)
can be seen in a drawing of the coltsfoot by Johann Wilhelm Palmstruch, pub-
lished at a slightly later date (fig. 1.5, p. 10).!3 If one compares the images in
detail, it is clear that Palmstruch has used the same variety of developmental
stages as Curtis and has duplicated almost exactly the rosettes of the ear-
lier illustrator. Contrary to what is known from copying techniques of earlier
ages, the eighteenth-century representations for which it can be demonstrated
that this specific practice of copying was used did not turn out qualitatively
any worse than their archetypes. One would expect copyists to commit slight
errors, one after the other, finally ending up with a flawed drawing. This kind

jump to the conclusion that there was a general historical development from in-
dividualistic representation in the sixteenth century to idealizing images in the
eighteenth.

12 For detailed descriptions of this phenomenon, see Nickelsen (2000), Chapter V.
The copying links can be checked by consulting the electronic publication of the
images, Nickelsen & Grallho (2001). A handbook introduces the user to the
Compaco program, which was specifically developed for this publication; see
Gralho et al. (2001).

13 palmstruch & Venus (1802-38).
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Fig. 1.4. Three herb drawings from the herbal of Otto Brunfels (woodcuts after
watercolour paintings by Hans Weiditz). Left to right: S. Jacobs bliim (No. 317),
Tediffels Abbissz (No. 90), Ancissien (No. 284). All taken from the reprint of the
original edition, Brunfels (Contrafayt Kreiterbuch, 1975).

of mistakes did creep in because of inaccurate copying in some repeatedly
copied botanical illustrations of the fifteenth and sixteenth centuries which
finally led to a deterioration in quality and to the loss of information.'* The
plant images of the eighteenth century, however, were copied in an extremely
intelligent way! The models were carefully selected and weighed up against
each other. Complete illustrations were rarely copied: only individual elements
were picked out and these were systematically modified through the use of a
number of specific strategies.

14 gee, e.g., Arber (1986) or Baumann (1998).
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Fig. 1.5. Coltsfoot — Tussilago farfara L. Palmstruch (Svensk Botanik, Vol. 1, 1802).
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1.1.3 Using the Images

Despite the high costs and the enormous effort it took to produce an illustrated
work, herbals, which often included full-page-sized tables, were among the first
books to be printed'® — and the number of similar works published continued
to rise until the eighteenth century. Many quotations of scientists of the time
prove the significance they attached to plant illustrations: “It frets a Man |. .. ]
to see fine Objects, and not to be able to take Draughts of them; for without
this help of Drawing, ’tis impossible any account thereof should be perfectly
intelligible”, the botanist Joseph Pitton de Tournefort wrote to colleagues
during his voyage in the Levant.' And the Swabian botanist Johann Simon
Kerner expressed himself even more pronouncedly at the end of the eighteenth
century: “Correct illustrations by an expert are instructive, help settle any
doubts and grant certainty.”'” But why the illustrations were able to do so
and how is anything but clear.

1.2 The Matter in Question

So, in view of the previous sections the following conclusions in reference to
eighteenth- and early nineteenth-century botanical illustrations'® serve as a
starting point for my study:'°

1. The production of plant images was a complex process, which involved
the collaboration of several people with their own specific competence.

2. Plant drawings of this period were not intended to be photographically
exact copies of nature. Rather, the draughtsmen of the time consciously
applied specific strategies (such as simplifying, schematizing and exagger-
ating details as well as unrealistically combining several stages of develop-
ment in the life cycle of a plant) that sometimes rendered their illustrations
quite unlike real-life specimens of the depicted species.

3. Copying individual elements from existing illustrations and integrating
them in a modified form into a new drawing was common practice in the
making of plant images.

15 Some of the earliest herbals include, e.g., the Puch der Natur (1475), the text
of which goes back to Konrad von Megenburg, a writer of the Middle Ages, the
Ortus sanitatis (1491) and the works by Peter Schd er of the 1480s. For more
detailed information, see Nissen (1966) as well as Blunt (1994).

16 Taken from Blunt (1994), p. 124.

17 Kerner (1786-96), Preface, p. 5. Original German: “Richtige, von einem Kenner
verfertigte Abbildungen belehren, entscheiden Zweifel, und gewéhren Gewissheit.”

18 See Chapter 8 an explanation of my use of the term “botanical illustration” and
the specific genre | am dealing with here.

19 The findings concerning the design of botanical illustrations peculiar to the eigh-
teenth and early nineteenth centuries and the widespread practice of copying have
already been set out in an earlier study in which a large number of examples were
presented; see Nickelsen (2000).
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4. In view of these findings, the function of botanical illustrations is far from
clear.

What remains to be done, is to provide a satisfactory explanation of these
findings: Why were the particular methods of design outlined above, and not
alternative ones, chosen? And what was the rationale behind the copying tech-
nique and the modifications? Answering these questions appears as a promis-
ing approach to developing a model of how and why botanical illustrations
were optimized within the period under study — which may hold also for other
types of scientific images. Assuming that the images’ design was the result of
a series of conscious decisions between alternative actions from part of the
botanist or draughtsman, one might be able to infer from a close analysis of
the phenomenon the criteria which steered those decisions. This means that
one has to adopt a rather unusual perspective on the images. It is largely
undisputed that botanical illustrations formed an essential part of the stock
of scientific images of the sixteenth to nineteenth centuries, and that they
played an important role in the botany of these periods.?’ The comprehensive
discussion of these images by Wilfrid Blunt?! and Claus Nissen,?? both orig-
inally written and published in the 1950s, are still the standard references.
However, although they offer a detailed information base, both Nissen and
Blunt concentrate on an art historical analysis of the pictures and their back-
ground — Blunt’s title, The Art of Botanical Illustration, speaks for itself. The
same approach was chosen by most subsequent studies of the subject matter
— for example, the extensive and well-informed study of the natural history
painting tradition of Nuremberg, published by Heidrun Ludwig in 1998.23; the
contributions to an anthology on The Natural Sciences and the Arts, edited
by Allan Ellenius; and the various works by Martin Kemp on natural history
illustrations.?* These works, no doubt, have produced valuable insight into
the topic; however, it seems worthwhile to complete their point of view by an

20 For an instructive introduction to the literature on visual representations in the
sciences, see the preface to Hentschel & Wittmann (2000) or the detailed review
of of Pang (1997). Some recent anthologies and proceedings give an of the many
facets of research pursued today, such as Knight (1985), Mazzolini (1993), Chan-
drasekaran et al. (1995), Baigrie (1996), ?jones:1998 see also the reference lists in
the above-cited literature.

21 First edition: edition: Blunt (1950). Blunt’s work has been revised in its fourth

edition by W. T. Stearn; see Blunt (1994). Several works by other authors have

since been published that closely follow Blunt’s approach (even partly in the
titles), although they are far less comprehensive and seldom go beyond Blunt’s

explanations. See, e.g., Bray (1989) or Rix (1981).

First edition Nissen (1951); fifteen years later Nissen published a considerably

revised and enlarged second edition; see Nissen (1966).

23 Ludwig (1998).

24 See, e.g., Kemp (1990).

22
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analysis of the illustrations from the perspective of the history and philosophy
of science.?®

For doing so, one has to acknowledge that producing these illustrations
was a scientifically — not only artistically — demanding activity. Questions
arise as to how the actual process of making botanical illustrations can be
described; who was responsible for which task — who, after all, guided the
decisions relevant for the images’ design? Furthermore, how can the content
of the images be described in a methodologically consistent way? Establishing
the images’ subject matter seems prerequisite if one wants to find out not
only the reasons but also the scope of possibilities for optimizing this content’s
representation. Content as well as representation are closely related both to
the images’ function in eighteenth-century botany — since they had to be
designed in a way that served their users needs — and to their visual language,
which determines the inventory of graphical means that stood at the botanists
and the draughtsmen’s disposal. Once these points have been clarified, one
then can look again at the copying technique from a more informed perspective
and try to give an adequate explanation of the procedure.

There remain many other interesting questions on botanical illustrations
that cannot be dealt with in this study. An examination of how the content of
pictures changes as botanical knowledge develops is one such example. Almost
all the pictures chosen for this study were made within the context of Linnean
botany, based on a similar level of knowledge and resting firmly on Linnaeus’s
so-called sexual system: therefore, the selection does not allow for any sys-
tematic comparison of the content of botanical images before the adoption of
the Linnean system or after it had been superseded by the natural systems.
This apparent restriction, however, renders the sample extremely suited to the
purposes pursued here, since there are no changes in theoretical background
that would have to be taken into account as a potential influencing factor
regarding the design of plant images. Art historical questions on the aesthetic
composition of the illustrations, on the drawing techniques or colour mixtures
used are not discussed here either. The significance of new manufacturing
techniques has also been passed over, although the development of new prac-
tices may well have influenced the principles and the content of represented
objects. For example, the newly introduced technique of copper engraving had
many advantages over the earlier woodcut method, and the spread of lithog-
raphy in the nineteenth century may also have led to changes.?® Examining
the potential influence of these techniques on the design of plant images can
be omitted here, since the sample of plant images chosen for this study was
homogenous in this respect: apart from a few exceptions, this study deals

25 Gill Saunders’s history of botanical illustrations takes a serious look at the scien-
tific context of images; see Saunders (1995). However, the volume is only brief, so
that it provides a starting point for further studies rather than a comprehensive
treatment of the subject.

26 See the already classic works by lvins (1953) and Eisenstein (1979).
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exclusively with copper engravings. Neither is the influence of new devices
or instruments discussed in this study — although one can assume that the
inclusion of details in illustrations, for example, was closely connected to the
development of new microscopes and magnifying glasses as well as to their
increasing acceptance as scientific aids.?” Furthermore, the original drawings
on which the copper engravings were based are also not examined. As a rule,
the original drawings contain details that were left out in the engravings,
whether consciously or not. This phenomenon deserves closer investigation in
order to find out which details were left out and why, or in what other ways
the printed version differed from the original sketch. However, scarcely any
of the original drawings of the images investigated here have been preserved,
making a systematic comparison between original drawing and copperplate
impossible.

1.3 The Course of the Argument

Since so far no one has ever described in detail which people were involved in
producing eighteenth-century botanical illustrations and how they worked to-
gether, Chapter 2 presents a dense reconstruction of the way these images were
made. For this purpose I take a look at the circle of botanical draughtsmen
and engravers centred around the Nuremberg doctor and botanist Christoph
Jacob Trew, one of the most influential editors of eighteenth-century illus-
trated botanical works, who counted among his employees Georg Dionysius
Ehret, one of the most talented botanical draughtsmen of his time. The aim of
this case study is to introduce to the reader how these images were designed,
who was responsible for which task and what kind of knowledge (technical
and other) was used. It transpires that in addition to the botanist himself,
the manufacturing of botanical illustrations included one or more draughts-
men, engravers and colourists, who frequently worked together in a book pub-
lisher’s workshop, as well as the printer, who completed the final product. The
botanist played a decisive role, since it was he who selected his employees and,
depending on their abilities, personally introduced them to the art of botan-
ical illustrations and strictly controlled every stage of the working process.
One is thus confronted with a highly organized process, based on a division of
labour and strongly influenced by theoretical ideas in which a large number
of sources of information were used — living plants of the species in question
were just one of many.

However, after this reconstruction one is left with the question why people
felt that this laborious procedure was justified — this painstaking selection
of draughtsmen, this educating them first and still controlling their work af-
terwards, this enormous expense of time and money. What exactly do these

27 However, Parnes (2000) has argued that the development of technically advanced
microscopes was not as central to the emergence of new scientific interests (in,
e.g., cells) as one might think.
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images represent and why was it represented in this particular way? Does
the content account for the elaborated procedure of manufacturing and for
the choice of design? How were botanical illustrations able to communicate
information on such abstract entities as plant species, and what form took
this information? Chapter 3 deals with these questions from a systematical
point of view and identifies the typical elements of the content of plant im-
ages, which includes taxonomically relevant features of plant species as well as
other typical characteristics without taxonomical importance. Both depended
very much on the scientific context in which and for which the illustrations
were published and on the then predominant botanical theory; identifying the
taxonomically relevant features depicted in eighteenth-century images thus
requires a thorough look at the Linnean system. On this basis, the question
arises how the images’ content can be interpreted in a theoretically consistent
and productive way — my suggestion is to assume that plant images are repre-
sentations of scientific models. This interpretation will prove particularly well
suited to explaining the specific qualities of the content of eighteenth-century
botanical illustrations; and starting from here, one can procede to explain why
the specific design was chosen to represent this kind of content.

However, before doing so, another aspect has to be clarified. The mode
of representation chosen and the subsequent optimization depended, so one
would assume, at least partly on the functions the images were expected to
fulfil. These are subjected to an analysis in Chapter 4. The plant images
addressed an extremely diverse audience and correspondingly appeared in a
wide variety of works, from luxurious, folio-sized coffee-table books for rich
enthusiasts to small textbooks for water officials, pharmacists and farmers.
The illustrations published in these books, it transpires, were discussed in
the private correspondence of individuals as well as during the meetings of
scientific societies. Having access to “correct” images was considered so funda-
mentally important that specialist draughtsmen were engaged, for example,
by the academies, whenever this was financially possible. Besides facilitating
the classification of unknown plant specimens (the function most frequently
assigned to these images in the literature) it is shown that botanical illustra-
tions generally served as comprehensive descriptions in the Linnean sense of
the word, which provided their readers with a wealth of information on the
species in question. They were also used as evidence of one’s own observations
and as points of reference in scientific debates, particularly when participating
scientists were separated by long distances. In this connection, the relation-
ship between an image and a piece of text arouses some interest, since it is not
at all clear why these functions should have been fulfilled by images and not
by text, which were far less expensive to produce. The lesser cognitive effort
required to understand the information communicated in images is identified
as the one essential advantage that illustrations had over text, the significance
of which only becomes understandable when one takes into account that the
draughtsmen and botanists were primarily trying to meet the needs of their
audience. They did not only do their utmost to convey scientifically correct
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content; they also tried to communicate this content in a way that was as
easy to understand as possible. These questions lead to a closer examination
of the visual language of the time in Chapter 5.

Here, a visual language is understood as a system of pictorial elements,
which are arranged according to a set of syntactic and semantic rules, so that
they could convey the meaning of the image, when viewed as a whole and
in sections. This language was far from natural and inevitable but subject to
historical conventions and requirements. Selected examples demonstrate that
the plant images belong to a long tradition of pictorial expression and re-
veal which written and unwritten conventions influenced the pictorial design.
In this context, I also discuss individual attempts to render this language as
clearly and unambiguously as possible, similar to the development of a written
technical terminology. These attempts are interpreted to be the result of the
aim of the botanists and draughtsmen to make their images as communicable
as possible, that is, to communicate its content as unequivocally as possible.
The hand-colouring of botanical illustrations as one component of an image’s
visual language is discussed in particular detail. To communicate precise in-
formation on the colours of plant species was extremely problematic in the
eighteenth century. At least partly due to this difficulty, colour was taken
to be a variable property of species in the Linnean system, and so was de-
nied taxonomic relevance. Thus, botanists adhering to this taxonomic system
did not need to include information on colour in their models. Nevertheless,
illustrations continued to be hand-coloured. Yet, on closer examination, it be-
comes clear that the function of colour seems to have been to enhance the
communicability of the image and to reduce the cognitive effort required to
understand the image. Colour helped to make the content of the plant images
easier to understand.

After having established these findings on the manufacturing procedure,
content, function and visual language of botanical illustrations, Chapter 6
turns again to the many instances of copying links that were found in a rep-
resentative selection of images analysed for this study. Within the sample
of 137 illustrations, so many were involved in copying networks that it is
clear that this procedure could not be taken to be an exception to the rule,
a faux pas or due to laziness or lack of talent. Only certain elements were
taken and integrated into the new image, and they were frequently simplified,
elaborated, schematized, or modified in some other way. Incompetence on the
part of the draughtsman, a lack of natural specimens of the species in ques-
tion, and the wish to produce plant images as quickly and cheaply as possible
do not provide a satisfactory explanation to this widespread phenomenon —
there rather seems to be an epistemic reason for this carefully and so con-
sciously applied copying procedure. Drawing images of species of plants is not
an easy task. All the characteristic properties of a species had to be correctly
recorded, including, if possible, the species’ different stages of development.
Additionally, the draughtsman had to take care to represent the content in a
manner that prevented misunderstandings from occurring — the image had to
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be communicable. Under these circumstances, starting a work from scratch
and relying entirely on one’s own capabilities, uninfluenced by traditions and
conventions, seems pointless, if not hopeless. As in other scientific activities,
it made much more sense to link oneself to and thus derive benefit from the
achievements of one’s predecessors — by reusing both the approved content
as well as the approved means of representation. However, this was not done
indiscriminately but with the utmost care. That even the most well-known
pictures came in for criticism was shown through the examples of the many
different types of modifications carried out to the copied elements in the later
illustrations.

These modifications are examined in more detail in Chapter 7. They are
not only interesting in themselves; they also hold enormous historiographical
importance. As briefly mentioned before, all the modifications were the result
of active and conscious decisions taken by the botanists or draughtsmen or
both; moreover, the evidence suggests that these amendments were carried
out for the purpose of producing an improved representation of the species,
that is, one that, from the later botanist’s point of view, was better than the
earlier illustration. An analysis of these modifications thus offers the unique
chance to infer which criteria had been used in terms of the content and de-
sign of the images. Three main criteria were identified: the permissibility, the
correctness and the appropriateness of an image (with the latter divided into
further subcriteria). The permissibility of an image refers to its fundamental
ability to depict something that can be consistently understood. The correct-
ness refers to the content of an image and, in the case of plant images, to
the models, which have to be true as well as applicable. Finally, the appro-
priateness of a model refers to the design of the image as regards the means
of content and representation. The strategies for optimizing the content of
the images following these criteria are identified as being a typical heuristic
process for forming models, which have be proven to have been followed up
in several other cases in the history of science. The strategies for optimizing
the representational means, however, bring a rather new aspect of scientific
activity into focus, which until now has largely been ignored in the history and
philosophy of science: not only could general criteria be identified to explain
the dynamics of the content, so, too, could criteria to explain the construction
and modification of the means of representation.

On the whole, it is suggested that the superordinate goal of the whole
construction process was to produce an image that was “adequate”. An image
would be considered adequate if its qualities corresponded closely to the goals
of the illustration. However, it was not only up to the individual botanist
to define whether an image was adequate or not; the scientific community
also had a strong say in this. To be accepted by this community — loosely
understood to be a group of contemporaries actively interested in botanical
matters — and to be able to fulfil its communicative function, the construc-
tion of a botanical image had not only to comply with what the individual
botanist regarded as adequate but also had to observe the conventions of
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the cooperative network of the science. From this point of view, the practice
of copying approved elements and modifying them in a discreet manner not
only becomes understandable, it even proves to be a well-founded strategy for
accomplishing the intentions of the botanists of the time. The last chapters
complete the analysis by providing a comprehensive list of all the background
information and sources as well as a description of how the sample of images
used in this study was chosen.



2

The Making of Botanical Illustrations

It was a series of lucky coincidences. If the young Johann Ambrosius Beurer
had not studied medicine in Nuremberg, had not attended some of the courses
on botany with the town physician Christoph Jacob Trew,! if the two had not
become friends and if Beurer hadn’t started his apprenticeship as an apothe-
cary in Regensburg, where he befriended the gardener and flower painter
Georg Dionysius Ehret in 17312 — things would probably have turned out
very differently. Trew would have concentrated on his work as a town physi-
cian and on the illustrated anatomical textbook he was editing at the time
(which he perhaps would then have completed); Beurer would have led a quiet
existence as an apothecary instead of supporting Trew in the latter’s labori-
ous negotiations with draughtsmen, engravers and subscribers; while Ehret
would, presumably, have remained an itinerant gardener, who, for lack of
suitable backing, would never have become one of the world’s most renowned
botanical draughtsmen.?

1 In 1730 Beurer attended “the botanical and osteological lessons that were regu-
larly given in the spring and summer, [...] and his [Trew’s] lectures in neurology
and myology, given in the autumn and winter”. The original German text reads:
“die im Fruhjahr und Sommer eingerichteten botanischen und osteologischen Un-
terrichtsstunden [...] sowie im Herbst und Winter seine [Trews] Vorlesungen in
Neurologie und Myologie”. See Beurer’s autobiographical account, written on the
occasion of his election to the German Academy of Naturalists (the Leopoldina),
transcribed and published in Gossmann (1966), p. 187.

Beurer wrote that he took daily lessons with Ehret in flower painting, from 7 to 8
o’clock in the morning. The two became friends and consequently went on some
excursions together, studying the plants in Regensburg’s gardens and surrounding
areas. See Beurer’s autobiographical account, transcribed in Gossmann (1966),
pp. 188f.

On Beurer, see Gossmann (1966), where, as well as his autobiographical account,
some of Beurer’s correspondence with Trew is reproduced. On Trew, See, e.g.,
Pirson (1953), Schug (1978), Schnalke (1995c) and Schnalke (1997); on Ehret, see
Calmann (1977) and Schnalke (1996).

N
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However, all the events described above did take place. Beurer met Ehret
and was so enthusiastic about the gardener’s plant drawings that he praised
them to the skies in his letters to Trew, particularly Ehret’s so-called Herbar-
ium Vivum, a collection of about 600 drawings, showing mainly native plant
species. It had taken Ehret two years to complete and, as Beurer wrote, “it
had become so well-known that many medici in diversis locis had already
seen it and been amazed by it, for it is unsurpassable”.* And since Beurer
knew that Trew was always eager to receive high-quality plant drawings, he
sent some examples of Ehret’s work to Nuremberg.® Trew ordered a few more
pictures, finally promising to buy two to three pictures per week from Ehret,
at the price of a guilder each.® At the same time, he advised Beurer to get
across to the draughtsman his own particular demands concerning botanical
drawings: “My dear cousin would be so kind as to remind the artist that I
attach great importance to everything being drawn true to nature, since I
need it not only for decoration but also for practical purposes.”” The meeting
between Beurer and Ehret would have far-reaching consequences: Ehret would
become one of the world’s best botanical draughtsmen and Trew one of the
eighteenth century’s most successful authors of illustrated botanical works. A
closer examination of the collaboration between the two men may lead one to
discover how botanical drawings were made in this period. In the following
sections, therefore, Trew and Ehret are described in more detail.

2.1 The Author and his Draughtsmen

2.1.1 Trew and Ehret
Christoph Jacob Trew (1695-1769)

Today, Trew is primarily known as an enthusiastic collector of books, pictures,
natural history objects and medical preparations, letters (written by himself,

4 Original German: “Es sei so sehr renomirt worden, dass schon viele medici in
diversis locis gesehen und es verwundert, dann es ist unverbesserlich.” TRWC
(Trew Collection). Beurer, J. A. to Trew, No. 23, 5 December 1731. Cited Ludwig
(1998), p. 152. The numbering system established in the catalogue, Schmidt-
Herrling (1940), to the Trew Collection of the University Library Erlangen (UB
Erlangen) has been used for this and all the other letters referred to in this book.
Besides containing a list of the complete collection, this excellent catalogue also
has a detailed and informative introduction as well as background information on
Trew’s correspondents. In this study, the author of the letter, the letter’s number
in the collection and the date on which it was written are given, where possible.
TRWC. Beurer, J. A., No. 22, 26 February 1731.

TRWC. Trew, C. J., No. 34, 17 January 1732.

“Der Herr Vetter sey so gutig und erinnern den Kinstler, dass ich gar sehr darauf
sehe, dass alles der Natur gemass komme, dann ich es nicht alleine zur Zierrath,
sondern auch zum Nutzen verlange.” TRWC. Trew, C. J., No. 33, 22 December
1731. Cited Schnalke (1995b), p. 104.

N o w
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correspondents and other scientists)® as well as the author of a number of
eighteenth-century works of botanical literature.® Trew was a doctor by pro-
fession and worked in Nuremberg as a general practitioner, besides being an
active member of the local Collegium Medicum, a kind of physicians’ guild,
and publishing his own medical professional journal as well as the journal
of the German Academy of Naturalists (the Leopoldina). Scientific drawings
played an important role in his life, especially plant drawings: notwithstand-
ing all his other obligations, Trew gave a large part of his time, energy and
attention to the making and publication of plant illustrations. So, it is entirely
fitting that, in the portrait of himself included in his masterpiece, the splendid
Plantae Selectae'® (fig. 2.1, p. 22), Trew has, open in front of him, a book of
plant illustrations.

Trew was born on 26 April 1695 in Lauf, a small town near Nuremberg.
He finished his medical studies at the University of Altdorf in 1717, and then
went on a three-year journey through Europe. He visited towns in Germany
and Switzerland, stayed in Paris for a year, spent some time in the famous
university town of Leiden in the Netherlands, and finally travelled north-
east to Danzig and Konigsberg — today called Gdansk and Kaliningrad —
before returning to his hometown in 1720. This journey would prove to be
of great importance to Trew, since he kept up a correspondence with many
of the physicians, professors and botanists that he met on his travels for the
rest of his life. These letters, coming as they did from all parts of Europe,
kept Trew informed about what was going on in the scientific world.!! The
medical education he gained by visiting Europe’s best anatomical theatres,
collections, libraries and botanical gardens was also highly valuable. In 1721,
Trew finally settled in Nuremberg as a general practitioner. He was elected
to the local Collegium Medicum and was soon supervising in this position
Nuremberg’s Theatrum Anatomicum as well as the Hortus Medicus. These

8 The part of Trew’s collection to have survived is now held in the UB Erlangen.
Trew stipulated in his will of 23 June 1768 that the complete collection should
go to the University of Altdorf; after the university was dissolved in 1809, part of
the collection was transferred to Erlangen. A facsimile of the will is reproduced
in Schnalke (1995c), p. 18. In the will, Trew refers to the following: books, aca-
demic arguments, handwriting [presumably, manuscripts], copperplates, painted
and dried flowers and herbs as well as dried and “alcohol-preserved natural prod-
ucts” (“in spiritu aufbehaltene naturalien”).

See among others, Trew (1750-73), Trew & Blackwell (1750-73), Trew et al. (1750-

86) and Trew (1763-84).

10 Trew (1750-73).

! Trew’s extensive estate of letters is preserved in the UB Erlangen. A selection
of letters from the collection has already been published, such as Trew’s corre-
spondence with Albrecht von Haller in Steinke (1999). For an analysis of part of
Trew’s medical correspondence, see Schnalke (1997).

©
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Fig. 2.1. Christoph Jacob Trew (1695-1769). Copper-engraving by Johann Jacob
Haid, reproduced in Trew’s Plantae Selectae, Vol. 1, 1750.

posts were extremely useful for Trew, as he was able to make extensive use of
the two institutions for his own research and public lectures.'?

From the 1730s, Trew concentrated increasingly on a number of differ-
ent scientific projects. Together with three Nuremberg colleagues, he founded
a new professional journal, the Commercium Litterarium, ad rei medicae et
scientiae naturali incrementum (Learned Correspondence to the Advance-
ment of Medicine and the Natural Sciences), which became very popular and
was widely distributed throughout Europe for the next fifteen years. He also
started to publish richly illustrated botanical books, and gave encouragement
and support for the publication of numerous other books.'® In 1744, Trew

12 According to Schnalke (1995¢), p. 12, five announcements of lectures on surgi-
cal topics are preserved in Trew’s estate dating from the period 1723-1730 (See
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Fig. 2.2. Georg Dionysius Ehret (1708-1770). Copper-engraving by Johann Jacob
Haid, reproduced in Trew’s Plantae Selectae, Vol. 1, 1750.

was appointed Director Ephemeridum of the Leopoldina, and forthwith be-
came responsible for editing the society’s journal, the Acta Physico-Medica.
For twenty years, Trew managed to withstand this heavy workload, but it
comes as no surprise to learn that not all his projects were completed; the
most prominent failure of all was his ambitious plan for a book on anatomy,'4
but the Plantae Selectae were also never completed as planned (for details,
see section 2.2 of this chapter, p. 39). Trew died on 18 July 1769, at the age
of seventy-four.

Georg Dionysius Ehret (1708-1770)

A portrait of Ehret also features in the Plantae Selectae!® (fig. 2.2, p. 23) —
a rare honour for an eighteenth-century botanical draughtsman, even one as
highly regarded as Ehret.

14 A detailed description of the project and its sad end can be found in Schnalke
(1995b).
5 Trew (1750-73).
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Ehret was born on 30 January 1708, the son of a Heidelberg gardener.' In
the autobiographical outline that he wrote for the Leopoldina, Ehret stated
that he first learned to draw from his father, who died when Ehret was still
very young. During his apprenticeship as a gardener, Ehret managed to pursue
his drawing talent and early on chose plants as his subject matter. On finishing
his apprenticeship, Ehret went in search of work as an itinerant gardener: in
Karlsruhe he worked in the gardens of the margrave Karl III Wilhelm of Baden
Durlach, where he met the draughtsman Wilhelm Siewert. Ehret maintained
that he had never had any contact with Siewert; however, in 1731 he had told
Beurer that he had been trained by a Dutch painter, by whom he possibly
meant Siewert.!” Trew took up this account and referred to Siewert as Ehret’s
teacher in the preface to the Plantae Selectae.'®

In 1728 Ehret happened to go to Regensburg, where both the apothecary
Johann Wilhelm Weinmann and the rich banker Loschenkohl were looking at
the time for botanical draughtsmen. Weinmann was working on his Phytan-
thoza Iconographia,'® a large-format and extensive work in which he wanted
to immortalize the plants of his luxuriant garden. Weinmann described his
first meeting with Ehret in a letter to Beurer. Having had a quick look at
Weinmann’s famous collection of botanical illustrations, the twenty-year-old
gardener allegedly claimed, “I should do it, and it would be a lot better”, where-
upon Weinmann, assessing some samples of Ehret’s work, employed him on
the spot.?? Ehret was commissioned to produce 1,000 drawings at the (quite
modest) rate of fifty talers per annum; and for the next one and a half years
he worked for Weinmann, until the two men quarrelled over pay and per-
formance and went their separate ways in 1731,2! by which point Ehret had
apparently completed 500 sheets. For the remaining drawings, Weinmann at
first employed another protegé of Trew’s, Nicolaus Friedrich Eisenberger, then
a glazier, a printer’s assistant, and finally, for fifteen months, a certain “Miss

16 The following details have mainly been taken from Ehret’s autobiographical out-
line, which is preserved in the archives of the Leopoldina, Halle, under the title
Herrn Georg Dionysius FEhret bisherige Lebens-Umstinde nach seinem eigenen
am 27. Oct. 1758 zugeschickten Entwurf mit einigen Anmerkungen ausgefertigt
von Dr. Christoph Jac. Trew. Ehret wrote this on the occasion of his election to
the Academy (upon which he was given the Latin name Aemilius Macer |1, after
a nature-loving Roman poet). The Halle manuscript is a version of this outline,
edited by Trew (as explained in the title). For a transcription, see Kastinger Riley
(1996).

17 TRWC. Beurer, J. A. to Trew, No. 27, 23 January 1732.

18 Trew (1750-73), Preface, no pagination.

19 Weinmann (1735-45).

20 On Ehret in Regensburg, see Schnalke (1996), Kastinger Riley (1996) or Calmann
(1977). The quotation is taken from J. W. Weinmann’s letter to Beurer, dated 18
February 1739, TRWC. A facsimile of the letter is transcribed and reproduced in
Schincke (1962), pp. 163 . Original German: “Das solte ich mahlen, es solte weit
besser werden.”

2! For details, see Nissen (1966), pp. 164f., and Calmann (1977), p. 16.
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Asam”, of whom nothing further is known except that she did her work “in a
skilful and delicate manner” — at least, according to Weinmann.??

After the rather unpleasant ending to this episode, Ehret went to work
for Loschenkohl. His commission was to draw the plants of another Regens-
burg garden. Additionally, he was to colour by hand more than 800 plates
of Loschenkohl’s copy of the twelve-volume Hortus Malabaricus, a flora of
Indian plants published in the late seventeenth century.?? Ehret is reported
to have worked for Loschenkohl for five years but, by the end of this period,
had only completed the first three volumes of the work. Incidentally, it is far
from clear which criteria Ehret used to hand-colour these plates. Did he work
according to the scant information there was on colour in the text? Did he
proceed according to Loschenkohl’s directions or did he follow his own aes-
thetic judgment? Did Ehret use living specimens as a source of information?
The hand-colouring of scientific plant drawings was a complicated business
and confronted eighteenth-century authors and draughtsmen with consider-
able problems. I shall attend to this in greater detail later in this chapter and
also in Chapter 5.

It was in 1731, when Ehret was still working for Loschenkohl, that he met
the young apothecary Beurer. From that point on, Ehret began working for
Trew on a regular basis and for the rest of his life sent his mentor drawings.
Trew and Ehret met only once in person, in 1733, after Ehret, frustrated with
the dull and endless work he had been doing for Loschenkohl, had resigned
from his job and gone travelling again. After a visit to Nuremberg, during
which he met Trew, and stays in Switzerland and France, Ehret reached the
Netherlands, where he met the young Swedish botanist Carl Linnaeus, of
whom — with the exception perhaps of the botanist himself — few suspected the
eminence he would reach in his field. Linnaeus was then preparing a garden
inventory for the banker George Cliffort, in which he put the practicality
of his newly developed sexual system to the test for the first time. Ehret
and Linnaeus started to work together (among other things, Ehret drew the
illustrations for Linnaeus’s Hortus Cliffortianus),?* and they continued to
exchange letters for the rest of their lives.

In 1736 Ehret reached England, where he settled until his death. He con-
tinued to work as a draughtsman of plants, gradually becoming one of the
most sought-after illustrators of botanical literature; among other things he
drew many plates for the Royal Society’s renowned Philosophical Transac-
tions. Ehret also published his own material,?® and his reputation within the
British and international scientific community increased. And so, the former

22 In German, Weinmann wrote of a “Jungfer Asamin”, who “gar kiinstlich und zart
mabhlte”. See Weinmann’s letter to Beurer from 18 February 1739; cited Schincke
(1962), p. 164. Eisenberger mentions Weinmann employing a glazier and a printer
in a letter to Trew, dated 9 January 1737.

23 Rheede & Casearius (1678-1703).

24 Linnaeus (1737¢).

25 See, e.g., Ehret (1748-62).
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gardener was finally elected member to a number of learned societies and
academies in whose journals he regularly published independent articles.?S
In his later years, Ehret’s scientific activity declined, and he gave classes in
drawing and botany to the aristocracy. He died in 1770.

2.1.2 First Assignments

As previously mentioned, Trew learned about Ehret’s work through Beurer
and, like Beurer, he was exceptionally pleased with the itinerant gardener’s
illustrations — so pleased, in fact, that Trew promised to buy them on a reg-
ular basis. However, at the same time Trew asked Beurer to inform his new
employee of some specific requirements, since he wanted pictures that were
not only attractive but also useful, as Trew explained in the letter quoted in
the introduction to this chapter (p. 20). In his next letter to Beurer Trew
explained his demands in more detail:

As to the background, | will leave this to the judgment of the artist, although
I am of the opinion that, when it comes to plants with pale green leaves
or white flowers, a browner background would make the picture clearer. In
any case, | would plead once more for nature to be expressed as clearly as
possible and, whenever possible, for the fruit and seeds to be added. As to
the plant species, | am admittedly more interested in foreign than in native
ones, although | would also accept the latter, primarily when the former are
not available. There should be no more than one single plant per sheet of
paper, and, when it is small, it should be placed right in the centre of the
page. However, if there are some species of small plants which only di er
in the colour of the flowers, for example, the violet, Bellis hortensis etc.,
one of them can be placed on the top half of the sheet and the other on
the bottom, and they would be paid, nonetheless, as two items. | do not
want, however, two plants intertwined with one another, as in some of the
already drawn images of Papaveribus and Caryophyllis.>” Painted in this
way, | would accept at least two items weekly and, as previously agreed,
would always pay the same amount.?®

26 Articles by Ehret can be found in the journal of the Leopoldina, in the Trans-
actions of the Royal Society as well as in the Linnean Society Proceedings. For
details, see Calmann (1977).

Poppies and carnations.

28 TRWC. Trew, C. J., No. 35, 16 February 1732. Cited Ludwig (1998), p. 153.
Original German: “Was den [Hinter-]Grund anlanget, stelle ich solches dem urtheil
dess Herrn Kinstlers anheim, doch hielte ich meines Theils davor, dass bey denen
jenigen Gewdachsen, welche bleichgriine Blatter oder eine weisse Blume haben,
ein brauner Grund das Geméhlde deutlicher machen sollte. Bey allen aber will
nochmals gebetten haben, die Natur auf das deutlichste zu exprimiren, und, wo
es moglich, jedes mal die Frucht oder den Saamen beyzusezen. Was die Gewéachse
anlanget, so sehe ich freylich mehr auf die frembden als auf die einheimischen,
doch will ich auch solche, sonderlich in Ermangelung der andern, annehmen. Auf
jedes Blat soll nicht mehr als eine einzige Pflanze zustehen kommen, und, wann

27
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Trew not only had very set ideas of what a picture should look like if it
were to satisfy his demands, he was also very clear on the different roles of the
draughtsman and the botanist. Purely aesthetic questions, such as the design
of the background, Trew left largely to Ehret’s discretion, merely proposing
that a contrasting colour would make the illustration clearer. The way the
plant was represented, however, was entirely up to the botanist: details of
the fruit and seeds had to be integrated, since they revealed the essential
characters of the species. Furthermore, each species was to be drawn on an
individual sheet of paper; only when there were just variations in the colour
of the flowers was it acceptable to place two small plants together.?? Even in
this case, though, the plants should be drawn separately, probably in order to
present the morphology of the individual variants as clearly as possible. Plants
decoratively intertwined with one another were unacceptable, although this
was a popular method of composition in the eighteenth century and one which
Ehret used at times. A little later Ehret delivered an illustration in which he
had drawn the two sexes of a plant on one sheet, upon which Trew advised him

es klein, unten herunter in die Mitte gesezet werden. Gabe es aber von solchen
kleinen Gewachsen einige species, die nur in der Farbe der Blume variierten,
e.gr. bey dem Merzen Veil, Bellide hortensi &c:, so kdnnte eines oben und das
andere unten auf ein Blat gesezet werden, und sollen gleichwohl vor 2 bezahlet
werden. Zwey aber ineinander gewunden, wie in dem schon Gemahlten bey einigen
Papaveribus und Caryophyllis vorkommt, wollte ich vor mich nicht gerne haben.
Auf solche Weise nun gemahlet will ich, wie vormahls schon gedacht, wochentlich
wenigstens 2 Stiicke annehmen und allezeit gleich bezahlen.” This letter answers a
question that Ehret had asked using Beurer as intermediary, that is,“whether the
species should be exotica or vulgarissima” (“ob solche exotica oder vulgarissima
seyn sollen”) and “whether Your Excellency wanted some of them to be drawn
against a dark background, since although this artist learned to draw and paint
with a famous Dutchman, and therefore is able to do both against a white and a
brown background, he regards it as better and more artistic to represent a flower
against a white background. But if Your Excellency wishes to see some examples
of his set against a brown background, then Mr. Hirschmann in Nuremberg, a
painter on the Bohnersberg, has a flower painting of his.” (“ob dann auf braunem
Grund euer Exzellenz auch einige zu mahlen verlangen, dann ob zwar dieser
Mahler das Zeichnen und Mahlen von einem berihmten Hollander erlernet und
demnach beydes sowohl auf braunem als weissen Grund kan, so halt er es doch
vor besser und kiinstlicher, eine Blume auf weissen Grund recht darzustellen als
auf jenem. Doch wann euer Excellenz etwas von ihm auf braunem Grund zu sehen
belieben, so hat in Nurnberg Herr Hirschmann, Mahler auf dem Bohnersberg, ein
Blumen-Stiick von ihm.”) See TRWC. Beurer, J. A. to Trew, No. 27, 23 January
1732. Cited Ludwig (1998), p. 153. The “famous Dutchman” is perhaps Wilhelm
Siewert, mentioned earlier in this chapter.
The stipulation that the species be done on single sheets of paper o ered the ad-
vantage that one could then place them in any collection system, either according
to a taxonomy or to other criteria.

29
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to let him know in future “if two should come on one single sheet”, presumably
so that he could raise objections if necessary.3°

Trew had the instructions quoted above transmitted to Ehret at the start
of their collaboration, even without having been further informed of his new
employee’s proficiencies — obviously, Trew took it for granted that a newly
employed draughtsman needed to be thoroughly introduced to the making
of botanical illustrations, and he made it clear from the onset that he, the
botanist, and no one else, was to determine how this should be done. The way
it was finally done will be dealt with shortly by reconstructing Trew’s working
practices. For the moment, however, I shall turn my focus from the images of
plants to the images of another subject. When Trew first got to hear about
Ehret, he had yet to publish any botanical illustrations; Trew had, however,
started working on a richly illustrated anatomical textbook. And it was during
this first collaboration with draughtsmen and engravers that, in his role as
author, Trew first exercised his requirements on scientific illustrations, which
makes a brief look at this undertaking worthwhile, even if the findings cannot
be transferred in every sense to Trew’s later botanical works.

2.1.3 The Anatomical Work

Trew gave a number of lectures in Nuremberg, particularly in the 1720s: in
the summer he used the official Hortus Medicus and his own garden to give
introductory courses in botany, and in the winter he gave anatomy courses
in the Theatrum Anatomicum. These events were open to a wide audience.
Trew was not a professor of medicine but gave these courses in his capacity
as a member of Nuremberg’s Collegium Medicum, which, among other things,
organized and controlled the education of local surgeons and midwives. Trew’s
courses were also open to interested graduates of the local Academy of Arts:
the draughtsman Eisenberger and the engraver Georg Lichtensteger, for ex-
ample, enrolled in Trew’s course in osteology in the winter of 1726/27.3! For
Trew, meeting these two figures was a stroke of luck — he would get both of
them to work on his ambitious, richly illustrated and comprehensive anatom-
ical textbook. The whole venture and its sad end has been described in detail
by the historian of medicine Thomas Schnalke?; therefore, I shall concentrate
on the general manufacturing process of the plates.

Trew undertook this project with the professed aim of explaining the prin-
ciples of human anatomy to a broad public. The first announcement and

39 TRWC. Trew, C. J. to Beurer, No. 38, 21 June 1732. Original German: “wann 2
auf ein blat kommen sollen”.

31 TRWC. Trew, C. J.: Amtliche Berichte [...], Beilage e. Reproduced in facsimile
in Schnalke (1995a), p. 55. On the circle of draughtsmen, engravers and others
around Trew, see Mann (1964) and Ludwig (1998), pp. 157 . For further infor-
mation on the two artists mentioned in the text, see Vol. 9710, p. 432 (for Eisen-
berger) and Vol. 23/24, p. 192 (for Lichtensteger) in Thieme & Becker (1992).

32 See Schnalke (1995b).
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advertisement for the work appeared in a leaflet in which the addressees were
not only those “who have a duty to keep people in good health”, that is,
those working in the medical profession, but also those “who want to present
through artistic means all the beauty of the human body that nature has made
visible”.33 Painters, draughtsmen and engravers, so one can interpret this pas-
sage, should learn more about the structure of the human body “than what
is only revealed externally”.3* So, Trew intended his anatomical textbook to
serve, among other things, as an introduction for artists to the scientific back-
ground of their work — perhaps he also foresaw using this work for his own
lectures. In the leaflet, Trew’s general goal “to serve the public” (“dem Publico
zu dienen”) clearly emerges; since he repeated this phrase in many letters and
documents, one could consider this the basic principle running through all of
Trew’s work.?® The more specific goals formulated here also reveal something
about Trew’s expectations of a good draughtsman: he believed, for example,
that some technical knowledge of the subject matter was an essential pre-
condition for making a good picture, and his textbook was to contribute to
providing this knowledge.

As Trew explained in his leaflet, the best way to teach was to give a demon-
stration of the subject under consideration. However, not everyone was able
to attend such demonstrations; furthermore, people were forgetful and usu-
ally required extra tuition in a set and written form: for this reason, there
were books in which “a clear description and, at the same time, an illustra-
tion close to nature”3® replaced lessons at the dissecting table. Unfortunately,
Trew admonished, text and illustrations “up to this day have not always been
represented with the same industriousness.”” The illustrations, in particular,
left a lot to be desired:

Most show neither art nor nature. In some, the artist has admittedly put
in some e ort but has observed little from nature; in others, the natural
presentation has been defiled by artistic means; through which in all of
them a false impression has been given.3®

33 Trew (1733). In the original, the quotes read that Trew was not only aiming at
those “welche die Sorge haben den Menschen bey seiner Gesundheit zu erhalten”,
but also for those, “welche durch die Kunst das an dem Menschlichen Coérper
vorstellen wollen, was die Natur von ihrer Schénheit sichtbahr gemachet hat”.
A facsimile of the first page of this leaflet is reproduced in Schnalke (1995b),
p. 239. All further quotations within this section that have no individual sources
originate from this leaflet.

34 Original German: “als was nur an denen dusserlichen Decken deutlich sich o en-
bahret”.

35 See on this principle Schnalke (1995a).

36 Original German: “eine deutliche Beschreibung und zugleich eine der Natur dhn-
liche Abbildung”.

37 Original German: “biss anhero nicht mit gleichem Fleisse vorgestellet worden”.

38 Trew (1733). Original German: “Die meisten zeugen weder von der Kunst, noch
von der Natur. Bey wenigen hat zwar der Kinstler seinen Fleiss angewendet, aber
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In the eighteenth century, producing high-quality botanical illustrations
was extremely expensive, and the salaries for talented draughtsmen con-
tributed greatly to this cost. According to Trew, many authors avoided this
expenditure by employing poorly qualified staff — one of the obvious reasons
for the often unsatisfactory results, as Trew saw it. But it was not only the
talent of the draughtsman that had a bearing on the quality of an illustration,
Trew explained, but also the skill of the author. He believed that in order to
produce a high-quality illustrated scientific work the author had to know his
subject as well as have some expertise in drawing:

so that he [the author] knows how to instruct the artists [...] as to what to
represent, for which he, in particular, has to be able to judge the likeness
so that the appealing elements so popular with artists do not diminish the
clarity.3®

As for himself, Trew was confident that he was the right person to carry
out such a project — he was skilled in both anatomy and drawing.*°

Some of the remarks in the two quotes above strike one as strange. What
does Trew mean when he claims that most illustrations “show neither art
nor nature” What does he mean by “likeness”, and why does he think that
some expertise in drawing is necessary for the author to be able to judge an
illustration? One would think that a sharp eye, combined perhaps with some
knowledge of the subject, would suffice for a person to determine whether a
drawing resembled an object or not. Trew would obviously have disagreed.
Furthermore, he asks that the artist avoid inserting any “appealing” elements,
since they might diminish the drawing’s “clarity”. What is it that Trew wanted
to show so clearly that would suffer so much by the addition of decorative
refinements? Trew’s criteria for what constitutes a good scientific illustration
need to be interpreted. But this much should be clear by now: a scientific
illustration could not meet Trew’s quality requirements if it were produced
by a single person. From his point of view, the draughtsman and the scientist
had to collaborate closely for a project to be successful.

These, then, were Trew’s high and noble aims on starting his anatomical
textbook, supported by Eisenberger and Lichtensteger. This massive work
was to consist of an extensive treatment of all the bones, muscles, tendons
and nerves of the human body, all illustrated in large format. Eisenberger
and Lichtensteger considered themselves fortunate, since their employment

die Natur wenig beobachtet, oder es ist die nattrliche Vorstellung durch die Kunst
geschandet, bey allen aber dadurch ein falscher Eindruck verursachet worden.”

39 Trew (1733), cited Schnalke (1995a), p. 58. Original German: “damit er die Kiin-
stler anzuweisen wisse [...], was eigentlich vorzustellen seye, um welches willen
er auch sonderlich die Aehnlichkeit wohl muss beurtheilen kénnen, damit nicht
die denen Kinstlern beliebte Annehmlichkeit der Deutlichkeit etwas benehme.”

40 Examples of anatomical sketches by Trew are reproduced in Schnalke (1995c),
p. 61 and p. 182. At least in this regard Trew’s confident assessment of himself
was not unfounded.
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seemed secure for years to come. They immediately got down to work, so that
the first plates could be printed at the same time as the text. However, they
received no further word from Trew, and the project dragged on over many
years without much noticeable progress. Eisenberger and Lichtensteger urged
their employer to continue the venture, once so enthusiastically started, in
which both of them had invested considerable time and effort.4! Only seven
years after the first announcement of the anatomical work did the first volume
of the textbook, dealing with the bones of the skull, appear in print; no one
at that time knew that this volume would be the only one to be published.

In his preface to the volume, Trew referred in detail to the making of the
plates, describing the procedure as follows:

First, | placed the items to be depicted in such a way that everything which
had to be noted was visible; second, the painter made an outline of it; third,
I examined the outline against the specimen; fourth, the painter completed
the drawing; fifth, I held the completed drawing against the specimen again;
sixth, the painter and | re-examined the copperplate against the drawing.*?

Although Trew’s description would have been written after the plates had
been manufactured and might not accurately represent what had actually
taken place, one can still get an impression of the different roles of the par-
ticipants: and one finds that it was not the draughtsman but the author of
the work who had the most important role! According to Trew, the author
not only selected the objects to be depicted, he also arranged them in the
way he thought best. Then, he presumably gave detailed instructions to the
draughtsman as to how to represent every structure, finally minutely checking
the execution of every stage of the working process. In addition, one should
bear in mind that Trew had previously instructed the draughtsman and en-
graver in anatomy, precisely in order to prepare them for this kind of work.
Incidentally, it is quite remarkable how every stage of the working process
corresponds so exactly to what Trew had set out as the role of the author
of illustrated works in his leaflet: from his point of view, the author was in
charge. He was responsible not only for the text but also for the pictures;
and therefore it was only right and proper to demand that the author should
be knowledgeable in the field of anatomy or botany as well as know how
to draw the scientific objects in question. Although the contributions of the

41 see the correspondence of Eisenberger and Lichtensteger with Trew in the Trew
Collection, TRWC.

42 Trew (1740), Preface, paragraph 13. Original German: “Erstlich habe ich das,
was abgebildet werden sollte, in dasjenige Lager gebracht, wodurch alles, was
anzumerken war, in Vorschein kdme; Zweytens hat der Mahler darnach den Umriss
gemacht; Drittens habe ich den Umriss nach dem Muster untersuchet; Viertens
hat der Mahler die Zeichnung vollig ausgearbeitet; Fiunftens habe ich die aus-
gearbeitete Zeichnung wiederum gegen das Muster gehalten; Sechstens haben der
Mahler und ich den Kupferstich wiederum nach der Zeichnung untersuchet.”



32 2 The Making of Botanical Illustrations

draughtsmen and engravers were certainly important, there was little scope
for them to make any decisions of their own.

The same method of working can be seen in the botanical drawings car-
ried out for Trew, and in the works edited by other authors one finds similar
principles: authors tried to have as much control as possible in the making
of the illustrations. The supervision of employees and correcting the draw-
ings and page proofs took up a large proportion of the time spent on the
production of such a work. Frequently, authors would prefer an aesthetically
inferior drawing to an incorrect one — and therefore often reached for brush
and burin themselves. Many drawings of the Selectarum Stirpium America-
narum, to name only one example, were done by Nikolaus Joseph Jacquin
himself, while Johann Jakob Dillenius as well as the less well-known Johann
Daniel Leers even executed the engravings themselves.*? In examining Trew’s
practice of publishing illustrated works, one should bear in mind that the
circumstances in which he worked were extremely favourable: Trew had the
financial and institutional means not only to train his draughtsmen but also
to employ them in the long term, which meant that they could get used to
his requirements and that Trew, in turn, knew what he could expect of them.
Few eighteenth-century botanists were in such a position and could exploit
the advantages of a collaborative method of working to the same extent. Not
least on account of their long-standing and intensively supervised training,
the draughtsmen and engravers working for Trew were highly sought after in
Europe, as will be shown later on.

2.1.4 The Instruction of the Draughtsmen

Both Eisenberger and Lichtensteger were studying at the Nuremberg Academy
of Arts, that is, both of them were qualified academic draughtsmen. However,
not all the artists involved in botanical or more generally scientific draw-
ing underwent a formal education. Ehret, for example, never saw a drawing
academy from the inside, and the same applies to the Bauer brothers, Franz
and Ferdinand, who also became famous for their botanical drawings.** Ehret
and the Bauer brothers had first been taught to draw by friends or family
members, and had then been lucky enough to find a botanist to introduce
them to the special features of scientific illustrations: Trew and Linnaeus took
on the botanical instruction of Ehret, while Jacquin and later Joseph Banks
and John Sibthorp instructed Franz and Ferdinand Bauer. Other draughts-
men were trained in workshops; and, as previously mentioned, even botanists
with no broad artistic knowledge occasionally illustrated their own works.

13 See Leers’s preface to his Flora Herbornensis in Leers (1775) and Dillenius’s
preface to the Hortus Elthamensis in Dillenius (1732).

44 On the two Bauer brothers, see the extensive studies Lack (2000) and Lack &
Mabberley (1999); on Ferdinand Bauer, in particular, see also Norst (1989). Fur-
ther references can be found therein.
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Studying at an academy of arts, it seems, was not a necessary precondition
for becoming a successful botanical draughtsman; it provided, nonetheless,
a possible entrance ticket, especially in Nuremberg.

However, there was a lot more to making high-quality botanical illustra-
tions than simply knowing how to draw — otherwise the circle of artists en-
gaged would not have been so restricted: in the eighteenth-century world of
plant illustrations, the same small number of draughtsmen working in differ-
ent locations crops up again and again. The particular conventions of scien-
tific drawing were part of the additional knowledge that draughtsmen were
expected to acquire; plants intertwined with each other, for example, were
unacceptable. But an aspiring draughtsman of botanical illustrations had to
learn more than that, as, for example, Ehret discovered when he met Trew in
1733. In Ehret’s autobiographical outline, transcribed by Trew, this meeting
was described as follows:

Here [in Nuremberg] he [Ehret] stuck around for a few days and made a
few paintings of plants, which were then flowering in my private garden, on
which occasion | told him which parts of a flower and fruit should be pre-
sented particularly clearly so that the characters of its genus could be clearly
recognized, upon which he became even more eager to continue painting
plants.*®

So, the botanist not only had to teach his draughtsmen how to design a
scientifically usable drawing, he also had to givem them an introduction to
botanical theory. Even Ehret, who, as a gardener, would have been more famil-
iar with plants and their organs than most academic artists, had to improve
his knowledge in this respect. Among other things, Trew explained to Ehret
the details of flower morphology, which was to gain enormous taxonomic rel-
evance once Linnaeus’s sexual system became established. In a way, though,
it is rather surprising that Trew instructed Ehret in botanical theory, for he
could have relied on the draughtsman’s well-known talent for drawing exactly
from nature. However, Linnaeus was also not completely satisfied with Ehret’s
work when he met him in 1735 on George Cliffort’s estate in the Netherlands.
Johann Beckmann, a contemporary of Linnaeus, described the collaboration
between draughtsman and botanist in the (published) notes of his Swedish
Journey:

[Linneaus] talked Cli ort into engaging Ehret to paint the flowers required
for the Hortus Cliffortianus. He did so, but initially did not want the

45 Herrn Georg Dionysius Ehret bisherige Lebens-Umstdnde [...], no pagination.
The transcript of this text was taken from Kastinger Riley (1996); this para-
graph appears on p. 520. Original German: “Hier [in NiUrnberg] hielt Er [Ehret]
sich einige Tage auf und verfertigte etliche Gemé&hlde von Pflanzen, die damals
in meinem Hauss-Garten blihten, bey welcher Gelegenheit ich IThm einige An-
weisung gab, welche Theile einer Blithe und Frucht besonders deutlich missten
vorgestellet werden, um seine Geschlechter-Zeichen daraus ersehen zu kdnnen,
worauf Er desto begieriger wurde, in Mahlung der Gewéchse fortzufahren.”



34 2 The Making of Botanical Illustrations

stamina, pistils and other small details to be included, since he thought
they would spoil the look of the drawings; in the meantime, however, he
let himself be persuaded, and then he liked the work so much that he even
wanted the tiniest and most unnecessary details to be noted down.*¢

Ehret’s botanical knowledge was perfected still further, it seems, by Lin-
naeus, particularly with regard to the organs of flowers. Trew and Linnaeus
allegedly quarrelled over whom had the greater influence on Ehret; for the
purposes of this study, it should suffice that both men believed that a botan-
ical draughtsman needed some technical knowledge in order to make good
illustrations. And both sacrificed much time and effort putting this convic-
tion into practice and imparting some of their botanical knowledge to the
ambitious gardener.

In this Ehret was no exception. When, for example, Trew set out to publish
a new edition of the Herbarium Blackwellianum and engaged Eisenberger
for the project, he gave him a similar introduction to botany.*” Beyond this
direct introduction, copying earlier illustrations played a central part in Trew’s
training strategy. It has been attested for almost all the draughtsmen working
around Trew that they drew copies of other illustrations. Andreas Ignazius
Mayr, for example, one of the first draughtsmen to work for Trew, was asked
to copy Ehret’s florilegium, which the artist had shown to interested parties in
Regensburg.*® Many copies of other illustrations by Ehret are also preserved
in Trew’s estate, some executed by Eisenberger.*’

By borrowing the originals of botanist friends and having them copied
by his employees, Trew was able to enlarge his own collection. But this was
not the only purpose of copying: in the eighteenth century, copying older,
high-quality illustrations was standard teaching practice in art academies and
workshops, and was something that at least some of the draughtsmen working
for Trew were familiar with. As drawing manuals regularly maintained, copy-
ing helped educate an artist’s “visual judgment”, “manual skills” and “good

6 Fries (1911), p. 118. | am grateful to Professor Dr. G. Wagenitz (Gottingen) for
pointing out this book to me. Original German: “[Linné] beredete Cli ort, dass
er Ehret bedung, die zu dem Horto Cliffortiano néthigen Blumen zu mahlen. Er
that solches, wolte aber durchaus nicht anfanglich die stamina, pistilla und andern
kleinen Theile mit mahlen, weil er meynte, solche verunzierten die Zeichnungen;
inzwischen liess er sich doch endlich bereden, und da gefiehl ihm diese Arbeit
selbst so sehr, dass er hernach auch die geringsten und unndéthigsten Kleinigkeiten
bemerken wolte.”

4" Trew & Blackwell (1750-73); Vol. 1, Preface.

48 Schnalke (1995a), p. 108; Ludwig (1998), p. 205. Beurer referred to this flori-
legium in his first enthusiastic remarks on Ehret’s skills. See the quotation at the
beginning of the chapter on p. 20. After having it copied, Trew sold the original
florilegium to his colleague Johann Wilhelm Widmann. See Schnalke (1995b),
p. 306.

49 Eisenberger also copied some images of the contemporary Nuremberg painter,
Barbara Regina Dietzsch. An example is reproduced in Ludwig (1998), p. 160.



2.1 The Author and his Draughtsmen 35

taste”; in short, it taught the apprentices the common conventions of the
genre.’® The widespread use of copying in botanical illustrations was possibly
influenced by this teaching practice.’!

2.1.5 Nuremberg as Pflanz Schule

Trew’s influence on eighteenth-century botanical illustrations was so great
that it is difficult to appraise it fully. In addition to the works he edited, he
also initiated and often supervised numerous other projects, mostly carried
out by draughtsmen that he had trained. Partly because of these activities,
Nuremberg became to be known as a centre of botanical illustrations — and of
natural history illustrations in general — the protagonists of which worked all
over Europe. This was, of course, not only due to Trew’s activities but also
to the extremely favourable conditions in Nuremberg at that time for pro-
ducing illustrated scientific works. At the beginning of the eighteenth century,
the Nuremberg Academy of Arts had been turned into a public educational
institution, which guaranteed a regular supply of newly and well-qualified
artists looking for work. °? But even in prosperous Nuremberg, the demand
for portraits, still-lifes and other pieces of fine art was not limitless; the mov-
ing in of foreign artists looking for commissions from the wealthy middle class
intensified the competition still further. Therefore, many draughtsmen and
engravers looked for fields of activity outside the fine arts, and for some nat-
ural history illustrations offered a welcome market niche. Furthermore, thanks
to Nuremberg’s long tradition of book-making, a large number of experienced
publishers, well-trained engravers, printers, colourists and bookbinders were
at hand.3

50 On the education of eighteenth-century draughtsmen, see, e.g., Pevsner (1986),
Dickel (1987) or Riimelin (1996).

51 See Nickelsen (2000), Chapter V, as well as Chapter 6 of this book.

52 The restructuring of the Nuremberg Academy of Arts was launched on 14/15
December 1704 when the Academy’s council o cially released its new statutes.
From this point onwards, the Academy o ered an academic course in fine arts — a
training that hitherto had been strictly regularized by the guild-like organization
of this craft in Nuremberg and could only be attained through an apprenticeship
in an approved workshop. Only in 1713 was this old order of the guild completely
abolished, and painting became considered a liberal art. See Ludwig (1998), pp.
105 . and Schwemmer (1973), pp. 234 . See Tacke (2001) for facsimile editions
(and their instructive explanation) of the rules that regulated the craft of paint-
ing in Nuremberg from the sixteenth to eighteenth centuries, set out in Nurem-
berg’s so-called Malerzunftbiicher (painters’ guild books). Dackerman (2003a),
pp. 19 ., describes the trade of the Briefmaler and Illuministen in sixteenth- and
seventeenth-century Nuremberg, tracing the activities of the Mack family as a
case study.

53 See Nissen (1966), pp. 167 . For more comprehensive accounts of eighteenth-
century book illustrations and related crafts in Nuremberg, see Grosswald (1912),
Lanckoronska & Oehler (1932) and Schwemmer (1973).
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Like the draughtsmen, some of the people qualified in these other profes-
sions also chose to specialize in scientific works, so that many natural history
books were commissioned by specific publishers and engravers in Nuremberg,
for example, by Johann Michael Seligmann and his heirs, Georg Wolfgang
Knorr, Adam Ludwig Wirsing or Augustin Christian Fleischmann. Few pub-
lishers, however, could afford to restrict themselves exclusively to works on
natural history, since these books were usually not very profitable, to put
it mildly; at times, the multi-volumed and poor-selling scientific books al-
most ruined publishers.?® Scientific draughtsmen also often worked in other
fields. It is known, for example, that, when his project with Trew stagnated,
Eisenberger journeyed to North Germany, where he was “so lucky as to do
portraits of mostly people of the higher classes”, which presumably gave him
some money to live on.?®

It was in this artistically productive environment that Trew demon-
strated his abilities as a physician, botanist, art teacher, author and mentor
of scientific illustrated works. For his botanical work alone, a whole circle
of draughtsmen was employed by Trew, some more talented than others.%¢
Best documented, however, is Trew’s close collaboration with Ehret and
Eisenberger. At the same time Magnus Melchior Payerlein and Georg Wil-
helm Baurenfeind were also working for Trew. While very little is known
about Payerlein, Baurenfeind gained renown primarily for having partici-
pated as a draughtsman in the expedition to Arabia under the leadership of
Carsten Niebuhr, during which all the expedition members, with the exception
of Niebuhr, died.’” Payerlein and Baurenfeind were succeeded by Johann
Christoph Keller, one of the most talented draughtsmen working in Trew’s
circle and whom Trew recommended to Casimir Christoph Schmidel for his
Icones Plantarum.%® Keller’s drawing of a grapevine has been included in
the picture selection of this study as have his microscopic plates, which were
commissioned by Wilhelm Friedrich Freiherr von Gleichen (known as Russ-
worm).%® Keller was also employed by Carl Christoph Oelhafen to do the

54 On this point, see the detailed account in Johns (1998) on the production and
sale of scientific works in London from the sixteenth to eighteenth centuries.

55 See Eisenberger’s autobiography, written for G. A. Will’'s Niirnbergisches
Gelehrten-Lexicon; the manuscript is preserved in Nuremberg’s town library, see
shelf mark Will 111,43, 2. Cited Ludwig (1998), p. 158.

56 Trew gave a short list of the draughtsmen working for him in the preface to his
Plantae Selectae; see Trew (1750-73). A detailed summary of the circle around
Trew with short biographies of many of those involved can be found in Ludwig
(1998), pp. 157 . For further details, see the comprehensive biographical dictio-
nary on artists, Thieme & Becker (1992).

57 See Niebuhr’s descriptions of his travels in Niebuhr (1772) and Niebuhr (1774-78).
On the expedition, see the classic account in Hansen (1964) and, more recently
published, Wiesehtfer & Conermann (2002).

58 Schmidel & Keller (1762-97).

59 Gleichen (1777).
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illustrations for the German translation of a work on forestry originally writ-
ten in French by Henri Louis Duhamel du Monceau.’® Martin Rossler was
another draughtsman who worked for some time for Trew, before being wooed
away to the royal botanical gardens in Copenhagen in 1755:51 he was one of
the first botanical draughtsmen that Georg Christian Oeder engaged for the
prestigious Danish project, the lavish Flora Danica.5?

Oeder did not visit Nuremberg by chance when looking for suitable
draughtsmen and engravers for his project; rather, he thought it more pro-
bable that he would find suitably qualified employees in Nuremberg than
anywhere else. He announced his visit on 2 December 1754 and asked Trew
whether he could:

with advice from the director [of the Nuremberg Academy of Arts] Mr.
Preissler look around for a good man — well-mannered and obedient — who
would be able to draw plants from nature competently, using ink and colours
and based on good drawing principles.5?

He “had always been of the opinion |...] that it would be easiest [to find] a
competent person in Nuremberg, [it] being such a good Pflanz Schule [literally,
plant school]”.6 Shortly before, Oeder had tried to engage Ehret as director
of the botanical gardens that had recently been established in Copenhagen
under the patronage of the Danish king — possibly with the ulterior motive
of getting Ehret to work for him as a draughtsman as well. Having sought
advice from the British naturalist John Ellis, however, Ehret had declined
this offer® — just as he had turned down Linnaeus in 1747, when the latter
had asked him to work for him as a draughtsman in Uppsala, Sweden.% In
Nuremberg, Oeder’s high hopes were not disappointed. He not only engaged
Martin Réssler to work for him as a plant draughtsman, he also recruited the
latter’s father, Michael Réssler, as an engraver for the Flora Danica. And these

50 Duhamel du Monceau & Oelhafen (1762). It is not known whether Keller also
executed the engravings in this work that were copied from a book published
earlier by Joseph Pitton de Tournefort.

61 See Schnalke (1995a), p. 112.

52 Oeder (1766-1883).

53 Original German: “[...] sich mit zurathe ziehung des Herrn Director Preisslers
nach einem guten Menschen umzusehen, der bey guten Sitten und einer folgsamen
Gemuths Art, Pflanzen nach der Natur, mit Tusch und Farben, nach guten Ze-
ichnungs grinden, mit einiger Fertigkeit mahlen kann.”

54 TRWC. Oeder, G. C. to Trew, No. 1, 2 December 1754. Cited Ludwig (1998),
p. 164. Original German: “[Er sei] allezeit der Meynung gewesen [...], in Nurnberg,
als einer guten Pflanz Schule, am leichtesten einen tlichtigen Menschen zu finden”.
In another letter dated 4 July 1755, Oeder thanks Trew for the kind reception he
was given in Nuremberg. See TRWC, Oeder, G. C. to Trew, No. 6.

5 See Calmann (1977), p. 81. See also in the Linnean Society’s Proceedings, Nov.
1883-June 1886, Short Memoir of G. D. Ehret, p. 49. Letter from Ellis to Ehret,
27 July 1754.

56 See Nissen (1966), p. 110.
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were not the only two Nuremberg artists that were to collaborate with him
in this venture: in July 1769 Oeder engaged the Nuremberg-trained Johann
Christoph Bayer as a draughtsman, whose son, Johann Theodor Bayer, was
to continue the work after his father’s death. And the fourth employee from
Nuremberg to travel to Copenhagen was Franz Michael Regenfuss, who also
had made a name for himself as an engraver of natural history illustrations
in Trew’s circle.5” Thus, even the Flora Danica, produced in far-away Copen-
hagen, was heavily — if indirectly — influenced by Trew. Albrecht von Haller
also consulted Trew when he could not find adequately qualified employees to
make scientific plates for him in Berne, Switzerland.®® Trew recommended the
engraver Lichtensteger, who had worked on Trew’s anatomical project, and
to whom Haller consequently gave several commissions. By this time, Haller,
who was then based in Gottingen, had already worked successfully with em-
ployees trained by Trew: Michael Rossler had drawn at least two panels for
his well-known Icones Anatomicae.

Throughout Europe one finds similar networks of recommendation: the
same draughtsmen and engravers tended to be commissioned to carry out the
natural history works of that period. Ehret worked first for Weinmann, then
for Trew (in between for Linnaeus) and finally in London for the Royal Society
as well as independently.5? Keller also worked for Trew, then later for Freiherr
von Gleichen, for the publishing house Knorr, for Schmidel and for Oelhafen.
Friedrich Guimpel was trained and supported by the pharmacist Friedrich
Gottlob Hayne, received further training from Karl Ludwig Willdenow, be-
fore finally exercising an almost total monopoly on the making of natural
history plates in and around Berlin towards the end of the eighteenth cen-
tury: Guimpel not only drew and engraved almost all the illustrations for the
journals of the Academy of Sciences and for the Gesellschaft Naturforschen-
der Freunde (Society of Friends of Nature Research); he also did drawings for
Hayne and other authors as well as publishing some of his own works.”® The
draughtsman and engraver James Sowerby, who, with his family enterprise,
supplied the whole of England with scientific illustrations, was also influential,
as was Jakob Sturm and his sons, who manufactured plates for botanists all
over southern Germany.

57 For details, see Ludwig (1998), pp. 164f.

58 Haller first enquired after anatomical illustrators; later he was also involved with
producing botanical plates. See, e.g., Haller to Trew, 28 March 1737 (No. 10, pp.
60f.) and 18 August 1737 (No. 11, pp. 61f.). Trew to Haller, 26 November 1738
(No. 13, p. 63f), Haller to Trew, 28 February 1763 (No. 40, p. 123.) The numbers
and page references refer to the printed versions of the correspondence between
Haller and Trew; see Steinke (1999).

59 Among others, see Ehret’s biographical outline in Calmann (1977).

" From the author’s own research.
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2.2 The Plantae Selectae

After this general view on Trew and the craft of scientific illustrations in
the eighteenth century, I shall now look at one of his projects in detail: the
production process of the Plantae Selectae, Trew’s most ambitious work. His
intention was to publish 100 of Ehret’s finest plant drawings (Ehret had, by
then, become very well-known as a draughtsman of plants.). The first issue
of this work, composed of ten illustrations, appeared in 1750; the last was
published in 1773, after Trew’s death.

Trew was not simply satisfied with engaging the best draughtsman on his
project; he also wanted the best publisher and engraver. For the Plantae Se-
lectae, he managed to engage the renowned Johann Jacob Haid to work with
him (fig. 2.3, p. 40). Haid was regarded as one of the best copper-engravers
of the time; additionally, he was widely experienced in producing botanical
works, since he had done a large part of the engraving and printing of Wein-
mann’s Phytanthoza Iconographia. There was, however, one snag in engaging
Haid for the project — at least, from Trew’s perspective: at the time, Trew was
living in Nuremberg, Haid ran his workshop from Augsburg and Ehret was
based in London. This state of affairs made the collaboration between author,
draughtsman and engraver rather difficult. However, this arrangement turned
out to be a stroke of luck for historians, since much of the correspondence,
which out of necessity took place between the protagonists, has survived (pre-
served, as mentioned in earlier footnotes, in the University Library Erlangen).
Trew kept all the letters sent to him, plus many draft versions of his own
letters, and they reveal a great deal about the project and its difficulties.”

2.2.1 The Project

Trew intended the Plantae Selectae to be his masterpiece: only Ehret’s most
beautiful drawings would be included, of which the majority would be illus-
trations of foreign plants, with the aim of impressing readers both with their
novelty and beauty.”? Notwithstanding the need for splendour and beauty, a
high scientific standard was also paramount: even in this work, where aes-
thetics played a far more important role than, for example, in the Herbarium

"1 See TRWC; the rest of the chapter concentrates on an analysis of the correspon-
dence between Trew and Haid: Trew, C. J., Nos. 256-295, and Haid, J. J., Nos.
153-311).

72 See on this point, e.g., Trew (1750-73), preface, or Trew’s account in TRWC,
Trew, C. J. to Haid, No. 263, 29 October 1749, stating, with reference to the
Plantae Selectae, that “to this purpose only those pictures shall be selected from
the large collection that not only distinguish themselves by their rarity but also by
their exceptional beauty”. Original German: “[...] hiezu aus dem grossen Vorath
derselben nur solche [Bilder] sollen ausgewehlet werden, die nicht nur allein wegen
ihrer raritat sondern auch wegen ihrer besonderen Schonheit sich distinguiren”.
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Fig. 2.3. Johann Jacob Haid (1704-1767). Copper-engraving by Haid, printed in
the Plantae Selectae, Vol. 1, 1750.

Blackwellianum,™ which appeared contemporaneously, Trew wished to avoid
purely decorative flower images.

Originally, it was agreed that twenty plates per half-year would be pro-
duced — at least this is what Trew was still stating in 1750 in a letter to Haid;™*
but only a year later, in the preface to the first issue of the work, published in
1750, he was already speaking of delivering only ten plates per half-year. But
even this revised estimate would not be fulfilled: after the first issue, the next
two issues took a year each to produce. Then, production increasingly broke
off and, by 1765, only the seventh issue had been published. This was the
last issue which Trew oversaw before his death in 1769. Furthermore, not only
the number but also the precise criteria for the selection of illustrations were
considerably revised: by 1755, five years after the appearance of the first is-
sue, Trew had abandoned the idea of publishing solely Ehret’s drawings. They
would, in future, only use the drawings from Trew’s collection that needed the
least work: on the one hand, because Trew could no longer provide the text to

™ Trew & Blackwell (1750-73).
™ See TRWC; Trew, C. J. to Haid, No. 267, 16 March 1750.
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Ehret’s elaborate pictures quickly enough; on the other hand, because Haid
and his employees were increasingly complaining of the cost per illustration,
which, they said, would bring them to financial ruin.”

Thus, the Plantae Selectae proceeded in a way similar to Trew’s anatom-
ical textbook: from a sweepingly ambitious, even somewhat megalomaniac
beginning, progress became increasingly hesitant until the original aims and
criteria were gradually dropped (owing to lack of time and practical diffi-
culties). Nevertheless, seven impressive issues of the work did appear under
Trew’s competent editorship, and it is the production of their illustrations
that I shall examine next.

2.2.2 The Drawings

In the eighteenth century, copper-engraving was the technique used for repro-
ducing drawings of plants (and other subject matter) in book form. These
engravings were not designed free hand; the images to be reproduced were
usually taken from watercolour drawings executed on paper or parchment.”®
In this first, unprinted form, botanical illustrations were offered for sale to en-
thusiasts and botanists, such as Trew, who collected them and, depending on
their level of interest, either only admired or used them for scientific purposes.
If, however, one wanted to publish these pictures, they had to be transformed
into copperplates for multiple printing.”” For the moment, I shall examine the
watercolour drawings and reconstruct the way they were made.

Sources of Information

First of all, plant draughtsmen needed sufficient information of the species on
which they could base their drawings. William Curtis, for example, wrote the
following in the preface of his Flora Londinensis, published in 1777:

[The author] means to take the greatest pains in the examination of those
plants which he figures; to have them drawn from living specimens most
expressive of the general habit of appearance of the plant as it grows wild;
to place each plant, as much as is consistent, in the most pleasing point

75 See TRWC, Trew, C. J. to Haid, No. 279, 8 December 1755. A year later, Trew
asked Haid to return him the text of two images by Ehret, which were considered
too complex, and suggested instead a picture by Eisenberger, which would reduce
the workload: the drawing of an aloé (which was actually a yucca plant, as Trew
pointed out) that had flourished in Trew’s own garden. See TRWC, Trew, C. J.
to Haid, No. 281, 30 December 1756.

"6 The technique of watercolour painting was the rule; in addition various gouache
techniques were also used.

™" The term “copper-engraving” is used generically in this book and I do not di er-
entiate between the di erent types of engravings or etchings. For more detailed
explanations of the di erent techniques, see, e.g., Lippmann (1963), Koschatzky
(1993) or the specific literature they cite.
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of view; and to be very particular in the delineation and description of the
several parts of the flower and fruit, more especially where they characterize
the plant.”®

This description more or less fits the method described by Trew for produc-
ing his anatomical work. The botanically well-informed author plays an impor-
tant role: he chooses the subject matter and is responsible for the arrangement
of the motives — and, it should be noted, all before the draughtsman has had
any influence on the picture’s design.

In this quotation, Curtis laid particular emphasis on using living plant
specimens for the illustrations of his work. Living plants were an important
source of information, and presumably all draughtsmen and authors of illus-
trated botanical works used them in their work, including Ehret. This does
not mean, however, that he selected a single specimen — or that Trew gave him
one — and then kept strictly to this model. Typically Ehret used many exam-
ples of a species for his illustrations. The botanist William Watson reported
on Ehret’s working method while the latter was drawing an Oenanthe aquat-
ica, succo viroso crocante to illustrate an article by Watson to be published
in the Royal Society’s Philosophical Transactions:

I am informed by Mr. Ehret, that, in drawing the Oenanthe, which he has
executed with his usual Elegance and Accuracy, he was obliged to have a
Quantity of it placed before him on a table; when, the Room being small,
the E uvia thereof caused in him an universal Uneasiness, with a Vertigo;
so that he was constrained to have it removed, and never after placed before
him but a small piece at a time.”

Thus, for his drawing of the Oenanthe aquatica (water fennel) Ehret had
placed so many plants before him that the ethereal oils which this species
secrete had made him nauseous. However, even this did not persuade him
to stick to using only one specimen: Ehret merely decided not to examine
all the plants at once, but one after another. Numerous other authors have
acknowledged that they used a large quantity of specimens for their plant
illustrations, in order to avoid depicting individual peculiarities. In the preface
to his Vegetable System, John Hill declared:

The Reader will be pleased to know, that the Work now laid before him,
has been printed and engraved more than a year; and has been kept so long
unpublished, that truth and nature might appear in it, not only correctly
represented from particular objects, but confirmed, ascertained, and uni-
versal. [...] The Plants themselves have furnished their own characters, not
the accounts of those who had elsewhere seen them. They have been raised
for this purpose in a garden where no manure has ever been admitted; and
where there are no single Plants, but intire beds of each. They have been

"8 Curtis (1777-98), Preface.
™ Watson (1746), in Philosophical Transactions, 44 (480), pp. 239f. For the illustra-
tion, see Plate 1V of the same volume of the Philosophical Transactions.
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therefore raised in a state of simple nature; and, if any thing has appeared
particular in one or two, it can have caused no error, since there were others
of the kind wherwith to compare those variations.®°

Hill was, it seems, concerned to provide his draughtsmen with a large quan-
tity of fresh material — he even grew plants himself for exactly this purpose,
without the use of fertilizers or other artificial means. In this way, Hill stressed,
atypical characteristics of a specimen could be recognized and thus excluded:
“truth” and “nature” should appear “confirmed, ascertained, and universal”.

However, living specimens were not always available in any great quantity.
In particular, the yields of scientific field trips and expeditions form excep-
tions to the practice just described: on a field trip, many new species had to
be recorded comparatively quickly, usually with no time to compare different
specimens — not to speak of the impossibility of consulting the technical lit-
erature. The splendid plates of the Flora Graeca,®' illustrated by Ferdinand
Bauer, are the result of such an excursion — and they also show that these pic-
tures did not quite arise as one might have imagined.®? Bauer executed only
rough drawings in the countryside, which he then annotated with a number
code to denote the colouring. Hence, he did not draw these illustrations in
a romantic Greek setting, as one would like to imagine, but in cold, grey
England.®3 To complete the images, Bauer used his memory, his sketchbook,
perhaps a specimen growing in the local botanical gardens, but most impor-
tantly he based his final drawing on various dried specimens that had been
collected during the expedition. The botanist in charge of the expedition, John
Sibthorp, wrote to Joseph Banks after the journey:

I would have sent you at present some of the dried specimens, had | not been
apprehensive that you already possess a considerable part of them [...] &
my Painter at the same time pleading the necessity of several specimens to
compleat his Figures, having taken only rough sketches in the course of our
Route.®*

This procedure can be reconstructed by comparing the dried plants col-
lected by Bauer with the final drawing.®® The drawing resembles the dried
plants in its details and design, which is surprising, since one would assume
that a dried plant would only bear a slight resemblance to the living plant;
but Bauer did not use just one dried specimen for his drawing, he unified the
features of several specimens to construct his own version of the plant.

80 Hill (1759-75), Preface, no pagination.

81 Sibthorp & Smith (1806-40).

82 On the history of this work, see Lack & Mabberley (1999).

83 For the code system of the Bauer brothers, see Lack (1997) and Chapter 5, section
5.2 of this book.

84 Cited Lack & Mabberley (1999), p. 50.

85 Two examples of photographed dried plants and the drawings made from them
can be found in Lack & Mabberley (1999): figs. 26 and 27 (pp. 78/79: Campanula
rupestris) and figs. 15 and 16 (pp. 56/57: Ranunculus asiaticus).
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It was common practice for draughtsmen to work from dried plants. Ehret
is also said to have occasionally used dried plants, and at least one of his
illustrations for the Plantae Selectae was executed in this way.®6 He also did
the drawings for Banks with the material that Banks had brought back from
his expedition to Newfoundland and Labrador.®” Even for the representation
of native species, dried material was an important source of reference if fresh
samples were unavailable. The same procedure that had been applied to the
plates of the Flora Graeca were used for the drawings of Oeder’s Flora Danica
and was described by Beckmann in his Swedish Journey. The plants were,
Beckmann wrote:

painted in loco natali, however not always the whole plant, but occasionally
only the flowers, buds and a leaf, from which the painter afterwards painted
the whole plant with the help of a dried specimen. This would be the reason
why Linné complained that not all the plants were shown in a natural
position and in their natural habit and appearance.®®

Thus, although this practice may have been widespread, the results were
not always successful. In order to reconstruct a living plant more truthfully
from a dried specimen, special techniques were developed, as John Hill de-
scribed in the preface to his Ezotic Botany (1759):

Most of the plants came over dried, as specimens; and they were brought
to the state wherein they are represented in these designs, by maceration in
warm water. The method was this. The plant was laid in a china dish, and
water was poured upon it, nearly as much as the cavity would hold; another
dish, somewhat smaller was turn’d down upon this, and the edges were
cemented with common paste spread over a gentle fire. Thus after a little
time the lower dish heats; and the water gradually in it: a few minutes then
complete the business. The plant, however rumpled up in drying expands
and takes the natural form it had when fresh. Even the minutest parts

86 See Ludwig (1998), p. 182, footnote 38. Ludwig quotes a note of Ehret’s on
his drawing of the Sida abutilon, which reads: “This was a dry specimen of Mr.
Miller”. Original German: “Dieses wahr ein truckenes Specium von Herrn Miller”.
UB Erlangen: MS. 2380, 93. Engraved, this plate was Tab. XC of the Plantae
Selectae, issue No. 8, 1771.

87 Blunt (1955), p. 68: “When he returned from Newfoundland and Labrador in
1766 Joseph Banks became the last explorer to entrust Ehret with his botanical
discoveries. Ehret made 23 carefully coloured drawings on vellum, all from dried
specimens, but this is noticeable only in the flower of the Dryas integrifolia which
is shown yellow instead of white.” This detail has unfortunately been omitted in
the latest edition of this book, Blunt (1994).

88 Fries (1911), pp. 146f. Original German: The plants were “in loco natali gemahlet,
jedoch nicht allemal die ganze Pflanze, sondern nur zuweilen besonders die Blume,
Knospen und ein Blatt, woraus der Mahler hernach mit Hulfe eines getrockneten
Exemplars die ganze Pflanze mahlet. Diess wird die Ursache seyn, warum Linné
klagete, dass nicht alle Pflanzen die naturlichste Lage und den habitum oder
faciem naturalem erhalten hatten.”
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appear distinctly. The specimen is destroyed by this operation, but it shews
itself, for the time, in full perfection: I could have wished to save some of
these but they were sacrificed to the work; and | hope their remembrance
will live in the designs.®®

Dried and living specimens were not the only source material for plant
illustrations. When, in 1740, a specimen of the Camellia mellia flowered in
Britain for the first time, the owner of the plant engaged Ehret to record this
event in a drawing.”® In Ehret’s sketchbook, next to the outline for this draw-
ing, is a note that reads: “The fruit is copied from a Chinese drawing which
I received from Sir Hans Sloane in 1741.79! Earlier illustrations of species were
important sources of information for draughtsmen, and not only in a case such
as this, where the Chinese drawing was perhaps the only available reference
for the fruit of this rare plant.

The Making of the Image

Thus, plant illustrators used a variety of different types of sources as refer-
ence material, which, as a rule, was not selected by the draughtsman but by
the author of the illustrated work. The latter also supervised and checked the
remaining production stages of the illustration. For example, in the preface
to his Flora Batava, Jan Kops, a professor of botany in Utrecht, assured his
readers that he had made clear to his draughtsmen which parts of the plant
needed to be drawn, so that the taxonomically relevant features, in particular,
would be correctly shown:

It should su ce to refer to the images themselves, in order to convince
everybody that the plants were drawn by him from life; whereas, in the
first place, | explained them to him and dissected them, so that the di erent
parts, whether in their natural size or enlarged, could be better depicted by
him.%?

Both the author and the draughtsman were, it seems, required to have a
deep understanding of the subject matter. Not only did they have to examine
the objects and prepare them adequately, sometimes they even observed the

89 Cited Saunders (1995), p. 76.

9 This is a rare example of a drawing for which only one single plant specimen
was used. One would expect, however, that the sketches made were then double-
checked, if at all possible, using other sources.

91 Cited Calmann (1977), p. 68. The quote can also be found as an annotation to
the printed version of the drawing, note No. 106, in Watson (1746).

92 Kops (1800-49), Preface, Vol. 2; no pagination. Original Dutch: “Het zal genoeg
zyn, my op de Afbeeldingen zelve te beroepen, om een iegelyk te overtuigen, dat
de Planten door Hem naar het leven getekend zyn; wordende dezelve alvorens
eerst door my verklaard en ontleed, op dat die onderscheide deelen door Hem
te beter, 't zy volgens hare natuurlyke groote, 't zy vergroot zouden kunnen
afgebeeld worden.”
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plants over a period of time in order to get to know the different stages of
growth as well as the invariable characteristics of a species. This, for example,
is what Hill reported in his work (see the quote on p. 43), while the preface
of Curtis’s Flora Londinensis contains a similar description:

And in order that he [the author] may obtain a more perfect knowledge
of each plant; that he may see it in every stage of its growth, from the
germination to the maturity of its seed; that he may compare and contrast
the several species together; that he may make experiments to elucidate the
nature of such as are obscure, or bring into more general use those which
bid fair to be of advantage to the public; he is now cultivating each of them
in a garden near the city, into which, by the kind assistance of his friends,
he has already introduced, in the course of one year, about five hundred
di erent species, including sixty of that most valuable tribe of plants the
grasses.”

Drawing the details of a species was no easy task. Ehret examined all the
plants he drew under the microscope; his contemporaries later attributed his
increasingly poor eyesight to this exhausting — and demanding — practice.%*
Eventually, Ehret’s skill in this field became so well known that he was cho-
sen to draw the details of the first work in English to apply the new Linnean
system: Patrick Browne’s Civil and Natural History of Jamaica (1756).9° Al-
though Ehret was honoured to be asked, he replied that he could only execute
some of the drawings owing to the great effort that this kind of work de-
manded:

Consider that examining and dissecting the particular Characters in Plants
takes up as much time, as painting allmost a whole plant without Character,
so | am afrayd that the price will run too high, and to neglect my present
bussnes for another work of little advantage will never do, which | am afraid
at the end will turn out s0.%¢

Ehret wrote this towards the end of his long and remarkable career when he
was in a position to turn down offers of work. His illustrations were undoubt-
edly of extremely high quality, but even the most accomplished, beautiful
and splendid among them — those that Trew wished to publish in his Plantae
Selectae — needed to be modified for this grand project.

93 Curtis (1777-98), Preface.

94 0On 4 October 1768, Mrs. Delany was staying with the Duchess of Portland, who,
at that time, had invited Ehret to work for her, and wrote in a letter: “Mr. Ehret is
very busy for the Duchess of Portland, he has already painted above 150 English
plants, and now they are collected together their beauty is beyond what we have
a notion of, particularly the water-plants! but poor Ehret begins to complain of
his eyes, he has hurt them with inspecting leaves and flowers in the microscope
in order to dissect them.” Cited Blunt (1994), p. 162.

95 John Ellis obtained this commission for Ehret. According to Calmann (1977),
p. 67, the letter is preserved in the archives of the Linnean Society, Ellis Collection
MSS, Vol. 1, dated 21 July 1754.

96 Cited Calmann (1977), p. 67.
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Drawing Standards

Over the course of the next few years, Trew repeatedly pointed out to Ehret
that:

In many of your paintings that | already have in my hands the characters of
the flowers or fruit, or sometimes both, are missing, the depiction of which
I would like to have, in order to make the description complete.®”

As Trew announced at the beginning of their collaboration, he considered
Ehret’s paintings not as decorative items but as objects that should be of
some practical use. Therefore, the usual standards of scientific plant drawings
had to be met, and the detailed views of flowers and fruit as well as the
correct representation of all the other organs of a plant formed part of these
standards.

Occasionally, Trew asked for additional views of a male or female flower
in the case of unisexual species; more frequently he wanted representations
of the seeds or the fruit at different stages of their growth, drawn showing
the internal as well as external structures. Leaves and flowers were also not
always adequately shown in some of Ehret’s works, according to Trew, and
on one occasion he asked for an additional view of a flowering shoot (“blithen-
der Gipfel”).”8 In other cases, Trew already had detailed views but was not
entirely satisfied with them. For the Laurus indicus (Indian laurel), for ex-
ample, Ehret had sent him the illustration of a branch, and a colleague of
Trew’s, Lorenz Heister, had sent him details of the flower and fruit. However,
in Trew’s opinion, the latter came out imperfectly (“unvollkommen”), so that
Trew then asked Ehret to send him new drawings of these details.

In all these examples Trew did not seem to mind that the same specimen
was not used for the general view and the newly requested details. Had Trew’s
aim been to represent individual plant specimens, this procedure would have
been totally unacceptable. Neither did it trouble Trew if the general view
and details had not been executed by the same person. He did not hesitate,
for example, to ask Ehret for details of the flower and fruit of a Bignonia, for
which he only owned a general view drawn by somebody else.? Trew obviously
attached less importance to preserving the drawing style of a picture than to
the completeness of the subject matter, to which the details of the fruit also
belonged. In a postscript to one of his letters, Trew explained how Ehret
should send these details to him:

97 TRWC. Trew, C. J. to Ehret, No. 203, 28 December 1766. Original German: “Dass
mir bey vielen Geméhlden, die ich schon von Ihnen in Handen habe, die charactere
der Blithe oder der Frucht, auch wohl von beyden fehlet, deren Gemahlde ich
ebenfalls zu haben winsche, um die Beschreibung davon vollstéandig machen zu
kénnen.”

98 TRWC. Numerous examples of Trew’s detailed requests for the completion of
pictures can be found in Trew’s letter to Ehret, TRWC, No. 203. The above and
following examples have been taken from this letter.

9 TRWC. Trew, C. J. to Ehret, No. 203, 28 December 1766.
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The characters of the flowers and fruits should only be painted on loose
sheets or scattered over one sheet, so that | can cut them out and paste
each one onto its main view.'%°

Whereas Trew had emphasized in his first letters that every species had
to be done on its own sheet of paper, the details could be drawn on the same
sheet (which would save paper!). Trew would then cut them out and stick
them onto the sheet with the main drawing of the plant. It is known that
Ehret had worked in this way before, that is, that he sometimes drew the
general view of a flowering plant on one sheet and later added to this sheet
details of the plant that had been drawn on a separate piece of paper and at
a later date. See figure 2.4 (p. 49) for an example of this practice. The main
view and the details of the flower and seeds were cut out from other pieces
of paper, stuck onto a new sheet, and the whole drawing was then hand-
coloured with watercolour paints. Ehret may have been compelled to work in
this way simply because he was using living plants and, therefore, had to draw
the details of the fruit at a later date than the flowering plant. Furthermore,
working on only one small sheet of paper was possibly more practical when
viewing details from under a microscope.

2.2.3 The Engraving

These drawings, however, were just the first stage in the process of producing
illustrations for publication: making the copperplates required just as much
attention and at least as much time. There has never been a comprehensive
examination of the production of scientific copperplates on the basis of a sys-
tematic analysis of archive material, which makes it worthwhile to treat this
aspect in considerable detail.'®! Since almost all the illustrations of the exam-
ined selection were made in the technique of copper-engraving, the technical

100 TRWC. Trew, C. J. to Ehret, No. 203, 28 December 1766. Original German: “Die
characteres der Bluthe und der Frichte kénnen nur auf Blattern oder zerstreuet
auf ein Blat gemahlet werden, so kan ich solche zerschneiden und jeden zu seiner
Haupt-Figur Kleben.”

Lack & Mabberley (1999) roughly outline the production process of the copper-
plates for the Flora Graeca, without, however, going into very much detail. Adrian
Johns announced in his book on London’s book printing culture a study of the ori-
gins of the illustrations to the Historia Piscium by Francis Willughby, which was
commissioned by the Royal Society. Similar to the approach I use here, Johns aims
to reconstruct the production of the plates based on the correspondence between
Willughby and the Royal Society; see Johns (1998), p. 434, footnote 116. This
study unfortunately has not yet appeared. For an art historical-oriented exami-
nation of the methods of copperplate engraving and their theoretical discussion
in the eighteenth century, see Rimelin (1996), which also contains a description
of the Stuttgart school of copperplate engraving. It does not, though, cover the
production of scientific illustrations and their special requirements.

101
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Fig. 2.4. Two drawings of the shooting star (Gdtterblume) by G. D. Ehret, dated
1744. Reproduced from Ludwig (Nirnberger naturgeschichtliche Malerei, 1998),
p. 216. Original drawings: Natural History Museum, London. The drawing on the
left was probably based on the one on the right. The sketch on the right is an ex-
ample of Ehret’s collage-like style of drawing: the general view of the plant and the
details of the flowers were drawn on one sheet of paper, then cut out and stuck onto
another piece of paper on which parts of some of the leaves executed on the first
sheet were completed. The views of the fruit and seeds were done on a third piece
of paper, which was then also stuck onto the underlying second sheet to form one
illustration.

explanations of this section apply not only to the Plantae Selectae but also
to the majority of other plant illustrations looked at in this study.!%

From his collection of drawings, Trew chose those images for the Plantae
Selectae that he considered most worthy and suitable for publication, and sent
them to Augsburg for processing. To transport these packages, Trew used the
services of a certain “Miss Ciistin, who delivers every fortnight to Augsburg

102 The exceptions are the prints by Mayr and David Heinrich Hoppe, made using a
method known as nature printing, and George Sinclair’s lithograph of the sweet
vernal grass.
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for free”, as Trew informed Haid.'%® (The ordinary postal services of the time
were possibly too slow, too expensive or too dangerous.) The lady in question
seemed to have been able to travel the distance of approximately 170 kilome-
tres between the two towns of Nuremberg and Augsburg remarkably quickly:
Trew mentioned in one of his letters that, if required, transportation there and
back could be done within 48 hours.!®* In Augsburg, under Haid’s close su-
pervision, Ehret’s drawings were then transferred onto copperplates, a process
that required considerable observational and drawing skills, and determined
the quality of the print. It comes as no surprise, therefore, that the publisher
Haid sometimes engraved Ehret’s detailed drawings himself.!*® How Haid and
his employees presumably proceeded can be taken from the technical litera-
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Fig. 2.5. A printing workshop for copper-engravings from the second half of the
eighteenth century: the printer is driving a prepared plate through the copper press;
above him, prints have been hung up to dry. From Bosse (1765), No. 18.
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to another project elsewhere. Haid described this problem in one of his next
letters to Trew:

Five or six weeks ago, | finished the copperplates and proofs of the second
issue, large format, with the exception of Plate XII, in order to send them to
Your Excellency for assessing and correcting. And | also [... ?] flattered my
engraver so that he would complete Plate XII in order to be able to send it
with the others. However, this wasn’t possible, since whenever these people
are not always and continuously provided with work, they go to somebody
else, and then one can wait until it pleases them to deliver the final items.
I would readily have used the services of someone else, except that this
artist is especially neat, good and skilful with our plants.'?°

So, owing to the long periods of time between instructions, the work took
even longer to be completed, since Haid’s most experienced engraver was,
in between his work for Haid, working for someone else. Haid was not only
worried about the delay; he feared losing his engraver altogether because of
Trew’s erratic working schedule, which would have been disastrous for the
Plantae Selectae.

As soon as the effortful first proofs were finished they were sent back to
Nuremberg for Trew to correct them or give the go-ahead for printing to begin.
Trew, however, was rarely happy with the proofs, neither with the text nor
with the plates, and frequently demanded that changes be made. On receiving
the proofs of Plate XIII (see fig. 2.6, p. 64) in January 1750, for example, he
remarked:

One thing caught my eye, that in Plate XIII of the Lilio-Narcissus the two
truncated stems are not in proportion to each other, which is probably a
mistake of the original. It is true that this stem is very pliant at the bottom
and gradually [...?] thickens. However, the two truncated ends should still
[...?] be in proportion to each other, and therefore, the stem bearing the
flower could be made a little more pliant at the base, and the second [stem]
of the leaves a little thicker at the tip, and by this means they would be in
proportion to each other.'?!

120 TRWC. Haid, J. J. to Trew, No. 167, 20 December 1749. Omissions marked
with [...7] indicate an illegible word. Original German: “Ich bin schon 5. oder
6. Wochen mit den Kupfern oder Probedrucken zur 11. Dec[urie] gr[oss] Format
bis auf Tab. XII parat, um solches zur censur und correctur an Eur. Excellenz
zu senden, habe auch [...?] meinem Kupferstecher die schénsten Worte gegeben,
dass er mir doch Tab. 12 [Tab. XII] auch vollend anfertigen mdgen, um es mit den
anderen versenden zu kdnnen, es ist aber noch nicht zu erhalten gewesen, dann
wenn diese Leute nicht stets und fortwahrend mit Arbeit versorgt werden, wenden
sie sich an jemand anderen, und dann kann man warten, bis es ihnen gefallt, die
letzten Stiicke abzuliefern. Ich ware damit wohl an einen andern gegangen, allein
dieser Kunstler ist zu unseren Pflantzen gar ordentlich, gut und geschickt.”

121 TRWC. Trew, C. J. to Haid, No. 265, 3 January 1750. Original German: “DiR}
einige ist mir in die Augen gefallen, daR bey tab. XIII Lilio Narcissus die bey-
den abgeschnittenen Stengel keine proportion mit einander haben, welches aber
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In a similar vein, Trew commented on every one of the proofs that Haid
sent back to him, with varying levels of criticism. Frequently, Trew enclosed
his corrections on a separate piece of paper, to which he would refer in the
letter, with the aim of making it easier for Haid to go through his remarks; un-
fortunately, many of these notes have not been preserved in Trew’s estate.!?
Correcting the plates entailed a considerable amount of work for Haid and
his employees. Flatly carved, solitary lines could occasionally be corrected by
simply levelling the plate. In the case of deeper furrows, however, a different
procedure was required: close to the engraved line, cuts were inserted with a
slender steel knife, in the direction of the line in question, and then the shav-
ings were driven into the former furrow with a special steel burin. Finally, the
plate was hammered on the back to smooth it down once more. One can as-
sume, therefore, that Haid and his employees did not receive Trew’s demands
for changes and corrections with much pleasure.

Less laborious than carrying out the actual corrections but nevertheless
involving a certain degree of effort were the additions to the original designs
that Trew regularly requested, in particular recently drawn details that he
received from Ehret from time to time. In a typical passage, Trew asked Haid,
in October 1749, whether he could:

In Plate VI11, small format, please insert the enclosed details (if prints
have not already been made of it) and also engrave the attached text; I only
had the opportunity to have them drawn this summer. Please do not get
impatient with these repeated changes: if they can be done without causing
much inconvenience, all the better; if not, then so be it.!??

One of the plates that almost drove Haid to despair owing to the numerous
and at times contradictory requests for amendments was that of the ginseng

wohl ein Fehler am original selbst seyn wird. es ist zwar dieser Stengel zu unterst
sehr geschmeidig und wird zugleich [...?] zu dicker. es sollten aber doch [...7]
die abgeschnittenen Enden eine proportion zu einander haben, und kénnte dem-
nach der Stengel an der Blume zu unterst etwas geschmeidiger u: der zweite den

Blattern zu oberst etwas dicker u: also eine proportion gemacht werden.”

See, e.g., one of Trew’s first letters to Haid in which he mentioned some notes

on the proofs that he had enclosed on a separate piece of paper. To help Haid

understand these notes, Trew enclosed the originals with the proofs. TRWC. Trew,

C. J. to Haid, No. 259, 2 May 1749.

123 TRWC. Trew, C. J. to Haid, No. 263, 29 October 1749. Original German: “<(wenn
von dieser nicht schon einige Abdrucke gemacht sind)>, bey tab. VIII. Klein-
format, bitte hiebey kommende Kleinfiguren beisezen u: die beygefiigte explica-
tion dazustechen zu lassen, ich habe solche diesen Sommer erst abzeichnen zu
lassen Gelegenheit gehabt. <Uber diese abermalige> Verdnderung bitte nicht
ungeduldig zu werden: Konnen sie ohne Ungelegenheit geschehen, ist es gut; kan
es nicht geschehen, ist es auch recht.” The phrases in angle brackets < > mark
the insertions Trew made in the margins of his attached piece of paper. Round
brackets, such as in the first sentence, were in the original manuscript.

122
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with a red fruit. Haid had first engraved the outline onto the plate and made
proofs in 1748;'?* however, Trew had found so many errors that the proofs
went repeatedly back and forth between Augsburg and Nuremberg. Trew was
also not very happy with the colouring of the print. And then, in July 1749,
when Haid finally believed that the ginseng was ready, Trew asked him to
change the plate once more; he had recently had the chance to get hold of
a fruit of the ginseng and had it drawn. No image of the mature fruit of
this species had ever been published before, so, if at all possible, he wanted
two additional small drawings carved into the plate and, to be more precise,
as closely as possible to the immature fruit.'?® This was more than Haid’s
engraver could bear and he refused to carry out any further corrections to the
plate without additional payment, as Haid informed his demanding client:

To Plate VI, large format, ginseng [...]: the copperplate has already been
engraved and the engraver is not willing to add the Catesby fruit, which 1
recently got from Your Excellency, unless | pay him extra, which | wouldn’t
mind if the stem with the red fruit wasn’t that di erent from Ehret’s as
always beautiful style. | therefore expect new orders from Your Excellency
as to what | should or should not do in this case.'?¢

In addition to executing the characteristics and details of a plant correctly,
Trew also felt it important to show the plants life-size. This could be done
with plants originally drawn life-size and with others that had been slightly
enlarged or reduced without too much trouble. However, there were plants
whose size exceeded the book’s format: for these Trew suggested occasionally
inserting a whole printing sheet that could be unfolded by the reader.?7

As has been shown in some of the examples quoted, Trew’s notes were, on
the one hand, concerned with the accuracy and correctness of the content of
the pictures and, on the other hand, with the ease with which they would be

124 TRWC. Haid, J. J. to Trew, No. 155, 27 January 1748.

125 TRWC. Trew, C. J. to Haid, No. 260, [date illegible] July 1749.

126 TRWC. Haid, J. J. to Trew, No. 158, 11 January 1749. Original German: “zu Tab.
V1. gross Format, Ginseng [...]. Die Kupfertafel ist schon geatzt, u. der Kupfer-
stecher will mir die letzt von Eurer Excellenz erhaltene Frucht — nach Catesbi [-]
nicht mehr beystechen, ich zahle es denn aparte, so ich noch nicht ansehen wollte,
wann nur solcher Zweig mit der roth Frucht mit der Ehretischen schénen gelduf-
fig Manier nicht so sehr di eriren thate. Will also das Eure Excellenz nochmahls
gegen Befehl erwarten was dich diesfall thun od. lassen solle.”

127 See, on this point, TRWC, Trew, C. J. to Haid, No. 163, 29 October 1749. Here,
Trew reminded his publisher that he should also show in his plates “which size
the species have in nature” (“welche Grodsse die Arten dieses Gewachses natir-
licherweise haben”), even if the size exceeded the format of the book. To this end
the species in question should be printed on larger sheets and be inserted, folded,
into the book: “In future, every issue is to have one entire sheet of paper, and this
is necessarily to be considered while setting the price for the whole.” (“Kunftighin
wird also bey jeder Ausgabe ein ganzer Bogen eingeriickt werden u. desswegen
nothig seyn bey dem zu bestimmenden Preiss darauf zu reflectiren.”)
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understood by the book’s readership. The aesthetics of the pictures and their
sequence within the issue were of subsidiary importance, and something that
Trew willingly left to Haid and his employees. However, any additions made
to the plants fell between aesthetics and content. According to the taste of the
time, Ehret adorned some of his pictures with bees, butterflies, ribbons and
the like. However, Trew had written often enough that he did not want his
illustrations to resemble decorative flower pictures — and so the question arose
for Haid whether a stake inserted by Ehret supporting a flowering cereus in one
of his drawings, should be included in the engraving or not. Trew responded
as follows:

As to the gentleman’s query about the stake next to the cereus | believe that
it is necessary with this plant, since the cereus species, with its branches
hanging downwards, looks unsatisfactory, and moreover the way this plant
grows wouldn’t be as clear without it: however, whether you want to give
this stake another form or colour, whether you want to represent it with
or without pedestal, is up to you. The other additions that Mr. Ehret has
inserted into his copperplates certainly do not belong there and therefore
should be left out. In our other work, should other plants have stakes or
containers, they would better be left out, unless the posture of the plant
requires them, as was the case here, but only to spare any trouble, not
because of the poor opinion of Weinmann’s work: since when something is
added for decoration, without the buyers having to pay more for it, |1 don’t
see why one should feel the need to criticize and, anyway, who wants to
please everybody.'?8

Trew is arguing in this answer from the scientific point of view: the stake
needed to be included in the copperplate because in this way the overhanging
form of the plant would be better expressed. However, Trew did not mind what
colour the stake was and whether it was drawn with or without a base — such
questions were purely aesthetic and did not fall into Trew’s field of expertise.
Details such as these would not interfere with the botanical value of the image

128 TRWC. Trew, C. J. to Haid, No. 263, 29 October 1749. Original German: “Was
Ubrigens [...?] Herr wegen des Strebens bey dem Cereo angefraget haben, ist
meiner meynung, dass es bey diesem Gewdachse nothwendig seye, weil das Cereus
Specium zwischen den unterwérts hangenden Asten sich (ibel praesentiret, auch
Uberdieses die Art, wie die Pflanze wéchst, nicht so deutlich seyn <wirde>:
Ob Sie aber dem Streben eine andere Gestallt oder Farbe geben ungleich mit
oder ohne postement flrstellen wollen, stehet in Dero Belieben. Die anderen
Beysachen, die Herr Ehret in seine Kupfertafeln beygebracht, gehdhren sicher
nicht, und mussten also auch weg bleiben. Im Ubrigen Werk solten bey anderen
Gewéchsen Streben oder Gefasse vorkommen, oder doch wann nicht die 