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INTRODUCTION

Systematics dominated eighteenth-century zoology,
but certainly did not monopolize it, as is sometimes
suggested. Zoology was by no means restricted to the
classification and the description of the external ap-
pearance of animals. There was a growing interest in
other research programmes. The anatomical approach,
usually called comparative anatomy because of the role
assigned to comparison, was the most successful of
these programmes. Early in the nineteenth century it
was to become the key-stone of zoology.

Eighteenth-century comparative anatomy is still one
of the least studied branches of the history of bio-
logy. This book deals with one of the aspects of this
neglected science. Its subject is Petrus Camper, its
objective the analysis of the aims, methods, and a-
chievements of his comparative anatomy.

Camper was one of the pioneers of the new morpho-
logical school in zoology. Together with Daubenton he
stood at the threshold of the renaissance that took
place in comparative anatomy after it had been in a
rather dormant state in the first half of the eight-
eenth century. Camper contributed to the definitive
incorporation of this discipline in zoology.

The beginning of Camper's active interest in compa-
rative anatomy dates from the 1740's, when he was a
student at Leiden University. During his professional
career as a medical practitioner and professor he con-
tinued and expanded his zoological studies. After he
resigned his professorate, in 1773, Camper entirely
devoted himself to comparative anatomy and became one
of the best known scientists in this field.

Camper attracted the attention of his comtemporaries
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with the anatomical description of rare animals, such
as the orangutan, the elephant, the rhinoceros, and
the whales, with the discovery of the facial angle,
and with his ideas about the structural uniformity of
the vertebrates. These and other original results gave
Camper a considerable reputation. For Goethe he was
"ein Meteor von Geist, Wissenschaft, Talent und Thi-
tigkeit"! and Kant considered him "einer der grosten
[sic] Naturforscher."?2

Camper explicitly dissociated himself from the pre-
vailing systematics. It was in his view of marginal
significance for the naturalist. He thought it unsuit-
ed to obtain real knowledge of living organisms. Cam-
per replaced the ideals of classification and nomen-
clature by the conviction that progress in zoology is
possible, but with the aid of anatomy. It stood cen-
tral in his own investigations. Camper made it his
primary task to increase the knowledge of the struc-
tural properties of animals. He never forgot, however,
that this is only the first step in zoological scien-
ce; the discovery of the laws underlying the animal

creation was regarded by Camper as the ultimate goal
of zoology.

It is a pleasure for me to express my gratitude to
Professor Pieter Smit for his encouragement and criti-
cism and to Professor Harry Snelders for his valuable
comments on the second part of the first chapter. I
should like to offer my special thanks to Nicolette
van Splunder for typing the manuscript and preparing
it for the printer, to Carry Dikshoorn for translating
the first version of the book, and to Bert Theunissen

for his suggestions and assistance in correcting the
proofs.

Chapter I

BACKGROUND: CAMPER'S LIFE AND IDEAS
ON SCIENTIFIC METHOD

Petrus Camper (1722-1789)

Petrus Camper was born in Leiden on 11 May, 1722. He
was the eighth and second last child of Florentius
Camper (1675~1748) and Sara Geertruida Ketting (1689-
1748) . There had been Campers in Leiden for three ge~
nerations. The great-grandfather of Petrus Camper was
an immigrant from Diisseldorf. The family had original-
ly belonged to the artisan class, but had soon joined
the university-educated elite. Camper's grandfather
was a physician, and his father was a clergyman. From
1702 to 1712 the latter was a minister in Batavia,
where he married Sara Ketting, daughter of a prominent
employee of the Dutch East India Company. After the
death of his wife's parents Florentius Camper was a
wealthy man. In 1713 he returned to Leiden, where he
lived as a gentleman of independent means until his
death.

Little-is known about the youth of Petrus Camper. In
1731 he was enrolled as a pupll at the grammar
school.l The education he received there was mainly
intended to make him proficient in speaking and
writing Latin. This limited curriculum did not really
satisfy Camper's thirst for learning. Outside school
hours he indulged in the study of architecture and
perspective, and familiarized himself with the ele-
ments of mathematics., He practised his manual skills
through carpentry and wood-turning. In addition he
showed great interest in the plastic arts. He was able
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to develop his artistic interests through lessons with
the painter Karel de Moor.

Although Camper matriculated at Leiden University on
6 March, 1734,2 there are no indications that he act-
ually began his studies in that year and that he did
not first complete the customary six-year course at
the grammar school. Such early matriculation was mnot
unusual. As a rule it allowed people to benefit from
the taxation privileges which students enjoyed in
those days. In Camper's case it also enabled him to
attend the university lectures of W. Labordus, who was
his mathematics teacher.

When he had intimated that he wished to study medi-
cine, Camper's father consulted his friends Boerhaave
and 's Gravesande.? They maintained that the best plan
would be for his son first to make a thorough study of
mathematics, physics, anatomy, and chemistry before
applying himself to medical subjects proper. This ad-
vice clearly bears Boerhaave's signature and was quite
modern for that time.

In the first half of the eighteenth century the me-
dical faculty at Leiden was among the best in Europe.
The high quality of the medical education was largely
due to Boerhaave and was maintained for a considerable
time by his successors B.S. Albinus, Gaubius, Ooster-
dijk Schacht, and van Royen. These four professors
guaranteed a good training, and Camper benefited to
the full from their teaching.

Unlike the majority of the medical students, Camper,
apparently inspired by 's Gravesande's and Boerhaave's
advice, was interested in receiving a scientific edu-
cation that was as broad as possible. For this, too,
Leiden University was specially suited. In Camper's
day it was the leading centre on the continent for the
rapidly developing experimental science. His teachers,
Willem Jacob 's Gravesande and Petrus van Musschen-
broek, were among its leaders. Under their guidance
Camper gained a thorough knowledge of the contents and
methods of the new experimental physics.

Among those who made a considerable contribution to
Camper's scientific training were 's Gravesande and
Van Musschenbroek, and Bernhard Siegfried Albinus, who
was an anatomist of great repute. When Camper later
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had made a name for himself as an anatomist, he still
looked back in gratitude upon the lectures of Albinus,
“anatomicorum princeps", which he had attended. For
many years Albinus' textbook De Osstbus corporis huma-
ni (1726) was of great assistance to him in his dis-
sections and his anatomy lectures.

Adriaan van Royen, professor of botany, found an
attentive pupil in Camper. In his early days Camper
had "un golit particulier" for botany. With some
fellow-students he spent many pleasant hours on bota-
nical excursions in the environs of Leiden." Van Roy-
en's influence is noticeable in Camper's medical diss-
ertation, where he used a number of his "theses" to
criticize certain parts of the botanical classific-
ation of Linnaeus.

Throughout his life Camper has occupied himself with
the study of nature. He was prompted especilally by a
fundamental craving for knowledge. As he himself put

it

"The craving for new discoveries or for the ac-
quisition of new ideas ... is very much alive in
me."5

Natural theology was another stimulus. Camper had a

profound and sincere admiration for "the creator as he
manifests himself in his works."® Like so many other
eighteenth-century scientists Camper held the view
that man can come to know God by studying natural phe-
nomena and recognized the omnipotence and wisdom of
the supreme beiq; as a source of inspiration for his
scientific work. .

Even as a young man Camper's "avid curiosity” pro-
duced, what his friend Hemsterhuis called a "rage de
la recherche",8 which has always been one of his
characteristic qualities. In his student days animal
anatomy was the main subject of his research. As far
as can be ascertained, Camper first began to study
this subject around 1744. He had already become ac-
quainted with zootomy in connection with his medical
studies. B.S. Albinus and his brother F.B. Albinus,
who had become lecturer of anatomy in August 1745,
gave lectures on zootomy from time to time. Unlike the
work of his teachers, Camper's first zoological
studies do not appear to have been a means for gaining
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better understanding of the human organism. He was in-
terested exclusively in the structure of ahimals:
“in meinen ersten Jugendjahren fand ich ein vor-
zligliches Vergniigen an derjenigen Betrachtung der
Natur, welche an den Thieren den Bau der innern
Lagen ... vor Augen legt."?
As far as we know, an embryo of a shark was the first
zoological object he dissected (see fig. 1).}0 In ad-
dition he made a special study of the structure of the
auditory organ of birds, which he said he 'knew per-
fectly" as early as 1745.11

Camper's interest in natural history was stimulated
by his fellow-citizen Johannes Fredericus Gronovius, a
renowned naturalist, to whose "extensive cabinet of
botany and natural history he often had access."1?
Gronovius, an able ichthyologist, guided Camper in his
first studies of fish.!3

Camper concluded his university studies on 14 Octo-
ber, 1746 with a double promotion. First he graduated
doctor of philosophy, under Van Musschenbroek, and
next "doctor medicinae", under Van Royen. Like several
other pupils from the school of Albinus, Camper had
chosen to write his dissertatioms about the eye. In
the physical dissertation he formulated a theory of
vision. Giving evidence of wide reading, he discussed
successively in a clear and critical way the eye as an
optical instrument, ideas acquired by vision, and fal-
lacies of vision. Camper had done very little inde-
pendent research. His dissertation, as was common in
those days, was based on a study of the literature.
Camper's principal source was Robert Smith's Compleat
system of opticks (1738).

In the medical dissertation he dealt with the eye-
socket, of which he had made some excellent drawings
on the basis of his own observations, and in parti-
cular with the lens. Camper had examined the lens
microscopically, and like Leeuwenhoek he discovered
that it had a fibrous structure. He further observed
that towards the centre the fibres were thinner and
more curved. He was the first to note the importance
of these structures for the power of accomodation of
the eye. The fact that both dissertations were includ-
ed by Albrecht von Haller in his Disputationum anato-

~
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micarwn selectarwm (1749) is an indication that they
were considered of more than average quality.

When in 1748 his parents had died one shortly after
the other, Camper was able to realise his plan to take
a long journey abroad. Amply supplied with financial
means, he left Leiden, reaching London by the end of
1748.1% Here he made the acquaintance of many scien-
tists and physicians, including Baker, Catesby, Col-
linson, Mead, Pringle, Sloane, and Watson. Within a
short time Camper had become well established in the
English scientific community, a fact which no doubt
promoted his election as a fellow of the Royal Socie-
ty, on 17 January, 1751. Six fellows, most of whom he
knew personally, supported his candidature by describ-
ing him as a

"Gentleman not only of great Learning in all the
Branches of knowledge belonging to the Profession
of Physick, but likewise well versed in all parts
of Natural History."!5

Camper stayed in England for nearly six months. On
15 June 1749 he left for Paris. Here too he availed
himself of the numerous opportunities for extending
his medical and scientific knowledge. He attended the
lessons of the young surgeon Louis and had many con-
versations with the prominent obstetrician Levret. He
also met Buffon. On account of a reorganization, he
was unable to visit the Cabinet du Roi. In Paris, as
in London, Camper did not occupy himself solely with
the sciences. The large sums of money he spent on
wigs, clothes, and theatre-going show that he part-
tcipated fully in society life. On 30 September, 1749
he left Paris. He travelled back to Holland via Swit-
zerland, and on 11 November he returned to Leiden "in
good health and greatly satisfied”.

This journey, which had lasted more than a year and
had broadened his outlook and knowledge in many res-
pects, marked the conclusion of Camper's training per-
iod. When he returned to his native town, a new phase
in his career had already been foreshadowed. Just be-
fore he left Paris, he had received a letter from the
board of governors of Franeker University, offering
him the chair of philosophy. In practice this implied
that he would have to teach mainly experimental
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physics.16 Camper accepted this offer, as well as the
appointment to the chair of anatomy and surgery, which
followed in the same year (1749).

Although his teaching brought him success and re-
cognition, Camper was not enthusiastic about Franeker.
Later he described his state of mind in the following
terms:

"The extreme silence of the town of Franeker, the
profound quiet and indolence prevailing there,
inspired me with an indefinable sadness."!7

Notwithstanding these not very positive utterances,
Camper had at least one pleasant recollection of his
Franeker period, to wit his meeting with Johanna Bour-
boom (1722-1776). On 8 April, 1756 he married .this
lady, descendant of a Frisian family of '"regents" and
widow of one of the wealthiest men in the province.
The young couple settled in Amsterdam, where Camper
had been appointed professor of anatomy and surgery at
the Athenaeum Illustre on 24 April, 1755.

In Amsterdam, thanks to the ample material avail-
able, he was able for the first time to display his
considerable talents for human anatomy. The principal
result was the Demomstrationum anatomico-pathologica-
rum (1760-1762), with which Camper established his re-
putation as an anatomist. The emphasis in this work
was on descriptive anatomy. Despite the title, pathol-
ogy played only a minor part in it. The Demonstratio-
num owes its importance especially to the excellent
plates illustrating the nerves, muscles, tendons, and
vessels of the arm and the pelvis in their normal con-
dition and with their structural connections. A third
volume, in which the brain and the cerebral nerves
were to be described, was under preparation for many
years, but never appeared.

In 1761 Camper left Amsterdam and settled on the es-
tate of Klein Lankum, in Friesland near Franeker,
which his wife had inherited from her first husband.
Now he became involved in Frisian politics. In January
1761 - when still in Amsterdam - he had been elected a
member of the "Diet" to represent the landowners from
Franekeradeel. He does not seem to have been an active
politician. During the three years (1761-1763) in
which he held this function he
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"sedulously attended the Meetings of the States,
as a Spectator rather than in order to address
them; born and fitted only to obey the Laws, not
to make them."18

Owing to pressure of work, as a professor and a me-
dical practitioner, Camper had to restrict his zoo-
logical studies at Franeker and in Amsterdam. Most of
his research was inspired by didactic needs. He used
the results of his animal dissections primarily to
give his students a better understanding of human an-
atomy and physiology. It was not until 1761, when Cam-
per retired to Klein Lankum, that he again began to
occupy himself with pure zoology. His research now was
especially concerned with the hearing of fish.

In the year 1762, in which he wrote his first ar-
ticle on this subject, Camper showed interest in a
wide variety of other subjects. He wrote on agricul-
tural problems, on liver-rot in cattle and sheep, com-
pleted a sequel to his treatise published in 1761 on
infantile hernia, and prepared volume 2 of the Demon-
strationum anatomico-pathologicarum (1762) for the
press. In connection with a prize competition orga-
nized by the Hollandsche Maatschappij der Wetenschap-
pen he wrote a treatise on education (1763), in which
he advocated a simple and natural education, rather
like Rousseau had done in his Zmile (1762). Further he
also started to publish in moral weeklies.!®

After he had spent more than two years at Klein Lan-
kum, the governors of Groningen University informed
Camper on 27 August, 1763 that they wished to appoint
him as professor of theoretical medicine, anatomy,
surgery, and botany. Camper accepted the appointmen.
by return of post. In Groningen he again took great
pains to give his students the best possible training.
Apart from his lectures on the four above-mentioned
subjects, he also delivered highly successful poli-
clinical lectures on his own initiative.

During his period in Groningen Camper's great zest
for work covered a very broad field, which included of
course in the first place medicine. In this connection
mention should be made in particular of the active
role he played in introducing variolation and the fun-
damental research he did on symphysiotomy. Further he
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worked on such widely divergent subjects as cattle-
plague, aesthetics,2? the best method for taking ana-
tomical drawings, megalithic tombs,2! fossil ele-
phants, and human races. Camper devoted particular at-
tention to zoology. He published various treatises on
the results of his zootomical investigations. He also
frequently gave lectures on them, usually with the aid
of practical demonstrations. These lectures, which
were unique in the Netherlands in form as well as
substance, attracted a large audience and met with a
considerable response. Three of his students wrote
dissertations on comparative anatomy.22

In 1773 Camper left Groningen University, and his
university career came to an end. For more than twenty
years he had used his considerable capacities to
further higher education. Especially in Groningen he
exercised a considerable influence. During his profes-
sorship nearly three times as many students graduated
there as in the preceding decade. Camper's lectures
must have been rather attractive. He had the reputa-
tion of being a good speaker, who could explain things
in a very vivid and penetrating way. The didactic ef-
fect of his teaching was enhanced by frequent prac-
tical demonstrations and the use of excellent draw-
ings, which he made himself.

In the course of time Camper had become a prominent
physician. His greatest merits lay in the field of
surgery and obstetrics. Besides being an able practi-
tioner, he helped in particular to place these spe-
cialisms on a sound anatomical basis.?3 He continued
to have a medical practice as far as his numerous
other activities would permit. A notable percentage of
his patients came from the lower social classes, and
he usually treated them free of charge.

When Camper left Groningen he was a private citizen.
Although his wife's considerable fortume would have
enabled him to live a life of ease and leisure, he had
no intention of retiring. The thought that there was
still a good deal to be discovered in nature did not
let him rest. Medicine, both its theory and its prac-
tice, definitively receded into the background. From
this time onwards comparative anatomy dominated his
scientific research.



12

The peaceful life which Camper led for a few years
was rudely upset when on 4 January, 1776 his wife
died. He found the solitude of his widower's state
hard to bear. In a letter to Reinier Vinkeles he com-
plained, not without self-pity, about his misfortune:

"I now work alone, my bedroom is a solitude and
merely the witness of my sighs! When I wake up in
the morning, nobody asks me if I have slept well.
I leave my bed to breakfast in another solitude,
nobody encourages me, everything is silent."2%

After the death of his wife, Camper made a short
trip to the Cleves region and Brabant. After his re-
turn to Klein Lankum he felt cheerful enough to resume
his activities. The loss of his wife and the fact that
his three sons were becoming more and more independent
deepened his sense of social isolation. He found
Friesland too silent and too quiet; he preferred to be
in Holland, "centre de bon goiit et des hommes illus-
tres",.23

Camper was particularly attracted to the residence
of the stadtholder. He was a familiar figure in the
distinguished circles there. It was not simply for
social reasons that he went to The Hague. The famous
natural history collection and menagerie of the stadt-
holder were additional attractions. At the well-stock-
ed museum of William V he was able to enlarge con-
siderably his anatomical knowledge of a variety of
mammals. At the zoo of the stadtholder, on the out-
skirts of The Hague, he had an opportunity to observe
living animals.

Initially Camper's scientific publications, par-
ticularly the zoological ones, did not have a very
wide circulation. Notwithstanding his proficiency in
English, French and Latin, he preferred to have most
of his books and articles published in his native
tongue. It was only when Johann Herbell, lawyer and
friend of his son Adriaan, started in 1784 to publish
German translations of his major works that his a-
chievements as a zoologist became better known.

As a consequence of his frequent journeys to Ger-
many, England and France and his voluminous corres-
pondence, Camper was already a well-known scientist.
He was a member of the principal European scientific

e
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Fig. 2. Camper in 1760

societies and in 1785 was even elected an "associé
étranger" of the Académie des Sclences. Until that
time Boerhaave had been the only Dutchman who had be-
longed to that select group.

Prominent scientists such as Banks, Buffon, Collin-
son, Daubenton, J.A. Deluc, Haller, J. Hunter, Lacé-
péde, Lichtenberg, Pallas, Portal, Vicq d'Azyr, and
Wrisberg were among Camper's acquaintances. However,
he maintained regular and intensive contacts only with
a small group, which consisted mainly of promising
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junior scientists, such as Blumenbach, Georg Forster,
Merck, and Sommering.

Early in 1777 Camper entered Frisian politics once
more. In that year he was elected a delegate for the
village of Idaarderadeel, a post which he held until
1781. After the outbreak of the Anglo-Dutch war in
1780, politics took up all his time. He had little
leisure left for scientific work, and that was the
reason why he resolved to retire from political life.
However, his plans came to naught. Not only was he e-
lected a delegate for Ferwerderadeel in 1782, but he
also became "premier" (i.e. acting burgomaster) of the
city of Workum. Through this latter office he became
more involved in politics than ever before. In the
following years he was, inter alia, also a delegate
for the city of Ylst, a delegate to the States Gene-
ral, and chairman of the Council of State.

Camper's political career coincided with a period in
which the patriot movement and the reaction to it
created increasing turbulence in the Dutch Republic,
Shortly after his appointment in Workum he revealed
himself to be a fervent champion of the stadtholder's
prerogatives. Like many other "regents", however, in
due course he also made overtures to the patriots.
Early in 1785 there were even rumours that he was
seeking to make a treaty with C.L. van Beyma, Fries-
land's leading patriot, "in order to introduce a com-
plete democracy".26

Like the majority of the '"regents", Camper did not
serve the cause of the patriots for long. He was es-
sentially a conservative. In his view God had created
a world that was perfect in every respect and he re-
jected fundamental changes in the existing order.27 He
heartily welcomed the restoration of the stadtholder's
authority as a result of Prussian intervention. Upon
the return of William V and his consort, he made two
speeches as chairman of the Council of State, in which
he expressed his joy at "this long-desired and blessed
reversion of things". He hit out fiercely at the
leaders of the patriots, "these abominable pests".

Politics gave Camper little satisfaction and caused
him great worry. It always grieved him deeply that his
efforts - which were not always very felicitous - to
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restore peace and quiet were unsuccessful. He was
greatly concerned about this because his. exertions
were at the expense of the many scientific projects
which he still wanted to finish.
These projects included, inter alia, the publication
- looked forward to by many -~ of the lectures he had
delivered in the Amsterdam Art school, in particular
those on the facial angle, further the writing of a
monograph on the anatomy of the elephant, and in con-
junction with Buffon a book-length study on the natur-
al history of whales. Camper already had a great many
data for these last two works, as well as for a sequel
to the Natuurkundige verhandelingen (1782), in which
several rare animals were to be dealt with. In ad-
dition he planned to publish papers on fossil verte-
brates and on the comparative anatomy of the extremi-
ties, the brain, and the auditory and the speech or-
gans. The fact that he did not achieve all his aims
can be attributed only partly to the exigencies of
politics. Another important obstacle was of a psycho-
logical character, and was already noted by Cuvier:
"Pierre Camper qui porta sur les os de Maestricht
cette méme curiosité, ce méme coup d'oeil rapide
qui lui ont donné matidre 3 tant d'apercus bril-
lans, mais qui ne lui ont presque laissé appro-
fondir aucun des sujets qu'il a si heureusement
effleuréds."28
Camper's "great craving for new discoveries" urged
him all too frequently to move from one subject to an-
other. He begrudged the time spent on working out the
promising discoveries or on committing them to paper.
Camper realized that his research had not always pro-
duced the expected results. Towards the end of his
life, in a letter to Forster, he made the tragic con-
fession: "J'ai travaillé beaucoup, mais peu en est de-
veny", 29
Political disputes, solitude, anxiety about the
future of his native country, and the feeling that he
had not done, and was no longer able to do, what he
had planned: all cast great shadows over the last
years of his life. By the end of 1787 he carried out
the plan which he had fostered for a long time, namely
to leave Friesland for good. He removed to The Hague,
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taking with him his museum, his library, and his other
possessions. He spent his old age in quiet surround-
ings, close to his many friends and acquaintances.
After 1787 he hardly engaged in politics any more
and at last he had sufficient leisure to take up
sclentific work again. However, this did not last
long. By the end of March, 1789, Camper became se-—
riously ill. He died on 7 April, and the Netherlands
scientific community of the eighteenth century lost

one of its best known and most widely honoured mem-
bers.

Camper and the method of science

Camper's views on scientific method were dominated
by the ideals of empiricism. During his studies at
Leiden University he had gained first-hand knowledge
of this influential philosophy of science through the
lectures of 's Gravesande and Van Musschenbroek. It
was these two professors, along with Boerhaave, who
had elaborated Newton's method of scientific research,
based on experience, and introduced it to the Nether-
lands and beyond, particularly to France. They firmly
opposed Cartesian rationalism and emphasized the pri-
macy of experience. In their orations and textbooks
Boerhaave, 's Gravesande and Van Musschenbroek pointed
out again and again that science should not be based
on reason but on observation and experiment.3°

Camper did not add anything basically new to this
empiricist methodology. His ideas on scientific method
can all be traced back to those of his teachers Van
Musschenbroek and 's Gravesande. Camper expressed his
views occasionally. Besides cursory remarks in several
of his medical and zoological books and articles, the
only publication in which he gave a coherent although
brief, exposition of his views is the Oratio de certo
in medieina (1758), pronounced on the occasion of the
public inauguration of his professorship at the Am-
sterdam Athenaeum. A few years earlier he had given a
more substantial exposition in the unpublished Prole-
gomena in Philosophiam,3! an introduction to his Fra-
neker philosophy course.
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In Franeker Camper was welcomed as a "Newtonian". In
the Prolegomena he lived up to his reputation and pre-
sented Newton as the shining example for natural
scientists. He regarded the Englishman as the great
renovator of science, thanks to whom man's knowledge
of nature had been enlarged as never before. He re-
peatedly maintained that Newton's analytical-empirical
method was the only correct one for the study of na-
tural phenomena. .

Camper sharply criticized Descartes, just as 's Gra-
vesande and especially Van Musschenbroek had done be-
fore. He rejected Descartes' method of deducing scien-
ce from a small number of principles formulated a pri-
ori. According to him, Descartes had not made allow-
ances for the limited capacities of the human mind.
Camper thought that to believe that man could fathom
the secrets of nature bg means of reason was evidence
of "inexcusable pride". 3

Camper contrasted the investigator who, in accord-
ance with Newton's directives, bases science on empi-
rical data with Descartes, who worked on the basis of
the "figments of the imagination" fabricated by"his
reason. According to Camper the true "philosopher” is
someone who, unlike Descartes, shows a humble attitude
towards the wonders of creation. This philosopher is
aware of being ignorant of the "limits of God's wisdom
and omnipotence” and is guided solely by what obser-
vation teaches.

Just as in the case of a great many other eight-
eenth-century scientists, Camper's empiricism went
hand in hand with a sensationalist epistemology. He,
too, held that man has no innate ideas about the world
outside him. For a knowledge of nature one is entirely
dependent on the senses. Nothing can be stated with
certainty about things that have not been observed. It
is by means of the senses that we learn all that we
know.35 Camper rejected the view advanced, among
others, by Descartes that one must fundamentally doubt
the correctness of our empirical perceptions. He con-
tended that this was absolutely contrary to divine
providence. The senses can be trusted, since God has
given them to us so that we can discover the truth.

Camper admitted that the same phenomenon, when ob-
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served by several scientists, could give rise to dif-
ferent ideas. However, to him this was no cause for
scepticism about the senses. According to Camper, er-
roneous ideas do not originate in the senses but from
a rash judgement of the mind. He pointed out that such
errors could be prevented by repeated observations and
by using, if possible, different senses which may con-
firm each other's observations. Furthermore he stress-
ed the importance of a proper appreciation of the cir-
E;Tstances under which the observations were made; in
8 way err
s bZ avoggzd?gs, for instance, to optical illusion

Accurate observation and experiment were in Camper's
view the scientist's basic tools. However, they were
not the only tools. In addition to perception (sensus)
Camper, following 's Gravesande, distinguished two
other legitimate means for obtaining knowledge of the
natural world, viz., the observations of others (tes-
timonia) and reasoning by analogy (analogia).3®

The justification of the use of testimonia is evi-
dent. If one accepts one's own observations, in prin-
ciple one has also to accept those of others. Follow-
ing 's Gravesande and Van Musschenbroek he based the
analogia on the constancy of nature. In Camper's view
of nature there was no room for '"blind chance". The
natural phenomena were governed by immutable laws. The

incredible constancy [with which] the divine spirit
and providence rules the universe" implied for him
that it was permissible to make predictions about
things which had not get been observed on the basis of
earlier observations.3?

Camper stated emphatically that the analogia and
testimonia, although in principle reliable, "because
God has seen fit that we should make use of them"
should be handled with great caution.*% In the Prole:
gomena he argued that the difficulty about reasoning
by analogy 1s that nature does not always proceed in
the same manner. This was particularly evident in na-
tural history where the scientist was confronted with
the fact that the same end could be achieved in dif-
ferent ways. Drawing on his own experience he referred
by way of illustration to the sense organs, which
although performing the same function, have different
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structures in the various groups of vertebrate ani-
mals.*! What he is inferring is clear: if:one starts
from a small number of observations it is highly pro-
bable that one does not get a proper understanding of
the pluriformity of nature, and as a consequence
reasoning by analogy might easily lead to incorrect
conclusions.

As regards the testimonia, Camper warned against a
belief in authorities. He impressed upon his students
never to accept the statements of others, including
himself, at once as true. These statements should be
tested against the results of one's own investiga-
tions.

Empirical examination and description of the phenom-
ena were considered by Camper as the prime duties of
natural science. But scientific knowledge ought to be
more than a loose collection of observational data.
The discovery of the laws "by which the Creator saw
fit to rule the world" was in his opinion the ultimate
goal of the scientist. Camper did not doubt that these
laws existed, but what they were was not self-evident
and could only be discovered by studying nature con-
stantly and assiduously."3

In the Prolegomena and more comprehensively in the
Oratio Camper dealt with the question of the nature of
scientific knowledge. He refuted all sorts of sceptics
who thought "that no conviction concerning the truth
is to be found in man" and "that everything is based
on surmise, doubt or uncertainty". He considered such
a supposition as very foolish. In keeping with the
jdeas of 's Gravesande he declared that the immutabil-
ity of natural events enables man to arrive at certain
knowledge with the aid of the sensus, analogia and
testimonia. Like his teacher he pointed out that this
certainty has its foundation not in man himself, as is
for instance the case with the certainty of mathemat-
ics, but that it is derived from the divine will and
of a "moral" nature.

Although science was able to give a true picture of
the world, Camper was convinced that this picture
would never be complete. He did not doubt that scien~
tists would never find answers to such questions as
“what if 1ife?" or "what is the essence and substance
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of living organisms?".“> More than once he enunciated
his firm belief that in our world there is a good deal
which is beyond our comprehension and will always re-
main inaccessible to the human understanding.l+6 For
Camper, just as for 's Gravesande and Van Musschen-

broek, the fundamental inscrutab
vae facene Tundamen; ability of the universe

Fig. 3. Camper in 1774

Camper was a thoroughgoing empiricist, in theory but
also in practice. Sensus functioned invariably as his
primary and principal means of cognition. In accord-
ance with his epistemology he worked in a strictly
phenomenological way and studied only those 'matters
which are subject to our external senses".“4® About
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phenomena which lay outside the scope of observation
he kept silent or admitted his ignorance. Piscussions
about vital force, the relation between body and soul,
the structure of (living) matter and other speculative
subjects which occupied the minds of many eighteenth-
century scientists are conspicuously absent from his
writings.

Although the testimonia had the same epistemological
status as the sensus, Camper did not value the obser—
vations of others in the same way as his own observa-
tions. His use of the testimonia was severely re-
stricted by a principal distrust; a distrust which was
strenghtened in the course of time by the many errors
he discovered in the writings of predecessors and con-
t:emporaries."9

The analogia like the testimonia was for Camper of
subordinate importance as a source of knowledge. He
used it sporadically because he was well aware of the
fact that particularly in natural history this method
could easily lead to wrong conclusions. When he had
recourse to the logic of natural history, as he aptly
described reasoning by analogy,50 it was mainly in
order to supplement small lacunae in his anatomical
descriptions. He never failed to emphasize the hypo-
thetical nature of these statements.>! If subsequent
research proved them to_ be incorrect Camper hastened
to redress his errors.52 He always adhered to the
primacy of (his own) experience.

Camper's activities as a practising scientist were
for the greatest part addressed to collecting obser-
vational data. As we have seen he agreed that general-
ization of the individual facts was the ultimate aim
of scientific inquiry. However, for the moment he con-
sidered this hardly feasible for zoology, his main
field of research. Several times he had experienced
that knowledge in this science was still too defective
to come to meaningful generalizations. In seeking for
the laws concerning the structure of animals he re-
garded it as essential "not to reach conclusions hast-
11y"53 thereby clearly indicating, as his teacher Van
Musschenbroek had done before, % that what zoology
needed primarily was an enlargement of its empirical
basis. Camper has worked consequently in this way. A
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cautious empiricism is characteristic of all his
scientific work, his zoology in particular, and gave
it a decidedly Baconian character,

Chapter II

ANATOMICAL AND PHYSIOLOGICAL
RESEARCHES

Deseriptive anatomy

Intreoduction

When Camper entered the field of zoology, it was
generally regarded as the most neglected branch of
natural history. For a convinced empiricist like Cam-
per it was obvious that extension of observational
knowledge was a prerequisite for the progress of zoo-
logy. The internal structure of the animals was the
main object of Camper's fact-finding research.

Inspired by the practical success of the Linnaean
reforms in botany, most zoologists in Camper's time
were interested solely in classification and nomen-
clature, which they considered as the chief aims of
their science. Although Linnaeus had accompanied the
introduction of his Systema naturae with a research
programme in which all aspects of the natural history
of animals and plants were dealt with,! neither he nor
his numerous disciples took great pains to get through
this programme. Their investigations were generally
confined to easily perceptible external character-
istics, which were considered sufficient for classi-
ficatory purposes.

With, among others, Daubenton and John Hunter, Cam-
per belonged to the small group of eighteenth-century
zoologists who rejected this approach and upheld the
primacy of anatomy for understanding the animal organ-
ism.2 The use of the scalpel marked for Camper the
difference between the philosopher, the true zoo-
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logist, and the amateur who merely looked at the ex-
terior of animals.3
The period of the Enlightenment did not show a great
interest in animal anatomy. The Encyclopédie voiced a
widespread opinion when De Jaucourt stated there "elle
[zootomy] est quelquefois curieuse, & en méme tems
d'une utilité fort médiocre."* Camper did not share
this view. He regarded the numerous factual errors
which he discovered in the superficial descriptions of
the systematists as a vindication for his conviction
"that anatomy will always be and remain the sole
and constant foundation of the real natural his-
tory of animals."®
Camper has always considered it as his principal
task to broaden this foundation.® He was an anatomist
not only from scientific conviction but also from a
deep-rooted need. In the striking words of his son:
"L'anatomie fut sa passion."’ There were few things
which gave him as great an intellectual satisfaction
as "the discovery of the parts underneath". Camper's
zoological activities centred on the vertebrates and
in the first instance had no other purpose than "das
geschaffne und gemachte ... offen und vor Augen zu le-
gen.”® In his publications we find this clearly ex-

pressed. For the greater part they were devoted to de-
scriptive anatomy.

The auditory organ of the cetaceans

Camper's first publication in the field of descript-
ive anatomy was an article on the organ of hearing of
the cachalot (1767). After a study on the way in which
bony fishes perceive acoustic vibrations (1763), this
was a new manifestation of his interest in the audi-
tory organ; an interest which ever since his college
days ran through his zoology like a continuous thread.
Already in an early period Camper had conceived the
plan to write a series of monographs on the auditory
organ of the vertebrates.? For many years he worked at
this project and collected a large number of data, of
which he ultimately published only a small part. Apart
from the above-mentioned articles, he published fur-
thermore an article on the auditory organ of some ce-
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taceans as an addition to the essay on the cachalot.
The zoologists before Camper had hardly padd any at-
tention to the auditory organ of the cetaceans. Ronde-
let and Tyson were the only zoologists who had written
about it. Their information, however, was brief and
rather superficial. It was confined to some data on
two auditory ossicles of a dolphin and the rough form
of the auditory capsule of a porpoise.10

Camper's field of research was considerably more ex-
tensive than that of his predecessors. The object of
his study, the isolated auditory organ of a cachalot
which had run ashore, lacked the soft parts, but the
osseous part was virtually intact. The treatise which
he devoted to this object consists of a detailed and
accurate description, both verbally and pictorially,
of the separate parts and of their inter-relations.
Camper discovered great resemblance between this
organ and that of the terrestrial mammals, but also
found some notable differences. He had not been able
to find any trace of either the fenestra rotunda or of
the three semicircular canals in the cachalot. The
latter in particular astonished him very much, since
this part of the inner ear had so far been met with in
all vertebrates. On the basis of this uniformity Cam-
per also expected to find it in the cachalot. The dis-
crepancy between a rational presumption based on the
notion that the animals are constructed according to
one and the same plan and the actual fact observed did
not form any problem for him at all. The empirical
data prevailed. It is illustrative of his consistent
empirical approach that he at once accepted the ab-
sence of the fenestra rotunda and of the semicircular
canals.

The last publication on the cetacean ear was a
treatise "on the seat, the osseous auditory organ, and
on an important part of the organ itself” (1776). Cam-—
per reported in this article on his research on a ba-
leen whale, a porpoise, and a dolphin. It was intended
in the first place to establish the relation of the
auditory capsule to the rest of the skull. Camper at
the same time availed himself of the opportunity to
verify his observations on the cachalot with the evi-
dent intention of arriving at a general description of
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the organ of hearing of the whales. The various audi-
tory organs appeared to have a similar structure, as
he had already suspected. The cachalot was an except-
ion in one aspect. In this species he did not find the
fenestra rotunda while it was present in all other ce-
taceans. Camper did not generalize the new obser-
vations. He maintained that the fenestra rotunda was
lacking in the cachalot, and thus, here again, gave
priority to empirical results over rational consider-
ations,

Camper soon got followers. In 1785 and 1787 A. Monro
Jr. and J. Hunter published the results of their in-
vestigations on the auditory organ of whales.!l Their
findings were largely identical with those of Camper.
On one point, however, they differed. Whilst Camper
had not been able to detect the extremely small semi-
circular canals, the two Britons had succeeded in
finding them.

Monro was the first to report this discovery and he
drew Camper's attention to the mistake in his de-
scriptions. He did not succeed, however, in making him
change his view. In general Camper was by no means im-
pervious to such corrections, but in this case he did
not see any reason for doubting his observations.
Viewed against the background of the knowledge avail-
able to him, his negative reaction to Monro's criti-
cism was quite glausible.

In his reply!2 Camper pointed to the carefulness and
the wide scope of his research. In particular the
latter was presented by him as a hardly assailable
basis of his conclusion. In his opinion, at all
events, it was not affected by Monro's criticism. It
was not without any ground that Camper contended that
Monro's observations were not very convincing. He
rightly remarked that Monro's illustration of the
semicircular canals did not depict these structures.
For Camper this implied that the Scotch anatomist had
not really seen what he described. If we add to this
that when he was writing his reply, Monro's observa-
tions had not yet been confirmed by others, we have a
situation in which, from an objective point of view,
it was certainly not unreasonable that Camper refused
to doubt that he was right.
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Camper, never at a loss for words in order to
publish his own merits, was rather satisfied with the
results of his research on cetaceans. He considered
that he had performed pioneer work although he was
well aware that his description was incomplete because
he had not been able to study the soft parts.13 When
we review his work and that of his predecessors, we
may conclude that this qualification was justified.
Camper indeed has to be given credit for having been
the first to provide a clear insight into the internal
and external structure and the seat of the auditory
organ of the cetaceans.

Pneumaticity of the skeleton of birds
Among the 'thousands of wonders of provident and
wise Nature" there was none by which Camper
"was struck so much because of its peculiarity as
the contemplation of the empty cavities of the
large bones of birds, and the way in which they
are filled with the common air."1%
The first time he came across this striking phenomenon
was on February 10, 1771, when he prepared the femur
of a recently killed white-tailed eagle as demonstrat-
jon material for a lecture on human osteology. He
found in it only the periosteum, and no trace of
bone-marrow.

Camper was entirely unprepared for this observation.
Fabricius and Marsili had already mentiomed marrowless
bird bones, but at that moment Camper was not yet
aware of their work.l5 He began at once to explore
this unexpected phenomenon more accurately. In another
eagle the femur appeared also to be filled only with
air. More or less accidentally he discovered on this
object a natural opening in the underside of the tro-
chanter. This was an entirely unknown structure, and
Camper now focussed his research on this.

He found similar openings in the extremities, in
particular the humeri, of various bird species. More-
over he established that they occur exclusively in
hollow bones. On the basis of these observations Cam-
per concluded that the air enters the bones through
these openings. The question which of course he sub-
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sequently asked himself was: where does that air come
from? A simple experiment provided him with the ans-
wer. He plerced a hole into the distal part of - the
humerus of an owl, blew air into it, and
"to my great delight I thus inflated the thorax
and the abdomen, so that the air left the trachea
again,"16
Air transport by the opposite route was also possible
“"when I blew the air into the trachea, it left
again through the hole made in the humerus.'"!7
Experiments with a number of other bird species yield-
ed the same results.

Camper not only examined the large bones of the ex-
tremities; he also did anatomical and experimental re-
search on other parts of the skeleton. In an owl and
an eagle he observed that the air blown in via verte-
brae, ribs, ilium, sternum, and clavicles also inflat-
ed the thoracic and the abdominal cavity, and that in
all cases the air sacs are the direct cause of this.
Since it was known that the air sacs communicate with
the lungs - his experiments had confirmed this once
again - Camper had now proved irrefutably that the
perforated, hollow bones are in communication with the
respiratory system:

"By the inspiration ... the air is introduced in-
to the membranous cavities of the thorax and the
abdomen; from these the air is transported into

. the bones mentioned above and is renewed con-—

stantly by the continuous reSpirat:ion."18

In Camper's opinion this conclusion applied only to
those objects the pneumaticity of which he had esta-
blished empirically. Pneumaticized bones had not been
found in other animals, and he supposed that they only
occur in birds, but considered that further research
was necessary in order to determine whether other spe-
cies besides those studied by him also possessed then.
He deliberately refrained from generalizations.19

Camper did not always find the pneumaticity in the
same places. In some species both the femurs and the
humeri were pneumaticized. Others were found to
possess only hollow humeri. The first-mentioned si-
tuation was encountered by him exclusively in birds
which fly for prolonged periods and at great heights
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and which moreover are rather heavy. In species which
fly infrequently, the pneumaticity was -absent or
limited to the humerus. These findings caused Camper
to assume "that the bones are hollowed in proportion
to the flight of the birds."2?
Camper regarded the anatomical description of the
pneumaticity as the chief result of his investigat-
ions. However, it did not completely account for the
phenomenon. He also considered it necessary to determ-
ine its function. Camper's finalistic view of nature
made this for him an indispensable part of the de-
scription of a hitherto unknown structure.
With the majority of the biologists from the pre-—
Darwinian period Camper shared the a priori conviction
that nature is based on a plan according to which
everything has been created for a certain purpose:
"In forming the bodies of animals the great
Creator of heaven and earth aimed at nothing but
the usefulness of the parts."21
It was for Camper not only an established fact that
the animal organism and its parts exist for the sake
of the functions they perform, but also that the re—
lation between form and function is a causal one:
"rhe construction [of thel ... parts [is]) the
most necessary consequence ... of the purpose for
which those particular animals are created."2?
The eighteenth-century philosopher Hume pointed out
that the teleological view of nature entails that
"an anatomist, who had observed a new organ or
canal would never be satisfied till he had also
discovered its use and intention."?
Camper actually proceeded in this way. If he discover-
ed new organs - which did not happen frequently - he
did not consider it sufficient to describe their form.
He would always ask himself as well what was their
function. He regarded it as essential to anatomical
cognition to explain structures in terms of final
causes.

As we have seen, Camper derived his functional in-
terpretation of the pneumaticity from the positive
correlation with the capacity of flight. Supported by
the ideas of Galilei and Borelli, according to which
birds have a relatively light skeleton "in order that
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... they ... might fly more easily",2“ he drew from
this correlation the conclusion that the hollow bones
serve to promote flight. This purpose was not only a-
chieved by the fact that the absence of bone marrow
made the body of the bird less heavy. The current phy-
sical knowledge suggested to him yet another way in
which the pneumaticized bones carry out their funct-
ion:
"The heating to which the air is subjected in
these internal parts is bound to inflate it, and
thus make it lighter than the air of the atmos-
phere, as a result of which the bird, one more
than the other, becomes specifically lighter and
will fly with great ease."25

Realizing that he had studied only a limited number
of species, Camper emphasized the hypothetical cha-
racter of his functional interpretation.26

Since the structural relation between the hollow
bones and the respiratory system had not yet been de-
scribed before, Camper hastened to make public his
discovery. He devoted a number of lectures to it, and
early in March 1771, less than three weeks after the
first observation, he sent an article to the secretary
of the recently founded Bataafsch Genootschap der
Proefondervindelijke Wijsbegeerte, for publication in
their journal. It was not until 1774 that Camper's ex-
ertions were rewarded with publication.

Almost simultaneously with Camper's treatise an ar-
ticle on the same subject by John Hunter appeared.27
It was evident that Hunter had also discovered a great
many parts of the bird skeleton which communicate with
the lungs via the air sacs. In the first instance he
too thought that the hollow bones serve to promote
flight. A relation between pneumaticity and flight,
however, was resolutely rejected by Hunter after he
had discovered a highly pneumaticized skeleton in the
ostrich, which does not fly, whilst no trace of pneu-
maticity was to be found in a variety of species which
were known as excellent flyers. On the analogy of the
highly branched lungs of some amphibians and reptiles
Hunter regarded the hollow bones as a functional part
of the respiratory system.

Hunter's publication did not escape Camper's notice.
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In connection with the Dutch translation of it he came
with a circumstantial reaction.2® His primary concern
was to show clearly that he had been the first to dis-
cover the pneumaticity, independently of Hunter. For
this, Camper based himself solely on the dates of t?e
two articles. He left out of consideration Hunter's
statement - which could not be verified - that he had
observed the pneumaticity already in 1758. Hunter's
treatise had been read at a meeting of the Royal
Society on February 27, 1774, and Camper assumed that
the actual research had taken place shortly before
that date. On the other hand, his own article was
dated March 2, 1771. Camper supported his claims, in-
ter alia, by references to his correspondence with re-
spected scientists such as J.N.S. Allamand, professor
of natural history at the university of Leiden, and A.
Portal, a prominent French physician and anatomist,
whom he had allegedly informed of his discovery al-
ready in 1771 and 1772.

The Hunter affair meanwhile appears to have been
more than a question of priority for Camper. In a
letter to William Hunter he wrote about it as follows:

"It is possible that we [i.e. Camper and John
Hunter) may have fallen wupon the same object
about the same time, but I suspect some of my
pupils have given the hint, etc."?
It is certainly not quite impossible that Hunter may
have become acquainted with Camper's results before
their actual publication and that they inspired his
own investigations. A possible source was the dissef-
tation De respiratione volucrum (1773) of Camper's
pupil L. Chernak in which the discovery of the pneu-—
maticized bones was described at great length. Camper
supposed that J. Kooistra, another of his pupils, who
set up in London as a medical practitiomer in the eaf—
ly 1770's, drew Hunter's attention to Chernak's
book. 30 However, Camper's suspicions cannot be sub-
stantiated, so that our conclusion can only be that
Hunter discovered the pneumaticity of the bird ske-
leton independently, but in all probability later than
Camper. .

Camper's public reaction to Hunter's work was not

only prompted by the wish to stress his own merit. He
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used the greater part of the article to supplement,
verify, and correct, wherever necessary, his obser-
vations and those of Hunter. This did not yield any
significant new points of view.

At the end of the article Camper took up Hunter's
rejection of the functional interpretation such as he
had given it. He concentrated on the example of the
ostrich put forward by Hunter. Camper rightly con-
sidered the fact of a flightless bird with a pneuma-
ticized skeleton as the most serious objection to his
interpretation. He confirmed the correctness of the
observations underlying the ecriticism, but did not
share Hunter's conclusion. By viewing the pneumaticity
not exclusively in connection with flight, but with
locomotion in general, Camper could account without
much difficulty for the hollow bones of the ostrich:

"because the ostrich can run very fast, and as it
were fly along the ground, which it would not be
able to do if the Creator had not appreciably re-
duced its great weight by this artifice."3!

The second point in Hunter's criticism, the absence
of hollow bones in all sorts of good flyers, impressed
Camper much less, convinced as he was that the same
objective, in this case the increase of the capacity
for flight, may be realized in different ways. He
hardly paid attention to this objection and only re-
curred to it in greater detail in the supplement to
the German translation of his first article.32 In this
supplement, Camper set forth that in the examples men-
tioned by Hunter, viz. the wood-cock and the bat, the
lack of pneumaticized bones was compensated by other
flight-promoting structures, such as hollow quills and
a relatively highly developed musculature. He left the
reader to draw his own conclusion. The drift of his
argument, however, is clear: it is a mistake to con-
sider the lack of hollow bones as evidence against the
interpretation advocated by him, since experience
shows that this is not the only means for facilitating
flight.

In 1786 Hunter published a new version of his ar-
ticle on the pneumaticity.33 He did not refer to Cam-
per's work, although they had shortly before exchanged
views on this subject.3“ It may be understood to some
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extent that he was silent about Camper's priority
claim; if he had gone into this, it could. have pro-
duced little more than fruitless polemics. It is in-
deed striking that Hunter did not say a single word
about Camper's objections to his view of the function-

. al significance of the hollow bones of birds. Hunter

maintained his own interpretation. Like Camper, he
left it to posterity to arrive at a final conclusion
on this point.35

The natural history of the orangutan, the double-horn-

" ed rhinoceros and the reindeer

The studies on the cetacean ear and the pneumaticity

. of the skeleton of birds are not characteristic of

Camper's zootomical activities. He was much more in-
terested in organisms than in their isolated parts.
His primary concern was to contribute on the basis of

,anatomy to the natural history of animal species. In

this, Camper followed the monographic tradition which
had begun to flourish in the seventeenth century owing
to men such as Blasius, Duverney, Perrault, Steno, and
Tyson, and which received new impulses from Buffon and
Daubenton in the eighteenth century.

Zootomy was an ideal field of activity for a man
like Camper, who preferred original empirical re-

search. The anatomy of most of the animal species

known in his day had hardly been studied, if at all.
Buffon certainly did not exaggerate when he wrote
"Nous avons des milliers de volumes sur 1a des-
cription du corps humain, & a peine a-t-on quﬁl—
ques mémoires commencés sur celle des animaux.
Camper was intensively engaged in collecting as many
of the little known species as possible.37 He concen-—
trated his research on those animals the information
about which was most defective. His plan to combine
the results of his research in a voluminous publica-
tion was not completely carried out. Camper published
only the first of the planned two volumes of his zoo-
tomical magnum opus.38 In this he described success—
ively the orangutan, the black African rhinoceros, and
the reindeer.
Camper's interest in the oramgutan had first of all
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been roused through his attempts to gain a better
understanding of the anatomical writings of Galenus,
which he greatly admired. Since Vesalius it had been
very well known that they were not based on the dis-
section of human bodies, but on the anatomy of ani-
mals, and of monkeys in particular. In his spare time
Camper tried to trace Galenus' sources. On the whole
he does not seem to have found this very difficule.
The only problem was Galenus' description of the la-
rynx. Neither in monkeys nor in other animals did Cam-
per find anything resembling what Galenus had seen.
Starting from the idea that in ancient Rome Indian
animals were available, Camper presumed that Galenus
might have used the orangutan. In order to test this
hypothesis he procured two of these animals via his
connections at Batavia and in the East India Company.
He concluded that the organ of speech of the orangutan
conformed to Galenus' descriptions. Camper did not
venture to assert that Galenus had really dissected
these apes, since his other descriptions manifestly
did not apply to this animal.3? "

Camper's interest in the orangutan was by no means
exhausted after the exegesis of Galenus. He realized
that his two specimens provided him with an ideal
starting-point for a more thorough study of this ani-
mal from the East Indies than had hitherto been car-
ried out. When Camper received his first orangutan
there were no réliable observations on living animals;
anatomical data were altogether lacking and those on
the outward appearance were too scarce and too frag-
mentary to furnish a clear picture of the orangutan.

The Dutch physician N. Tulp introduced in 1641 the
name orangutan and used it to designate an Angolese
chimpanzee. His compatriot J. Bont was the first to
associate the name with a living being from the East
Indies which, however, did not much resemble any ape
whatever. Until well into the eighteenth century Tulp
and Bont were the main sources of information on the
orangutan. The English artist G. Edwards was the first
and only one who is known with certainty to have seemn
an orangutan prior to Camper:.‘*0 According to Camper
Edwards did not turn his possibilities to great ac-—
count
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"being neither a dissector nor a naturalist, and
a very poor draughtsman, he left nothing but a
defective description and an even more imperfect
drawing."
. Camper did not fail to make use of his possibilities
for elucidating the natural history of the elusive

. orangutan. From 1770 to 1777 he examined eight animals
‘in all; five of them were anatomized. Camper gave the

definitive description of the orangutan in the Natuur-
kundige verhandelingen (1782) . Before this he had pu-

- plished in 1779 an abbreviated English version of the

chapter on the organ of speech and a summary, in
Dutch, of the main results of his researches.

As was customary in zootomical monographs, Camper
started his description of the orangutan with a chap-
ter on the outward appearance. In accordance with a
technique introduced by Daubenton, he gave a tabular
review of the principal dimensions of the two speci-
mens in his museum. Further he described in the open-
ing chapter those parts in which his orangutan differ-
ed from the chimpanzee dissected by Tyson, which was
also called orangutan.

The rest of the first chapter was mainly devoted to
a criticism of his predecessors. Camper contended that
in their illustratioms they had made the orangutan re-
semble a human being too much. He admitted that his
own drawings of a specimen preserved in alcohol dif-
fered considerably from the living orangutan whicﬁ he
had seen in 1776 in the zoological garden of Prince
William V. But still he credited himself for having
strictly followed nature and not having stretched the
truth with a baseless fancy.

In conformity with the standard approach of the
eighteenth-century zootomists, the internal parts Cam-—
per dealt with were the organs of the thoracic and the
abdominal cavity and the skeleton. To his regret he
could not describe the brain; it had not been pre-
served in any of the specimens dissected by him.
Camper gave a brief, but adequate description of
liver, stomach, intestinal canal, kidneys, spleen,
lungs and sexual organs. In greater detail he de-
scribed the larynx and the laryngeal sacs, which he
regarded as the most remarkable aspect of the orang~
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utan anatomy. He knew similar structures of other
monkey species, but had never come across them in
pairs, as in the orangutan. Camper gave a somewhat
selective description of the skeleton. He devoted
attention more emphatically than in the rest of the
anatomy to those parts of the skull, the vertebral
column, the pelvis, and the extremities in which, in
his view, the orangutan showed characteristic differ-
ences with structurally related species. With the ex-
ception of the metacarpal bones, of which he counted
eight instead of nine, Camper described the internal
and external structure of the orangutan correctly.

The morphological description was not Camper's only
objective. He also paid ample attention to the system-—
atics of the orangutan. For the establishment of its
place among the apes and monkeys, he compared the
orangutan with a large number of these animals, the
majority of which he had examined himself. In most
cases he discovered such evident differences that he
did not trouble to dwell on them. Camper realized that
on the other hand it was of importance indeéd to de-
vote careful attention to the relation between the
orangutan and those animals which were generally con-
sidered to be its closest relatives, viz. Buffon's
group of the tail-less apes ("singes").

In this group Buffon had brought together those ani-
mals which most resemble man. Besides the orangutan,
it included the gibbon and the pithecus (Barbary ape).
Buffon considered it highly probable that the orang-
utan was a species, which occurred in two varieties,
viz. the jocko or little orangutan, with as type
varieties the animals described by Tulp and Tyson
(i.e. the chimpanzee), and the pongo or big orangutan,
an animal with an indistinct identity, which he only
knew from travel stories.“S In the early years of the
csecond half of the eighteenth century this was the
current view of orangutan systematics.

Whilst Buffon thought that the jocko and the pongo
also inhabited the Dutch East Indies, Camper demon~-
strated in a convincing way that the animal known
there by the name of orangutan differed essentially
from the orangutan described by Buffon. He found a
great number of resemblances between his orangutan and
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the gibbon and jocko but "on the other hand it differs
very much from them in its organ of speeth and the
bones of hands and other parts". When the difference

with the pithecus appeared to be greater still, the
- conclusion could no longer be avoided that

“the orangutan from Borneo ... {is) an animal
which indeed belongs to the general genus of the
apes or quadrumanous animals, but at the same
time forms an entirely separate species there-
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A. Vosmaer, the director of the stadtholder's mena-
gerie and natural history cabinet, had already sug-

.gested such a distinction. However, it is more than

likely that he got this idea from Camper. Vosmaer pos—
sessed a copy of a lecture, delivered in 1772, in
which Camper had described the orangutan and the chim-

. panzee as separate species.

Camper's revision of ape systematics had of course
nomenclative consequences. Without really exerting
himself to make the necessary reforms, Camper did
state clearly that the originally Malay name of orang-
utan ought to be used exclusively for the species de-
scribed by him.

At first Camper had nothing but rather young animals
at his disposal. Material of adult orangutans did not
reach the Netherlands until after the appearance of

" his book. Towards the end of 1783 he received the

skull of such an animal. Partly also on the basis of
the complete skeleton present at the stadtholder's mu-
seum and of the observations published by Radermacher
and Von Wurmb, he gave a brief preliminary description
of the adult orangutan in the German translation of
the Natuurkundige verhandelingen“® (see fig. 4).

It is remarkable, but by no means incomprehensible
that Camper did not recognize the adult orangutan as
such. The internal and external structure was found to
be similar on a great many points to those of the in-
dividuals which he had so far seen, but the skull was
so completely different that he was convinced that the
adult orangutan represented a separate species. Like
Von Wurmb, he gave it the name of pongo and character-—
jzed it as "l'orang de la grande espéce", to distin-
guish it from "l'orang de la petite espéce”, which he
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"Bey dem so vielen vollig ungegriindeten, sehr
licherlichen, und unausstehlich abgeschmackten
.das iliber diesen Affen, selbst von den besten Na-
turgeschichtsschreibern gesagt, und von unzdh-
lichen, zur Schande unsers Jahrhunderts, nachge-
betet worden ist, missen doch wohl die aus der
Natur selbst hergenommenen Beobachtungen eines
der grdsten Philosophen und Zergliedern ... dus-
serst willkommen seyn ...">0

. For a long time Camper was the indispensable source
of information on the orangutan, partly also through
his detailed and accurate drawings. His work lost this

. function only in the course of the nineteenth century,

when it was gradually eclipsed by more comprehensive
studies such as those of R. Owen and H. Schlegel.

Camper's monograph owes its importance not only to
the fact that it was the first - and for many years
the principal - contribution to the knowledge of the
orangutan anatomy. It had moreover an unmistakable
formative influence on the development of primate
systematice. Camper drew attention to the confusion in
the use of the name orangutan and was the first to
offer arguments in favour of a distinction between the
African "orangutan" (the chimpanzee) and the Asiatic
or true orangutan. After 1782 there was no longer any
expert zoologist who doubted that they were different
species.

The second species described by Camper in the Na-
tuurkundige verhandelingen was the black African rhi-
noceros. When he started his research in 1772, the
one-horned Indian rhinoceros was the only species the
existence of which was tolerably well documented. of
the two-horned black rhinoceros little more was avail-
able besides Kolb's description and a more or less
life-1ike illustration which Jan Wandelaar had added
to the Dutch translation of Kolb's book on the Cape of
Good Hope.52 The anatomy of the rhinoceros was a
completely unexplored field.

Camper's treatise on the black rhinoceros had
“"originated from a public lecture held by me at
the Anatomical School at Groningen on the 6th of
February of the year 1772, when the ice-bound
water prevented teaching anatomy on dead human
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bodies, which are sent from Amsterdam for that
purpose,'"S3
Instead of the usual lectures on human anatomy his
audience was treated to the dissection of a desiccated
rhinoceros head with which he had been presented a few
months before by Joachim van Plettenberg, governor of
the Cape Colony and one of his principal suppliers of
exotic animals. Camper summarized the results of the
dissection in the Dissertatio de cranio rhinocerotis
africani, cornu gemino (1780), where they primarily
served as an aid for identifying fossil rhinoceros
skulls recently discovered in Siberia.5% A further
elaboration of the zootomical part of this article
followed in the Natuurkundige verhandelingen (1782).
The description of the skull formed the main part of
Camper's rhinoceros monograph. In addition it contain-
ed a brief discussion of some other aspects which
"pertain to the further elucidation of the
writings of the Ancients or to the more complete
knowledge of the properties of this animal,"S5
Shortly after Campcr had completed the manuscript of
the Dissertatio in 1776, an article of the Africa
traveller Anders Sparrman appeared, in which the .skull
of a Cape rhinoceros was described.>® However, the Na-
tuurkundige verhandelingen had by no means been super-
seded by this article. Camper provided considerably
more information than Sparrman, who had confined him-
self to a single drawing with hardly any explanation.
Camper, like the excellent draughtsman he was, gave
the most complete report of his observations in the
illustrations. He published six figures, in which the
head and the skull were shown full face as well as in
profile.>7 Camper's drawings not only were more numer-
ous, but they also contained considerably more details
than those of Sparrman. The surplus value of his trea-
tise was further determined by the detailed explana-
tion which he added to his drawings. All the elements
shown were exactly enumerated and named. In the text
proper Camper once more described the main structures
of the head and skull by reference to the drawings. He
did not put forward in it any new morphological data.
As in his other descriptive anatomical studies, in
that on the rhinoceros too Camper tested the work of
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his predecessors by his own findings. In doing so, he
concentrated on the two points on which recémt writers
chiefly differed, to wit the dentition and the meaning
"of the number of horms.

. When in the first half of the eighteenth century it
" was becoming evident that in Africa a two-horned rhi-
‘noceros occurs, the existence of which had long been
“seriously doubted, =zoologists were faced with the

question as to the relation of this animal to the one-
horned rhinoceros from Asia. At first it was presumed

" that they represented two separate species. & After

Buffon had suggested that they were nothing but va-

‘rieties of a single species, this became the prevalent

opinion.59 The difference in the number of the horns
was attributed to external circumstances, sex or
age.50

In the Dissertatio (1780) Camper mentioned the pro-

‘blem of the number of horns in passing. Although he
"did not take an explicit standpoint, it would appear

‘ e endorsed the interpretation advocated by Buf-
222?5? In the Natuurkundig;)verhandelingen (1782) this
clearly was no longer the case. His new interpretation
was partly due to the observations of Sparrman and
R.J. Gordon published shortly before. Both these na-
turalists had studied various Cape rhinoceroses and
had established that they always possess two horns,
regardless of their age or sex.52 Since Camper knew
from his own experience and from the literature that
the Asiatic rhinoceros has no more than one horn, he
concluded that the difference in the number of‘the
horns "is not a freak of nature, but a real specific
n63
prgﬁzrziscriptions of Sparrman and Gordon put Camper
on the track of a second constant difference between
the two species. The African rhinoceros was found to
have a comparatively smooth skin. The Asiatic rhino-
ceros, on the other hand, was amply provided with
loose folds. Thus, Parsons' hypothesis that the rhino-
ceroses living in geographically different regions re-
present different species had been definitively con-
firmed for Camper. In the words of Cuvier it was Cam-
per who put "le sceau i la détermination de ces deux
espéces".®" Summarizing, Camper concluded the treatise
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on the Cape rhinoceros by stating

"that there are two species of Rhinoceros.

I. One indigenous to Asia, with a single round

horn, and provided with considerable loose folds

on the body ...

I1. One with two flattish horns, one behind the

other, without folds, whi~h is found only in

Africa."®5

The other controversial point on which Camper threw
light - that with respect to the dentition - owed its
origin to P.S. Pallas. In fossil rhinoceroses Pallas
had come across specimens having nothing but molars.
This induced him to impute an error to Parsons, Lin-
naeus, and Buffon, who had alleged that rhinoceroses
possess incisors.66 Camper had also observed the ab-
sence of incisors and canine teeth in the Cape rhino-
ceros, and in the Dissertatio (1780) he simply sided
with Pallas' criticism. In the Natuurkundige verhande-
lingen (1782) he again concurred with the latter, but
he added "that he now had a less clear insight into
this point".87 Camper's uncertainty had arisen becausc
he had observed cavities in the lower as well as the
upper jaw of a Javan rhinoceros which had unmistakably
contained other teeth than molars. Owing to lack of
sufficient material for comparison he did not yet ven-
ture to state whether this was an isolated case or "a
constant ... difference between the two-horned and the
one-horned [i.e. Javan] rhinoceros."®
After the publication of the Natuurkundige verhande-

lingen (1782) Camper tried to gain clarity on this
point. He succeeded in this thanks to the cooperation
of John Hunter, at whose museum he was allowed to make
a detailed study of the skull of an Indian rhinoceros,
and of Jacob van der Steege, a physician at Batavia,
who sent him various skulls of Javan rhinoceroses. All
the rhinoceroses from Asia were found to have in-
cisors. Camper rightly concluded that these animals
constantly differ in this from the African rhinoceros.
Owing to this third differentiating feature, in add-
ition to the difference in the number of the horns and
in the structure of the skin, he considered the spe-
cific difference to be beyond doubt. In a letter 1in
which he informed Merck of his discovery he wrote

Fig. S.
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triumphantly: "Voild donc les deux esp&ces entidrement
distinctes!"69

Camper has not been able to give much publicity to
his later research on the rhinoceros. Shortly before
he died, he described the presence of incisors in A-
siatic rhinoceroses in a footnote to the German trans-—
lation of the Natuurkundige verhandelingen (1782),70
but without going into the difference with the African
rhinoceros. For this latter aspect he referred his
readers to an article to be published in the trans-
actions of the Petersburg Academy, but it never ap-
peared either there or anywhere else.?! Among his con-
temporaries he informed only Merck and Joseph Banks in
detail of the discovery concerning the differences in
the teeth.’2 He further laid them down in a magni-
ficent engraving (see fig. 5), which appeared in 1787
and was destined for private circulation. In this en-
graving the skulls of the African and Asiatic (Javan)
rhinoceros are shown full face and in profile.’3

With Sparrman and Gordon, Camper must be reckoned
among the pioneers of research on the Cape rhinoceros.
Unlike Sparrman and Gordon, he not only paid attention
to this particular species. His need to pronounce on
the controversial points in the natural history of the
rhinoceros confronted him with the problem of the re-
lation between the representatives of this group known
in his day. His solution was a fundamental contribut-—
ion to rhinoceros systematics. Camper demonstrated un-—
ambiguously the specific difference between the
African and the Asiatic rhinoceroses. Later, probably
after 1787, he made a further division, as appears
from a letter to Pallas, in which he wrote:

"Ich habe Gelegenheit gehabt die beiden Asia-
tische Gattungen von Rhinoceros aus einander zu
setzen ..."7%

This cannot but mean that Camper had arrived at the
correct conclusion that the Javan and the Indian rhi-
noceros were different species. Unfortunately he has
not stated anywhere on what arguments he based his
distinction. It was therefore rather exaggerated when
Sody asserted that through Camper "Das Erkennen des
Javaners als neue Art ... vollzogen [war]."75 Cuvier
was the first to make a clear distinction between the
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Indian and the Javan rhinoceros, for which he partly
based himself on material from Camper's collection.’®
The last years of Camper's professorship at Gronin-

i gen_were a particularly fruitful period for his zoo-

logical studies. It is from that time that date not

~only his first researches on the orangutan and the
" rhinoceros; in the same period the foundation was also

laid for the third and last part of the Natuurkundige

verhandelingen (1782), devoted to the reindeer.

Camper first became acquainted with this animal via
a specimen which was shown at Groningen, probably as
part of an itinerant menagerie. The animal died omn

February 13, 1770 and was drawn by Camper

"the next day, as soon as possible, while I in-
dulged the hope that I should be able to secure
the dead animal for dissection at a moderate
price ..."77
This hope proved idle. Camper's interest in the com-
paratively unknown reindeer, however, had been roused.
He requested his acquaintances, the Ovens brothers,
merchants at Frederikstad, to provide him with a
living specimen. On June 21, 1771 it arrived at his
home.

Camper's colleague Allamand was soon aware of his
activities and invited him to make a contribution on
the reindeer to his edition of Buffon's Histoire na-
turelle. Camper promptly agreed, and in that same
year, 1771, his Observations sur le renne faites 4
Groningue appeared.’® He certainly had not intended
this publication to be his last word on the subject.
As usual, Camper tried to base the definitive de-
scription on more than one individual. In this case he
was not very successful in his attempts. He could lay
hands only on parts of other reindeer, such as the
head and the legs. In 1782 he finally published his
treatise on the natural history of the reindeer.

It is an elaborated version of the Observations. The
two publications have largely the same plan and con-
tent. New in the treatise is the last chapter, which
contains some morphological data on the extremities.
Another addition is the second chapter, the longest of
all, in which Camper tried to prove that Julius Caesar
had already mentioned the reindeer. Camper had a great
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Sketches of a young reindeer. They il-
lustrate the careful way in which Cam-
per made his drawings
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liking for such philological exercises which enabled
him to use his knowledge of natural history-to clarify

; passages in classical authors. He had already done

this with verse from Martialis in which a double-horn-

- ed rhinoceros was described.

Camper opened the treatise on the reindeer by ex-—
pressing his astonishment at the fact that a European
animal of such great economic importance had been so
deficiently studied.”’? The natural history of the
reindeer had indeed hardly been explored. Bartholinus'
article on some visceral organs and the description of
its outward appearance by Linnaeus and Buffon were the
main sources available around 1770.80

Of the animals described in the Natuurkundige ver-
handelingen the reindeer was the one to which Camper
devoted least attention. He has not given a compre-
hensive account of its anatomy although he had ex-
amined it in detail. It may have been due to the fact
that on many points the structure of the reindeer was
practically identical with that of other deer species,
which were already known, that Camper confined himself
to

"the main features which I found to be remarkable
in the reindeer and which none of the other
writers mention except in such an inadequate and
deficient way ..."

As regards the outward appearance, Camper concen=
trated on a description of the head and the hindlegs.
He sharply criticized the Danish bishop Pontoppidan,
who had asserted in his natural history of Norway
(1752-1753) that during heavy snow-fall the reindeer
shuts its eyes in order to prevent being blinded, and
then can see only through a small opening in the
eyelid. Camper did not find amy trace of such an open-
ing and confirmed Haller's suspicion that Pontoppi-
dan's assertion was nothing but phantasy.

Like the outward appearance, Camper described the
internal organization in a rather succinct way. He
mentioned the number of teeth and molars, and esta-
blished, as Buffon had done before, that the intest-
ines are hardly different from those of deer and that
the fibula is lacking, as in the other ruminants. The
osteology, to which he used to pay a good deal of at-
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tention, was not discussed further. Camper possessed a
fine reindeer skeleton, but did not consider its
quality good enough “to make a neat drawing of it",82
The only thing he dealt with at length was the laryn-
geal sac, an organ which he had not observed so far in
any animal except in a few monkey species.

The reindeer treatise is certainly not Camper's most
remarkable zoological publication. In comparison with
his studies on, for example, the orangutan and the
rhinoceros he has enlarged the knowledge on the rein-
deer only in a modest way. The criticism of Pontoppi-
dan and the description of the laryngeal sac and the
glands on the hindleg constitute his main contribut-
ions to the natural history of this animal. The trea-
tise decidedly did not £ill all the gaps in the de-
scriptions of Buffon and Daubenton for which Mulder
wanted to pass it off.83 Camper himself gave a more
realistic assessment of his work when he concluded it
by expressing the hope that his "few observations"
might induce others to make greater discoveries.8"

Contributions to the writings of Buffon, Pallas, and
Vosmaer

Camper's relations with the scientific world were
characterized by a striking tendency to confide the
results of his research to others even before he had
formally given publicity to them in publications of
his own hand. His 'grosse Bereitwilligkeit sich mit-
zutheilen"®5 had the consequence that some of his
pioneering zootomical investigations were first of all
published by colleagues, although with Camper's con-
sent.

Buffon was the first to benefit substantially from
Camper's generosity. In the preceding section we saw
that through Allamand the Observations sur le renne
were added to the Histoire naturelle. Further, Camper
also made a direct contribution to this work. In 1778
Camper dissected a howler monkey, particularly in
order to study its organ of speech. He did so not
merely as to compare it with that of the orangutan, on
which he was preparing an article. Camper's curiosity
had also been stimulated by Buffon, who had pointed to
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the exceptional form of this organ, but had not been
able to give a clear description of it. Camper, on the
other hand, had sufficient material to study this
organ. In his own writings he only briefly mentioned
the results.8® The complete description of this "most
peculiar organ of speech, hitherto unknown except
through my dissection", was sent by him omn November
15, 1778 to Buffon, who inserted it in his last volunme
of the Histoire naturelle.®?

Buffon tried to get additional data about this sub-
ject from Camper. In a letter to the Prince de Gallit-
zin, Russian ambassador in the Netherlands, Euffon
wondered whether Camper, "ce célébre anatomiste’, had
continued the research on monkeys. Buffon was greatly
interested in this, because he wanted to add to the
Histoire naturelle a supplement on the quadrupeds,
containing as complete as possible a rendering of Cam-
per's observations on the organ of speech of monkeys
and apes.ae Camper thereupon sent his son Adriaan to
Buffon with a large number of anatomical drawings of
mammals. This collection, with a profusion of original
data, contained considerably more than the re?uested
information and was quite freely put at Buffon's dis-
posal. There is no inventory of the drawings which
Camper sent along with his son. Adriaan Camper wrote
his father that Buffon had singled out 16 drawings
which related to the orangutan, the mandril, the
sloth, the a%gdvark, the giraffe, the porcupine and

reindeer.
thgamper's generosity would seem to have been prompted
by the supposition that Buffon might use his drawings
to enrich the supplement on other subjects besides
monkey anatomy. Buffon, however, did not avail him:eif
of Camper's offer. He was probably more intereste 'n
information on the outward appearance than in Camper's
anatomical data. The supplement on the quadrupeds
mainly contained additions and corrections to thelde-
scriptions of the exterior of the animals. The vo gge
had only three anatomical plates, on a total of %
One of these was Camper's 9dt'aw:l.ng of the organ o

ech of the howler monkey.
sp;nlike in the case of his contacts with Buffon, in
Camper's relations with P.S. Pallas the initiative was
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on the side of the receiving party. After the Russian

naturalist had received Camper's article on the Cape

rhinoceros for the transactions of the Petersburg

Academy, he started a correspondence with Camper. Pal-

las turned this to account to ask him for details on a

variety of mammals for the benefit of his own work. In

turn he aided Camper in collecting new specimens for
his museum.

0f the zootomical information sent to him, Pallas
published Camper's descriptions of the skull of an
aardvark, and of the right hindleg and the skull of a
giant kangaroo.91 The simple recording of anatomical
facts was not Pallas' main object. He used Camper's
descriptions to support his refutation of Buffon's
theory of faunistic difference between the old and the
new world. Pallas thought, wrongly so, that Buffon
considered the genera of ant-eaters and opossums as
characteristic of America. His misunderstanding of
Buffon's views arose partly from the vagueness of
Buffon's concept of "genre'. Pallas had read this as
"genus". From the context it might also be -inferred
that it meant "species", a sense in which Buffon later
used it explicitly for these animals.

In Pallas' opinion the incorrectness of Buffon's
ideas was proved by the existence of the Cape ant-
eater and the Asiatic opossum, the names commonly used
at that time for the aardvark and the kangaroo. Camper
did not take part in the controversy. He merely re-
marked that the Asiatic opossum is not identical with
its American namesake.%2 He did not give an opinion on
the classification of the aardvark. Pallas, neverthe-
less, considered Camper's anatomical findings as ir-
refutable proof of his previously published thesisg?3
that aardvark and kangaroo belong to the same genera
as the American ant-eaters and opossums.

The description of the giraffe skeleton was the last
task of some magnitude which Camper performed for a
colleague. It was Arnout Vosmaer, the director of the
stadtholder's zoological garden and collection of
natural curiosities, who benefited from it. As an
author, Vosmaer became known in particular through a
series of monographs on the rare animals from his em-
ployer's menagerie. In 1787 by way of exception a
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' b appeared in
‘treatise on a specimen from the museum

this series. The animal in question was the giraffe,
“one of the more spectacular assets of the stadt-
holder's museum. Besides a dressed skin, it contained
a complete skeleton, which was nowhere else in Europe
“to be found.

The anatomy of the giraffe had not been examined to

; d published a draw-
any appreciable extent. Allamand ha

. in; :? the skeleton,?" but this was so bad that in

 this case Vosmaer, though usually not much interested

in this subject, decided to involve also osteology in

his work. Lack of expertise induced him to call in t?e
.;:assistance of others. At Vosmaer's request Camper’s
" protégé, J.H. Merck, made a drawing of the skeleton.

lemented Vosmaer's treatise with nine pages
gzmgiiézgvitions on the skeleton of the Cameloparda-
1is."?3 .
As the title already suggests, Camper did not make 2
complete description. The form and the arrangeme;f ok
the parts of the skeleton had been pictured by Merc

" in an excellent way and were not discussed by Camper.

In. the "Observations” the emphasis is on quantﬁ:at;;i
data. Camper took great pains to determine the L
mensions of a great many bony parts. In additioi e
made some stray remarks about anatomical particu iri
of the extremities and the skull. The wlidespread mis
conception that the forelegs are considerably l;;ieg
than the hindlegs, among other things, was rectilie
bYC::;:;r drew attention to the third horn, inf :.::2
middle of the forehead, which is characteristic o e
giraffe. It is curious that he did not draw any c01'1s
sequences from this for his criticism of S%?rrmanin
suggestion that there exists a kind of un corn;mal
South Africa. According to Camper in such an an na
the horn would have to be placed of necessity on nz
median suture of the skull bones. One of hisdreaso s
for rejecting Sparrman's assertion as an absur i;y wa
that such a construction had not been observed ; :nz
horned animal.®® The third horn of the giraffﬁdre u:ﬁe
this argument, because 1t is actually situate in )
median suture, as Camper himself had also clea bz
seen. The reason why he did not associate this o
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servation with his criticism of Sparrman may have been
due to the fact that he did not recognize the giraffe
horn as such. In his specimen it was rather poorly de-
veloped and was no more than "a knotty excrescence".%?

Posthumous publications

Camper left a voluminous scientific inheritance to .

his youngest son Adriaan Gilles. Apart from his
museum, it comprised a great many manuscripts of a
widely varied nature. With respect to both these
elements Camper Jr. proved a worthy heir. He wrote an
inventory of the museum and took great pains to
publish as yet the writings drafted, but not published
by his father.

In 1784 Merck asserted, during a stay at Camper's
country seat, that

"was 6ffentl. von ihm [i.e. P. Camper] erschienen

ist, ist ohngefidhr der 3te Theil dessen was noch

vorhanden ist."
The suggestion that the rest "fertig in Mscripten und
Figuren da liegt"?® is unfounded as far as Camper's
zoology 1is concerned. His inheritance, which has been
preserved fairly intact, does not contain finished ma-
nuscripts of unpublished zoological books or articles.
Camper had anatomized a great many more animals than
he had published on. His portfolios contain a pro-
fusion of original data, but for the greater part in
unedited form and not by a long way suitable for pu-
blication. The only material with which Adriaan Camper
could do, and has done, something was that for mono-
graphs on the elephant and the cetaceans which were
published in 1802 and 1820.

The foundation for the Description anatomique d'un
éléphant mdle (1802) was laid by Petrus Camper himself
in 1774. Early in that year a young Indian elephant
died in the zoo of the stadtholder William V. As hap-
pened more frequently in such cases, he was allowed to
dissect the dead body. Within three weeks he had com-
pletely anatomized the elephant, made a great many
drawings and abstracted the principal literature. In
the same year he published a brief account of the re-
sults in a journal in the Dutch language.99
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Shortly afterwards he set to work to give publicity
to his work outside the Netherlands. In July 1774 he

sent, in two letters, the first part of a French
.article to the Parish anatomist Portal, for inclusion

in the Mdmoires of the Académie des Sciences. The com~

‘mittee assessing the letters, which consisted of Dau-
- benton, Portal and Tenon, was of the opinion that they
" ought to be published together with the two letters

‘which would form the second and last part of the

article. Camper did not object to this suggestion but

for unknown reasons sent only the third letter and
‘never wrote the fourth.190 The article therefore never
- appeared.

The Dutch article as well as that destined for the
Mémoires of the Académie were intended as a prelimin-
ary description of the anatomy of the elephant. In the
Kort berigt of 1774 Camper announced

"that he would give a complete description of all
the parts which it is necessary to know or which
may be of influence in elucidating the anatomical
descriptions of the Ancients and later wri-
ters, 101!
Camper evidently for a long time had no opportunity to
work at the realization of this plan. He collected in-
deed data on other specimens, but it was not until the
second half of 1786 that he resumed the preparatory
work for his book on the elephant. The nucleus of it
was to be formed by 20 folio plates with a total of 95
illustrations. Twelve plates had already been en—
graved. The completion of the remaining eight became a
time-consuming affair, partly owing to pressure of
work on the part of Reinier Vinkeles, the engraver. It
was not until early in 1789 that the last engraving
was finished. Meanwhile Camper had made the explicat-~
ion of the illustrations ready for the press. However,
he was not able to do any more. A few months later he
died.

Adriaan Camper looked upon it as his duty to com-—
plete the project on which his father had worked for
such a long time. The illustrations were ready for
use. However, there was not yet any text. Camper Sr.
had not got beyond the stage of collecting abstracts
from the literature and drawing wup a division into
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~ chapters. Adriaan Camper, an amateur in the field of

anatomy, did not find it easy to fill the ‘gap. With
the aid of the information obtained from the illus-

' trations, the Kort bertgt (1774), and the unfinished

French article he ultimately succeeded reasonably well

in rendering the results of his father's work. The se-
“quence in which he treated the various parts is the

same as that which Camper Sr. had used for the draw-
ings. The anatomical description, where his contribut-

_ion as to the substance was minimal, was enlarged by

Adriaan Camper with two chapters, entirely by his own
hand. In these he gave an exposition on the different
species of elephants, both living and fossil, and on
the geographical provenance of the fossil species.

The treatise on the elephant is Camper's most de-
tailed anatomical species description. In the case of
other animals he left certain aspects out of account,
often from sheer necessity. With respect to the ele-
phant Camper was able to complete almost the entire
programme as it was handled everywhere in eighteenth-
century zootomy. Successively he described the outward
appearance, the organs of the abdominal, the thoracic,
and the celebral cavity, the skull, the vertebrae, the
ribs, and the legs.

Camper was not the first to examine the anatomy of
the elephant. Moulin, Perrault, and Blair, amongst
others, had preceded him.!92 Camper had thoroughly
studied the literature, and in his own description
placed the emphasis on those parts of the elephant
anatomy on which his predecessors differed from each
other and on those which they had overlooked.

The controversial issues Camper dealt with usually
concerned minor details, such as the position of the
nipples, the hairs on the eyelids, the structure of
certain parts of the male reproductive organ and the
number of toes. In retrospect we may establish that
apart from a few exceptions103 Camper was in the right
on these and other controversial points.

The question as to the identity of the tusks was
Camper's greatest problem. From of old they had been
regarded as horns. Daubenton had suggested the in-
correctness of this interpretation. He pointed out
that the tusks are placed in the same bony part (the
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0s intermaxillare) as the incisors in other quadru-
peds. He cautiously concluded from this that the tusks
are also teeth. Camper made observations similar to
those of Daubenton and reasoned along the same lines.
He proclaimed with greater confidence than his French
colleague that the tusks are not horns, "but teeth,
because of the bone".l0%

Initially Camper had called them teeth and had not
ventured a more precise identification. He did so only
a few years after the Kort berigt (1774) had been
published and then designated the tusks as canine
teeth.105 pe changed his mind after he had examined
the problem together with Merck in 1784. On the basis
of their regular position in the upper jaw he now de-
fined the incisors topographically. His final con-
clusion, which he also gave in the Deseription (1802),
was that the tusks must be called incisors "quia in
intermaxillaribus ossibus sedem habent",106

Camper's elephant research produced many new data,
inter alia on the osteology of the extremities, on the
structure of the skull and the brain, and on the mus-

"culature and the innervation of the trunk. The most
important discovery dated from after the publication
of the Kort berigt (1774) and concerned the structural
differences between the molars of the Asiatic and the
African elephant. Camper traced this phenomenon during
his last stay in London (1785), when he first studied
an African elephant, in the British Museum. Upon re-
turning home he verified his findings and soon con-
cluded that the molars of the African and the Asiatic
elephant are composed of lamellae, of which the number
and the shape of the crown differ. These differences
appeared to be constant, which meant for Camper that
the animals must be regarded as two different species.

Camper has never given much publicity to this
discovery. He only informed some of his colleagues and
friends, as for instance the French zoologist Vieq
d'Azyr.107 It was in particular Blumenbach who adver-
tised Camper's discovery of the specific difference
between the African and Asiatic elephant. He did so
without mentioning Camper's name. Considering their
regular contacts and the fact that Camper sedt him
drawings of the elephant it seems quite justified to
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endorse Adriaan Camper's statement that Blumenbach got
" his arguments for the distinction of the two species
- from Camper Sr,108

‘ The full scope of Camper's contribution to the

- patural history of the elephant was only realized by

the scientific world through the Description (1802).

"The work had been superseded to some extent by Cu-
vier's osteological description of the elephant, which

had appeared a few years earlier.l0% But owing to the
fact that Camper had described more than the skeleton

. his book was by no means superfluous. Its specific
" value was to a large extent determined by the illus-

trations, which through their number and quality left

‘all earlier attempts behind and which were referred to

by E.O. Schmidt as "eine klassische Grundlage fiir die
grébere Anatomie der Proboscideen".110

The Observations sur la structure intérieure et le
squelette de plusieurs espéces de cétacés (1820) was
the other zoological work of his father which Adriaan
Camper published posthumously. When in 1774 Camper Sr.
began to study the auditory organ of the cetaceans,
his attention soon extended to other parts of their
anatomy. In Camper's time the cetaceans were among the
least known vertebrates. The opportunities which this
group presented for engaging in original research
greatly stimulated Camper to concern himself with the
cetaceans.!!! In particular owing to the absence of

"suitable material the work made only slow progress.
‘After he had been able in 1775 and 1778 to enlarge his

knowledge of more ordinary species, such as the por-
poise and the dolphin, with observations on the skull
of a young baleen whale and of a cachalot, it occurred
to him to devote a publication to this group of ani-
mals.

At first this was intended to form part of the se-
cond volume of the WNatuurkundige verhandelingen.l1?
Camper changed his plans when through the intermediary
of the Prince de Gallitzin he learned that Buffon
wanted to write a book on the cetaceans together with
him.113 Without hesitation Camper agreed to this at-
tractive proposal. In 1785 he sent his son with a
great many drawings to Buffon in order to work out the
plans in detail.
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Buffon highly commended Camper's observations. It
was no doubt very disappointing for Camper to learn at
the same time that on account of his advanced age Buf-
fon on second thoughts abandoned the plan of the
publication.!!* Six months later, early in 1786, he
was found to have changed his mind, and Adriaan Camper
was able to inform his father that Buffon was prepared
as yet to proceed with the work.113 Camper at once set
about correcting the illustrations, supplementing
them, and adding an extensive explication, which his
son translated into French. He assumed that Buffon
would write the book and considered himself only as
the person who was to supply the facts. Buffon would
weld his data into a whole and "mettre au jour les
rapports qui s'y trouvent". Since Camper did not have
all the relevant 1literature at his disposal, he re-
quested Buffon moreover for a critical survey of what
had been written on the cetaceans.ll®

Buffon, who was approaching eighty, evidently no
longer considered himself capable of undertaking such
a share in the book on cetaceans. It was soon made
clear to Camper that Buffon had in mind a different
division of the work. It appeared that he was not at
all prepared to concern himself with the content, but
wished to take care exclusively of the style.ll7 A1l
these complications came to an end when shortly after-
wards Buffon definitively withdrew from the pro-
ject.l1® Daniels' suggestion that this was due to a
downright conflict is unfounded. The explanation of
Adriaan Camper that Buffon took his decision because
his health was failing appears quite plausible.l1l?

After Buffon had withdrawn, Camper continued the
work alone. He completed the illustrations, the great-
er part of which had been engraved by De Séve at Buf-
fon's expense. He did not live to write the text pro-
per. Apart from a number of quotations from the lite-
rature and the articles on the auditory organ, he left
no more to his son but a brief exposition in which he
compared the skull of whales with that of man. 120 The
text ultimately produced by Adriaan Camper was a sum-
mary of the findings which had been embodied in the
illustrations. In separate chapters eight different
cetaceans were thus described.l!2! Adriaan Camper's own
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contribution was confined to a short description of
the orca and a few observations on the gentral fea-
tures and the taxonomy of the cetaceans, for which he
borrowed the data from his father's research and from
recent literature. Camper Jr. also tried to give
scientific names to the species studied by his father.
He did not succeed in a satisfactory way im all cases.
Cuvier, who at his request annotated the Observations,

- had to correct him on several points.122

The skull was the main object of Camper's research

_on cetaceans. Not only because plenty of skulls were

available to him, but undoubtedly also because this
was one of the more mysterious parts of cetacean ana-

' tomy. Various zoologists hadlggid attention to it, but

in a rather superficial way. No one yet had given a
detailed analysis of its components. Considering the

exceptional shape of the skull of the whale, this is

not incomprehensible.

Camper, however, succeeded in unravelling the struc-
ture of the skull. His success was not only due to his
considerable skills as an anatomist; he moreover had
the advantage that in the majority of his preparations
the sutures were still visible. With the openings for
the sense organs and the occipital hole as fixed
points of reference he was able to establish accurate-
ly the form and the position of the skull bones in
seven species. For the common rorqual he had to con-
fine himself to a rough sketch; the only complete
skeleton he had found was suspended from the ceiling
of the Bremen town hall and consequently could not be
studied in detail.

Whilst up to that time it had appeared as if the ce-
tacean skull defied any comparison, Camper was the
first to show that it is composed of the same elements
as the skulls of other mammals and does not essential-
ly differ from them.l2" Merck's description of the ce-
tacean skulll25 antedates Camper's publications but
distracts nothing from the latter's merits. Merck
started his investigations after Camper had finished
his cetacean studies. Moreover, Merck's work was based
on specimens in Camper's museum and executed under his
guidance. It is safe to assume that Merck owed a lot
of his knowledge of the cetacean skull to Camper.
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Camper was of course at pains to study more than the

skull. In this he succeeded only partly. Like other -
workers in this field, he was up against a great .

dearth of objects for his research. The description of
the porpoise is the only one which can claim complete~
ness. The anatomy of the other species, with the ex-
ception of the skulls, could be described by him only
in a fragmentary way.!26

When Camper completed his cetacean studies in 1786,
he had managed to add an almost entirely new chapter
to natural history. Of the species described by him
the porpoise was the only one that was reasonably well
known. Although the Observations (1820) appeared more
than thirty years after the actual research had been
finished, Camper's work had not lost much of its
originality. John Hunter, Lacépéde, and Cuvier had
meanvwhile enlarged the knowledge of cetacean anatomy,
but they had not entered into large-scale competition
with Camper.!27 Cuvier was the only one who studied
the osteology intensively. His object, however, was
comparative anatomy. He discussed the isolated bony
parts and did not give a coherent description of the
skeleton, as Camper had done in particular with the
skull. The Observations was consequently the first
work which gave a clear insight into the structure of
the skull of a number of cetaceans.

Physiology

Introduction

Physiology, the study of the vital functions of the
animal organism, has sprung from medical science and
for a long time belonged to its exclusive working
domain. Man was considered to be its ultimate object-
ive. This aim found 1its expression in terms 1like
"theoria medica" and "oeconomia hominis" which were
used as synonyms for the science of animal physiology.

Physiological research on animals at first did not
form an objective per se but was regarded as means for
understanding the functions of the human body. In the
course of the eighteenth century this view lost itr
sway and animal physiology formally attained independ-
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.ence. The French zoologist Daubenton was one of the
_first to put forward the opinion that the study of the
- Mgconomie animale" ought to be part of natural his-
~tory.128

Camper took a similar view. For him, too, animal

»
i

~physiology had a reason of existence beyond medicine.

He recognized its usefulness for medical science when
he wrote Forster that
"Nous devons é&claircir, s'il y a moyen, 1l'usage
des parties de notre corps par celle des autres
animaux..."129

. but considered it legitimate to study it for its own

sake as well. In one of his spectatorial essays he
propagated the idea that the zoologist should in-
vestigate not only the internal structure, but also

 the vital functions of the animals.l30 Camper did not

confine himself to this plea. In a modest way he did

‘ physiological research.

Physiological investigations

Camper started his career as a zoological publicist
with a treatise "on the reproduction of the American
toads or pipae'" (1761). This article owed its origin
to two specimens with which he had been presented in
1758 and which confronted him with the phenomenon
characteristic of these animals that the female car-
ries the young on her back during their metamorphosis.

The literature taught Camper that it was unknown how
the reproduction of these animals takes place. Maria
Sibylla Merian, who had made the Surinam toads known
in Europe, regarded the breeding cavities as uteri and
thought that the eggs, after being fertilized in the
abdominal cavity, get into the breeding sacs via the
skin., Frederik Ruysch had called this interpretation
in question because he had not discovered a single
trace of a direct communication between the abdomen
and the breeding cavities on the back. Ruysch offered
no answer to the question of how reproduction takes
place.!3! Camper was the first who made a serious at-
tempt to solve this problem.

He started from the assumption that in the toads of
South America reproduction does not proceed in an es-
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sentially other way than in the related animals living
in the Netherlands. In order to test his hypothesis,
Camper dissected one of the female pipae and compared
its internal structure with that of indigenous frogs
and toads. The structure of their sexual organs was
found to be identical. This proved to Camper that in
toads and frogs "reproduction takes place in the same
way". His conclusion was that in the pipae, as in the
other species, fertilization takes place outside the
body. He could thus reject a process such as sketched
by Merian. However, Camper unravelled the reproductive
process of the South American toads only partly. The
intriguing question of how the eggs migrate to the
back had to be left unanswered. The solution of this
inscrutable mystery, as he called it, could not be de-
duced from the anatomy.

An incidental effect of the above-mentioned work was
a small piece of research on the croaking of frogs.133
Camper had compared the anatomy of the pipae, with
that of frogs as described by Swammerdam in his Bigbel
der Natuure (1737-1738). It struck him that his com-
patriot had situated the vocal sacs of the male frog
in another place than he himself had observed.. This
induced Camper to examine the external position of the
vocal sacs more carefully. He seized the opportunity
to study at the same time the mechanism of the sound
production. On .the ground of his anatomical findings
he contended that the vocal sacs cause the croaking
sound by forcing the air vigorously into the oral
cavity. Camper's research was incidental work, to
which he did not devote much time. He based his inter-
pretation on a fairly superficial examination, a thing
of which as a rule he was not guilty. It is therefore
not surprising that we have to ascertain that his
interpretation is wrong. Camper had studied only the
oral cavity and, curiously enough, had omitted to ask
himself whether frogs also have vocal chords, which he
knew to be in general responsible for the production
of sound.

The reproduction of South American toads and the
croaking of frogs decidedly were not among the main
physiological themes of Camper's time. They were sub-
jects in which only few scientists were interested. As
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regards the next subject of his physiological re-

. gearch, the hearing of fishes, the situation’was quite

different. Before Camper, a great many scientists had

‘concerned themselves with this subject. They were

prompted to do so by the question as to whether fishes
can or cannot hear. This problem largely went back to
Thomas Willis, who, against the prevailing opinion,
had denied that fishes can hear, because in his view
they had no auditory nerve.l3% G. Seger, P. Artedi, C.

,Linnaeus, and W. Arderon were among those who put for-
. ward the same standpoint as Willis, although on dif-

ferent grounds. Others, such as J. Ray, J.T. Klein,
E.L. Geoffroy, and J. Baster, on the contrary, thought
that fishes can indeed hear, although not all of them
ventured to assert this with equal confidence.!35 1In
spite of the exertions of these and various other
scientists there was as yet no satisfactory solution

.~ for the problem when around 1760 Camper became in-

volved in it.
* Camper's interest in the hearing of fishes was
closely connected with the research which he had
started in his student days and which had to result in
a monograph on the auditory organ in all classes of
vertebrates. In addition his interest had received a
formative influence from an article by Nollet.136 1In
this article it was proved experimentally that water
may conduct acoustic vibratioms. This led Nollet to
suggest that fishes may be quite capable of perceiving
sound. Nollet's request to verify this assumption was
mentioned by Camper as the direct motive for his
studies on the sense of hearing of fishes.137

Camper seems never to have doubted that fishes can
hear. The aim of his work was to prove this unambi-
gously. He shared Nollet's view that it was first of
all necessary to establish the presence of the audi-
tory organ, and that subsequently "the probable way in
which the scalg fishes perceive sound in water" had to
be indicated.l38

As usual, Camper tried to base his conclusions on a
broad empirical foundation. He did not confine himself
to a single species, but examined several bony and
cartilaginous fishes. His first step, in the anatomic~
al analysis, was the description of the brain. This
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did not have much to do with the real subject, but
Camper did not wish to omit seizing the opportunity to
publish a few details about this organ, since most
zootomists had dealt only superficially with this part
of the anatomy of fishes. He studied in particular the
cranial nerves. The number, origin, and path of these
nerves were found to resemble those of the other ver-
tebrates to a striking degree.!3? It was naturally of
direct importance to establish the presence and the
path of the auditory nerve. In contrast with Willis'
assertion, Camper discovered that it is an "extremely
conspicious nerve". For a statement on whether fishes
can or cannot hear this was an indispensable datum. In
fact, an essential factor in the functioning of the
sense organs was that the external stimuli are trans-
ferred via the nerves "to the soul, with which all
animals without exception are endowed",l40

The structure of the auditory organ was studied in
great detail by Camper. He even used a magnifying
glass - an instrument that was not very widely used in
eighteenth-century zootomy - so as to follow the rami-
fications of the auditory nerve. His description com-
prised the position of the auditory organ, the inner-
vation, and the form and position of the main parts,
viz. the three semicircular canals, the endolymphatic
canal, and the '"cartilaginous bone" (i.e. utriculus
and sacculus which Camper did not recognize as sepa-
rate parts) with the otoliths.l%l Camper gave a clear
insight into the structures with which fishes can per-
ceive sound, and thus had satisfied Nollet's first re-
quirement.

The current theories on hearing were not much use to
Camper for an answer to the question of how the sound
perception in fishes takes place. All these theories
related to terrestrial animals and presupposed an
auditory organ which is in direct communication with
the outside world. In the fishes, however, this organ
was completely enclosed by the cranial cavity, and
consequently it was necessary to find first of all a
route by which acoustic vibrations could reach it.
Some naturalists thought that cartilaginous fishes did
have an external auditory canal, but Camper rightly
argued that what was taken for it (the spiraculum) had
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. nothing to do with the ear.l“i The fact that aerial

vibrations can also be imparted to solid objects and

. are, for example, able to stimulate the human ear via

the skull bones suggested to Camper a possible way in

which sound may be perceived by fishes.

. He wondered

' "whether the vibration of the water ... can be
imparted to the head or skull of fishes, and
whether the freely suspended bone or bones in the
capsule will not be set moving thereby? whether,
when these are set moving, the auditory nerve
will not be affected in special ways and the vi-
bration will be felt, that is to be heard by the
scaly fishes?"143

Camper's choice of the otoliths as the proper in-

strument of hearing was obvious. The semilcircular

canals were his only alternative. Although, in view of

their general occurrence, these were considered to be

of essential importance for hearing, there was no

clear notion of the way in which they functioned. As

to the otoliths, however, it was fairly easy to see

how they might react to acoustic vibrations. The fact
that the space in which they are situated receives a
great many fine ramifications from the auditory nerve
reinforced Camper's surmise that the otoliths con-
stitute the vital element of the auditory organ of
fishes.

Camper verified his theory by examining whether

. solid bodies in a situation analogous to that of the

otoliths, i.e. more or less freely suspended in a
space filled with a fluid substance, can be stirred by
vibrations of their surroundings. To this end he step-
ped on a frozen ditch, thumped with his fist on the
ice, and noticed

“that as far as I could see, the grass and other

loose plants moved to and fro in proportion to

the shock I produced.'"1%%
From this simple experiment Camper drew the conclusion
that in all probability fishes perceive sound, in
their case "the vibrating motion in the water", via
the skull-cap, the fluid in the cranial cavity and the
sacculus apnd the wutriculus, which in turn set in
motion the otoliths therein, which cannot "be affected
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without the beautifull
y stretched auditor
necessarily susceptible to it".l%5 Tgu:erKEI:::?g

second question had been answered, and Camper thought,

not unjustly, that he had rendered it plausible that

fishes can indeed hear.
The work of Geoffroy (1755), Camper (1763, 1774),

and Koelreuter (1773) put an end to the controversy :
concerning the sense of hearing of fishes.l%46 They de- :

monstrated unequivocally the presence of an auditory

organ. This was considered convinc

ing evidence that
ﬁi:hes can actually hear. Geoffroy and Koelreuter each.
ad confined themselves to a single species and had‘

not tried to generalize their findings. Camper, how-
ever, had dissected several species and ciearl
brought out that, but for variations in the number o¥
otoliths, he regarded the results of his investigat-
ions as representative for the class as a whole gur-
ther he may be credited with having been the fi;st to
propose a theory on the functioning of the auditory
organ of fishes. The contemporaries of Geoffroy, Koel-
5§¥EerT:nd Camper were impressed most by the latter's
v :Le oi Ge;man anatomist Wrisberg considered Camper
28 s e who had conclusively shown that fishes can
The treatises on the reproduction of t
croaking o% frogs, and the sense of hear::gp:gazisﬁzg
;te Camper's main publications on animal physiology.
mis other activities in this field are not very volu-
Thnous and in general of a rather incidental nature.
e results are scattered in different places in his
zootomical writings. It was due to accident rather
than purposive planning that Camper occasionally added
; functional analysis to the anatomical description.
e did so in particular when on the ground of his ana-
tomical research he thought he was able to correct
certain current functional notions on, e.g., the co-
pulation of elephants and rhinoceroses and ;he way a
negborn ?lephant is suckled.l48 ¢
amper 's study of the functional aspec i-
mal organism primarily arose from th: d;:egg SEZS:E;n
as to how certain organs perform their function. His
finalistic view of nature was another incentivé for
physiological research. Camper occasionally discovered
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w structures, and then he was inevitably faced with
e .traditional question as to the why and .wherefore,
e final cause of those structures, questions which
ould only be answered by the determination of their
unction. Although Camper said himself that he was ob-
essed by the tendency to assign a useful function to
erything, in some cases he took little notice of the
act that he was unable to do so. As a rule this con-

cerned details, such as the glands in the hind leg of
the reindeer.!“® He took greater pains over function—

ally more striking phenomena, e.g. the hollow bones of

birds.
-:.0f the questions raised by teleology Camper devoted

most attention to the functional explanation of the
tail in the young South American toads. In other spe-
cies of toads and frogs, where this organ, which dis-
appears in the course of the metamorphosis, also
occurs, it clearly served locomotiom. The young pipae,
on the other hand, are practically motionless in the
breeding sacs and their tail appeared to be completely
superfluous.

At first Camper thought that the tail was to be con-
gidered as fortuitous, as a freak of nature. 130 During
a personal interview Blumenbach had little difficulty
in convincing him that this was an error. Camper's own
observations subsequently made him realize that the
presence of the tail is indeed a natural phenomenon.
The function of this rudimentary organ remained alto-
gether unknown to him. He had no observations omn
living animals and did not like to indulge in guess—

. work. His confidence in the efficiency of nature, how-

ever, was so great that he did not doubt but the tail
of the pipae did serve a useful purpose, although he

. did not know as yet what it was.

Limitations of Camper's physiology

Well into the nineteenth century anatomy was con-—
sidered indispensable to physiology. It was a communis
opinio that physiological knowledge can only be de-
rived from anatomical facts. Camper was an out—-and-out
representative of this approach. In the preceding
paragraph we have seen that dissection was always the
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starting-point and the
principal tool in his
toIdetermine the function of certain organs. aceenpre
1inz :he eighteenth century the anatomical method was
prinii fithfa gechanistic view of life. The guiding
ple of this view, which dominated ph
siolo
:as that the function of an organ could ang ghouldgzé
cccounted for by its mechanical construction. This
cﬁgstruction waf seen as analogous to a piece of ma-
thi:e;zéhgane; shggysiological thinking was marked by
nical philosophy. In one of the theses add
zgrsz é?ilosgph;cal dissertation he stated tha: tﬁg
ation of the blood can only be unders
tood
explained with the aid of hydraulics and 1 dand
statics.!5! Lat h 5 in
avles. er he put forward similar ideas in
particular in his lectures. He repeatedly pointed out
tz his students that knowledge of physics and mecha-
nics is absolutely necessary to gain an insight into
the functioning of organisms.!52
It is to be noted that Camper'
per’'s mechanicism did
izily the %dentification of animals with machin::t
1 ehthe majority of the scientists and philosopher;
:d the Enlightenment he dissented absolutely from the
ia propﬁgated in particular by Descartes that ani-
mals are "mere mechanical beings". Observation taught
someth%ng quite different. &
Their] activities, their
eee udgment, memor
hatred, love, thirst for r ] ; s
Peeetansh s evenge, and ... other
:ccord%ng to Camper were evidence that animals also
ave “an active principle which can no more be
?aterial than our soul". He derived another argument
or this thesis from the fact that animals possess
sense-organs which obviously perform the same function
as those of man, viz. the reception of notions of ex-
ternal objects. Since the soul was considered indis-
g:;:aﬁif in this process, Camper concluded that ani-
ve a
mals ours".I?S immaterial soul, '"though 1less perfect
As a physiologist Camper worked not without results
Z;, among other things, the reproduction of the South
erican toads and the hearing of fishes. He was less
successful in the matter of nerve transmission.
In the first volume of the Demonstrationum anatomi-
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co-pathologicarum (1760) Camper made an attempt to ex-
plain this phenomenon. The Galenic spiritus:theory was
rejected by him, as well as the conception that nerve
action is analogous to the vibration of strings. Like
Boerhaave, amongst others, Camper endorsed the ato-
mistic-mechanistic version of Galenus' theory. He con-
ceived the nerve as a hollow tube filled with very

small globules of a substance like that of ivory.

These globules conduct the impulse along the nerve by
means of collisions. Camper regarded this as the most
plausible explanation of nerve transmission because it
accounted for the raPid rate at which this process is
found to take place. Sh

He was aware of the defects attaching to this
theory. At another occasion he had already pointed out
its rather insufficient empirical foundation. The con-
ception of the internal structure of the nerves was
nothing but a conject:ure.155 Ultimately this proved to

‘be decisive for his views. Three years after the De-

monstrationun Camper gave as his final conclusion that
the mechanism of nerve transmission is unknown. 1 56

He took a similar position with respect to the
problem of embryogenesis. Camper was greatly impressed
by the arguments which Albrecht von Haller had ad-
vanced in support of the preformation theory. However,
von Haller's arguments were unable to take away his
persistent doubts. This would only be possible if the
miniature organisms supposed to be present in the ovum
or the spermatozoon could actually be observed. Only
then "indeed, being completely convinced, could we be
able to refute and solve all objections". Since this
had not yet happened, he considered the theories on
embryological development as a "maze from which one
cannot escape".l’

In both cases, the functioning of the nerves and em—
bryogenesis, Camper rigorously subordinated the mecha-
nistic interpretation to the ideals of empirical
science. In a functional analysis he wanted to involve
only those elements of which anatomical dissection had
established their existence. In an era in which em-
piricism was the key-note this would seem to be an ob-
vious procedure. However, by no means all physio-
logists who subscribed to the mechanistic view shared
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Camper's approach.

The mechanical model used by eighteenth-century phy-
siologists was to a large extent imaginary. It was
effective with respect to e.g. the circulation of the
blood and locomotion, but failed to explain the
functioning of the brain, glandular secretion, or on-
togenesis. With the mechanical model one could only
account for these processes with the aid of all sorts
of hypothetical structures, such as e.g. the minute
globules in the hollow nerve tubes.

Numerous eighteenth-century physiologists appeared
not to have had any difficulty at all in accepting
such a speculative method. Camper at first did not
wholly reject it, but he soon dissociated himself from
it. From that time onwards he always adhered in his
physiology to the strict limits set by observation.
This cautious attitude explains why, despite the im-
portance he attached to physiology, he did not deal
with what in his time were considered the major
problems in this field, which included the action of
the muscles, respiration, digestion, and embryo-
genesis. A warranted mechanical analysis of these
functions was impossible owing to the lack of the
necessary anatomical knowledge of the finer structures
of the organs involved in these processes. Since he
had no alternative model, Camper preferred to leave

these subjects alone rather than resort to speculative
theories,

Chapter III

THE ORDER OF THE ANIMAL KINGDOM

Camper and systematics

In the preceding chapter, we have seen that Camper
attached great importance to the analysis of the ana-
tomical structure of little known animals. He regarded
this as an absolutely indispensable activity. It was,
however, not the only objective of his zoological re-
search. Species were not isolated entities. They were
related to each other and Camper considered it his
task to elucidate this matter as well:

"mon grand but @&toit d'&tudier constamment les

rapports que les animaux ont entre eux."!

In Camper's day the view prevailed that systematics
was the key for understanding the relations in the
organic world. Linnaeus was the principal and.most iq-
fluential enunciator of this view. In his Philosophia
botanica (1751) he had qualified the "dispositio" and
the "denominatio" derived from it, as the basis of
botany.2 The successful way in which Linnaeus applied
his ideas in botany raised the prestige of taxonomy
and had a formative influence on the development of
zoological systematics.

Botanists as well as zoologists practised system—
atics from the firm belief that living creatures are
arranged in a knowable way. In general it was realized
that the existing classifications did not yet give a
true picture of the real arrangement. Although there
was by no means a congensus as to the method to be
followed, it was not doubted that the natural affinity
between living organisms could be discovered and laid
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down in a system of hierarchically arranged taxa. The
natural system was the great ideal of the eighteenth-
century systematists and the legitimization of their
scientific activities,

Systematics did not meet with universal approval in
the eighteenth century. Its aims and methods were
severely and fundamentally criticized by Buffon. He
contended that a classification based on a single
characteristic which had been designated a priori as
essential, does not reflect the natural order but one
which exists only in the human mind. In his view a
classification conceived in such a way could never re-
sult in true knowledge of nature:

"vouloir juger de la différence des plantes uni-
quement par celle de leurs feuilles ou de leurs
fleurs, c'est comme si on vouloit connoitre 1la
différence des animaux par la différence de leurs
peaux ou par celle des parties de la génération;
& qui ne voit que cette fagon de connoitre n'est
pas une science, & que ce n'est tout au plus
qu'une convention, une langue arbitraire, un
moyen de s’'entendre, mais dont il ne peut résul-
ter aucun connoisance réelle,'3 ,

Buffon illustrated the inadequacy of the Linnaean
method by reference to the sub-division of the quadru-
peds. In the first editions of the Systema naturae
this class was divided into five orders, which were
characterized by the number of legs, teeth, and
nipples. Buffon had little difficulty in showing that
these were perfectly arbitrarily chosen character-
istics, which did no justice at all to numerous other
similarities and differences between the quadrupeds.
If Linnaeus had used other criteria, quite a different
classification would have resulted.*

Besides attacking the methodology of the system-
atists, Buffon also objected to their conception of
the ontological status of the taxonomic categories.
The systematists assumed, often tacitly, that genera,
orders, etc. actually exist. As against this assump-
tion, Buffon took a nominalistic position; he denied
the reality of the taxonomic universals. He regarded
individuals, and later species, as the only entity ex~
isting in nature. The other categories were mere

s
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. mental abstractions:

"plus on augmentera le nombre des divisions des
productions mnaturelles, plus on approchera du
vrai, puisqu'il n'existe réellement dans la Na-
ture que des individus, & que les genres, les or-
dres & les classes n'existent que dans notre ima-
gination."S
. Buffon's criticism implied that taxonomy could never
give a blueprint of nature. He considered the classi-
fication of plants and animals useful as a means "dont
on est convenu pour s'entendre"; it could never have
any other reason for existence.

The eighteenth-century naturalists on the whole took
little notice of Buffon's ideas. They ignored his cri-
ticism, ridiculed it or parried his views with the
traditional justifications of systematics. Although
Buffon did not incite a large-scale discussion on the

we may ascertain, without suggesting a causal re-

- lation, that after him similar objections were raised

by some other naturalists. Camper was one of them,

When in his student days Camper entered the field of
natural history, he was interested not only in zoo-
tomy, but also in botanical taxonomy. It was in this
same period that Linnaeus' ideas started to attract
attention. Camper's teacher, Adriaan van Royen, and
his mentor, Johannes Fredericus Gronovius, were among
the first and more prominent followers of the Swedish
naturalist.® It was no doubt partly through them that
Camper concerned himself rather intensively with Lin-
naeus' botanical classification. He was apparently not
interested in its theoretical aspects. It is remark-
able that the thesis on the unknowability of the es-
sence of living creatures’, advanced in his philo-
sophical dissertation, did not induce Camper to criti-
cize Linnaeus who had emphatically asserted that the
essence of plants and animals can be discovered and
who had based his taxonomy on this conviction.®

Camper testified to his taxonomical interests in his
medical dissertation. In the accompanying theses he
revised Linnaeus' classification of a number of plant
species. He also expressed his agreement with the
principle of Linnaeus' sexual gystem. Camper observed

fundamental principles of biological classification, -

Paad

ro
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that the leaves of plants, like the reproductive
parts, have immutable characteristic properties and
consequently can also be considered as a classific-
ation criterion, but he held nevertheless that a
classification on the basis of the reproductive parts
is much to be preferred. He regarded this as the best
criterion hitherto used.

Camper did not confine himself to verbal expressions
of his interest in Linnaean botany. The frequent bota-
nizing trips undertaken by him in his youth indicate
that he also applied himself to the practice of sys-
tematic botany. All taken together there is every
reason to assume that Camper was fairly proficient in
Linnaean systematics.

The assertion of Stdver that Camper introduced Lin-
naeus' botanical system in England and demonstrated
there "wie man nach Linné's Idee Pflanzen examiniren
miisse”"!0, should not be left unrecorded in this con-
text. It is by no means impossible that Camper made
this contribution to the dissemination of Linnaean bo-
tany. During his stay in England, in 1748-1749 and
1752 respectively, when Linnaeus' work was hardly
known there, he set out several times to collect and
study plants in the fields accompanied by English
friends and colleagues.!l It is very likely he put his
knowledge of Linnaeus' system and method into prac-
tice at these octasions. It cannot be established with
certainty whether Camper really played the part which
Stéver assigned to him. The origin of Stdver's state-
ment is rather obscure and confirmation from other
sources is lacking.

Camper's esteem of Linnaean systematics did not last
long. After he had left London, he soon became a se-

| vere critic of Linnaean natural history. A first sign
. of his dissension from Linnaean systematics is to be
. found in a treatise on liver-rot dating from 1763, in
" which he observed incidentally that Linnaeus is too
. superficial and too variable in "all his works, which

merely constitute a register of the names of created
things".12

One year later Camper gave a more elaborate expo-
sition of his opinion on the significance of botanical
classification in the Oratio de analogia inter anima-
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lia et stirpes. In this inaugural lecture he gave an
outline of plant physiology by comggring the vital
“functions of plants with those of animals. It was his
‘aim to make it clear that those who had engaged in re-
search in this field, to wit the anatomists, ought to
‘be regarded as the true botanists. Whereas Linnaeus
‘had reckoned the anatomists among the group of the
"potanophili", whom he considered to be of marginal
importance for the progress of botanical science,!3
Camper held
"that the nature and structure of the plants,
..., have been discovered not by the herbalists
[i.e. the systematists], but by the anatomists,
and that for this reason Malpighius, Grew, Hales,

oo~ Leeuwenhoek, and Hook have to be counted among

the first botanists."!

 ‘ According to Camper, the other botanists had become
known only by "making lists of names of plants and:

classifying them into species, genera, and orders".}5

"In terms not to be misunderstood he intimated his

opinion about this activity.
"0 ridiculous science, which confines plants to
garden plots and beds and which titillates itself
with high-faluting Greek words, which are to
frighten one, ... What is one to think indeed of
the conceit of the botanists of our age, who hide
and disguise their ignorance in ... grand terms
v.. and ... learned jargon?"16

In the Oratio Camper left it at these attacks. In the

_ course of his lectures he informed the students of one

of the reasons, the most fundamental one for that mat-
ter, for his critical attitude towards systematics.

In his botanical teaching Camper deliberately em-
phasized the anatomy, the physiology and the medicinal
virtues of plants. However, he also paid attention to
plant classification, particularly to that of Lin-
naeus. Camper was enough of a realist to recognize

_ that he could not leave the prospective physicians in

the dark about the influential ideas of the Swedish
botanist. Without a trace of the causticity that was
typical of the passages on systematics in the Oratio,
in his lectures he gave an excellent summary of Lin-
naean botany. Thereby not refraining from making it
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quite clear what value he attached to it.

In the discussion of the taxonomical categories Cam-

Without
he quoted with approval, in a’

per admitted the reality of the species.
mentioning his source,

slightly changed form, Linnaeus' famous aphorism

|}
'Species tot Numeramus, quot diversae formae in prin=-
With respect to the status of

cipio sunt creatae."!7?
the genera Camper disagreed with Linnaeus.

Linnaeus assumed that the
him had been created as such,
génera was the cornerstone
classification. Camper conceded that some of Linnaeus'

plant genera gave the impression of being natural.
However, he also found a

to have little, if anything, in common.
‘the definition of the genera was not very
expressing the natural relations.! The constant
changes in the arrangement of plants and animals
strenghtened his idea that the criteria for classific-
ation were not in conformity with nature, 20 Apparently
Camper had no alternative criteria to offer. He point-
ed out to his students that in consequence of the plu-
riformity of nature the limits of the genera cannot be
established.?2!
This conclusion implied that nomenclature, for which
the generic name was of basic importance, did not have
for Camper the objective value which Linnaeus attached
to it. In Camper's view a name was no more than pure
convention. Later he expressed this tersely when he
concluded a discussion of the confusing nomenclature
of apes and monkeys by professing his agreement with
"the lesson of Plato ... rightly impressed upon
us by Galenus ... of preferring to leave aside
the names, and first and principally to apply
ourselves to the knowledge of things them-
selves,'"22
The impossibility to determine the limits of the ge-~
nera had another and more far-reaching consequence. If
the natural genera could not be discovered, the same
also held for the higher taxa which were all formed
with the aid of the genera. Camper realized this con-

genera distinguished by
1% The naturalness of the
of his nomenclature and

great number of genera in
which species had been brought together which appeared

Camper sug-
gested that the characteristic used by Linnaeus for

suitable for
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equence very well. When he asked himself the question
«what order had been established in the creation of the
vegetable kingdom, he replied that it is impossible to
scertain the natural classification of the plants.23
Although he hardly emphasized the difference of
6pinion it becomes quite clear from Camper's botanical
-lectures that he did not share Linnaeus' appreciation
of nomenclature and classification. In contrast with
‘Linnaeus he did not consider systematics capable of
really fathoming nature. Linnaeus' claim for its cen-
tral position in natural history was for Camper with-
out any foundation. He looked upon genera, orders and
tlasses as artificial collections of species. He re-
cognized their usefulness but did not regard them as
indispensable. Classification and nomenclature were
nothing but devices to facilitate the memorization of
the names and the forms of the organisms.2%

Camper's standpoint that the organic world consists
- of species and nothing else agrees with that of Buffon
" but seems to have had a different background. In the
spirit of classic nominalism Buffon had denied the ex-
istence of entities above the species level. Camper's
ideas did not have such a metaphysical foundation but
originated from epistemological considerations. He did
not reject a priori the reality of the genera, orders
and classes. Camper only assumed that the arrangement
of natural productions into a hierarchy of taxa is one
of those matters which are beyond the scope of empi-
rical science.25

Unlike Buffon, Camper did not bring to the forefront
his nominalistic view of systematics. Apart from his
lectures at Groningen University, he only gave ex-
- pression to it, though in a very indirect way and be-
fore a small audience, as a member of the Jury for a
prize contest on the chain of being.26 '

Of the essays to be reviewed, Camper considered that
of the Swiss-English polyhistor J.A. Deluc the best.
He had read it "with great pleasure and acclaim ...
and held the author to be worthy of being awarded the
prize."27 Camper's enthusiasm was no doubt inspired to
a considerable degree by Deluc's nominalism which was
one of the cornerstones of his refutation of the prin-
ciple of continuity. Deluc argued that species are the
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sole knowable entities in nature and that the other
taxa are merely products of the human mind. Since the
various species could be clearly distinguished from
one another, Deluc did not see any reason for assuming
the existence of a '"gradation insensible" between the
organisms.

Camper's criticism of systematics was twofold. Be-
sides the epistemological objections, which he dis-
cussed mainly in his lectures on botany, he also cri-
ticized the methods used in systematic research. This
latter aspect is a recurrent theme in his publicat~
ions,

Camper raised his methodological objections first of
all in a popular essay, in which he attacked the cur-
rent practices in natural history, and particularly in
zoology. He addressed specifically the rapidly growing
number of amateurs and reproached them that they had
lost sight of the illustrious examples of Swammerdam,
Leeuwenhoek, Trembley, and Lyonet, and followed the
lead of naturalists who were interested exclusively in
the outward appearance of animals. In this respect
Linnaeus was for him the greatest culprit. It was Lin-—
naeus who had taught people "to look at the whole of
nature ... in a superficial way". It was through him
that the view had become prevalent that

"one need only be able to count how many teeth,
legs, wings, wing-covers, feathers, nails, mam-
mae, or other things an animal has to be a great
man in that science. One has nothing to do with
the internal structure, nothing with the senses,
nothing with the growth of the offspring. If only
one knows a few Greek words and a few definit-
ions, one is an excellent naturalist,"28

Camper was too one-sided in indicating the cause of
the neglect of anatomy, which he rightly considered as
characteristic of the zoological systematics of his
day. In view of Linnaeus' fame and influence, it is
understandable that he mentioned his name in this con~-
text. However, Camper disregarded the fact that others
too have contributed to this development. The Danzig
zoologist J.T. Klein and the Frenchman Réaumur were
among those who had elevated superficiality as a vir-
tue for the systematist.29
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~Camper's description of Linnaeus' method, which for
the rest is strongly reminiscent of that which Buffon

" had previously given,3? is of course rather caricatur-

al. The essence of the criticism implied in it, how-

‘ever, is by no means baseless.

Linnaeus recognized the importance of anatomy for
systematics, but practised this insight only to a

+limited degree. He based vhe division of animals into

classes partly also on the structure of the heart, but

. for the other taxa he used only external features.
Daudin rightly observed

"le recours 3 l'anatomie, bien que parfois décla-
ré nécessaire, n'en est pas moins trés loin de
devenir, chez Linn&, un procédé obligatoire et
constant de la recherche zoologique."31
A statement which applies even more so to the other
eighteenth-century systematists.

Camper's methodological criticism of zoological sys-
tematics was inspired in particular by the frequent
errors which in his opinion Linnaeus made when he oc-
casionally referred to anatomical properties.

A first confrontation with Linnaeus’ shortcomings
took place when Camper discovered the auditory organ
of fishes. Following P. Artedi, his mentor in the
field of ichthyology, Linnaeus had categorically de~
nied the existence of this organ. With reference to
this, Camper argued that they, Artedi and Linnaeus,

"n'ont jamais approfondi la structure des pois-
sons; un examen superficiel des parties trés-
sensibles, leur sert de base & leur suffit pour
former un systéme, qui fait peu d'honneur & ses
auteurs, & encore moins 3 notre siécle, ..."32

Linnaeus' 'unpardonnable ignorance" was for Camper
the reason to reject J.E. Smith's request to be allow-

~ed to nominate him an honorary fellow of the Linnaean

Society. Camper informed Smith that he did not wish to
belong to a society named after "the most superficial
Naturalist I ever knew".33

Camper had some renown as a discoverer of factual
errors in Linnaeus' zoology. When the Frankfurt pu-
blishing firms of Varentrapp Jr. and Wenner were plan-

. ning a new edition of the Systema naturae, they in-

quired via Merck whether Camper was willing to add his



o)

80

"castigationes in Linnaeum". Merck supposed that they
were very numerous and would form a welcome "anti-
dote".3% The plan was abandoned, but may have contri-
buted to Camper's resolution to expose a number of
Linnaeus' mistakes.

In two articles he revealed some of the "castigatio- .

nes". Camper did so first of all for the Siren lacer-
tina. Linnaeus had identified this neotene amphibian
as the larval form of an animal that shows great re-~
semblance to the salamanders. He placed it in the
class of the Amphibia with the differentiating charac-
teristics of having two legs, and gills as well as
lungs,35 Camper examined this curious animal when—1n
October 1785 he visited the British Museum and Gray,
the curator, allowed him to dissect one of their ‘spe-
cimens.

His findings differed from those of Linnaeus. Camper
discovered only gills, but no lungs. Moreover he
thought that the exterior gills which Linnaeus had
identified as such were nothing but fringes on the in-
termediate membranes of the gills proper. The third
point of difference concerned the legs, which accord-
ing to Camper resembled fins rather than the forelegs
of a salamander. With these observations, he inevitab-
ly came to the conclusion that Linnaeus' identificat-
ion was incorrect and that the Siren lacertina belong-
ed to the fishes,3

Camper presented the Siren lacertina case as an il- .

lustration of Linnaeus' superficiality and lack of
anatomical knowledge. The choice of this example was
not very fortunate. Linnaeus' description was correct;
it was Camper who was wrong. His mistakes were partly
due to the condition of the material available to him,
which, as he himself admitted, was badly damaged. In
view of the fact that Camper generally based his de-
scriptions on as many specimens as possible, it is all
the more remarkable that he did not bother to verify
his observations. One cannot entirely avoid the im-
pression that the possibility of criticizing Linnaeus
caused Camper to neglect the demands he usually made
on the anatomical analysis of animal species.37

One year after the appearance of the article on the
Siren lacertina Camper published a treatise on the so-
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- called Amphibia Nantes which Linnaeus had introduced
~in the tenth edition of the Systema naturae (1758) as
~an order of the class of the Amphibia. Besides the
- lamprey, this order comprised all the cartilaginous

fishes known at that time. Linnaeus had come to this
rather curious classification because he thought that
these animals have lungs. He had mistaken the gill~

. cavities for them. After Alexander Garden had identiT
fied the swimming-bladder of a number of Branchiostegi

as a lung, in the twelfth edition of the Systema natu-
rae (1766) Linnaeus counted this order of fishes also
among the Amphibia Nantes.

On various occasions Camper had criticized this
classification.3® In 1787 he published a detailed re-
futation of Linnaeus' arrangement after the German
ichthyologist M.E. Bloch had asked him why Linnaeus

" had classed the lumpfish with the Amphibia Nentes.

- Camper had already dissected various specimens of this
. fish, but had never found any trace of lungs. He re-
- ‘peated his observations and at the same time studied

other representatives of this order. He did not detect

lungs in any species. He rightly concluded
"dass die Branchiostegi und Chondropterygii vom
Ritter Linné unrichtig unter die Amphibien ge-
bracht worden, weil sie keine mit Luft versehene
Lungen, auch kein doppeltes oder dreyfaches Herz,
sondern ein einfaches Herz, und Kiefen haben, de-
ren Bau Niemanden ... unbekannt seyn wird."39

" Linnaeus' Amphibia Nantes once again furnished Camper

with evidence of his ignorance in anatomical matters.
In Camper's view the information furnished by Linnaeus
about the internal structure was "nichts als Worte,
die ohne Sinn und Bedeutung, und tiberdies auch hdchst
unrichtig sind".%0
Camper was not the only one who objected to the sys-—
tematists' disregard of the internal structure. Such
an_attitude was widespread among those eighteenth-
century zoologists who considered anatomy as the basis
of "their discipline and were convinced, with Buffon,
that
"les différences extérieures ne sont rien en com-
paraison des différences intérieures;. celles-ci
sont, pour ainsi dire, les causes des autres qui
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n'en sont que les effets. L'intérieur dans les
étres vivans est le fond du dessein de la Nature,
c'est la forme constituante, c'est la vraie fi-
gure ..."41
Besides Buffon, his collaborator Daubenton, for in-
stance, manifested himself as one of the pronounced
opponents of the superficiality prevailing in system-
atic studies.* ‘

Among the critics Camper took a special position.
For his colleagues the neglect of anatomy was usually
no more than a reason for discrediting systematics.
For the rest, they showed little interest, if any, in
this branch of natural history. Camper demonstrated
greater involvement with the(weal and woeyof system-
atics. The fairly intensive traimifig which, in con-
trast with most other critics, he had received in this
field was no doubt responsible for this attitude. Cam-
per denounced the superficiality of the "compilers of
lists of names", as he usually called the taxonomists,
but did not stop there. He sought to eliminate this
shortcoming by stressing the importance of anatomy for
systematic research. v i

He did this in an implicit way in the articles on
the Siren lacertina and the Amphibia Nantes. Camper
did more than pointing out Linnaeus' lack, or supposed
lack, of anatomical knowledge. With the aid of the re-
sults of his own dissections he corrected Linnaeus,
thus demonstrating the indispensability of anatomy for
classifying animals.

Camper explicitly argued this indispensability in a
letter to the French zoologist Lac@péde, whom he wrote
in reply to the latter's request for information con-
cerning the classification of the amphibians, and of
the lizards in particular. Camper expressed his dis-
satisfaction with Linnaeus' classification, in which,
by means of no other criterion than the tail, 49 dif-
ferent lizards were distinguished, all of which were
considered to belong to a single genus. He informed
Lacépéde that there are good reasons for dividing the
group into several genera. Using the anatomical pro-
perties of these animals he made a number of suggest-
ions for such a division. He observed in general: "Je
pretends qu'on doit dissequer les objets pour se ren-
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dre scur de leur caractére".“3
What results he expected from this approach became

- apparent at the end of the letter. There he urged La-

cépéde not to be too reserved in the matter of dis-
secting museum specimens. Such a procedure, which a-
mounted to sacrilege for many eighteenth-century natu-
ralists,*" was deemed fully justified by Camper, be-
cause it made the classification "plus scur ... plus
reelle, plus noble'". At about the same time he stated
elsewhere that with the aid of anatomy
"man einmahl ein verniinftiges und bestindiges
Verzeichniss verfertigen k&nnen [wird], welches
alle aufgeklirte Weltweisen annehmen, verbessern,
und zur grésten Vollkommenheit bringen wiirden. "3
The tenor of this statement as well as the qualifi-
cations "plus scur" and "plus reelle" used in the
letter to Lacépéde indicate that Camper saw only a
gradual difference between the existing classificat-
ions of the animals and his ideal system. This means
that also with regard to a system based on anatomy
Camper took a nominalistic position. He deemed his
method, just like the one practiscd by Linnaeus, in-
capable of an exact reconstruction of the hierarchical
order of the animal kingdom. Camper propagated the
consistent use of anatomical knowledge because he
thought it would thus be possible to approach the na-
tural order most closely. However, he did not doubt
that the natural system was unattainable. A classific-
ation based on anatomical properties could therefore
never be an end in itself. It was nothing but a means
to arrive at a stable nomenclature.“®
Camper's suggestions for a reform of systematics
have remained paper proposals as far as he was con-
cerned. His practical activities as to the classifi-
cation of animals were slight in extent and intemsity.
The emphasis was on the distinction of species. The
problems which he dealt with found their origin in his
zootomical studies. If there was occasion for it, he
ascertained to what extent the species dissected by
him differed from or resembled related animals. His
principal achievements in this field have been dis-
cussed in the previous chapter. They concerned the
identification of the orangutan as a separate species
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and the distinction of the Asiatic and African species
of the rhinoceros and the elephant respectively.

Camper's dealings with generic classification were
confined to incidental attempts to rearrange existing
genera.%7 He dissociated himself expressly from the
current practice to use "teeth or similar features" as
generic characteristics. Experience had taught him
that this results in classifications which

"will always be insecure, especially when the im-

portant point is to determine correctly the ge-

nera and their true and distinct species,"48
As regards the genera, too, Camper clearly aimed at as
natural a classification as possible. In a manner
which resembles the natural method which was develop-
ing in systematic botany, but which wasg hardly prac-
tised as yet in 200logy, he tried to achieve this ob-
ject with the aid of a §reat many morphological, main-
ly anatomical features.®9

The distribution of the animals over the higher taxa
was a subject into which Camper hardly went at all.
The only thing about which he fussed a good deal was
the classification of the marine mammals, and of the
cetaceans in particular.

After these animals had been classed with the fishes
for many centuries, they were definitively incorporat-
ed into the class of the mammals by Linnaeus.50 Camper
seems to have had some difficulty in reconciling this
classification with Linnaeus' definition of the mam-
malian class. Camper observed that the cetaceans did
not have the four feet which Linnaeus considered one
of the characteristics of this class. He remarked
ironically that if Linnaeus’ definition of mammals was
applied to the cetaceans they would have to be de-
scribed as "quadrupedal mammals but without feet".5!
When on a later occasion Camper confirmed that the ce-
taceans must be classed with the mammals, he had
tacitly omitted the number of legs as a differentiat-
ing characteristic. In conformity with his own recom-
mendations he defined the class gredominantly in terms
of their anatomical properties.>

Systematics was for Camper clearly not a substantial
part of zoology. It was useful because of its nomen-
clature but was not of essential importance in unveil-
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ing the secrets of the animal world. While many eight-

eenth-century naturalists looked upon systematics as |

the principal means for gaining insight into the true

relations between animals, it was for this purpose of
no use to Camper,

Structural uniformity of the vertebrates

The first and only time that Camper expressed in a
somewhat coherent way his positive views on the rela-—
tions between animals was on 13 October 1778 at the
Amsterdam Art school, on the occasion of the annual
prize distribution to the winners of the model-drawing
competition. He presented his ideas within the frame-
work of a lecture on a method of depicting animals as
true to nature as possible.’

As an experienced zoologist and artist, Camper had
made the discovery that in most animal pictures real-
ity was strained. He took it for granted that this was
an undesirable situation. To achieve better results it
was not sufficient to draw the animals accurately from
life. Camper also considered it necessary that the
artist had some insight "into the general scope of the
animal creation".3% In order to come up to this re-
quirement he preceded the actual description of his
method by a short and fragmentary exposition on the
order and regularity in the animal kingdom. His point
of departure was "that fishes and birds, as well as
horses and elephants, are really quadrupeds".55 Camper
illustrated this thesis by comparing the skeletons of
a human being, a dog, an eagle, and a penguin, and
showing 'how great is the analogy of the separate
parts in these animals", 56

Although he did not mention reptiles and amphibiansg
they certainly were no exception to the uniformity

- rule. Camper always included these animals in his com-

parative descriptions.
From the remark that
"the ponderous oyster, tied to its fixed po-
sition, [is] the basic principle of the fish, and
the latter of the bird, of the dog, of the mon-
key, and finally of man!"57

!
§
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Fig. 8. Comparison of the distal part of the front limb of an
eagle and a sloth. Note that Camper marked the homo-
logous parts by the same letters

one might even conclude that Camper held that all ani-
mals, vertebrates as well as invertebrates, can be
traced back to a single type. However, we have to ob-~
serve that elsewhere not a trace of this idea is to be
found. Whenever Camper brought up the structural uni-
formity of animals, he was always and exclusively re-
ferring to the vertebrates. In his comparative invest-
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gations, too, he confined himself to this group, It

-seems therefore justified to regard the passage quoted
bove as of no direct relevance where Camper's views
©of the unity of plan are concerned.
The basic anatomical similarity to which Camper drew
.attention in his lecture was considered as an un-
deniable fact in his time.58 The confidence with which
‘scientists and philosophers such as Bonnet, Buffon,
Diderot, Herder, J. Hunter, Kant, Maupertuis, Réaumur,
Robinet, and Vicq d'Azyr proclaimed that the animals,
‘or groups of animals, are variations of one and the
‘same basic plan was well-founded. In the course of
‘time a good deal of evidence had been collected to
support this idea. The consensus among his contempo-
raries as to the existence of a unity of plan was not
conclusive for the formation of Camper's opinion. He
admitted "That a resemblance is known between human
and animal anatomy"5° and did not evince any funda-
" mental doubt concerning the idea of a uniform plan,
but still he based his conclusion primarily on the re-
sults of his own investigations.

Camper has never published a comprehensive descript-
ion of his observations. Only once did he give the
scientific world some indication of the scope of his
comparative studies. He did this in an essay for a
prize competition organized by the Bataafsch Genoot-
schap der Proefondervindelijke Wijsbegeerte. Starting
 from the observation that there are numerous structur-
al similarities between man and animals, the society
raised the problem whether there are natural reasons
why man is more liable to diseases than the animals.
In the preface to his essay Camper dwelt for a mo-
ment on the comparative anatomical aspects of the
problem.®0 In nine pages he gave a short and inevit-
ably superficial survey of a number of similarities
between man and animals. He did not omit to draw at-
tention to his wide research in this field,®6! Camper
dealt successively with the comparative anatomy of the
brain and the cranial nerves, of the forelegs and some
other parts of the skeleton, and of the principal or-
gans of the thoracic and the abdominal cavity. While
Camper had discovered that the sense-organs "show the
greatest and most astonishing variety",®2 he found a




88 )

considerable degree of uniformity in the other struct-
ures,

More detailed information on Camper's comparative
anatomy can be obtained from the writings of his pupil
Gadso Coopmans. Coopmans, who studied from 1767 to

1770 at Groningen University under Camper and main-

tained regular contacts with him afterwards, referred
to the latter's work in his translation of Bonnet's
Contemplation de la nature.®3 Bonnet's remarks on the
similarities between the skeleton of man and that of
the quadrupeds were corroborated and supplemented by
Coopmans with data borrowed from his teacher. He did
so first of all with respect to Bomnet's observation
that all mammals have seven cervical vertebrae. Coop-
mans stated that Camper
"confirmed this observation about all the animals
he has been able to examine, ... irrespective of
whether the neck was very long, as in the case of
the dromedary, ..., or very short, as in that of
the elephant, the orangutan, etc."

Coopmans separately mentioned Camper's analysis of
the cervical vertebrae of the porpoise. These are de-
formed and reduced to such a degree that able anatom-
ists, such as Edward Tyson, thought that the porpoise
has only one cervical vertebra. Coopmans proclaimed
Camper as the discoverer of the fact that the struct-
ure of the porpoise was in no way different from that
of the other vertebrates and that in this species too
seven cervical vertebrae could be detected.

In the field of comparative anatomy Coopmans had
learned considerably more from Camper.

"When a few years ago I had the pleasure to at-
tend the instructive lessons of this able ana-
tomist (i.e. Camper], I was not infrequently
amazed about the similarities one observes in
other parts of the skeleton as well between man
and the animals: the rude and insignificant leg
of a polar bear, the coarse skeleton [of the leg]
of the camel, which undoubtedly do not show any
similarity on the face of it, revealed to me the
resemblance between the structure of the latter's
and man's more perfectly formed hand quite clear-
ly, while I also learned that this resemblance
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also extends in the same parts to other animals
in which one would suspect it even mucli-less, and
is found even in the so-called amphibians, such
as tortoises, seals, etc."55
:Camper's comparative studies were not restricted to
the skeleton. Coopmans was able to enlarge Bonnet's
‘thesis on the structural uniformity by referring to
observations of Camper which had demonstrated
"that this similarity exists not only in the
skeleton, but even in the structure of the more
delicate parts; and, not to speak of the cir-
culation of the blood and the organs serving for
this purpose, of the heart, the arteries, the
veins, the muscles, the liver, the stomach, the
intestines, the brain, and what not, that the
distribution of the cranial nerves of the third,
the fourth, the fifth, and the sixth pair are
perfectly the same in all animals, not only in
the quadrupeds and in the birds, but even in all
the fishes which he has made the objects of his
investigations."©6

From Camper's own statements and in particular from
those of Coopmans it can be inferred that he had con-
vinced himself with his own eyes that many animal
species resemble one another in a great many parts.
For him the anatomical similarities pointed to a law
of nature. They derived their significance from the
fact that they occur almost generally. Camper evident-
ly considered the empirical foundation sufficiently
broad to generalize his findings and to assert that
the widely divergent vertebrate forms are all modi-
fications .of the same basic plan.

He has not made any unequivocal statement about the
nature of this basic plan. In connection with the ex-
ceptional form of the skull of the whales he observed

"qu'il est presque impossible, quelquefois, de se
représenter 1l'original, 1'homme, dont tous ces
étres ne sont que des vari8tés multiplides 3
1'infini."67
In conformity with the traditional conception, Camper
here regarded man as the prototype of the animals, at
any rate of a part of the animal kingdom. Another view
emerges from the previously quoted statement about the
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birds and the fishes, which "are really quadrupeds",
In this case he did not regard the basic plan as being
embodied in a specific organism. It would appear that
a more abstract type concept, which did not fully de-
velop until the nineteenth century, was predominant in
Camper's mind. This impression is reinforced by the
way in which he practised comparative anatomy; he used
neither man nor another animal species as fixed refer-
ence material.

Convinced as he was of the purposiveness of
creation, Camper had no difficulty in accounting for
the origin of the modifications which the basic plan
shows in the various species. After having stated in
his lecture at the Art school that the vertebrates are
essentially built in the same way, he argued that they

"are made to differ in order that each might be
able to perform most easily all the requisite
movements in the fluid assigned and destined to
them.

Apart from that, every creature differs as to its
head, body, legs, and tail according to the dif-
ferent purpose for which it is made: to wit, ac-
cording to the main end for which it has been
disposed on this globe by the Great and Wise
Creator."68

Later on, Adriaan Camper tried to minimize his
father's teleological interpretation of the pluriform-
ity of the animals. In connection with the latter's
description of the skull of the whale as a modificat~
ion of the skull of man, Camper Jr. rightly stated
that his father had accounted for the differences with
the aid of the principle of the final causes. He did
not deny that this was impossible, but added that

"L'auteur [i.e. P. Camper] se plaisait & ces
sortes de contemplations. Il y trouvait un grand
motif de vénération pour la premidre cause de
tout ce qul existe; et s'il faut les compter au
nombre des illusions, au moins ces illusions 1i-
vrérent son 3me 3 des impressions consolantes.'69

In view of the fact that the uncomplicated teleo-
logical ideas as we find them in Camper were already
out of date when in 1820 his son published the de-
scription of the skull of the whale, it is understand-
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able that he tried to gloss over his father's views.
In doing so, however, he did not do justiee to the
place which teleology had in Camper's thinking. The
final causes were a reality for him. The modification
of the human skull to that of a cetacean was deemed by
Camper to be based on a true principle.’?

~ In the address before the Art school Camper il-
lustrated the anatomical uniformity in a striking way
by transforming with a few lines a picture of a cow

"into that of a bird and then doing the same with a

horse which he transformed into a human being (see
fig. 9). Afterwards Camper repeatedly made use of such

‘"metamorphoses" or "re-creations", as he called them,
- to illustrate his discoveries. When in 1779 he was

staying at the home of the German anatomist Wrisberg,
he showed the latter and some guests, including Lich-
tenberg, SSmmering, and Blumenbach, how, allowing for
the ways of living of the organisms concerned and the
morphological properties required for this, one could
transform any quadruped into a human being.71 During a
stay in London he showed some metamorphoses before,
amongst others, Blagden, Burke, J. Hunter, Sheldon,
and West.’2 Camper informed Herder by letter:
"j'ai poussé mes idées sur 1'analogie entre
1'homme, les quadrup&des, les oiseaux et les
poissons plus loins, de sorte que je puisse meta-
morphoser avec l'addition de quelques lignes un
poisson dans une quadrupgde quelconque, et celui-
13 dans un homme..."73
The metamorphoses are remarkable not only as a
graphic representation of Camper's ideas about the re-
lations between the animals. They demonstrate that he
saw regularity in the occurrence of the individual
parts throughout the animal kingdom as well as in
their interrelations within the various types of or-
ganisms. From the metamorphoses, just as from the com-
parative analysis of the skull of the whale, it be-
comes evident that Camper had arrived at the view that
the spatial arrangement of the parts is so fixed and
indissoluble that changes in one part of the organism
inevitably entail changes in the other parts. Camper
operated here with a principle which afterwards was to
become, as the "Prinzip der Lage", one of the pillars
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of comparative anatomy. This principle, no more than
~other conceptual aspects of the idea of uniformity,
was put forward explicitly by him. This was by no
-means exceptional. The comparative anatomists of the
“pre=Goethe period were in general not much inclined to
analyse the unity of plan theoretically.

e

‘This was no doubt partly due to J.V., Carus. In his in-
fluential study on the history of zoology Carus men—
tioned the address before the Art school, but left its
tontents out of consideration, because the work was
destined for artists and not for zoologists. Carus saw
-no further reason for including Camper in his survey
. -of eighteenth~century comparative anatomy.’" When Cam—
per's ideas were dealt with occasionally by other his-
. torians, this was usually done with reference to the
metamorphoses. These, however, did not earn him much
. appraisal for his comparative anatomy.

-~ The sketches of the metamorphoses induced Julius
. Schuster to assert that Camper had no more than “eine
- groteske Vermutung von wunderlichen Analogien" and in
consequence was unable to reach any "wissenschaftliche
Einsicht in die Zusammenhidnge und die Entwicklung ([der
Tiere]".75 Schuster was alone in this sharp criticism.
Other historians were more lenient in their opinion on
Camper's comparative anatomy as expressed in the meta-
morphoses. They qualified his view of the relations
between the animals as a fleeting aperqu’® or at best
as a brilliant intuition.’”

Considering the superficial and not very detailed
character of the metamorphoses, such interpretations
are understandable, but this does not alter the fact
that they are incorrect. Camper's conception of the
unity of plan, a terminology moreover which he did not
use, had nothing to do with some intuitive cognitive
process, but was based on the results of patient em-
Pirical research.

R4dl's remark that Camper "nur gelegentlich und ohne
bestimmte Absicht die Organe verglichen (hat]"78 ge-
cidedly creates a wrong impression of the nature and
scope of his comparative studies. It is true that Cam-
per never explicitly formulated the objectives of his

Fig. 9. “Metamorphoses" fllustrating the unity of plan of the
vertebrates



94

comparative anatomy, but from the available sources it

can be inferred that he certainly had them.

As we have seen, Camper compared the skeleton as

well as the organs in the abdominal, the thoracic, and
the cerebral cavity; this means that his comparative
studies comprised all the structures which were con-
sidered of essential importance in his time for an
understanding of the animal organism. In addition Cam—
per took great pains to involve a large number of re-
presentatives of the various groups of vertebrates in
his comparative research.’9 It would seem justifiable
therefore to conclude that he deliberately sought to
explore the structural uniformity as completely as
possible.

The empirical element is the most striking part of
Camper's view of the order of the animal kingdom. The
idea of uniformity itself was not new. Before Camper
revealed his views others had already contended, even
more clearly than he ever did, that the animals have
been created according to the same basic design. The
eighteenth-century adherents of this idea, with the
exception of Vicq d'Azyr, were contented with the
available information in the field of comparative ana-
tomy. Camper, however, realized that the anatomical
similarities between the vertebrates were far from be-
ing investigated exhaustively.®0 He exerted himself to
give a broader foundation to the counception of the
unity of plan.

At the basis of Camper's comparative anatomy was the
idea that the animals are interrelated through a uni-
form plan. His researches were aimed at giving con-
crete form to this relation. Camper tried to determine
all the features which all vertebrates have in common.
This objective was rather new for comparative anatomy.
Around the middle of the eighteenth century an anonym-
ous person rightly declared that 'Comparative anatomy
has hitherto been treated but by pieces".8! In the
same. period clear signs of a changing attitude are to
be found in the writings of Daubenton where the com-
parative method was propagated as the obvious means to
arrive at "des connoissances générales de tous les a-
nimaux".®2 Daubenton left it at this. Camper practised
what his French colleague preached. Although this did
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not result in sensational discoveries, it gives him a

place of his own in the development of cCemparative

anatomy. Camper was a pioneer of the comprehensive ap-

\proach in this discipline: an approach which was to
"reach its full growth only in the work of Georges Cu-

vier.

.



Chapter 1V

MAN'S PLACE IN NATURE

Unity and variety of the hwman races

The ortgin of the negroes

As a zoologist, Camper was not merely interested in
animals. Man was a recurrent object of his investigat-
ions. The relation between the white and black race
was the aspect of human zoology to which Camper first
applied himself. On November 14, 1764 he dealt with
this subject in an address with which he started his
yearly anatomical lessons at Groningen University.
This Oration on the origin and colour of the blacks!
was based on research dating from the period when Cam-
per was professor at the Athenaeum Illustre at Amster-
dam, In November 1758 he accidentally acquired there a
recently expired "black Angolese boy".% Instead of
utilizing the corpse in the usual way as demonstration
material for his anatomical lectures, Camper dissected
it before his students in order to refute notions
about the inferiority of the negro.

Such notions were quite common in the second half of
the eighteenth century.3 The negroes were generally
looked upon as an inferior race. They were thought to
be wanting in any appreciable social and ethical
culture and to be living the life of animals rather
than of human beings. For many people they occupied a
position halfway between whites and monkeys. The idea
of the inferiority of the black race was reinforced by
various physicians and naturalists, who seized upon
rightly or wrongly established anatomical differences
with European people to widen the gulf between the
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-¥dces. This was done, for instance, by the German ana-
tomist J.F. Meckel, who alleged he had seen that the
brain and the blood of the negroes were black, and
‘then suggested that they might very well belong to a
species quite different from that of the white man.!
“In the Oration Camper vigorously opposed the view
that the negro is essentially different from the white
man. In the historical introduction of the lecture he
proclaimed his standpoint unambiguously. With refer-
ence to the extremely pronounced ideas of Herodotus
concerning the animal-like behaviour of negroes he did
not leave any room for misunderstanding as to the fact
that he regarded them as his fellow human beings.>

" - Camper's idea of the unity of the human race had a
~ theological as well as a scientific component. He
justified his view in the first place with a reference
to the story of the creation, according to which

"in the beginning a single man had been created

by God, to wit Adam, to whom all of us, whatever

may be our figure or colour, owe our origin."®

For Camper the monogenetic origin of man was a truth
not only revealed but also proved.’ He observed that
natural science had jirrefutably demonstrated the cor-
rectness of the biblical doctrine. For this he re-
ferred first of all to the work of, among others, Mau-
pertuis and in particular of Buffon.® Both these na-
turalists had argued on the basis of anatomical and
physiological properties of the wvarious races that
they are varieties of one and the same species, and
therefore have a common ancestor.

The Oration was intended to provide monogenism with
further scientific support. By means of zoologico-ana-
tomical arguments Camper attempted to instil other
notions into the minds of those who doubted that the
white and the black race belonged to the same species
or frankly held "that the Blacks constituted a sepa-
rate species, not originating from Adam".? It is
doubtful whether the Oration has had the intended ef-
fect. To all appearance Camper's message escaped the
notice of his countrymen. As far as I know, there are
no references to his article in the literature from
the period before 1800. The idea of the inferiority of
the negro, on the other hand, was rather popular among
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the Dutch intellectuals. An illustrative example is
the clergyman-naturalist J.F. Martinet who suggested
in his widely read Katechismus der Natuur that the

Hottentot can be seen as the transition from man to

the "lowest rational creature".!?

Camper's argumentation followed two lines. First of
all he asserted that there is a great difference be-
tween the Africans and those animals which were assum-
ed to be most closely related to man. The popular idea

"that the Negroes and the Blacks had originated

from the hybridization of white men and big Apes

or orangutans"
was resolutely rejected by Camper. He could not take
into his consideration the true orangutan because he
did not know this species at that moment. In order to
investigate the supposed animal origin of the negro,
he compared the anatomy of the Angolese boy with the
chimpanzee described by Tyson, which was the only ape
that was reasonably well-known at that time. Camper
concluded that nothing can be found in the negro
"which resembled this animal more than a white man; on

the contrary, everything was the same".!2 When a few'

years afterwards he was in a position to compare the
negro with the true orangutan, Camper saw his con-
clusion confirmed,l3

Camper did not confine himself to distinguish the
negro from the ape. He realized quite well that, if he
was to convince people of the correctness of his
views, it was also necessary to make it clear that the
African and the European belong to the same species.

With regard to this aspect, first of all he opposed
the above-mentioned observations of Meckel. His owm,

wider, experience enabled Camper to correct these ob-"

servations and to note that the blood and the brain of
negroes do not have another colour than those of white
men.!* Without going over-much into detail, Camper as-
serted that negroes and whites have an identical ana-
tomy.

The only point he went into further was the_colour
EwaHE”Skin’ the most conspicuous difference between
the races. Like most other monogenists, Camper was
fully aware that this distinctive could easily be in-
terpreted as confuting the theory of common descent.
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The greater part of the Oration was devoted to demon-
strating the accidental nature of the coluur of the
skin.

- Before giving his own views on the origin of the
colour of the negroes, Camper criticized the views in-

I

- spired by the Bible. He accepted the Bible as a source

of information on the origin of man, but thought that
no unequivocal data on the origin of the black colour
of the 'skin are to be found there. The thesis, based
on the fortunes of Cain and Ham, that it was the con-
sequence of "a certain well-deserved curse or wrath of
‘the Divine Being", according to Camper originated from
scholars who beforehand assigned "a very odious mean-
ing to black". In his opinion this thesis was not cor-
roborated by what the Bible really says.!®

Since he had not found any indication in the Bible
that the negroes have been created as such, Camper
sought elsewhere for an explanation of the colour of
their skin. The geographical distribution of the races

. furnished him with the key to the origin of the ne-

groes and of the colour of the skin of men in general.

It was partly on the authority of Maupertuis and
Buffon that Camper stated that the negroes are found
exclusively in the hottest regions of the earth and
that, as one moves further away from the equator, the
colour of men's skin becomes lighter and lighter, un-~
til the whitest skin is found in Denmark. This cor~

. relation was interpreted causally by Camper; he held

"that the heat of the region in which we live is the
cause of the colour".!® The descendants of the first
man
"were bound to change as to their colour and form
as soon as they were dispersed all over the wide
earth, according as the country, the special
food, and the diseases varied. An accidental
variation was bound to be transmitted to many
others by heredity; as we still see it happening.
An intermingling of two very different types of
people could not but produce a third type, which
adopted something from each of the two and could
only be changed in the course of some cen-
turies."17
Like Maupertuis and Buffon, Camper assumed that the
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black colour is not an immutable property. He con-
sidered it highly probable that negroes would become
white after they had dwelt in more temperate zones for

a long time. Conversely, it did not appear impossible

to him that Europeans might become pitch black if they

continued to live in the tropics for thousands of

years.!8 These assumptions implied that it is imposs-
ible to answer the question as to the colour of the
first man. Camper observed that Adam might have been
white, brown, or black.!®
Camper further stressed the non-specific character
of the colour of the skin by pointing out, inter alia,
that the part of the skin in which the black colour is
located in negroes is always coloured more or less in
other races; that the negroes are born with a rela-
tively light skin and that the whites get a darker co-
lour when they have been starving for a long time.20
With these and other phenomena Camper supported his
view that the difference of colour is only a gradual
difference:
"we are white Moors, or rather: we are human
beings identical in every respect with the
Blacks, except that our middle membrane [i.e. the
Malpighian layer] is less tanned."2!
The colour of the skin had been reduced by Camper to
a characteristic of minor importance. It was not abso-

~ lute and permanent but depended on fortuitous external

circumstances. Consequently, it was not possible to
derive from this attribute any arguments for drawing a
real distinction between human races. Since Camper had
not been able to discover any further significant phy-
sical differences, nothing prevented him from con-

cluding that the European and the African should be

considered to belong to the same species. He finished
theIOration by summarizing his conclusion in the ap-
pea
"to object no longer to proffering ... the hand
of fellowship to Negroes and Blacks, and to re-
cognize them as the true descendants of the first
Man, whom we all recognize as our father!'22
The brotherhood of all men was not merely a synonym
for a scientific idea. Camper considered the white man
and the negro as equals in social respects and con-

1'espéce humaine",
‘theory.25 There is a striking resemblance between Cam-
per's description of the influence of external factors

. and dintellectual faculties
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~demned slavery. He regarded this as an unjustifiable
.institution?3

and was highly indignant :about the
firistians who forced the blacks, with the whip, to

~perform heavy labour as if they were animals,2"

' Camper's ideas about the origin of the races re-

‘semble those of Buffon. It is not quite imaginary that
~-he was influenced to some extent by Buffon's environ-
‘mentalist explanation of racial differences.

Camper
greatly commended the chapter entitled "Variétés dans
in which Buffon had exposed his

and that of Buffon as given in the final paragraph of

- that chapter.26

Camper shared with Buffon the monogenistic point of
view, There is, however, a notable difference between

" their conceptions of the unity of mankind. The unity

promulgated by Buffon had a limited validity. It re-
lated exclusively to the physique of man. In fact,
Buffon saw a great dissimilarity between the mental
of the various races.
Measured by this criterlon, he regarded the whites as

- absolutely superior and held that the other races were

hardly more than animals.?? Such a notion of white
supremacy is entirely absent from Camper's writings,
either published or unpublished. Although he did not
express himself on the mental and intellectual fa-
culties of the exotic peoples there is no reason to
assume that he tacitly subscribed to Buffon's views.
The biological unity, which he regarded as an irrefuc-
able fact, clearly implied for Camper that om the
spiritual level, too, no essential distinction could
be made between the races. The appeal to proffer "the
hand of fellowship" to the negroes and his rejection
of slavery suggest that, in contrast with the majority
of his contemporaries, Camper did not consider them in
any respect as less human than the whites.

The facial angle

In the Oration Camper had remarked in passing that
the shape of the African's skull is slightly different
from that of the average European's., He saw this dif-
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ferencgeas determined by the protruding jaw of the
negro. Camper here drew attention to a phenomenon
that was not altogether unknown. Albrecht Diirer, among
others, had already had some notion of it.29 Camper,
however, was the first to analyse the phenomenon in
detail,

The results of his analysis were made known by him
when at the anatomical theatre of Groningen University
he publicly dissected a negro.30 Two years later, in
1770, he gave a more detailed account at the Amsterdam
Art school, where he used his findings to lay down
rules for faithfully depicting human heads. The latter
address formed the basis of his exposition on "the
curious difference of the features of the principal
peoples of the earth", which constitutes the gist of
the posthumously published Verhandeling over het na-
tuurlijk verschil der wezenstrekken in menschen van
onderscheiden landaart en ouderdom (1791).3!

As far back as 1740 Camper had already become aware
that the skulls of whites and blacks differ somewhat.
When under the direction of Karel de Moor he was
trained in the art of painting, one day he had to copy
a work of Abraham van den Tempel in which a negro
figured. He was not satisfied with the picture, be-
cause the negro was a "Black in colour, but a European
in features'". Attempts to achieve a better result were
unsuccessful, because he was unable to ascertain the
exact nature of the difference.32 However, Camper kept
the problem in mind and found the solution during a
public dissection at the Athenaeum Illustre at Amster-
dam when he discovered

"from the comparison of bodies of different ages
that the oval figure was not adequate for sketch-
ing the features with any certainty and prompt-
ness; 1 therefore sawed through several heads
perpendicularly in the middle, both of Human
Beings and of quadrupeds, and thought 1 saw
clearly that the cranial cavity for the brain was
indeed generally regular, but that the posture of
the upper and the lower jaw constituted the na-
tural difference of that amazing variety."33

A similar research was subsequently also carried out
on skulls of other races. This led Camper to the view
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‘that, besides by the broadness of the face and the an-
.gularity of the chin, the human skull could’ be charac-
sterized in particular by the extent to which the upper
jaw protrudes.
Camper started his treatise on the skulls of the
various races by putting the question how the differ-
ences have arisen. Referring to his article on the
‘origin and the colour of the negroes, he contended
once more that the entire human race originated from a
single couple, and that the differentiation took place
in the course of the ages.35
Camper did not agree with the assertions of, among
others, Buffon and Haller, that the shape of the skull
of negroes is due to the fact that the nose of the
new-born is flattened. Camper knew from his own ex-
perience that already at birth negroes possess their
skull characteristics. Accordingly, they were not due
to human intervention, but had to be attributed purely
to natural causes.36
As in the case of the colour of the skin, Camper ac-
counted for the shape of the skull by means of the en-
vironmentalist theory. In the oratiom on the origin
and the colour of the negroes he had given the example
of a man from Westphalia who, after he had come to
live at Amsterdam, got a slightly different shaped
skull, CagPer ascribed this change to external in-
fluences.37 He stated in general
"that the Climate, including the Zone, the £food,
and the customs, was the only factor which im-—
parts to the bones, and therefore necessarily al-
so to the soft parts, a particular and character-
istic form."38
While it was easily conceivable how the environment
might influence the colour of the skin, this was con-
siderably more difficult for the shape of the skull.
' Camper frankly admitted that he was unable to tell ex-
actly in what way the outward circumstances might
cause the protrusion of the jaw. He has not concerned
himself any further with this problem. Obviously he
did not care to engage in guesswork. In this case
again Camper, as a convinced empiricist, had no dif-
ficulty in restricting himself to "what is all that we
can do in Natural History", to wit 'discover by ac-
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curate observation".39

Camper tried to study the skulls of the four races
distinguished in his time, viz. the European, Asian,
African and American race. However, he could carry out
this plan only partially, since he could not acquire
the skull of an American Indian. He did not regard
this as an insurmountable obstacle. He assumed that
America had been populated from Asia, and therefore
considered it justifiable, for want of anything
better, to use the skull of an Asian Kalmuck as re-
presentative of the American aborigines.*?

Camper determined the width of the skulls at several
points, measured the angularity of the chin, but con-
centrated his analysis on the position of the facial
skull in relation to the cramial skull. He thought it
was from this that the most conspicuous distinguishing
mark of the human races could be derived. In order to
gescribe the difference accurately, he made use of the

linea facialis", a line extending along the forehead
and the front teeth of the upper jaw. The angle which
this line formed with a horizontal 1line along the
lower part of the nose and the upper part of the ex-
ternal auditory meatus was a measure of the protrusion
of the face.%!

Camper did not possess any instrument for measuring
this angle, later referred to as the facial angle,
directly on the object. He determined the angle on a
profile drawing of the skull, made according to the
geometrical method which he always used for his ana-
tomical drawings. In contrast with perspective draw-
ing, the object is with this method viewed from a so-

called wandering visual point. The eye moves in a .

plane parallel to the object, in such a way that the
optical axis is always at right angles to the object,
In this way Camper obtained drawings from which the
dimensions of the original could be read exactly.“?
With the aid of drawings made by the geometrical
method Camper measured the facial angle of a tailed
monkey, an orangutan, a Negro, a Kalmuck, a European,
and finally also of the head of an antique statue. He
had included the animals because he had observed that
the facial angle decreases when it is pursued from man
via the mammals to the birds. Although he was primar-
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4ly interested in the differences between the human
races, he also wanted to ascertain what dngle marks

he dividing line between man and animal. He recorded

that the facial angle of man lies between 70° and 80°.

Any figure exceeding the maximum value must be regard-

“ed as unnatural and attainable only by art, as in an-

ique statues, where the facial angle is almost 100°.

‘If a facial angle of less than 70° is measured, one

‘can be certain that it belongs to an animal.“3
. Camper presented the results of his measurements in
an ascending scale (see fig. 10). He began his de-

. 'scription with the tailed monkey, which had a facial

angle of 42°, and concluded - leaving apart the an-
tique statue - with the European, with a facial angle
of 80°. The Negro and the Kalmuck both had a facial
angle of 70°, which lay between that of the European
and that of the orangutan with a facial angle of 58°.
On the basis of a more qualitative assessment Camper
made a shift in this arrangement, when he wrote that
"the lower as well as the upper jaw protrudes in
the Blacks, in Negroes, Kaffirs, as well as in
Kalmucks, for which reason they approach the Apes
more closely than our faces or the antique
faces. "4
This certainly does not mean that Camper had gone
back on his statement, quoted above, that there exists
a fundamental difference between Negro and ape. At the
beginning of the chapter in which he described the
facial angle and other dimensions of the skull he em-
phasized once more the absurdity of the supposition
that the Negroes have originated from a cross-breeding
of whites and orangutans.“5 With respect to the re-
semblances in the form of their faces he observed:
"The eyes standing close together, the small and
as it were flattened nose, and the protruding
upper lip constitute the greater part of the re-
semblance [of apes] to the Blacks, which our
present—day Naturalists enhance even further with
their beautifully arranged and ornate Plates, but
which soon disappears when we fully consider all
the parts of the body, and of the head in par-
ticular."“®
It is clear from this quotation that Camper did not
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Fig. 10 The facial angle from monkey to Greek statue

regard the facial angle as a specific characteristic.
This view is consistent with his assumption that the
protrusion of the jaws is caused by external factors.
The facial angle, like the colour of the skin, was not
a permanent quality and therefore considered by Camper
as unsuitable for taxonomic purposes.

The facial angle was for Camper a means, though not
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‘the only one as Blumenbach supposed,“’ for the cha-

racterization of racial types. He had artanged the

‘Facial angles in an ascending scale, but he did not
- ‘thus refer to the existence of a racial hierarchy. He
. . did not attach any taxonomic significance to the quan-

tifiable differences between the facial angles of
Europeans on the one hand and those of Africans and

"Asians (and American Indians) on the other hand. For

him the different values did not prejudice his view of

. the equality of the human races.

Camper's craniometrical analyses occupy a place of
their own in the history of the scientific study of
man. The principle of his method was not new. The
pioneering attempts of the anatomist Adriaan van den
Spiegel to characterize some European nations by means
of the proportion between the breadth and the height
of the skull date already from the early part of the
seventeenth cent:ury."8 Camper, however, was the first
who applied the quantitative method in a systematic
way and who discovered an exactly measurable charac-
teristic for distinguishing the varieties of the human
species.

Camper's work on the facial angle has met with con-
siderable response. At first a critical ‘attitude pre-
vailed. Scientists such as Blumenbach, William Law-
rence, and James Cowles Prichard maintained that the
facial angle cannot be accurately measured and does
not show any significant variation. Positive reactions
came later, among others, from Broca and Topinard. It
was mainly owing to these prominent French anthro-
pologists that the facial angle, generally referred to
as Camper's angle, became a standard parameter in the
physical description of man.“?

The influence of Camper's discovery was not re-
stricted to anthropology. Geoffroy and Cuvier tried,
without much success, to sub-divide the monkeys with
the aid of the facial angle.50

Camper's facial angle has played a part in the de-
velopment of nineteenth-century thinking about the in-
feriority of the negro. Although he had not associated
the facial angle in any way with the mental capaci-
ties, for later generations this did not form an im-
pediment to using this angle as an indication of man's
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intelligence. The English physician Charles White was.
one of the first who interpreted Camper's findings 1

this sense and used them in support of his thesis tha

Africans are inferior to Europeans.51 A great 'many;

writers followed in White's track.%2 It is rather tra

gic that Camper's writings, in which the equality of
races was vigorously defended, became a source of in-~:
spiration for influential arguments upholding the

hierarchical view of the human races.

The uniqueness of man

| Camper held the view - which was rather modern for
his day - that man must be regarded as a part of the
animal kingdom. He did, however, assign a special
place to man. Camper thought his fellowmen, notwith-
standing their numerous defects, to be "the most ex-
cellent and most perfect creatures or animals of the
whole earth". Man owed his exalted position to the
sublime talents bestowed on him by “the goodness of
the Creator", talents with which not a single other
animal species was endowed. In conformity with tra-
Editional conceptions Camper held that the uniquehess
, of man was determined by three attributes, to wit his
i:ecgagait, his speech and his capacity for perfect-

n.

Camper took considerable pains to investigate the
status of the first of these two attributes, which
means that he tried to elucidate the uniqueness of man
in so far as he was able, as a zoologist, to do so. He
made his first attempt in a short, unpublished dis-
course, in which he combated the assumption he had
come ﬁcross in the writings of Rousseau and Buffon:

that human beings are really quadrupeds which
would go on all fours if a certain refinement and
good breeding had not taught them to walk on
their feet and to keep their hands along their
body. It is imagined that in this respect child-
ren imitate their parents and one man imitates
the other, and that finally this constant habit
not only has adapted our bodies to this posture,
but that even the foetus when it is still in the
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.mother's body is as it were reformed by ic."o4

e -thesis that man was by nature a quadruped was an
minable absurdity for Camper. His indignation was
‘the greater because in his opinion it might easily
ead to the notion that man has sprung from apes and
keys. In Camper's view this supposition gave an
ydious and absurd" picture of the origin of man and
of ""the perfection of Creation".53

‘It was for Camper not very difficult to show that
the. structure of the skeleton does not permit man to
go on all fours and that he is only capable of walking
upright. From this he inferred that man had been
¢reated as a biped and could never have been a quadru-
ped as suggested by Rousseau and Buffon.

. The orangutan was Camper's main motive for invest-

. igating man's relation with the rest of the animal
- kingdom. When in 1770 he embarked on the study of this

exotic animal, it was looked upon, along with the so-
called African orangutan [i.e. the chimpanzee] as the
creature most closely resembling man. Although accord-
ing to the prevalent opinion, man and orangutan were

..creatures of a different nature, some philosophers
considered the likeness so great that they thought

themselves justified in considering the orangutan as a
variety of man. Camper attempted to refute this view.
His research on the orangutan was primarily concern-

_ed with giving an anatomical description of this spe-

cies. From the very first, however, he also went into
the question of the animal's relation to man. Camper
compared man and the orangutan to ascertain "whether
the Orang actually had a clear resemblance to Man"' 56
in order thus to satisfy the curiosity of all those
who, like himself,
"eraved to know the advantages and elevation of
ourselves over all Creatures and the Orang, and
on that account to glorify the Great and Divine
Maker of the Universe with respectful grati-
tude."57
To ascertain the relation between man and orangutan,
Camper needed an answer to two questioms, viz.
"whether it [i.e. the orangutan] walks erect and
- which would decide everything - whether it has
that excellent advantage which we indisputably
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have over all other creatures, viz. speech?"58
The idea, introduced by Aristotle, that walking and

standing erect are prerogatives of man, was no longer
generally accepted in the eighteenth century. It had

already been challenged in the first half of the pre-
vious century by Jacob de Bondt who claimed to have

seen with his own eyes that orangutans walk erect.>?"

Other travellers later made similar statements. They
got scientific support from Edward Tyson, who was the
first to dissect an ape. The English comparative ana-
tomist had observed that the chimpanzee moved on all
fours, but thought that this was not natural and was
to be attributed to bodily weakness. The length of the
heel, toes, and arms, the arrangement of the hairs on
the lower arm, the attachment of the pericardium and
of the diaphragm were among the structural attributes
which caused him to decide that by nature the chimpan-
zee moves about in the same way as man.

The fact that authorities such as Linnaeus and Buf-
fon shared Tyson's conclusion®! did not prevent Camper
from examining the possibilities of an ape for bipedal
movement once again. '

In comparison with Tyson, Camper concentrated his
attention much more on those structures which are
directly involved in locomotion and the maintenance of
the body's posture. The muscles of the legs, the
structure of the knee-joint, the femur, the pelvis,
and the vertebral column, the long dorsal spines of
the vertebrae, the place of the occipital opening, and
the location of the centre of gravity of the body fur-
nished Camper with proofs to argue convincingly that
the orangutan is not built to walk or stand erect, and
that it is a quadruped in the true sense of the
word .52

He got a confirmation of his functional interpret-
ation some years afterwards in the zoological garden
of stadtholder William V, where he observed that

"the living Orang ... [walked] on all fours, and
when it stood upright at all, which usually hap-
pened when it had just arrived here and was still

strong, it stood like all Monkeys with knees
bent."63

The need to oppose
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"the foolish delusion as though Animals were
really to be found which greatly res%%bled human
, beings, if they were not really men!"
was so strong that Camper also paid attention to the
other candidate for a place beside man, viz. the chim-
panzee, although he did not know this animal from his
own experience. He was convinced that this animal is a
quadruped, just like the orangutan, as appears from
his criticism of Tyson and Buffon, whom he reproached
with wrongly having depicted the chimpanzee with
straight knees and standing on two legs.55

Camper did not substantiate his criticism. Perhaps

‘one might think that, contrary to the cautious em-

pirical approach professed by him, he generalized the
results of the orangutan research rather too quickly.

However, the apodictic presentation of his criticism

of Tyson and Buffon is not necessarily an indication
of the way in which he arrived at it. With the aid of
Tyson's and Daubenton's®® anatomical descriptions of
the chimpanzee, Camper might have shown fairly easily
in an analogous way as for the orangutan that the
chimpanzee is also a quadruped.

Camper dealt a severe blow to the myth of the bi-
pedal ape. Fairly soon after the publication of his
monograph on the orangutan, in 1782, this myth dis-
appeared from zoological literature. His conclusion
was warmly welcomed by Herder who used it to support a
glowing discourse on the superiority of man, which ac-
cording to Herder was primarily determined by his up-
right gait.57

The capacity of language was, unlike the erect post-
ure of the body, considered in the eighteenth century
a species—characteristic of man. It was generallzaheld
for the outward sign of the rational faculties and
was the main argument for setting man apart from the
animals.

Of all creatures it was the orangutan, or what pass-—
ed as such at the time, which gave rise to the sup-
position that speech is not unique for man. Travellers
repeated the stories of the natives that orangutans
are able to speak, but refuse to do so from fear of
having to work as slaves.’® Around the middle of the
eighteenth century the French philosopher La Mettrie
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and the Scotch philologist Monboddo advanced serious

hypotheses about the faculty of speech of the apes.

La Mettrie and Monboddo had been struck by the great ~
anatomical resemblance between man and ape, parti- -

. cularly as regards the parts that were considered es—
sential for speech, to wit the larynx and the brain.
Tyson, who had discovered this resemblance, had as-
serted that the ape (the chimpanzee) cannot use its
organ of speech in the same way as man because it
lacks the mental equipment required for the proper
functioning of the organ.

La Mettrie and Monboddo were among the few who were
not convinced by this metaphysical explanation of the
muteness of the apes. From the structural resemblance
they deduced a functional analogy. They were convinced
of the ape's linguistic competence. The fact that the
animal did not yet show any sign of it was no problem
for them. They regarded this as a result of a lack of
practice. La Mettrie and Monboddo did not doubt that
with adequate training the apes could learn to speak
just as well as man. They did not omit to point out
that when the animals had learned it, the dividing
line with man would have disappeared.?2 :

Tyson's explanation of the fact that apes cannot
talk, which was also endorsed, among others, by Buf-
fon, was not entirely adequate to dispute the approach
between man and ape suggested by La Mettrie and Mon-
boddo. If one rejected Tyson's metaphysics, as La Met-
trie did, and only took into account the anatomical
data, there was every reason to assume that apes are
able to speak. In fact, in eighteenth-century "anato-
mia animata" it was a legitimate procedure to post-
ulate a functional similarity on the basis of an ob-
served structural resemblance.

Cawmper, who was quite familiar with this procedure,
will no doubt have realized that La Mettrie's and Mon-
boddo's hypotheses could only be refuted effectively
with the aid of anatomy, from which the two philo~
sophers had primarily derived their arguments. It will
therefore have been an important moment for him when
he discovered that the organs of speech of the East-
Indian orangutan and man do not have the same
structure. This enabled Camper to formulate the quest-
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jon as to the faculty of speech of the orangutan as

£°11°x:ince so many great Travellers and famous
Authors regarded the highly extolled Orangs found
in Africa as well as in Asia almost as human be-
ings; and their silence or failure to speak was
considered by many people as a political prin-
ciple, in order that they should not be made
slaves and be forced to work, rather than as a
real defect of the organ of speech, it was a
matter of great importance not only in Natural
History but also in the Science of Man to know
whether Apes, and in particular the Orang-Utans,
kept silent, that is did not speak, in order to
cheat the civilized Nations or from an impﬁ§§QCt-
ion in their structure and organic system?

The organ of speech of the orangutan differed from
that of man by the paired lateral sacs of the larynx.
Camper had observed these structures in all the speci-
mens dissected by him. The laryngeal sacs were found
to have considerable dimensions. They covered a large
part of the thorax and mostly reached as far as the
collar bone. In older animals they had grown together.
Further Camper discovered that the sacs communicate

“with the larynx via openings situated just above the

hords.
voii].;;s quite obvious to Camper that such a con-
struction makes it altogether imgossible for the
to produce articulate sounds, .
°ran83§2: thepair passing by the rima glottidis is im-
mediately lost in the ventricles or ventricle of
the neck ... and must consequently return from
thence without any force and melody within the
throat and the mouth."7"
Camper corroborated this conclusion by recording his
observation that the 1living orangutan producﬁd ng
other sound but "a hoarse and ugg%%nly screaming", an
"if it was malcontent".
thit ilglifies to scant historical sense to qualify
Camper's explanation of the muteqﬁfs of the orangutag
as a "wholly false proposition".’® His theory indee
does not agree with present-day ideas about the pro-
cess of speech formation, but measured by the stan-
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dards of his day it was a perfectly plausible theory.
Down into the nineteenth century the laryngeal sacs
were considered as the cause of the muteness of the
orangutan.’’

Unlike in the case of the posture of the body and
locomotion, as regards the faculty of speech Camper
could not apply his argumentation about the speech-
lessness of the orangutan to the chimpanzee. According
to Tyson the organ of speech of the latter was iden-
tical with that of man. By suggesting that Tyson might
have overlooked the laryngeal sacs, Camper at first
attempted to prove anatomically that the chimpanzee
cannot speak.’® He did not, however, persist in this
attempt, and ultimately recognized the correctness of
Tyson's observations.? Camper did not have any con-
clusive, i.e. anatomical, arguments for denying the
faculty of speech to the chimpanzee. Although he will
not have doubted that this animal too is unable to
speak, he has not made any explicit statement on this
point,

It had become a firmly established fact for Camper
that the orangutan differs very greatly from man and
does not form a menace to the latter's unique position
in the animal kingdom. He had discovered differences
in shape, size, and gait, and had also observed that
the orangutan

"can neither sit like human beings nor lie on its

back, and even less so is able to seize some-

thing, since its thumb is much too short."80
However, all these differences were of secondary im-
portance. It was of decisive importance that the
orangutan 1s altogether unfit to speak. This enabled
Camper to qualify it as an "irrational Creature".8l

Camper's conclusion that the orangutan differs es-
sentially from man was not surprising in itself. He
confirmed what nearly all his contemporaries already
suspected.®2 What is remarkable is the nature of his
arguments.

Camper separated the orangutan from man on the basis
of structural attributes. He argued man's uniqueness
by demonstrating that the orangutan does not possess
the structures deemed necessary for performing func-
tions which of old were considered essential to man,
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to 'wit walking and standing erect, and in particular
‘speech. ..

" This method for distinguishing ape and man differed
from the one hitherto practised in the eighteenth cen-
tury. Most of Camper's fellow-zoologists expected

'1ittle result of the anatomical approach, because they
.assumed that man and ape show practically no struc-

tural diversity. Buffon stated that the difference be-

tween the two creatures is of a spiritual nature. Man

can only be distinguished from the ape by his rational
and immaterial soul.83

Buffon's differentiating characteristic, which had
been used already by Tyson, did not play any part in
Camper's argumentation. Apart from the fact that he
did not share the underlying Cartesian dualism,8" Buf-
fon's metaphysical taxonomy did not agree with the
positivist tendencies in his conception of science. As
has been explained in the paragraph dealing with Cam-
per's ideas on scientific method, he was of the
opinion that the study of nature may only be aimed at
empirical reality. The soul belonged to the domain gf
the philosophers and not to that of the naturalists. S
Camper convinced his contemporaries that without
having recourse to metaphysics man can be marked off
from his nearest relations.

Camper and the intermaxillary bone

The intermaxillary bone of man is so small and so
much grown together with the surrounding bones that
for many centuries it formed a moot point whether it
exists at all.®® Camper was one of the eighteenth-
century anatomists who thought that it is not present
in man. He had examined countless skulls, both of
adults and of new-born infants and foetuses, but had
not found any trace of the intermaxillary bone. Since
it was present in all the quadrupeds known to him,
Camper looked upon it as a characteristic feature of
this group.87 _

Camper's opinion about the absence of the inter-
maxillary bone in man met with little opposition on
the part of his contemporaries. Goethe and the German
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anatomists J.W. Josephi and J.C. Loder were the only
ones who gave evidence that they did not agree with
Camper. The objections of Josephi and Loder®® were not
noticed by Camper. He did, however, take note of
Goethe's reaction.

Camper was confronted with Goethe's criticism when
on 15 September 1785 he received one of the first
drafts of the latter's comparative anatomical treatise
on the intermaxillary bone.8®9 This treatise, which was
not published until 1820,°%% was sent to Camper at the
author's request by their mutual friend J.H. Merck.
Goethe, who greatly admired Camper, thus wished to in-
form him of the results of some osteological invest-
igations with which he himself was rather pleased. In
the treatise Goethe gave a description of the inter-
maxillary bone of man recently "“discovered" by him,
and stated that this bone occurs in all animals. He
left no doubt as to the fact that he disagreed with
Camper and Blumenbach, who had used the intermaxillary
bone "als ein Unterscheidungszeichen zwischen dem Af-
fen und Menschen" and had it "%enem Geschlechte zuge-
schrieben, diesem abgeleugnet' .91 ' )

On the day after Camper had received Goethe's manu-
script he sent Merck a first comment.32 Camper praised
the clarity of the illustrations and made some critic-
al remarks on the Latin translation®3 of the original
German text. With the contents of Goethe's treatise
Camper dealt rather briefly. In his next letter to

Merck he went into that in more detail. He welcomed -

Goethe's description of the intermaxillary bone of the
walrus, the existence of which was unknown to him.%%
Further he highly commended Goethe's identification of
the incisors of the dromedary. He considered this as
an original contribution to zootomic knowledge.
However, Camper did not endorse the central thesis
of Goethe's treatise. Against the latter's findings he
maintained that man has no intermaxillary bone. In the
first letter to Merck he simply denied its existence.
In the second letter Camper argued his position. In
order to verify Goethe's observations, he had studied
"un nombre d'os maxil. des fétus, de nouveaux
nés, de tout dge et principalement de 3 ou 4 ans,
comme [c'] est 1l'os dans lequel 1l'auteur [i.e.
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Goethe] a si joliment représenté 1l'os inter-
maxill."%5 ..

Just as in his earlier investigations, Camper obtained

again a negative result. He did not find the slightest

‘indication of the presence of the intermaxillary bone

and therefore claimed that man does not possess it..

.- Merck presented Goethe only with concise information
.on Camper's comments. It was not until after Camper
had sought direct contact with him by letter that
Goethe got a clear idea of his objectioms. This letter
as well as the ensuing correspondence between Camper
and Goethe are unfortunately no (longer) available, so
that we can only guess at the contents of th%%r ex—
change of views about the intermaxillary bone. Vis-
#-vis the man whom he liked to regard as ome of his
principal teachers in the field of comparative anatomy

- Goethe will no doubt have done everything to defend

himself. From later additions to his treatise on the
intermaxillary bone it is evident that ge did not suc-
ceed in making Camper change his mind.?

Camper's disagreement with Goethe is atfributed in
recent historiography to his views on man's place in
nature. I think this interpretation needs some re-
vision. .

The current interpretation of Camper's share in the
controversy over the intermaxillary bone originated
from the Goethe-scholar Briduning-Oktavio. According to
Briuning-Oktavio Goethe's discovery meant for Camper
that the gap between man and animal had virtually been
closed. He arrived at this conclusion because he pre-
sumed that Camper regarded the intermaxillary bone

"als d a s [Brduning-Oktavio's spacing] Unter-
scheidungsmerkmal zwischen Mensch und Tier, im
besondern zwischen Affe und Mensch."99

Brduning-Oktavio supposed that an approach between
man and animal was unacceptable to Camper because it
was not in conformity with the Christian doctrine. He
tried to make Camper's orthodoxy plausible by wonder-
ing whether there was a comnection between the lat-
ter's stay in London in 1785 and an essay competition
on the truth of the Christian religion according to
orthodox principles as initiated shortly afterwards by
King George 111.100 Briuning-Oktavio did not give an
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answer to this question, but had nevertheless no

doubts at all that Camper's opinion on Goethe was de-
termined by the need to leave the Christian dogma of
the demarcation between man and animal intact. The
tenor of his argumentation is that Camper had taken an
altogether unscientific attitude towards Goethe.

In recent years various historians have interpreted
Camper's role in a similar way. Thus, Poliakov also
took the view that for Camper the intermaxillary bone
is indispensable for marking the dividing line between
man and animal. In connection with Camper's negative
opinion of Goethe's discovery of the intermaxillary
bone he observed: "It looked as though, in this ex-
change, the Christian in Camper had got the better of
the scientist."10l A less reticent statement was given
by Wells in his study on Goethe and the intermaxillary
bone. For him it was

"clear enough that Camper's attempt to help the
theologians establish man's uniqueness led him to
depart from his usual attitude that a bone is
Eheﬁ?ogf visibly delineated as a separate enti-
Y. '

The interpretation of Brduning-Oktavio c.s. is con-
siderably less plausible than they pretended. They
wrongly assumed that Camper considered the intermaxil—
lary bone as the chief feature for distinguishing man
and animal from each other. This assumption is based
on Camper's statement that the orangutan, on account
of it having an intermaxillary bome "alone ... [is
classified] among the quadrupeds".!93 It is true that
Camper appears to attribute here great significance to
the intermaxillary bome. Briuning-Oktavio c.s., how-
ever, did not take into account that this remark
stands quite alone, and moreover is greatly relativ-
ized by its context. Along with some other features of
the orangutan skull Camper had characterized the pre-
sensf of the intermaxillary bone a few lines higher up
as aFtributes ... for classifying this Animal even
more justly [italics RV] among the quadrupeds.lO%

The possession of the intermaxillary bone supported
a classification which was primarily determined by the
inability of the orangutan to speak and to walk erect.
In an earlier passage of the same article Camper had
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ﬂesignated the two latter characteristics as the prin-
cipal criteria for separating man from the’other ani-

mals.l05 The relatively small diagnostic value which

Camper attributed to the intermaxillary bone is even
more manifest from his final treatise on the orang-
utan.106 In this work Camper made no use at all of the
intermaxillary bone for indicating the difference be-
tween man and apes. He distinguished the orangutan

‘from man on the ground of its being a quadruped and

speechless.

Since Camper considered the intermaxillary bone as a
differentiating feature of minor importance, there is
no reason for assuming with Brduning-Oktavio that he

- looked upon Goethe's discovery as a serious threat to

his conception of man's place in nature. The possess—
ion of the intermaxillary bone would have approached
man closer to the animals, but left the essential dif-
ferences intact. Another point arguing against the in~-
terpretation of Briduning-Oktavio is that Goethe's
treatise has not been denounced by Camper as a menace
of man's position. If in his opinion that position had
been assailed, Camper would no doubt have drawn at-
tention to it, as he had also done with the theories
which assigned specifically human attributes to the
orangutan.

As we have seen, Br#uning-Oktavio, Poliakov, and
Wells accounted for Camper's reaction to Goethe's ob-
servations by stating that the uniqueness of man was
for him a theological dogma and conmsequently incon-
testable. Apart from the facts that on Camper's part
the difference of opinion did not concern the position
of man, and man's uniqueness was for him primarily a
scientific truth, it has to be observed that if there
had actually been question of a conflict between theo-
logy and science, in all probability Camper would have
opted for science. He was a convinced Christian, but
decidedly not such an orthodox a type as Brduning-Ok-
tavio would make us believe. Brduning-Oktavio's ar-
gument for Camper's orthodoxy is too speculative to
take it seriously. There is not the slightest evidence
for a relation between Camper's stay in London and the
competition proposed by King George III.

Camper's standpoint was not a foregone conclusion
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when the outcome of scientific research was not in
agreement with theological dogmas. This is strikingly

illustrated by his activities in the field of palaeon-

tology. Around the same time when he rejected Goethe's :

description of the intermaxillary bone of man, his
studies of fossils led him to the conclusion that the

orthodox interpretation of Genesis does not give a .

correct picture on all points of the age and the de-
velopment of life on earth,l107

Camper's reaction to Goethe's work was not based on
ideclogical considerations. It was determined by the
fact that Goethe's discovery was not confirmed by his
own observations. When Camper, who always showed him-
self prepared to rectify his errors, had read Goethe's
work, he faced the possibility that man has an inter-
maxillary bone and made serious efforts to find it.
When the material at his disposal did not yield posi-
tive results, the matter was settled for him., His fun-
damental distrust of the "testimonia",198 prevented
him from retracting his observations simply because
they conflicted with those of another scientist. In
such cases he consistently adhered to the primacy of
his own experience, as appeared earlier from his .con-
troversy with Monro about the semicircular canals of
the cetaceans. With respect to Goethe it was even
easier for him to take such an attitude, because a
number of contemporary anatomists also denied that man
had an intermaxillary bone.

It seems quite clear that the current view of Cam-
per's position in the conflict over the intermaxillary
bone 1s incorrect. In the debate with Goethe he was
not concerned with man's place in nature, nor did he
bend under the yoke of theology. When it is seen
against the background of the anatomical knowledge of
his day and when his methodological principles are
taken into account, we cannot but conclude that Camper
defended a legitimate scientific point of view in the
controversy with Goethe.

Chapter V

IDENTIFICATION AND INTERPRETATION OF FOSSILS

Identification of fossil vertebrates

- Mainly in consequence of lack of other material, the
study of fossils has long been concentrated on shells,
corals, and other marine invertebrates. In the second
half of the eighteenth century this situation gradual-
ly changed. From about 1770 onwards zoologists were

_increasingly confronted with fossil remains of verte-

brates. Finds in several places all over the world re-
vealed considerable numbers of petrified bones of mam-
mals.

The new fossils exercised great attraction on the
comparative anatomists. This was of course closely
connected with the fact that they were best equipped
to answer the burning question to what species of ani-
mal the bones had belonged. Like various other eight-
eenth-century comparative anatomists, Camper also con-

. tributed to the identification of vertebrate fossils.

His palaeontological interest manifested itself for
the first time shortly after he had completed his uni~
versity studies. During his stay in London in 1749

"Camper bought a great many petrifactions. There is no

reason for assuming that he did anything more with
them beyond storing them in his museum.

The contact with palaeontology was renewed when,
seventeen years later, the clergyman and amateur-na-
turalist J.C. Palier sent him a number of fossilized
bones which had been unearthed during a damburst.l At
about the same time his interest was also stimulated
by J.L. Hoffmann, a physician at Maastricht, from whom
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he received Cretaceous fossils from the St, Pieters-
berg.? Soon afterwards Camper started to apply himself
ntensively to palaeontology, and continued to do so
ifitil his death, He grew to be a very active research~
er in this field and was equalled by few of his con~
temporaries in the wide scope of his studies of fossil
ertebrates,
.. Camper's concern with palaeontology was aimed in the
first instance at obtaining a survey of the fossils
from the main deposits in the Netherlands and other
countries. With great energy he sought to accumulate a
representative collection. His wide circle of acquain-
tances at home and abroad in combination with his am-
.ple financial means enabled Camper to pursue a very
successful acquisition policy. He was assisted by his
. son Adriaan Gilles, who acquired a large number of

fossils for his father during his travels in Germany,
.France, and Italy.
Camper received palaeontological material, wusually
as a present, from, inter alia, the British Museum,
the Imperial Academy of Sciences in St. Petersburg, J.
Banks, F.X. Burtin, G. Forster, W. Hunter, P.S. Pal-
las, and S.T. SBmmering.3 He was willing to spend lar-
ge sums of money on the acquisition of fossils. The A-
merican physician John Morgan received from him £ 105,
‘a considerable amount for that time, for a collection
of bones from the famous '"Ohio incognitum" (i.e. the
mastodon).* He spent an amount of the same order of
magnitude for the purchase of the most important fos-
sils from the inheritance of J.L. Hoffmann, which in-
¢luded many remains of the mosasaurus.

The result of Camper's activities was such that to-
wards the end of his life he could assert without ex-
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Ity rnfrrore. aggeration that he was the owner of one of the largest
tlrrraet e Theot Poficrore’ 1€ Palier and most varied palaeontological collections of Eu-
R D rope.’ His collection, which contained many ammonites,

Petrus Campor. shells, and similar animals, was especially remarkable

on account of the vertebrates. At that time there was
probably no other collection in which so many species
were so plentifully represented. Camper's museum ac-
commodated numerous fossil relics of proboscideans,
carnivorous animals (including the cave-bear), rhino-
ceroses, ruminants (including the giant Irish 'elk'),

Fig. 11, One of Camper's illustrations for Verster's article
on mammoth remains
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horse-like animals, rodents, reptiles, and fishes.®

The establishment of a palaeontological museum was
It served
He collected fossils i ~
scribe them and determine their origin.laigrizilzZtgsn
gigvidid him with an extensive field of research. RHe
o dno Set any limits to it and was interested in all

nds of vertebrate fossils. However, he examined his
possessions only partly. If he ever planned to produce
a complete description, this could not come off be-
cause he did not have sufficient time for it. He ob-
tained most of the fossils only in the last ;ears of

by no means a goal in i
ts
scientific ends. elf for Camper.

his life,

Camper started his palaeontological

:::::?gegn::l:iecia?aesr aai:mg:c: complied with this re-
i e ntact and was recognized
y out difficulty as a thoracic vertebra. The
othef fossil was not complete. With a probabilit
zerg1ng on certainty Camper identified it as the righ{
hemur of an elephant. He showed some reserve, because
e had no accurate and reliable information on the
characteristic attributes of the elephant femur.® When
l:;er he had thoroughly investigated the osteology of
this animal, he asserted positively that the femur
like the vertebra, came from an elephant.?® |
Camper's first palaeontological study had a modest
scope and did not yield any striking results. It makes
it quite clear that he was convinced of the indispens-~
ability of comparison for the identification ofpfos-
8ils. The eighteenth~century vertebrate palaeontolo-
gists were the first to apply the comparative method
sy:tgmatically and consistently. Along with W. Hunter
?:eld?ubenton, Camper was one of the pioneers in this
Ten years after his contribution to '
ticle, Camper's second public appearance :‘: laie;alsaeirl;:
tologist followed. This took place again in the publi-
cation of someone else, in this case of P.s. P:llas
The Russian zoologist had enlisted Camper's aid in or:
der to get some clarification on the identity of fos-

research i
1766. He was induced to do so by the request of th:

;bove-mentioned Palier to make an anatomical descript-~
on of the two fossil bones with which the latter had
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{1 molars which had been dug up in Siberia. Pallas
onsidered them to be identical with those .which had
een discovered in America and were later found to be-
long to the mastodon. According to Daubenton and Buf-
‘fon the American material belonged to a hippopotamus.
‘Pallas wished to learn from Camper whether this was
also true of his fossils.

.~ In a letter quoted extensively by Pallas, Camper ar-
-gued on the basis of a comparative analysis that the
‘Siberian fossils, and consequently also those from A-
merica, had nothing to do with a hippopotamus.10 He
also rejected the influential view of W. Hunter, ac-
cording to which they had belonged to some carnivorous
animal. In the molars described by Pallas, he could
" not discover any feature supporting this interpret-
ation. His conclusion was that the molars greatly re-
sembled those of an elephant. This conclusion also ap-
‘plied to the molars found in North America, since Cam-
per regarded those to be analogous to those from Si-
beria. He pointed out that the fossil molars are not
identical in all respects with those of the elephant.
However, he considered the differences to be very
small. They were "differentia specifica" and could not
be regarded as "differentia generica”. He thus con-
firmed the identification which Sloane and Breyne had
given of the mammoth molars and which had become dis-
credited through Hunter and Daubenton.!!

Camper was convinced for only a few years that the
mammoth and the mastodon were closely related to the
elephants. He changed his wind after C.F. Michaelis
had informed him about a fragment of the mastodon
which was hardly known as yet in Europe. Michaelis, a
medical practitioner with the Hessian forces in Ame-
rica, after his return to Germany learned that Camper
was interested in the fossils found near the Ohio and
sent him on 27 July 1784 a drawing of an upper jaw
containing three molars. Michaelis looked upon this
bone fragment, which he had come across in the Morgan
collection, as the most important relic of the Ohio
incognitum. In the covering letter he argued that this
jaw is not suited to contain tusks. He assumed that
the Ohio incognitum and the Siberian mammoth were one
and the same species which belonged to a genus quite
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different from the elephant.!2 He arrived at .this in-
correct conclusion because he had mistaken the front
for the back of the jaw fragment and vice versa. As a
result it was impossible for him to find a place where

the tusks could have been planted.

Camper was %featly surprised by the identification
of Michaelis.!3 However, the drawing and the descript-

ion of the jaw fragment did not give him any reason to
doubt its correctness. Thus he fell into the same er-
ror as Michaelis. He, too, was unable to determine the
right position of the bone fragment. He took the pro-
cesses of the pterygoid for the intermaxillary bone.
Shortly after receipt of Michaelis' letter Camper in-~
formed him that he agreed with his identification.l®
He did not omit to give wider publicity to his change
of mind. In his last palaeontological publication he
accounted for it at length. Although Camper mentioned
Michaelis as his source of inspiration, the latter's
drawing was not the only basis of his identification.
At the British Museum he had found a fossil jaw frag-
ment which in his opinion was almost identical with
that described by Michaelis.!5 1In this case too, he
mistook the front for the back.

The information of Michaelis combined with his own
findings induced Camper to dispose of his earlier view
as an idle guess. According to him the upper jaw of
the mammoth and the mastodon did not have any room for
tusks. Thus he .was convinced that they were not ele-
phant-like animals. He regarded them as a separate
species, but did not offer an opinion on what type of
animals they were. More fossils and further research
were deemed necessary in order to obtain clarity on
this point. Camper, who died shortly afterwards, has
not been able to devote himself to this task. The jaw
fragment described by Michaelis was the only part of
the mastodon which he studied. At the end of 1788 he
received it, along with the other fossils he had
bought from Morgan, and upheld his opinion that the
Ohio incognitum was not related to the elephants,. 16

Camper's identification of the mammoth and the mas—
todon, which was a leading identification for some
time, was corrected later by his son. The latter did
so after Cuvier had expressed doubts of his father's
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iews. Camper junior examined the crucial jaw fragment

of the Ohio incognitum and was surprised to-find that
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vier's objections were justified. He discovere
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que son scelette petrifié [of the mosasaurus] est °

d'un marsouin, et non pas d'un crocodile, comme

on avoit debité dans les gazettes il y a deux -

ans,"?2!

The term "marsouin" evidently has a generic meaning
here. Camper never was of the opinion that the incog-
nitum was a porpoise,. Perhaps he used this name to
give Iddekinge, who was no expert in the field of zoo-
logy, some idea of the kind of animal that was con-
cerned. On other occasions he called it a whale, or a
"breathing fish", which he usually specified further
by mentioning the great resemblance to the cachalot,
the orca, and other toothed whales.

Camper started the mosasaurus research by comparing
the lower jaw in his possession with the homologous
parts of a crocodile and of a number of whales. From
the letter to Van Iddekinge it appears that the teeth
gave him an indication for the identity of the incog-
nitum. In fact, he found that the teeth of the mosa-
saurus, like those of the toothed whales, have solid
roots, whereas the roots of the teeth of the crocodil-
es are entirely hollow. This was an important found-
ation for his interpretation, but by no means the only
one. The smoothness of the jaw-bone, the numerous
nexve openings, and the position of the teeth provided
him with further evidence to argue the whale-like na-
ture of the mosasaurus and to %gfose Hoffmann's view
that it was a kind of crocodile.

When in 1782, in Maastricht, Camper visited the fos-
sil collection of canon T.J. Godding, he discovered in
some mosasaurus fragments a part of the palate that
was covered with teeth (see fig. 12). Such teeth were
found not to be present in the crocodile. Hisg son, on
the other hand, had observed them in a stranded cacha-
lot. Thus Camper thought he had got new evidence for
the correctness of his conclusion.23 In the printed
version of the mosasaurus treatise he Justified the
use of this criterion by stating that fishes have
teeth in the palate. This caused Cuvier to observe:

“"Camper a &té induit 3 employer ce motif [i.e.
the teeth in the palatel, parce qu'il confondoit
alors les cétacés sous le nom et 1'idée commune
de poissons avec les poissons & branchies, dont
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Fig. 12 Camper's drawing of mosasaurus fragments from the co
lection of canon Godding
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32 wa: ;ery well aware of the great morphi:ogi;:is ol
ferences between the two groups of anién;es.mosasaurus
rs amongst other things, from sasautue
e i in which he emphasized once more tha e
e se’als 25 When the matter is viewed in Ehac
iiehtmamtl;lerc; {8 no reason to assume with Cuw::iefx; iy
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jdentification because they are also p Sent N och
al fishes. Camper made use of the pres L
te h in the mosasaurus because = wrongly, as o
P gater - he considered them as a characterishat
:ii:izute of the toothed whales. It is striking t
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he had few empirical arguments for assigning this
meaning to the palatal teeth. As far as is known, for
this he only had at his disposal the previously men~-
tioned, rather superficial observation of his son.
Further attributes in which the mosasaurus resembled

the cetaceans and differed from the crocodiles were -

found by Camper in the structure of a number of verte~
brae he had bought from the inheritance of Hoffmann.26

Camper's identification of the mosasaurus was very

influential. For nearly twenty years the view that it
was a whale prevailed. Renowned naturalists such as
Merck, Schneider, and Van Marum repeated Camper's ar-
gumentation and expressed their agreement with his
conclusions.27 Hoffmann and some other collectors in
Maastricht were among the few who did not subscribe to
his identification. Camper's efforts to bring them
round to his point of view were unsuccessful.29 Hoff-
Rann c.s. persisted in their opinion that the mosasau-
rus was a crocodile. Camper's authority, however, was
80 great that Hoffmann kept his justified doubts to
himself and gave Priority to Camper's interpretation
rather than his own in front of other scientists.2?

Blumenbach was the first to disagree openly with
Camper. In the fifth edition of his Handbuch der Na-
turgeschichte (1797) he defined the mosasaurus as a
crocodile-1ike amphibian.30 A few years later he was
followed by the French geologist Faujas de St. Fond,
who advocated a.similar view, though not on the basis
of much expert knowledge of the matter, 3! Faujas de
St. Fond's criticism of Camper induced Camper Jr. to
go deeply into the mosasaurus problem.

A.G. Camper was convinced that his father was right
and wanted to prove this with irrefutable evidence. To
this end he subjected the mosasaurus remains collected
by his father to a careful and scrupulous comparison
with whales and reptiles. To Adrian Camper's astonish-
ment the results did not come up to his expectations.
The respect for his father's work did not prevent him
from admitting this frankly and making it known that
the former's identification of the mosasaurus had
proved to be untenable. His findings did not admit of
any conclusion but that the incognitum from the St.
Pietersberg was a reptile, and not a whale. Camper Jr.
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logical work,

A few months after the article on
Camper completed his seco
publication, which was e

the mosasaurus
nd and at the same time last
ntirely devoted to Palaeonto-

logy. It appeared in 1788 under the rather meaningless .

title of Complementa variaq and consisted of six sepa~
rate sections in which he rendered an account of his
observations and views with regard to the remains of
several big mammals. The first two sections were used
by him to comment on Pallag' identification of a fos-
8il bison and buffalo. After having given a summary of
his mammoth research for the benefit of Palier and
having devoted a few lines to the molars of a fossil
hippopotamus, Camper subsequently gave a short de~
scription of the giant 'elk', discovered in Ireland.
He established that thig animal, of which he possessed
a few fragments, differed from the living deer. Camper
concluded the article with an extensive exposition of
his ideas about the mastodon already discussed above.
In order to complete the survey of Camper's contri-
butions to the identification of fossil vertebrates,
we must also mention that he did pioneeiing work as
regards the specific difference between fossil and
living rhinoceroses, and between the cave-bear, re-
cently discovgred in the cave of Gailenreuth, and the
living bears.3" Finally it has to be recorded that he
also concerned himself with the famous Homo diluvii
testis. In a letter to F.X. Burtin, director of the
natural history museum of Prince Charles of Lorraine

~in Brussels, Camper expressed in passing his astonish-

ment that "un l&zard pétrifié a Pu passer pour un an-—
thropolithe."35 He unmistakably referred here to the
fossil salamander which J.J. Scheuchzer had taken for
the remains of a poor sinner who had witnessed the
Noachian deluge. Camper was the first to reject
Scheuchzer's identificationm. He has not presented his
further views on the Homo diluvii testis, so that we

do not know on what considerations he based his cri-
ticism, 36

- gtudy the difference w.
“‘not doubt but the petr
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dence .40

It was all the easier for him to put aside the ex~- :
tinction hypothesis because he thought he had a very -
plausible alternative. He explained the morphological

differences with the aid of the notion introduced' by
John Ray, according to which petrifactions were the
remains of existing but not yet discovered animals,®!
Camper thought it more than probable that the fossil-
ized bones originated from species which were still
living in hardly explored regions of the earth, For
that time this was by no means an unfounded hypo-
thesis. Camper rightly stated that the earth had not
yet been explored exhaustively. He illustrated this by
pointing out the new animals which were still being
discovered especially in Africa and Asia. He had good
hopes that the faunistic exploration of these areas
would furnish the material for the identification of
the unknown fossils,42

This theory, of course, confronted Camper with the
question how the tropical animals such as elephant and
rhinoceros had got into the colder regions where their
petrified relics were found in large numbers. He
sought the answer within the framework of the con-
ventional views of the history of the earth. This pro-
vided room for events such as earthquakes, floods, and
volcanic eruptions, but not for a sweeping and world-
wide change of climate, by means of which a few years
later Buffon was to give an explanation of the pre-
sence of fossil eleyhants and rhinoceroses in Siberia
and North America.“

Camper was convinced that the fossils originated
from unknown species of animals which had actually
lived in the tropics. The popular notion that the Ro-
mans were responsible for their transport to northern
regions was rejected by him. Most of the places where
bones of elephants, rhinoceroses, buffaloes, and the
like were found had at no time been visited by the Ro-
mans. As to the bones recently discovered in the Dutch
soil, he submitted that they were much too large to be
ascribed to the war elephants which the Romans were
said to have used for subjecting the Batavians.'“

According to Camper the transport of the fossils had
been caused by geological catastrophes which had pro-
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juced radical changes all over the earth, It appeared

£U~him that the Mosaic flood was not one of® these ca-

He regarded this event to have been to§
t intense enough. The fact that bozfi z
e¢lephants were never accompanied by ammonitesé t: ;im
fnites, and sharks' teeth, moreover,'suggeste o him
that ;ater had not been the chief 1nsifﬁ?eni omove-
o d that the wholesale
tastrophe. He conjecture e
;:nt of iropical animals to the moderate zones had

be attributed to big, regularly recurrent gai:sizgﬁz;
-icombined with volcanic eruptions. He remalne

vague about the nature and .the mechanismdtﬁioghg
earth's revolutions. He consciously refra nid om
definitive opinion and thﬂtfhﬁ'that more a

ence was required for this. ) . .
ev%gese speculations puplisbed in the Qtssiﬁggggodfd
cranio rhinocerotis africant, cornu gemzni 1780) did
not form Camper's last word on the morpholog P

- blem raised by many of the vertebrate fossils. He con-

tinued to concern himself with it, and ultimatit{iiz:
rived at quite a differcnt solution. In his p

- tions he showed relatively few signs of his change of

mind. In letters and manuscripts fhe]?volution of his
is revealed much more clearly. . .

nex 22:a$onths after he had completed the Dts?ert?t:ﬁ;
he informed the Princess De Gallitzinm, th: wi iazontO-

Russian ambassador in The Hague, about his pa
ctivities as follows: .
10gicﬁi':istoire physique de notre glo?sz;gCEZigj:

t que
cette heure plus serieusemen le
ir de plus pre
infiniment curieux de scavo
:?ii ;na des races d'animaux eteiqfes, comme il
A douter.
semble qu'on ne peut pas d )
Thil:erevealing passage is t:heh fcu;:& l'::l:l:( et:lotp f::e or;n
hange tha
ly indication of the ¢ ad Ak P tten
iews. At approximately the sam ’ r
:zstXeegwiss physician Johannes Gessner,t:eciizg t::i—
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zz;peration for the enlargement of his palaeontoiﬁgi;e
al collection, clearly showed how radicil Sksserta-
Camper's ideas had undergone. Whilst in t i Disserta-

tio he had rejected extinction and had conte
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fossils originate from existing species, he proclaimed : at he had studied a great number of animals and con-
an almost opposite standpoint in the letter to Gess~ . uently was better qualified than anyone to judge
ner. He did not exclude the possibility that living: e differences between the fossils and the 1living
specimens of fossil animals could be found, but at the. gnimals.
same time clearly evinced his great doubts about this It is natural to assume that the explanation given
He now had gradually become convinced . in the Dissertatio lost its credibility for Camper as
"qu'il y a grand nombre des grands animaux péris . he detected among the fossils more and more unknown
par les diverses catastrophes que notre globe . species. It may very well be conceived that when in
semble avoir subi." 71779 he had found some twenty of them, he no longer
He considered this as "un chose inconcevable mais pro- ‘considered it possible he would ever encounter them as
bable". He asked Gessner in particular for the relics : living animals. The nature of the majority of these
of mammals because he thought that these would enable  animals will undoubtedly have strenghtened this con-
him to answer the important question "g'il y a des es- ".wiction. It is of course hardly conceivable that ani-
péces Eteintes”. mals of a size like that of the mammoth, the woolly
Two years later already the conjectures had become a rhinoceros, the mosasaurus, the giant Irish 'elk', the
certainty. On 2 November 1779 Camper wrote to his for- cave-bear, and the buffalo should have been overlooked
mer colleague Paulus Chevallier, professor of theology for centuries by all zoologists and explorers.
at Groningen University: "the extinction of many gene- When his initial explanation of the morphological
rations [is] beyond any doubt for me."%8 Extinction differences had proved untenable, the inevitable al-
soon became a matter of course. In a letter to For- ternative was that the species not occurring in the
ster, of 1781, Camper stated: ' existing fauna had become extinct. Camper seems UO
"Il y a long-tems que j'ai été persuadé qu'un have accepted this without difficulty. From his un-
grand nombre d'animaux, et des plus grands, est published writings it does not appear that the theo-
teint ..."43 logical objections to the idea of extinction caused
Camper has not tried to make it clear why he changed him serious problems. He presented his new explanation
his explanation of the morphological differences be- without relating it to the ideas about the perfection
tween fossil and living animals. The growth of his pa- of creation. This is of course very remarkable in view
laeontological knowledge, however, would seem to have of the fact that these ideas had previously, in the
been the cause of it. Dissertatio, induced him to call extinction incre-
When he wrote the Dissertatio de cranio rhinocerotis dible. When confronted with the new factual materials,
africant (1780), his fossil research had yielded only his theologically inspired criticism had evidently
two new species, to wit the mammoth and the Siberian lost its force. Camper clearly did not concede abso-
rhinoceros. In the letter to Gessner the number had lute primacy to Christian dogmas in scientific mat-
tripled and been extended with some buffalo species ters,
found in Siberia, the incognitum from the cave of Gai- On a few occasions Camper also showed himself in his
lenreuth (i.e. the cave-bear), and the mosasaurus. published works as an advocate of the extinction theo-
Shortly afterwards Camper discovered, inter alia in ry. In the monograph on the African rhinoceros (1782)

the fossil collection of the French physician Tenon, a B he did so for the first time. In this case he did not
great many more ﬁ?ecies which he did not know from the 4 omit to point out the changes which his standpoint had
existing faunas.®? He saw no reason to doubt these : undergone since he wrote the Dissertatio de cranio
discoveries. He was quite sure that he had established : rhinocerotis. With regard to the rhinoceros skull
the specific differences indisputably. In the letter ;- found in Siberia he observed:

to Gessner he justified his conclusions by observing 3 “perhaps this species has become quite extinct,
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just as a great many big quadrupeds seem to have
become totally extinct owing to the great re=~
volutions which the Earth has undergone from time
to time; a fact which now I do not doubt, al-
though in the year 1776, as I wrote to the Im-

perial Academy of St. Petersburg [i.e. in the -
Dissertatio], 1 thought I had reason to believe

the contrary."

The .second and at the same time last occasion on
which Camper made his conviction of the extinction of
the animals public was in the Complementa varia
(1788). The exposition he gave in that work is re-
markable on account of the attention devoted to the
theological implications of his opinion. He evidently

considered extinction as a phenomenon which did not

require any elucidation or evidence for the readers.
It was presented by him in a few words as a firmly es-
tablished fact. He only took pains to show that it did
not contradict divine providence. Camper stressed the
importance of his attempt at reconciliation by ob-
serving that it was only after very serious reflection
that he had become convinced : ‘
"that a law by which God commands those animals
to cease [to exist] as soon as they have fully
fulfilled their primary aim, which aim is unknown
to us, is not contrary to divine providence."52
Except in the Complementa varia, Camper has never
given any evidence, either in his published or in his
unpublished writings, of concern about the incompati-
bility of his extinction theory with the prevailing
Christian doctrine, let alone that he made attempts at
reconciliation. One cannot therefore avoid the im-
pression that the passage quoted above merely served
tactical ends. In this way Camper undoubtedly tried to
anticipate the theological criticism of the theory of
extinction, a criticism which was widespread among the

scientists of his own country,53 and to facilitate the
acceptance of his ideas.

Camper's history of the earth

The fossil research led Camper to an explicit view
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' I la terre".
f what he called '"l'histoire physique de

ractically from the start of his activities in the
ilaeontological field he concerned himself with this
ubject and fairly soon began to plan publishing his

Sy
Mconjectures" on the history of the earth. For

easons which are not quite clear this never came off.
His plans stuck in the preparatory phase. The miin
fhing left to us are manuscript notes in connection
with an article of the German amateur-geologist J.C.

Meinecke and the first version of an unfinished Jis-

sertatio physica de quadrupedibus 3? prima creatione
soeculis aliquot ante Adamum natis. > ;
Camper characterized fossils as medals of former

. worlds".%® Like his contemporaries, he considered them

as the main source of information about the geologiﬁal
history of the earth. He deemed himself to be ab%e t;
demonstrate clearlysghe revolutions of our globe” wit
d of fossils.
thgo:iorcet and Vicq d'Azyr gave as their opinion that
Camper regarded the petrifactions as "un indice du r;—
froidissement du globe", an idea which he was thought
to have borrowed from Buffon.3® It is absolutely un—
clear on what grounds this interpretation is bas;d.
Camper's writings do not provide a single argument ar
it. The only occasion on which he spoke about t E
theory introduced by Buffon, he did it in a ratherined
gative way.59 Changes of the climate such as concecve-
by the French naturalist did not play a part inl am
per's history of the earth. He was unmistakably no
partisan of the theory of the cooling earth. ]
He deduced from the fossils geological events of a
more actualistic nature. In his opinion subterranea?
fire, earthquakes, and floods had caused the extinctd
ion of the animals. Since a great many species anf
numerous individuals, scattered about a great par; o
the world, were involved, these catastrophes musﬁd avt
been of great intensity and magnitude. They ha :z
nerely brought about a revolution in life onhear ;
Camper believed that the catastrophes had at tfe siTs
time given rise to the formations in which the foss '
vere found. In view of the wide dispersion andht e
iifferent spots where the fossils were found, hig up
in the mountains and at great depths underground, no
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other explanation was possible except that the cata
strophes had had a considerable share in the formatio:
of the crust of the earth. Camper did not regard the
as the only forces that were responsible for this pro
cess. He assumed that the mountains which contained n
fossils had been created in the beginning ex nihilo.®

A factor of fundamental importance for his recorn:
struction of the history of the earth was his convict

ion that human fossils did not exist. The fact that :
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to Camper that creation was not qpique, had
qtfﬁiﬁzss place 211 at once and simultaneously, bu;
t there had been different epochs. The fossils %n
ie living animals belonged to different creations.f .
‘The periodization of the geological history was tg
ahper a logical consequence of his views about hie
uccessive creation of (animal) life. According tob m
he mountains and deposits with fossils had also ;:n
ormed in the era preceding the appearance of man. e

later discoveries put him in the wrong does not of -
course imply that he defended an ill-founded stand-
point.

The petrifactions which in Camper's time were taken
to be anthropoliths were rightly not recognized by him
as such.®! He took great pains to discover as yet
human fossils, as their absence would have far-reach-
ing consequences for the accepted views of the history
of the earth. He searched in many of the palaeontolo-
gical collections and books on fossils but came no-
where across an unequivocal trace of human remains. He
did not mention Esper's report on a find of human fos-
sils in the cave of Gailenreuth.%2 Camper shared, ap-
parently, the opinion current among the more profes~
sional students of fossils that Esper's identificat-
ions should not be taken seriously.

All taken together, it was in Camper's situation by
no means unreasonable to consider the absence of human
fossils as a reliable fact. He did not think it pos-
sible to explain this by assuming that human bones are
not suited for a prolonged sojourn in the earth. In
the Dissertatio physica he gave an ample argumentation
to make it clear that those bones might fossilize just
as well as those of, for instance, the mammoth, the
Siberian rhinoceros, or the cave-bear.

The observation about the absence of anthropoliths
combined with the discovery of the specific differ-
ences between fossil and living animals led Camper to
conclude that the species we know through their petri-
fied remains lived and became extinct before man and

.origin of the "montes primordiales", by which he un:
.derstood mountains consisting, for instance, of gra
mite and porphyry, which did not contain fossils, weri
situated by him, %% we have already noted, in a pas
: farther back.
:gyg:mper's geological chronology implied that tgetmo;:
.phology of the surface of the earth, which was ; er -
‘ined mainly by fossiliferous and non-fossili eiiék
rock, had come about in pre-adamitic times. The nf
between the biblical flood and the configuratio;x hZ—
.the crust of the earth, a link which for many e gh 3
‘eenth~century people was an unassailable reality,i ;-
thus been broken. Camper recognized Fhis breach : t .
out reserve. In the Dissertatio physica he pointe gu
' that fossils were already present in the moun;ahng
surrounding the garden of Eden and that the fl?o a-
not resulted in radical changes of the earth's sur
face.56 N o a
Unlike those who based their geological t eoryf "
literal interpretation of Genesis, Camper was i idz
opinion that the history of the earth did not colnci e
with the history of man. His ideas about the evo ;t Zs
of life and of the earth implied that the eartl1 ; s
older than the approximately 6,000 years Whii1 a_
been calculated with the aid of the biblical ¢ roni-
logy. He did not hesitate to draw this conclusion,r:ed
though a number of years previously he had'fega ded
"the accepted chronologies ... of Holy Writ" as in
fallible.®7 He had no criteria for determinini ev;:
approximately the age of the earth. On this point

the other creatures described in Genesis appeared on
the earth. Between the fossils and the still existing
fauna there was evidently a chronological discon-
tinuity. They had arisen at different points of time

had to remain vague. His estimates as to the extentdtg
which the conventional time—scalg was 50 be egten :d
varied from several centuries® to ''some thousa

years". %9



about this is to be found in the story of creation, Heé
did not reject the Bible as a source of scientific ins
formation, but did not ascribe any special authority
to it. He did not assume a priori that this inform=
ation was correct. Where knowledge of nature was at
issue, he used the Bible in the same way as other
writings. He reserved to himself the right to test the
biblical descriptions of natural phenomena by the re-
sults of his own empirical research, as he always did

with other testimonia as well.

The orthodox version of the story of creation pro-
duced a geological theory in which the six days of
creation and the flood figured as the main formative
events in the evolution of the earth and of life on
earth. Through his study of fossils Camper had con-
ceived ideas which were not in conformity with these
basic tenets of the literalists. In his history of the
earth the Noachian flood was an event without geo—
logical importance. The creation in six days had to
yield its unique position and was no longer considered
as the beginning of everything.

One does not get the impression that Camper needed
prolonged and profound considerations to allow his own
theory to prevail over that derived from the story of
creation. He wrote full of scorn about the "fanatik
enthousiasts” who took offence at the geological ideas
because they contradicted "the mosaical doctrine",?0
He did not show any traces of such fanaticism.

He saw no reason to doubt the reality of creation
and the flood. In the light of his reconstruction of
the history of the earth, however, he concluded
straightaway that the book of Genesis as a whole did
not give a true picture of that history. It was no ob-
Jective and complete description of the origin and of
the vicissitudes of the earth. According to Camper the
story of creation could not be taken literally. It had
to be judged exclusively by the "scopum moralem seu
philosophicum", the only purpose for which it had been
written.

If Camper had been able to elaborate and publish the
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with the history of man. Ka:t %ga
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the great age of the earth which wa P i A
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CONCLUDING REMARKS

If we finally tr
y¥s by way of summar to ch '
ize Camper's zoological work, then wey;ave anszgzizzi

first of all that he was one of the few eighteenth~

century zoologists who set a high value on anatomical
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» Camper realized quite 11 -
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ogical science. Apart
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The focus of Camper's research shifted before long
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m the organ and organ-systems to the organism.
ist. of all he devoted himself to distinguishing the
brates by means of their anatomy. By comparing
jeir internal structure he attempted to discover the
ssential differences and to mark off the species.
amper paid ample attention to this branch of zoology.

did not only do so in his descriptions of rare ani-
als. In his anthropology and study of fossils he also

tried to define vertebrate species in anatomical
‘terms.

. The taxonomic exercises on species level, which re-

sulted in several useful discoveries, elucidated an
-aspect of what Camper held to be the main objective of
.zoology, viz. the relations between the animals. He
'did not suggest, however, that this was the principal

aspect. Although Camper did not clearly express him-
self on this point, it is fully justified to conclude
that he was ultimately not concerned with the differ-
ences, but with the resemblances between the animals.
The eighteenth-century comparative anatomists, such as
e.g. Daubenton, were of the opinion that especially
there the "connoissances générales" could be found
which Camper too saw as the highest form of scientific
knowledge.

He tried to transcend the simple collecting of ana-
tomical facts and to satisfy his need for meaningful
generalizations by investigating the structural uni-
formity of the vertebrates. Camper was convinced that
the variety in which the animal form manifests itself
owed its origin to the different functions for which
the animals had been destined by their creator and
that the different forms must be seen as variations of
a basic type. The purpose of his quest for the unity
of plan was to substantiate this latter idea and to
gain insight into what he thought to be one of the
fundamental laws of the animal creation.

Comparative anatomy did not attain to full growth
with Camper, no more indeed than with the other zoo-
logists from the second part of the eighteenth cen-
tury. While Daubenton enriched the nascent science
with an uniform descriptive method to facilitate com-
parison and while his countryman Vicq d'Azyr made the
first attempt to deal theoretically with comparative
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INTRODUCTION

NOTES

ABBREVIATIONS

-Camper's publications are given in short-title and identified by a
" number between brackets. This number refers to the Bibliography of
Camper's writings (178-199) where further details are to be found.

Petri Camperi ... Dissertationes Decem {no. 124}

~ Hist, nat. = G.L.L. de Buffon, Histoire naturelle, générale et parc

ticulidre avec la description du cabinet du roi, 36
vols. (Paris, 1749-1788).
Royal Library, The Hague

errn Peter Campers ... simmtliche Kleinere Schriften

sdmmtliiche Kleinere oCHF1-to_
(no. 151).

Manuscript

Oeuvres de Pierre Camper (no. 168)

Library of the Municipal University of Amsterdam
Library of the University of Leiden

Verhandelingen uitgegeeven door de Hollandsche Maat-
schappye der Weetenschappen

Peter Camper's vermischte Schriften (no. 167)

1. J.W. Goethe, "“Zur Morphologie I. Theil", Goethes Werke [Wei-
marer Ausgabel, Abt. II, vol. 6 (Weimar, 1891) 18.

2. 1. Kant, "Reflexionen zur physischen Geographie", Gesammelte
Schriften, herausgegeben von der Preussischen Akademie der

Wissenschaften, vol. 14 (Berlin, 1911) 620n.
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Chapter I. BACKGROUND: CAMPER'S LIFE AND IDEAS ON SCIENTIFIC METHOD h

1. Archief Latijnse School (Municipal Archives, Leiden), inv. no.
6.

2, Album Studiosorum Academiae Lugduno-Batavae (Den Haag, 1815),
col, 949, /!

3. According to a short unpublished biography by A.G. Camper
(Provincial Library Friesland, Ms. 1664). This biography is
not identical with the one which he published under the title
Levensschets van Petrus Camper (Leeuwarden, 1791).

4. Letter to A.A. van Iddekinge, 12 June, 1763 (K.B., 424 B 1),
Itinera in Angliam (no. 136, 1939) 94.

5. Lessen gehouden over de Walvisschen 1772 (Ms., UBA, II F 78)
1.

6. See e.g. Verhandeling (no. 8, 1761) 266-267; Oratio (no. 17,

1764) 13-15; Redevoering (no. 56, 1772) 374; Oplossing (mno.
98, 1783) xix.

7. Aanmerkingen (no. 61, 1774) 245.

8. L. Brummel, Frans Hemsterhuis,
1925) 31,
9. Bemerkungen (no. 108, 1787) 197, 1
10, Drawings and text in UBL, BPL 247 " and 247 respectively,
11, Brief (no. 69, 1775) 57 and Vergleichung (no. 190, 1787) 168,
12. Quotation from the unpublished biography mentioned in note kK
13. Bemerkungen (no. 108, 1787) 198.
14, The diaries of this Journey and his two other Journeys to Eng-
land (in 1752 and 1785) have been published (no. 136, 1939),
15. Certificate of candidature (Records Royal Society, London).
16. S. Galama, Het wijsgerig onderwijs aan de hogeschool te Frane-
ker 1585-1811 (Franeker, 1954) 225-226.
17, Oratio (no. 17, 1764) 2.
18. Idem 5.

19. As usual, {n this literary genre, Camper published his essays
under a pseudonym, On the basis of the preserved manuscripts
(UBL, BPL 247/133) 22 essays (nos. 11, 1762; 16, 1764; 20-35,
1766; 38-39, 1767; 47-48, 1769) can definitely be attributed
to him.

20. See e.g. the Oratio de pulchro (Ms., UBL, BPL 247/2), the ad-
dresses before the Amsterdam School of Art (no. 118, 1791; no.
119, 1792), an essay in De Philosoogh (no. 39, 1767), and his
work in connection with the prize competition for a new town=
hall in Groningen (cf. R, Meischke, "Achttiende-eeuws klassi-
cisme: Twee bouwkundige prijsvragen", Nederlands Kunsthisto-

een philosophenleven (Haarlem,

'21. Drawings in UBA (II G 53);

en
92, M.J. Busch, De mechanismo organi vocis (Groningen,
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et seq.).
cisch Jaatbosk 10 (K000 s some of them were published later

(no. 193, 1789). 1770); C.J.

(Groningen,

De ossiculis e cordibus anim(a(:.:.::‘ni raon, e
rum
De respiratione voluc e e G,

Keuchenius,
1772); L. Chernak, 2 (Gront
as a me

ncipal studies on Camper e e

. Iheipl.ri Hzc leven en de verdiensten van Petn::sm eI

ore : " 1880) 76-105; B.W.T. DNuyens, wpetrus Ca 1; e

it‘;::)t;ls verloskundige", Nederlands Ti :sc:\‘;if;ams;:r Senees

xunte ticles in

1930) 38-60; various ar apaeih

kunde817'l:1r(ea en tot de, Geschiedenis der Geneeskund: . 1789
;geﬁl- C.J. Doets, De heelkunde van Petrus Camper,

= ’ ad o

(Leiden, 1948). o
24, Letter, dated 2 September, 1780 (UBA, Ego )(S':at:e \centves, Den
25. Letter to Frangois Fagel, 6 QOctober, 177
. Haag, Fagel Coll., no. 2740). o
26. F.J.L. Krimer, Gedenkschriften van
" broek, 7) 651. i
ol. 5 (Utrecht, 191 o 1783) 67
27 :r:e:;iZE (no. 21, 1766) 141 and O lossing (no. 98,
. Se . p g

Cuv 1|,e des cart‘lé:es de Maes
-
28. G. u' ier, "Sur le grand animal foss

tricht", Annales du Muséum d'Histoire Nature
149,
29, Th. H[uber], Johan

1829) 761.  Brunet, Les
30 :"Liiptzhieg’ideas of these Dutch empiricists see P ’
. Fo

France au
physiciens hollandais et la méthode ¢=.x2o§rimenl:::1::1 :: frapce 82
xviiie sidcle (Paris, 1926); E.G. Ruestx;osoyh 2o s
teenth and eighteenth centur Leiden:

y h. 73 C. de Pa-
meience dn e A (me(li;:iui;ﬁll:;ns:e: Newgoniaans na~
henbroek - >
ter, Petrus van Mussc 2
t:uu;'onderzoeker (Utrecht, 1979) esp. ch
tuuroncer zoc .
31, Ms., UBL, BPL 47/12,

32. Prolegomena 34, 39, 42, 46.
33. Idem 37, 38, 39, 40, 41, o
Musschenbroek's criticism of De

van Musschenbroek 76-79.

3”. Otati,o de mundo OE BPL /3) prefac .
tmo (Ms. Py UBL, 247 e
( 5 ) 10. . thesis I f the e E
35. Otatio no. “, 17 8 cf | Io h rhes S llilo'

roprie-
phi. (Ms., UBA, II G 55): "Mens corpore eorumque Prop
sophicae .y ,
tate nullam ideam innatem habet".
36. Prolegomena 19, 20 and Oratio (no.

jsbert Jan van Harden=-

n GCeorg Forster's Briefwechsel, vol. 2

45-46, For 's Gravesande's and Van
artes see De Pater, Petrus

4, 1758) 10.
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37, Prolegomena 21-23,

38. Prolegomena 23 et seq. and QOratio (no. 4, 1758) 9-10. cf,

thesis V of the Dissertatio (no. 1, 1746). For ‘s Gravesande
see his Orationes tres ... De Evidentia (Leiden, 1734),
39, Prologomena 28 and Oratio (no. 4, 1758) 9, For 's Gravesande's

and VYan Musschenbroek's foundation of analogia, see Orationes

tres and De Pater, Petrus van Musschenbroek 85,
40, Prolegomena 28,
41. Commentarius in Logicam 's Gravesandi{i (notes for his Franeker

philosophy lectures, Ms., UBL, BPL 247/16) 58,

42, Lectiones physicae (notes for Camper's physics lectures at
Franeker, Ms,, UBL, BPL 247/13) prologus,

43, Prolegomena 6; Lectiones physicae prologus; Oratio (no. 4,
1758) 9, 11,

44, Prolegomena 23 et 5eq. and Oratio (no. 4, 1758) passim. For 's
Gravesande, see his Orationes tres,

45. Digsertatio (no. 1, 1746) theses VIII and XII. Cf. also thesis
VII of the Theses philosophicae (see note 35): “Natura corpo-
ris ignota est",

46. See e.g. Oratio de mundo optimo (see note 34) preface; Oratio
(no. 4, 1758) 15, 20; Lessen (no. 45, 1769) 31,

47. For 's Gravesande and Van Mnsschenbroek, see Ruestow, Physics
at ... Leiden 123, 125, 129-131,

48, Inlexding tot de lessen over de hersenen en zenuwen begonnen 1
December 1763 (Ms., UBA, II F 71) 15,

49. See Lessen (no. 45, 1769) 33, Camper's opinion on the value of
the testimonia was based on an extensive knowledge of scienti-
fic literature. The numerous references in his writings testi-
fy to this knowledge, just as the catalogue of his well-gstock-
ed library: Pars Bibliotheca Camperiana sive Catalogus Libro-
rum Maxima Parte Nitide Compactoru quos dum in Vivis erat Ad
usus privatus sibi collegerat ... Petrus Camper ... (Leiden,
1790).

50. Bemerkungen, “Zusatz" (no. 108, 1787) 219,

S1. E.g. in the Verhandeling (no. 36, 1767) 218; Mémoire (no. 59,
1774) 190; Verhandeling (no. 60, 1774) 238,

52. See i.a. Natuurkundige Verhandelingen (no. 95, 1782) 211-212,

53. Verhandeling (no. 71, 1776) 178.

54, For Van Musschenbroek's views see his Beginsels der Natuurkun-
de, ed. 2, vol. 1 (Leiden, 1739) 9,

chapter 1I. ANATOMICAL AND PHYSIOLOGICAL RESEARCHES

1, This research programme,
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seq.

16, Verhandeling (no. 60, 1774) 238.
17. Ibid.

18. Idem 240,

19. Idem 241.

20. Ibid.

21, Redevoeringen (no. 119, 1792) 60.
22, Idem 30,

23, N.K. Smith, ed., Hume's Dialogues concerning natural religion,
ed. 2 (London, 1947) 214,

24, Verhandeling (no. 60, 1774) 236.

25. Idem 241.

26. Ibid. and Brief (no. 69, 1775) 62.

27. J. Hunter, "An account of certain receptacles of air, in
birds, which communicate with the lungs, and are lodged both
among the fleshy parts and in the hollow bones of those ani-
mals", Philosophical Transactions 64 (1774) 205-213.

28, The translation appeared in the popular journal Hedendaagsche
Vaderlandsche Lettet-Oefeni_nggE 3, pt. 2 (1774) 421-427, Cam-
per reacted in a letter to the editors of this journal (no.
69, 1775). . :

29. Letter of November 8, 1774 (Wellcome Institute, London).

30. Camper ventilated these suspicions in an undated draft letter
to Portal (UBA, X 35).

31, Brief (no. 69, 1775) 62.

32. In Kl. S., vol. 1 (1) 151-157.

33. J. Hunter, "An.account of certain receptacles of air in birds,
which communicate with the lungs and Eustachian tube", in his

Observations on certain parts of the animal oeconomy (London,
1786) 77-86.

34, Idem 81n-82n. The exchange of views took place during Camper's
visit to London in 1785,

35. A survey of later workers in this field is to be found in R.M,
Strong, A bibliography of birds, vol. 2 (Chicago, 1946) 448-

449, The function of the pneumaticity is still an wunsolved
problem,

36. Hist. nat., vol. 7 (1758) 24,

37, For Camper's natural history collections see A.G. Camper, Des-
cription succincte du musée de Pierre Camper (Amsterdam/La
Haye, 1811). Besides numerous fossils, minerals and inverte-
brates, Camper's museum contained nearly 400 different verte-
brates, With that of John Hunter, Camper's museum belonged to

historicis, physicis, vol. 6 (Den Haag/Amsterdam, 1726) 10 et
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(London, 1699).

27.
44, Natuurkundige verhandelingen (no. 95, 1782)

45. Hist. nat., vol. 14 (1766) 2-4, 43-71. ire2) 89-50.
46, Natuurkundige verhandelingen (no. 95, 82) 920 o (Amster-
47. A. Vosmaer, Beschryving van de Aap-soor e ]_1")_ -
. d;m 1778). Camper's lecture is in UBA (Ms.,
s .
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Society of London 1 (1835) 343-379.
50. S.T. SSmmering, Etwas verntinftiges vom Orang Utan (no. l44

1780) 40-41. The monograph in the Natuurkundige verhandelinge

was praised in reviews in, i.a., the Algemeene Vaderlandsch

Letter-Oefeningen 4, pt. 1 (1782) 574-578 and the G3ttingische -

Anzeigen von gelehrten Sachen pt. 7, January 11 (1783) 57-69.

51. In the Hist. nat. Suppléments, vol. 7 (1789) 1-29 Buffon rec-
tified his original classification with a reference to Alla-

mand, who based himself on Vosmaer, who in turn was indebted-

to Camper (see note 47). Moreover, Camper had already informed
Buffon fn 1779 that the orangutan differs from the gibbon as
well as from Tyson's "pygmy" (letter, January 4, 1779, UBL,
BPL 247/94). J.F. Gmelin reformed the Linnaean classification
in the Camperian sense in his 13th edition of the Systema na-
turae, vol. 1 (Leipzig, 1788) 26-27. Blumenbach adopted the

distinction in his Handbuch der Naturgeschichte, ed. 3. (GHt-
tingen, 1788) 65,

52. P. Kolb, Caput Bonae Spel Hodiernum (Nuremberg, 1719) 159 et
seq. The Dutch translation appeared in 1727 in Amsterdam under

the title Naaukeurige en uitvoerige beschrijving van de Kaap
de_Goede Hoop. For Kolb's illustration, see L.C. "Rookmaaker,
"An early engraving of the black rhinoceros (Diceros bicornis
(L)) made by Jan Wandelaar", Biological Journal of the Lin-
naean Society 8 (1976) 87-90.

53, Natuurkundige verhandelingen (no. 95, 1782) 127,

54, Idem 24; Dissertatio (no. 91, 1780) 193. Camper's palaeontolo-
gy will be dealt with in chapter V.

55. Idem 171.

56. A. Sparrman, ""Beskrifning om Rhinoceros bicornis", Konglika
Vetenskaps Academiens Handlinger 39 (1778) 303-313. Camper
knew its contents from a German translation which the Hamburg
physician J.A.H. Reimarus had made specially for him (Natyur-
kundige verhandelingen (no. 95, 1782) 146n).

57. The drawings in the Natuurkund‘ige verhandelingen had been
taken over from the Dissertatio. The latter publication in
addition contained illustrations of the base of the skull, of
the lower jaw, and of a molar, These drawings were not in-
cluded in the Natuurkundige verhandelingen to save expenses.

58, J. Parsons introduced this assumption in "A letter containing
the natural history of the rhinoceros", Philosophical Trans-

" actions 42 (1743) 538, His suggestion was adopted, amongst

others, by Linnaeus, Systema Naturae, ed. 10, vol. 1 (Stock-
holm, 1758) 56,

&
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9, Hist. nat., vol. 11 (1754; read: 1764) 186-187. Linnaeus i::w
' also considered the rhinoceroses as belonging to oag s::c N
. .cf, Systema Naturae, ed. 12, vol. 1 (Stockholm, 1766)Lt: .Ro .
For a survey of the different interpretations, see h . .& Jo}l
. maaker, "Early rhinoceros systematics", in A. Whee er(Lond;n.
“ Price, eds., History in the service of systematics ’
1981) 115.

. Dissertatio (no. 91, 1780) 195.
:-‘ Sparrman, "Beskrifning". The observations of Gordon, a colonel
.

in the Cape armed forces, were published by J.N.S. Allama::stn
his "Addition aux articles du rhinocéros", in Buffon .

nat., nouvelle édition, Suppl., vol. 5 (Amsterdam, 1781) 9-13.

63. Natuurkundige verhandelingen (no. 95, 1782) 157-158.

64. G. Cuvier, "Sur les ossemens fossiles de rhinocéros", Rechir-
) ches sur les ossemens fossiles de quadrupédes, vol. 2 (Paris,
1812) 11,

65. Natuurkundige verhandelingen (no. 95, 1782) 179-180.

66. P.S. Pallas, "De ossibus Sibiriae fossilibus craniis praeser-

tim rhinocerotum atque buffalorum, observationes", Novi Co:;;
mentarii Academiae Scientiarum Imperialis Petropolitanae
(1769) 453-454.

67. Dissertatio (no. 91, 1780) 200; Natuurkundige verhandelingen
(no. 95, 1782) 165-166.

68. Natuurkundige verhandelingen {no. 95, 1782) 168. .  onamn

69. Letter December 12, 1788. K. Waguer, ed,, Briefe a Lo
Heinrich Merck von Goethe, Herder, Wieland und andern

tenden Zeitgenossen (Darmstadt, 1835) 478. son
70. Naturgeschichte des Orang-Utang (no. 1;591, 1:9::8 fr;m 187 and
£ this article da
71. ldem 61n. The manuscript o I
is entitled Additamentum ad dissertationem de Cx;anio Rh:no:zt
rotis Africani Gemino cornu etc. (UBA, IV A 11 ).d It is
clear whether he ever sent it to the Peters:;xrgckcaeimyi:nfomed
d in note . Camp
72. For Merck, see letter mentione "
ber /October, 1787 (letter
Joseph Banks in a letter of Septem ’ >
Britr;.sh Library, London, Add. Ms., 8096, fols. 413 414). re;':s
made Camper's discovery known in his Troisidme lettre su x
os fossiles d'éléphans et de rhinocéros (Darmstadt, 1786

10.
73. The drawings in profile were reprinted on a reduced scale by

J.F. Blumenbach in his Abbildungen naturhistorischer Gegen-
an 1796).
stéinde, Hft. 1, no. 7 (Gdttingen, .
74. Aus ei’nem Briefe (no. 120, 1793) 249. The suggested d:tc::hzs
. this letter is based on the fact that Camper mentione
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difference neither in the letter to Banks (see note 72) nor
earlier expositions on rhinoceros systematics, ‘
75. B.J.V. Sody, "Das Javanische Nasshorn ... historisch und bi;
logisch", Zeitschrift fdr Siugetierkunde 24 (1959) 132, For
detailed analysis of Camper's contributions to the ‘naty
history of the Javan rhinoceros see L.C. Rockmaaker and R.P

Visser, "Petrus Camper's study of the Javan rhinoceros (Rhina

Bi jdra:

ceros sondaicus) and its influence on Georges Cuvier",
gen tot de Dierkunde 52 (1982) 121-136,

76, Cuvier, "Sur les ossemens fossiles" passim.

77. Batuurkundige verhandelingen (no. 95, 1782) 195,

78. Camper disowned the clumsy drawing which the printer had adde

on his own initiative and had wrongly attributed to him (Idem

194),
Natuurkundige verhandelingen (no. 95, 1782) 193.

79

80. T. Bartholinus, "Anatome rangiferi", Acta Medica et Philoso~

phica Hafniensia 1, A. 1671 (published 1673) 274-278; C. Lin~"
naeus, Cervus rheno uem dissertatione zoologica descriptum
-+» 8istit C.F. Hoffberg (Uppsala, 1754); Buffon, Hist. nat., :

vol, 12 (1764) 79-116.

81, Natuurkundige verhandelingen (no. 95, 1782) 228-229,
82. Idem 195-196.

83. J. Mulder, Oratio de meritis Petri Camperi in anatomiam compa-

ratam (Groningen, 1808) 26-27.

84. Natuurkundige verhandelingen (no. 95, 1782) 229,

85. This characterization is from J.F. Blumenbach, "Petrus Cam-
per”, in his Medicinische Bibliothek, vol. 3, pt. &4 (GSttin-
gen, 1795) 735,

86. Natuurkundige verhandelingen (no. 95, 1782) 46-47. ‘

87. Kort berigt (no. 88, 1779) 22. For the publication in the
Hist. nat., see no. 194, 1789.

88. A copy of Buffon's letter to De Gallitzin, dated September 27,
1784, in Camper's handwriting in UBA (IV A 1011).

89. Letter of Adriaan Camper, August 4, 1785 (UBA, X 22).

90. Hist, nat. Suppléments, vol. 7 (1789).

91. In Pallas, Observationes (no. 183, 1780). The anatomy of these
exotic animals had not yet been described before. Already in
1772 Camper had sent an article on the aardvark to the Acadé-
mie des Sciences. However, they never published it, Camper
thought this was due to Daubenton's machinations, cf., Histo-
rige literariae (no. 90, 1779) 3; H{uber], Forster's Brief-
wechsel, vol. 2, 766 and letters to Buffon, November 15, 1778
and June 9, 1779 (UBL, BPL 247/94). A summary of Camper's kan-

n

ﬂr :
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garoo research appeared in the same year in E.A.W. Zifmer:;:;;
?'Geographische Geschichte des Menschen, vol. 2 (Léipzig,
.ingér Camper correctly assumed that his Asiatic "op:fstzzlzzs
‘identical with the kangaroo observed by Banks 1? l:s .
Cf. Naturgeschichte des Orang-Utang (no. 159, 1791) 59?;5
. P.S. Pallas, Miscellanea zoologica (Den Haag, 1766 S. .
J.N.S. Allamand, Buffon Hist. nat., nouvelle édition,d uggt.;
! vol. 5 {Amsterdam, 1781) 20. The engraving had been m? : anoie
’ a drawing which Allamand had received from Gordon {cf.

62).
95,. Beschrijving (no. 191, 1787).

"
96. His criticism of Sparrman was the subject of the "Zusatz" to
. g 87) 219-226.
the Bemerkungen (no. 108, 17
97. Waarneemingen (no. 191, 1787) 42, Vosmaer emphatically did not

regard it as a horn (Beschrijving (no. 191, 1787) 37). CEfae
98. In a letter to Anna Amalja, Duchess of Sachsen-Weimar

nach, June 3, 1784, H. Kraft, ed., Johann Heinrich Merck Brie-

fe (Frankfurt a. M., 1968) 452.
99, E;rt berigt van de ontleding eens jongen elephants {no. 68,

- 1774).

.100. Portal informed Camper of the decision of the ;om::t::f
(letter of August 15, 1774, UBL, BPL 885). In 1786 Ten

turned the letters to Adriaan Camper (cf. Descrigtiz:;lg:o;
131, 1802) viiin & 13n). The letters are in UBL, BPL

o BPL 885.
' .101. Kort berigt (no. 68, 1774) 312.

102, A. Moulin, An anatomical account of the elephant accidental}¥
. b;rnt in Dublin (London, 1682); C. Perrault, “Descripf;on a::e
tomique d'un éléphant”, in Mémoires pour servir a ;l_i::? x
naturelle des animaux, vol. 3, part 3 (Paris, 173&; sact;on;
Blair, "“Osteographia elephantina", Philosophical Iran
27 (1710) S1-168. "
103. E.g. the Vaterian ampulla which Camper mistook for the ga
bladder. .
104. Kort berigt (no. 68, 1774) 302, For Daubenton, see Hist. nat.,
. 3 .
vol, 11 (1754, read: 1764) 117-120.
6.
105. Dissertatio {no. 91, 1780) 19
106, Camper in a letter to Stmmering, June 12, 1784, R. Wagneréeit-
muel Thomas von Stmmerings Leben und Verkehr mit seinen

an
genossen, Erste Abtheilung. Briefe bertihmter Zeitgenossen

Sommering (Leipzig, 1844) 323. .
107, F. Vicq d'Azyr referred to Camper's discovery in his Trait

Sa-
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d'anatomie et de physiologie, vol, 1 (Paris, 1786) 28.
108, Descrigtion (no. 131, 1802) 18.
to Blumenbach, cf. Blumenbach's letter, July 27, 1799, to
Camper (UBA, X 11), Blumenbach made use of Camper'
in De generis humani varietate nativa,

section 2, par, 23 and in Handbuch der Naturgeschichte, ed.
(G5ttingen, 1799) 121-122. -

109. G. Cuvier,
fossiles", Mémoires de l'institut national

For the drawings Camper s

s discovery
ed. 3 (GSttingen, 1795

"Mémoire sur les espdces d'é€léphans vivantes e

des_sciences et

arts 2 (1798/9) 1-22.
110. E.0. Schmidt,

Beitrag zur Geschichte der Wissenschaften (Jena, 1855) 64.

111, See the introduction to his Llessen

Die Entwicklung der ver leichenden Anatomie. Eig

gehouden over de Walvige

Schen 1772 (Ms., UBA, II F 78).
112, Historiae literariae (no. 90, 1779) 6.
113. See letter of A.G. Camper to P. Camper,
X 23). On the role played by De Gallitz
are known. It {s quite possible that he acted as a
diary.
in Paris and will no doubt have met Buffon there.
at The Hague, he held the same function,
his circle of acquaintances, Buffon'
inspired by Camper's offer to send h
copy of a letter of Camper to Buffon,

June 9, 1779, UBL, BPL
27/94),

114, Letter of A.G. Camper to P,
23). A survey of the drawings
per {n K1, S., vol. 2 (2) "Vorrede",

115. Letter of A.G. Camper to P, Camper,

January, 1786 (UBA, X 23).
116. Copy of a letter of Camper to Buf

fon, August 29, 1786 (UBL,
BPL 885).

117. Letter of A.G. Camper to P. Camper,

October 2, 1786 (UBA, X
24),

118. Cf. Adriaan Camper's preface to the Observations (no. 132,
1820) 4,

119. Idem 5. For Daniels' Suggestion, see his Het leven en de ver-

August 28, 1785 (UBA,
in no further details

n {interme-
From 1763 to 1773 De Gallitzin was Russian ambassador
When later,
Camper belonged to
8 proposal might have been
im drawings of whales (cf,

Camper, August 29, 1785 (UBA, X
sent to Buffon was given by Cam-

diensten van Petrus Camper 67-68,

120. Published in J.G. Schneider, Vergleichung des Baues und der
Physiologie der Fische (no. 190, 1787) 168-169 + plate 34,

121. Viz. Greenland whale, common rorqual, bottle-nosed whale, ca-
chalot, narwhal, pilot whale, dolphin, and porpoise.

122, For Adriaan Camper's contributions see Observations (no. 132,
1820) 9-41, 86-94, 111-118, 124-126. For Cuvier's corrections
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8n, 92n, 12ln, he oot
‘ Id§2n7ga;e a ’faitly good fllustration of the skull 'o.fn:) gau-
. Izise but omitted to name its parts (Tysonm, P:oc::se ;f o
iento:l did not get beyond the descript:i.on1 ofh 1!; e"(’t,ser‘mm.:ms
| 11 cachalot in
‘ £ a dolphin and a sma sone
SKUItlmo rand o: qui a été trouvé dans Paris et surM;:‘,ti:::s -
su::ion ges os de la téte des cétacés", Histoire et
ma olre.
" 1'Académie Royale des Sciences 1A. vurazl:e 12;;:19(“0. 150, 17872,
126 summarized the results in Verg g 5.
e ian;‘::::ned description was published in the Observations
tomiques (no. 132, 1820) 157-163 + pla'::e 53. cotaceant, Hes-
. Merck published his observations in "Von den oy 297012
e ische Beitrige zur Gelehrsamkeit und Kunst 2 )
- d "Mémoire sur les cétacés", Histoire et l'in‘.moir:e’;9 et
:ti‘été des Sciences Physiques de Lausanne 2 (1789) .

tems.
126 Apart; from the skulls Camper described the following i
*

Creenland whale: organs of the thoracic and the abdo::ni.na;Q::':;‘g
ternum, and umbilical cord, all of a very o
T o sn rorqual: shoulderblade and some vertebrae. :
embry°: CO'::.Zbrae and front extremity. Dolphin: bony capsn:e:
zzat::_' e::, vertebral column, ribs, and the bones and musc
ities.
127 ?If t::n:::?c ':)::):‘;e:lations on the structure )an:uc:Zc;:r.mu;y. :Z
) wl.'nales“, Philosophical Iransac:i:niézzc é(::szparis’ 183‘. e
e
léaf’il::-_"’:: :::::vi::io::m:iilehere and there in the Legons
dl'lanatomie comparée, 5 vols. (Paris, 1800‘-‘13;2).
128. Daubenton, "De la description des anu;»:i:u:erj .Forster's betef
129. Camper to Forster, January 28, 1781, HQu ’
130 35::33;: ;::;s:;i:md.er meeste liefhebberen van de natuurlyke
) 219-220. i
131 :1:t°;:ii£:‘:-0ﬁ;eziiio de generatione et metam:;.gh;sil::; si‘.:: :
| s;c;:orum Surinamensium (Amsterdam, 1719)2:‘)15‘;.10. ; F.
Thesaurus animaljum primus (Amsterdam, 17 . e article
f a Cerman translation (no. 138, g mee
e hardly known. Charles Bonnet in his article Observa o
e e o “°u ;:rapaud de Surinam", Journal de physique ';
o P;;;) 225%36 did not mention it and repeated Campe:me
P heer (11 s on the reprocductive organs. He reached the tiom
Obs:::::o:nas Camper and got saddled with the same ques
con

: but was
133 :ik:ethat on the pipae, the research dated from 1760,
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' tiarum Imperia-
o", Novi Commentarii Academiae Scien

not published unt{l 1774, Aanmerkingen over het gezang ¢
mannet jes kikvorschen (no. 61, 1774),

134, T. Willis, Cerebri anatome;

3 cul accessit nervorum descript:
et usus (London, 1664) 76. '

135, G. Seger, "De piscium auditu", Miscellanea curiosa medico-ph
sica Academiae Naturae Curiosorum Dec. 1, Ann. 4 & 5 (1673
1674) 142-143; P. Artedi, Ichthyologia sive o era omnia de
piscibus, part 5 (Leiden, 1738) 19-20; C. Linnaeus, Systema.
Naturae, ed., 10, vol. 1 (Stockholm, 1758) 239; W. Arderon;
“Extract of a letter ... concerning the hearing of fish", Phi-
losophical Transactions 45 (1748) 149-155; J, Ray, Historia.
piscium (ed. Willughby) (Oxford, 1686) 6-8; J.T, Klein, Histo-.
riae naturalis piscium ... missus I ... (Dantzig, 1749) 9-11,

hontinuati A
. 1is Petropolitanae 17 (1773) 521-539. e prise Linesc
. Cf, Wrisberg's edition of A, von Haller

hysiologiae, ed. & (GSttingen, 1780) 266n.
physiologliae

. " [») l) beri t (no. 68’ 1 )
b the ele; hant, see Kort
) and or the hinoceros Ifltuu!l u"_&i! erhan I—L (l M ’

" 1782) 173. i}
5, Natuurkundige verhandelingen ;nc:). 9:;0!];::::‘::?0 <.p.D. Petrus
O e e ) 150, 'It;is. article was entirely devoted

per (no. 116 1789) 130. .
. i:mt::e ;roblem ;f the tailed pipae. Blumenbach mentione

pet 8 ptoblems n he Bei Idg ur N utgeschiCIlte ed. 2
i. tl t e 2 at! » £y

him as
vol. 1 (GSttingen, 1806) 126-127, where he described

in the purposiveness of
and Mantissa ichthyologica sive de sono et auditu piscium .., someone who believed :o e:::::ﬁi: n the purportvencss of
(Leipzig, 1746); E.L. Geoffroy, "Premier mémoire sur 1'organe o ure that he denfed the
de l'ouie des reptiles, et de quelques poissons que l'on doit conformity therewith. | este vIL
rapporter aux reptiles", Mémoires de mathématique et de physi- 151, Dissertatio (no. 1, 1746 hesis VLI .. UBL, BPL 247/~
ue, présentés 3 1'Académie Royale des Sciences 2 (1755) 164~ 152. ___—Inter alia in Prolegomena in 7/

rologus;
12) 9; Lectiones physicae (Ms., UBL, BPL 247/13) p gus ;

it v  hearon, 18y So105. S to his lectures on anatomy, dated November 26, 1767

dige uitspanningen, vol, 1 (Haarlem, 1762) 98-105.
136. J.A. Nollet, "Mémoire sur 1'ouie des poissons et sur la trans-
mission des sons dans 1'eau", Mémoires de mathématique et de

hysique résentés A 1'Académie Royale des Sciences A. 1743
Lx—q'—'—L—*ﬁ__;___( .

published in 1746) 199-224,

137. Verhandeling (no. 13, 1763) 87; Mémoire (no. 59, 1774) 178.

138. Verhandeling (no. 13, 1763) 88-89.

139. Mémoire (no. 59, 1774) 79.

1450, Verhandeling (no. 13, 1763) 83,

141. Camper first published his observations on the bony fishes
(Verhandeling (no. 13, 1763)) and subsequently those on the
cartilaginous fishes (Mfmoire (no. 59, 1774)). The latter work
moreover contains a description of the auditory organ of the
pike.

142. Verhandeling (no. 13, 1763) 116; Mémoire (no. 59, 1774) 194,

143. Verhandeling (no. 13, 1763) 106.

144, Idem 113-114. In the Mémoire (no. 59, 1774) 196 he based him-
self on an experiment with a glass filled with a gelatinous

liquid, in which there was a solid body. A tap on the glass
set this body moving.

145. Idem 114-115; Mémoire (no. 59, 1774) 187.

146. For Geoffroy, see note 135, J.T. Koelreuter, "Observatfonum
splanchnologicarum, ad acipenseris russici et husonis anato-
men, speciatim vero ad ipsorum auditus organum spectantium,

troduction
(Ms., UBA, II F 71).
delyke opvoedin
. Vervolg ... over de ze
2 discussion on the soul of animals, summarized ::t,:l:,_ch v
by Camper as part of a pedagogic exposition

T Om (e) imBISo
e C passi n for an
vocated tQSCthg children to feel mo

p g 6
o-pathologicarum (no. 6, .
B o anatomil;:relli too had explained nerve trans

t from Boerhaave, gl
A:::ii.on in a similar way. Baldinger therefore was wrong
m

. E.G. Baldinger,
ﬁertmsl’:::: t(l;ail:p:: eo.r.y."i,s ::e ::sca:foe;r;piften jecz::f:se:der
A::::e und Naturfoscher, vol. 1, pt. 2 (Jena, ::Zo‘),rim’ da.ted

155. Introduction to the anatomical lectures on
T 2 e semr UN‘:;“I;I ]367;)(.!15., UBA, 11 F 72). He as-
e Lesie: ‘;‘:’: ::meze::w:;t :otes, probably dating frn:)n; 1768, to
:z:r:aave's Institutiones medicae (Ms., UBA, I E 40).

he animal=~
157. Redevoering (mo. 137, 1764) 28, 26. Criticism doiftthe nine’”
| culistic version of the preformation theory an

the Dis-
of emboftement had previously been uttered by him in
sertatio (no. 1, 1746) theses II and III.

(no. 35, 1766) 371, The
was given
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', Natuurkundige verhandelingen (no. 95, 1782) 11.
‘Elementa botanica (see note 9) 98, .
. Idem 96.

25, :1dem 98.
26, For this contest see J.G. de Bruijm, Inventaris van de prijs-

vragen uitgeschreven door de Hollandsche Maatschappij der We-

. tenschappen 1753-1917 (Haarlem, 1977) 57.
27. Letter to the secretary of the Hollandsche Maatschappij, 23

March, 1783 (Archives of the Hollandsche Maatschappilj der We-
tenschappen, Haarlem). The essay of Deluc did not win a prize,
but was nevertheless published in the journal of the Maat-
schappij: "Mémoire sur la gradation des é&tres naturels",
V.H.M, 25 (1788) 457-498.

" 98. Over de dwaasheid der meeste liefhebberen van de natuurlyke

historie (no. 27, 1766) 219.

29. H. Daudin, De Linné 2 Jussieu. Méthodes de la classification
et {dée de série en botanique et en zoologie (1740-1790) (Pa-
ris, n.d.) 64-65.

30. Cf. Buffon, "De la manidre d'étudier" 22: Y%on a voulu pronon-
cer sur la ressemblance & la différence des animaux, en n'em-
ployant que le nombre des doigts ou ergots, des dents & des

Chapter III, THE ORDER OF THE ANIMAL KINGDOM

1.

: :;et;::r to Buffon, 29 August, 1786 (UBL, BPL 885),

3. B.ff nnaeus, Philosophia botanica (Stockholm, 1751) 97

. " :
ution, '"De la manidre d'étudier et de traiter 1'histoire na

turelle", Hist. nat., vol. 1
. . N 1 -~
4. Idem 38-40. ’ (1749 1526

5. Idem 38,

6. S
ee Frans A. Stafleu, Linnaeus and the Linngeans., The spread-

t 17 80 Utt eCht
1“ of he X deas ’Jl systematic bot&l‘l 17 35 ( »

7. Dissertatio (mo. 1, 1746) thesis XI1.
8. For Linnaeus' essentialism, see A.J. Cain
. 3

"Logic and memory

In Linnaeus' system of
taxonomy', Proceedi.
ee
Society of London 169 (1958) 1 _1 Fra— ngs of the Linnaean

D
biss::tatio (no. 2, 1746) thesis XVII. Camper was so {mpressed
ciass; advantages of this criterion that he suggested to
cams (D); the animals, too, according to their reproductive or-
gne @ Ssertatio (no. 1, 1746) thesis I). Later he withdrew
cons 1: oiosal because the anatomical examination of these or-
o P:zﬂ:oo r;uchmcime and might not be very attractive for
y cf, €menta
iAo botanica pars Ila (Ms., UBL, BPL
10. D.H,
bu: S;&ver, Leben des Ritters Carl von Linné, vol. 2 (Mam-
com:;nt 7:2) 337-338. StGver's Statement was adopted without
o )(rFJ.N.F.x. Gistel in his Carolus Linnaeus. Ein Le-
— rankfurt a.M,, 1873) 232. In the relevant litera-
no further mention is made of Camper’'s role in the dis-
u semination of Linnaean botany, ° o
. S
f::tlttihneraLm Angliam (no. 136, 1939) 94-95, 152-153. For the
at Linnaeus was so little k |
nown in England {1
days, see Stafleu, Linnaeus and the Linnaeans 1989 " those

12. Verhandeling over d : p
e botten, of platte lever-
pen_en runderen (no. 15, 1763) 308. Fammen der_schas-

13. Linnaeus, Philosophia botanica 54, 15,

14, Redev
oering (no. 137, 1764) 6-
15, Idem 7. ’ e

16. Ibid,

17. Elementa botanica (see note 9) 106,
18, Linnaeus, Philosophia botanica 100,
19. Elementa botanica (see note 9) 108

20, Cf, Redevoering (no. 137, 1764) 40,
21, Elementa botanica (see note 9) 98,

»°

manmelles...".
31, Daudin, De Linné 3 Jussieu 74-75.
32. Mémoire sur l'organe de 1'oufe des poissons (no.

178.
33. Camper to J.E. Smith, 22 June, 1788. This letter and Smith's

request were published by B.D. Jackson in the Proceedings of

the Linnaean Society of London (1897-1898) 55~58.

34, Merck to Camper, 17 January, 1785, cf. H, Kraft, ed.,

Briefe 474,

35. A, Osterdam, "Siren lacertina dissertatione academica ... quam

... praeside ... Carolo a Linné ... publice ventilandam sistit

Abrahamus Osterdam", Amoenitates Academicae, vol. 7 (Stock-

holm, 1769) 311-325. The dissertation, defended on 21 June,

1766, had as usual been written by Linnaeus himself.

36. Kort berigt (no. 103, 1786) 282-283. Camper vaised the subject
of the Siren lacertina once again in Auszug (no. 109, 1787)
479-482, where he repeated his conclusions and further tried
in particular to refute Linnaeus' supposition that the animal
{s the larval form of a kind of salamander.

37. Camper was one of the few who took the Siren to be a fish.

Among others, John Ellis, supported by John Hunter, and Blumen-

bach also considered it to be an amphibian. it was probably due

59, 1774)

Merck
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to Camper's authority rather than to the force of his argu~
ments that J,F, Gmelin exchanged Linnaeus' identification for

that of Camper, gee Systema naturae, ed. 13, vol. 1, 1136.
38. Over de dwaasheid (no. 27, 1766) 222-223; Verhande

ling over
het gehoor van den cachelot, of pot-walvisch (no. 36, 1767)

198-199, J.V. Carus, in his Geschichte der Zoologie bis auf
Joh.Miller und Charl. Darwin (Minchen, 1872) 520, wrongly as-
sumed that P,S. Pallas was the first to reject Linnaeus' class-

ification of the Amphibia Nantes, Pallas raised his objections

for the first time {n the Spicilegia zoologica, fasc, 8 (Ber-
14n, 1770) 36-37. The priority therefore lies clearly with Cam-
per.

39, Bemerkungen (no. 108, 1787) 210. Partly also under Camper's
influence, Gmelin cancelled the order of the swimming amphi-
bians {n the thirteenth edition of the Systema naturae (1788),

40, Idem 199,

41. Buffon, Hist., nat., vol. 13 (1765) 37,

42. For Buffon, see his publication mentioned in note 3. For Dau-
benton, see "De 1a description des animaux" 113-141,

43, Letter dated 29 August, 1786 (Bibliothdque du Muséum d'His-
toire Naturelle, Paris, Ms. 346), Lacépdde did nothing with
Camper's suggestions. In his Histoire naturelle des quadrupé-~
des ovipares et des serpens, vol, 1 (Paris, 1788) 14 & n, he
only referred to Camper's letter in order to confirm his ob-
servations on the number of vertebrae in various reptiles.

44, Camper pressed his museum without reservation into the service
of zoology. He did not hesitate to dissect even extremely rare
specimens 1if this was necessary for the advancement of
science. Cf, Kort berigt (no. 88, 1779) 21,

45, Bemerkungen (no. 108, 1787) 218.

46, Idem 211, 218.

47, The first attempt concerned the African chevrotain. Both Lin-
naeus and Buffon thought that this animal fo
with {ts Asian relative, Camper, however,
cient anatomical differences to suggest that

rmed one species
discovered suffi-
it be classed in

a separate genus (Natuurkundige verhandelingen (no. 95, 1782)
226).

Another suggestion concerned the genus Lacerta. In a
letter to Lacépdde (see note 43) he advocated spliteing up
this genus into genera of the crocodiles, the iguanae (true
lizards), and the salamanders. Finally, mention must be made
of his criticism of Linnaeus’ classification of the sea-cows
(dugong and manatee) fin the same genus with the seals and the
walruses, Camper argued that the Sea-cows should form a sepa-

.. | Lessen Eeh()u (=3 ver de W lv ssche 177 2 (Ms. UBA
. a i 0 EY >
5 L] den ove 11

52, See, inter alja, Aus einem Schreiben (no. 96, 1782) 397;
B2, s a, Aus einem Schreiben

53. Redenvoering over de verbaa
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‘rate genus (Kort berigt (no. 193, 1786)7233'22;). .
Natuurkundige verhandelingen (no. 95, 1 . .

Idem 225-226. .
C. Linnaeus, Systema naturae, ed. 10, vol. 1, 75

F 78)

8. con
‘ kungen (no. 108, 1787)

i “104, 1786) 454 and Bemer!

ectures (no. , B

rene zende overeenkomst tusschen de

h
de visschen en den mensch,
ge dieren, de vogelen, -
View:et:i.: note carry out the plan to elaborate and pu:l:.:s
[
2:‘:? address. A.G. Camper published the literzl r:x;:no oy
‘ in the Redenvoeringe .

's lecture posthumously 2
fa;2§r19-54 + pl, III-VII. At the Art school Campe: :a:esp >
1: sly glven lectures on methods for drawing pf cl.n :n's >
":Uleyof different races and ages (in 1770) at::.so e
P;]; expressions (1774). In 1782 he delivered e
T:here on beauty. These speeches too were publis

?
mously (cf. nos. 118 and 119).
s4. Redenvoeringen (no. 119, 1792) S&.

y h the
220 i:em 228‘3 For lack of time he omitted a comparison wit
. Idem 29.
fishes.

. g e » een 2 i P t e 8 hi te
58 See e.8. J G “etdet Id ur Ih 1080 h (] der Ge C dl det

Menschheit (ed. G. Schmidt) (Darmstadt, 1966) 75.
r g 98, 1783) xix.
59. Oplossing der vraage (no. 98, staression and de-
: The Society regarded this as a needless g T camper e
- ded, partly also on that account, not to con e
e ey’ fgr a prize. Camper published his essay at
essa; .

pense: Oplossing der vraage {no. 98, 1783).
61. Idem xviii, &.

63. G' coopmans Bes(:houwi“ der “at\mt van den Heete C' BO’II“et’ 3
b

er's
1s. (Franeker, 1774-1777). Coopmans' descriptionwiitz:ﬁzt 2
comps y Y ia the
d again, Vv
ive anatomy was printe : oekongo-
cz:zasr;zchenblatt 2um Aufnehmen der Naturkunde und :eHUiShoud-
:ischen Gewerbes, in the Nieuwe Genees- Natuur- e

Kundige Jaarboeken 5, pt. 1 (1784) 243-246.

277.
. Lo, vl e s £ the foreleg, here referred to,
-278. The comparison o oo
0 e l?:t.,er extended to birds, There again Camper disco
was
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great uniformity and not unjuscly qualified his findings as a

novelty which was not to be found in any other publication

’
cf. Oplossing der vraage (no. 98, 1783) xviii, 10, o

66. Idem 278.

67. Camper made this remark in a letter to J.H. Merck, 18 August,

1785, see Wagner, ed., Briefe an Johann Heinrich Merck 456.
68. Redenvoeringen (no. 119, 1792) 28.
69. Observations anatomiques (no. 132, 1820) 158.

70, See Vergleichung (no. 190, 1787) 168 and Observations anatomi-

80, Cf. Oplossing der vraage (no. 7

8l. A. Monro, "An essay on comp

ques {no. 132, 1820) 163.
71. See his diary Reyze naar Hamburg, Zelle, Hannover, Pirmont ...

(Ms., UBA, II F 37), about 15 October, 1779 and Celeberrimo ac

nobilissimo D.D. Blumenbachio S.P,D, Petrus Camper (no. 116,
1789) 129-130.

72, Itinera in Angliam (no. 135, 1939) 180, 202, 204, 218.

73. Letter dated 31 August, 1785, H. Diintzer & F.G. von Herder,
Von und an Herder. Ungedruckte Briefe aus Herders Nachlass,
vol. 3 (Leipzig, 1872) 295, Camper's metamorphoses received
further publicity through his son Adriaan. When in 1787 Camper
Jr. met Goethe in Rome, he demonstrated some examples for him,
cf. K.L. Wolf et al., eds., Goethe. Die Schriften zur
Naturwissenschaft, Pt II, vol. 9, pt A, Zur Morphologie., Von

den Anfidngen bis 1795, Egganzggggn_ und Erlduterungen (Weimar,
1977) 374-37s,

74. Carus, Geschichte der Zoologie 566-567.

75. J. Schuster, "Die Anflnge der wissenschaftlichen Erforschung
der Geschichte des Lebens, durch Cuvier und Geoffroy Saint Hi-
laire ,,.", Archiv fur Geschichte der Mathematik, der Natur-
wissenschaften und der Technik 13 (1930/1932) 2.

76. Cf. E. R4dl, Geschichte der biologischen Theorien in der Neu-
zeit, ed. 2, vol, 1 (Leipzig/Berlin, 1913) 310 and H. Spemann,
“Zur Geschichte und Kritik des Begriffs der Homologie", in Die
Kultur der Gegenwart, vol. 1, pt. 3 (Leipzig/Berlin, 1915) 64.

77. C£, Th.H. Huxley, "Owen's position in the history of anatomic-
al science", in R, Owen, The Life of Richard Owen, vol, 2
(London, 189%) 288 and H. Friedrich, "Kritische Studien zur
Geschichte und zum Wesen des Begriffes der Homologie", in Er-
gebnisse der Anatomie und Entwicklungsgeschichte 29 (1939) 30-
31.

78. Rddl, Geschichte der biologischen Theorien 309.

79. Camper has not specified the mammals, birds, amphibians and
fishes he compared. The catalogue of his museum gives an in-
dication of the material available to him. It contained large-

82. Daubenton,
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s of abm;t 130 mammals, 70 birfdls, c:?l
reflec
hibians and reptiles, and 80 fishes. Th:m;n::e:!;l T e in
:‘:P comparative anatomical interests in a m
s

ditory organ,
-enteric canal, the au d
nich the skul, e ver ebral column of different verte

t
remities, and the ver e e o
;::;:twere pla::ed side by side, cf. A.G. Camper, p

de Pierre Camper.
succincte du musée et 83 xix.

rative anatomy” [1744] in The

The quot-
nburgh, 1781) 728.
e o 8vd’ri.t:t:en by an anonymous -

1y self-made preparation

Works of Alexa
ation has been taken from the preface,

Paubent "De la description des animaux" 130.

Chapter 1V. MAN'S PLACE IN NATURE

ed eight years later in the rather ob-

1. The oration was publish iy

scure periodical De Rhapsodist {no. 56,

2. Idem 380.
3. Cf. i.a. W.D. Jordan,

ward the negro 1550-18

White over black. American atti.cud:i t;:-
12 (Baltimore, 1969) and H.E. P;;g) aro,
he eighteenth centu (Cleveland/London, 19 le. e
e e"Nouvelles observations sur l'epiderme ets : oo
* ':ecmnlé’grea", Histoire de 1'Académie Royale des Scie
‘::a:el::s Lettres de Berlin (1757) 61-71.

5. Redevoering {noc. 56, 1772) 377.
6. Idem 375.

e 394, The sources are Maupertuis' Vénus physique

e“
> me!: 37:7’105) and Buffon's "Variétés dans 1'espdce humaine®,
(s.1.,

Hist. nat., vol. 3 (1749) 371-530.

y DAL . (
10. J.F. Martinet Katechismus der Natuur, ed. 2, Vol 2 Amster

dam, 1778) 8.

11. Redevoering (no. 56,

12, Ibid.

13. Cf. Idem 38ln.

14, Idem 379. Meckel had d
-s:c_t:ed four negroes before
Idem 380n.

15, Idem 382,

16. Idem 384-385.

1772) 381,

isgsected two negroes in all, Camper dii-
he had his Oration printed, cf.



P SNE S S A

168

17, Idem 393,

18, Idem 383,

19, Idem 393,

20, Idem 389-392,

21. Idem 391,

22, Idem 394,

23. Redevoering (no. 119. 1792) 75.

24, Oplossing der vraage (no. 98, 1783) 76.

25. Redevoering (no. 56, 1772) 384, 394,

26. For Camper's description, see p. 99, sub note 17. Buffon ex~
pressed his ideas as follows: "{] n'y a eu originairement
qu'une seule espdce d'hommes, qui, s'étant multipliée & repan-
due sur toute la surface de la terre, a subi différens change-
mens par 1'influence du climat, par la différence de la nour-
riture, par celle de la manidre de vivre, par les maladies
épidéniques, & aussi par le fielange varié a4 1'infini des indi-
vidus plus ou moins ressemblans que d'abord ces altérations
n'étoient pas si marquées ... qu'elles sont ensuite devenues
variétés de 1'espdce ... qu'elles se sont perpétuées &
qu'elles se perpétuent de génération en génération ..." (Buf-
fon, "Variétés dans 1'espdce humaine" 530).

27. Cf. Buffon, "De la dégéneration des animaux", Hist. nat., vol.
14 (1766) 311-374, passim.

28. Redevoering (no. 56, 1772) 387.

29. A. Dilrer, Hierinn sind begriffen vier Blicher von menschlicher
Proportion, Bk. 3 (Ndrnberg, 1528).

30. The ms. text of this lecture in UBA (II F 71).

31. Camper had prepared the text of this work for the press, cf,
Verhandeling (no. 118, 1791), "Voorrede van den uitgeever"
(1.e. A.G. Camper), v. Before the treatise appeared in print,
its substance was already reasonably well-known. A summary of
the lecture before the Art school appeared in the Nieuwe Va-
derlandsche Letter-Oefeningen 4, pt. 2 (1770) 386-393 (trans-
lation in Kl, S., vol. 1(1) 11-23). Camper himself widely ad-
vertised his discovery. He lectured about it in the Académie
des Sciences (1778) and the Royal Society (1785). He mentioned
it in the monograph on the orang-utan (cf. Natuurkundige Ver-
handelingen (no. 95, 1782) 74) and in his correspondence and
personal contacts with e.g. G. Forster, S.Th. S®mmering, J.
Reynolds, J. Banks, J. and W. Hunter, J.H, Merck, C.F. Nico-
lai, and D. Diderot. Via these as well as other channels re-
ports on the facial angle appeared already before 1791 in
print. Lavater published a summary, derived from a letter of

.

Camper, in his Physiognomische Fragmente (cf. no. 180:;5 o
mering referred to Camper's discovery in his Uebet.die kOrp
liche Verschiedenheit des Mohren vom Europder (Mainz,

169

Sém~

1784)

7
s

' 32, Verhandeling (no. 118, 1791),

kunde", Genees-,

8. The GSttingen anatomist J.W. Josephi gave a shor: ::-
cription in his Anatomie der S#ugetiere, vol. 1 (GSttingen,

d
1787) 115-116. In his own country Camper's work was announce
by e.g. J.F. Martinet (Katechismus der Natuur, vol. 1, “
246) and J.D. Pasteur ("Verhandeling: over de Physiognomie

244~

Natuut- en Huishoud-Kundig Kabinet 3 (1782)

w"oorreden van de schrijver",

33, Idem vi-vii.

34, Idem vii.

35, Idem 15-16.

36. ldem 22-27.
37. Redevoering (no. 56, 1772) 387,
38. Verhandeling (no. 118, 1791) 53.

39.

Idem 29.

40,

Idem 21.

L1,
42,

43.
i,
45.
4b.
47,

48.

49,

Idem 33-35.
idem 33-34, In the preface to vol.

at-
anatomico-pathologicarum (no. 6, 1760) Camper had drawn

se-
tention to the distortions which are the inevitable ::t;cal
quence of the perspective method and advocated the geome vea
or architectonic method as the most adequate one for making

anatomical drawings. In the Epistola ad anatomicorum principem

magnum Albinum (no. 37, 1767) he returned to the subject ir-x
e Camper demonstrated the defects of per

1. Her
e o e s of examples, for instance, from the

e Aninee, and ar hat the architectonic
works of Albinus, and argued once again tha crone

method is the only one that can give representations whi
true to nature.

Idem 40.

Idem 43.

Idem 32.

Idem 33.

Blumenbach, De generis humani varietate nativa, ed.
203. .
A. van den Splegel, Opera quae extant, 1ib. 1, c. 8 (Amste

dam, 1645).

see 8. K. sal le' Le‘lt buch der An hy 02010& € ed. 3 Vol .
i ’ t4 t i ? ?
’

3 (Stuttgart, 1957) 373.

1 of the Demonstrationum

3, 200-
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50. E. Geoffroy and G. Cuvier: "Mémoire sur les orangs
Journal de Physique 46 (1798) 185-191,
51, C. White, An account of the regular

~outangs"¥,

gradation in man, and {n

different animals and vegetables;

and from the former to thé
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4. Account of the organs of speech of the orang outang {no. 87,
. 1779) 155-156. .,

% B 95, 1782) 53.

. Natuurkundige verhandelingen (no. 95, '
: Ra thklé;gzﬁiﬁe ape debates in Enlightenment anthropology",
. 3 »

latter (London, 1799) 50-51,
52. CE. J,8. Haller, Qutcasts from evolution,
of racial inferiority 1859-1900 (Urbana, 1971) ch.
53. Redenvoering over de voortreffelykheid der Mensche

1, passin,

Scientific attitudeg

n_boven dlle

Studies on Voltaire and the Enlightenment 192 (1980) 1173.

E.g. by Cuvier, see his Legons d'anatomie comgarée, vol. 5,
499-500,
8. Account of the organs of speech of the orang outang (no. 87,

Dieren (Ms.,
F. Tinland,
1'animal 2 ]1'homme (Paris, 1968) 173-211,

54, Unpublished lecture of March 15, 1768 (UBA, II F 71) 1. It was
especially Rousseau who showed himself a champion of this

idea, cf. Discours sur llorigine et les fondemens de 1'{

néga-
1ité parmi les hommes in Oeuvres compidtes, vol. 3 (ed, B.

Gagnedbin et al,) (Paris, 1964) 196-198,
55. Redenvoering (see note 53) 2.

56. Kort berigt (noc. 88, 1779) 20.
57. Ibid.

58. Ibid.

59. Bont, Historiae naturalis 84-85.

60, Tyson, Orang-outang 81-82,

61. For Linnaeus, see C.E. Hopptus, Dissertatio
pha (Uppsala, 1760). For Buffon, "Nomenclature des singes",
Hist. nat., vol. 14 (1766) 1.

62. Natuurkundige verhandelingen (no. 95, 1782) 70-72, 78-79.
63. Idem 35,

64, Idem 36.
65. Ibid.

66. Daubenton, “Description du jocko", Hist. nat., vol. 14 (1766)
72-83. On account of the position of the occipital opening,

Daubenton had doybted in a very covert way that the chimpanzee
walks erect.

67. Herder,
104,

68. Cf. e.g. Buffon, "Nomenclature des singes" 32,

69. Cf. Tinland, L'homme Sauvage 186-200,

70. J. de Bont, Historiae naturalis, started this story.

71, Tyson, Orang-outang iii, 55,

72. J.0. de La Mettrie, L'homme machine {ed. A, Vartanian) (Prin-
ceton U.P,, 1960) 160-163; J, Burnett (Lord Monboddo), Of the
origin and progress of langua e, vol. 1 (London, 1773),

73. Natuusrkundige verhandelingen (no. 95, 1782) 53.

Ideen zur Philosophie der Geschichite der Menschheit

UBA IV A 117) 2. For the historfcal context see
omo sylvestris, de

L*homme sauvage, Homo ferus et H Y 2 ’

{de) Anthropomor-

79. ;:Z:lrii:;ige verhandelingen (no. 95, 1782) 89.

Pl g 1779) 35,

:::: g:ftszigiringﬁz.::iztion in Etwas verniinftiges vom Orang Utan
(no. 144, 1780) 40-41.

83. Buffon, "Nomenclature des singes" passim.

‘84, See p. 68,

£ 56, 1772) 374,
. Redevoering (no. 56,
gz A short survey of the various opinions since Galenus is given

by M.F. Ashley Montagu, "The premaxilla in man", Journal
American Dental Association 23 (1936) 2046-2048.
88, 1779) 35.

. Kort berigt (no. 88, t09: .G
:; J.W. Josephi, Anatomie der Sdugetiere 11? 199,JJ chiLz:Z:;
" pnat 1 (Jena, 1788) 87. Josep!
Anatomisches Handbuch, vol. ’  based

d directed his criticism
himself on his own observations an :
plicitly at Camper, Loder made use of the results of Goethe's
research and criticized without mentioning any nami:; Fenlehre
h sus der vergleichenden 0¢!
89. It was entitled Versuc e
dass der Zwischenknochen der obern Kinnlade dem Mens;hinmany
dass der Zwischenknochen Cer obern JITRIZTE == — ——
den {ibrigen Thieren gemein sey. The manuscript was o1 o
years part of Camper's manuscript legacy. It is now in
Weimar,

Goethe-Schiller Archiv at
90. "Dem Menschen wie den Thieren ist ein Zwischenknochen der

obern Kinnlade zuzuschreiben", Zur Naturwissenschaft ﬂb:;ha:gc
besonders zur Morphologie, vol. 2, pt. 2 (Stuttgart /Iibingen,
1820) 199-251. ,

91, Versuch (see note 89) 1. ton
92. In a letter of September 16, 1785, Wagner, ed., Briefe an Jo

“ hann Heinrich Merck 466-468. i
I 63, Goethe had had the Latin translation made specially fo: z::'
£ ) per. He assumed, wrongly so, that Camper could not rea

N 4
94 ?: the Kort berigt (no. 103, 1786) 276, Goethe was mencionio
. by Camper as the person who had first drawn his attention
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the intermaxillary bone of the walrus.
95. Letter to Merck of September 19, 1785; Wagner, ed., Briefe
Johann Heinrich Merck 469,
96. Idem 470.

97. The exact extent of their correspondence 15 unknown. Goeth

destroyed Camper’s letters, along with many others. Goethe'

share of the correspondence is in the possession of Camper's

descendants and in all probability is somewhere in the U.S.A.
98. Cf. Goethe, Die Schriften zur Naturwissenschaft, vol. 9, pt
1, Morphologische Hefte (ed. D. Kuhn) (Weimar, 1954) 171.

99. H, Briuning-Oktavio, "Vom Zwischenkieferknochen zur Idee des
Typus., Goethe als Naturforscher in den Jahren 1780-1786", Nova

Acta Leopoldina 18, N.F, no. 126 (1956) 71.
100. Idem 72,

101. L. Poliakov, The Aryan myth. A history of racist and national-

a

st ideas in Furope (transl, E. Howard) (London, 1974) 162.

102. G.A. Wells, "Goethe and the intermaxillary bone', The British

Journal for the History of Science 3 (1967) 352.

103. Kort berigt (no. 88, 1779) 35.
104. Ibid.

105. Idem 20.

106. In Natuurkundige verhandelingen (no. 95, 1782) 1-120.

107. This matter will be dealt with in chapter V.
108. Cf. p, 21.

Chapter V, IDENTIFICATION AND INTERPRETATION OF FOSSILS

1, Cf. Palfer, Verhandeling (no. 177, 1770), For this as well as
another mammoth find in the Netherlands, also studied by Cam-
per (cf. note 9) see R,P.W, Visser, "Dutch palaeontologists of
the 18th century”, Janus 62 (1975) 133-135.

2. See C.0. van Regteren Altena, "Achttiende-eeuwse verzamelaars
van fossielen te Maastricht en het lot hunner collecties”, Pu-

blicaties van het Natuurhistorisch Genootschap in Limburg 9
(1956) 89.

3. Complementa varia (no. 112, 1788) 252,
4, See W.J. Bell, "A box of old bones: a note on the identifi~
cation of the mastodon, 1766-1806", Proceedings of the Ameri-

can Philosophical Society 93 (1949) 169-177, passim, esp. 174~
177.

5. Cf. letter to Forster October 10, 1788 (H{uber], Forster's
Briefwechsel, vol. 2, 786) and a letter to Joseph Banks,
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November 1, 1788 (British Library, Add. Ms, 8097.22).

6. A survey of the palaeontological material of Camper's museum
is given by A.G, Camper in Description succincte du musée de
Pierre Camper 42-54.

7. Camper's description dated June 22, 1766, was printed by Pa-
lier in his Verhandeling (no. 177, 1770) 379-381.

8. Idem 380-381.

. 9. CE. Verster, Bericht (no. 189, 1786) 62. At Verster's request

Camper studied some of his fossils. He identified them as the
right hip-bone and as a part of the upper maxilla of an ele-
phant, i.e. the Indian elephant, the only one he knew at that
time (1776-1778).

10. Camper's analysis in Pallas, Observatio {no, 182, 1780) 219-

222, ’

11. See H. Sloane, "An account of elephants teeth and bones found

under ground", Philosophical Transactions 35 (1729) 457-471,
497-514; J.P, Breyne, "A letter ... to Sir Hans Sloane ...
with observations and a description of some mammoth's bones
dug up in Siberia proving them to have belonged to elephants",
Idem 40 (1741) 124-138; W, Hunter, "Observations on the bones,
E;;;only supposed to be elephants bones, which have been found
near the river Ohio in America", Idem 58 (1769) 34-45; Dauben-
ton, "Mémoire sur des os et des dents remarquables par leur
grandeur"”, Mémoires de 1'Académie des Sciences A. 1762, 206-
229.

12, Letter in UBA (X 98).

13. Complementa varia (no. 112, 1788) 260.

14, Camper to Michaelis, September 3, 1784 (UBA, X 33).

15. Complementa varia (no. 112, 1788) 259-264. Camper illustrated
his essay with Michaelis' drawing and with a drawing he had
made of the fossil in the British Museum,

16. Cf. his letter to Forster, October 10, 1788 (8fuber], For-
ster's Briefwechsel, vol. 2, 785).

17. Description anatomique d'un &léphant mile (no. 132, 1802) ch.
2.

18, Conjectures relative to the petrifactfons found in St. Peters
Mountain, near Maestricht (no. 104, 1786).

19. See A.G. Camper's letter to M. van Marum, September 11, 1800
(Archief van de Hollandsche Maatschappij der Wetenschappen,
Haarlem),

20. Conjectures (no. 104, 1786) 443. Fourteen water-colours of the
principal mosasaurus bones are the only remainders of Hoff-
mann's publication plans, see van Regteren Altena, "Achttien-
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de-eeuwse verzamelaars van fossielen" 89-90,
21. Letter in Municipal Archives Groningen (Inv. no. 171 r.n.r.)
The letter to Hoffmann, mentioned here, could not be traced, -
22. Conjectures (no. 104, 1786) 446-450,
23. See the unpublished Conjectures touchant les grandes pétrs

factions trouvées dans la montagne de St. Pjerre 3 Maestrich

(Ms, in KB, 72 D 34/5 and UBA, A V),
24, G, Cuvier, "Sur le grand animal fossile" 152,

25. Conjectures (no. 104, 1786) 454.
26. ldem 446-448,

27. J.H. Merck, "Von dem Krokod{l mit dem langen Schnabel', Hes-

sische Beitrige zur Gelehrsamkeit und Kunst 2 (1785) 80-81;

for J.G. Schneider see the comments in his translation of Cam-
per's treatise on the mosasaurus: "Ueber die versteinerten
Knochen” (no, 157, 1787); M. van Marum, "Beschryving der been-
deren van den kop van eenen visch, gevonden in den St.
Pietersberg by Maastricht, en geplaatst fin Teyler's museum",
Verhandelingen uitgegeeven door Teyler's Tweede Genootschap 8
(1790) 383-389,

28. See Conjectures (no. 104, 1786) 44k, i

29. See van Regteren Altena, "Achttiende-eeuwse verzamelaars van
fossielen" 88-89. ’ '

30. J.F. Blumenbach, Handbuch der Naturgeschichte, ed. 5 (Gbttin-
gen, 1797) 705. In the two previous editions Blumenbach still
agreed with Camper's interpretation. It is not clear why he
changed his mind,

31. B. Faujas de St. Fond, Histoire naturelle de la montagne de
Saint-Pierre de Maestricht (Paris, 1799-7) 62-67, 222-242,

32. A.G. Camper announced his discovery in the Bulletin des scien-
ces, par la société philomatique fructidor an B (1800) 142, A
detailed description appeared a month later as "Lettre ... 3
G. Cuvier, sur les ossemens fossiles de la montagne de St.
Pierre, A Madstricht", Journal de Physique 51 (1800) 278-291.
Camper published a Dutch translation as a letter to van Marum:
"Over den oorsprong der uitgedolven beenderen van den St. Pie-
tersberg, ...", Natuurkundige verhandelingen van de Bataafsche
Maatschappij der Wetenschappen 1, pt. 1 (1801) 169-198,

33. Cuvier, "Sur le grand animal fossile" 150.

34, For the rhinoceroses see Dissertatio de cranio rhinocerotis
(no. 91, 1780) passim. For the cave-bear see Camper's letter
to Forster, April 7, 1781, cf. H[uber], Forster's Briefwech-
sel, vol, 2, 772-773, Camper was ghead of his contemporaries
with his identification of this animal. The first publication
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that mentioned the cave-bear as a separate species appeared in
::I?{S Burtin, "Sur les révolutions générales, qu'a sbut:.iesv e:f
surface de la terre, et sur 1tanclenneté de notre glo:.s ;‘ a___g
handelingen uitgegeeven door Teyler's Tweede Geno;’ 8: Jéam-
(1790) 35-36, As Burtin finished his manuscript in A ;er
per's letter must have been written in that year or ear .

'36, Camper did not study the famous fossil in Scheuchzer's museum,
20

as Jahn asserted, because he never visited this muse:'mx, B::’:‘;
Melvin E. Jahn, "Some notes on Dr Scheuchzer and Lt:t:e e
diluvii testis", in C.J. Schneer, ed., Toward a h :loryonl
geology (Cambridge, Mass., 1969) 203, Camper probably y
knew it from drawings. L780) 202

37. Dissertatio de cranio rhinocerotis (mo. 91, .

38. Ibid.

| 1749) 290,
~ 39, Buffon, "Théorie de la terre", Hist. nat., vol. 1 (

Later he modified his view and claimed that the Americasn mlzz:
todon was the only extinct land animal (cf. Hist. nat. uppch
ments, vol. 5 (1778) 300); W. Hunter, 'Observations on the
» .
bones".
40. Dissertatio de cranio rhinocerotis (no. 91{ 1;/:10) h20821.010 tea1
. hical, moral a
. J. Ra Observations topogra
“ made In, a_ journey through part of the Low Countries, Germany,
Italy and France (London, 1673) 113-131. 0y 202-203
42. Dissertatio de cranio rhinocerotis (no. 91, 178 ) 200 ‘,.01 ;
‘ .
43, Buffon, "Epoques de la nature", Hist. nat. Suppléments,
{1778) 165-190.
44, Dissertatio de cranio rhinocerotis (no. 91, 1780) 204.

45, Idem 205. .
46. Letter to Princess de Gallitzin, written shortly after Marc

47, 19;1:1:;1'7 l:auf:): )2(503:0);.777 (Zdrich Zentralbibliothek, Manuscript
48, zeanpa;e:"s letter is in the Che:a;:i:r-collection of the Utrecht
49, 2:::::33?1.‘“‘::;’“2"8)’: r:;‘ll‘fc::z H[uie::], Forster's Briefwechsel,

o et rate ft letter to P.S.
- ﬁ:’:l;::,':::;::r "-2‘;"::;-:8 d(‘-:::"’ eg Ait;.lz) ?r;e visited Tenon in
51, ;:iuiﬂ:ig::t;andelmgen (no. 95, 1782) 148-149. Camp:r

was the first supporter of the theory of extinction in the

Netherlands.,




52,
53.

54,
55.

56.

57.
58.

59.
60.
61.
62.

63,
64,
65.
66,
67.

68.
69.
70.
71.

72,
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Complementa varia (mo. 112, 1788) 251,

See e.g. P. van Musschenbroek, Introductio ad philosophiam na=-

turalem (Leiden, 1762) 22; G. Coopmans, Beschouwing der natuur
van den heere C. Bonnet, vol, 3, 389-390; D,H, Gallandat, "Be-
schryving van een zonderling stuk yvoor; ...", Verhandelingen
uitgegeeven door het Zeeuwsch genootschap der wetenschappen 9
(1782) 374-377; P. Boddaert, '"Verhandeling over de groote uit-
gestrektheid van het ryk der dieren", Nieuwe Genees- Natuur~
en Huishoud-Kundige Jaarboeken 3 (1783) 124n.

He mentioned this plan in the letter to Gessner (see note 47,
The notes refer to Meinecke's article "Ueber die hypothetische
Vermuthung, dass viele Petrefacte Ueberbleibsel einer prdada-
mitischen Vorwelt sind“, Der Naturforscher 18tes St. (1782)
252-268. To these notes Camper added the outline of an article
which corresponds to the Dissertatio physica, The notes and
the manuscript of the six page Dissertatio are in UBA (A V).
Letter to Paulus Chevallier, March 25, 1786 (Chevallier-col-
lection, see note 48),

Idem

See Condorcet, "Eloge de Pierre Camper" in 0.C., vol. 1,
xcviii and Vicq d'Azyr, "Eloge de Pierrc Camper" in Idem
lxxviii. : '

Cf. Natuurkundige verhandelingen (no. 95, 1782) 205,
Dissertatio physica (see nmote 55) 1-2.

Iden 5.

J.F. Esper, Ausfiihrliche Nachricht von neuentdeckte Zoolithen
unbekannter vierfiisiger Thiere ... (Nilrmberg, 1774) 25-26,
Dissertatio physica 3-4.

Iden 1.

Ibid.

Iden 2,

Unpublished lecture on bipedality as a natural property of
man, dated March 15, 1768 (UBA, II F 71) 2,

Complementa varia (no. 112, 1788) 251,

Letter to C.F. Michaelis, September 3, 1784 (UBA, X 33).

Iden

Note to Meinecke's article (see note 55) 4. Camper saw in this
interpretation the possibility to defend himself against the
by no means imaginary reproach that he had subverted the
biblical story of creation.

Camper has not kept the world altogether ignorant of his views
about the history of the earth. In passing he referred to the
great age of the earth several times. In Verhandeling (no.

118, 1791) 15-1
wafter the earth had existed for centu
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6 he stated that the human species had arisen
ries, and thousands of

revolutions had taken place”. In the Complementa v::::c e(n:.:.f
112, 1788) 251 he justified this view with the al
humanl(:o:ut;:samelte Schriften, "Kritik der Urtheilskraft",
SZ;.. Sn(1’908) 428; “Der Streit der Facultidten", vo;. Zirfl:::;
88-89; "Opus postumum", vol. 21 (1936) 213, 215. u::- in wer
the observation on the absence of human remains l:c.>t cdiur_ed o
the origin of the fossiliferous strata cannot be a

("Sur les revolutions" (see note 35) 170). He did
Burtin might have come across

It is equally possible
nd~-

the deluge

not mention Camper as a source. -
by himself.

this observation entirely

that Camper communicated him his findings in his correspo

ence or during one of his visits to Burtin.
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1754

1758

1759

1.

2.

3.

4,

3.

Tractaat van de siektens der swangere vrouwen

BIBLIOGRAPHY OF CAMPER'S WRITINGS

1760
Contents:

Original books and articles, . PR nos

Translations . , . . . . 13;-132
* e s v s s e e o o NOS -

Publications edited by or with
contributions from Camper, , . . , . nos 174-197

1761

Publications marked with an * could not be tr.
of the major Dutch libraries.
For the abbreviations see p. l47.

aced in any

ORIGINAL BOOKS AND ARTICLES

Dissertatio optica de visu (Leiden, 1746).

:+ :lso published in A, von Haller's Disputationum ana-
omicarum selectarum, vol. &4 (GSttingen, 1749) 225-260
For a facsimilé edition see no. 173. .

Dissertati
© physiologica de quibu
(Leiden, 1746). 4 8dam _oculi partibus

++ Also published
vy P in Haller's Disputationum, wvol. 4,

Dissertatio de patellae fractura (Praneker, 1754)
++ This dissertation appeared with the name of J. Koole
on the title-page. According to the preface of nr, 117 it

was written by Camper. il
Oratio inauguralis .y
o augu de_ certo in medicina (Amsterdam,

+ Translation: no. 172,

«e. door

Frangois Mauriceau ... Uit het Frans vertaelt. Tweede

1762

1763
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druk, Vermeerdert met ggg;g; verhandelingen ...en_opge-
heldert met drie bygevoegde plaaten door . Petrus Camper
... (Amsterdam, 1759).

++ Mauriceau's text was preceded by six treatises by Cam-
per. A second edition was published in 1783, For a trans-
lation of Camper's contributions see no. 142 and V.S.
73~212, where the translation was enlarged with hitherto
unpublished "Zusitze zu den Betrachtungen Uber die Ge-
burtshidlfe" (337-396).

6. Demonstrationum anatomico-pathologicarum liber primus,
continens brachii humani fabricam et morbos (Amsterdam,
1760).
++ For book 2 see no. 10.

7. "Verhandeling over de ocorzaaken der meenigvuldige breuken
in de eerstgeboorene kinderen", V.H.M. 6, pt.1 (1761)
235-265,
++ Translation: Kl. S., vol. 2 (1) 41-63. "Zusitze" in
KL. S., vol. 3 (2) 180-182, Cf. also no. 1l4.

8. "Verhandeling over de voortteeling der Americaansche pad-
den, of pipae", V.H.M. 6, pt. 1 (1761) 266-284.
44+ Tranclations: no. 138; Kl. S., wvol. 1 (1) 126-140;
0.C., vol. 3, 423-442,

9. Catalogus van_chirurgicale instrumenten ... verzamelt
door Petrus Camper (Amsterdam, 1761).
++ From the preface it appears that Camper was the author
of this auction catalogue.

10, Demonstrationum anatomico-pathologicarum liber secundus.
Continens pelvis humanae fabricam et morbos (Amsterdam,
1762).

11. "Brief aan den Philantrope over de weelde der natuur in
de voortbrenging van menschen, dieren en planten", De
Philantrope 6, no. 317 (1762) 337-344,

12. "Verhandeling over het bestier van kinderen", V.H.M. 7,
pt. 2 (1763) 357-464.
++ Latin original with Dutch translation both by Camper.
Published in book-form as Verhandeling over het bestuur
van kinderen. Translations: no. 142; D.D., vol. 1, 1-64;
0.C., vol. 3, 215-296.

13. "Verhandeling over het gehoor der geschubde visschen",
V..M. 7, pt. 1 (1763) 79-117.

14. "Vervolg over de oorzaaken der meenigvuldige breuken in
eerstgeboorene kinderen", V.H.M. 7, pt. 1 (1763) 56-78.

++ Together with no. 7 republished as a book: Verhande=




1764

1765

1768
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-

ling over de oorzaaken der meenigvuldige breuken in de

eerstgeborene kinderen (Amsterdam, 1800). ITranslation:

Kl, S., vol. 2 (1) 64-78.

15. "Verhandeling over de botten, of platte lever-wormen der
schaapen en runderen", "Verhandeling over /ae kwaade
droes", "“Waarneming omtrent een kalf, geheel vergaan in
de lyfmoeder van eene koe", De nieuwe wyze van landbou-
wen, opgehelderd door proeven en waarnemingen ..., vol, 2
(Ansterdam, 1763) 303-320, 321-330, 331-334,

16. "Brief van een koopman aan den DENKER, over de onnuttig-
heid der studie; en de verkeerde geleerdheid zijner drie
broeders", De Denker 1, no. 6 (1764) 41-48.

17, Oratio de analogia inter animalia et stirpes (Groningen,
1764).

++ Translation: no. 137,

18. "Proeve over de beste middelen om de landeryen in de Ver-
eenigde Nederlanden, zoo hooge, als laage, elk naar zynen
aart, ten meesten voordeele, aan te leggen", De nieuwe
Wyze van landbouwen ..., vol. 3 (Amsterdam, 1764) 295-
355,

19, "Verhandeling over den corsprong der leverwormen, in
schaapen en runderen", Idem, vol. & (1765) 320-325.

20. "Brief over de in-enting der kinderpokjes, aan den kant
van de besmetting zyner nabuuren en eener geheele stad
beschouwd", De Denker 3, no. 122 (1766) 129-136.

21. "Brief over de zedelyke opvoeding der kinderen", Idem 3,
no. 123 (1766) 137-144,
++ For a continuation see nos. 23, 25, 26, 28-29, 31-35.

22. "Iweede brief over de in-enting der kinderziekte, aan den
kant der voordeelen en gevaaren beschouwd", Idem 3, no.
125 (1766) 153-160,

23. "Brief over de zedelyke opvoeding der kinderen", Idem 3,
no, 127 (1766) 169-176,

24, "Brief van den heer €. waarom elk een buitenplaats be~-
geert; hoe men die trapsgewijze bekoomt, en uit enkele
zuinigheid een koets met vier paarden aanlegt", Idem 3,
no. 129 (1766) 185-192,

25, "Brief over de zedelyke opvoeding der kinderen",
no. 130 (1766) 193-200.

26. "ldem", Idem 3, no. 132 (1766) 209-216.

27. "Over de dwaasheid der meeste liefhebberen van de natuur-
lyke historie, om zig enkel te vergenoegen met het ver-
deelen van hunne zeldzaamheden fn *"Classes" en "Genera'

Idem 3,

1767

1768
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en de ongerijmdheden welke zich in het systhema van Lin-
naeus opdoen", Idem 3, no. 133 (1766) 217-234. " Toem 3
28, "Brief over de zedelyke opvoeding der kinderen", e ’
no. 134 (1766) 225-232,
1766) 241-248.
29, "Idem", Idem 3, no. 136 (
30. "Drie ’brieven van drie Friessche vrouven, behelzendi
’ klagten wegens de liefhebbery haarer mannen in het h;;;-
draaven, jaagen en de comedie, met den raad van den
265-272.
KER", Idem 3, no. 139 (1766)
31 "Briéf over de zedelyke opvoeding der kinderen", Idem 3,
no. 140 (1766) 273-280, ]
32, “"Over de voor- en nadeelen der publyke schoolen,dezon?
| gebreken, welke in onze Latynsche scholen verbeter:
den worden", Idem 3, no. 149 (1766) 345-352.'| b Philo-
33, “Aanmerkingen over de Fransche kostschoolen', De
sooph 1, no. 7 (1766) 49-56.
k1 "Vervolé van no. 7 over de zedelyke opvoeding", Idem 1,
no. 26 (1766) 201-208. 176
35. "Vervolg van no. 26 ...", Ildem 1, no. 47 (1766) 369f372t-
36. wWerhandeling over het gehoor van den cachelot, of p
walvisch", V.H.M. 9, pt. 3 (1767) 193-229.
++ Translacion: Ki. 5., vol. 1 (2) 32-64. bt (Gro-
37. Epistola ad anatomicorum principem magnum
ningen, 1767). 60
++ Translation: V.S. 605-640.
38, "Brief van den heer C, over het vermeerderen derzarmen in
) ons land", De Philosooph 2, no. 76 (1767) 185-19 L o de
39, "Brief van den heer C. over het gebrek van smaa
) Nederlanders", Idem 2, no. 93 (1767) 321-328. Lone
40, Brief aan . Jan de Reus ... waarin met authentAgE_
' sr.ukke:.\ aa:toond wordt, dat de wateraftappin :anau:
zwangere huisvrouv van Mr. Evert Rinsma ... iifenarden
waarheid den schrijver is aangewreeven (Leeuw »
1767). i
41. Tweede brief ... aan ... Jan de Reus ... waarkin :: :2-
thenticiteit van het relaas, aangaande de ziekte e
handeling van de huisvrouwe van Mr, Evert Ri:z:: see OD
wederspreekelyk beweezen wordt (Leeuwarden, 1 . . tneen
*42. Ontwerp voor eene teken-academie te Groningen (Groningen,
1768). ) i i
++ According to the Algemeen huishoudelijk-, natuur i7::)
dekundig- en konst-woordenboek, vol. 6 (Leeuwarden,
3267, it was published anonymously.
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1770

1771
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43. Voorstel tot oprichting eener societeit om het Jong

hoornvee door inentinge tegens de sterfte van de thans

grasserende veeziekte te beveiligen (Groningen, 1769).
+ G. van Doeveren was co~author,

44. Ontwerp van eene maatschappye in Friesland, om o{lder het
bestier van Petrus Camper en het opzicht van old Mun-

niks ... te beproeven, in hoe verre men het jonge hoorn-
vee door inentinge tegen de thans omgaande veezjiekte zou-
de konnen beveiligen (Leeuwarden, 1769).

45. Lessen over de thans zWweevende veesterfte (Groningen,
1769).

++ Translations: no. 139; Kl. S., vol. 3 (1) 35-163,
where it was supplemented with "Neuen Zus&tzen +o."" and
"Nachtrag ..," (164-172); 0.C., vol. 3, 5-157,
46. Voorloper van waarneemingen omtrent den uitsla van de
Inéntinge der besmettelyke veeziekte op een honderd en
twaalf hokkelingen .., (Leeuwarden, 1769).
++ Written together with W, Munniks. It was re-issued
with no. 50,
"Onderzoek of de konst om der menschen geaardheid, uit
hun uitwendig voorkoomen Op te maaken, niet tot grooter

volmaaktheid zou te brengen zyn", De Philosooph 4, no.
189 (1769) 257-264,

48. "Brief over eene nieuwe machine, om de kapsels der vrou-
wen naar te schikken", Idem 4, no, 193 (1769) 289-296.
49. "Lettre 3 1'auteur de la Gazette Salutaire", Gazette Sa-
lutaire XI (March 15, 1770).
++ A report on cattle plague inoculation.
50. Missive van Professor Petrus Camper en Doctor W. Munniks
«eo (S.1., 1770).
++ For a translation of this letter on cattle plague in-

oculation see K1.S., vol. 3 (1) 173-189 and o.c., vol. 3,
158-177.

51. Aanmerkingen over de inéntinge der kinderziekte met waar-
neemingen bevestigd (Leeuwarden, 1770),
++ Iranslations: no., 140 and Ki.S., vol. 3 (2) 1-128,

52. Naauwkeurige afbeelding en beschrijv_inwn eene pgeheel

en al vetloorene, maar door konst herstelde neus en ver-
hemelte

(Amsterdam, 1771),
++ Translation: V.s. 599-604.
53. Naamlyst der intekenaars in de societeit tot inentinge

van_het hoornvee ... korte staat van de uytkoomste der
proeven,.. (Groningen, 1771).

47,
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1 and W. Wichers.
++ Co-authors G. van Doeveren an v Essave
54, “Observationes circa callium ossium fractq;unll) ,for:stzhe
) and observations, physical and literary. Rea e

Philosophical Society in Edinburgh 3 (1771) 537-545.

-598
++ Translation: V.5. 589-598, i
55. "Brief aan ... David van Gesscher ... over het voor

deel der doorsneede van de schaambeenderen, do::m, meitj et;e;;
eder en kind, moe
d van het leven beide van mo
h::lemde hoofden te redden: en de keizerlyke sneedc:); fof
gen haak, te vermyden*, Nieuwe Vaderlandsche Letter e
?
B t. 2 (1771) 386-4l1l.
:i“;'ii;tl:d in uscula selecta Neerlandicorum de ar:e
- ns=
medica, vol. 12 (Amsterdam, 1933) 1-23, 25 32. For tra
lations see no. 65 and V.S. 213-260.d \leur der zvarten.
1772 56. "Redevoering over den oorsprong en de e o
) Voorgeleezen in den Ontleedkonstigen Schouwburg T
ningen, den 14 van slachtmaand 1764", De Rhapso
’
1772) 373-39%. . o
'(H Translations: K1.S., vol. 1 (1) 24-49 and 0.C., v
 etaarin, issie der
1773 57 V;tklaaring van Petrus Camper dged:and 11:’ ac:le si:r:nen e
) van de Acad:
Edelmog: Heeren Curatoren
773 (5.1., s.a.). i
den 22 May 1 ' Lave
58. "Remarques sur les accouchemens laborieux par ;en:u ve
o . ment de la téte, & sur l'usage du levier de Roon z "
dans ce cas", Mmoires de 1'Académie Royale de Chirurg

5 (1774) 729-746. 1286
++ Translation: V.S. 261-286, .
59, "Mémoire sur l'organe de l'ouie des poissons", Mémoire

! ie
de mathématique et de physique, prégentés a 1 Académ
Royale des Sciences 6 (1774) 177-197. vusktae ... on
++ Translation: KL.S., vol. 2 (2) 1-34 "Zus .
35-39, "

60, "“Verhandeling over het zaamenstel der groote beend::::n"
) vogelen, derzelver verscheidenheid in byzondere so Prer:
Vefhand:alm van het Bataafsch Genootschap der
ondervindelyke Wysbegeerte 1 (1774) 235-21.4:,.0 L o
++ Translations: nos. 70 and 170; K11.5.3, 457.. 433 and om
-157; 0.C., vol. 3,
107, "Anhang ...", 151-157; O.C
‘689:‘695 a translation of the "Anhang" from K;;:;orSChe
61. "Aanmerkingen over het gezang der mannetjes

dem 1 (1774) 245-252. . L
}-+eIranslations: Ki.S., vol. 1 (1) 141-150 and 0.C., vo

n" >
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3, 443-456,

62. "Verhandeling over het toestellen van br
1 (1774) 253-276.

++ Translations: no. 63 and K1,S., vol. 2 (1) 79-110.

63. "Mémoire sur la construction des bandages pour les her-
nies", Mémoires de 1'Académie Royale de Chirurgie 5

(1774) 626-642,

++ Camper's translation of no. 62. :
64. Les avantages de 1'inoculation, et la meilleure méthode

de 1‘administrer. Ouvrage traduit de la dissertation la-

tine couronnée par 1'Académie Royale des Scienc

Toulouse (Toulouse, 1774),

++ Latin and French text. The Latin original was also
published in no. 65.

es ... de

65, Dissertatio de emolumentis, et optima methodo insitionis

variolarum ... accedunt ... epistola ad D, van Gesscher,
de emolumentis sectionis synchondroseos ossium pubis in
partu difficile cet. nunc primum latine reddita, Nec non
animadversiones criticae in illustrissimf{ G,L.B. wvan
Swieten Commentaria de Variolis (Groningen, 1774),
++ A second edition {n 1789 (Leiden). The Dissertatio was
re-issued in D.D., vol. 1, 65-128. For a translatfon of
the last part see K1.S., vol. 3 (2) 129-155, ,

66. Gerechtelyke en ontleedkundiggﬁverhandeling over de teke=-

nen van leven, en dood in nieuwgeborenen kinderen (Leeu-
warden, 1774),

++ For a translation cf. no. 67.

67. Gedagten ... over de misdaad van kindermoord; over de
makkelyke wyze om vonde{iggyuizen in te voeren; over
oorzaaken van kindermoord: en over zelfmoord. Dienende

Lot antwoord op de ongegronde aanmerking van ... S.M.V.D.
(Leeuwarden, 1774).

B
de

++ It was translated together with no. 66 as na. 141,
This translation was also published in V.S. 397-540,
68. "Kort berigt van de ontleding eens jongen elephants”, He-

dendaagsche Vaderlandsche Letter-oefeningen 3, pt. 2
(1774) 293-314,

++ Translation: Kl. S., vol. 1 (1) 50~93.

69. "Brief van ... Petrus Camper sesy Idem 4, pt. 2 (1775)
54-62,

1775

++ Camper argued in this letter that he had discovered
the pneumaticity of the bird skeleton prior to J. Hunter.
For translations see: no, 170; K1.S., vol. 1 (1) 108-122;

eukbanden', Idem

185

0.C., vol. 3, 474488, The ietter had an appendix oz ;Pe
E:;;;ring of steel (63-64) which was translated in K1.S5.,
vol, 1 (1) 123-125.

| t de
1776 70. "Mémoire sur la structure des os dans les oiseaux, e

leurs diversités dans les différentes espéces",'Mém:;riz
de mathématique et de physique, présentés d 1'Académ
Royale des Sciences 7 (1776) 328;335. o
ion of no. .
++ A slightly modified vers -
71. "Verhandeling over de zitplaats van het beenigige:::ve
| tuig, en over een voornaam gedeelte van het zint:og
. - -
in de walvisschen", V.H.M. 17, pt. 2 (1777) 157
++ Translation: Ki. S., vol. 2 {2) 1-40. toan (1777,
%72, Over den aanleg en 't onderhouden der zeewering -
] ++ Mentioned in M.P. v. Buytenen and H.T. Obreen, Weste
go's Liselmeerdijken ... (Bolsward, 1956) 108. etekel.
3. Brief aan Karel George, Graave van Wassenaar =
> Behelz;nde een betoog van de onbestaanbaarheid,d e?v e
roote kostbaarheid der vak- en steenwerken ;an e Vy
%éels-Dyken in Friesland ... (Amscetda?: lilﬁéiging b
heusche besc N
" cht ... weegens eene on »
e di::iden heere A. Cyrus aangewreeven, in zekere vifdegz-
ging, onder zyne handtekening onlangs uitgegeeven ; __;
dend;agsche vaderlandsche Letter-Oefeningen 6, pt.
1777) 118-120. .
75 iBrief ... aan de heeren Martens, van Gesscher, Zwager:i
. en van Hussem, ... over het steensnyden in twee reizen—,
-457.
Idem 6, pt. 2 (1777) 451 i
++ Re-;ssued in no, 97, 83-104 and vol. 17 of the th:::
la selecta Neerlandicorum de arte medica i;zsz:d K1’
1943) 346-359. For translations see nos. 152, Kl.
S., vol. 2 (2) 95-107. senon
76 :D; {ncommodis ab unguentorum & emplastrorum ab:f: :n non
e .Vde praxeos trivialis, pro curandis ulceribus, ha e
terid, emendatione", Mémoires sur les sujets E gt 2
pour ies prix de 1l'Académie Royale de Chirurgie 4, pt.
78) 727-883. i
i17Lat1n and French text. The Latin text was re issued in
p.D., vol. 1, 129-232. Paulus
77 E;-v;rhandelingen van Hippocrates, C. Celsus, enva : -
) Aegineta, over de pypzweeren, en uitzakkingen "
aars; vertaald, en met aanmerkingen en waarneemingen, Op
3
78).
gehelderd (Amsterdam, 17 1150
++ Translations: no. 147 and K1. §., vol. 2 (1) 11 ,




1779

186 187

with a "Zusatz", 181-183.

78. Noodige aanmerkingen ... op de verhandeling van ... Kas
rel, George, Graave van Wassenaar Twickel ... over

Vyfdeels Dyken van Vriesland ... (Harlingen, 1778). ,

79. Antwoord van Petrus Camper aan zynen vriend N,C.R.
C.F.

bewys van niet te zyn de edelmoedige eigenerfde in een .
der V Deelen (Harlingen, 1778), co

80. Memorie ... aan de Edele Mog. Heeren Staaten van Fries-
land, waarin de verandering van het profil van de V Deels

ken van 1:5 voorglooijing, en 1:3 agterglooijing, als
onvoldoende en te kostbaar wordt aangetoond (S.1l., 1778),

81. Verdeediging --- Wegens 2yn gedrag omtrent het advis om
de resolutie tot het herscheppen van den V.D. Dyk van -
1:5, en 1:3, tot nader onderzoek op te schorten
{s.1., [1778]).

82. Zaakelyke wederlegging van het antwoord door ... Carel
George, Graave van Wassenaar Twickel uitgegeeven tot
Staaving van de bestaanbaarheid en onkostbaarheid der
vak- en steenwerken aan den V deelen dyken aangelegd ...
(Harlingen, 1778). ;

83. "Waarneeming over eene zeer byzondere, en nieuwe long-
ziekte, of hoest welke thans onder de kalveren heerscht",
Leeywarder Courant September 9, 1778.

84, "Peter Camper Gber die wahre und eigentliche Ursache der
Krankheiten, die unter dem grossen und kleinen Viehe, als
ansteckende Seuchen, wiithen, eine von der Gesellschaft
N.F.F. gekrénte Preisschrift", Beschidftigungen der Ber-
linischen Gesellschaft Naturforschender Freunde 4 (1779)
95-166.
++ Republished in 1823 together with the prize essay of
C.G. Weisz. “Zusidtze" in Schriften der Berlinischen Ge-
sellschaft ... 1 (1780) 112-118, New additions in K1. S. - e
vol. 3 (1) 200, 207-209. Translations: nos. 143 and 166; ‘ ++ Translations: mr. 159 and 0.C., VOI.d];e triiilyI:n
Ch. 6 in Kl. S., vol. 3 (1) 190-197 and 0.C., vol. 3, 1 ‘ part on the orangutan was also cranslite > printed co-
178-186; “Zusdtze" in 0.C., vol. 3, 167-189, 190-197 and French. As far as ;:;‘:: "l’:rﬁni’r?azf zz.;;’%;), with the

no. 166. pies of this transla ’ Paris

85. "Mémoire sur 1'épizootie de la Hollande", Mémoires de la last 5 pages lacking, and in the Biﬁ};;:zzf:::;e;nd i1-
Société Royale de Médecine A. 1776 [published 1779]) 321- (S. 2818). Both coples are incomplete:

323. lustrations are lacking. Camper an die
86. Recueil van stukken tot der V. Deelen Dyken van Friesland 96, "Aus einem Schreiben des Herrn Profess:: g:aellschaft
betrekkelyk (Franeker, 1779). Gesellschaft", Schriften der Berlinischen

...", Philosophical Transactions 69, pt. 1 (1779) 139-

159. .

++ Translation: K1, S., vol. 2 (2) 49-72, . oRANG
88. "Kort berigt wegens de ontleding van verscheidene

0U$ANG§ e ", Algemeene Vaderlandsche Letter-Oefeningen

1, pt. 2 (1779) 18-36. i

+; Translations: no. 144 and Kl. S., vol. 1 (1) 65-9%. -
89. "Verhandeling over den waaren aart der kankerwording, o

over een zeer zaakelyk en onfeilbaar teken van onherste

baaren borstkanker ...", Genees- Natuur- en Huishoud~Kun

1779) 193-209.

dig Kabinet 1 ( 176

++ Translations: no. 155 and Kl. S., vol. 3 (2) 156-179
90. Historiae literariae cultoribus S.P.D. Petrus Camper ...

(Harlingen, 1779},

++ Another edition in 1781, i
1780 91. "Dissertatio de cranio rhinocerotis africani, cornu ii::-

no", Acta Academiae Scientiarum Imperialis Petropo

nae, pro Anno 1777 pt. 2 (published in 1780] 193-209.
92. "erhandeling over den besten schoen", Genees- Natuur- en

Huishoud-Kundig Kabinet 2 (1781) 275-309. . 16

++ Translations: nos, 145, 146, 148, 149, 156, 161, N

. 1. 1 (2) 119-184.
e B & Over het mankgaan der

1782 93. “Brief ... aan ... B Hussem ... .

kinderen", Algemeene Vaderlandsche Letter-Ocfeningen 4,

=102

pt. 2 (1782) 96-102, )

++ Translation: K1,S., vol. 1 (2) 108-118. . cor-
94. "Aanmerkingen ... over het schynbaar groot gifa geszzz_

venen binnen Harlingen, in den jaare 1779 ...", Idem

o 55-576

++ Translation: V.S. 555-576. )
95. Natuurkundige verhandelingen over den orang-outang; de:

eenige andere aap-soorten. Over den rhinoceros met de

dubbelen horen; en over het rendier (Amsterdam, 1782).
dubbelen horen; €n Ovel A<t — = T

394-398,
87. "Account of the organs of speech of the orang outang Naturforschender Freunde 3 (1782)

..__
=

B
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97. Aanmerkingen over de veranderingen, welke de steenen _in

de pisblaas der menschen onder aan, Brief over het steen~
snyden in twee reizen, volgens P. Franco. Verhandeling
van den heere Maret, over de voordeelen van het steensny-
den_in twee tyden. Als mede de stelregels, van Celsus
Albucasis en Le Dran, over deeze konstbewerking. Gestaafd
door waarneemingen van de heeren Ten Haaf en van oos

[half-title] Mengelstoffen over de steengroejing en der=

zelver heelwyze (Amsterdam, 1782).

++ Translations: no. 150 and K1, S., vol. 2 (2) 73-182,
lossing der vraage, door het Bataafsch Genootscha

voorgesteld ... Door*** Med. Doct. ... (Amsterdam, 1783).

++ Translations: no. 154 and 0.C., vol. 2, 283-448. Cf,

also no, 153.

99, "Brief ... [over eene artificie&le hand eens orang-ou-

tangs]", Algemeene Vaderlandsche Letter-Oefenlngen 5, pt.
2 (1783) 392-394,

++ Iranslation: in no. 159, 208-210. Cf. also no. 186.
100. "Brief over de thans regeerende ziekte onder het rundvee,

1783 98,

het fenyn genaamd", Leeuwarder Courant, September 6 and )

10, 1783,
*+ Also published in the Magazijn van vaderlandichen
landbouw & (1808) 413-429,
“An account of a contagious disorder, called the venom,
which has prevailed lately among the horned cattle f{n
Friesland. Communicated in a letter to Samuel Foart Sim-
mons ...", London Medical Journal &4 (1784) 386-392,
102, "Verhaal van de konstbewerking, en gelukkigen uitslag,
der doorsnede van de schaanmbeenderen; gedaan ... door
J.C. Damen ... Medegedeeld ... door Petrus Camper", Alge-
meene Vaderlandsche Letter-Oefeningen 6, pt. 2 (1784)
468-489, ‘
++ Also published in Opuscula selecta Neerlandicorum de
arte medica 12 (Amsterdam, 1933) 149-171, Translation:
V.s. 287-323,
1786 103. "Kort berigt, wegens den dugon van den graave de Buffon,
en de siren lacertina van den ridder Linneus", Nieuwe Al-

gemeene Vaderlandsche l.etter-Oefeningen 1, pt. 2 (1786)

275-283.

++ Iranslations: K1. S., vol. 3 (1) 20-34 and 0.C., vol,
2, 477-495.

104. "Conjectures relative to the petrifactions found in St.
Peter's Mountain, near Maestricht”, Philosophical Trans-

1784 101.

189

-456.
actions 76, pt. 1 (1786) 443 .
++ Translations: no. 157; Kl. S., vol. 3 (1) ¥-19; 0.C.,
vol. 1, 335-391.

105 "Verha;l van den gelukkigen uitslag der doorsnede van de
schaambeenderen, voor de tweede reize op dezelfde vrouwe
edaan ... door ... J.C. Damen ... Meegedeeld ... door
getms Camper", Nieuwe Algemeene Vaderlandsche Letter-
Oefeningen 1, pt. 2 (1786) 366-374.
++ Translation: V.S. 324-336. ¢ de Vi

106. Rapport nopens de nieuwe dijks instructie voo
Deelen (Leeuwarden, 1786).
++ Co-authors: J. van Idsinga and C.L. van Be?ma. .

107. Concept instructie van de regeeringe der di jkzaaken dv

| de Vijf Deelen Binnen- en Buiten-dijks {Leeuwarden,
1786).
++ Co-authors: J. van ldsinga and C.L. van Beyma. ‘e vom
1787 108, “"Bemerkungen Uber die Klasse derjenigen Fische, d ed v“
Ritter Linné schwimmende Amphibien genannt werden”,
Schriften der Gesellschaft Naturforschender Freun:se zu
Berlin 7 [= Beobachtungen ..., vol. 1] (1787) 197-2 h. .
++ Followed by a "“Zusatz ...", 219-226, in whic
t exist.
argued that a unicorn canno
109. "Auszug aus einem Brief des Herrn Professor Camper an den
-483
Herrn D. Bloch'", Idem, 479-483,
110. Aanspraak aan Haare Koninglijke Hoogheid, Mevrolt{xwef ?:
Prinsesse van Orange en Nassau ...)den 24, van Herfs
1., 1787).
maand des Jaars 1787 ... (S.1l.,
++ Also published in the Nieuwe Nederlandsche Jaarboeken
22, pt. 6 (1787) 5125-5127; Gedenkboek van Nederlands
wox:derjaar 1787 ... (Middelburg, 1788); Vaderlandsche
Historie . ten vervolge van Wagenaar's Vaderlandsche
Historie, vol. 15 (Amsterdam, 1795) 226-228, . feere
111. Aanspraak aan Zyne Doorluchtigste Hoogheid den
Prins van Orange, en Nassau ... (s.1., 1787). Suarbocken
++ Also published in the Nieuwe Nederlandsche Jaa
22, pt. 6 (1787) 5113-5123; Verzameling vam Elacaat:n .;.
enz. betrekking hebbende tot de gewigtige gebeurten ssel
in de maand September MDCCLXXXVII ... voorgevallen, voh.
1 (Kampen, 1788) 190-200; Gedenkboek ...; Vaderlandsche
-243,
Historie ..., vol. 15, 230-2 e
1788 112. “Complementa varia Acad, Imper. Scien::'. PetroApozit::a-
communicanda, ad Clar, ac Celeb. Pallas", Nova Acta >
demiae Scientiarum Imperialis Petropolitanae 2 (1788
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250-264,

113. "Dissertatio medica. De hydropum variorum indole, causis.
& medicind ...", Mémoires de la Socidté Royale de Méde-

cine, Années 1784 et 1785 [published in 1788] 46-156,
++ Re-{ssued {n D.D., vol. 2, 387-559, /

"Ueber die Bellensucht (Bilzucht) der Kilber", K1, S
vol. 3 (1) 210-211,

++ Translation: 0.C., vol. 3, 199-201.
"Ueber die Giftseuche ('t Fenyn)", Idem 212-221.

114,

115,

oy

1789 116. "Celeberrimo ac nobilissimo D.D. Blumenbachio S.P,D, Pe-
trus Camper", Commentationes Societatis Regiae Scienti-
arum 9 (1789) 129-133,
117,

1789),

++ Translation: V.8, 1-72,
1791 118. Verhandelin

Dissertatio de fractura patellae et olecrani (Den Haag,

van Petrus Camper, over het natuurliijk ver=-
schil der wezenstrekken in menschen van onderscheiden
landaart en ouderdom; over het schoon _in antyke beelden
en _gesneedene steenen. Gevolgd door een voorstel van eene

nieuwe manier om hoofden van allerleye menschen met ze-
kerheid te teekenen ... uitgegeeven door ... Adriaan Gil-

les Camper (Utrecht, 1791).

++ Translations: nos. 160, 161, 162 and 165.
1792 119. Redenvoeringen van

len Petrus Camper, over de ze, oM
de onderscheidene hartstogten Op_onze wezens te verbeel-

den; over de verbaazende overeenkomst tusschen de vier-

voetige dieren, de vogelen, de visschen en den mensch en

over het gedaante schoon ... Uitgegeeven door ..., Adriaan

Gilles Camper (Utrecht, 1792).

++ Translations: nos. 163, 164, 165 (the lecture on phy-

sical beauty is lacking from this translation) and o.c.,
vol, 3, 297-421.

1793 120, "Aus einem Briefe des nun verstorbnen H. Professors Cam-
per ...", Neue Nordische Beytrdge 6 (1793) 249-250,

1797 121, "Essal sur les influences que l'air, par ses diverses
qualités, peut avoir dans les maladies chirurgicales, et
sur les moyens de le rendre salutaire dans leur traite-
ment", Mémoires sur les sujets proposés pour les prix de

1'Académie de Chirurgie 5, pt. 2 (1797) 915-976.
++ Also published 1in D.D., voi. 1, 403-504,

122. "Dissertatio chirurgica de somni et vigiliae indole, at-
que usu, in morbis, qui manu curantur”, Idem 709-768,
++ Also published in D.D., vol. 2, 127-224,

191

aiffé-
123. "Solution de la question ... [C:men;: slemvli:deiezlecmmr-
) fluer dans le L
rentes excrétions peut in : -
gicales, et quelles sont les régles de pratiques rélati
ves 2 cet objet?]", Idem 769'2:;‘;.
++ Also im D,D., vol. 2, 225-385. te
798 124. J.F.M, Herbell, ed., Petri Camper «.. Dissertatizniiiae
" ’ cem, quibus ab_inlustribus Furopae, praecipue :oo) N
aca:lemiis palma adjudicata 2 vols. (Lingen, 178:-1n1c0;.um
125. "Dissertatio de theoria et curatione morborum chro!
) 33-402.
ulmonum", D.D., vol. 1, 2 e
00. 126 f:Diszae:'t:al’:io de remediorum specialium requisitis, :ef\unec
w0 | historia, actionme, et optima administrandi methodo; e
non de m:)rbis, quorum speciales curationes desiderantur™,
p.D., vol. 2, 1-126. .
127 .'-'a; :aptima a,gendi vel exspectandi in medicina ratione",
p.D., vol. 2, 561-798. ol
128 :'_D—i-s;ertacio de forficum indole et actione", b.b.,
2, 799-830. .
1801 129. "l’leber die Behandlung neugeborner Kinder s, -
130. Petri Camperi Icones Herniarum editae a Sam. .
. 1801).
mering (Frankfurt a.M., ) liée oar
1802 131, Description anatomique d'un éléphant mile ... pul p
A.G. Camper (Paris, 1802).
" -282.
++ Also in 0.C., vol. 2, 5 e ot
1820 132, Observations anatomjques sur la structure intériz ane_e-
. le squelette de plusjeurs espdces de cétacés ... publices

p .G.
par... Adrien-Gilles Camper ... avec des notes par M
Cuvier 2 vols. (Paris, 1820).

... Friederico Tiedemann impetrati 1t:
ook Vl:zc::al e::;:m:onoris solemnia quinquagesima die X Mat;-
rt‘:s MDCCCLIV. Celebranda gratulatur tabulaspue idt:::; p:d
miae pongo cranii icones primum exhibentes et;oemerin-
calamo exaratas ab ipso autore Samueli Thomae

8 e e
glio dono datas autograghicis utriusque notis o;:;:z;
offert f£ilius D.W, Soemmering (Frankfurt a.M., .

++ Cf. no. 196. L
t morbis",
134. "De oculorum fabrica e
o landicorum de arte medica 2 {Amsterdam, 1913).

35) 259-
1935 135. "Consilium de comitissa de Randwyck”, Idem 13 (19

263, \tam
1939 136, B.W.T. Nuyens, ed., "Petri Camperi Itinera in Angliam,

1748-1784", Idem 15 {1939).

v.S. 541-554,
Soem-

Opuscula_selecta Neer-
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TRANSLATIONS

1764 137, Redevoering +e. Over de overeenkomst tusschen de dieren -
en_gewassen ... vertaald door Cornelius van Engelen (Am-

sterdam, 1764).
+ Translation of no, 17.
1767 13sg. "Fortpflanzung der Amerikanis.

Magazin der Natur, Kunst uynd Wissenschaften 12 (1767)
243-252,

++ Translation of no. 8.

1771 139, Vorlesungen Gber das heutige herumgehende Viesterben (Ko~

penhagen, 1771).
++ Translation of no. 45.
1772, 140, Anmerkungen Uber die Einimgfung der Blattern durch Beob-
achtungen erlfutert (Leipzig, 1772).
++ Translation of no. 51,
1777 141. Abhandlun von_den Kennzeichen des Lebens und des Todes
bey neugeborenen Kindern, Nebst eini en Gedanken (ber die
Strafen des Kindermords ... dbersetzt und mit neuen Zu-

sétzen des Verfassers wie auch einigen Anmerkungen ver-

mehret von J,F.M. Herbell (Frankfurt/beipzig, 1777).
—22=t von J,F.M, Herbell
++ Translations of nos, 66 and 67.

142, Betrachtungen Uber einige Gegenstiinde aus der Geburts-

hillfe und tber die Erziehung der Kinder
1777).

++ Translations of nos. 5 ang 12,

1779 143, "Antwoord .., op de vraage naar de oorzaaken der veeziek-
te", Genees- Natuur- ep Huishoud-l(undige Jaarboeken 2,
Pt. 1 (1779) 339-366.

++ Summary and translation of no. 84.

»++ (Leipzig,

1780 144, “Etwas verniinftiges vom Orang Utan", Gttingische
Iaschenkalender (1780) 40-64.
++ 5.T, S8mmering's translation of the greatest part of
no, 88.

1781 145. Dissertation sur la_meilleure forme des souliers (S, 1
[1781]).

++ Translation of no. 92,

146. Abhandlung von der besten Fo
1781).

++ Translation of no. 145,

Abhandlungen des Hi okrates C. Celsus und Paulus von Ae-
ina_tiber die Fisteln und Vorfille des Afters

mehrte Ausgabe (Leipzig, 1782).

rm der Schuhe (Hamburg,

1782 147.

+eo Ver-

chen Kré&ten", Al lgemeines
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++ Itanalat‘.o" Of no. 77. On P- loi 110 a zusatz from

-
.

o tzt von Joseph
148 ibhzndlun Gber den besten Schuh ... {iberse

Franz Edlen von Jacquin (Wien, 1782).

1783 149. ::h:::::;:ttl‘:;rozir .begszt:e Form der Schuhe (Berlin/Stet
tin, 1783). ton of no. 165. .
- tra‘;z;:; o:irca mutationes quas subeunt c:aslcon.::am

1res 350- OZZ‘:::M:.. In latinum translata a Josepho Cseh-Sz
‘(JBudapesc, 1784).

++ Itaﬂslatio“ Of a patt Df no. 97.
T Peter Campers sammtliCh& Kleinete Schr ifteﬂ die
He

betreffend.
d Naturgeschichte.
- Wundarzneykunst un ps—
‘;rzr;.‘eeutschen mit vielen neuen Zusdtzen :n;ll\l: s
d:s Verfassers bereichert von J.F.M., Herbe
2ig, 17684-1790). tcal
V°13v- I(Lelip(lg’appeared in another issue wi(.:thmp::: cieal
ot - : Peter Ca
title~pages =
ts but a different et
co::e:chriften die Arzneykunst und f{irnemlich prery
nesv::hi.cht:e betreffend., Erstes Bindchen ...
ge
e inschnitt in zw
tiber den Blasenste e
B et Ca:? ;t;urﬁwnen" , Sammlung auserlesener ::ari -
sc:ie:i:e und Ausiibung des Blasensteinschnitts gehOTIEST
aschicl

Abhandlungen (Leipzig, 1784) 163-180.
75.
++ Translation of no. Camer
153. “Ausziige aus eiper wenig bekannten 2‘..1‘:.1 10,
1o ) Der Teutsche Merkur vom Jahre 1785 N
8
ey o ver x sellschaft ...
rtung einer von der Batavischen Ge dechat
H7ee - Beangwgob en Preisfrage ... Durchaus mit Zu P
e eh:u:nen des Verfassers bereichert u:dF n;:.t giniaes
Xer::ku_nggn_ teutsch herausgegeben von J.T.-%.
nm
(Kleef/ Amsterdam, 1786).

lation of no. 98. becs und
:; Tfﬂ::r wahren Natur der Entstehung des Kre
155. on

1-
hr wesentlichen und sichern Zeic't'len der1 u:nhz‘im-
Sarkett Krebsgeschwillste in der Brust", Samm Agente
ba:keize:ei\bhandluggg\ zum Gebrauche praktischer
rlese!
il, pt. 3 (1786) 509-528.
++ Translation of no. 89.
1787 156. Delle scarpe de’ mali da_ esse

151.

een ver-

ischen Schrift",

cagionati_e loro ripari
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trattato del sig. d. Pietro Camper ... tradotto ... in
Italiano da G.V. ..., (Milaan, 1787),
++ Translation of no. 148,

157. J.G. Schneider, “Ueber die versteinerten Knochen in St.

Petersberge bey Maestricht, von einer unbekannter Wall-
fischart, welche man fiir Krokotill-knochen ausgab', Leip-

ziger Magazin zur Naturkunde und Oekonomie pt. 3 (1787)
447-463,

++ Mainly a summary of no. 104,

"An account of a method of performing the operation of

lithotomy at two different times", London Medical Journal

10, pt. 2 (1789) 162-177,

++ Translation of no. 75.

1791 159. Naturgeschichte des Orang-Utang und einiger andern Affen-
arten, des Africanischen Nashorns, und des Rennthiers.,
Ins Deutsche tibersetzt, und mit den neuesten Beobach-

tungen des Verfassers herausgegeben von J.F.M, Herbell

(Diisseldorf, 1791).
++ Iranslation of no. 95.
160. Dissertation physique de Mr. Pierre er, sur les dif-
férences réelles gque résentent les traits du visage chez
les hommes de différents pays et de différents dges; sur
le beau qui caractdrise les statues antiques et les pier-
res gravées. Suivie de la proposition d'une nouvelle mé-
thode pour dessiner toutes sortes de t8tes humaines avec

la_plus grande sOreté ... Traduite ++. par_Denis Quatre-

mere D'Isjonval (Utrecht, 1791).

++ Translation of no. 118,

161. Dissertation sur les variét€s naturelles qui caractéri-
sent la physionomie des hommes des divers climats et des
différens ages, Suivie de réflexions sur la beauté; par-~
ticulidrement sur celle de la téte: avec une manidre nou-
velle de dessiner toute sorte de tétes avec la plus gran-
de exactitude ..., Traduit ... par_H.,J. Jansen. On y a

joint une dissertation ... sur la meilleure forme des

souliers (Paris/Den Haag, 1791).

++ Translation of nos. 92 and 118, Re~-{ssued in 1792 (Pa-
ris),

1792 162, Uber den natdrlichen Unterschied der Gesichtsziige in Men-
schen verschiedener Gegenden und verschiedenen Alters; (-
ber das schéne antiker BildsHulen und geschnittener Stei-
ne; nebst Datste{lggg einer neuen Art, allerlei Menschen-

képfe mit Sicherheit zu zeichnen ,,, tibersetzt von S.Th.

1789 1s8.

195

Stmmering (Berlin, 1792). .
++ Translation of no. 118, .
163 Disc:urs .. sur le moyen de répresenter d'une m:niiif
’ sire les diverses passions qui se manifestent sur‘:r : oL
sage; sur_1'étonnante conformité qui exiite en Lo
quad;upédes, les oiseaux, les poissons et 1 homme; enenis
fin sur le beau physique ... traduits ;3. pa
Bernard Quatremere D'Isjonval (Utrecht, 1792).
++ Translation of no. 119.

Tie se v Chiedenen Lei-
ber den Auadruck der ers

1793 164. Vo lesun N ees i

deusc‘laften du!ch die Gesichtszﬁ e3 @ber die be“u"detns"

wiirdige Shnlichkeit im Bau des Menschen dersv;:r:ﬁzzidz:
e
2 8 d Fische; und fber die Schon
Thiere, der Végel un ——
Formen ... Ubersetzt von G. Schaz mit ... eiﬁfrfa::ers
Nachricht von dem Leben und den Schriften des Ver

(Berlin, 1793). 1
++ Translation of no. 119. ton
1794 165. The works of the late Professor Camper on the conn

drawin
between the science of anatol and the arts of

ainting, statuary ... translated ... by T. Cogan (Lon-
painting, statuary ogan

don, 1794). rt on physical
. 118 and 119 (the pa
++ Translation of nos A second edition in 1821

beauty was not translated).
(London). .
ipua causa mor

wpissertatio de vera et praec ¢

178 06 peiora et armenta epidemice seu epizootice grassantium",
p.D., vol. 1, 505-562. .
::_T;anslaci;n of no. 84, the "Zusitze" are lackiaindarz_

801 167. Peter Campers vermischte Schriften, die Arznet

: ) ney- und Entbindungskunst betreffend. Uebe;sez
aus der Handschrift vermehrt (Lingen, 1801i).et L hstotre

1803 168, Oeuvres de Pierre Camper ul ont pour o

vols.
naturelle, la physiologie et 1'anatomie comgarée 4

(Paris, 1803). rising a full
d its covering; com
1861 169. J. Doute, The oo zgmper's work on "The best form of

rum, inter

[sic] und

translation of Dr.
shoe" (London, 1861).
++ Translation of no. 92. A second
in 1871 (London).

1878 170. "On the structure of the bones in bird;ran818ced oy R
differences in their various species ... T carian
Morrow", Proceedings and Transactions of tl ;3
Institute of Natural Science & (1878) 403-423.

edition was published

, and of their




1939

1962

1749

1754

1770

1771

171,

172.

173.

196

++ A translation of the French version of no. 60, as
published in 0.C..

Petrus Camper's Abhandlung Uber die beste Form der Schuhe

(Leipzig, 1939),

++ A facsimilé edition of the translation of no. 92, in
Ki. 8., vol. 1 (2) 119 seq., edited by W. Thomsen. A
second edition in 1949 (Leipzig).

"De zekerheid der geneeskunde ... Vertaling van Dr.
R.A.B. Oosterhuis", Bijdragen tot de Geschiedenis der Ge-
neeskunde 19 (1939) 86-103,

++ Translation of no. &.

Optical dissertation on vision (Nieuwkoop, 1962).

++ Facsimilé and translation of no. 1.

PUBLICATIONS EDITED BY OR WITH CONTRIBUTIONS FROM CAMPER

174,

175,

176.

177.

178.

179.

Caroli Linnaei ... Amoenitates Academicae, gseu Disserta~-

tiones variae physicae, medicae, botanicae ... Volumen
primum (Leiden, 1749).

++ Edited by Petrus Camper.

G. Coopmans, Celebris Anatomici Alexandri Monro ... Ner-
vorum anatome contracta. Latine reddita ... (Franeker,
1754),

++ On p. 16n-18n and 57n-62n notes by Camper on 1lip
cancer and lead colic. Translation: V.S. 577-588.

W. Smellie, A sett of anatomical tables, with explana~
tions, and an abridgement, of the practice of midwifery,
with a view to illustrate a treatise on that subject, and
collection of cases (London, 1754).

++ Tables 12, 16-19, 24, 26-28, 34, 36 were after draw-
ings by Camper.

J.C. Palier, "Verhandeling over twee ongemeene groote
beenderen, welke in den Bommeler-Waard gevonden zijn",
V.H.M, 12 (1770) 373-390.

++ On p. 379-38l1 a letter from Camper, June 22, 1766, in
which he identified the fossil bones described by Palier.
J. de Reus, Naauwkeurig onderwys in de vroedkunde ... met
eene voorreden van ... Petrus Camper {(Amsterdam/Harlin-
gen, 1771).

"“Observations sur le renne faites 3 Groningue', J.N.S.
Allamand, ed., Histoire naturelle ... par ... Buffon,
vol. 15 (Amsterdam, 1771) 53-56.

1778

1780

1781

180.

181.

182.

183.

184,

185.
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++ Republished by Buffon in Hist. nat. Suppléments, vol.
3 (Paris, 1776) 138-144. Translation: Kl. S., vol. 2 (2)
40-48,
J.C. Lavater, Physiognomische Fragmeante ... Vierter Ver-
such (Leipzig/Winterthur, 1778).
++ On p. 281-283 a fragment of a letter by Camper to La-
vater, September 1776.
J.A, de Chalmot, Algemeen Huishoudelyk-, Natuur-, Zede-
kundig en Konstwoordenboek, ed. 2, 7 vols. (Amsterdam,
1778).
++ According to J.A, de Chalmot, Biographisch Woorden-
boek, vol. 5 (Amsterdam, 1799) 321-322, Camper was the
;;;Ebr of all the medical entries in this encyclopaedia.
As appears from the Vervolg, vol. 11 (Campen, 1789) 2580
Camper also wrote the articles “gouverneur", 'gouvernan-
te" and "opvoeding" (I owe this information to Dr. P.
Buijnsters, Nijmegen).
P.S. Pallas, "Observatio de dentibus molaribus fossilibus
ignoti animalis, canadensibus analogis, etiam ad uralense
iugum repertis", Acta Academiae Scientiarum Imperialis
Petropolitanae, pro Anno 1777, pt. 2 [published in 1780)
213-222.
++ With an extract from a letter by Camper on the mammoth
(219-222) and a drawing of a hippopotamus molar (tab. 8,
fig. 3) also by Camper.
P.S. Pallas, "Observationes circa myrmecophagam africanam
et didelphidis novam speciem orientalem; e litteris cele-
berr. Petri Camper excerptae et illustratae", Idem 223-
231,
++ Camper's contributions: 225-228, 229-230 + pl. IX.
D.A. de Gallitzin, "Lettre de M. Le Prince de Gallitzin
[Sur la forme des conducteurs électriques)”, Mémoires de
1'Académie Impériale et Royale des Sciences et Belles
Lettres de Bruxelles 3 (1780) 1-12.
44 On p. 11-12 Camper's verbal and pictorial description
of a hen killed by an electric discharge.
Een drietal gekroonde prijsverhandelingen over de vraage
of het voor de Provintie van Friesland voordeeliger zij,
den uitvoer van hooi ééns voor al te verbieden; of wel
voor altoos onbepaald open te stellen? ... Door eene
MAATSCHAPPY van TIEN LEDEN ... voorgesteld (Harlingen,
1781).
++ Camper wrote the preface, iii-xvi.
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1784

1786

1787

1789

186.

187,

188.

189.

190.

191.

192,

193.

194,

198

J.F.M. Herbell, "Herr D, Herbell an Hrn. Professor For-
ster in Cassel, elne Aufklidrung in der Naturgeschichte
betreffend", GSttingisches Magazin der Wissenschaften und
Litteratur 3, pt. 5 (1783) 768-773.

++ Contains on p. 769-773 a quotation from Camper's ar-
ticle on the counterfeited hand of an orangutan (no.” 99).
J.H. Merck, Seconde lettre ... sur les os fossiles (Darm-
stadt, 1784),

++ Camper contributed 3 drawings of a molar of a rhino-
ceros (pl. 1I).

J.F. Blumenbach, Geschichte und Beschreibung der Knochen
des menschlichen Ksrpers (GSttingen, 1786).

++ The two illustrations in this book were after drawings
by Camper.

F. Verster, "Bericht wegens twee elephantsbeenderen, naa-
by 's Bosch gevonden, met eenige aanmerkingen over dezel-
ve", V.H.M. 23 (1786) 55-84.

++ Camper provided this article with 5 illustrations plus
explanation (58-62).

J.G. Schneider, Vergleichung des Baues und der Physiolo-
gie der Fische mit dem Bau des Menschen und der librigen
Thiere durch Kupfer erliutert von Alexander Monro. Aus
dem Englischen idbersetzt und mit einigen Zusitzen und An-
merkungen von P. Campern vermehrt (Leipzig, 1787).

++ Contains "Peter Camper's Anmerkungen ... Aus der La-
teinischen Handschrift (bersetzt" 152-169. Tab. XXXIV,
fig. 1 was also by Camper.

A. Vosmaer, Beschrijving van het ,.. Kameel-paard ...
(Amsterdam, 1787).

++ On p. 38-44 Camper's "Waarneemingen over het geraamte
van de Camelopardalis, 't welk in het kabinet van Z.D.H.
den Heere Prinse van Orange gevonden wordt".

G, Coopmans, Neurologia et observatio de calculo, ex ure-
thra excreto (Franeker, 1789).

++ Tab. 1 was after a drawing by Camper.

[D.A. de Gallitzin], Lettres sur quelques objets de miné-
ralogie 3 Mr, le Professeur Petrus Camper (Den Haag,
1789).

++ With Camper's drawings of megalithic tombs.

Buffon, Histoire naturelle ... Suppléments, vol, 7 (Pa-
ris, 1789).

++ On p. 93-99 extract from a letter by Camper on "l'or-
gane de la voix des sapajous heurleurs", pl. XXVII repre-

1793 195.

1801 196.

1804 197.

199

senting the "Poche osseuse de 1'alouatte", was made after
a drawing by Camper.

D. van Gesscher, "Ontleed- en heel-kundige sanmerkingen
over de afzetting der ledemaaten", Verhandelingen van het
Genootschap ter Bevordering der Heelkunde 2 (1793) 17-42,
++ With quotations from Camper's unpublished manuscripts
(23, 26-27, 28-29, 34-35, 37-38, 39) and 2 engravings
after drawings by Camper.

J.G. Fischer von Waldheim, Naturhistorische Fragmente
(Frankfurt a.M., 1801).

++ Contains the drawings of the skull of an adult orang-
utan together with an explanation, which Camper sent.to
Sémmering (Tab. III, IV, p. 207-208). A facsimilé of Cam~
per's manuscript was published by SSmmering's son (see
no. 133).

J. van Munster, Een zestal verloskundige operatien en

waarneemingen ... Met een aanprijzenden brief van wijlen

Professor Petrus Camper (Amsterdam, 1804).
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SAMENVATTING

Dit proefschrift behandelt het werk
meer opmerkelijke zoSlogen uit de achtSTZLdZeZez:n g:
weten Petrus Camper (1722-1789), Met de Fransman 6au-
benton stond hij aan het begin van de renalssance wel-
ke de vergelijkende anatomie in de tweede helft van de
::ht;iende eeuw beleefde. In het begin van de negen-

ende eeuw zou de
roBlogle werdar, ze wetenschap de hoeksteen van de

Camper was een van de weinige achttiende- 6
logen die zich niet conformeerde aan de ovzizzziszzge
idealen van de systematiek. Voor hem stond het vast
dat echte vooruitgang in de zoGlogie alleen mogelijk
was indien men uitging van de anatomie. Zijn eigen re-
search was in de eerste plaats gericht op de uitbrei-
ding van de anatomische kennis der vertebraten. Camper
realiseerde zich echter zeer wel dat dit slechts gen
eerste stap was op de weg naar een zodlogische weten-
schap, ﬁnatomie was niets minder maar ook niets meer
dan de "eenige en standvaste grondslag ... van de we-
zenlyke Natuurlyke Historie der Dieren." In de loo
der tijd heeft Camper de anatomie benut als basis voog
drie soorten zodlogische kennis, te weten de fysiolo-

gie, systematiek op soortsniveau en ve
tomie in engere zin, reelifkende ana-

Het eerste hoofdstuk begint met een kort ~
fische schets. Vervolgens worden Camper's o;zazzgg;:n
over de wetenschappelijke methode geanalyseerd en le~-
ren we hem kennen als een overtuigd aanhanger van het
door zijn leermeesters 's Gravesande en Petrus va
Musschenbroek verkondigde empirisme. "

Hoofdstuk 2 1s voor het grootste deel gewijd aan

201

=;2ijn zobtomische onderzoekingenl Daarin lag het accent
-op de beschrijving van exotische en weihig bekende
.dieren als orang oetan, olifant, rhinoceros, giraffe,

rendier en diverse walvisachtigen. Verder komt in dit
hoofdstuk zijn fysiologie aan de orde. Als gevolg van
de beperkingen die er voor hem kleefden aan de bij de

" functionele analyse gehanteerde anatomische methode

waren Camper's aktiviteiten op dit gebied van betrek-
kelijk geringe omvang.

Hoofdstuk 3 behandelt Camper's kritiek op de syste-
matiek en zijn speurtocht naar de structurele unifor-
miteit der vertebraten. Dit laatste was voor hem hét
middel om te komen tot de algemene inzichten die hij
beschouwde als de hoogste vorm van wetenschappelijke
kennis. Camper verzamelde een ongeévenaarde hoeveel-
heid materiaal die de gedachte van de eenheid van
bouwplan ondersteunde. Zijn allesoverheersend empiris-
me verhinderde hem deze gegevens te synthetiseren en
generaliserende uitspraken te doen.

In hoofdstuk 4 wordt Camper's fysische anthropologie
besproken, In dit hoofdstuk wordt uiteengezet hoe hij
met behulp van de structurele eigenschappen der rassen
de eenheid van de menselijke soort demonstreerde en
hoe hij, eveneens op puur zodlogische gronden, een on-
derscheid maakte tussen de mens en zijn naaste verwan-
ten, namelijk de mensapen en de orang oetan in het
bijzonder.

Hoofdstuk 5 tenslotte is gewijd aan zijn fossielen-—
onderzoek. Allereerst wordt hierin een analyse gegeven
van zijn pogingen de versteende resten van vertebraten
te identificeren. Daarna wordt ingegaan op Camper's
denkbeelden over de geschiedenis van de aarde en van
het leven op aarde. Het fossielenonderzoek blijkt Cam-
per te hebben gebracht tot een afwijzing van de ortho-
doxe lezing van het scheppingsverhaal. Uiteindelijk
raakte hij ervan overtuigd dat er talloze diersoorten
zijn uitgestorven en dat de aarde een aanzienlijk ho-
gere ouderdom heeft dan doorgaans op grond van de bij-
belse chronologie werd aangenomen.
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Dissection drawing of a shark embryo (uBL,
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