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Editor's note 

In commemorating the bicentenary of the death of Carl Linnaeus on 
January 10th 1778 The Swedish Linnaeus Society and The Linnean 
Society of London jointly arranged a symposium entitled Research on 
Linnaeus--progress and prospects. It was held first in London and then 
moved over to Uppsala and Stockholm, where, in addition to The 
Swedish Linnaeus Society, also The Royal Swedish Academy of Science 
and Uppsala University acted as hosts. For all participants those days in 
May will be memorable, particularily on account of the beautiful weather. 
It seemed as if Nature herself wanted to celebrate one of her greatest 
lovers. 

This volume contains most of the papers read at the Symposium. 
Some appear here in somewhat extended versions while others have 
been or will be published elsewhere and one paper unfortu nately can not 
be printed at all. The manuscript of William T . Stearn's initial lecture was 
stolen <luring the banquet in Uppsala, a loss which is much to be re­
gretted. 

However, these papers offer a survey of the Linnaean scholarship of 
today. We hope that they will not only summarize progress to date but 
will also give prospects for further research in years to come, with or 
without any Linnaean commemorations. 





STEN LINDROTH 

Linnaeus in his European Context 

Carl von Linne-or Linnaeus, as I am forced to call him- never learned 
any foreign modern language. In his youth, he lived for three years in 
Holland, where he entered on his path to glory and power, but 
thro~gh,out his life he was quite satisfied with the Latin that he had 
learned at school and his own Swedish dialect. In his maturity , when he 
was firmly placed on the botanical throne in Uppsala, Linnaeus corre­
sponded with natura! historians all over the world and received their 
specimens . He was a man for Europe and the international scientific 
society; everbody knew his name. But he never left Sweden and in later 
years not even Uppsala, except for short trips to Stockholm in order to 
visit his friend Abraham Bäck or the royal natural-history collections. His 
life was his work-his botanical garden, his herbarium, his lecture room, 
and Hammarby, where foreign students flocked around him on beauti­
ful summer days . 

In short, I think that we have to confess that there is something slightly 
provincial about Linnaeus. We have to judge him in his European con­
text, from the broadest angle of view possible, but, in doing so, we shall 
discover that in many respects he is very different, in a way, non-Euro­
pean, alien to his own time. Linnaeus was a man of tremendous original­
ity and power of mind. He had, he himself tells us, reformed a whole 
science, namely, botany, and inaugurated a new epoch. His enormous 
influence in the botanical world springs from the marvellous clarity and 
energy of his works, and the fact that they were so many; you could 
hardly resist them. His main achievement, his botanical system, was, of 

' ' 

course, born out of earlier attempts to create order in natura! history by 
Ray, Tournefort and others. But Linnaeus as a taxonomist worked with a 
consistency, an alm ost fanatical one-sidedness unheard of before and this 
chief characteristic of his- I would say, his whole mental constitution-­
isolated him in a way from his contemporaries abroad but not, perhaps, 
to the same degree (and that will be my first point) from his Swedish 
fellow-cou ntrymen. 
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In working on his material-thousands and thousands of plants and 
animals--Linnaeus had just one thing in mind: order must prevail. 
If he could not find it in nature, he had to introduce it himself. To this 
end, he elaborated his own tools, a world of concepts which enabled him 
to construct his system of classes, orders, genera and species. We all know 
today-and we ought to have known it from the days of Sachs--that in 
this tremendous undertaking Linnaeus was strongly influenced by Aris­
totle and scholastic philosophy. There is a kind of paradox here. As an 
observer of natura! specimens--alive or dead-Linnaeus had no equal; 
from his horse's back or at his working desk, bent over his herbarium 
sheets, he saw everything and stored the details in his excellent memory. 
He was an empirical genius, he loved sensual reality , anda motto from 
Francis Bacon very appropriately opens the Fundamenta botanica of his 
youth. But the very intensity with which he experienced the multitude of 
different species forced him to abandon empiricism in putting them into 
some kind of system. He must create cosmos out of chaos, otherwise he 
might get !ost. And so Linnaeus began to construct his cosmos, with the 
help of ready-made concepts, lika a scholastic philosopher in the Middle 
Ages. He knew very well what he was doing-that, inter alia, his sexual 
system for the plants was an artificial one, not corresponding to nature . 
But he was under the influence of an almost demoniacal possession. He 
could not grasp anything, he said, which was not brought into order and 
his talent for organizing everything around him, like soldiers on a 
battle-field, in groups and sub-groups did not show itself only in natura! 
history . 

So, the eye and the order represent what may be called the two faces of 
Linnaeus--Linnaeus the masterly observer and Linnaeus the scholastic 
philosopher, who may seem strange to us . But this latter Linnaeus of the 
Systema naturae and Philosophia botanica was no stranger in his Swedish 
intellectual environment, which is what I should like to show to you. The 
urge for completeness and order, the talent for describing vast amounts 
of empirical facts and putting them into neat systems, in short, scholasti­
cism of some kind, has always, in a peculiar way, been characteristic of 
Swedish intellectual lif e. 

It seems, in this connection, revealing that once, in the Middle Ages, 
when Sweden was first incorporated into European higher civilization, 
French scholasticism was the main intellectual influence dominating the 
scientific community-we unfortunately missed the humanism of the 
twelfth century. It seems as if Swedish science has ever since been 
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characterized by this beginning. And look a t the period when Sweden 
was a great political power, the seventeenth century! At that time, when 
Sweden emerged from obscurity and entered the European scene in 
order to fight the Pope and th e Emperor, it really gave proof of unex­
pected talents for organization and discipline. The Swedish triumphs of 
the Thirty-Years Wa r were made possible by an almost overwhelming 
gift for order and practical solutions, in the civil government at home 
and in th e conque ring armies abroad. And how illuminating was the new 
Swedish ecclesiastical law of 1686, which introduced the well-known 
parish registers, in which every Swedish citizen was documented from his 
birth until his death. In the middle of the eighteenth century, these regis­
ters were fundam enta l as sou rce materials for Swedish population 
statistics , founded at that time under the direction of the astronomer 
Pehr Wilhelm Wargentin and in their completeness a mode] for the 
world . No other nation in Europe now had a more thorough knowledge 
of its population than the Swed es; the one and a half million Swedish 
citizens were all annotated in the proper sta ti stical columns as barn , 
dead, married, sick a nd so on. 

You may ask what I am getting at and my answer is this: it seems as if 
there ,vas something in the Swedish mind or cultural or bureaucratic 
tradition which was connected with the Spirit of Order and Organiza­
tion . You may call it , if you ,vish, a practical , very extrovert spirit, whose 
sole aim is to tackle the innumerable, specific facts or entities of outward 
reality and to bring them under some kind of control or system. 

I hope you see my point. This Linnaeus , the taxonomer and sys­
tem-builder. Only substitute the Swedish population for the children of 
Flora, and you have him! And not only Linnaeus. As I hinted above, 
Swedish science, and especially natura! history, has always been marked 
by this same spirit of organisation and systematization . Take, for in ­
stance , mineralogy and chemistry, two sciences in which Sweden from 
the middle of th e eighteenth century exce lled as one of the leading 
countries. Two contemporaries of Linnaeus, Joha n Gottschalk Wallerius 
and Axel Fredrik Cronstedt, made Swedish mineralogy a pattern for 
Europe, by publishing excellent hand-books in which all known minerals 
were described and registered in systematic order. Wallerius, especia lly, 
had as systematic a mind as Linnaeus, whose declared enemy he was , by 
the way. In his Hydrologia or "the kingdom of water", he even distributed 
all kinds of natura! waters into classes, orders, genera and species in the 
most pedestrian Linnaean man ner . And Swedish chemistry (born of the 
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mineralogical research) showed much the same vein of painstaking 
observation and system-building. Its main purpose was to discover new 
specimens, new elements or substances, just as Linnaeus had enrolled 
new recruits in the armies of Flora. The list of chemical elements dis­
covered by Swedes is quite imposing. ,The younger contemporaries of 
Linnaeus-Scheele and Torbern Bergman and his pupils-were masters 
of this kind of chemical analysis, and Bergman completed his life's work 
with his famous table of • chemical affinity, in which, after making 
thousands of laboratory experiments, he organized the chemical sub­
stances in the strictest order, regulated by immutable laws. And then, one 
or two generations later, came Berzelius, with the tremendously impor­
tant mission of bringing chemistry as a whole into a coherent, theoretical 
system based on the atomic theory of Dalton. What performance could 
be more Linnaean? Berzelius even, like Linnaeus for the living things, 
constructed a new chemical nomenclature, still in use. We may even, I 
think, ven tu re to take a look into the quite immaterial world of theology 
or the fate of the human spirit af ter death. The person I have in mind is 
the famous Swedish prophet and visionary Emanuel Swedenborg, a 
distant relative of Linnaeus. The very strange spiritual world which 
Swedenborg described in convincing detail in his diariesafter he turned 
prophet is so pathetically Swedish in its emphasis on order and the 
hierarchical system which reigns even between the immaterial spirits 
that , in short, one may call Swedenborg a Linnaeus in the world of spirits. 

So far I have spoken not of Linnaeus in his European context, as I 
ought to have done, but of Linnaeus in bis Swedish context. But this is 
part of my strategy. I have tried to show that in his Swedish milieu, as an 
exponent of the Swedish cultural or social tradition of the seventeenth 
and eighteenth centuries, Linnaeus the botanist was rather a normal or 
even representative scientist. He hated chaos, as all Swedes do. But he 
bad to face the consequences. He worked for the benefit of the whole 
botanical (and zoological) world and the great question was, of course, 
could his ideas in systematics and taxonomy, his scholastic grasp of the 
problems, be accepted by natura! historians in other countries? To what 
extent they were accepted, we have now a much better opportunity than 
before to decide. Dr Frans Stafleu (whose absence at this symposium we 
regret very much) has given us in bis excellent book Linnaeus and the 
Linnaeans an overall survey of the fate of Linnaean systematics in Europe 
during the eighteenth century, and, of course, I have benefited from 
reacling it. 
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Now, in order to understand the fate of Linnaean botany in eigh­
teenth-century Europe we must make it clear what Linnaeus stood for, 
what it implied to become a Linnaean . It was not-and this is the impor­
tant thing-a matter of embracing one or more new scientific facts or 
theories. Linnaeus did not make any important discoveries in natura! 
history at all, nor tried to explain olcl discoveries in the light of new 
theories. Instead, he worked out a method of his own, the method, as he 
thought, for describing and arranging the plants of the world . You might 
be impressed by the lucidity and logical consistency of this method (in­
cluding the sexual system) and consequently convinced of its practical 
utility, but you could not prove it or disprove it , because it had nothing to 
do with scientific verification or falsification. You were, from the theoret­
ical point of view, quite free to adopt any other systematic arrangement, 
and so much for that. Linnaeus, in fact, considered himself to be and was 
the creator of what may be called a kind of religion, a system of botanical 
dogmas expressed in the Philosophza botanica, which was the work of a 
scholastic legislator, not of an empiri ca! natura! historian humbly search­
ing for truth. And so, over the years, from his garden in Uppsala, he 
watched the progress of his botanical principles in Europe, like Sweden­
borg the founder of a new church. There were sudden conversions to his 
system-and he rejoiced-and there were the hard-hearted, who ignor­
ed him or even opposed him . 

In a rather over-simplified way, we can make the following statements 
as to the fate of Linnaean botany: in England he was a great success, in 
France he was rejected, in Germany he met with a mixed reception. This 
is not the pattern we should expect and is not, perhaps, so easily ex­
plained. But the Linnaean tide or fashion in England , which started in 
mid-century, seems to have had obvious causes. At this time, academic, 
theoretical botany had no high status in England. This means that, 
consequently, the Englishmen could have had no real interest in the 
deeper, philosophical or scholastic implications of the Linnaean method. 
They were a practical and pragmatic people, and the philosophical 
tradition they cherished was the empirical one, in which Francis Bacon 
and John Locke were the domestic gods. And hence it followed that they 
were impressed by the immensely practical and easy-to-learn basic prin­
ciples of Linnaeus's sexual system and other reforms of botany. With 
them in mind you could easily identify and name an unknown plant in 
your herbarium or your garden. In England, Linnaeus seemed to have 
been sent from God as an indispensable help to every lover of flowers 
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and, as a matter of fact, it was the amateurs of various kinds among the 
Englishmen who prepared the way for him-gardeners and apotheca­
ries, the landed gentry, ladies and gentlemen. During the latter half of 
the century, there appeared the most devoted and useful of all the 
Linnaeans in Europe, an amateur, too, of the most genuine English kind, 
namely, Sir Joseph Banks. In the circle around the extremely wealthy Sir 
Joseph, in which Linnaeus's pupil Daniel Carl Solander was the foremost 
expert , the fame of the Swedish master was extolled even more than in 
Sweden. One may even say that, after the death of Linnaeus, the London 
of Banks and Solander and not Uppsala was the centre of Linnaean 
studies. In Banks' apartment in Soho Square one could meet botanical 
visitors from all countries , looking through his magnificent herbarium 
and finding every book of natura! history that they wanted in his equally 
magnificent library. 

Yes, Linnaeus was, above all , a man for the non-professionals. The 
amateur writers of floras, the gardeners and the keepers of natural­
history collections used his handbooks every day. Who was (and now I 
am crossing the Channel) the greatest admirer of Linnaeus in France? 
Probably Jean-Jacques Rousseau, the half-crazy philosopher who rnade 
Nature his Gospel. For the rest, as I already have said, the France of the 
Enlightenment was nota good countr y for Linnaeus. His own colleagues, 
as a rule, dismissed him, at least in the predominant centre of French 
culture and learning, Pari s, where the powerful members of the 
Academie des sciences directed the development of French science. Two 
of them- the great Buffon and that strange man Michel Adanson- were 
everywhere known to be his main enemies. The reason was simple 
enough. One cou ld not, or ought not, they thought, to force Nature into 
the narrow categories of ready-made, classificatory concept. Buffon even 
declared that one should not classify at all. In every respect , he appeared 
as the antipole of Linnaeus-an eloquent grand-seigneur in the salons of 
Paris, a philosophical thinker more than an observer of little things in 
nature. And yet, oddly enough, of the two men, Buffon had the more 
empirical mind, at least in his earlier years. Much has been written in 
recent yea rs about Buffon and the Buffon-Linnaeus controversy. I 
should like to mention an excellent, very recent article by Phillip Sloan . It 
seems to me that, on the whole, the sympathies in this controversy are 
nowadays rather on the Frenchman's side , which of cou rse, l regrel! He 
(like Adanson) cou ld not stand the scholastic spirit of the great Swede . 
The worst thing one could do ,vas to "impose on the reality of the 
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Creator's work the abstractions of our mind", and by this Buffon meant 
classes, orders and genera. They were just "entities of reason", simply not 
true. Buffon was, as you will easily realize, a fervent nominalist. In the 
first volume of his enormous Histoire naturelle, in which he Iaunched his 
attack on Linnaeus, he even denied the existence of species. In Nature, 
there existed only innumerable individuals, which merged inta each 
other by almost indiscernible gradations. Hence it followed, according to 
Buffon, that all classification in the Linnaean sense of the word was in 
principle impossible, a meaningless task which did not tel1 us anything 
about Nature. But the gulf between the two leading natura! historians of 
the time went deeper than that. To Buffon, and to everybody who 
reasoned like him, Linnaeus had killed living nature, whose real essence 
was dynamic force, change and everlasting movement in time and not 
empty abstractions eternally stuffed inta the pigeon-holes of a conceptu­
al system. It is this standpoint which makes Buffon in a way a forerunner 
of modern biological thought. 

And all this was said about Linnaeus, who had a sharper eye for the 
empirical wonders of God's creation than any other man in his time and, 
perhaps, in later times. It is, indeed, paradoxical. As a matter of course, 
the pupils of Linnaeus, who fought his battle on every occasion detested 
Buffon and his heretical countrymen. Buffon, said Anders Sparrman 
(who sailed round the world with Captain Cook), interpreted nature with 
the aid of a kind of "spiritual vision" and in a "grandiloquent and 
pompous French language". When Sir James Edward Smith, the Eng­
lishman who bought Linnaeus's collections, met Adanson in Paris, the 
latter accused Linnaeus of being a scholastic. And Smith reported: " I was 
contented with smiling." He knew better-was be not the happy owner 
of a Linnaeus manuscript called A Journey to Lapland, and what was more 
alive with sparkling, splendid, ernpirical facts than these wonderful 
pages? 

In order to establish by contrast the main features of Linnaeus as a 
natura! scientist, however, we need not turn to his French opponents. As 
a matter of fact, there lived in Sweden a contemporary of Linnaeus anda 
friend of bis who was an excellant natura! historian in bis own right and 
yet did not belong to the Linnaean or peculiar Swedish tradition of order 
and classification. His name was Charles De Geer and be was the richest 
man in Sweden at that time and the owner of the prosperous Leufsta 
ironworks in northern Uppland. As an amateur, De Geer was one of the 
leading entomologists in Europe <luring the eighteenth century and the 
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author of a huge work in seven volumes called Memoires pour servir a 
/'histoirt' des in.1tcles. There we encounter a scientific spirit of investigation 
which may be considered European and continental, even Buffonian. 
Even in bis social position, De Geer was of quite anotber type than 
Linnaeus, an aristocrat who had spent bis boyhood abroad, in Holland; 
he spoke and wrote French better than Swedish. In his entomological 
work, he did not bother about taxonomy and systematics, because he 
did not like them. Meaningless catalogues and useless descriptions of 
"dead insects", De Geer argued, were of no great interest. Without 
hesitation, he could name and identify butterflies from tbeir habits of 
life. It is revealing tbat he entered into correspondence witb the famous 
Charles Bannet in Geneva, who discovered the non-sexual propagation 
of apbicls and , like Buffon, denied the existence of clear-cut species in 
nature. As an entomologist, De Geer found his models and his inspira­
tion not among tbe classifiers but among anatomists and experimenters 
like Malpighi, Swammerdam and Reaumur, whose great Histoire des 

insectes be continued. His own books were filled with painstaking descrip­
tions, often made with the aid of an excellent microscope , of the inner 
structures of insects, their ecology and, above all, their transformations. 
In these fields, Charles De Geer was a maste.r-the only man in Sweden 
who made a modern, truly biological approach to the problems of natur­
a! history. 

Everything I have said so far has been said with one single purpose-to 
try to demonstrate the originality of Linnaeus from a European point of 
view. Twenty or thirty years ago, it was not possible to paint a picture of 
Linnaeus like this. It is thanks to the research on Linnaeus and con­
temporary biology <luring the last few decades that this has been made 
possible. Linnaeus was unique in a way that was never realizecl in former 
times, when he was universally considered the gentle king of flowers in 
secret alliance with Nature. In one essential respect, he ended an epoch 
in the history of botany; partly he was, so to speak, very behinclhand. 
That is true also as regards his personal feelings and secret innerlife. The 
strange annotations made in his old age, Nemesis divina, are indeed 
clocuments from a very archaic mind, brought up in the unenlightend 
world of the Old Testament. In Linnaeus's enraptured hymns to nature 
and the wonders of the Swedish summer, he borrows heavily not only 
from the Old Testament but also from the poetry of an earlier age, 
namely the seventeenth-century Baroque, with its love of paradoxical 
expressions and the gods of classical antiquity. In other fields, too, it 
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scems to me that Linnaeus was deeply rooted in Lhe d yi ng ,1·orlcl of thc 
Baroque period. I think that it applics e\'en to his life ,1ork-the system 
of nature. In his magn ificent co nstructions of Lhe kingdom s of a nimals, 
plants and mineral s, thcre isa bold and pure grandeur which ,,·as born of 
the rati o nalistic sevcnteenth cenLury, it reminds me of Lh e green musi cal 
compositions of Joh an n Sebastia n Bach. 

In my las t remarks , l touchecl upon an aspcct of" Linnac us ,rhich in his 
m1·11 Lime ,,·as unknown in the great Europcan ,rorld. I am re f"erring to 
Linnaeu s as a writer in thc S,1 edish langu age. The Linnaeus , whom it ,,·as 
my task to deal wiLh in this lecture, the man of internationa l fam e, thc 
bolcl reformer of systematics, thc Larget of Buffon's arrows, wrote, of 
course , in Latin. But his counLrymen, in Sweden, knew and still know 
another Linnaeus, th fl olhe, Linnaeus-the tra\' e ller in Lh e Swedish pro­
vinces , Lh e incomparable speaker, the writer o f le tters charm ing beyond 
all description. l do not know if Buffon or Adanson would ha ve liked 
him , probably not , but we do. The tremendously importa nt placc which 
Linnae us has occupied in the Swcdish cultura l tradition up to the present 
day (I think that it has no counte rpart in th c history of science) is due I 
belie, e, a lmost entire ly Lo his giving expression, in ,,ritings accessiblc to 
a ll hi s fellow-countrymen, to thc wonders ot S,1-cclish na ture. Writing or 
speaking in his moth er tongu e, without any hea\'y rcsponsibility, hc fe lt 
easy and ha ppy , h e ,,·as just th e obscrver and describer, the empirica l 
genius whom nothing escaped. ff you know a nd love this Linnaeus (and 
all ,re Swedes do) , you will always recognizc him again , c,·cn in his driest 
catalogues, like Species J1la11/r11u111 or Syslema 11r1l11rn e. \,Va lking in God's 
wonderful nature , o,·er the flowering fields , h e ,,·as himself a great lo\'er 
and he had the man-e ll ous gift of communicating this love Lo his pupils. 
Scholasticism was far awa y whe n he madc his famous botanical excur­
sions in the neighbourhood of Uppsala , to the delight o f" hundreds o l 
students, who ga\'e ex pression to th e ir happ y feelings ,,·hc n in th e e\'en­
i ng they left the master at the door of his house. "Vi\'at Li nnaeus", they 
shouted, a nd there is no reason wh y we should not today, t,10 hunclred 
years after his death , use exactly th c same ,,·ords: ·'V i\·at Linnaeus." Thcy 
may, I think, \'ery fittingl y introdu cc today's plcasures . 

2- SLl. JLJ7K 



KARL-GUSTAV HILDEBRAND 

The Economic Background of Linnaeus. 

S\\reden in the Eighteenth Century 

It has already been demonstrated , in the first con tributions to our 
symposium, how strongly Linnaeus ,vas influenced by his country and his 
environment. It is certainly meaningful to ask, even in regard to 
economic and practical matters , what eighteenth-century Sweden meant 
to Linnaeus and what his work meant to eighteenth-centur7 Sweden. But 
it is not easy to give a concise and definite answer, and the follmving 
remarks should be regarded as very tentative. 

Linnaeus's Sweden was a poor and predominantly agrarian country. 
Less than 10 per cent of the population lived in the cities, "hich were 
small and, of course, very unhealthy, as all cities were in those days. 

Most things in S"·edish society werc adapted to its agrarian character. 
As part nf their pay, officers, soldiers , clergymen and ma ny ci,·il serva11ts 
bad the use of' landholdings, big or small, and it often happened that 
these holdings were rnore interesting to them th an their official duties. 
The leacling , and internationally important, export inclustry of the 
country " ·as i ron production. The iron came from more than 300 small 
iron\\orks scatterccl ovcr many parts of the countryside and heavily 
dcpenclent on the surrounding peasantry for charcoal and transporta­
t.ion. 

The t:ype of' government and administration that \\·as built up on this 
somewhat primitive basis was in some respects astonishingly advanced. 
The bureaucracy was unusually powerful but also relatively-and the 
blessing of' Europcan bureaucracy werc certainly relati\'e in the eigh­
teenth century-enlightened and even honest. There \\'as a good deal of 
interesting political experimentation and debate among the Swedish elite 
and, as we know , the century was one of the great. periods in the history 
of S\\·eclish natura! science. 

The economic condition of the country was not quite as static as might 
be expected. Somc agricultural change ,ras necessitated by the popula­
tion growth: between 1720 and 1815, the increase \\ as 70 per cent or one 
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million people. This causcd difficulties but not catastrophe; fortunately, 
there was a considerable amount of land reclamation and there was also 
e\'ery reason to introduce improved methods of agriculture. Both in this 
respect and in all other ficlds of economic life, not least in ambitious 
plans for import substitution, the new rational thinking and the typical 
optimism of the century led to an unexampled enthusiasm for innova­
tion. The results were not always what had been cxpected, but the 
powers of cliange were evidently beginning to work, at least to pa,·e the 
way for future de\'elopment. 

I nstead of digressing on these points in general, I shall mention a few 
results and ideas from recent or relatively recent research which may 
illustrate and confirm or, in som cases, modify the conventional picture. 

One of these contributions comes from the history of price fluctua­
tions. It has been demonstrated that grain priccs were remarkably dif­
ferent indifferent regions and also changed differently. The dispersion 
is so pronounced that it shows a lack of integration in the economy. To 
ment.ion one instance, bad harvests were often a regional phenomenon, 
and the economic mechanism For relieving the consequences by de­
live ries from better-provided parts of the realm was evident.ly too slow 
and generally inefficient. The impact of this is easily seen when the 
eighteenth century is compared in this respect with the nineteenth. And 
the whole problem is more important for the general theme than one 
may think at first. It is evident that Sweden was not an economically 
unified country in the way modern nations are. And if it was difficult for 
goods and prices to move rapidly from province to pro\'ince, then it must 
have been difficult also for people and for ideas to do so (2). 

Another important result stems, astonishingly , from British research. 
The Swedes may have contributed something like half the amount ofbar 
iron used in early eighteenth-century England. The fact that we could 
compete with English ironmasters in this \\'ay has gencrally been ex­
plained by our more abundant forcsts; it has been assumed that it was 
literally impossible for the British to get enough timber for charma! 
production, that the crisis was a dramatic one, and that our virgin forests 
provided the only possible solution. 

We certainly had more forests and fever consumers than the United 
Kingdom, but British schalars ha\'e shown, quite convincingly, that there 
was no clramatic fuel crisis in England around 1700, that charma! prices 
did not rise in any significant way , and that the British imerest in 
experimenting with coal instead of charcoal in iron production was 
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motivated , in those days , not by the scarcity, of fuel but by the higher 
labour costs in charcoal production. If that is so--and I really think it 
is-it seems very difficult to avoid the conclusion that the most important 
comparative advantage of the Swedish ironmasters may have been not 
the abundant forest resources , valuable though they were, but the low 
cost of labour, i.e. the modest demands of the Swedish peasant popula­
tion, for whom charcoal production and transport were side-lines in 
comparison with the work on their own, generally insufficient landhold­
ings. We were , thus, in a situation that is well known in many developing 
countries today: if we could compete at all , it was because of our low 
wages or, in other words, because of our poverty (3). 

The third instance is from the history, economic and social, of the 
Swedish peasantry. An interesting and provocative book by Professor 
Herlitz , of Göteborg, has both accentuated the old truths in a new way 
and opened up some new vistas on the panorama of the eighteenth 
century. His most important observations are based on something which 
may not sound very exciting, namely, a systematic study of land values 
and the land market. He makes one remark which should have been 
self-evident to all of us but really was not. The price of the peasants' land , 
which was heavily taxed, was naturally far below the price of the land 
belonging to th e nobility and gentry, which had the benefit of extensive 
tax exemption. As a very considerable part of the agricultural land in 
Sweden was peasant-owned, we have always instinctively imagined a sort 
of relatively even balance between the different owner groups , but if one 
asks for the land value and not for the area of the land , the picture is 
quite di fferent. In apart of western Sweden which was used as a test case, 
one-third of the holdings were owned by peasants, but tax evaluations 
from the beginning of the century yield the result that the peasants' 
share in the ladn value was only a small percentage. This illustrates , much 
better than before, the enormous gap between rich and poor in the 
traditional agricultural society (4). 

But this constructive re-arrangement of old knowledge goes together 
with something which is , as I said , totally new. By a comparison of sale 
prices from tvvo decades, Herlitz has demonstra ted that the difference in 
price between privileged and unprivileged land decreased quite dramati­
cally between the 1730s and the I 770s. lf prices are expressed not in 
money but in grain-a device by which one avoids the effects of inf1a­
tion--it turns out that the privileged land kept its value , in real terms, 
while the value of peasant land nearly trebled. 
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This is a result from onc specific period a nd onc part ol" the country, 
but th e r esult is so pronoun ced that it must have some sort of a general 
sig nifi ca nce. Something important-,,·e cannot ,,·ith any certainty say 
exact ly ,,·hat-occurred in the agricultural sector , and it. occurred in the 
d a rk a nd unknown world of the peasant.s, not in the world of the 
ed ucated landowne rs. 

There are seYeral factors that may haYe contributed to this. In the 
reg ion that has heen parti cu la rl y imTstigated by He rlitz, an unusually 
!a rge part of the taxes 1, as lixed in money, and th e general inflexibility of 
la nd taxation, togeth e r with a good deal of infla tion , led toa reduction o f' 
the real value of th e taxes. But this can only explain a small part of th e 
cha nge. A more important factor is that the peasa nts who owned th eir 
la nd were far more in te res ted in land redarnation than th e peasants who 
were tenants of privileged land-and the newly cultivated areas were not 
taxed in the beginning. But it is impossibl e not to conclude that land 
reclamation in this period, eve n a mong the "ignorant" p easants , must 
ha1·e been combined with som e sort of technical progress in agriculture. 

And this runs countcr to some of our predominant traditional assum­
tions. It ,,·as a commonplacc in most contemporary 1,Titings , and it has 
been acce pted in the grcater pa rt of later historiogra ph y, that the ignor­
a nce a nd conservatism of the peasants was thc main obstacle to 
agricu ltural progress , that innovation was practica ll y excluded in th e 
old-fashioned world of th e village community, and that education and 
e ne rge tic organizational measures from above were Lh e only factors th at 
could , at least in the long run , cliange anything in th ese circumstanses . Il 
is ce rtainl y true th a t thc specta cular agricultura l refo rmers vvere to be 
found in the rural upper o r middle classes. But th e idea that nothing of a 
progressiYe nature could have happened a mong th e peasants is only a 
special case of th e general opinion that the lower classes are , for some 
reason, more stupid th an other people. Even in e ighteenth-century 
litcrature, protests against. th e prevailing view are to be met with: it has 
been pointed out that any relative slackness in the peasa nts' interest in 
reform might well have occurred for economic r easons--following from 
their restricted means and thc difficulties in th eir situ ation-instead of 
be ing a sign of their inn ate backwardness (5). 

It should also be re membc red that progress on small and scattered 
la ndholclings is often more difficult to obse rve than clianges in more 
exte nsi1·e surroundings, a nd that even relative ly small improvements 
among the majority m ay well mea n more to th e national economy th a n 
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clrama tic successes among the p rivil eged few . Something of this son has 
been poin ted out as rega rds Norwegian economi c progress , especially 
among thc peasants, in the earl y ninetee nth century (6). 

The co 11Lim1 ecl changes in the peasant world were to bring new prob­
lems and complications. Th e e nclosure move ment that beca me really 
efficicnt af ter Linnaeus's death caused a grmving diffe rentiation be tween 
the peasa nts who were be tte r off and more successful and those who 
were poorer and maybe more enterprising. Peasants of the former type 
were able Lo keep and enlarge their holdings , ultimately achieving a 
highe r status in rural society, while a good ma ny of the oth ers became 
p roletarizcd . This new constellation ma y have been advantageous for 
economic progress , just as capitalism was in another sphere , but at a 
heavy price. This is , however, something that took place at the ve ry end 
of the eighteenth century , a nd es pecially in the first hall· of th e 
ninetee nth , so it has only a restrictecl interest as r egarcls the present 
theme. 

Th e impress ion of growth-or of the potentialities of growth-in the 
agrarian sector is of some importance for our unclerstanding of the 
general reform enthusiasm of the period. Especiall y the yea rs between 
about 1720 and abou t 1770-which cove r most of Linnaeus's active 
life-were a n era when ever yone experimented, everyone hade great 
and remarkable plans for the fu ture of the economy, eve ryone was 
prepared to debate new ventures or new ideas. The government contri­
buted by provicling all sorts of subventions, privileges and regulations. 
Historia ns of the o lder moralisti c and dogmaticall y liberal school used to 
stress that all this , or at least most of it, was e ith e r obnoxious or pointless. 

At least during the last 25 yea rs , there has been a revision of this view. 
The textile manufactories tha t were developed in eighteenth-century 
Sweden to procluce costly brocacles and other luxurious stuffs which 
would otherwise have been importecl were ce rta inly both over-ambitious 
and in ma n y cases unprofitable, but it has been d emonstrated that the 
entrepreneurs were not entirely misguided and that the manufactories 
were not only a n artificial product of lavish government sub,·entions 
Several of them were happily re-organized and continued with a revisecl 
production programme when th e heyclay of public subventions was over 
(7). 

In another fielcl of economic policy and its effects , the inflation of the 
l 750s and early 1760s, it has bee n convincingly argued that even this-­
which was, of course, anathe ma to the traclitional historians--may not 
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have been only for the bad . At least in its early and more innocent stages, 
the inflation must have encouraged land reclamation and other agri­
cultural investment, possibly with important consequences for the fu­
ture (8). 

More important than these observations on partiCLda r points is, how­
ever, the impact of recen t practical experience. Many of the activities in 
the eighteenth century are well-known featu res of modern economic 
practice, and not only in the more acute forms of present neo­
mercantilism. Espccially in the case of the developing countries, it is 
self'-e,·ident both that uninterrupted experimentation , for import sub­
stitution or for other reasons, is quite inescapable , that much of this is 
beyond the means of private investors, and that government assist.ance, 
in one form or a nother , is necessary. And as Professor Lindroth points 
out with reference Lo t.h e eighteenth century in his great work on the 
Swedish Academy of Sciences, how could experimentation occur if not 
by trial and error? (9). 

lt may be added that one of the developments that ultimately led to the 
lndustrial Revolution in Britain was the enormous intcrest in experiment 
and inncn·ation , sometimes constructive and sometimes relatively sense­
less , that is so typical of the late seventeenth and early eighteenth 
centuries in that country. The awakening of the innovating spirit is 
always, quite independent.ly of its success at the moment, one of the 
important events in the history of any country. 

Just one more remark on the general background. In Sweden, as 
elsewhere, the younger historians are generally more apt than their 
predecessors to stress the role of social conflict as a main historical theme. 
Just as the political conf1icts of thc turbulent eighteenth century were of 
great importance for future political and ideological development, the 
tensions between different economic interests in society were not only 
interesting in themsclves. In some way , they provided the energy , the 
dynamic force, that was to creatc a new and more expansive society. 

It rernains to discuss why all this is interesting with regard to Linnaeus. 
First of all , he has descrihcd thc society which I ha,·c tried to characterize 
or, al anv rate, he has gi,·en a ,rhole series of impressionistic glimpses of 
its e\'eryday life. The journals of his tra\'els through different Swedish 
prO\ inccs in the 1730s and 1740s contain many odd and picturesque 
things , but a great deal of thc content is representative enough, and it 
really does justice to the agrarian character of pre-industrial Sweden, in 
all its diflerent aspects, from the hospitality and the interesting conver-
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sation in the manor houses to those smoke-fillcd cottages in some parts of 
southcrn S\\'eden in which there was no real chirnney and the ,,alls and 
ceiling \\'ere cO\·ered by thick layers of soot. Riding or driving was a slow 
business in those days. Linnaeus noted down his obsenations as he 
happened to make thern and, as the peasants were to be found every­
where, he has much to say about their costume and their traditions, the 
\\'ay their houses \\'ere built , the systems of' rotation, and the tools Lhey 
used(lO). 

To choose (Jne special field, we may ask \\·hat he has to say, in the tra,·el 
journals or elsewhere, about pauperism and th e social hierarchy. It 
would certainl y he a rnistake to depict him as any son of revolutionary. 
But he was a great ernpiricist, and he often writes in a realistic vein, 
without any illusions. This is easi ly secn in some of his general reflec­
tions, with their irresis tibl e mixture of ecological thinking and a some­
what naive proclamation of the ways of the Lord. vVhen he specifies how 
mirac ulousl y plants and animals prm·ide sen ices for other plants and 
anirnals, he sometimes crosses the borderline to the world of man. The 
sailor, he says, risks his life not for his own sake but for the profits of the 
merchant; the peasant plough s, sm,·s and reaps the harvest, though the 
main adva ntage of" a ll his toil will go to other people and his own share 
will be insignificant (11). 

In a splendicl passage, Linnaeus delincates the vegetable world as a 
strict counterpart to the social hierarchy. The trees and the flow ering 
plants are the magnates and the nobility. The grass is the peasantry, 
rnore widespread than the other classes , and strives to grow and survive 
the more it is trampled on. The moss, finally, is th e couager dass , those 
who have to use the poorest soil and who have undertaken ro cultivate 
what everyone e lse regards as useless. Is there, or is there not , an 
unclertone of irony or hidden protest in su ch remarks as these? vVe sha ll 
probably never know, but the analys is , as such , is perfect ( 12). 

When he turns from sounds to things, in his rather unphilosophical 
tra,·el notes, there a re interesting remarks on the env ironmenta l prob­
lems of t!1e \\·orkcrs. He describes the sili cosis from which those who 
work in the stone quarry at Orsa in Dalarna suffer. I-le speaks of the 
smoke from the cop per mine and the smelting-hou ses in Falun and its 
disastrous effects on the surrouncling vegetation. And he depicts the 
world of the miners, who work in darkness, heat and smoke, naked to the 
waist , with the sweat running down their bodies and in constant danger 
of accidents. "'The anxiety cornbined \\ith such a d e pth, \\ith darkness 
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and danger, made the hairs rise on my bead. I wished nothing more than 
to return to the surface again ... What is seen down bere is the true pic­
ture of hell; no priest can describe it as frightfully as rhis.' ' ( 13). 

This is nothing more tban a trave! vignette , dramatically expressed but 
with no political application . But it hasa very specific historical interest. 
Linnaeus visited tbe copper mine in 1734; nine years later, in 1743, the 
miners used somewhat revolutionary means. in connection with a big 
regional insurrection, to demand better economic conditions from thcir 
employers. Linnaeus depicts something of the background of their dis­
content. 

His observations are often instructive in their precision , and they often 
give food for reflection. On one of hisjourneys, he happened to pass by 
a forge and saw the hammersmith and bis ass istants, " the shirted, pale 
sons of Vulcan" . The shirts were worn because of the heat in the forge 
and were an ordinary part of the picture. But why werc the workcrs so 
pale? ( 14). 

In his Swedish en,·ironment , Linnaeus stands forth as a typical rep­
resentative of contemporary reform enthusiasm. His t.ravels were paid 
for by the government or by private people and institutions, but there 
was ahYays an economic motive behind them. In one case, he was in­
structed to look for medicinal plants and plants that could be used in the 
dyeing of textiles; in both cases, it seemed important that Sweden should 
become independent of imports ( 15). 

But Linnaeus's interest in improvement did not stop there. To men­
tion one of the many instances, he takes part in the general discussion on 
the use of manure in agriculture. Grain production was increasing in 
Sweden, both absolutely and in propmtion to animal production-part­
ly, it is presumed, as a consequence of the land elevation. Less cattle­
raising meant less manure, and this accentuated one of the permanent 
problems of traditional agriculture. Linnaeus's works abound with com­
ments and advice in this respect. He stresses the manure problem as an 
obstacle to successful land redarnation, and he often discusses the pos­
sibilities of substituting different things for the invaluable manure. He is 
also· interested, as every one was at that time , in the possibilities of using 
marl for improving the soil (16) . 

In his typical eighteenth -century way, he covers many other fields, too. 
He is intercsted in the textile manufactories, one of which was created by 
his colleague in the Academy of Sciences , Jonas Alströmer. He writes 
about a manellous plant, mentioned in great secrecy by a rural dean in 
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Udde\'tdla , from \\'hich can be macle a delicious bcvcrage, tasting practi­
cally like China tea bur much better for onc's health. Hc tries to prop­
agancli1.e for tlic use uf Nordic mcad instcad of' thc cxpensive and 
liurtf'ul wines imported from the Continent. or course, hc is enthusiastic 
about the IJrecding of silk\rnrms in S,l"eden ( 17). 

All thcsc suggestions, great and small, are, to Linnaeus, instances of a 
vc ry irnportant whole, the general impact of natura] science on economic 
progress . This was the most spectacular motive for the Academy of 
Sciences in 1739. During his travels, Linnaeus tried to find out the part 
played by the teaching of natura] teaching of natura! science, if any, in 
thc gynmasin, thc provincial secondary schools. He was sorry to find that 
schoolboys generally learned very little botany, "though this is the first 
foundation of all private economy, which is and should be the first and 
last aim of e\'ery realm, every country, every society". He was nearly 
ecstatic when he learned, in 1746, that the Bishop of Västerås had got the 
prov i ncial rn edical officer to u ndertake botanical excu rsions in su mmer, 
twice a wee k ( 18). 

Linnaeus was, of course, passionately interested in the extent and 
status of the courses in natura! science at the universities. In a famous 
speech to the academy of' Sciences in 1740 he makes a few remarks which 
are rather illuminating as regards the general situation , and not only in 
Sweden. He points out that rnost students, after their years at the uni­
, ersity, will end up in the rural clergy. lf they all get some training in 
natura! science, they will be able to appreciate what their parishioners tel1 
them about things like newly found or supposed ore-deposits in the 
parish: no one will keep such things secret from his parish minister. And 
if the fields and meadows of the parsonage are sown with new and useful 
plants or otherwise used in new and interesting ways , the peasants will try 
to imitate this. The common man is often suspicious of new ideas, but he 
will accept what has evidently succeeded for bis own parish minister ( 19). 

All this agrees well with the general picture of the century. But there is , 
in fact, a paradox, or what looks like a paradox, here. For even if there is 
plenty of advice and information on economic rnatters in the trave) 
journals, the main part of their content , and certainly the main part of 
the author's personal interest, is taken up by other things . In the jour­
nals, things like a flower that has not been observed or examined before , 
a rare bird of some sort or, the anatomic structure of a snake found at the 
roadside are always so much nearer to his heart than the economic 
problems of the day. And he is certainly interested in these other things 
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for their own sakes or for the sake of increased or more systema ti c 
knowledge as such , not because of their pote ntial usefulness, if any. The 
importance of scie nce for econornic progress is one of the gra nd th e mes 
of his speeches and his gene ral rerna rks , but it was hardl y d ecisive of the 
priorities in his eve ryday work . It rn ay be added that his contributio ns in 
the eco norni c fi e ld are ce rtainl y inte resting and ve ry r ep resenta tive of his 
e ra but are notat all pa ramount in the sam e wa y as man y other pa rts of 
his work. 

There may be several explanations of this. Of course, even Linnaeu s 
may have fe lt the ternptation that is known to most scholars, in our own 
days as in th e eighteenth century-the temptation to m·e r- emphasi ze the 
practical usefulness of one's work, in the hope of getting better grants in 
that way. But there are other, and far more rewarding , ways of looking at 
the problem. 

In the journal of his traYels in the province of Västergötland , he makes 
a very interesting stateme nt. The knowledge of stones, plants and ani­
rnals is , he says "the foundation of all th e use we kan get from these 
things" . But to know th e thing, it is necessary to know how it should be 
prope rly na med. "If I mention an eye, a birch , a perch , or a blackcock, 
and the reader does not know the meaning of those names, then it is 
impossible for him to advance very far in the text." In this e legant way , 
the proble m of a scientific nomenclature and , thus , of systefnatized 
knowledge, as such , is represe nted as a necessary part not only of general 
scientific knowledge but of the knowledge needed for practica l purposes 
(20). 

As regards th e imrnedia te correctness of this, it rnay be und erlined that 
we very easily becom e a nachronistic in our evaluation of this type of 
statement. It must be remernbered that the general knowledge of the 
flora and fauna of European countries was far less advanced two 
centuries ago than it is now; much th a t is se lf-evident or even trivial today 
was new and exciting the n . If we go to countries in our own time , where 
the differe nt species have not yet been systematica lly reco rded and 
investigated in the wa y they have been in Sweden or in the U nited 
Kingdorn, then we are explicitly told, by botanists and others, that such a 
recording a nd sys te matiza tion should be given very high priority among 
the useful things which should be undertaken in developing countries. 
And a systematic r ecording must cover the whole field; even for th e sake 
of the practical utilisation of resources, it is necessa ry that not only facts 
of immediate practical va lue should be recorded. By the way, the eigh-
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tee nth-century e ndeavours to find new medicinal plants and such like 
have their counterpa rts quite naturally in th e developing countries of to­

day. 
This point can, however , be taken a little further: it is, in the long run, 

sci entific progress as a whole, the totality of its exact observations and its 
systematic thinking, and not any restricted area of applied science, that is 
th e real foundation for all sorts of rational progress, i ncluding progress 
in the economic sphere. And it is evident that this fit s in very well with 
what Linnaeus really thou ght: the secrets of nature h ave been obscured 
by ignorance a nd superstition through the ages, the "springtim e" of 
science will give us new light, and we sha ll need all o f it. 

H e was right , in a way, or course . His practical suggestions are gene ral­
ly forgo tten today . No one cares about that patriotic drink which tastes 
like China tea but is better for one's hea lth . What he has really done for 
the future, economicall y or otherwise, is something e lse-his contribu­
tio n to general scie ntific d evelopment. H e ex pressed something of the 
more general cl1ange in a fa mous lecture in 1759, given at Uppsala 
U niversity in the presence of th e King a nd Queen. H e specified th ere, in 
his imaginative way, wh at wo uld happe n in a country without a ny sci­
e nce: "Wood-spirits would hide in all bushes, there would be ghosts in 
e ,·e ry dark corner, leprecha uns, vvater sprites and other cornpanions of 
Lu cif'er would live arnong us like grey cats, superstition, sorcery and 
witchua ft would duster around us like mosquitoes." (2 l). 

Or, less poetica ll y, if science can do anything at all for society, it can do 
it by being science. 
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GUNNAR BROBERG 

Linnaeus and Genesis: 
A Preliminary Survey 

M y title may arouse expectations of ra ther diverse kinds and probably 
also some misgivings: my subject may seem too worn out. What I intend 
to do is to summarize earlier research , adding some observations of my 
own but also making some evaluations. This latter in tention especially 
justifies the word "preliminary" in the heading. I should also mention 
that Nemesis divin a-that strange and sombre religious theory of Lin­
naeus based on Mosa ic law- is omitted from my account (1). My subject 
is, I think , big enoug h . I may claim that it partly explains Linnaeus's 
choice of occupatio n and a lso that it is of great importance for under­
standing problems in his science . What I wish to discuss is thus the im­
pact of Genesis, the first book of th e Bible, in a very wide sense. 

Like other contemporary Swedish schalars and scientists, Linnaeus 
grew up in an orthodox Lutheran milieu. As his father was a clergyman , 
it seemed from the beginning self-evident that his first-born son should 
choose the same profession. Besides, Christianity was the first and last 
wisdom in man's life, being a closed system of comprehensive rules regu­
lating man in all his sayings and doings. The clergy exercised their con­
trolling powers zealously, but the Enlightenment and secularization , 
very much under the influence of science, were on their way. 

Since Darwin, we have never been able to read Genesis with the same 
capacity for visualizing the sacred text. And in Linnaeus's time, there 
was notjust the Bible. A special literary genre, Hexaemeron, originating 
with the Fathers of the Church, described the first six days in the history 
of the world, not always in subtle poetry but often with great public 
appeal. In Sweden , Haquin Spegel wrote his charming Guds wnk orh 
hvila (God's Work and Rest) (1685), a rather bulky book filled with naive 
pleasures, giving, among other things, models for mura! paintings in a 
manor-house as late as the 19th century in Linnaeus' s Småland (2). It 
was all conceived in a most physical and realistic way-God creating 
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pla nts, animals and man, the Fall, man and woman blushing at seeing 
their nakedness . 

This litcraturc was, of course, not unknown in Linnaeus's borne. One 
should also include one of the most adrnired works on repentance of all 
time--.Johann Arndt's Tru e Clmstianity , from the early years of the 17th 
centu ry. [ts farne liad panly to do with its ratlier unorthodox religious 
\·iews, but more, pcrhaps, with its gentle, sometimes ecstatic lite ra ry style, 
complete ly different from the recommendations of th e scholasti c ha nd­
books in homilctics. Linnaeus, no doubt, had read Arndt and taken note 
of his exhortations (3). Cenainly, in his first three "books", Arndt strenu­
ou sly a dmonishes man not Lo love either " this magnet of the world" or 
its creatures , but in thc fourth book , entitled Liber Nat11raf, he changes 
his att itude: "The creatures are the hands and rnessages of the Lord, and 
they shall lead us to Hirn. " Looking at the creation makes us understand 
God's g reatness. Arndt quotes St. Matthew (6 : 28): "Consider the lilies of 
th e field , how they grow." This advice many priests who were interested 
in botany we re liable to follow and, in this respect, Arndt must have been 
imponant for the spread of science . Botany thus becarne a part of theo­
logy and , in this sense, Linnaeus's father Nils rnay be considered to have 
been an excellent theologian, having an unusually plentiful garden. He 
ga ve his first-born a small part ofit to cul tivate and later on he supported 
Ca rl's plans to specialize in natura! history and to airn at taking a medical 
degree. 

So far, I h av e said nothing but what is very familiar. T he reader will 
find more of it in any biograph y of Linnaeus, usually with a flavour of 
the flowery fairy-tale. But there is rnore to it than that. 

For once , flow ers were not merely supposed to prove , to some degree , 
God's infinite wisdorn ; gardens were sometimes called " paradises" . The 
garden, rather than nature, was perceived as the essence of nature . In 
the garden, man could feel safe; he could admire beauty arranged ac­
cording to the primordial, natura! laws, not fallen into a chans of un­
tamed and unknown forces . In Tfzpt iijJjJnade paradis (Paradise Opened) 
(1705), after having described the glories of the original paradise, 
Haquin Spegel then turns to the Swedish palace-gardens , to the gardens 
of Drottnin gholm, Wänngarn and Stavsund, implying that gardening 
gives an impression of man's first happy surroundings (4) . In Hortm 
Clifforticm11s (1736), Linnaeus praises the pristine beau ty of paradise in 
contrast to the hardness of later times, but, according to him, botany 
offers us an idea of this beauty (5). He stares that parad ise was the first 



32 SLÅ 1978 

and foremost garden in the preface to F([t/11a Yuffica ( 1746) and else­
\\'h ere (6). And in his youthful disse rtati on Dr srrptrn rarolino ( 173 1), 
botany is called a scim tia di,,ina (7). Thus, in Linnaeus's mind, th e re was 
a close connection between Genesis and botany. 

Here, I may remin cl the reader that in Bibliolhern botruzim (1736) Lin­
naeus denominates different types of gardens, ca lling the "complete" 
ga rde n , i.e . the one covcring all theRegm11n 11egetabile, ap([mdisus. (Ot her 
types are Adonis, Semimmis, Hesperis and so forth (8). T he perfecti on of 
paradise implied its comp le teness. Linnaeus's own ambition to ach ieve 
comp le teness characterized hi s work in " H ortus Upsa liensis", " ·hich ,ras 
supposed to contain all types of he rbs and trees. T hus , par definition , 
" H ortus U psalie nsi s" was a paradisus. Strolling a long the garden paths, 
Linnaeus coulcl feel like Adam in parad ise . The same may also be said 
of hi s tiny littl e garden at Stenbrohult. In the very beginning, as Lin­
naeus stated, God created two specimens ol' each species (or one her­
maphrodite)-exactly the number of plants that young Ca rl got from hi s 
father-to see them "grow a nd multipl y", as it was ,nitten in Genesis. 
Besides , to him, childh ood was a paradisal state of li fe. 

"Let the lad e njoy hi s paradise. He ,,ill be driven from it by carc soon 
e nough." (9) In this proverb-like phrase, Linnacus has probably em ­
bodied something of hi s own history. I nstead of "care", ,,e should no 
doubt read "school". Linnaeus clid not like eith er his tutors or the 
amount of classi ca l literature hc was supposed to lea rn . In this ph rase, 
moreover, the myth of paradise is used not beca use of its histori ca l 
factua lness but as an illu stration of individual deve lopment. As often 
in Linnaeus' s writin gs , the appreciation of th e child and of th e simple 
life is explicit. H e was a primitivist, believing that indi,·idua l man , as well 
as civilization as a wh o le, had once e njoyed a happier life . He had a high 
opinion of th e so-called primiti, e races , a su~ject ,,·hi ch I pass ovcr here 
( 10). It will suffice to rem ind the reader of hi s e nthusiasm about the 
Lapps. For instan ce, writing about Ma n's sinfulness, he questions wheth­
e r th e Fall reall y affected the Lapps, the Ostiaks and the Indian s ( 11). 

In Diaeta rwt11mlis, Linnacus's uncompleted work on dietetics \1Titten 
in the 1730s, h e time and aga in returns to Ge nesis, ex pla ining ,,·hat 
man should ea t and how he should be have for the betterment of his 
health. " Why is it that primordial man lived so lo ng?" T he answer is not 
the one given by Em a nu el Swedenborg, that the ast ronomical yea r ,,·as 
shorter then ; no, th e rc was a different and h ea lthi er way of life in those 
days, and it is still to be fo und among the Lapps. T hey a re shepherds 
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in the man ner of the patriarchs, and we should live as they do, according 
to nature and close to nature ( 12) . Why. Linnaeus asks again , do gar­
deners grow so very old and look so health y? Of course , the plants re­
fresh them (13)! Thus, Genesis offers conternporary mana moral lesson 
to be followed cautiously. 

But as Genesis , to Linnaeus, rnea nt pri stine beauty and happiness, it 
was a pleasant lesson. It was also sornething of a re\'elation. From per­
sonal experience , Linnaeus wrote: "When I had been il! in 1718 from 
winter until Whitsu n and carne oul into green nature, it seerned like 
paradise to rne , not like th e world [i .e. th e fallen world]. I saw it now in 
a diffe re nt sh ape, everything was so high, so beautiful." Still, n either his 
nor any other rnorta l's expe ri e nce could ever match the experience of 
Adam and fa-e, " perfectly shaped, full of vigour and without prejudices , 
gazing at mou nta ins and green valleys vvith rivers running in the rnost 
perfect climate , Ya ll eys cove red with grass, herbs, trees of a ll shades of 
green, colourful flowers , all kinds of animals running about" (14). Lin­
naeu s continues th is inspired h)'rnn to past glories, but this excerpt will 
be enou gh . 

Th e words " withou t prejudices" are of interest. In a n often quoted 
sentence ,,-ritte n in 1730, Linnaeus re vea ls that he had d ecided to set 
"all prejudices" aside and to become a "sceptic" , doubting everything 
(15). In so doing. his eycs had been opened. In this utte rance , which is 
in fact a d escription of his birth as a scientist, scholars ge nera ll y ha,-e 
hea rd a n echo o f Ca rtesian doubt; Descartes' s philosophy had sorne 
decad es ea rli e r libera tcd th e Swedish uni, ersities from scholasticism. 
H owe\'er , it see ms more probable that we should attach another meaning 
to "wi thout prej udi ces· ' , namely, th a t Linnaeus sirnply wanted to return 
to Adarn·s o rigin al sound reason. This interpretation is , I think, rn ore 
in accordance with b is general mode of thinking . without, perhaps , 
eliminating th e possibilitv th a t he ,,as alluding to Descartes too. 

I ha,-e so far atternpted to show how Linnaeus simply could not esca pe 
th e inf"lu ence of Genesis, that this influ ence suppo rted his very high 
opinion of" botany, and li kewise that botany had an es th etic aspect to 
Linnae us. I haH' ma inl y co nsidercd the cmotional impact of Genesis 
on Linnaeus but so Li r not <..lea lt so much with its consequences for Lin­
naeus's science-admitting that it is in !act irnpossible to separate the 
e rn otional and scie ntific e leme nts in Linnaeu s's thought. 

Cod's cr eation was not just green meadows inhabited by sweetly sing­
ing birds. It was disti ng uished by strict order, unending ,-ariation a nd 
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\l' o nde rful utility. Linnaeus ne ,·e r grew tired of reiteratin g th cs,e ch ,tl ·· 
acteris tics or the creation, nor was hc e\'er shon of p roofs. It was h i~ 
sacrecl mission as a naturalhisto rian to demons! r,:1te thc order of° natu rc , 
thercby [HOYing Gocl 's greatncss a nd nature's be neficieut order tu man. 
T his icl ea, inspired by the words in Genesis, tha t all crcat ion was made 
for th e sa ke of man , is centra l to Linnaeus's interpretatio n of na ture , to 
which should be added, of course , the co ncept of nature·s "chain of be­
ing" a nd a non- intell ectual app reh ension of th e constant interplay in 
nature, a ll consti tuting his ove rall \'i ew of creatio n as a harmonious 
whole (16) . Ce ntra l LO these matters a re th e impor ta nt d isse rtations 
Oeconomia naturae ( 1749) and Politia naturae ( l 760). Reviewing nature, 
Linnaeus ne\'er forgot th e original model , th e myth of creation , as told 
in Liber 1-rruelationis, i. e. the Bible , bu t eve n more trust\l'Orth ily in Liber 
nnt1nae , i .e. what the stu dy of na ture tolcl ma n. There was a tension 
between thesc two "books", but, to Linnaeus , the re could not be any 
contrad iction. And as man was ordered to stud y nature by th e Lord , 
Linnaeus was fulfilling a sacred task. 

It was Albrecht Yon Haller who--rather mockingly- called Linnaeus 
" th e second Adam" , r e ferri ng to Adam's naming of th e a nima ls (Gene­
sis 2: 19) . Linnaeus ha rdl y disapproved. Convinced of his g reat role and 
his unique capacity, he ,,·as rath e r patronizing towards the theologia ns, 
who , according lO him , were simply not doing their job, if th ey were 
unable to read in nature' s book. T hey, for th eir part , were annoyed at 
the intru sion of a professor or medicine and warned him for his incau ­
tious r e marks in his di sserta tion De curiositate nnt11rali ( I 748) ( 17). It is 
well known that Linnacus was co nvin ced of th e r el igiou s irnportance ol 
natura! history, but no cloubt h e also fe lt assured by rh e new physics 
that God had crea ted the world. This was not an unu s11a l p henomenon , 
as hi storians of science have shown that the myth of crea ti on acte:-cl rather 
as an insp iration than a counte r-force in shaping the scicnti fic re\' ol ution 
( 18). However little Linnaeus knew about the Newtonian world picture, 
heat least kn ew that nature's laws h ad been p roved to be few , universa l 
and be nefi cie nt. Nature \\'as not ruled by m ysteriou s fo1 ces and it was 
rnan ' s present purposc to sho\l' the rat:ionality of'both God and hi msel f. 

To Linnaeus , the creation was the funda;11ental guar;tlltee of order . 
He ne, e r doubted th e centra l Christia n doctrin e of crMtio ex 11ihilo , a 
mome ntary creation , otherwise there would haYe becn no order, no 
reason in nature, such as he everywhere fou nd d isplayed . Genesis gave 
the ultimate ca usal explanation necessary for all o th er expla natio11s. This 
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did not, however, mea n that the Mosaic crea tion myth 111 11sr be irn, r­
preted to the very letter. 

The species concept of Linnaeus in its classical wording sounds a lmost 
fundarnentalistic: "We count as many speci es to-day as were created in 
the beginning" ( 19). However, th e Bible does not explicitly state that a ll 
the species came into existence <luring the first six da ys. Linnae us's 
corollaries are all his own. That God created one couple of each species 
is stated only of ma n and that H e made one hermaphrodite of certain 
lower organisms is not mentioned at all. Wh en Linnaeu s denies th e pos­
sibility of spontaneous generation, he does so in consequence of hi s 
belief in creation having been finished by God, the warra nt for reason­
able and universal rules in nature (20). This is a rath e r late return of 

the sci entist to the idea of nature's simplicity in contrast to the old a nd 
rnore sophisticated explanation: according to the latte r , insects a nd 
"irnperfect" organisms were not created in actu but in jJotentia. To 
Linnaeus, however, a perfect creation could contain neither anything im­
perfect nor exceptions from th e general rule. And th e original order 
prevailed, unaltered, until today. 

This general opinion of a static order of nature underwent important 
modifications. Starting in the ea rl y 1740s , Linnaeus began to change hi s 
opinions about th e fixity of th e species. In add ition , h e was about to 
propound a very extravagant theory, stating that every organism con­
sists of two substances, the marrow and th e bark (rnedulla and rurtr:x). 
The origins of these new ideas are too complicated to be ex plained in 
brief, but it should be rnentioned that th ey were combined in Genem 
jJlantan1m (4th ed ., 1764), in which the old formula " We count to-day as 
many species as in the beginning" was replaced by a three- or four-stage 
order. "In the beginning", he now states , "th e Creator of the unive rse 
covered marrmv with one type of bark, from which one individu al of 
each natura! order developed." Secondly, God mixed these indi,iduals , 
so creating natura! genera, and thirdly, nature then mixed, and still 
rnixes , these genera to form new species: new species are thus developing 
out of crossing (21). According to Linnaeus , e \'ery species was not cre­
ated directl y by God but by nature's laws; th ese laws , however , were 
designed by God, who seerns to have withdra wn from direct interference 
with His creation. 

Su ch a theory hardl y seems compatible with Genesis. What Linn aeus 
is doing is to use Ge nesis as a basis fora hypothesis which ex plains what 
needs to be explain ed and whi ch seerns to be in accord with the lates t 
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findings in scie nce and natura! history, among other thin gs, th e appear­
ance of 11C\\' species. It is clear tha t Linn;ieus was now trusting more in 
the accuracy or science than in Ge nesis, but it is also cl ea r that he did 
not consider his id eas to be in opposition to the bibli ca l m yth of creation . 
And such a myth was still necessary to his scientific a rgument. But this 
new theory, \,hi ch was admitted ly a h ypothes is, throws light on the 
earlier species formula , which is usuall y considered to be of a fundamen­
talist tendenc y. As it see rns that Linnaeus le ft it without brooding it too 
mu ch, it should likewise be considered to be an hypothesis , accepted only 
as long as it seemcd to fit th e supposcd facts, otherwise to be replaced. 

Belief in Genesis \\'as, to Linnaeus , espccially th e vindication of th e 
causality of the world. Ge nesis could therefore be made r easonable. 
Linnaeus's famous Oratio dr incremento telluris ltabitabi/is (Speech 011 the 
Growth of th e Ha bitable Earth) ( l 743) exemplifies bis adherence to 
natura! history as well as to Moses. It is easy to su mmarize but rnore dif­
ficult to analyze. 

In th c beginning, th e earth was rnu ch smaller th;;rn it is to-day, Lin­
naeus explains. It was a n island situated in the huge ocean, close to th e 
lin e, thus offc ring a very wa rm climate but also more chilly ones along 
th e s lopes of a high muuntain at the centre . Each plant and animal could 
consequ e ntly find its right habitat. The Lord had in the begin11ing 
created of each species one pair--or a hermaphrodite-a nd at the same 
rate as the land area increased , their nurnbers had rnultiplied through 
constant reprodu ction. So it goes on . Evidently Linnaeus is prm ing his 
formula " \,Ve count as ma ny species toda y" etc. , but, in so doing , he starts 
less from th e text of' Moses a nd more from a presentist poinL of view. 
Looking backwards from bi s own tim e, he ca lls attention to the dirninish­
ing nu mber of individu als, according to th e laws of reproduction, ending 
in one single pair or hermaphroclite. By analogy, he then claims that the 
habitable earth is increasing from this small isla nd . The source of hi s 
theory may have bee n the current discussion of the "dirninishing ol th e 
water" ol th e Balti c Sea (we would say " th e land elevation") , to which 
Linnaeu s wa nted to assign wider proportions (22). Less signific:antly, 
Linnaeu s also offe rs th eological arguments. H e presupposes a kind of 
divine ra tionalisti c economy: why should th e benevole nt God create such 
a multitude of a nimals only to clrown them in th e deluge? He also arg ues 
in the ma nner of a professional nomenclator: if Ada m actually narned 
all the animals, th ey must undoubtedly have been li ving in th e vicinity 
and in a very limited space. (Criti cs, by the way, might have objected that 
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the Arctic animals must have had a hard time waiting to be allotted their 
names in the queue winding up through sunny paradise (23).) 

The idea of the paradise island may be traced a long way back in 
classical literature. Linnaeus may, for instance, have been thinking of the 
island of the blessed . Yet, without being original in particulars, he is 
remarkably free in his treatment of Genesis in his "Speech". But also 
elsewhere , in early drafts ofFundamenta botanica (c. 1730), he admits his 
ignorance as to whether every day of creation means "day" or "week" 
or ··year" (24) . Later on, he became convinced that the earth must be 
much older than the 6 000 years officially stated. Perhaps, Linnaeus sug­
gests, the Chinese are right in teaching that the world is 30 000 or maybe 
even 75 000 years old. Nor did he believe in a universal deluge, on 
account of the geological evidence to the contrary. In some notes headed 
"all natura! scientists have been free-thinkers" , his opposition to the 
theologians is manifest, but when he himself tries to solve the old prob­
lem of how the sun was created cm the third day, day and night being 
already mentioned on the second day, he offers nothing original (25). 
However, his discussion is another good example of his belief that there 
was no real contradiction between science and Genesis. To ask him 
which he believed in most would have been to ask an incomprehensiblc 
question. In his "Speech" he explicitly refers to three sources of knowl­
edge on these matters-revelation (Genesis), experience (science) and 
common sense (the way of combining the other two). 

It should be noted that there was nothing strange in a natura! his­
torian dealing with biblical subjects. Swedenborg, that singular man who 
worked in so many fields of science, also wrote in the l 740s a para­
phrase in the Hexaemeron tradition entitled De c11ltu et amo1e De1 (26). 
Otherwise, authors generally took up smaller issues. Linnaeus's teach er 
Olof Rudbeck wrote a long dissertation proving that the manna in the 
desert was, in fact, flying fishes (27). Young Linnaeus's patron Olof 
Celsius was an expert on the flora of the Holy land, and Fredrik Has­
selquist went to Palestine with the blessings both of Linnaeus and of the 
Faculty of Theology at Uppsala University . At the end of the eighteenth 
century, Samuel Ödmann, an excellent ornithologist, was to write ex­
tensively on the flora and fauna of the Bible. That Linnaeus did not 
dwell more on the Bible may have had to do with his relative lack ofin­
terest and ability in philology. I shoulcl like, however, to mention a few 
scatterecl examples of his rather singular exegesis. 

In Musa Cli!Jortiana (1736), in which Linnaeus triumphantly proclaims 
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his successful growing of the banana in Clifford's garden, he, for once, 
attempts a more scholarly discussion (28) . Among other things, he 
enumerates eight reasons why the banana must have been the tree of 
knowledge and proposes that its leaves could also have been used by 
Adam and Eve to hide their private parts. The divines, however, do not 
seem to have cared about these suggestions. 

InDiaeta natura/is (1733 onwards) , the tree of knowledge is interpreted 
in a remarkable way as a symbol of man's first encounter with sexuality. 
I shall not enter into the details, but Linnaeus's interpretation is not 
his own (see the Appendix). More should be said, I am sure, about Lin­
naeus's conviction that sexuality was the u ltimate force in nature and its 
bearing on his attitude to Genesis, and Jahweh's exhortation to all his 
creation to grow and to multiply . 

This case shmvs that Linnaeus was not unfamiliar with clandestine 
literature. We do not know if he had any detailed knowledge of Isaac 
La Peyrere's scandalous best-celler of the 1650s , Pre-adanntae, in which 
he asked if there were men before Adam and where Cain took bis wife. 
In S y1tema nat11rne (tenth edition), Linnaeus seems to suggest that his 
second species of man , Homo troglodytes, which was his very own inven­
tion, could explain the old stories about the pre-Adamites. But, on the 
otlier hand, that solution would have meant marriage between different 
species (29) . 

Two more examples, now from Linnaeus's work on the Swedish Bible 
translating committee of 1771. His task was to interpret the names of 
plants and animals, but he also wrote a curious letter to Michaelis, the 
most famous philologist of that day, about the creation of Eve. Could it 
not be , he asked, that the Hebrew word " tsala" should not be translated 
" rib" but " marrow"? Michaelis was probably somewhat confused, and 
the answer \\·as , of course, a negative one. For our part, we recognize 
here Linnaeus's theory of the marrow and the bark, briefly touched 
upon above. It is probable that Linnaeus wanted to get an ultimate con­
firmation of his own theory rather than to contribute something to 
theology (30) . The same perhaps goes fora most interesting identifica­
tion given in manuscript notes on the words "and God's spirit hung over 
the waters" . Here, Linnaeus has written simply "ignis vitalis electricus" 
-God's spirit isa vital, electrical flame (31) . 

We find the widest possible prospects, finally, in the introduction to 
the twelfth edition of Sy1te111a nat111r1e, the third part ( 1768), the little­
known part dealing with minerals . Linnaeus appeals to Thales and Mo-
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ses, claimin g that th e primary e lement was water, the origin of all life. 
The minerals camc into being through th e primordial " marriages" be­
tween the ·' fatherly" salts and th e " motherly" sands in continuous cross­
ings in a manner sim ilar to the crossings between the higher taxonomic 
groups among plants and anirnals (32). Linnaeus writes all this with the 
obscurity or myth , ;-incl he speaks like an old prophet who has seen 
furth e r into naturc than anyone else. Perhaps he may be comparecl to 
one of the loml p hi lowphers who tirst triecl to gi\'e causal explanations 
of nature' s hi--tnry. Perha ps , also, reacling his endeavours in natura! 
philosophy . on e feels ternpted to call him something more than "th e 
seconcl Ada m'' . I l e ,,·as not satisfied to be a simple nomenclator, though 
he hacl becn gi,·e n this task by God. Linnaeus was an arnbitious man and 
perhaps ,,·otild not h.i,·e rnindecl eYen the epithet "the second Moses" . 

It would be going too far to scrutinize Linnaeus's interpretation in 
depth . Still , it slioulcl be st ressed that, to Linnaeus, God was hardly th e 
traditional , old , \,·l1ire-beardecl man. Perhaps he hacl bee n so before, but, 
as tim e hacl passed, science hacl effaced some of the letters in Lin­
naeus's copy of Ce nesis. Its spirit , hmre,cer, rernained ali\'e to him. H e 
did not r ea ll y nced many dogrn as; he hacl e11ough with t hc icl ea of a 
creator , a momen tary creation starting the whole thing o(T, an assurance 
of order and rational ity in nature, a nd an explanation of why narure \,·as 
so beautif"ul. Bu t , u king e, erything into consicleration , Genes is was of 
cnormous impon,rn ce ro hirn: it liad inspirecl him to fine! paradise in 
nature , it l1 acl gi, en h is profess ion the status of .1cimtia divina , and it 
ga\'e hi s scie nce its 1il tim a te fou nda tion. To establish th e interconnec­
tions between these diffe rent le,·els of inllu ence and to e\'aluate their 
significance more precise ly woulcl need further inquiry. 

Appendix: Linnaeus and the Fall 

In Diaeto 110/u mli.1, L.i nnac us's notebook on di e tetics written in the 1730s , 
is to be found c1 para ll cl bct\,een the story of the Fall and the ,:l\rakening 
of sexuality in man \d1i ch runs like this: 

Porna Adc11ni teslirnfi June 

The trcc of thc cm'e11 a11t. , allegory 
in the middle ofparadise 
the snake decei,·ed 

in media co1pore Adc1111i 
jJelliS 
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fans aspectv pulcher 
pleasing to eat 
later felt shame 
witnessing their nakedness 
were to die 

lesticufi 
11.S1.o titilfans 
r1 coitv tristitia 
jmdor 
qui procrearunt (33) 

That this idea was not just a hasty suggestion is apparent from other 
passages in Diaeta natura/is . "\Vhat Lhe tree of the covenanl and the apple 
which Eve took and felt its pleasant taste was, if it was poma Adarni , I do 
not want to discuss or decide here . Anyway, they soon hid their naked­
ness. And it is certain that the first command was crescite et multiplirnrnini , 

a law which is so deeply rooted in all bodies that one cannot rightly 
describe it." (34). Linnaeus goes on to show the powers of sexual love. 
One more guotation: "I know not of any female who post concefJlionem 
admittit marem except for rnulieres, quae ad jJailum fJom,/s Adam/ rl vetlta 

arbore scientiae boni et lai (salva allegoria) deletantur" (35) . The sexual 
impulse is obviously especially strong in man. Similarly: "But as soon Eve 
took poma Adarni, she began thinking on other matters, she felt its good 
taste and she forgot the rest" (36). 

Briefly, Linnaeus is suggesting that the story of the Fall isa descrip­
tion of the awakening of sexuality, sex being prevalent in all nature and 
especially in man. Considering his general conception of nature, this 
interpretation is hardly surprising. According to him, nature was ruled 
by sexuality, and man as a natura! being and an animal obeyed the same 
Iaws. Linnaeus seems convinced of the truth of this idea, and was, of 
course , aware of its unorthodox character. And, moreover , he may have 
connected it more or less unconsciously, with his opinion of individual 
man, that each one of us is driven out of the paradise of childhood 
during puberty ("Let the lad have his paradise" etc. above). 

Linnaeus was not the only one to interpret the Bible in this way. The 
authors of the older exegetic literature bad to explain, among other 
things, when Adam and Eve started their wedded Iife. Some found it 
probable that it had commenced even before their expulsion from 
paradise while others hesitated to go into the problem (37). Bolder inter­
pretations were also attempted, for instance, on the guestion of the sex 
of Adam. Perhaps under the influence of Plato's Symposion it was even 
suggested that he was a hermaphrodite. Jagues Duva!, a physician in 
Rouen during the Renaissance, wrote a book about hermaphrodites and 
put Adam in as the first exponent and figurehead of his theme (38). 
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On a de li ca te subject like this , tli e Dutchm a n Had rianu s Be\'erla ncl 
clea rl y we nt too far. In hi s book Pecmtum origi11ale, printed in ·'Eleuth e­
ropolis" (Freedomtmrn) at th e "office of Adam and E, e", Be\'erlancl as­
serts th a t th e Fall sho uld be inte rpretecl as th e sex ua l act. T he same 
theory h acl been suggestecl by He nric Cornclius Agrippa (De /Hcrn lo 

origi 11 rt!i , 1.532) and by Robe rt Flucld ( Tm c/(1/u s th Pologico-philosophirns, 
16 17), but Be\'erla nd mad e mu ch more o f' a good story out ol' it. Of 
course, he ,,·as notori ous to hi s contempora ri es, hi s book was no less 
than a scan clal and he had to go into ex ile in England because of it. 
Li,·ing fir st in th c hou se of Isaac Vossius , th e famous philo logist , Be\'e r­
la nd we nt o n writing stra nge r a nd stran ger pamp hle ts. H e was no t a l­
lowed to rctu rn to hi s home country and di ed in pO\·e rt y in 1716 (39). 

Be,·e rla nd 's boo k a ppea red in scve ral editions and paraphrases. Lin­
naeus could lia,·e hea rd a bout it in Holl a nd a nd cen a inly even in Swe­
d e n , wh en he was workin g as a private tutor in th e famil y of Olof Rud­
beck, \\'ho despite bcing Professor o f Medi cine was mo re interested in 
th e philology of th e Old Testa m ent. In hi s notes d ealin g with th e sna ke 
in paradise, Rudbeck clismisses ,,·ith di sgust the th eo ry of Beverla nd , 
" \\'hose footsteps I would hate to follow" (40). ln stead , he exhibits hi s 
custom ary, rathe r qu ee r , philological eruclition , ,, hi ch pos te rity may fine! 
mu ch less interes ting than Linnaeus's bold in te rpretatio n of the real 
meanin g of this clecisive turning-point in ma n's hi story. 
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ALBERT JOHAN BOERMAN 

Linnaeus and the scientific 

relations between Holland and Sweden 

Sweden was the birthp lace and homeland of Linnaeus and still eon­
serves the surroundings where he li ved. England has contributed to the 
preservation and ex tension of his scientific biological work. T im s he is 
st ill a living presence in Burlington House and at Kew, in Uppsala and 
at Hammarby. H owever, we should not forget that it was a th ird country 
which permitted the meta morphosis of the larva of his youthful ambi­
tions into the butterfl y of his ad ult , worldwide fame . T his cou ntry was 
Holland, a lso th e secundu patria of Linnaeus Pater, toa somewhat lesser 
degree of Linnaeus Filius and to a higher degree of their immedia te 
successor Carl Pette r Thu nberg. 

Before Linnaeus made his famous three-year journey to the Low 
Countries these bad welcomed you ng Swedes to their universities for 
about 150 yea rs . Wrangel (1) wrote a book on this phenomenon, which 
began early in the 17th century and co ncerned a ll academic disciplines. 
As for the fa culty of medicine, according to another Swedish author 
(G rape (2) ) from the middle of tha t century the m;:~ority of students 
preferred Holland for their more ad vanced studies or, if medical edu­
cation could be obtained in Sweden, received it from teachers who them­
se lves were highly influ e nced by Dutch universities. 

These conditions must be seen against the political and economi cal 
background. Both countries were at the ze nith of their glory as great 
powers by the time of Linnaeus' birth . However, whereas Sweden was a 
poor and spartan , ra ther landlocked nation with a militarised and highly 
centralised governm ent , the Netherlands were a more ath enian , sea­
faring nati on with man y colonies, great wealth and a ri ch cultural life. 
When Linnaeus was a schoolboy militar y greatness was in decline in both 
countries but their cultural ti es were still very strong and of the same 
nature as before . 
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Linnaeus himself, a nd the men around him , first intensified these con­
nections to the very high es t degree and th en showed themselves ideal 
disciples by surpassing their teachers and making Sweden independe nt 
for both medical and scientific education, convertin g it into one of the 
most modern countries in the world in that respect. I shall try to sho-w 
th e way in which Linnae us contributed to thi s reve rsal of roles, pro­
ceeding in the true Linnaea n way, i.e. , methodica ll y. 

The oldest known Linnaea n manuscript is the Book of Herbs or Örta­
bok in which, from the yea r 1725, the schoolboy who at that time was 
still expected to become a priest jotted clown all he had come to know 
about various plants, drugs etc. As a priest in the Swedish countryside 
was often the only learned men available and had to advise the peasants 
in matters of health of the family, cattle and crops as well as in spiritual 
matters, this kind of natura! history was a useful part of theological 
education. The manuscript was published in 195 7 (3), by the late Tele­
mark Fredbärj, who together with the late Arvid H. Uggla has done so 
much to make unpublished and Latin Linnaea n texts available to the 
present Swedish public by stimulating their edition and/or translation 
and providing them with explanatory notes. 

The very first of the a necdotal plant descriptions in this Book of Herbs 
is dedicated to the tulip, with a note on the "tulipomania" , or bota nical 
goldrush, caused by wild economic sµeculation in a ll kind of flow er-bulbs 
in Holland in 1637-8. T hus , the tulip and th e commercial life of its 
adoptive home country stand symbolically as a n omen at the very begin­
ning of Linnaeus' scientific writings and as a starting signal for his life as 
a botanical author. And indeed he could hardly have become the " flower 
king" without his contacts with the flower country: its interest in exotic 
plants and animals, its international trade conn ections and its eagerness 
to engage itself economically in an ything new, even in such an u neco­
nomic prospect as the renewal of biological science. 

The first impact of H olland on the life and dealings of Carolus Linnaeus 
was, however, to be indirect and to cancern not biology but medicine. 
It came about a year after the tulip annotation through Dr Rothman, the 
district physician who also taught natura! history at the Latin school 
(gymnasium) at Växjö (4). On September 1st 1726, when Carl's father 
visited the school , a ll the teachers told him that his son had no future 
as a priest ; "after a ll , he had had to repeat three classes and he ought to 
learn a craft instead of continuing academic studies". However, Dr Roth-
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man felt that the boy's future might very well be more brilliant then that 
of all his companions provided he would study medicine, in which case 
he might becom e "a famous doctor" . He also offered to take the boy into 
his house and give him private lessons if this proposal was accepted. The 
father did accept, though without enthusiasm, and Rothman proved to 
be as good as his word, teaching young Carl priva tely until the latter 
le ft the school to become a medical student in the summer of 1727. 

Acco rding to his biographers (5), Rothman himself must be regarded 
as a very talented and scientifically interested physician who would have 
become a professor of medicine at Lund university but for ce rtain aca­
demical intrigues . 

He had completed his studies in Holland, where he took his doctor's 
degree in Harderwjk in November 1713 and thereafter stayed in Leiden 
for a year to hear Boerhaave, who long befor e in 1693 had a lso taken 
degree in H arderwjk and who now was "the leading ph ysician of Eu­
rope". That title is given to hirn in an American journal (6). Which ex­
p lains that Boerhaave besides being an excellen t clinician had "syste­
matized med ical kn owled ge, and clarified and expounded rned ical 
theory" . He publi shed his r esults in books that obtianed such popularity 
that "not since Gale n had a cl inicia n achieved such a wide reputation as a 
teacher". Hi s flls titut1ones Medica e h ad become a kind of medical Bible 
and this \\ as a lso the first textbook Dr Roth man went through with Lin­
naeus. Thereafter further works of Boerhaave were discussed and im­
porta nt scientific notions taught from orhe r sources . 

Owing to rhe good ca re of the Linnean Society of London, Linnaeus' 
note~ <luring the who le cou rse of instruction have been preserved (7) 
and when (Omparing these with later manuscripts, especia ll y those 
forrning th c base for Linnaeus' lectu res as a meclical professor on Direte­
tics, ont> finds tha t his entire general outlook in medicine had largely 
rernaincd Boe rhaa\ iau . In modern terms it is patient centercd, holistic, 
wi th a hippocratic stress on preventing of disease by hea lth y life prin­
ci ples rather than on curing, and a rational app roach to therapeutic 
rneasures . T he latter include drugs and on these Rothman quoted Boer­
h<ia, e \ LJr ·l'i ribus M !'dicarncntorum, which thus helped to arouse Lin­
naeus· inre rcst fo r ma teria medic a, eve ntuall v lead ing to his participa­
tion iu tbe ed iti on of the fi rst Pharrnacopoea svecica (8). Arnong the 
Dutch narnes figu ing in c;:i_ rl y notes the best known are Leeuwenhoek, 
rhe greates t of microscopists according to hi s modern English biographer 
Cl iffo rd Dobell (9). Later in life Linnaeus was to remember Leeuwen-
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hoek's "invisible world" several times and to express the thought that 
from it comes thc cause of ~eve ral diseases ( 10) . Also Swamnzerdr11n, the 
first to make cletailed studies of the anatorny of "bloodless small ani­
rnals", who thus became the first to stirnulate Linnaeus' interest in insects. 
By the way, Boerhaave had paid for the publication of books by both 
last-mentioned investigators; he was not only highly interested in new 
scientific developments but also acted as a Mecenas, which trait was to 
benefit Linnaeus himself also in course of time. And in this connection it 
should be mentioned that Boerhaave had a lso helped a French botanist 
Vaillanl to publish the work on the sexuality of plants which through 
Rothmans lessons would induce Linnaeus to start developing his sex­
based system of botanical classification. Rothman did not limit himself to 
teachings from Dutch books, however; he also became a propagandist 
for the country itself. Thus we fine! that when discussing Linnaeus' 
further studies he says: ''you can learn as much in a rnonth in Holland as 
in a year in Uppsala". 

Thus Rothman would seem to have suggested to Linnaeus at an early 
state that he should visit Holland later on (14). 

After the Latin school & gymnasium at Växjö, Linnaeus studied medi­
cine in Lund 1727-28 and then in Upsala 1728-35. It would be tedious 
to follow step by step what impulses during those years came from which 
country and which source--in general it might be said that he studied 
everything of natura! history interest he came across , in living Swedish 
nature as well as in herbaria, but never receivecl much forma! medical 
education as the professors both at Lund and Upsala were old and tired 
at that tirne. Outside these universities, however, he met some 
extraordinary teachers-Stobreus in Lund and Celsius in Upsala for in­

stance- who helped him in his medical and botanical studies. But all 
these men, including Li nnaeus' later father-in-law Dr Moraeus ( 11), had 
studied in Holland. The Dutch influence also can be scen from Lin­
naeus' library, of which he of course kept careful accounts, with price, 
<late of acquisition etc., which now are available in print ( 12). Among 
those 219 books which he had obtained by buying or received as presents 
<luring his student years, we meet Swammerdam's Historia Jnsectorum 
and also old, classical Dodonaeus whom he was to quote often later on. 
On the medical side there are Hornius the surgeon, Henrius the clinical 
teacher and Blancard the lexicogapher from Leiden and Amsterdam, 
and then we fine! the pharmacopoeas of the lat.ter city and of Leeuwar-
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den . The la st, of course, is not fro m H olland but from t ri c~b nd, bu t 
a nyhow, the Low Countrics were constan tly presen t itJ thc lif e of the 
Swedish m edical student Linnaeus. And a t the end of" it all. \,·lic 11 hc had 
to go and get his doctoral degree in sornc foreign cou ntrv in order to be 
acceptable as th e husba nd of Sara Moraea, the choicc ,va -; t ill! diffi n t! t. 
Thus we co rne to the presence of Li nnaeus in th e Low Cou nt r ies . 
Before specifying \,·hat were the mutual benefits of his Du rch years for 
Sweden and for Holland, we might begin with a slight specu btion on 
their general irnpact. When he arrived, Linnaeus was a poor student wirh 
lots of ad,·anced ideas. It is true that he had in part worked out thcse 
already in the ma nuscripts he ca1ried with hirn, but hc had published no 
more than a few articles in a German pop-scientific journals , Hom b111-
gische Bnichte vo n GelehrlPn Sochen. He had seen no rnorc of the world 
than his own country, which he knew well indeed: he bad travelled 
through it from South to North and seen various towns , including Stock­
holm. But even Stockholm had no more than about 50 000 inhabitants ar 
that time. Lund was an idyllic little place with some 4 000 people and 
Uppsala had not many more ; as for the form er, the idyll ic imprcssion 
seems to have been disturbed by the great number of swinc and ca ttle 
in the streets and the accompanying srnell, sharply criticised by h is m,~­
esty king Charles XII during a visit some yea rs before Li nnaeu s' ar­
riYal ( 13). Compare this with Amsterdam for instance, a city of m ·e r 
200 000 inhabitants and according to Thu nberg during his \'isit in 1770 
(see below) "surroundcd by so man y ships a nd boats that it scem s impos­
sible to believe". The eon trasts ,,-hi ch Linnaeus saw on his jou rney were 
thu s e normous, so that it is no exaggeration to sta te that wh en he ca me 
back lo Sweden he had become \fordl y wise by rneeting rhe wide world . 
And that world ha d begun to discover Linnaeus, too. Ler us see what had 
happe ned. 

Within a month after arri\'ing in Holland , Linnaeus first took a written 
examination to become candidate of medicine and th e n del"ended his 
well-known doctoral th esis "on the cause of intermitten fe\'ers" at the 
little univen,--ity of Harde rwijk (closed by Napoleon and never reopened 
afterwards) where Rothman and Boerhaave had preceded him. Cnkind 
words have been saicl about the "cheap clegrees" obtainable al this institu­
tion , bur in 1735 it had recove red from its deplorable post-war state of 
seventy years before and Linnaeus was given two thorough exa mina tions 
by professor Johannes de Gorter (14). Linnaeus made a fa\'ourabl e im­
pression which no doubt was improved when he bota nisecl locally with 
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David de Gorter, the son of Johannes, who still called himself Linnaeus' 
disciple when writing to him 12 years later. In 1754 both De Gorters be­
came the Russian Tsarina's court physicians. They did not find an op­
portunity to visit Linnaeus on their trip to St. Petersburg, but David ( 15) 
compiled a Flora lngrica or Russian Flora in 1761- 64 anda Flora Bel­
gica (the first Durch flora!) in 1767 along the lines laid down by Lin­
naeus. In the 2nd version of the latter book be expressly states that it 
owes its existence to the excursions with Linnaeus in I 735 in Harderwijk: 
hospitality had indeed been very advantageous to both sides! 

Even before travelling to Harderwijk, Linnaeus and his companion 
Sohlberg had looked around a little in Amsterdam where they arrived. 
They visited the famous apothecary Seba and his new second collec­
tion of natura! products; the first one he had sold to the Tsar (Peter) 
in 1717. The result, according to Dutch zoologist Prof. Engel (16), was 
that Linnaeus learned much and found specimens which served him in 
the preparation of bis Systema. The fishes were first taken by Artedi 
whom Linnaeus had introduced to Seba but who was tragically drowned 
some time later when returning one night from the latter's house; Lin­
naeus saw to it that his manuscripts cm ichthyology were published post­
humously. Another negative, though less tragic, result of his contact with 
Seba may have been the initial coolness of his reception later on in Eng­
land, where Seba bad many influential friends. Dutch friends had 
warned Linnaeus not to be too triumphant about his discovery that the 
"hydra with seven heads" shown to him at Hamburg and described by 
Seba as real in bis splendid Thesaurus, vol I , was a fake, but Linnaeus 
disregarded the advice and displayed a considerable lack of tact. 

The second important visit during Linnaeus first stay in Amsterdam • 
was to the professor of botany, Burman (17) , his botanic garden and his 
herbarium. The reception here was not so liberal, but du ringa later visit, 
prepared for by Boerhaave whom Linnaeus had by then met personally, 
Burman showed himself so cordial that Linnaeus stayed with him fora 
tim e and helped him with his Thesaurus Zey!anica , thus getting to know 
many ne w exotic species. A lifelong friendship developed , which was 
continued and extended subsequently by the sons of both learned bota­
nisLs who each succeeded bis father, resulting in a stream of letters , 
seeds, and dried and living plants that were exchanged between Amster­
dam and Upsala over a period of dozens of years. In general it was Up­
sala that benefitted rnost of this, but in turn Amsterdam U niversity al­
ways had first hand advice in botanical matters from the highest au-
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thority. Eventually these relations came to be of even greater interna­
tional importance as we shall see when we come to Thunberg. 

When coming back from Harderwijk, July 1735, Linnaeus first of all 
had gone to see Boerhaave (18) and found the great man favourably 
disposed. This meant many useful introductions--to Burman, as we saw, 
and also to other botanists at Leyden as we shall see . 

Moreover, Boerhaave made arrangements for him to extend his stay in 
Holland to 3 years instead of 6 weeks and finally Linnaeus visited his 
world-famous clinical lectures. Their friendship came toan end with the 
death of Boerhaa,·e just before Linnaeus left for Sweden by way of Paris 
and the sea route from France in 1738: be had paid him a last visit short­
ly before. 

In Leiden the most eventful meeting after Boerhaave was with Gro­
novius (19) a rich doctor who dedicated himself mostly to city politics, 
but made botany an all-consuming hobby . This man, when shown the 
concept of Systema naturae, grew so enthusiastic that be offered imme­
diately to have it printed. He shared the cost with an acquaintance, the 
Scots medical student Isaac Lawson. It has been said rhat indeed only a 
native of Småland could succeed in having a Dutchman and a Scot pay 
bis printers and thank h im for it into the bargain . Anyhow, this became 
the beginning of a close collaboration between Linnaeus and Gronovius, 
the latter never tiring of providing encouragement, finance and cor­
recting printing proofs, etc. A certain rivalry sprang up between Grono­
vius and bis circle at Leyden and Burman at Amsterdam, who saw to it 
that further Linnaean manuscripts became books, and that the fame of 
the author increased accordingly. 

To the Leyden circle belonged the botanical professor Adrian van 
Royen whom Linnaeus was to help with the renewal of the garden 
<luring bis last winter in Holland 1937- 38. Another member was Lieber­
kuhn who contributed by interesting the others in bis magnificent micro­
scopes and du ring one of these meetings demonstrated the spermatozoa 
in dog's semen. Linnaeus looked, and then declared that these were 
nothing but "particles put into movement by the warmth of the fluid". 
On other occasions Linnaeus proved himself a study "ovulist". The con­
troversy seems to ha ve led to heated discussions (20), useful in pre­
venti ng Linnaeus from getting onesided and in keeping him in touch 
with all that was new in the medical and scientific world of his days. His 
own contribution to that news eventually came to over 500 printed pages 
in folio and 1 350 pages in octavo, all of the greatest interest for the 

., - s1.A 197~ 



50 SLÅ 1978 

further development of botany and zoology (21) . This !arge numbcr (14) 
of books published in Holland has made man ) a modern Dutch school­
child believe that Linnaeus was , in fact, a Dutchman. 

As so often happens, while the t\ro parties (Leyden and Amsterdam) 
were quarreling a third party took the cause oC dissention a\ray . . . While 
working in the garden with Burman during liis second vi-;ir there Lin­
naeus was visitecl by the rich banker Cliffon!. \\·ho 1h t· 11 im·it cd borh 
gentlemen to his estate, Hartecamp in J--lee1m,tl'de, nc.n l la.i rkm , and 
offerecl Linnaeus the position of prefr'rius hu1ti t hne , 11 hi( h he aneptcd 
in the autumn of 1935 and was to keep for 2 ycars, prcp.iring the biblio­
graphically rnost rnagnificent of his ,,·orks, //01/ 111 Ui/Jmti111111.1. From 
its preface, we can see what this period meanr for Linn :1eu ,: "My eyes 
were immecliately clelighted by so manr mastcrpi ecö t>f 11at u re put into 
relief by art-alleys, flower beds, statues, pools and a rtf'1dl y ton~tructecl 
hills and labyrinths. I was spellbouncl by your (i .e., CliHorcl' 'i) rnenageries 
full or tigers, rnonkeys , wiki dogs, 1 ndian cleer and goah. Srn1tl1- \ mcri­
can and African swine; with their noises were t liosc of ;1 grcat quan tity ol 
birds ... " (whereafter some 20 species are enum cratcd) - L1e11 mon.'. ol' 
coursc, Linnaeus ma1Yelled at the botanical collcc1ion -. : " I \\ <I', clumh­
foundecl when entering the hothouses, filled wi1h ~o man : plant~ th a1 ,1 

son of' the North could not but fecl himself enchantcd and carri ed off l o 

1d1n knm,·s that strange part or the earth." In thc li rs! ho1 how,c he thcn 
describes a great number of' plants from Soul hcrn Ft11 opc, in the rc­
maining 1hree the plants from Asia, Af'rica and "Amcri«l ll'ith the re­
maining Ne,\· vVorld". No wonder that Linnact1~ conf'cs..,c~ it hecame his 
liveliest wish to help with the care of it all. And 1his hc did in an cffc c­
tive wa y: already in January l 737 he had suncederl i11 getting the ba­
nana (Musa) to flower for the first time on th c co11tincnt , ,\hich was con­
sidered so extra-orclinary that Boerhaave and CrunoYiw, <111d Burman all 
came travelling to see it and a special little p11hlicati o11 ,ra:, dcd icated 10 
it. Most remarkable pcrhaps was the method u:..ed by Lin llaeus ; he imi­
tatecl the circumstances in the tropical homeland of th e plant by exposing 
it to hot showers! 

In August 1735 Linnaeus ha<l expressed a ll'ish 10 \'isit England and 
had obtained a letter of introduction in Engl ish frorn ( ;ron ovius (Aug. 
16th) to Philip Miller of the Apothecaries Ga1dcn al Chcl~ea, (21) . An­
othcr letter of introduction, this timc in La tin . ,,·:-i~ \\Titten by the 
generous Gronovius in July 1936 (22) ll'hen I inn ;icus a< rua lly set sail to 
England, vvhere he was to obtain new seeds ,111d plant-.. fo1 the Hane-
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camp by the order of Clifford who also providecl thc means for this 
summer excursion. It has been d cscribed by a far more apt author (23); 
let us just mention th e fact th at the Dutch intrnductions to Philip Mil­
ler (by Gronovius) and Sir Hans Sloanc (by Roerhaave) were hardly 
more suitable or initially success f"ul than Linnae us' own le tter to Dille nius 
at Oxford. Perhaps this was a blessing in disguise: the initial coolness 
might ha \'e made Linnaeus slight.ly less h yperbolic so that bis superior 
botani ca l kno\\'ledgc \\·as th e n sh0\\17 in a morc fa\'<rnrable light. 

At the e nd of his Dutch stay Linnaeus fe lt the impact of the damp 
climatc . He also had a severe attack of malari a and was treated for it by 
the best clinician a mong Boerhaa \'es pupils , Gerard va n Swieten , who 
later beca rnc court ph ysician and professor in Vienna. Hc \\'as th en o!'­
fered a convalescence period at Hartecamp a nd thercaftcr returnecl to 
Swede n, never to leavc his hom e country again until his cleath , 200 ycars 
ago. On his way he paid a short but success ful visit to de .Jussieu and 
Lesjardins du Roi at Paris , but this does not belong to our subject; Jet us 
_just point out that th e work on di chotomous determination done the re 
has kept its \'alue and mct with Linnaeus' grcat apprm·a l. It certainly 
contributed rnuch Lo the practi ca l value of his system fort he public. 

During t.he first three yea rs af"ter his return Linnaeus prac:ticed me­
dicine in Stockholm whcre he a lso beca me the driving force in and the 
first president of thc new Acadcmy of Sc:iences (24). Perhaps th e scien­
tific circl c at Leicl e n ser\'ecl him as a modc l, he certainl y did not forget 
some of· the subjects he had dealt with. From 1743 onwards Linnaeus 
served his country as a Professor of medi cine in Upsala (25) together 
with Ros en von Rosenstein (26) who also bad studied in Holland; they 
taught the theory and practice respec:tively. They reformed meclical ed u­
c:ation a fte r the mode! of Boerhaave, with such success th a t foreign stu­
dent now started Lrave lling to Upsala-among the Dutch ones young 
Burrnan in 1769 (young de Gorter neYer madc it , as we sa \\'). The rela­
tions with Leiden a nd Amsterdam rernained strong and frequent : we 
noted the stream of le tters and biological mate rial in both directions. ln 
general , however , and even if Holland through Linnaeus remained a 
window on the exotic worlcl for Sweden a nd continued to be the fa­
voured party with respec:t to his authorship, both countries graduall y 
drew more apart now that Swede n had become self-sufficie nt in matters 
of scientific education. And yet once more the Linnaean tradition was to 
bear rich fruits for both countries, and also for the world at !arge. 
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Linnacus had adopted the habit of using his inte rnational connections 
to st_'.nd his pupils, his "apostles", botanizing in th e most rernote parts of 
the world: for in stance, one was with Cook on his first voyage , a nother 
on the second one etc. These apostles exte nded the field of botanical ex­
ploration, rath er lirnited until then (27) , until it covered rnany coastal 
regions and some parts of the i nterior of all the contine nts (28). They 
did excellent work but many of them paid with their lives and others 
stayed in foreign countries. The greatest of them all, however, survived 
a nd eventuall y returned to Swede n after nine yea rs to become, in 1783 , 
the successor of Carl Linnaeus Jr who in turn had succeeded hi s father 
to the chair in Upsala. This Peter and Paul a ll in one was Carl Petter 
Thunberg (29), the last bea rer of the classical Linnaean tradition befor e 
the beginning of the Da rwinian era. Carl Petter Thunberg had studied 
under Linne and Rosen in Uppsala in 1761-70; afterwa rds he travelled 
by Amsterdam to Paris, which by then had become the foremost medical 
centre . In Amsterdam both Burmans had received him most cordially, 
as had Gronovius and van Royen at Leyden. Thunberg noticed that he 
had made a good impression but ,vas wrong in hi s assumption that this 
a lone was sufficient for the suspicious Dutch to make him the flattering 
proposal that he soon enough was to rece ive. In fact the elder Burman 
first wrote to Linnaeus and asked whether Thunberg was as good as he 
seemed to be, and on ly a fter receiving a confirrna tory answer invi ted 
th e latter to return to Holland, become a ship's physician in the service 
of th e Dutch East Indies Company and sail to J apan , a country at that 
time botanically virtuall y unknown. This was a project dear to th e hearts 
of a group of rich Dutch flower-lovers , amo ng whom we meet seve ral of 
Linnaeus· earli er acquaintances. 

Thunberg accepted a nd first sailed for the Cape of Good Hope in De­
cember 177 I . T here he coll ected litera ll y some thousands of plants 
(among which were over a 1 000 species), sent them to Holla nd and 
Sweden with adequate descriptions and thus prepa red th e ground for hi s 
later Flora Capensis ( 1807-23). By March 177 5 he reached Batavia, now 
Djakarta, and o n the 20th of June he sailed from there to Nagasa ki 
where he arrived on the 13th of August, staying until Dec '76 whe n he 
returned to th e lndies and travelling by Ceylon, the Cape and Holland, 
reached Sweden in March '79. On the basis of th e material coll ected in 
Japan he wrote his Flora Japoni ca, the first to be written in the Western 
manner , which was published in Leipzig 1784 and made him inter­
nationa ll y famous. In other res pects as well h e became a worthy suc­
cessc>r of Linnaeus at Upsala. 
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These dry facts must be seen against the following background. In 
the first place, Thunberg was taking a great risk when he accepted the 
offer to serve as a ships physician on a Dutch vessel sailing for the Indies, 
as is proved by the deathrate among his many compatriots who had done 
so before (30). Secondly, a remarkable thing about Thunberg is that the 
otherwise very suspicious Dutch permitted him to make several excur­
sions to the interior of South Africa, accepted him as a first physician on 
a ship as well as <luring the annual procession from Nagasaki to Jedo, 
and gave him several special privileges <luring his stay in the Indies. The 
no less suspicious Japanese permitted him to talk freely with the Japa­
nese interpreters to whom he conveyed much appreciated "Dutch me­
dicine and other western knowledge". Thirdly, it should not be forgotten 
that the Japanese were very well aware of the dangers of European colo­
nialism to their own identity and independence ever since they had bad 
painful experiences with Iberian Jesuits over a hundred years before. 
They then closed their country and it remained closed until after the 
middle of the 19th century. The only exception was made for the Dutch, 
a nation traditionell y inimical to the Kings of Spain and Portugal in the 
first half of the 17th century. The Engl isb were excluded because oflinks 
between tbeir dynasty and the Portuguese one. Tbus for over two bun­
dred years tbe Dutch trading post on the isle of Decima in the bay of 
Nagasaki remained tbe only direct contact between Japan and the West­
ern world, the Dutch language tbe only -western idiom known to a 
growing group of interested Japanese intellectuals. 

Coincidental with the Japanese voyage of Thunberg the latter bad 
started a major breakthrough for Western medical knowledge by making 
aJapanesc translation (1774) of a Dutch translation (1731) ofJ. A. Kul­
mus' Tabulae Anatomiau. These intellectuals served as interpreters and 
it was with them Thunberg collaborated , which made it possible for him 
to give the outside world the first Japanese flora as well as tbe first 
adequate information about the country and its people. On the other 
hand he taugbt what be knew to his Japanese friends and lent them his 
own books, tbereby introducing knowledge about botany, medicine, geo­
graphy, ethnography and numismatics and thus becoming one of the 
sources of Western knowledge in Japan. An academician from that 
country, Prof. S. Iwao (31) , who thus specified Thunberg's importance 
for tbe national culture, considered him to be "the first great personality 
from Europe to visit our countr y after Francisco Xavier (in the first half 
of tbe 16th century!) , and Thunberg still holds a place of honour in 
Japanese cu ltural history. In th is way the work of a Swedish scientist in 
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Dutch ~ctv icc ancl hearing the tradition of Linnaeus as well as of Boe r­
haa, e 1na rked rhc pcak of Dutch-S\redish cul tL1ral and scientific colla­
lioratio n by iutrodu cing these traditions in far-a way Japan and knowl­
edge ahout that country in Europe, throL1gh both the Dutch a nd the 
Sweclish languages. 

We han· seen that Linnaeus was attracted to Holla nd as many Swedes 
\\.<.Te bcfore hirn . Turning the tide late r , he sent out his apostles, not to 
beg for erl uca ti o n but to disrribure it ro othe r countries, including the 
original donor, Holland , as well as far-awa y Japan . And he also srarted 
a ttracring peoplc from other coL1 11tries to Sweclen and Upsa la-all of you 
are rh e liv ing proof of that. So am I: e xactly 25 years ago at Utrecht I 
defcnded a d octnral thesis on Linnae L1 s as an intermediary betwee n Hol­
la nd anrl Sweden (7 b); I spoke about him as a medical student at this 
very pla ce in 1957; and then I emigrated to Sweden to become a Swedish 
ph ysicia n , thL1s trurnping even roung Burman and Thunberg in transi­
ti ona l ca pacit y. T hu s I am a nd you are also , the proof thar Linnaean 
magnetism is sti ll , ery mL1ch ali ve. And while not forgetting thar the 
phe nomc non of Linnaeus was firs t announcecl to the world in a German 
scientific rev iew a nd owed some essenti a l ideas to th e "science frarn;:aise" , 
matured in H olla nds favou rable clirnare and is still well-known to LIS 

owing toan English scientific sociery, le r us a lso remember the fact tha t 
be was a Swedish ph enomenon. Let LIS be grateful , then, in all countri es 
for what Sweden gave to Linnaeus and Linnae us to us all. 
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GUNNAR ERIKSSON 

The Botanical Success of Linnaeus 

The Aspect oj Organization and Publicity 

In recent years, man y studies have been devoted to the old-fashioned 
a nd unscientific presuppositions underlying the systematic work of Lin­
naeu s. Sometimes they tend to hide tbe obvious fact th at tbe systematics 
of Linnaeus was very successful. If the long-lasting impression which he 
mad e upon botany was detrimental, as man y seem to believe, it was at tbe 
sam e time a necessary step in the development of science. In tbis paper, I 
sha ll not inquire \\'he th er the theories and arrangements of Linnaeu s 
were up to the standards of contemporary Newtonian science or not. 
I nstead , I want to indicate some answers to the question why his con­
temporaries, and for that matter bis follow ers in the century to come, 
acce pted his principles and hail ed him as the king of bota ny. Apparently 
bis work was very useful-otherwise it would be impossible to explain its 
ev iden t success. It was also in some respects uniqu e--no other botanist 
could claim to be his serious rival. At the same time , we know that hi s 
achi evement had serious shortcomings or at least a content very differ­
ent from that of first-class scie nce. Linnaeu s, it has been sa id , did not 
discover a single fact b y way of e mpirical in ves tigatio n whi ch could have 
justified his world-wide fa me ( 1). Even if this is a n exaggera tion , it is not 
so very far from the truth. 

lnstead, Linnaeus did so much more for the shape of botany, for its 
terminology, nomenclature a nd standards of d escription. All this is evi­
dently a natura! consequence of tbe fact that h e was a systematist. But his 
systematics was successful o nly beca use be understood better than any 
o ne else in his time how to tackle a long series of proble ms associated with 
systematics in its broadest poss ible sense. Linnae us was the inge nious a nd 
authoritative organizer. I want to stress this point, and I want to try ro 
ma ke it clear that his way o f orga nizing botany had both a n inside a nd an 
outside of utmost importance to its success. 
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Firsr wirh regard to the i11side, to the strucwre of the systematics that 
Linnaeu s introduced. His most famous intruductions in this field are his 
sexual classification and his binomial nomenclature. That they are the 
most famous does not imply they were the mast irnportant among his 
botanical principles. The binomial nomenclature is, as is well known, a 
late introduction, exhibited to the international public of botanists only 
in his Spnies jJ!rmtarnrn (1753). It is an excellent example of Linnaeus as 
an organi1e r, bein g a practical device aiming at economy of expression. 
But its success in the world of botany postulated that its inventor had 
alreacly gained authority and fame. The sexual system is also, in its way, a 
clevice in tlie service of botanical organization, not only because it is an 
effort to organize the kingdom of plants according to the order of 
nature , but also because it represents thc organizational virtues of clarity, 
simplicity and uni,·ersal applicability. It was the dream of young Lin­
naeus that , with his method, it would be possible for anyone who bad 
learned the system to place any plant anywhcre in the world in its right 
class and ord er, if not in its right genus , whether the plant was previously 
k11own to science o r not (2). 

But th ese we ll-known examples in no way exhaust the aspect of or­
ganization of the work of Linnaeus. In fact, the same organizational 
character is still more evident in Linnaeus's method of plant description, 
as it is cocli fied in t lie Fu ndamenta bota nica ol 1735 (and partly in the 
e xtrcmely important Genera plantan11n (1737)) and in its magnificent 
younger sistcr, the PhilosojJhia botanim of 1751. There he presents his 
ingenious mctliocl of characterizing genera and species with the help 
of a selection of organs and organ characters. For the description of a 
genus, Linnaeus insists that it is sufficient tu consider the organs of 
fructitication , as they appear in flower and fruit. ln these organs, Lin­
nacus fincls th e very letters uf nature-so hc ectlls them-26 in nurnber, 
not all of thcm appearing ah,·ays together but to be found in com­
bina tion in ksscr groups everywherc arnong th e genera of the flow­
ering pla nts. To each of th esc organs or letters , Linnaeus allocates a 
narnc, a term , which should be used always and without ambigu ity for 
that partintlar 01 ·gan and no other. Even though the terms in many cases 
were taken mer from older botanists, they had never been applied with 
the same strictness or so gcnerally to the whole of the plant kingdom. 
These letters cumprise organs like the sepals, the petals, the stamens with 
their anthers and the pistil with its stigma , stylus and ovary; they also 
include more deviant varieties of these organs and clifferent kinds of 
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appendiccs. ln order to crea te a satisfying d escription of the genus-in 
other \,·ords , to indic1te the genus character, is suffices, according to 
Linnaeus, lo pay, regard to the most remarkable group of those organs/ 
letters in the genus. Each of the selected organs must be describecl 
according to what are strikingly called "the four mechanical principles". 
They are (l) numbe r , (2) form, (3) position and (4) relative size or 
pi oportion-no more , no less. For thc second principle , form, Li11naeus 
gi \·es all adjccti\'es neces,a ry for th e acleyuate description of the figure 
a nd shape of the organs , for example, "cordate", " lanceolate", " hastate", 
"ovate'' and so on. As we can see, this way of clescribi ng a plant genus 
mea ns a great economy of worcls . For the d escription of a species within 
the genus, Linnaeus has to consicle r not only the fructification bur th e 
whole of the plant, including th e root, the stem, the leaves and their 
appendices . He cloes not call all these organs le tters--in fact, they are too 
manifold for the simile of the alphabet to be applied-but, in each case, 
he selects the minimum number of organs necessary to distinguish th e 
species in question from all othe r species within the same genus and he 
regards them from the point of view of the same four mechanical 
principles. Thus, Linnaeus everywhere minimizes the number of terms 
necessa ry for the descripti\'e botanist and for his reader to know, rnaki11g 
a ll descri ptions short and readablc. His rules for the description of plants 
are indeed the achievement of an ingenious organizer. 

This is also the case in an even rnore important way. lf every botanist 
pays attcntion to th ese rules, a lways looking for the same 26 letters , 
a h,·ays coumin g their number (or the number of their parts), obsen·ing 
their form , considering their position in the flowcr and measuring their 
size, we shall soon have order and clarity in generic taxonomy and we can 
procecd with success to clescribe all species, following the same basic 
principles. The old curse of botanical books will be gone , the curse of 
never knowing for certain whethe r Lwo authors are talking about the 
same plant or different plants when they use plant names of their own 
and describe their ge nera and species indifferent words and with regard 
to different details and organs. These idiosyncratic habits had made of 
botany an almost impe netrable \\'ilderness , a jungle of confusion and 
a narch y. Li nnaeus cornmands order by standardizing th e language of 
botany , teaching his colleagues and pupils always to use the same phrases 
and to look at reality with the sam e eyes. 

\,Ve must ask ourselvcs why Linnaeus , among all botanists , could claim 
to ha ve his own standards made general to the whole of plant science. 
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Why should the botanists listen just to hirn and to no one else? If you had 
asked Linnaeus, you would have received the answer that his way of 
describing was the one natural way, following the airns and thoughts of 
God Hirnself when He created the plants. But this kind of argument is 
undoubtedly dear to all authors, and it is hard to prove that one system is 
more natura! than another. A better answer is that Linnaeus understood 
the values of order, clarity, sirnplicity and econorny of words bcttcr than 
any other contemporary botanist. This gave to his mind a determination 
anda consciousness of what to do which was unusual, not to say unique. 
He also knew how to forrnulate his ideas and make them explicit without 
cumbersome digressions and explanations. Above all, he irnrnediately 
applied his principles to actual plant descriptions, indeed, to an mer­
whelrning number of such descriptions. In Genera jJlantarwn ( I 737), 
he defined all known plant genera of the world, in Flora lapponica 
and Hortus Cliffortianus (of the same year), he described a great nurnber 
of species, known and hitherto _unknown, according to his principles. 
These volurninous works were all published within two years of the 
publication of the book of rules, Fundamenta botanica. Who could resist 
this flood of knowledge and this array of precise arguments? 

We know fairly well how the sexual systern and the botanical nomen­
clature made their breakthrough in the scientific world. The history of 
how bis principles of generic and specific description were received still 
rernains to be written. According to Linnaeus hirnself, they were ac­
cepted by all, but this we cannot take for granted. However, we need not 
know the details to be able to appreciate its immense effectiveness. Most 
irnportant of all is that Linnaeus hirnself, with the aid of these principles, 
was able to complete the extrernely !arge nurnber of descriptive works 
that he actually did <luring his lifetirne. No other botanist could rival his 
productivity, the result of his immense industry but also without doubt, 
of his resolute and efficient principles of description. In this way, he 
rnade for himself the tools by which he achieved his scientific success. 

Linnaeus worked in science just before the beginning of the industrial 
revolution in Europe. There are some striking similarities between his 
way of writing and the principles which emerged in manufacturing. We 
have stressed that he was a standardizer. All plant descriptions were 
based on a very lirnited number of terms and prescribed phrases, the 
same organs and characters were considered in one genus after the other, 
the same words-only in different combinations---could fit a great num­
ber of different plants. It is suggestive of the principle of standardized 
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parts which a t about the same time was beginning to be introduced into 
the manufacture especially of' fire-arms . We can also sec that toa certain 
degree his thousands of specific descriptions were fabricated accor<ling 
to the principles of serial manufacture , thus allowing mass production. 
Perhaps Linnaeus and the industrial manufacturer were inspired by a 
common source-military organization. As Lewis Mumford has stressed, 
the soldiers were first to standardize, with their uniforms, exercises and 
strict discipline (3) . Linnaeus seems to have loved military order and very 
often used similes from this field. In the same way, the manufacturer 
achieved greater efficiency by applyi ng the principles of military disci­
pline and standardization to industry. And he was the conqueror of the 
market, as the soldier was the conqueror of the battlefield and Linnaeus 
the conqueror of botany. 

So much for thc inside aspect of Linnaeus as an organizer. His 
reforms of systematics and descriptive botany , however efficient, would 
have had little chance in their struggle for existence, had not his talent 
also comprehended the marketing of his ideas in the international re­
public of letters. In this respect, his early stay in Holland , including the 
journeys to England and France, were decisive . Superficially, hisjourney 
to Holland may seem to have been pla nned as a trip fora month only, in 
order to obtain a medical degree at the U niversity of Harderwijk , before 
settling as a physician in Sweden . Although he had studied medicine at 
Uppsala, he had to go abroad to obtain his degree, for the simple reason 
that medical degrees were almost never awarded at the Swedish uni­
versities. But he had higher intentions in mind; the journey to Holla nd 
was part of a many-sided strategy for obtaining international renown (4). 
This strategy was perhaps in part unconscious, created by his stupendous 
salesman's instinct, but toa surprisingly high degree consciously planned 
and carried through. 

This can be seen in many ways. Very carly, he had been in touch with a 
journal in Hamburg devoted to news from the learned world , the 
Hamburgisch e Berichte von gelehrten Sachen, which was apparently read in 
many corners of Europe, not least in Holland , the goal of his journey. As 
early as 1732, the journal several times contained notes about his man­
uscript works in botany and natura! history and, even more sensational 
for the continental reader, about his adventurous journey to Lapland. 
His return was reported in 1733. In 1734, the journal announced that 
Doctor Nettelbladt, of Greifswald , was seeking a publisher for the 
Fundamenta botanica of Linnaeus. And in 1735, a very detailed notice told 
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of Linnaeus's stay in H a mburg du ring the journey to Holland and th e 
young Swedish naturali st was presented in th e rnost positive a nd flattcr­
ing wa y (S). Very significantly, all the manu scripts that he brought \l' it h 
hirn on the journey wcre mentioned and prescnted in a wa y that wou lrl 
make the mouth of a ny scicntific publisher watcr. 

Nowadays , it seems to be generally thought that Linnaeus himself \\'as 
toa ,·e ry !a rge extent responsible for these notices and was actually th e 
originator of much of· th e wording. Th ey undoubted ly made an imprcs­
sio n upon their readers , creating the image of a young genius of cx tra­
ordinary insight, who had , in addition, the me rit of ha\'ing visited onc of 
th e most exoti c parts o f the world, Lapland , th e country next to th e 
North Pole, inhabited by a mysterious and happy people with strange 
customs. This image was strcngthened with thc aid of his Lapp dress 
a nd drum, mentioned as an important part of his luggage in th e H am.­

h111'{!;r'r Berichtr. In Holl a nd , Linnaeus often drcssed in this garrne nt whe n 
he was i1wited to f'am il y e\'e nings at the hou ses of his learned hosts , 
imitating the Lapp way of singing and dernonstrating the use of th c 
magic drum. Hc also hacl h i'i port rait painted, appearing as a Laplandcr 
\\'ith d rum in hand. l ndccd . he made his narne knmvn in ways thar secm 
,·cry modern and quit e in lim· Hith the principlcs of ad\'anccd publicit). 

To these attribut cs of ge niu s and exoti cism , he added hi s personal 
cha rm . His cha ractc r was a strange mix tu re of' att ractivcness and repu 1-
siveness . H e was \'ery susp icious. he rcadil y gave up when con f'rontcd 
with hostile opinions and he never forgot a n injury. But thes <:' negati \.c 
Lra its were combined with vi,·acity, outbursts of o,·e rwhelming j oy and 
the kind of nai\•cty bcforc which e\'eryone capitulatcs . In his youth-and 
h e was still young whcn he a rrived in Holl and-these positi,·e leaturcs 
predominated, and it seems as if e\'ery Dutch scie nti st he met \\' as irn­
mediately spellbound by his charm. Otherwise, it is impossible to undcr­
sta nd all that they did for him, spending a good d ea l of their tim e in 
reading and correcting his many rnanuscripts, full of dubious Latin , and 
using their money and influence to publish hi s books, often richly il­
lustrated with expensive copperplates. Foremost a mong th ese generous 
Dutchmen ranksjoha n Gronovius, as has been clarified by Johan Nord­
strö m in an irnportant paper in the Year-book ojthrSwedish Li11na e11,1 S'oril'ly 

( 1954-SS) (6). Gronm·iu s and his fri e nd , thc ri ch Scottish student Isaac 
La\,·son , bad the folio sheets of Linnaeus's Systema natume printcd. He 
rn ade u nselfish and laborious efforts in publishing the ,,oJurninous C:1, 11 -

era jJlrmtar11m. . Also other pa rts of Linnaeus's massive output duri ng his 
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time in Holland went through the hands of Gronovius. In fact, mos t of 
what Linnaeus published at this time was, in one way or another , 
communicated to his friend in Leyden, who \\·as eager to driYe him 
onwards from work to work and at the same time carecl about his health. 
As Nordström has shown, Gronovius was the main driving f'orce hchind 
Linnaeus's employm ent in the service of the wealthy rncrchant Georg 
Clifford (7) . The story of this e mploym ent is typical of ho\\' Linnaew, 
consciously maclc use of thc influence of his friends, in order ro ohtain 
the best possible conditions for his scientific work. In his autohiograplt­
ies--most of them written late in life-he says that Clifford was the 
initiaror of thc employment. In fact, Grono\'ius had hinted to Clifford­
at rhe express sugge,;tion of Linnaeus--that he kne\\' a young botanist of 
extraordinary ability , \\'ho might perhaps be persuaded to accept the post 
of supen·isor of Clifford's famous garden at Hartecarnp . 

Linnacus's scherne included conqucring the great authorities of con­
temporary science. Among the Dutch, the greatest in this respect was 
Henm111n Boerhaa,-c, the famous Professor of Medicine ar Leydc n, 
knm\'11 as jJ1w,rPjJlor F11ropoe. We know that Linnaeus had clifficulties in 
auacking this noble target but that at last he succceded quite well, if not 
as ,,-cll as he later prctendecl , in creating rhe image of Boerhaa\'e in liis 
last davs t r;111sferri11g his leadersliip of science to the young man (8). 

In the same matmer, Linnacus confronted Jacob Dillcnius du ring his 
stay in England in 1736 (9). Linnaeus ltas statecl rhat Dillcnius , thc 
German botanist who had becn appointed professor ar Oxford, was the 
leading scholar in S)'Stematic hota ny at this time, ha\'ing hccn precedcd 
clming the l 720s by William Sherard (10) . This rneans that in aclmitting 
Linnacu s, Dillenius at thc same time admitted the pretender to tlie 
throne. 

I think that this point is worth ,,hile pondering on a little mure. 
:--.Jm\'adays , Dillenius's fame rests mainly upon his substantial co11trihu­
tion 10 cryptogamic botany, a field which nevcr attracted the attention of 
Linnaeus to any considerable clcgree. It was certainly not the systematics 
of the mosses that macle this \'isit important ro Linnacus. I nstead , what 
concerncd him more than anything else ,,·as that Dillenius ,,as planning a 
ne,,· edition of Caspar Bauhin's classic survcy of the plants of the world 
and their synonyms, the Pinax thealri hvtanici, originally publishcd in 1623 
and editecl ane\\' in 1671. This work, though olcl-fashioned, was the only 
suney of the plant kingdom that had won general acclaim and th;it 
appearcd to offer any a kind of guidance to the troubled botanical 
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nomenclators. The man who successfully brought Bauhin's work up to 
date would evidently be regarded as a first-class authority in the very 
field that Linneaus was trying to conquer, the systematics of the whole of 
the plant kingdom. This was why Linnaeus had put Dillenius at the top 
of his list of contemporary botanists and why Sherard, who had begun 
the undertaking, was placed as the predecessor of Dillenius in the 1720s. 
It is also of interest to note that, even in Sweden, Linnaeus bad been 
aware of how irnportant it was to work upon the foundation laid by 
Bauhin. Two Swedish botanists of the age before Linnaeus could claim a 
kind of world farne-the Olaus Rudbecks, father and son. The latter­
adrnittedly the lesser of the two--was still working as Professor of 
Medicine at an advanced age when Linnaeus was studying at Upsala. He 
becarne his friend and patron and very much influenced Linnaeus in his 
decision to travel to Lapland. The great project of the two Rudbecks had 
been to illustrate Bauhin's Pinax, making natural-size woodcuts of each 
plant (or of parts of each plant) that was mentioned in the work. This 
gigantic task, wbicb involved the cutting of thousands of wood blocks, 
was at an advanced stage, wben in 1702 practically all the blocks were 
destroyed by fire. If it had been cornpleted, the project would have been 
of the utrnost irnportance in tbe arranging of botanical nornenclature. 
Even in its destruction , it served as an inspiration to young Linnaeus, 
wbo must have early been rnade aware of its fate and of its grandiose 
a1ms. 

Linnaeus told about his visit to Dillenius in a letter to Olof Celsius in 
Upsala late in 1736 ( 11). He bad prepared the visit by sending in advance 
the already printed half of Genrra jJlantarum, wbich Dillenius bad read 
without much approval. In fact, Linnaeus bad radically altered the 
narnes and the scopes of many of the estab lishcd genera , especially those 
created by Dillenius. So tbe Oxford botanist met the young Swede with 
much reserve , bardly admitting bim to his roorns and sarcastically com­
menting on his work. After tbree days in his company, Linnaeus, in the 
presence of Dillenius, paid in advance for the coach by which he pre­
tended that he was going to leave Oxford. Dillenius bid him a cold 
farewell, and this was enougb for the young botanist. He could endure 
no more of the gibes of Dillenius. He began his old arguments anew, 
then pleaded for judgment by what he liked to call autopsy, and then , 
suddenly, they became friends. After thatLinnaeus wrote, "we were not 
apart for two bours <luring all the tirne I spent in Oxford, and wben at 
last l left, he Jet rne go in tears" ( 12). This is an excellent example of the 
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working of personal charm, not without elements of sophisticated mar­
keting methods. 

Linnaeus certainly knew the irnportance of being on good terms with 
Dillenius. Had he been able to persuade his friend to adopt his own 
generic concept, that would autornatically have led to its approval in wide 
scientific circles. Now we know that Linnaeus did not succeed to such a 
great extent ( 13). But it was important enough that he had secured the 
friendship of such a man. We also know that Dillenius was never able to 
cornplete his edition of Bauhin. In fäet, we can guess that the very work 
of Linnaeus rnade this new edition less interesting. But Linnaeus could 
know nothing of that in the surnrner of I 736. 

Space does not allow me further to exemplify the conscious strategy by 
which Linnaeus conquered the scientific world . I have said enough, I 
guess , to show that Linnaeus made the most of bis time in Holland to 
establish himself in the top rank of botanists. His genius as a systematic 
writer was combined with skill in marketing and public relations that was 
certainly not alien to the rest of the contemporary scientists but was deve­
loped in him to the highest perfection. This rnade his life's work possible. 
As I have already stressed, it was very unlike that of most other scientists 
of equal fame. It did not rest on discovery or advanced rnathematical 
theory, but on organization, standardization and the forrnulation of rules 
for the forma! treatment of vast masses of empirical material. We can say 
that Linnae us alone did a job that nowadays would be a heavy task for 
not one but many big botanical congresses. 
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J. L. LARSON 

Linne' s French cri tics 

Between 1749 and 1753 three French thinkers, Buffon , Daubenton, 
and Diderot, published the general outline of a purely descriptive study 
of nature. The charter of the new science was Buffon's preliminary 
discourse, "De la maniere d'etudier et de traiter l'histoire naturelle", in 
the first of the three volumes of his Histoire Natwelle published in 1749. 
Buffon's collaborator, Daubenton , contributed the article "B.otanique" to 
the second volume of the t'ncyclojJedie and two dissertations in the fourth 
volume of the Histoire Naturelle, "De la description des animaux", and 
"Exposition des distributions m ethodiques des animaux quadrupedes". 
Du ring his imprisonment at Vi ncennes in 1749 Diderot read Buffon, 
and the first fruits of his reading are found in the article "Animal" in 
the first volume of the EncyclojJedie. His lntrrjJretation de la Nature , pub­
lished concurrently with the third volume of the EncyclojJedie in 1753, 
contains, among many other things , ajustification of the new science. 

The hallmark of the new method is its resolutely secular character. 
Buffon's preliminary discourse confronts an older systematic dogmatism 
with a new analytical and critical spirit, and concerns itself centrally with 
different conceptions of procedure, evidence, and truth . And of course 
Daubenton and Diderot were not content simply to echo Buffon. Their 
articles and essays, reflecting very different intellectual temperaments, 
restate the common program, often in more radical ways. On the basis 
of the altered orientation in research, some modern specialists have 
described the new method as a decisive turning point in the history of 
science, comparable in some ways to the great innovations of the preced­
ing century (Cassirer, 1951, pp. 73- 80). Certainly the pronounced 
secularity of the method produced many points of incompatibility with 
the natura! history taught and practised elsewhere in Europe; but con­
sidered as a whole, the program of Buffon, Daubenton, and Diderot is 
better described as an alternative strategy for realizing a project common 
to all eighteenth century natura! history, the faithful representation of 
nature's own plan. 

Strategic differences between the old natu ral history and the new are 
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readily seen in the redefinition of systematics. Since the late Renaissance, 
naturalists bad tried to represent the plan of creation in terms of the 
tree of Porphyry, and had established systematics as the central discipline 
in natura) history. The new method, considering the order of nature 
solely in relation to human capacity for knowledge, simultaneously 
divested systematics of its dogmatic claims, and freed natura! history 
from its preoccupation with classificatory detail. 

Other factors , personal, professional, and historical , entered into the 
demotion of systematics. Advocacy of a purely descriptive study of na­
ture reflected the general French tendency to replace the rigor of a u ni­
versal rationalism with regional structures. The French scientific estab­
lish ment reinforced this pluralism by de-stabilizing associations and 
societies which championed single methods and doctrines (Hahn , 1971, 
pp. 112-114). In this scientific context, classification occupied a small 
place in French zoology in 1749 (though not in botany). French na­
turalists proposed to subject nature to human goals , and the experi­
mental study of physiology and behavior offered a utilitarian potential 
greater than that offered by systematics (Daudin, 1926, pp. 117- 125). 
The botanical and zoological systems then current, chiefly but not ex­
clusively Linrnean , were flawed by inadequate theories , deficient defini­
tions , and arbitrary groupings. These factors simply reinforced a distaste 
for intensive systematic work particularly marked in Buffon and Diderot. 
Both men were temperamentally hostile toa discipline dependent upon 
counting and memorization ; they seem to have felt something very like 
repulsion for the arid nomenclature and monotonous characters of Lin­
mean formalism. 

Their attitude <lid not imply that natura! history could dispense with 
system and method , but it <lid reslut in a polemical tone which led to 
misunderstandings. Diderot , echoing Buffon, stated flatly , that life, far 
from being a metaphysical degree of being, was a physical property of 
matter (Diderot, l 976, p. 400). "Voila", answered Chaumeix, "that which 
Locke made ... a problem, which he did not presume to resolve ... The 
ever so much bolder Encyclopedistes have resolved this problem" (Dide­
rot, 1976, p. 400). Buffon seemed to argue that systems are bad in 
themselves and negligible in relation to everything else-opinions re­
ceived by many contemporaries as a rejection of science itself (Sloan, 
] 976, pp. 360-361). And Daubenton's anatomies, for all their intrinsic 
merit, were limited by Buffon's program, and therefore fit neither to 
guide science nor to render it much service (Daudin, 1926, pp. 153-156). 
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Echoes of these rnisunderstandings still reverberate in French scholar­
ship. Diderot's Interpretation is read, if at all, for the warmth of its style 
and the audacity of its ideas . Daubenton has been relegated to footnotes, 
a figure of merely historical interest. And Buffon, it is said, knew little 
about the subject matter of his discipline , less about the thought of his 
adversaries. The generality of his ideas concealed, at first, the super­
ficiality of his discussions. Later, Buffon discovered that bis initial plan 
could not be carried out; he was obliged, by the undeniable resemblances 
among animals, to establish divisions, form genera, and indicate the 
characters of species-exactly as other naturalists did (Daudin , 1926, 
pp . 125---128). 

Recent American scholarship has challenged this construction , at least 
with respect to Buffon . By emphasizing the coherence of Buffon's meth­
odological position, specialists have arrived at a very different estimate 
of Buffon' s thought on systern and method. The most important of these 
arguments is a paper by Professor Phillip R. Sloan, "The Buffon-Lin­
rn~us Controversy" . Sloan suggests that Buffon's argument is part of a 
broader issue, the relation of universals to an underlying biological 
reality . Buffon's reflections on system and method are one element in 
this problem. Sloan argues, "that a highly conservative estimate of the 
degree of development of alteration of Buffon's taxonomic thought is 
to be presumend and ... that a consistent methodological position is to 
be discerned throughout the Histoire Naturelle" (Sloan 1976, p. 358). 
Sloan's paper provides a rationale for many otherwise inexplicable shifts 
in Buffon's atti tude toward systematics . What has for so long appeared 
as a reversal in Buffon's fundamental position actually involves a com­
plex relation between prelirninary and final assertion and physical 
fact. "[The] apparent discrepancy between speculations held private­
ly and prior to the all-important empirical research, and those asserted 
often dogmatically in print after Buffon bad satisfied himself on the real 
as opposed to the purely abstract relations of organisms , is fully in keep­
ing with the methodological canons that can be traced through virtually 
all of Buffon's scientific writing" (Sloan, 1976, p. 375) . 

This morning I want to add detail to Professor Sloan's argument. I 
will lirnit myself to statements of Buffon, Daubenton, and Diderot on 
system and method between 1749 and 1753. Within this time span I 
will concentrate on two problems, the relation of natura! order to the 
scientific observer, and the nature of the affinities which define natura! 
groups. I think I can show, in connection with these two problems, that 
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the general polemic conducted by these men against artificial systems 
does not exclude the compatibility of their method with the overall pro­
ject of eighteenth century natura I history, the construction of a genuinely 
natura! system. 

Buffon's discussion of systematics opens with a commonplace: the 
large number of natural objects is the first obstacle to the study of na­
tural history. A student confronted with this multitude faces two dan­
gers: the first is to have no method; the second is to relate everything 
to one particular system. Systems abridge work, aid memory, and offer 
the mind an interesting sequence of ideas, but they also lead us to judge 
wholes on the basis of parts, assemble arbitrary groups, and divide na­
ture at points where she is indivisible. When applied dogmatically, a 
system insinuates a false structure of relations in the midst of the pro­
ductions of nature, and produces a spurious and straitened regularity. 

Linne's artificial system in botany, for example, based solely upon the 
parts of fructification with special emphasis upon the stamens and pistils, 
wrongly brings together diverse plants. Similarly, the orders of quadru­
peds in the Systema, determined on the basis of feet , teeth, and mam­
maries, group animals arbitrarily, and violate likenesses and differences 
which justify other divisions (Buffon, 1749a, pp. 18-20, 37- 40). These 
criticisms, if taken at face value, are not different from those of Heister 
or Klein, or even of Linne himself, who repeatedly protested that be 
bad never spoken of bis harmless artificial system as a natural method. 

But Buffon's criticism rests on different principles, and rejects some of 
Linne's basic assumptions. Linrnean concepts, for all their modest ap­
pearance, pretend to penetrate the essences of natural objects, and Lin­
rnean natural history aspires to be a science of Being. But by the mid­
eighteenth century it was well-established that the logical substance of 
Linrnean science, if it ever existed, had long since disappeared, leaving 
only the semblance of rational justification. Buffon rejected Linne's 
science of Being, and with it a long tradition of empty verbiage and bar­
ren scholasticism. 

"First causes are forever hidden from us; the general results of these causes 
are as difficult for us to know as the causes themselves; all that is possible for 
us is to apperceive same particular effects, to campare them, and to combine 
them, and finally to recognize an order relative to our own nature, than con­
venable to the existence of the things which we consider" (Buffon, 1749a, pp. 
11- 12) . 

"An order relative to our own nature" is, of course, the operative con­
ception in Buffon's discussion. The naturalist, be argued, establishes re-
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lations with living forms through observation. His ideas of these objects 
differ from the reality, but their arrangement is not therefore arbitrary. 
Relations among ideas are true or false as they answer or not to relations 
among the objects signified. When the relation among ideas is invariable 
and always the same relative to himself, the naturalist need not doubt 
its truth, for truth consists in the connection of signs answering to the 
real and necessary connection of objects (Buffon, 1749b , pp. 4-5 , and 
l 7 4 9 a , p. 5 7). 

Professor Sloan has shown how Buffon, with this relational theory of 
knowledge, evaded one of the snares concealed in any purely descrip­
tive approach to natura! objects . If natura! history is to renect the order 
of nature as accurately as possible, every generalization seems to lead 
away from fact, to dim inish verisimilitude, and to weaken certainty. By 
establishing parallel orders of succession between ideas and events, 
Buffon could found scie ntific generalizations upon real-form a! and 
successive-relations among objects. 

"Physical truths are notat all arbitrary, and do not depend upon us; rather 
than being founded on suppositions we have made, they rest on facts; a se­
quence of like facts , or, if you prefer, a frequent repetition and uninterrupted 
succession of the same events constitute the essence of physical truth ; what we 
call physical truth , then , is only a probability, but a probability so great, that 
it is equivalent to certainty" (Buffon, I 749a, pp. 54-55). 

This theory enabled Buffon to penetrate the surface of immediacy, and 
to study the constant and general order of phenornena without fälling 
into strict phenomenalism, and without advancing dogrnatic clairns for 
his results. Whatever its merits as epistemology-and it is surely superior 
to Linne's casual assumption of harmony between natura! order and 
the canvas of his own ideas-Buffon's conception of relations is crucial 
to any understanding of his thought on system and method. It provides 
a key, not only to his belief in an intelligible natura! order, but to the 
a lternative approach tn natura! history advocated in the opening dis­
course. 

Artificial systerns such as Linne's substitute a network of arbitrary rela­
tions for those of nature. When followed slavish ly, they constitute a dan­
ger. It is essential first to furnish the head with facts and ideas , and to 
delay as long as possible the formation of reasons and relations. The 
naturalist must look and look again, without prejuclice and without an 
idea of a systern. Buffon asks his readers to irnagine a man without 
preconceptions set clown in the midst of nature. After a short time he 
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would distinguish inanimate from vegetative and animate matter, and so 
arrive at a first division, animal, vegetable, and mineral. A second divi­
sion of animals on the basis of habitat would result in quadrupeds, birds, 
and fishes. A parallel division of plants on the basis of size, substance , 
and figure would result in trees and herbs. "This is what a simple inspec­
tion must necessarily give him, and what with even the slightest atten­
tion he cannot but recognize; this we must regard as real and respect as 
a division given by Nature herseir' (Buffon, 1749a , p . 32). Of course 
this division establishes clear-cut groups where nature exhibits nuances, 
but we are considering here only the broad aspect of things, not their 
ultimate realization. 

Within these "real" or "natura!" divisions, Buffon proposed a conven­
tion alternative to the Linncean conceptual hierarchy. Buffon wished to 
begin by studying natura! forms which interest us because of their rela­
tions to us. Necessary and useful forms come first, because we know best 
what is familiar. Under this arrangement the order of knowledge paral­
lels the order of acquisition. This approach is preferable to the Linncean 
method, Buffon argued, because it is not more arbitrary, and it is cer­
tainly easier and more useful to consider things in relation to ourselves 
than under any other point of view. Admittedly, the order of familiarity 
is subject to the objection against all artificial systems: it groups hetero­
genous objects. Bur method exists for purposes of study, and considers 
things only in the order in which they are ordinarily found. In this 
framework the best way to advance science is to give a complete descrip­
tion and exact history of each thing in particular. Things exist for us, 
not when we have a name or descriptive phrase for them, but when we 
know their actual relations and properties. The error of the Linncean 
method is the assumption that a natura! form can be judged by a single, 
constant part. When Linne characterizes whole classes on this basis, he 
renounces the possibility of knowing nature, for only what is exactly 
described can be clearly known. To describe an object exactly, the na­
turalist first examines and compares it without prejudice and without a 
system. His description includes the outer and inner structure of the 
species, while his history turns upon the relations of natura! objects 
among themselves and with man. 

The study of nature limits itself at first to such descriptions. Only later 
does the naturalist begin to generalize facts, connect them by means of 
analogy, and exhibit the dependence of particular effects upon those 
more general. This method guides thought, sustains the order of things, 
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clarifies and extends the view- and all without misleading the observer. 
The most delicate and important point in the study of a science is to 
recognize what is real in the subject without adulterating it. That is the 
aim of the preliminary method recommended by Buffon, and the basis 
for his criticism of Linne's artificial systems. Linnrean formalism imposes 
abstractions upon natura! productions, introduces arbitrary relations 
among them, and finally reduces the order of nature to the limits of 
human analogies. 

It is clear, I think, that Buffon's controversy with Linne chiefly con­
cerned an alternative approach to the study of natura! forms. It is also 
clear that Buffon believed in the existence of a system of nature, and 
the possibility of a natura! method. 

In spite of the tentative nature of his preliminary discussion, Buffon 
had a great deal to say about the actual order of natura! objects. Much 
of it, however, was either so traditional or so abstract, that it barely indi­
cated his conceptions. 

Natura! order can be approached by proceeding from the particular 
to the general, or from the general to the particular. 

When we begin with the particular, we confront phenomena, "which 
succeed and repeat one another without interruption, and in all cases 
are the foundations of our physical knowledge. It is enough that a thing 
occur always in the same fashion for it to become a certainty or a truth 
for us; all the facts of Nature which we have observed or can observe are 
so many truths, such that we can augment this number as much as we 
please by multiplying our observations of them; here our science is 
bounded only by the limits of the universe" (Buffon, 1749a, p. 59). Here 
Buffon's discussion rests upon his epistemology, his conviction that 
knowledge is relational. But the connection between this epistemology 
and the subject matter of natura! history is not obvious. 

lf, on the other hand, we begin with the general, we confront Nature 
in the process of unfolding herself according to the law of cintinuity. 
Man finds himself at the head of created beings, a little apart from the 
others, and discovers that he can descend by almost insensible degrees 
from the most perfect creature to the coarsest mineral. The law of con­
tinuity, used in this way, is what Kant later called a principle of forma! 
purposiveness, i.e. an heuristic principle of unity, and Buffon's use of 
the idea is wholly traditional. Nature passes from the animate to the in­
animate by degrees so fine that man discerns her transitions with diffi­
culty. And because there are no cleavages in nature, our systems are not 
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hers. A system has little or nothing to do with those combinations, nu­
ances , and relations which alone establish physical truth. 

The sketch of dassificational procedure based upon these ideas is 
equal ly vague. Buffon proposed "an instructive and natura! method"­
bringing together those forms which resembled one another, and se­
parating those which differed. "lf the individuals have a perfect resem­
blance, or differences so small we can scarcely perceive them , these indi­
,·iduals are of the same species; if the differences begin to be sensible, 
and at the same time there is much more resemblance than difference, 
the individuals are of another species but of the same genus as the first". 
Bu flon pursued this division to the leve! of dasses, and conduded. "This 
is the methodical order that we must follow in the arrangement of na­
tura! productions; it is understood, of course, that the resemblances and 
the differences are taken not just from one part, from the entire en­
semble" (Buffon, 1749a, p. 21). Buffon did not execute this vague pro­
gram, nor did he mention is total resemblance to the natura! method 
pursued by the Linnreans. 

These three ideas--physical truth, continu ity, and the natura! meth­
od-occupy a considerable place in secondary literature on Buffon, 
and they have an almost fatal appeal for historians of ideas. Anyone who 
has read at all widely in eighteenth century natura! history will find the 
attraction inexplicable. Buffon's presentation of these ideas is cursory, 
even perfunctory, and as ideas they do not translate his thought ade­
quately. Buffon's conception of the real affinities among natura! forms 
is better understood in relation toa different set of terms. 

The most important of these specifically scientific ideas is implicit in 
Buffon's criticism of Linne's dass concepts. Those concepts are artificial 
because they lack real content; the projected unity has no objective corre­
lative. By implication, then, a dass concept, to be meaningful, must in­
dicate areal physical identity with determinate physical effects. 

The mode! for this real physical identity is furnished by a group of 
individuals of the same species. In the preliminary discourse species are 
"real" or "natura!", but grounded somewhat indecisively upon relations 
of both similarity and succession. The history of an animal, for example , 
is not the history of an individual, but of "the entire species of these 
animals", and the "real" order of nature is seen not only "in sizes and 
forms" , but in "the movements, in the generations, in the succesions of 
all kinds" . 

Work on the problem of generation , undertaken by Buffon and Dau-



]. L. Larson: Linne's French critics 75 

benton between the first versions of the preliminary discourse and the 
printing of the second volume of the Historie Naturelle, resulted in the 
theory of the moule interieure, upon which Buffon based his subsequent 
thought about species (Roger, 1971, pp. 542- 558; Sloan, 1976, pp. 369-
372). By 1749 Buffon was convinced that in the matter of species criteria, 
reproduction took precedence over the förmal resemblance of con­
temporary systematics. In 1753 he stated that the real existence of species 
is a chain of successive existences of individuals who reproduce and in­
terbreed among themselves. " ... it is in comparing tbe Nature of today 
with that of otber times, and actual individuals to past individuals, that 
we arrive at a distinct idea of what we call species, and the comparison 
of number or the resemblance of individuals is only an accessory idea, 
often independent of the first idea ... " He continued, "The species, then , 
is notbing more tban a constant succession of like individuals, who re­
produce one another .. " (Buffon, 1753 c, pp. 385-386). In other words, 
the "reality" of tbe species consists precisely in tbat" frequent repetition 
and an uninterrupted succession of the same events" which is " the es­
sence of trutb". 

Buffon's belief in tbe natura! reality of the species implies a similar 
belief in the reality of more inclusive groupings of natura! forms. We 
have seen that be attributed reality to the first great division of nature, 
animal, vegetable, and mineral, and to the first division of animals on 
the basis of habitat, quadrupeds, birds, and fishes. Both the specific and 
the most general classes were real for Buffon, and the point of his provi­
sional method was to prevent tbe substitution, bet,veen the leve! of dass 
and species, of a system of artificial connections for the real affinities 
found in nature. 

Buffon's later reflections on the system of nature, with Daubenton's 
amplifications and qualifications, often returned to formulce corrent 
among systematists. In tbe opening discourse, for example, Buffon 
observed that an exact description, to be intelligible, must follow a single 
plan, and Daubenton returned to the problem in bis attempt to realize 
Buffon's program. Uniformity in description is important, not only for 
purposes of clarity, but for the comparative consequences to be drawn 
from it. The naturalist satisfies these needs most readily by following in 
each case a single descriptive model. Daubenton wrote, "It is, then, 
absolutely necessary to agree upon principles and rules which are ex­
actly followed in all descriptions .. " (Daubenton, 1753a, p . 114). The 
procedure does not differ greatly from Linmean practice, where uniform 
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characters at eve ry leve! of the class hiera rchy d efi ne all subordinate 
forms. The characters brin g to light a uniformity of pla n , but th e rules 
for th eir composition are conventional and use only a small number of 
ex terna! parts. T he result is a dessicated scholasticism which substitutes 
a forma) apparatus for th e examination ofliving forms. The only remedy 
is to return to complete d esc riptions which include the information of 
all systems, but are neith er arbitrary nor subject to human convention. 
The d escripti on results , first, in a complete portrait of a single kind . "We 
propose", wrote Daubenton, "to make known the qualities essential to 
each animal . .. ". But the object of th ese uniform d escriptions is not 
limited to mformation of this individualized sort. " ... we must compare 
[resemblances a nd differe nces] to one another , to lea rn to di stinguish 
them ... There will result from this comparison, not only the distinct 
kn owledge of each animal, but general knowledge of all animals, which 
is the principa l knowledge we may d e rive from Natura! History" (Dau­
benton , I 753 a , p. I 30). 

Re marks by Buffon in this sa me volume indicate cl ea rl y the natu re of 
this general kn owledge. When we compare the human body with that 
of a n a nimal, we find that the inner parts which act con tinually, the heart 
and the lungs , are nearl y the same, but that the exterior part, the enve­
lope of the body, is very different. If we take the heart as the ce nter of 
the a nimal m achine, man resembles animals perfectly in the economy of 
this part, but as we move away from this center, the differences gradu­
a ll y become considerable and a slight difference at the center of the ani­
mal econom y is always accompa nied by a much greater difference in the 
ex terna! parts (Buffon, 1753a, pp. 10-1 3). 

T hese remarks, if translated into the languge of system and method, 
establish the fundamental divisions of the animal kingdom upon the ap 
paratus of circulation and respiration-as in fact man y sys tema ti sts had 
d o ne, and as Linne was to do. But the procedure followed by Buffon 
and Daubenton forbade the prejudice of research on the basis of specu la­
tive insights. On this point Aristotle's work furnishes the pattern of re­
search: privileged importance could be given common patterns only 
after close and repeated study, never in advance of obse rva tion (Daudin , 
1926, pp. 134-1 35) . 

Another example of the coordination of Daube nton's research and 
Buffon's speculation is furnished by Daubenton's comparative study of 
skele tal concordances between man and horse. The two bodies, so dif­
ferent outwardly, nevertheless resembl e one anoth er inwardly point by 
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point. Wh e n , for exa mple, Da ube nton anal yzed the foot o f the horse, he 
fo u nd tha t the banes corres po nd completely with those of the hu ma n 
ha nd - Da ube nton , 1753c, p p. 337-367) . As Diderot ra th er grotesquely 
summa ri zed this analys is, " Jmagine the fingers of th e hand reunited , 
a nd th e matter of th e nails so abundant , that in exte nding and distend­
ing itself, it envelops and covers th e whole ; instead o f th e human ha nd, 
you have th e foot of a h orse" (Diderot , 1956, pp. 186- I 88). The "pro­
di gious resemblance" su ggested to both Buffon and Diderot the id ea 
of a p roto type "a first d esig n, upon which everything see ms to have bee n 
con ce ived ... ". 

" . .. a nd we may judge wh ether this hidden rese mbla nce is no t more marvel­
ous th a n th e apparent di ffe rences, whether this consta nt confo rmity and design 
fo ll owed from man to the qu adrupeds , from the quadruped s to th e cetacea, 
from the ce tacea to the bird s, from the birds to the r eptiles, from the reptiles to 
th e fish , etc., in which the essential parts , such as th e heart, intestines, backbone , 
the senses, e tc. , are always fo und, seems to indicate that in creating these animals 
th e supreme Being wished to employ one idea , and to va ry it a t the same time 
in all poss ible ways, to th e e nd that man must admire equ ally th e magnificence 
of the ex ecu tion and th e simplicity of the design" (Bu ffon , 17 53 c, pp . 378-38 1 ). 

ln the sa me passage Buffo n al so questioned whe th er neighboring 
for ms, too dista nt to a llmv cross ing, might not desce nd from a common 
branch . T he question led immedia te ly toa r ela ted p roblem, the meaning 
of the general term fa mily . Na turalists who had es tablished families of 
a nim a ls and plants with such ease did not see m to have recognized the 
consequ ences. 

" If th ese families ex ist, in effect , th ey have only been abl e to form themselves 
by mi xin g, successive variatio n , and degeneration of the originary species, 
... tha t each famil y, both a nimal a nd vegetable, hasa sin g le bra nch , and even 
tha t a ll a nimals have come from a sin gle animal, which , in th e succession of 
time, has produced , by perfect ing itse lf and by dege ne ration , a ll the races of 
other animals" (Buffon , 17 53c, pp. 38 1-382) . 

[f gener al te rms have a mea nin g, that is , if they have a basis in ph ysical 
rea li ty, they must signify community of origin. T his new poin t of view, 
und erstood in all its exte nt, would in terprer th e unity of plan in animals 
as a sign of unity o f d escent , of common bered ity. 

As Daube nton exte nded th e results of his ana tomies, Buffon's though t 
re turned insiste ntl y to " that pla n always the same", which , when gras ped 
by th e mind , seemed "a fa ithful exemplar of li ving nature, both the sim­
plest a nd the rnost ge nera l vie w under which we may consider be r" 
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(Buffon, 1766, p. 28). Buffon's general meaning is dear. He regarded 
the unity of structural plan found in the animal series as a consequence 
and sign of descent, of common heredity; the idea is directly related to 
his insistence upon an objective correlative for dass concepts, that is, a 
real physical identity with real physical effects. By giving to systematic 
distribution the genetic significance which alone seemed to him intel­
ligible, Buffon redefined dass concepts as expressions of a real process 
by which groups are constituted in nature. 

On many points of course, Buffon's thought remained obscure. In the 
early volumes of the Histoire Naturelle he said little about the composition 
of the groups whose genetic unity he affirmed , their relations with other 
groups, or the process of their formation. He offered the new point of 
view as a subject for speculation, not as finished doctrine. He made use 
of traditional terms in his presentation-continuity, for example, and 
essential parts-which did not translate his thought. And although he 
considered dass concepts intelligible only to the degree that they rest 
upon physical effects with physical consequences , he continued to rep­
resent those effects in a static and forma! language. He questioned the 
reality , not the logical definition of Linne's dass concepts; his scepticism 
as to the value of an abstract concept was accompanied by the assumption 
that scientific concepts represent common elements in a collection of 
similar or comparable natura! forms. 

Buffon's obscurity and equivocation hid from contemporaries the 
solidity of his fundamental insight-a solidity which, in any case, could 
only have been worked out by an exact study of genera and species in the 
Linmean manner. And as for Buffon's adversaries, they continued their 
patient study of affinities-but without questioning whether such like­
nesses merely indicated or actually constituted the relation between 
forms (Eriksson, 1962, p. 13) , and without investigating the physical basis 
of the relation. 
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P. C. C. GARNHAM 

Linnaeus' Thesis on Malaria in Sweden 

It is strange that no English translation 1 has ever been published of 
Linnaeus' thesis on the cause of intermittent fevers (i.e. malaria), consid­
ering the immense literature that has accumulated over 200 years 
around the life and work of the Swedish naturalist. The best translation 
into the vernacular is probably that of Gustaf Drake2 and this Swedish 
version is accompanied by a sympathetic introduction and critical notes. 
A German (Hoepfner, 1778) and a French (Sabrazes, 1917) translation 
also exist. The German translation is followed by no comments , but the 
more recent one by Sabrazes which was presented at a meeting of the 
Linnean Society of Bordeaux in 1917, though not literal, is interesting in 
that it expressed the doubt of the author of the wisdom of exhuming this 
"peche de jeunesse" . Sabrazes concluded however that the immortal 
renown of Linnaeus could not be tarnished by a hypothesis which two 
centuries earlier was infinitely better than the preposterous ideas preva­
lent at that time. 

When Linnaeus submitted the thesis to the University of Harderwijk in 
1735, knowledge of the cause of the disease bad advanced but little since 
the classical observation of Hippocrates3 on its symptoms and periodicity. 
In the intervening millenia, attention however, gradually became con­
centrated on the association of the disease with swampy land from which 
unhea lthy vapours were thought to arise. Tlrns, early in the 18th century, 

1 R. Pulteney, FRS gave a summary of the thesis 
in his book A General view of the writings of 
Linnaeus in 1781 while in the second edition 
prepared by Martin in 1805, th ere is a slightly 
longer version. 
2 Gustaf Drake was born in Sweden and qual­
ified as a pharmacist in 1907 at the School of 
Pharmacy in Stockholm. He developed a strong 
interest in th e history of drugs and translated 
several papers on Linnaeus' observations on the 
medicinal va lue of various plants including 
those in the Agerum Garden (Svensk Farma­
ceutisk Tidskrift, 21 & 22, 1921 ). From 1920 on-

wards he d evoted much time ro the Linnaean 
Literature. Finally, in 1933, he published his 
translation into Swedish ofthe M.D. thesis from 
the Latin original (Drake, 1933). 
3 Thr Aphorisms of Hippocrates (300 B. C.) in the 
original Greek a.ccompaied by a. Jidl version in 
English. J. N. Underwood (1831) London , 
J. Sontip. Intermittent fevers , arc discussed in 
rnany sections of this classical work. A phorism 
14 refers to the removal of th e fluid of dropsy 
via the veins and inta the intestine where it is 
released ("ex ha led"); A phorism 15 relers to the 
removal of the malady as th e result of vorniting. 
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if not be fore, the condition became known as rnal'aria (bad air) m Italy,4 
and in 1859 as jJa/udisme (from jJalus, a swamp) in France. 5 Bruce-Ch\\'att6 

stresses that these two terms origi nally referred to th e envi ronme ntal 
conditions (marsh miasma and paludal poison). Linnaeus uses the term 
febris intennittens for the disease throughout his works, which is he re 
translated as ague. 

There seem to be two explanations for the neglect 01· the 1,·ork. l. The 
first part is devoted toa list of the old theori es of the causation of the 
disease and their re futation; the ideas areas far-fetch ed as those which 
besprinkled the manuals of witchcraft in th e preceedi ng two or three 
centuries. 2. Linnaeus thought on more scientific lines in that he based 
his work on observations in the fi e ld , but he was far off th e mark and his 
h ypoth es is could not be sustained. The discoveries of Lavera n ,7 Ross8 

and Grass i9 at the ene! of the following century finally disposed of th e 
Linnaean hypothesis , which beca me relegated as a historica l curiositv. 

The actual presentation of th e thesis arose in rather peculiar circum­
stances (Hagberg, 1952), which we re as follows: 

In 1735, Linnaeus wished to marry Sara Lisa, the daughter of Dr 
Johan Moraeus , the wealthy town physician of Falun. The la tter insisted 
that Linnaeus must obtain a doctorate in medicine before he wou ld give 
his consent. Fortunately Linnaeus (1811) had made ma ny observations 

4 See Dizioncuio etimologirn italiano by Ba lli si 
( 1950) Fl ore nce, Barbera . Professor Augu sto 
Corradetti, th e learned Roma n malariologist, 
dra ws my attcntion to th e precise usage of the 
expression '·ma l'a ria" in l taly in the eighteenth 
and early nin etee nth centuries : for insta nce, a 
discourse by F. Jacquier was published in Rome 
in 1743 with the title La mr,./'aria e le mala.ttie 
che cagiona principalmente in varie sf1 iaggie d' l talia 
e in tempo di estate (Luigi Salvio ne, Sta mpato re 
vaticano, Pi azza di S. l gnazio) ; a sonnel in the 
Roman dial ect was writte n by the poet, Gioac­
chine Belli , in 1831 which co ntains the following 
lines: 

"Che bella no ttel Ma cquell' aria indeggna 
M'attacco ppoi ' na mrnalatia ma liggna." 

Corradeni sugges ts that it was not u ntil the 
middle of the 19th cenlury , that the word 
" malaria" was introduced to indicate the disease 
itself. 
5 See Dictionnaire alphabetique el analogiq1.1e de la 
languefraru;aise (1958) Vol. 4, Paris , S.A.F.O.R. 
6 Bruce-Chwatt, L. J. discusses the early use of 
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name s given lo thc cliseasc in two recent pa­
pers: (a) John McCulloch , MD, FRS. ( 1773-
1835): The precursor of lhe clisciplinc ol 
malariology. Mediral f-li story 21: 156-- 165 ( 1977) 
and (b) "Ague as Malari a" : .Journal oj Tro/1iral 
Medicin e and l-lygiene 79: 168-177 (1976). 
7 The causative organisms of malaria were fir st: 
demonstra ted by Alfonse Laveran in the bloocl 
of soldie rs in Algeria in 1880 . 
8 In 1897 , Foss clescribed lhe earl y stages ofthc 
clevelopment. of human malaria parasites in th e 
midgut of mosquiwes (Anopheles ) and in th e fo l­
lowing year cl emonstrated the complete cyclc of 
the avian pa rasites (Pla sm.odiou:m reliäum) in 
culicine mosquitoes and their transmission lo 
sparrows by their bi te. Indian Media,/ Ga.zell e, 33 , 
40 1-448. 
9 Grassi a nd his collaborators, Bastianelli , G. &: 
Bignami , A. , completed th e description of the 
life cycl e of P. Vivax and P. ma/a. ,ioe in the bocly 
of anopheline mosquitoes a fter feeding th em on 
patients in th e Hospita l di Santo Spirilo in 
Rome. Rendiconli dell'Accademia dei Linrei 8 ( I ), 
2 1-28. 
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on the incidence of ague in La ppland , Sweden and Finland, and had 
started writing up the res ults in 1732. He (Linnaeus , 1734 ; ] 81 l) con­
tinu ed working on th e material in the following two years and substance 
fora thesis on a medical subject was available. 

At that time the nearest university which would con fer a doctorate 
quickly was l--Ia rderwijk 10 in Holland. Accordingly , tbe suitor of the hand 
and of the cl egree travelled tb ere armed vvitb hi s notes and papers. He 
arrived by sea via H a mburg and Amsterdam on .Junc 17th, 1735 and 
prese nted the trea tise to the Rector Magnificus (Johan d e Gorter). On 
the following day it was printed a nd on June 23rd, he defended it ,,ith 
honour before the U niversity; it was dedicated Lo his patrons in Swe­
den.11 The diploma was bestowed on him on July 9th in the following 
glowing terms: "he has give n proof of great learni ng , great medical 
knowledge, anda virtuous and noble disposition , thusju stifying his right 
to sit on the doctor's chair , publicly d efend medical th eses, lecture on 
medicine, pay sick visits, prescribe medicaments, confer doctor's d egrees 
and practise his art" .2 During the course of the d efence, he had to 

expound Aph orisms 14 and 15 of Book VI of Hippocr ates. 3 He thus 
demonstrated his familiarity with the classical vi ews of th e Greek physi­
cian on the subject of ague. 

Linnaeus was not usu ally averse to changing his ideas. He was finall y 
driven, in spite of his religion , to accept the evide nce of hi s own eyes that 
species were not immutable as the result of their divine creation. H e 
seems to have bee n relucta nt however to abandon the clay hypothesis as 
the cause of ag ue and d efended it in February 1741 before the Medica l 
College of Stockholm , 12 where anoth er canclida te for the Chair of 
Medicine in U ppsala, Wallerius (1741) , had viole ntly attacked it , and be 
included it in bis lectures as la te as 1748. Later he tacitly accepted the 
irreleva nce of clay as a direct cause by passing the doctora te theses of his 
pupil s, Boström ( 1757) a nd Petrus C. Tillaeus ( 1771). T he former eon-

10 Th e Uni versity evolved from a "Latin school" 
in 1372, through a "gymnasium" in 1600, LO an 
Acad emy a nd lJ ni ve rsity in 1648. 
11 T he patrons were as foll ows: T he Pres icl em 
ofthe Royal Coll egeof Meclicine, .J. H. Vollhun 
(Archiatro Regi o Primario); J. Chr. \lorcl en­
he i m, Professor o f O bstetrics, Stockholm ; K. 
Stobaeus (his old Professor a l th e Unive rsit y 
o f Lund); 0. Rudbec k (the son of the renow ned 
botani st); J. Moraeus (his future father-in-l aw); 
J. Rothma n (see Note 27) ; Constant. Somc (later 

a fellow m ed ical practitioner in Stock holm ); C. 
Alstrin (medi cal practitioncr in Stockholm) a nd 
N. Rosen (a n ea rli e r g radna te of th c University 
of Harclerwijk and later fa mous obstctri cian). 
12 B. D. Jackson gin'.s a full account o f' rhis di s­
rcputable episode , wh ich e nded in rhc tri um­
phant appointment of Linnaens as Professor of 
Practi cal Medicine in th e Uni versity o l Uppsala 
and of hi s opponent , Wallerius, as Adjunct. 
(Li111wrns, 1923, Lond on. Werhe rlw). 
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tended that the cause of ague was to be found in bad air or faulty 
sanitation. The latter was responsible with his teacher for the dissertation 
"De varia defebriurn interrnittentiurn curatione" in which it was suggested that 
the disease was caused by fou l or acid air which interfered with "exhala­
tion". This was nota new idea, fora century earlier, Leeuwenhoek 13 had 
considered and rejected it in a letter to Nehemiah Grew, Secretary of the 
Royal Society of London in the following words. "In the towns as well as 
in the country many people suffer from fever, and walking through the 
grass in the meadows, their shoes get a deep red colour; therefore the 
common man concludes that the air is infected and very fiery". 
Leeuwenhoek notes that he looked at his own shoes and found nothing , 
but when he examined the dew on the grass through his "magnifying 
glasses" he saw more than a thousand "globules" (some of which were 
clearly protozoa). He therefore suggested that the origin of the disease 
was to be sought, not in the air, but in the grass. 

The new theory which substituted foul air for clay as the causative 
agent was even less scientific; clay at least was material whi le the noxious 
vapours were quite vague. Yet of course the marsh held the vi tal clue and 
Linnaeus , like others before and af ter him, was on the brink of success. If 
he had not been so obsessed with clay and considered what else lay in the 
marshes (the larvae of mosquitoes), he might have arrived at part of the 
solution of the problem. 

Linnaeus in this thesis makes no attempt to distinguish between "in­
termittent fevers" and other febrile diseases, and until the aetiology of 
malaria was finally discovered in 1880, no certain method of reaching a 
diagnosis was available. McArthur (1959) points out the confusion that 
ex isted between such diseases as influenza, relapsing fever and typhoid , 
and malaria, but the strik ing periodicity and character of the paroxysms 
were usually enough to enable a correct diagnosis to be made. 

The hypothesis rests entire ly on the treacherous basis of circumstantial 
evidence; moreover Linnaeus does not carry out a single experiment. 
There are two principal ideas; the ingestion of clay whose particles are 
absorbed into the blood and the inhibition of "exhalation" as a result. He 
apparently never tried to verify that there were particles in the blood of 
patients with ague; if he had looked, he might have been surprised to 

' 3 See le tte r dated September 27th, 1678 from 
Antony van Leeu,renhoek , Delft , to Nehemiah 
Grew, Secretary of th e Royal Society, London. 
Th e collecled /el/ers: 2 vols. , Amsterdam, Swets 
a nd Seitlinger Ltd. , 1941. It may be reca lled that 

Grew was the first person to suggest that plants 
like an ima ls possessed the function of sexua lity; 
this was later confirrned in full detail by Lin­
naeus, probabl y as his most irnponant di scovery 
af ter hi s "systernatisation of nature" . 
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find , like Meckel (1847) a hundred years later, that the particles we re not 
white (like cla y) but black (like melanin) and of direct malaria! origin. 

But Linnaeus was more of a macroscopist than a microscopist like 
Leeuwenhoek ; he measured in minims and not millimetres. He ignored 
Leeu wenhoek's g lobules, i.e. free-living protozoa (see p. 6) and named 
only three genera of protozoa in his whole Systema (see Dobell). 14 

A wide vision is necessary for appreciating landscape epidemiology 
and this is just what Linnaeus possessed to the highest degree . In his 
journeys in th e malarious a nd nonmalarious parts of Scandinavia his 
keen eye was able to contrast the environment and habits of the res pec­
tive inhabitants. Thus h e arrived at the chain of circumstances: 
marshes-clay-ague. He was aware of mosquitoes, and among the gen­
era of insects in the Systema (Linnaeus, 1758a) he in troduced Culex and 
among the species may have been an anopheline (the so-called C. 
bifiircatus). But neither their role in transmission, 8

'
9 nor the plasmodia of 

ague7 had yet been discovered and without these essential pieces of the 
jigsaw puzzle, he could not di scern the true picture. 

The practice of writing a doctoral thesis in short numbered aphorisms 
as u sed by Linnaeus and other scientists of the 18th century and earlier 
has much to recommend it. All padding is omitted and the circumstances 
under wh ich the observations were made are reduced to scarce ly more 
than ba re names. The number of words in any translation into a modern 
language almost inevitably doubles or triples the length of a Latin origi­
nal. The result of this practice is in striking contrast to the heavy volumes 
often produced today! 

How could a ma n with such a magnificent grasp of nature and able to 
synthesise the pla nt and animal kingdoms into a "Systema" which remains 
the Bible of biologists today , how could this man write with a naivete 
cornparable to that of the o ld wives' tales that Linnaeus himself destroyed 
with such scorn? 

The thesis represents the struggles of a brilliant ma n to solve a prob­
lem which at that time was insoluble. 

14 CJ;fford Dobell , FRS , comme nts o n the hoe k's " l.ittl e Ani mals,. (Lond on , Stal es Press , 
meag re re fe rences of Linnaeus to Leeuw e n- 1932). 



P. C. C. Garnharn: Linnaeus ' Thesis on iVlalaria in Sweden 85 

New H ypothesis on the Cause 
ef Intermittent Fevers Submitted 

by Carl Linnaeusj or the Doctorate 
zn Medicine oj the University 

oj H arderwijk 

Foreword 

When I had to decide on a suitable and intcresting subject for my thesis, I 
recalled the opinion of the illustrious Sydenham 15 who stated that " If th ere 
existed a man who, either by any sure line of treatment, or by the application of 
any specific remedy, can not only control the course of these intermittents, but 
cut it short altogether, he is bound by every possible bond to reveal to the world 
in general, so great a blessing to his race. If he withheld it , pronounce him at 
once a bad citizen , and an unwise man ; since no good citize n monopolises for 
himself a general benefit for his kind; and no wise man divests himself of the 
blessing that he may reasonably expect from his Maker, when he girds his loins 
for the welfare of the world. Honours and riches are less in the eyes of good men 
than virtue and wisdom ." It is therefore my opinion that the publication of my 
theories will neither displease the reader nor be of li ttle or no use to humanity. 
Although this disease has been studied frequen tly , almost ad nauseam, by 
physicians, I shall, under a familiar ti tle, p ublish something new which I have 
discovered and which represents in my opinion the true cause of ague. 

I do not want to waste the time of the reacler by repeating old theories, 
quotations or irrelevant thoughts , nor to present abstract remarks. I nstead I 
shall describe my own observations and id eas, point by point, so that a true 
conclusion may be reach ed . Moreover , a ph ysician by the rules of his profession 
must speak only from perso nal experience ; th erefore as my knowleclge of ague 
is confined ro Sweclen , I must limit myself toa descrip tion of the disease in that 
country. 

15 See F.ngl ish translation of Syd en ha m's works 
by R. G. l.atham, London, Syd enh am Society, 
1848, Vnl. I . p. 82. Thomas Sydenham dis-

cussed the syrnptomarology and treatment of 
ague a t some length ( Observationes medici ci rm 

morbormnaru.torurn el curationum. London , 1676). 
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I. Incicl e nce in Sweden16 

I . Intermitt e nt fe ,·ers arc very com mon in S1redcn , especiall y in th e south ern 
valleys. 

2. The disease has become firml y establish ed in U ppland wh ere it is the 
co mrno11es t ill ness. 

a. :\'carly all th e studcuts in U ppsala contract it, 
b. Similarl y thc disease is common in Stockholm , especially amongst th ose 

people 11'110 ar e delicate or overworked . 
J. In Söd erman land , Öster- and Västergötland and V~istrnanland nearl y 

everyon e contrac ts th c di seasc. 
4 . The fever is quitc common in Finland in the valleys near Åbo .17 

5. In th e plains of Skåne outbreaks of intermittent fevers occur o nly in the 
spring, whereas continuous revers. 18 are present at oth e r times of th e year. 

6. In the woods of Skåne a nd Småland , ague is uncommon and occurs only in 
lirnited areas. 

7. In Norrland (North Sweden) the di sease is a lmost unknown. 
8. In Dalarn e a nd Hälsingland , the disease is ve ry seldom found. 
9. In Ångerma nland, it is even rarer. At Härnösa nd (on the wes tern border) a 

man on h is return from Stockholm was attacked by agu e and schoolboys stared 
al hirn thinki11g that they were " ·itness ing the miracle of a perso n freezing in the 
rniddle of su mrn er . 

10. In Väste rbotten , ague is unknown except a rnong tradesmen a nd sa il ors 
who have been to Stock holm. 

I 1. I n Lapp land , l was tolcl by the inh a bitants that no one had ever been 
attacked by th e disease, wi th a sing le exccption--a man who had been ill with 
ague for threc weeks. 

1
" T he most recenl a nal ysis of ma la ria in Sll'e­

de11 is gin:n in the fo llowing monograph: 
Bruce-Ch wau, L. J. &: de Zulu era , .J. ( 1978 ). The 
Rist ond Fa ll of Ma/nria. in Eu rope. Oxford U ni ­
versity Press. 
17 Malaria. accorcling Lo B. von Bo 11sdorfT, "'as 
11·id espread in Finl and. ( 1975 . Th e lzisto, y of 
111ala1ia in Fin lan d 1828- 19 18. H elsinki , Societas 
Scie ntiarum Fennica .) 
18 In rhe thesis a nd else\l'h ere Linn aeus em­
p has ies th c appea ra nce o f ague in the ear ly 
spr ing. Thi s is noll' recognised as being a strik­
in g featu re of be nign rertia n malari a in l\orth­
e rn Europc as reported by Swt"llengrebel (B11/IP ­
tin de la Societe de Pathologie exotiq11 e; 1929, 22 , 
642-59) a nd o rhe r s, and asc ribed by them to 
infcc tion in the prececling la te summ er and au­
t.umn. T he p henorne no n was d escribecl in some 
d e tail by th e Swedish mala riologist, Professor 
Kling , at the First International Co ngress o f 
Ma laria in Rome in 1925. He quoted the statis-

ti cs of Bergman for th c decadc 1863- l 872 
whi ch clea rl y demonstrate an upsu rgc of ma­
laria in Swecle n in \farch each year with a pea k 
in April o r May, a nd secondary peaks betwee n 
August and September. Hc asc ribcd th e la tter to 
th e appeara nce 01 · adult fe rnalcs o f Anopht!es 
111a.w lij,e1111is in rnid-.June, a nd toa second ge ne­
ration of this species later. T he rnajority o f 
infections were tertian , about 12 '7c were quarta n 
but it is doub tfu l if indigenous malig­
na nt te rt.i a n mala ri a ever occurrecl. A specia l 
strain ( hihenw.ns) o f Plr1.1111odi11m vivax has be­
come evolved in which th e sporozoi tes re rna in 
dormant for prol onged periods in th e !i ver. T he 
de layed incubation periods are fo ll owed in the 
earl y spring by ac ti ve malaria, th e symptoms of 
which d ec li ne in t.he surnmer ; however rn os­
quitoes c rnerge in the late spring a nd ca rly 
surnmer, bite the suffere rs from ma laria , and 
after some weeks infect other people who be­
come ill in the later summ er and autumn. 
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II . Olcl Theories 

12. T he ph ysicians have cx pressed rnan y different opini ons about the essen-
tial cause of th e fe\'e r , including amongst others: 

a. badly cooked or raw food lead ing to a norex ia, 
b. lack of exercise in scdentary occupations , 
c. prolonged anxiety. 
d. phlcgrnatic temperamen t, 
e. addiction to aci d o r alrnho li c liquors, 
L cool ing of the abdomen after foocl , 
g. suppressed discase. 

13 . La ymen a5cribe the disease to a numbe r of conditions, as enumerated 
below (paras . l--1- - 21 ). 

14. The blood becom e, thicke ned du ring the intense cold of the winter ; then 
in th e warmth of 5pring it liccomcs thinner and circulates more fr eely . 

15. In ear ly ~pring , pcop le are apt to becorne chilled for the following 
reasons: a) winter clothcs arc cliscarded (as in Uppland) too ear ly and before th e 
temperature has risen; hJ thin clothing cannot protect th e wearer from the colcl 
winds of thc 5pring althougli the sun may be quite warm; c) ex posure to cold air 
after sKeating, as is the nrstom of the students of Up psala. 

/ 6. Excessi,e exerci:,e during the spring, " ·hen the a ir is damp and colcl, is 
followed b) le,·er . As ~00 11 as th e snow has mcltecl th e students of Uppsa la 
proceed to th e nearest rncad uws to play encrgetic ball games . Later they take off 
their clothes. drin k colcl 11·atcr or fe tch milk from th e neares t hou se. Within a 
few da ys they al I fa ll ill with ague . 

17. The co11su mp tio 11 ol fres h fish cluring the spr ing is thought by many 
pcople to be responsible for th e disease. They will not drink anything as th ey 
think they are suffi ciently protccted by imbibin g fi ery liqu ors. At the beginnin g 
of spring, a !a rge quantity of fo,h (the smelt--0.,mems epa rlanus) is caught and 
brought to th e market of Cppsala. The unpleasa nt smell nea rl y st ifles th e \\·hole 
cit)'· Thi s coincicles with the ague season. 

18. The consumpti on of milk <luring the ch ill y days of ear ly spring leads to 
obstructi on of the porc., o f' the skin whercby th e blood atta ins the , iscous 
consistency of milk . 

! 9. The consumption <luri ng th e summer of various fruits such as apples , 
pears, cherr ies, plums etc. is fo llowed by the d ep osition of' harm ful juices in th e 
body. Merchants from Torneå sometimes spene! th e who le summcr in Stock­
holm . They often contract ague and assert that fruit is the cause of the illness, 
beca use the only clifference in th eir food while in Stockholm is that thev ea t fruit 
there and not at home. 

20. Marriecl women often a llege that their sex life offers a protection aga inst 
ague, pointing out that wi,·es and hu sbands contract thc disease less frequentl y 
tha n adol escents ro whom this activity is forbidden. 

21. Finally the winds are acld ucecl as a cause: a. the very co lcl sea wind blows 
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in Stockholm in the spring ; b. winds reach Uppsala from the swam ps a nd 
flooded p lains around the city. 19 

I II . Refutatio n of the Foregoing T heories 

22 . I t is unnecessary to r efute the theories of th e p hysicians in detail (see 12 
abo,·e) as rhc alleged conditions are all present in Norrla nd wh ere eve n th e 
name of th e malad y ['frossa" in Swedish] is almost unknown . 

23. I cannot believe tha t the r easons eith er singly or toge ther (13- 21 above) 
offered by the general publi c, represent the fun damental cause of ague. T hey 
would only be releva nt if the cause were alread y present in the body. Thus: 

24 . Cold (14 above) ca nno t be the actu al cause for 
a . ague is very ra re in the coldes t areas (9-11 above) . 
b . su ch fevers are very ra re in the winter, but they occu r in the sprin g and 

someti rnes in the su rnmer . 
25. Sudden chilling (15 above) can not be a d irect explana tion , because a. in 

th e win ter , one may leave a warrn roorn fo r th e severe cold of the exterior; yet, 
alth ough fros tbite and ulcera ted chilblains may r es ult, agu e does not; b . in places 
such as Norrla nd wh ere the di sease is absent, th e inhabitants d iscard th eir heavy 
clo thin g without ha rm ea rly in the spring; c. in Österbotten , it is the custom of 
peop le to emerge, na ked a nd d ripping with sweat, from the batb [sauna] a nd 
roll in tbe snow outsid e . T bis p rocedure is no t fo ll0\1ed by feyer. 

26. H eavy exercise ( / 6 a bove) in tbe early spr ing cannot be an explanation, 
beca use a. the Lappla nde r, after hunting and becorning wet through wirb sweat, 
often drinks water which he gets from u nder the sn ow and is so cold tha t it 
makes his teeth chatter. l shive red with fr igh t on rny firs t visit to Lappland on 
watching this practice, thi nk ing of th e danger of phthi sis or dropsy, but after a 
few months, I rea li sed from my ow n experience that rn y fea r was groundl ess, 
th ough l would not recom mc nd the habit to othcrs ; b. similarl y, th e inh abita nts 
of fe , er-free Norr la nd , work , swea t and d rink icy water, bOLh du ring the spring 
and at othcr seasons ,, ithou t gettin g feve r: c. ye r in Uppland , although the 
far mc> r does less bard work, he does no t escape the d isease. 

2 7. T he consu m p tio n of fresh fi sh cannot be a n explanation becau ~e a . r.h e 
inhabitanr.s of Nor rla nd (whe re agu e is absent ) eat !arge qua nti ti es of fi sh: b. fis h 
is th e only foocl of the Lap ps in the spring ; c. rhc inhabitants of Ångerma nland 
a nd of utber no rthern d istricts eat at least as much srn elt as do the peop le in 
Up psala. Bur in all th ese cases (a, b &c) , th e people are frec of th e discase (see 
7-1 1 a bove). 

28. Milk likewise ca nnot be a ca use , for a . in Västerbotten (where there is no 
fe\'er) the peop le u se more rnilk tha n elsewh ere in Swede n; b. in Angerrna nland , 
the people consume throughout the year a special kind of whey , na med "syra" , 

' 9 Dr,1 ke quot es Linne (Dietik , 190 7, p. cll ) who 
no tccl tha t in the year 1754 . ll' hcn f"e ,·e r ragecl 

mos t \' iolem ly, a thick foetid mist coverecl the 
va lley of C ppsa la . 
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but ague is absent. The whey is the remaining part of the rnilk afte r the 
separation of the curd. The curd is kept in a cellar from two to six months, and 
becomes so viscous that force has to be applied to cut it with a spoon as if with a 
knife . It can be pulled out into strands several feet long ; it has a sour taste and 
quivers in the spoon like jelly. You would swear that an ague was in the dish . 
Milk is avidly consumed daily by the inhabita nts and without danger. This 
observation disproves the theory that ague is caused by the consumption of 
viscous and acid food. 

29. The consumption of fruit (19 above) is an equally invalid explanation, for 
a . fru it is a most suitable food for man , just as it is for orang utans and apes 
whose mouth , stomach and ha nds have a sim ilar structure; b. I myself and many 
others have ea ten fruit in !arge quantities without being attacked by fever ; c. this 
ex perience is shared by the people who live in the woods (but not the plains) of 
Skå ne , wh ere so mu ch fruit is produced that a surp lu s has to be sold to the 
neighbours , yet ague is very rare ; d . one poor trader returned from Stockholm 
to his home in Torneå with ague-1 asked him if he had eaten many apples , 
cherries or plums , but he assured me that he rarely ate fruit , and not at all 
du ring that summer. 

30. Sex ua l experie nce (20 above) has little to do with the comparative inci­
d e nce ot ague in _th e marri ed and unmarri ed respectively, because a. both 
married and unmarri ed are a ffected by the disease. In Up psala there are more 
students (unmarried) than townsmen (many of whom are married) ; therefore in 
th e total population there is a disproportion of married and unmarried and the 
actual number of cases is higher in th e unma rried, merely because there are 
more of them; b. ague is equally common in the chaste as in those who have 
frequent intercourse as is proved by the daily experience of newly married 
couples. 

31. Wind coming from the sea or swamps (21 above) has no causal connec­
tion . In places where there is no agu e, there may be much wind: a. most of 
Norrlancl is ex posed to sea winds; b. elsewhere in Norrland th e swamps are 
more extensive than in other parts of Sweden; c. in Lappland in June, the heat 
makes the mountain s steam wit h humidity and water, whil e the snow melt s rnore 
quickly (8 to 10 days) than elsewhere . 

IV. The Actual Cause 
32 . Items 12-31 disprove th e old theories and the cause of ague the refore 

must be sought elsewh ere . 
33. Six basic rules on diet must be fo llowed if health is to be maintained; when 

we reflect on these , a true answer to our problem on ague will be found. 
34. The habits of the people in northern and southern Sweden a re similar in 

r egard to exercise, res t, sleep , excretion and temperature. Their food and drink 
are also alike. The climate is the same in both places, but the composition of' the 
water differs according to the various soils with which it has corne into contact. 
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]5 . When the water flows a) through iron pyrites20 (ochre), it contains iron 
and becomes acid , as in springs , b) through other och res, it turns a violet colour 
and is caustic and poisonous, as in the Falun mine , c) through sandstone, it 
d eposits particles which accumulate in the lungs and cause phthisis, as in th e 
Orsa quarry in Dalarn e, cl) through limestone and clay, it grad ually throws clown 
these substances in th e form of "stalactites", as in the rivers on Mount Omberg in 
Östergötland. 

36 . Clay is very common in southern but exceptio nal in northern Swed en . 
]7. Clay is the clue to the prevalence of ague in th e respective clistricts , as is 

p roved beyond all doubt by the following observations. 
]8 . In Up pla nd , particularl y in the vicini ty of Stockholm and Uppsala, and 

alsu in the plains of Skåne, clay is very common as is agu e. 
39. In Söclermanland, Öster- and Västergötland , and also arouncl Åbo, clay 

and ague are very common. 
40. In the woods of Små lancl21 a nd Skåne, the amount of ague varies with th e 

amount of clay ; where ague rages, as in Växjö, clay is a lways present. 
4 1. In Dalarne and H ä lsingland there is neith er much clay nor ague. 
42 . In Angermanland the re is little cla y or ague, less in Västerbotten a nd least 

in Lappland. 
43. In Pennsylvania in America, the Revere nd Dea n Sanclel, states therc is 

both clay and ague. 
4-1-. Whe n the frozen rivers thaw in the spring, th e clay particles are set free 

and the \\'ater becomes turbid, white and opaqu e: this is the special season for 
ague. 18 

45. The river Sala in Uppsala becomes whitc a nd turbicl a ls o at this season. I 
have noticed that every fam ily who usecl the water was more prone to ague than 
were those peoplc who dran k from springs . 

46 . During th e winter the water is very clear eve n if it runs through cl ayey 
soil ; therefore ague usual ly is absent cluring this season. 

--1-7 . In the su mme r, th e water is pure , and aguc seldom occurs. 
48. Bur du ring th e autumn , th e water again becomes turbid and clirt y: there­

fore ague is morc common . 
49. The illustrious Professor F. H offman of Ha lk 22 sta tes that certain high 

places were much stri cken by ague because of th e presence of stagnanr " ·ater. 

20 Li nnaeus uses the work "p y1i tam" or " to­
phus" for these substances, which are hcre trans­
la tcd as "ochre"' . O chre isa native ea rth consist­
ing of a mixture of ox ides o f va riou s mctals and 
clay; the commonest are iron and copper , but 
th e viole r colour referrec! to in subpara (b) was 
proba bl y due to the presence of ma nganiferous 
mine ra ls a l th e Falun Mine. It was here incicl cn­
ta ll )' , a l Christmas parties in 1734. th a t Linnacus 
fir st rnet his future wife. 
21 In dcrelict bui ld ings near th e clay pils and 
swamps in the for mer ague-stricken p lains of 
Skåne, we fai lecl , in late September, 1977 , to 

fincl hi be r nat.ing stra ins of Anopheles though 11·e 
coll ec ted 11ume ro11 s adu lts of C11/ex torrf/1/iull/ 

(identifi ecl by Dr C. Dah l, entomologi st ol' the 
Zoology Depar t.m e nt. of the U niversi ty of 1.u ncl). 
Pigstyes a nd cat.t.leshed s e lsewhere in Skåne a rc 
so hygie ni ca ll y rna intainccl tocla)' th at they are 
no longe r the home of over-\\· interin g mos­
quiwes. 
22 Dra inagc is a n important weapon of mos­
quito comrol toclay , bur the significa nce of thcsc 
observations was of course not rea li sed b y Lin­
naeus or H offm a nn. 
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When a cana l was dug, however, thc water drained away and the ague disap­
peared. The water oozed through rich clay soi l and polluted clean water below. 

50. Water may conta in clay although the material is absent in the river bed; 
the water acquired it elsewhere but the swift current had preven ted deposition . 
The pcop le who drink such water fa ll ill with ague. 

51. The disease often persi sts fora whole year in patients in Stockholm in 
spite of treatrnent, but if they rnove to places where clay is absent, th ey irn­
mediatel y recover. The excellent Doctor Moraeus infor rned me th at he frc­
quently recommended such people to move to the province of Dalarne and that 
th is change had always proved to be beneficial. 

52. In Lapp land an inh abita nt to ld me that the ague from which be suffered 
•vas due to ve ry bad water from a well near his tent. He showed the wel l to me 
a nd I found that it was in clay soil. It was the on ly clayey well that I saw in 
Lapp land. 

53. Potters who p uddle clay with their feet and mould it. with their hands 
acquire a special kind of "ague" in their hands and fect. Th is is known as 
"potter's d isease" .23 

V. Pathology or Presumptive Causation 
54. The smooth clay particles are present in both food and drink and on 

ingestion get into the blood wherc they eventua ll y lodge in th e smallest vessels. 
There th ey produce disease. The great Boerhave24 refers to the visccms (claycy) 
nature of the blood, whi ch under certain circumstances leads to obstruction. 
Ague is often followed by dropsy25 or phthisis. 

55. The budy wants to re ject this substance and the symptoms of ague (shiver­
ing and co ld) area manifestation of the need to get. rid of a noxious product:. 
Such sympto ms occur also in th e ordinary course of life: a. if m icturition is 
temporaril y preventecl , sh ivering occurs; b . similarly, if clefaecation is inhibited 
shivering follows : c. the youth who is sitting close to his sweetheart and is 
sexual ly excitecl, sh ivers; cl. women, before menstruation and parturition , have 
cold and hot ague-like symptoms; e. on the second or third day after ch ild birth, 
the onset of milk induces sirnilar symptoms in the mother ; f. on emerging from a 
hot room into the cold exterior, the active sweat pores immediately become 

23 Li nnaeus elsew here sLa Les that tllL potters be­
come pale and their legs dropsica l (see p . 2 1 o f 
Drake). "Potters' rot" and "Potters· asthrna·· 
were English names for the disease now rec­
ognised as sili cosis, producccl by the fin e (argil ­
laceous hacma tite) particles acc umulating in the 
lungs----a nd thus, to use Linnaeus' exp ress i<Jn, 
" inhibi ting ex ha la tion" . 
2 4 Aphorism 755 runs as follows: "So th a t after 
a clue Examin of the whole Hi story of I ntermit­
ting Fevers it musL be concluclecl that the ir 
proxi mate Ca use is a Viscosity of the arterial 

Liquicl , upon which succeeds a ny o ne of the 
Courses of th e too strong a nd quick Co nr rac­
ti ons of the Heart, anda Resolution of what had 
been stagnated ." Boerhavc, H. A/1/iorisms. Trans­
la ted into English. London . 1755. lnn ys &: 
Richarcl son. 
25 It is we ll known today that quarta n ma la ria 
ca uses a special type of nephrosis (Carnham, 
1966) which leads to dropsy; quanan malaria 
certainl y existed in Sweden and possibl y the fre­
quen t references of Linnaeus to "dropsy" may 
sometimes be a ttributable to malaria! nephrosis. 
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closed and shivering follows with the inhibi tion of p t'rspiration: g . wh en we ger 
angry we turn pale and shiver a ll over , owing to contraction of th e pores and 
cessa ti on of p er spiration ; h . from the above (a-g) I conclude that a paroxysm of 
ague is a sign of the re te ntion of a noxious substance which the body should 
expel or excrete. 

56. The following symptoms of ague prove th at su ch matter has been re­
tained instead ofbeing got rid ofby the skin , lungs etc.: a . d ryness ofth e skin ; b . 
pallor, indicating that th e blood has accumulated in th e in terna! organ~; c. loa­
thing of food , th e bitter taste and a dirty tongue are known26 to be the resu lt 
of inhibition of transpira tion ; d. d ebili ty a nd loss of weight; e. hcadache ; f'. 
sweating is always the result of violent activity; g. freq ucncy of micturition; 
h . yaw ning is a sign th at transpiration has been hind ered on waking from slecp; 
i.placing a cold a rtide on the body is followed by a sudden d rawing in of breath 
(suppression o f exhala tion); j. from th e above I co nclud e tliat there is m ucl1 
interfe rence with transpiration du ring attacks of ague. 

57. T hus , if one is attacked by ague, tra nspira tion in one way or another is 
impeded ; in th e absence of the principal cause (clay) of ague, it is not affected. 

a . T he cold blocks th e seat pores, especially a ft er heavy Shea ting and in 
humid conditions. 

b . T he foll owing food s are responsible fo r a delay in tra nspiration : fresh fish , 
too ri ch food , fresh milk , eggs , pork and melons (see Sanctorius Sanctorinus). 2(; 

c. Beer ( especiall y from Stockh olm) leaves a bitte r and unplcasant taste in thc 
mouth . Newly brewed (i.e . not full y fermented) beer causes the d eposition of 
tartar or an earth y sediment in the blood a nd increases the effect, whi ch l can 
vouch fo r m yself. 

58 . T hus, a brick-red sediment becomes deposited in the u rin e of people 
suffering from ague: thi s isa clayey powder whi ch orig inates in the bod y. 

VI. Natura! Cures 
59. When one knows the cause of th e disease , th e indications for its cure arc 

obvious a nd it is necessary to ca rry out the fo llowing procedures : 
i. Use remedies th at will dila te th e vesscls a nd expel n oxious p roducts from 

inside the body. 
ii . T he swea t pores of the skin must be ope ned by hea t , 
iii. T he cla yey particles must be diluted , 
iv . T he inta ke of butter-milk should be limited. 
60. T hese indications a nd rul es a re based on na ture. It isa golden rule in the 

art of medicine to go with and never again st nature. 
61 . Nature h as its own special way for expelling noxious matter. T h us, ague 

begin s with a cold phase and shivering, which interferes wi th expulsi on; the 
blood vessels later become extremely dilated and on the onset of th e hot phase 
the poision is released with great violence (cp. 59 i above). 

26 Linnae us and o th er s freq uc n tly qu o tc Sa nc-
torius Sanctorinu s ( 16 14) Ars de S tatiw M edici-
na. Padu a. Regul a Sa nctorii (iv, 19) . 
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a. a good example is given by Doctor and Assessor Johan Rothman27 in bis 
dissertation on plague in Stockholm. In November, 1710, the disease bad killed 
all the inhabitants of a certain town in Russia except for one gir!. A young 
farmer went to this town with the intention of marrying the survivor, but he 
contracted plague himself. The gir! immediately took ber suitor to the nearest 
well , stripped him and washed bis whole body with cold water. She then 
wrapped him in a fur coat and took the half dead youth toa hypocaustum [a 
sauna bath] where she laid him on a bench. After an hour he sweated heavily 
and recove red. A little later, he had to apply the same treatment to bis be­
trothed, who bad eventually contracted plague herself. 

b. People on the Niger are said (by Hoffrok) to be cured of smallpox by a 
similar method without the aid of any other remedy. 

c. After a hot [sauna] bath, the Finns immediately go out into the cold and 
then return to the bath in order to continue sweating. 

62. The application of externa! heat or the hot phase of the disease itself 
results in the opening of the outlets of the secretory apparatus which have 
become contracted <luring the cold phase. The clay particles then become less 
viscous, a crisis takes place and their excretion in the urine may be observed (see 
59, 2 above). 

63. The sweat (see 56, f above) quickly removes the mucous and viscous 
particles from the blood, but first they must be rendered as fluid as possible (see 
59, 3 above). 

64. Anorexia is not harmful as the absence of food in the body means that 
there can be no obstruction (see 56, b above) . 

VII. Cure by Diet 
65. I have cured many people affected by this disease by modifying their diet , 

though it is essential to ensure that they refrain from using water containing 
clay. 

66. Nutritious food should be strictly limited, and at the same time, the 
patient should avoid exposure to the cold, take more exercise and sleep longer 
than usual. 

67. The regimen is thus as follows: a. dress warmly; b. fast as long as 
possible-1 have cured patients solely by making them fars for three days; c. 
completely avoid nutritious food which prevents transpiration; d . drink as much 
as possible, but not too much at any one time and preferably drink pure water or 
ale mixed with Rhine wine; e. if you are used to exertion, take, before the 
anticipated hour of a paroxysm, a daily walk of about half a Swedish mile-but 
first drink a glass of good wine or other suitable sudorific to ensure that the 
whole body sweats; f. those who are not fit enough to walk , should rely on 
sudorific medicines fasting and baths. 

27 Dr J. Rothman (1684-1763) taugbt Lin­
naeus science a l school. H e bad obtained bi s 
doctorate in medicine al Harden vijk in 171 3, 

and this may have resulted in Linnaeus cboosing 
this unive rsit)' 22 years later. 
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68. It is sometim es said that in agu e one must avoid buttermilk like "<l ogs a nd 
snakes" [cp . like the plague], but I have not onl y allowed , but even secretly 
recommended its u se. T h e patients have th ereby bee n restor ed to h ealth . 

VIII. Authoritative Cure 

69. Laxati ves re lieve ague because the (clay) particles a re thereby evacuated , 
but a t the same time tra nspiration is impeded . As a rule, agu e return s before 
long afte r such treatment (see 59 above). 

70. Emetics are more useful , for the convulsive movements <luring vomitin g 
affect even the smalles t vessels and the particl es clogging them are often re­
leased. The action is enhanced if a powerful emetic is u sed ; transpi ration 
fo llows. 

7 I. Sudorifics stimulate the natura! cure (see 59, I , 2 & 3 above) and seldom 
fail , but if the patient does no t fas t the ague will still persist (see Sydenbarn 15 and 
Boerh ave). 24 Baths can also be u seful by causing d ilu tion of the body fluids and 
relaxation of the muscles . 

72. The practice of ,·enesection is absurd in the trea tment of agu e , for it 
renders th e solid parts inelastic and was te p rodu cts ca nnot be expelled; this 
resul ts in decreased transpiration. For patien ts with ple thora su ch a prohibi tion 
would not apply. 

73 . Mineral wate r is very good for agu e; it comp li es with the natura! indica­
tions for treatme nt (see 59 above). It dilutes th rough its water content , it 
stimulates through its i ron content , it dissolves th rough its quantity and i t acts as 
a d iure tic because of its low te mperature. At the same time, a ttention should be 
paid to diet and exercise. 

74. Hot beverages such as tea, coffee or ölost (a mi xture of hot beer a nd milk) 
are sometimes recommended, but in my opinion this trea tment is harmful in 
agu e (unlike in oth er feve rs) for the hot fluid s e nter the stomach , sa ften the so lid 
parts and reduce transpi ration . 

75. Pungent r emedi es often turn an ague in to a continuou s fever . I n 
Östergö tland , I saw two peasants who hade been treated by a quack with a very 
acid medicine. T heir te r tian ague was thereby tra nsformed into a double qu oti­
d ia n. 

76. I agree wi th Waldschmid tha t all pharmaceutical pr eparations with a day 
base ( e .g. bolus, terra sigillata a nd arena lernrnia) not only worsen the fever bu t lead 
to dropsy. 28 

28 A bolu s isa pas te co nta in ing the dru g, honey 
an d a suspending medium (e.g. clay) of such a 
consis te ncy tha t it ca n easil y be swall owed . Term. 
sigillata a nd arena lemnia are other natura I ea rth s 

containing clay or fin e sa nd and were emp loycd 
as sui tab le med ia for the aclmini strar io n of 
drugs. 
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IX. Empirical Cure 
T he ph ys ician may be driven to seek other cures of ague if th e classical 

m ethods have fail ed . T hree types of remedies are to be noted : bi tter , acid and 
no1some. 

77. Bitte r drugs act either by expelli ng the obstructive particles with grea t 
force or making th em amalgamate so firml y th at they can only be d islodged wi th 
d ifficulty. T he dru gs are harmful earl y in the d isease when clay particles are 
numerous in the bod y; they cause constipation and dropsy. I [ the fever has 
pers isted fora long time, these remed ies are largely with out effect. The li st of 
d rugs is as fo llows: a. cincho na bark , well known in medi cal texts29 although the 
tincture is a secret remed y; b. ash bark is a poor substitute fo r cinch ona; c. 
wormwood (A rtemisia), centau ry (Erythraeum centaurum), gentian and nux vomi­
ca (whose active principle is strychnine) a re all bitter and can be prescribed as 
r emedies. 30 

78 . Acid or pungent remedies are prized by some people but I have never 
used them ; they incl ude alum and vi negar. 

79. Noisom e or rank products are only likely to be of use if they hap pen to 
possess a sudorific effect, e .g. a. Dippel 's Oil of Ha rtshorn or purified T incture 
of Hartshorn which is administered on an emp ty stomach befo re a paroxysm at 
a dosage of 30 to 40 d rops and is usuall y followed by sleep for 24 hours . T his is 
useful , as a person when as leep perspires twice as mu ch as when awake (Sa nc­
tirou s) .26 Moreover th e bod y does not take up nourishm ent during sleep . b . I 
learnt of the use of asafoetida (Succus Cy rena icus) from th e writings of Sanc­
tor iu s, and my experience has confirm ed th e truth of his recommendation; c. 
garlic was often used by peasa nts and is a substitute fo r the above ; d . the 
excremen t of mice, pigs and dogs: that of the d og is an established and well 
known remed y, th at of the p ig is used in Norway, and that of the mouse is 
consid ered by "wise women" as of g reat and unfa iling va lu e . Physicians d o not 
approve of these substances which are only used by qu acks. 

29 T he wife of the Viceroy o f Peru , the Countess 
o f C hinchon , is sa id to have procured sa mp les of 
th e bark of an indigenous tree which cured 
people sufferi ng from ma la ria; the ba rk was 
taken to Eu rope a nd from the yea r 1690 it be­
ca me established as a sovere ign r emedy fo r the 
d isease. In the fo llowing ce ntury, specim ens of 
the tree were sent to Linnaeus, who called it 
Cindwna officinalis, mi s-spc lling the Countess' 
name. In the Latin tex t o f the thesis, however, 
he used the na me '"china" for the ba rk ; "china 

Jebris" or "china china .. was the common name of 
the drug in th e 17th a nd 18th centuries. 
30 To thi s li st o f herbs, Linnaeus in a n un­
publi shed lette r to Boissier d e Lacroix de Sau­
yages ( 1860), of Ala is (=A les---- the ca p i tal o f the 

Ceve nnes), recommen ded the use o f hi s ow n 
specia l (a nd armori a l) fl ower, Linnea barm/is, 
whose actio n was possibly d erived from its heavy 
perfume rathe r tha n from its bitte rness. Lin­
naeus ( 17 58) ga ve a dctailed accu n t of the orig i n 
a nd ac ti on of Peru via n Bark qu oting t.he wor k of 
va riou s auth ors incl uding rhat ofTorti 's fa mou s 
"Thera peutice speciali s ad Febris Periodicas 
Perniciosas", which went through 6 ed itions 
from 171 2 to l i 50. T oni (1928) stressecl tha t 
"Peruvia n Bark'' dicl not act on the fever but on 
the actual cause of the fever on which it had a 
sp ecific effect, u nlike the oth er so-called reme­
di es such as white gentian, the lesse r ce ntau­
r y, etc. etc. 
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X. Conclusions 
80. Dippel's31 theory of the cause of ague differs very much from mine. He 

believes that the duodenum is attacked by some corrosive substance and be­
comes inflamed. The ducts of the gall-bladder and pancreas are obstructed and 
dilated , and finally the contents burst through into the duodenum. The 
pancreatic duct ope ns first and discharges its accumulated secretion into the 
intestine in great quantities: in Dippel's opinion this occurs simultaneously with 
the first stage of th e chilis and shivering of ague. The bile is then discharged 
through its bent duct, and because it is especially bitter through accumulation , it 
irritates the inflamed duodenum; the second hot stage of the ague then ensues . 

81. Post-morten examination of a person who has died of ague discloses that 
the duodenum is not inflamed. 

82 . The da rk colou r of the faeces in a case of ague does not resemble the 
pallor which is characteristic of obstruction of the bile duct. 

83. Dippel's theory fails to explain the regular periodicity of the paroxysms of 
ague. My own theory (based cm inhibition of transpiration) explains th e 
periodicity of ague in addition to other periodic phenomena, e.g. menstruation 
in women and the appetite for meals. 

84. Observation. A person fell ill with a tertian ague and used several re­
rnedies in vain. Vomiting became so severe that be was unable to swallow a single 
drop of medicine or a rnouthful of food, while water was irnmediately vornited. I 
tried the usual interna! and externa! rernedies to stop the vomiting but without 
success. Finally the patient rnanaged to keep down 25 drops of Dippel 's Oil of 
Hartshorn; half an hour later he had cornpletely recovered exept for the 
lassitude which persisted for some days. 
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PATRICK SOURA N DER 

Linnaeus and N eurology 

Linnaeus's life-long in te rest in the nervou s syste m is well documented 
in th e 10th a nd 12th editions of Systema nalurne (1758-59 , 1766---68), in 
the booklets entitl ed Genem mo1borum (1763) and C/a vis medicina e duplex 
(1766) a nd in his comprehensive lecture manu scripts. In addition , the 
nume rous published disse rtations d efe nded by hi s disciples and the note­
books of stude nts who a ttended his lectures and pri\'a te tutorials con­
stitute importa nt sources of information about his views on th e ori gin , 
fun cti ons and di so rcl e rs o f the Encephalum . Linnaeus included in this 
d o minating concept the continu ous white ma tt.er of the brain , spinal co rd 
a nd peripheral nerves. 

The airn of this paper is to outline the background and the p ro file 
o f Linnaeus' s neu rologi cal ideas . Furth erm ore, I want to comment on 
the ne uropsychiatri c symptoms o f the ageing Lin naeus a nd touch upon 
th eir possible signif"i cance for th e inte rpre tation o f his pe rsonality. Final­
ly, th e rela ti o nship between th e vi e ws of Linnaeu s and th ose of the 
" neuropath ological sects" at th e end of th e eighteenth century will be 
briefly cliscussed. 

A natomical background 

In 1726, du ring his las t te rm at the uppe r school at Växjö , Linnaeus 
receiYed pri\'a te teaching in th e basic principles of medi cine. T he tex t­
book u sed by his beloved teache r , Dr. Johan Rothman , was Boerhaave' s 
classica l lnstitutione.1 medicru1 (1708). 

In th e notebook of th e 19-year-old Linnaeus , the re are several pages 
d ealing with the ne r\'ou s systern . On e o f the minute figures in the rniddle 
o f a tex t page d e picts in a , ery simple way the blood supply of the ce re­
bral he misphe res through the caroticl a rteri es and their rarnifi ca tions. 

ln th e autumn of 1728 , Linnaeu s cornm e nced his medical studi es at 
Uppsa la U ni\' e rsity and a t the beginning of 1729 he attended fo r 6 days 
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a na tomical dissections a nd d e monst ra ti ons on hu ma n materi a l in Stock­
h o lm (cf. Djurbe rg 1927). T he building wh e re th ese d emonstrati ons took 
place is still prese rv ed and nowadays serves as Lh e Stockholm City Mu­
seum. T he no tebook in which the young Linnaeus wrote on thi s occa­
si on contains a 4 000-word-long descripti o n of the a natom y of the brain , 
wri tte n from the lecture by the surgeon to the Kin g, Ewald Ribe. The 
d esc ription of th e structu res visible to th e naked eye is obviously based 
o n th e works of Vieussens a nd Willis a nd is surp risingly accurate even 
today . T he mi croscopes in th ose da ys we re very primi tive and the refore 
ra re ly used. T hi s was thirty years before the math ema tical laws gover­
nin g the sph eri c a nd chrom atic aberra ti ons of opti ca l lenses were dis­
covered by Sa mu el Klinge nstierna a nd o ne hun dred years before the 
correction s su gges ted by thi s promine nt mathem ati cia n , who beca me a 
fri e nd of Linnaeus, were a ppli ed to th e constructi ons o f the ach ro rn a tic 
lenses o f the compound mi croscope: So it is easy to understa nd th a t in 
th e e ighteenth ce ntury , i .e. d uring th e life-tirn e of Linnaeus, nothing 
was known about the stru ctural ele me nts of th e nervous system , the 
neuro nes, and their pa tte rns of orga ni za tion and f"unction . H owever , 
th e injection techniqu e for i-h e demo nstration of bloocl vessels was al­
read y highl y d eveloped al th e end o f th e seve nteenth centu ry. The 
Dutch anatomis t Freclerik Ruys ch was most su ccessful in a ppl ying ar­
te ri a l injecti ons o f liquids containing co loured wax in order Lo d e mon­
strate the blood vessels of th e brain . In some of hi s pi ct.ures, the injected 
blood vessels of th e meninges, including their fin est branches a nd a nas­
tomoses, are beautifully illu strated . Tsar Peter of Russia bought some 
o f th ese brain specimens and took th e m to his ca pi ta! (now Le nin grad), 
where they a re still preserved . Conce rning the conica l \ esse Is, Ruysch 
statecl : "They beca me so d e li ca te and moist that , unless injected with a 
li q uid , scarce ly a nd not eve n scarce ly, ca n they be investiga ted without 
da n ger of the ir destructi o n . T hese moist protube rant blood vesse ls seem 
to be compa rabl e to th e fib res o r medull a ry tracts o f the ce rebrum , and 
I be li eve tha t th ey have th e sa me fun cti ons that (same) authors d escribe 
Lo the g la nd s." H owever , th e gla ndula r stru cture o f the cortex p roposed 
by Ma lpighi was rejected (cf. Clarke a nd O 'Malley 1968). The opini on of 
Ru ysch that the cortica l su bsta nce of th e ce rebrum is "wholl y vasc ular", 
prese nting a moss-like appea rance , was me ntion ed by Ribe in his lecture 
a nd mast proba bly influ e nced Linnaeu s's vievvs on th e brain. 

T he history o f th e white matter of th e brain begins in an tiquity. Ac­
cording to Pla to, t.he ma rrow ( mye fos) represen ts a particularl y stable 
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structurc in the human body. The Tirnaeus belongs to the last period of 
Plato·s ca reer as an a uth or. According to th e Timaeus , the immortal soul 
is "implanted" in the marrow of the head (cf. Regnell 1967). Linnae us 
thought that ·' ]ife" , correspondi ng to the concept of sjJiritus a nimales ac­
cording to Galen, resided in t:hc whit:e matte r of the brain. Macroscopic 
tracing of the white-rnatter nerve bundles was ca rried out in the 17th 
and 18th centuries. In 1665, the young Danish anatomist Niels Stensen 
(Nicolaus Stena) , who became o ne of the most outstanding schalars of 
the 17th century, read a paper in Paris entitled Discoun .11ir l"A11ato111ie 

du cnveou. In this fa mou s lecture , Stensen emphasized the importa nce 
of stud ying the ne n ·e bu ndles of the white matter, thei r origi n and thei r 
e ndin gs (cf. Sourander 1969). The individual nerve fibre, as we know 
it today, was not ide ntified <luring the lifetime of Linnaeus. It is claimed 
to have been discovered by Feli ce Gaspar Fo ntana of Pisa in 1781. Sten­
sen's lecture was printed in Paris in 1669 a nda Latin ed ition was pub­
lished two years later in Leyden by Guido Fanoisius. It is included in the 
collecti on of medical boo ks mn1 ed by Li nnaeus whi ch was retu rned as a 
generous gift by the Linnean Society of London to the Roya l Sweclish 
Academy of Science at th e ene! of the last century. Since it is not men­
tionecl by Linnaeus in th e list of mecli ca l books in his possession cluring 
his fir st years at Uppsala, we may conclude that it was a later acquisition, 
possibly dating to his stay in Holla nd (cf. Sourander 1978). 

The demonstration in Stockholm of the a natom y of the ne rvous sys­
tem took place on 11 February 1729. On 19 March, Linnaeus wrote his 
name on th e front: page o f Cnebri Anatomi' by Thomas Willis, printed in 
London in 1664. Until the ene\ of the 18th century, this book , with its 
excell e nt illu strati o ns (particularly of the "base of the brain", drawn by 
Christopher Wren , who became one of the most famous English archi­
tects), remainecl th e best dcscription of th e nervous systern, although 
criticized by Stensen for some of its theoreti ca l ideas. In Linnaeus's co py, 
preservecl at the U niversity Libra ry in Uppsala (and prc\'iously at H a m­
marby), there are numerous unclerlinings and some sh ort notes revea l­
ing hi s interes t in the su~ject. 

Proba bly thc books of Willis a nd Ste nsen are th e only ones on the brain 
owned by Linnaeus. This does not mean th at be bad no knowledge at 
a ll of new books relating to the nervous system . Surely be must have 
seen th e "Speech" and the book on nerves published in 1763 by his 
disciple Roland Martin , a prominent professor of anatomy in Stockholm. 
However , th ere are no indications that Linnaeu s, who could not reacl 
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English, was aware of the most important discovcry of 18th-centu ry 
neurology, i. e. the concept of the re fl ex elaborated by Stephen Hales 
and Alexander Stuart in the 1730s and fin ally es ta blished by Robert 
Whytt in Edinburgh in 175 1 (cf. French 1969) . Nor does Linnaeus seem 
ti have been influ encecl by the revolution in pathology inaugurated by 
the "anatomi ca l id ea" of Giovanny Batt ista Morgagni in his famous De 
sedibus et causis murburum ( 1761 ). He may had some, but obviously not very 
clear, knowledge o f the Glisson-Haller d octrin e of irritability or contrac­
tibility as the specific property of muscu lar tissue. 

Dutch impressions and medical practice 
in Stockholm 

In 1735, Linnaeu s went to Holland. Af ter ha ving successfull y defe nded 
his thesis on HyjJolh (ls is nmx1 de Febrium i11Len11iltn 1tiwn cm1.1a at the U ni­
,·e rsity of Harderwijk , he made a short visit to Amsterdam and then pro­
ceed ed to Le yd e n . He arri,·ed there on 29 June , only one day after He r­
mann Boerhaave had finished his las t lecture on De nunbis nervorvm (Lin­
deboom 1968) . For li ve yea rs , Bocrhaave had given courses on the dis­
eases of the nervous system . These lectures , which ce rtainly represented 
a quite new approach in medical teaching, were not publish ed un til 25 
yea rs later ( 1761) by one of his students, J acobus Eems, in collaboration 
with Jacobus Hovius. In 1959, a Dutch translation based on the ori gina l 
manuscript of Boerhaave was published by Schulte. Although Linnaeus 
did not have th e opportunity to attend Boerhaave's lectures on nervou s 
a nd mental diseases, he may have received information whe n visiting the 
St. Cecilia Hospita l wi th Boerhaave and he may also have had access to 
wri tten notes by his fellow students. At least this is the impression one 
gets on comparing Boerhaave's writings with the lecture notes of Lin­
naeus's students <luring his time as Professo r of Medicine at Up psa la. 
Boerhaave used to tel1 a sto1 y about a beggar in Paris, who had under­
gone a rad ical operation in which he !ost the top of his skull. The poor 
beggar used hi s calvarium for collecting money and sometimes a ll owed 
people fora trifle of money to touch the skin at th e top ofhis head either 
with a finger or with the whole hand. De pe nding on the degree of pres­
sure exerted on the soft tissues covering the brain, the beggar either saw 
sparks, became giddy or lost consciousness (cf. Garrison 1969). Linnaeus 
in bis lectures stated that a slight pressure applied to one cerebral hemi -
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sphe re ca uses verti go a nd a pressure affecting both hemispheres ca uses 
slee p. In Leyd e n , Linnaeu s a lso metje rome Gaub, who was his se ni or by 
two yea rs, wh o later became Professor of Medi cine a nd Chemi stry at the 
U ni, e rsity of Leyde n and whose interes ting psychosomatic medi cal ideas 
ha,e bcen re \'iewed by Ra th e r (1965). 

In 1738, Linnaeus returned to Swed e n. U ntil 174 1, wh e n h e was a p­
pointed Professor o f Medi cine a t the U ni,crsity of Uppsala, he was an 
industriou s medica l practitione r in Stockh o lm , at tim es see ing 40 to 60 
patients a day. In addi tion , he was a ppointed ph ysi cia n to th e Adrniralty 
a nd was r es ponsible fora hospital with some 200 bed s. Certainly he must 
have had the opportunity to see ma ny pati ents with diseases of the nerv­
ous system. Linnae us a lso realized the value of post-mortem examina­
ti ons a nd a pplied for permission to perforrn autopsies a t th e Na \'al Hos­
pita l. T hi s was g ranted , but unfortunately no a utopsy records ha\'e been 
handed d own to posterity . In 1741 , Linnaeus was appointed Professor of 
Medi cine a nd Bota ny a t th e U ni ve rsity of Uppsala. During the 36 years 
he he ld this chair , he saw pa ti e nts only occasionally, lirniting his rn edical 
practice mainl y to rn e mbers of his own family a nd to close fri ends and 
th e ir fa milies. 

Early attempts to classify neurological 
symptoms 

Scien tific cl assifica tion of disease is th e result of a slow hi stori cal develop­
me nt. At the e nd of th e 17th century, T homas Syd e nha m a nd Georgi o 
Bag livi su ggested tha t diseases , like pla nts, could be d escribed a nd clas­
sifi ed by the Aris to telia n meth od o f· notin g sirnila riti es a nd diffe re nces. 
As th e la te Professor Fredrik Be rg , a n eminent expert on Linnaean 
medi cine pointed out ( 1957) Linnaeus's unpublished medi cal notebook 
ca lled Vademprnm revea ls hi s ea rl y inte rest in a ppl ying tax onomic pr in­
ciples a nalogous to those used in the first edition of hi s Systema nat11rae 
( 1735) in classifying di seases. It has not bee n possible to d ecide whether 
th e VodPmecvm ,vas already writte n be fore April 1735 , wh en Li nnaeu s 
left Swed en for H olland, or soon afterwards. Be th a t as it ma y, his cl ass i­
fi cation shows independe ncy a nd differs profoundly from that pre­
se nted by Fra nc,:ois Boissie r d e Sauvages d e la Croix in Nouvelles classes 
cles Maladies , published in 173 l. It is well known that Linnaeus la ter on 
adopted the noso logy of Sa uvages and became a co r responde nt and 
fri end of his learned co ll cague a t the U ni ve rs ity of Montpellie r . ln Lin-
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naeus's Vademecum, considerable attention was paid to nervous disturb­
ances. In the dass Morbi mentales, Linnaeus included two disease groups 
of opposite functional significance. These were labelled with the old 
eponyms Vigiha and Somnus . Vigilia was further divided inta spasmus, 
epilepsia, vigiliae rnania and vertigo, whi le Somnus was divided into 
lipothymia, apoplexia and somnolentia. After having got to know the sys­
tern of Sauvages in Holland, Linnaeus rnade a new classification of dis­
eases closely resernbling but less elaborate than that of Sauvages. Lin­
naeus wrote an outline of this new classification in a small notebook 
called Genem rnorborum , which was published in 1759 as a dissertation 
(defended by Johan Schröder, who later on becarne second medical of­
ficent of health in Göteborg). An enlarged edition was published by Lin­
naeus in 1763 . 

Clinical observations on patients 
with neurological diseases 

The ideal of the 18th century physician was a doctor with the capacity 
to "observe accurately, reflect carefully, and reason soundly" (King 
1963). In many respects , Linnaeus fulfilled those requirements. This is 
particularly ob\'ious when one reads same of his relevant descriptions of 
neurological diseases. 

Rabies, a frightful rnalady affecting the brain of wild and dornesticated 
anirnals as well as that of man, has been known since antiquity. In the 
18th century, it was well known in Sweden. In his lectures on Systema 
mo1bor11m, Linnaeus presented a vivid description of Canis rabidus and 
Homo monus . Rabies was considered a contagious disease transrnitted by 
the bites of mad dags. When these dogs are furious, Linnaeus said, "a 
small worm can be seen below their tongue. It wou ld be rather interest­
ing to see it but one ought to be carefu l and avoid touching it with bare 
hands. An instrument should be used." (Wenman 1761.) We now know 
that the little worm postulated by Linnaeus is a virus with an affinity 
to the central nervous system and is transmitted by saliva . Rabies and 
hydrophobia , which Linnaeus considered to be a later stage of rabies, 
were included in the "Classes Mentales" of his Systema rnorborum. Lin­
naeus recognized the long incubation period , varying from a rnonth to 
several years, and thought that also other pathogenic factors than con­
tagions, for example extreme heat, cold , hunger and thirst, might con­
tribute to precipitate rabies. 
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Linnaeus made se\ eral rcle\'ant observations on the symptomatology 
of patients wi th neurological illness. Du ring his journey to Gotland in 
1741, h e had an opportunity to see a patient wh ose condition he charac­
terized in Latin as "Corporis agitatio cont:inu a, indolens, convulsiva cum 
sensibi litate" (Hagström 1769). In his Systema morborwn, this disease is 
presentecl as a \'ariety of the genus Hieronosos. The point macle clear 
by Linnaeus was that, although the patient displayecl continuous clistor­
tion of the limbs, sensation was not affected. Furthermore, Linnaeus 
stated that this malady had nothing to do with alcoholic intoxication or 
epilepsy. When James Parkinson, a wcll-known London physicia n, pub­
lished hisAn Essoy ufthe Shahing Palsy in 1817, he quotecl the above-men­
tioned brief Latin statement to Linnaeus. Howe\'er, as Critchley pointed 
out (1955) the term "shaking palsy" is e\' id ently inapplicable to the case 
described by Linnaeus. It is most probable that the patient briefly men­
tioned (without an y further clinical details) by Linnaeus was afflicted 
with an extrapyramidal motor dysfunction called "athetosis" which 
means uncontrolled mm·ements "without fixed posture" of the trunk 
and the arms, rather than Parkinson's disease (Garrison 1969). 

The best known examp le of Linnaeus's capacity for accurate observa­
tion and description of neurological diseases is a paper entitled Loss o/ 
Memoryfor Nouns, jJarlirnlarly Nr11nPs. In this short case report, published 
in the Prnceeding, of th e Royal Swedish Arnderny oj' Science in 1745 Linnaeus 
records the pertinent clinical data of "a learned man at Uppsala". Ac­
cord ing to Hultgren (1916), this was a 58-year- old Professor poeseos. In 
conjunction with a "sleeping sickness (cataphora)", the patient developed 
markcd difficulti es in speech. The initi a l stage was characterized by para­
phasic disturbances in speaking, "as it were in a foreign language, having 
his own names for all words, e.g. to drink To Ti etc". Later on, he forgot 
all nouns, including the names of his ch ildren, bis wife and himself. lf a 
name which he was apparently trying to express was spoken to him, he 
woulcl say "yes", but he cou ld not repeat the word, saying "cannot" . In 
spite of this, he seemed to have preserved the ability to read and under­
stand names: " When he wanted to mention the names of any of his col­
leagues , he pointed to the Catalogum Lectionum in ,vhich the name was 
printed." The speech difficulties were reversible and disappeared sud­
denly after about half a yea r , but soon thereafter the patient died. This 
remarkable paper has been translated inta German (Kulz 1875) and 
English (Viets 1943) and must be regarded as one of the classical de­
scriptions of motor ap has ia, i.e . the loss of the functions making up ex-
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pressive speech. This condition which is a common result of a stroke 
affecting the left hemisphere of the brain, is often combined with right­
sided paralysis of the limbs , but transient cases without hemiplegia, like 
that reported by Linnaeus, occur frequently. 

There seems to be no doubt that the ancient Greek physicians recog­
nized aphasia-like manifestations in patients with cerebral diseases. Ac­
cording to Ben ton and Joynt ( 1960) there area few early descriptions of 
motor aphasia , the best one being that of Peter Rommel (1683). Tlrns, 
the claim raised by Antoni (1957) and Garrison (cf. posthumous edition 
1969) that Linnaeus may have given the earliest description of a case of 
typica l motor aphasia is not justified. Nor is it true that Linnaeus was 
the first to report on the coincidence of aphasia and agraphia (Benton 
andjoynt 1960). This is obvious ly due toa misinterpretation of the origi­
nal Swedish text , in which nothing is mentioned about the patient's 
ability to write. It is of interest to note that another case report on aphasia 
(a mute individual with retained capacity for serial speech , for example 
singing) was published by the eminent Swedish humanist Olof von Dal in 
in the same issue of the Proceeclings that contained the paper by Lin­
naeus. Linnaeus does not comment upon the case which was certain ly 
unique in bis experience. However, his criteria for what we now consider 
as motor aphasia have stood the test of time. His conclusions---"con­
sequently he (the patient) had lost two things; firstly the memory for all 
nouns, secondly the power to be able to mention nouns by name"­
grasped the essence of the phenomenon described. 

Speculations on the nature and mechanism 
oj nervous action 

In Generatio ambigena ( 17 59) Linnaeus stated that the cortical substance 
of the brain is able to regenerate itself after in jury while the white mat­
ter ("encephalum") does not show this capacity. Consequently, there isa 
continuous substitution of the cortex by components of digested food 
and dietary errors may injure it (cf. Lindfors 1907). The white matter 
is accessible only to odours, Linnaeus said ( 1752). Later on, he thought 
that it would be sensitive also to electricity. The odours were considered 
to reach the nasal cavity and the membrane of Schneider, which sepa­
rates it from the brain. According to Linnaeus the naked nerve endings 
of the olfactory nerves are so numerous in this membrane that one gets 
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the impression that the brain or its soft suhstance is here wide ly ex­
panded in order to facilitate the uptakc of a ll the subtle things Lo which 
the human body may become exposcd. This is the only place, Linnaeus 
remarked , where thc naked nerves reach thc surface of the body. It is 
interesting to note that rece nt studi es have shown that labelled macro­
molecules instilled in thc nasal cavity of laboratory animals may in fact 
be transmitted by a retrograde flow in thc axons of the-olfactor y ne n ·es 
to the olfactory bulb , i. e. toa part of tl1e brain (Kristensson and Olsson 
1971). Linnacu s e mphasized the diffi culti es in studying the different 
effects of different odours on the "e nccphalum". Concerning the nature 
of these influe nces, he said: 

"We still don't know for certain wh ether the nervous action is trans­
mitted by a subtle juice which in a moment is transported from the nerve 
e ndings lO the brain or by vibrations of the nerves. We don't know 
whether we should regarcl the irritation as the sole and sufTicient cause 
or pay attention to the new opinion about th e electric power . .. May 
the noble reader kindl y excuse me for not always having found the right 
way in such obscure maner but more light is needed than our tirn e is 
able to provide." 

In these critical rernarks Linnaeus revealed himself as a true son of the 
Enlightenrnent. 

Linnaeus displayecl a keen interest in electricity; long before Galvani in 
Bologna published his treatise entitled DP vi ribus Plect1icitati.1 in motu mus­
culruis conunrntarius ( 1781) . Accorcling to the well known neuroph ys iol ­
ogist Mary Brazier, "three lines of knowledge convergecl to meet even­
tually in the concept of animal electricity. One was the phys ical science 
of electricity, a noth e r was the knowledge that some animal forms, not­
ably the marine torpedo and electric eel, producecl intrinsic electricity 
and the third was the observation that animal tissue coulcl be made to 
contract by electric stimulation." 

Since antiquity and during the entire 18th century, only static elec­
tricity was known . In the early part of the 18th century it was empirically 
disccwered that the human body could be charged electrostatically, pro­
vided it was isolated. Static electricity could be produced by a frictional 
machine or as electric shocks generated by the earliest efficient electric 
condenser, the Leyden jar constructed by van Musschenbroek. In the 
1740s static electricity was widely used in Europe, particularly in Ger­
many and France, for the treatment of neurological disorders , for ex­
ample paralysis of fingers and whole liinbs . At Uppsala, the mathema-
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t1oan Klingenstierna and the astronomer Strömer treated numerou s 
patients with sparks a nd shocks. The pati en ts were sent to them by the 
Lwo professors in medi ci ne, Rosen and Linnaeus. A disciple of Linnaeus 
Pehr Zetzell assisted in the therapeutic trials a nd defended a th es is e n­
titled Consectaria pfectro medirn (1754), based on his own experience of the 
mostl y rather poor results of the treatment. As a lread y mentioned , Lin­
naeus was also theoretically interested in the power of electricity. H e con­
sidered the "a nima l spirits", well known since Galen , to be electricity 
taken up by respiration from the air and accumulated and stored in the 
white matter of the brain. Furthennore, Linnaeu s thought that electricity 
was distributed by the nerves to all parts of the body and, what is even 
more surprising, he rightly assumed that it was also transmitted from 
the peri pheral parts of th e bod y to the bra in ( 1754) . In his opinion su ch 
electric phenomena in living animals including man , although closely 
related to ph ysicall y produced electricity, were of a different character. 
Linnaeus's ideas on what we now call bio-e lectri c phenomena were not 
based on experiments. However, they revea l a remarkable intuiti ve 
capacity to anticipate forthcoming research . Although there is little evi­
d ence of Linnaeus' s ability to perform or conduct controlled experi­
ments, he certainly had a sense of the value of true experimental ver i­
fication. Thus , Linnaeus suggested to his friend Sauvages, who possessed 
better technical resources , that he should carry out experiments on the 
effects of various odou rs on the electricity o f the encephalum. 

N europsychiatric symptoms oj the ageing 
Linnaeus 

Several attempts have been made to obtain a coherent picture of the 
complicated a nd, in many ways, self-contradictory personality of Lin­
naeus ( cf. Hagbe rg 1939, Malmeström 1964, Lindroth 1966, Wikma n 
1970, Brobe rg 1975). Since we have a good d ea l of information a bout 
the health and diseases of Linnaeus at va rious periods of his lif e, it is 
somewhat surprising to note that , in th e a nal ys is of his personality and 
its subsequent changes du ring ageing, medi ca l points of view have been 
la rgely absent. This is particularly true of th e neurological disturbances 
which started to plagu e him at the age of about 44 years and which 
finally , after ma ny years of great suffering, destroyed him. In addition 
to his fundamental empiricism, mixed with 18th-century rationalistic 
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medical thinking (cf. King 1963), Linnaeus displayed from his early 
youth a strong sense of the magic of life, the "mysterium tremendum 
et fascinosum" of the scholastics. In the light of the medical data ex­
tracted from his letters and dissertations and from the descriptions of 
his contemporaries, it seems justified to assume that the marked accen­
tuation of this personality trait in Linnaeus in old age was influenced 
by a fairly well characterized neu ropsychiatric illness of u nexplained 
causation. In the context of the present paper, only the main course and 
the principal features of the malady affecting the nervous system of Lin­
naeus deserve mentioning (Table I). Further details and a critical dis­
cussion will be the subject of a separate study. 

The quality of the symptoms listed in the table, combined with their 
temporal sequence, suggests that they may reflect certain aspects of an 
organic , extremely slowly developing, brain disorder. The leading symp­
toms of the primary stage, which lasted for more than 20 years were 
paroxysmal headache ("hemicrania" or "migraine") and recurrent visual 
hallucinations of physical duality ("autoscopy"). The secondary stage, of 
six years' duration was characterized by repeated strokes localized in 
the left hemisphere of the brain. The headache usually appeared on one 
side and was of a recurrent and at times extremely severe character, 
"comparable to pains at childbirth" or a feeling "like a nail boring 
through the left temp late". The attacks commenced early in the morning 
or in the evening, lasted for several hours and were rarely absent for 
more than eight days (Linnaeus 1763). They were precipitated by minor 
dietary errors, common colcls and emotional stress. It is noteworthy and 
reminds one of histamine-induced attacks (Horton's disease) that "a flow 
of hot tears and venous congestion of the eye on the sicle of the head­
ache" coincided with the paroxyms. 

Si nce the l 930s, considerable attention has been paid to the funda­
mental fact that there isat the boundary of our consciousness the notion 
of our physical personality. This so called body-image can disappear or 
become clistortecl by various injuries affecting the nervous system. The 
best known example of such distortions of the body-image is the phan­
tom limb of' amputees Qalavisto and Sourander 1948). In rare instances, 
the body-image may release itself from its material frame and become a 
hallucination, a perception without object (cf. Arieti and Meth 1959). 
This phenomenon, generally called autoscopy has been defined as "a 
complex psycho-sensorial hallucinatory perception of one's own body­
image projecting into the externa) visual space" (Lukianowicz 1958). 
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Ta ble I. Linnaeus 's ne11 rop1ych ia Ll'ic ~ymj1tom., 17 51-1777 

Source of 
i nforrn ation 

Letter to T ess in 
(Fri es 1903) 

Letter to Bäck 
Letter to Sauvages 

(Hj elt J 907) 
"Motus polychrestus" 

(Valda m ,/i. 42 , 1963) 

Quotations 
(fri es 1903, Olsson 
J 949, Wikm an 1970) 

Letter to Bäck 

Letter to Bäck 

Vita Caro /i Linnae, 
(Malmeström & Uggla 
l 957) 

Linn e, Vol. Il 
(Fri es 1903) 

Linne, V ol. Il 
(Fries 1903) 

Last le tter to Bäck 
Linne, Yol. 11 

Linn e, Vol. Il 

Date of 
record 

1751 (27 Sept.) 

175 1 (Dec.) 
1756 (22 April) 

1763 

Since J 768 

1772 (28 Febr.) 

1772 ( 17 March) 

1774 (May) 

1775 (August) 

1776 Ua n .) 

1776 (24 Ma y) 
1776 (A ugust) 

1777 (30 Dec.) 
(mors 10 J an. 
1778) 

Cl inical characteristics 

Hemicrania on the left sicle 

Migraine 
Hemicrania 

Hemicrania associated with 
ipsilateral flo w of hot tears 
and conjunct ival conges tion 

Recurrent visual hallu cina­
tion of physical dual ity 
(autoscopy) 

Gid diness , stumbling (to th e 
r ight side), "callus in 
cerebro" 

Constant use of velvet cap 
to prevent migraine 

Cerebral stroke (hemiparesis 
on the right sicle and 
dysphasia) 

Limping, dysphasia, 
dysgraphia 

Progressive cerebral 
symptoms 

Almost unintelligible writing 
Recurrent stroke (hemip legia 

on the right side, aphasia , 
multiinfarct dementia) 

Cerebral convu lsions 

Autoscopy isa complicated experi ence including, apart from sensorial, 
emotional a nd cogniti ve " percepti on" . According to Lhermitte ( 195 1), 
the image of " th e double" , which may appear without preceding symp­
toms, is ve ry clear but uncoloured, almost transparent. When the person 
tries to approach his double it draws back or fades away, afte r having 
copied th e movements and facial expression of its "origina l" . It is ob-
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vious fr om seve ral sources that Linnae us had re pea ted ex peri e nces of 
thi s kind . One of Linnaeus' s stude nts in la ter yea rs tells th at one day he 
fo lienved his teacher up to his room and "when we bad a rrived a t hi s 
museum, he looked at th e tabl e and chair where he usua ll y sa t when 
studying and said clearly and in a high voice, ' Ah a , is it you sitting there, 
Carl? Sit in peace, I will not disturb you' . I asked him 'Sir, whom a re you 
addressin g? ' ' I sometirnes think that I am sitting th ere (he pointed to the 
chair) working' , he repli ed" (cf. Wikrnan 1970) . According Lo Lhermitte , 
" the apparition o f the d ouble sh ould make one seriously suspect the in­
cidence of a disease"; it may imply va riou s kinds of focal les ions to th e 
brain. Although Lukia nowicz adrnits the frequen tly orga ni c causat ion o f 
a utoscop y, he also recog ni zes a h ypotheti cal "idi opathic a utoscop y", in­
te rpreted in te rm s of cornpe nsalory or a wish-fulfilling rn echa ni srn . He 
a lso thinks that to some ex tent th e hallu cina tion may d e pend on "a n ego­
centri c a nd na rcissisti c type of pe rsonali ty combined wi th vivid visual 
i magi nati on" . Such personal ity traits we re certainl y present in Linnaeus! 

T he cause and path ogenesis o f the p ostulated , organi c, brain syn­
d ro rne in Linnaeus can only be a rnatter of conjecture. Arterial h yper­
te nsion has been proposed as a probabl e cause o f the recurrent strokes 
(Strande ll ). In rn y opinion thi s is a l th e best a partial ex pla nati o n , rel­
evant to the te rminal stage of the illness. Considering th e enti re pro­
t racted course of the disease, with its d ebut in middle life a nd with symp­
to ms indicating in volve me nt of th e le ft cerebral hernisph e re and rega rd-
i ng a recent exte nsive stud y on herni pleg ic rnigraine wi th evidence of 
ce rebral a troph y and infa rction (Hungerfo rd el al. 1976), a nothe r pos­
sible expla nation rna y be contempla ted. T he h ypothesis is put forwa rd 
tha t the neuropsychiatri c d isease from which Linnae us suffe red was ini­
tia ted by an anatomical a nd/or functional anomaly affecting th e blood 
vessels of th e le ft hemisph ere of th e brain . lf anatorni cal , such an anorna­
ly rnay have consisted in a conge nital , vascular rn alforrnation whi ch de­
layed clinical effects. 

It has been sa id that the indi viduality o f Linnaeus p resented two 
aspects (Lindroth 1966). One was influenced by 18th-century ernpiri cism 
and rati onalism , while the othe r was rn a rked by a rchaic and scho lastic 
thinking. But th ere was a lso a strong tou ch of medi eval mystici sm in his 
thinkin g, which may ha ve been fac ilitated by a dee ply rooted constitu­
ti o nal trait and by recurrent a utoscopi c hallucination s, which made it 
difficult for him to see the differe nce betwee n r ea lity and the world o f 
imaginati on and fi ction. 
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The searchfor synthesis 

At the end of his life, Li nnaeus wish ed lo make a synthesis of his sys­
tematic thinking in medicine. This he accomp li shecl in the strange story 
of the double keys opening the doors of "the temp le of med icine". Clcruis 

mnlicinoe duplex , r'x lnior el interior, published in 1766 is the ultimate ex­
a mple of his characteristicall y concentratecl and aphoristic style , his " ner­
,·osa brevitas" . In th is booklet which has hcen ca llecl "a ,·isionary cata­
clysm" (Wikm an 1970), the lead ing id ea in most of the writings of Lin­
nae us since hi s yo ut.h , i. e. the sexual dichotomy of living Nature, ,,·as 
a pplicd to the origin , anatomy and significance of the nervous system. 
The outcr key was d es igncd to open the door lO the knowledge of thc 
nature and trcatrnent of the diseascs of the cortica l substance (producing 
bloocl , muscles , honcs and \'isceral organs), while the inner key did th e 
same thing for di seascs of the medullary substa nce (co nsisting of en­
cephalum, i.e . brain , sp ina l cord and nen·es) . 

In recen t yea rs , there has been much discussion about the possible 
sources of inspirat io n which led Linnaeus to present his final sy nth esis 
in such a bewildering shape (cf. Lindroth 1965, Wikman 1970, Broberg 
1975, Sourander 1978). Linnaeus's fundamental assumption that the 
medullary substance is of maternal and the conica l substance of paternal 
origin was, as we sha ll see, at least partially hased on ernpiricisrn. How­
e\'er, considering that the human egg cell was not discovered until 1827 
and that the fusion of rnale and fernale sexual cells was observed for the 
first time in 1879, it is easy to understand the inadequacy of the 18th­
century embryological observations. Thus, for mammals including m ;;m, 
the phrase coined by William Harvey and adopted by Linnaeus "ex ovo 
om nia" vvas almost meaningless (cf. Singer 1959). For the purpose of ex­
plaining human gene ration, Linnaeus relied on thinking by analogy us­
ing the early de,·e lopm ent of the chick as an experimental mode!. In 
his lecture notes prepared <luring th e winter of 1761-62 Linnaeus wrote 
as follows: 

" If a hen sits on se\'era l eggs and if, after she has been sitting for some 
days , one opens an egg two white spots and a long streak are always 
found on the top , however the egg is turned over; again if a few days 
later one opens another egg, rnany small white threads are seen depart­
ing from these spots and from the streak. These threads are nerves leav­
ing cerebro (the two white spots) and rnedu//a spinali (the long streak) thus 
Systerna nervorurn et cerebrurn constitute prirnum starnen z,itae of the animals, 
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and therein exist mutus rl sensatio and not in scmg;uine,fibris et ussibus; mutus 
et se11satiu are subjected to fevers and thus fevers reside in cerebro rt mr­
dulla " (Kar. Inst. MS. 467: 1, cf. Berg 1957). 

The primary importance which Linnaeus attached to these observa­
tions is reflected in the design of his coat-of-arms , presented by him 
probably late in 1761 (Fries 1903, Volumc II). This multicoloured de­
sign , preserved by the Linnean Society of London, is dominated by one 
half of a divicled, fertilized, hen' s egg depicted in a life-like marrner. 
Close examination of the picture allows one to discern a white streak 
and radiating white threads on the top of the yolk (observation by the 
author). In addition a corona of tiny blood vessels is visualized in the 
picture. The question whether Linnaeus's claim that the initial stage of 
the nenous system (encephalum) appears before the heart and the \'es­
sels emerge is based on his original observations or on Swedenborg's 
writings (d. Broberg 1975) has not been clarified . Be that as it may, later 
research has proved that the timc sequence of the developmental events 
postulated by Linnaeus is the right one. 

Linnaeus was ob\'iously not an adherent of the extraordinary doctrine 
of prefo rmation , implying that generation signified the growth of a 
"homunculus" contained either in the ov u m (ovulist \'iew) or in the sper­
matozoon (anirnalculist \iew) . He thought that the initial white streak 
representing the first stage of the eolving encephalum was generated 
by the caudal part of the spinal cord and transferred by the ovarial nerve 
to the egg. The subsequent deYelopment of the encephalum as ,,ell as 
the e mcrgence of the cortical substance were in sorne unknown way in­
duced by the sperm . Linnaeus , like many of his contemporaries, thought 
that the spermatozoa, discovered by Leeuwenhoek ( 1679) , were non­
li\'ing particles containing, however, "the acti\ e substance of the male 
sperm" (Linnaeus 1759) . 

Much has bee n said about the "irnpenetrable Pythagorizing mysticism 
of numbers" (Lindroth 1965) dominating the entire tabulated content of 
Clavis. \,Vhile not denying the importance of the early acquired mental 
impressions and constitutional traits of Linnaeus, it rnay be suggested 
that a strong moti\'e was to crcate "a canon" for medical practice. At the 
cnd of the 18th century, the population of Sweden was rapidly growing 
and the need for more physicians was urgent. It is well known that Lin­
naeus felt his responsibility and made serious efforts to educate an ade­
quate number of able doctors possessing practically useful rnedical 
know ledge. In this undertaking, he was cxtrcmely successful. That hc 
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failed in his attempt to construct a theoretical framework, a useful gen­
eral pathology, may at least partly have been due to personality changes 
caused by neuropsychiatric illness associated with impaired capacity to 
renew and enlarge his medical knowledge. 

Linnaeus and the neuropathological doctrine 

As we have already seen, Linnaeus paid much attention , both in his 
nosology and in his general pathology to the nervous system. Therefore , 
the possible relations of his views to the prevailing line of medical think­
ing at the end of the 18th century, i.e. to the neuropathological doctrine, 
are of considerable interest. Since antiquity, motion and sensation had 
been ascribed to the nervous system as its proper functions. Motion was 
given the highest rank among all the factors underlying health and dis­
ease (Riese 1949). At the beginning of the 18th century, Friedrich Hoff­
mann, of Halle, influenced by the Newtonian mechanical cosmology and 
the corpuscular philosophy of Robert Boyle, became the greatest of 
iatromechanists and a forerunner of the neuropathological sect. Ac­
cording to Hoffmann, a subtle nervous fluid, ether, was carried from the 
\'entricles of the brain through the nerves to the tissues of the body, con­
trolling their tension. Cullen, whose medical thinking was influenced by 
the writings of Hoffmann, became the founder and spiritual leader of 
the sect of neuropathologists (Riese 1949). He regarded the nervous sys­
tem as the rnost important part of the body, the carrier of life and the 
main seat of disease. Fever was considered to be an effect of diminished 
cerebral power resulting from local lesions caused by exogenous agents. 
Following the example of Boerhaave in Leyden, Cullen introduced bed­
side teachi ng in Edinburgh, which became one of the leading medical 
centres of Europe. The nomenclature of diseases applied by Cullen fol­
lowed the standard forming principles in the botanical works of Lin­
naeus. 

Two talented Swedes visited Cullen. In 1760, the astronomer Bengt 
Ferrner met Cullen, whom he described as "a voluble and funny man", 
curious to know about medicine in Sweden and particularly about Rosen 
and Linnaeus. In 1773, a disciple of Linnaeus, the physician Henric 
Gahn, attencled Cullen' s lectures. He received a signed copy of the lat­
ter's Synuj;s/s nosulogiaP rnedirne, which he forwarded to Linnaeus (Selling 

N-SL1. I lJ7N 



114 SLÅ 1978 

1968). Like the Sy.1/ema 111orlJOn11n of Linnaeus , Cullen's nosology was 
based on symptoms. Linnaeus , howe, e r , was much less ca tegorical than 
Cullen in his opini ons on the role played by changes of the nervous sys­
te m in ,·arious disease processcs. Like Cullen, Li nnaeu s conside red dif­
f'erent t ypes of f'e, e rs as co nseq uences of ce rebral reactions to local ex­
terna! lesions. 

The mast widespread a nd m os t comprehensive nosology of the 18th 
century, i.e . that of Sauvages , was strongly influenced by the botanical 
books a nd ohen toa lesse r degree by the medical writings of Linnaeus. 
Wheth er th e neurologica l \'iews of Linnaeus exe rted any influence on 
th e ne urolog ical concepts of Sau\'ages remains to be inves tigated . How­
e\'e r , when the posthumous French translation of N osologia methodica by 
Sa uvages app ea red in 1772 it was publish ed together with Linnae us's 
Genem 11w1homm in the original Latin and in a French versi o n. Only a 
f'ew yea rs earlier Cullen included Genero morlJOrum in bis SynojJsis noso­
logir1 metlzodim e. In the fin al chapter of Genem morbonnn, e ntitled "Theo­
ria", Linnaeus briefly m e ntioned some of his neurologica l ideas. Proba­
bl y th ey did not have any marked impact on the opinions of th e contem­
porary European lea rned world. Clavis rnedirinae duj1/ex, with its strange 
\'i ew of the maternal orig in of the vvhite matter o f the nervous systern , 
probably never beca me widely known. ln th e Swedish medical literature, 
comrn ents on it have been publish ed by Hjelt ( 1903) and by Muller 
( 1903) , \\'ho also presented an interpretation of its conte nt. 

C oncluding remarks 

According toa mode rn philosophical view (Popper 1963), th e g rowth of 
scientific knowledge proceeds by conjectures (anticipations, guesses, ten­
tati\'e solutions) controlled by a ttempted refutations. Linnaeus in his 
Dioeta natumlis stated: "Medicine in the ok! days was an art of guessing 
and still is." Like rnany scientists today, Linnaeus was frequ ently oc­
cupied \\'ith rnaking conjectures. ln his bright hours , be made many bril­
lia nt conjectures a lso in the fi e ld of neurology, which poste riry has 
proved adequate. In ok! age, worn out with ha rd work and sick , his 
power ofjudgernent failed and he became a victim of u ncontro ll ed , mys­
tically coloured, archaic a nd wishful thinking. 
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P. SMIT 

The Zoological Dissertations 

of Linnaeus 

"He (Linnaeus) discovered more animals than any of his predecessors, 
and he was the first to give them their characteres genericos el specificus 
according to the natural method. The knowledge of the lnsecta must be 
attributed to him, not to speak of the method found by him for classify­
ing the fishes according to their fins, a cardina Conchylia and a scutis 
Serpentes. Cetos ad Mammalia , Nantes ad Amphibia reduxit, el Vermes ab lnsectis 
removit" ( l). 

Essentially there isa basic difference between Linnaeus's contribution 
to the system of botany and that of zoology in that in the field of zoology 
he made greater contributions to the natural system than in that of 
botan y. Furthermore, the system of zoology remained less "open" and 
constantly admitted of improvement (2). The most important element 
contributed by Linnaeus is his method of comparison and description; he 
had a gift for discerning resemblances and correlations between differ­
ent organisms and basing a system on them. 

There exists of course a great deal of literature on this subject; in this 
context we would only state that in this respect the zoological literature 
has greatly lagged behind the botanical literature , both absolutely and 
relatively (3). A possible cause of this relative lag is that Linnaeus's con­
tributions to zoology-more so than those to botany- are hidden away in 
hi s systematic works. One of the principal sources in this field is formed 
by the zoological dissertations. 

Out of the 186 dissertations written du ring Linnaeus's professorship at 
Uppsala University (1741-1773) (4), about thirty were devoted to zoo­
logical problems. Linnaeus considered all the theses maintained by stu­
dents under his guidance as his own work, and this is the reason why he 
published the collected dissertations under bis own name in several 
volumes under the title ofAmoenitates academicae (5). 

In imitation of Linnaeus, most biographers and bibliographers assume 
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that the master ,,Tote the dissertations himself and is to be held responsi­
ble for the contents. This conclusion has an important practical conse­
quence. Since the Linnaean names have been exp li cit ly es tablished by 
international rules, the works of Linnaeus, including these dissertations, 
are very important from the taxonomic point of view. In fact, it is 
precisely in these dissertations that a considerable nu mber of the best­
kn own animals as well as plants are described. 

However, there is yet another complication. Linnaeus was so firmly 
convinced of hi s own copyright concerning these dissertations (6) that he 
would often highhandedly make alterations in the nomenclature when 
the dissertations were reprinted in theAmoenitates. This implies that from 
the taxonomic point of view o ne should consult both the version of the 
dissertation reprinted in the Amoenitates and the original version if one is 
to arri\'e at a correct nomenclature. In this context it is interesting to note 
that the Li nnaean Society in London possesses those copies of the disser­
tations which were originally the personal property of Linnaeus. These 
copies were used by Linnaeus for the reprint in the Amoenitates, as 
appears from the alterations in th e text made by his own hand. 

Since the great majority of the original dissertations is difficult of 
access, Messrs Asher of Amsterdam have decided to publish a reprin t, at 
least of those which are important for natura) history in general and for 
taxonomy in particular. It is hoped that this reprint will appear this year, 
furnished with detailed indices (7). 

Although there is already a good deal of literature on the systematic­
taxonomic work of Linnaeus in the field of zoology (8)-in which data 
from several of these dissertations have also been incorporated directly 
or indirectly-it may be hoped that this publication will have a stimulat­
ing effect in this field. However, in this address I wou ld try to describe 
the contents of these dissentations rather more from the point of view 
of a student or the hi story of science, by pointing to the richly ,·ariecl 
contents of a number of them. This would appear to be all the more 
important because on the whole the zoological dissertations are rnuch less 
well-known than the botanical dissertations. It is therefore to be hoped 
that th is re-publication will stimulate further study of a number of 
general aspects of the work of Linnaeus, a subject to which some Dutch 
students have already devoted attention . One of the first themes which 
seems suitable for this is concerned with the sources used by Linnaeus in 
these dissertations; this study has meanwhile been embarked upon. 

The eigtheenth century was a period in which our knowledge of the 
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world-and especially of the animate world-was rapid ly growing. It was 
the era of longer and shorter expeditions for th e exploration of un­
known regions so as to find things new to science and useful for 
economy. 

In this connection Linnaeus was active in two ways: by exploring his 
own country and by sending his students abroad to o ften very remote 
regions. These activities are also reflected in a number of zoological 
dissertations. 

Thus, the dissertation lnstructio Peregrinatoris (9) was intended as a 
guide for the young traveller to foreign countries. It contains a great deal 
ofpractical information (10), and itis described there , interalia, how such 
a traveller is to behave abroad and how the journal is to be kept. In 
partiCLtlar it is indicated what is worth recording, and the following 
practical advice is given: "If the traveller would be successful in his 
undertakings, he must make a point of entering and arranging the 
remarks of each day, before the next arrives" (from Pulteney, p. 426) ( 11). 

The dissertation lnstructio Musei Rerum Naturali11m (12) describes the 
technique of assembling a collection of natura] curiosities and gives 
directions on what objects should be collected and how this should be 
done. Furthermore, information is give n about the way in which the 
objects should be exposed and preserved. This dissertation is further 
interesting because it contains a list of the principal collections of natura! 
curiosities in Sweden . 

Some of the dissertations appeared in the form of a kind of trave] 
record, summing up the organisms observed <luri ng the journey. An 
example is the dissertation Rariora Norvegiae ( 13). Th e tex t begins wi th a 
Historia literaria, in which a historical survey of the exploration of No rway 
is given; this is followed by a list of animals and pla nts ( 14) which do 
occur in Norway, but are scarcely known, if at all , in Sweden. T his list 
includes animals from all the Linnaean classes ( 15). A very special th eme 
is the subject of the dissertation Natura Pelagi (16) , which gives a general 
description of animal life in the open sea. The mammals described 
include several cetaceans; among the AmfJhibia th er e arc som turtles, 
but also the slurk called Voraces Squali; among thc fis hes there are 
mentioned, inter alia, the flying fishes, tunny, pilot fish , sucki ng fish , but 
also the dolphin. However, the majority of the animals d escribed belong 
to the Linnaean dass of the Verrnes; great attention is devoted especially 
to the Corallia . This dissertation is also of interest on account of the 
numerous reports from books of travel incorporated in it. 
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Anders Sparrman, one of Linnaeus's best-known "apostles", like all the 
other apostles, is indeed known as a botan ist, but his dissertation is 
largely devoted to zoo logy. In 1765 Sparrman went to China for two 
yea rs as a ship's surgeon; this was also the most successful voyage ever 
undertaken by any naturalist under the auspices of the Swedish East 
India Company ( 17). Under the title !ter in Chinam ( 18) Sparrman gives 
an enumeration of the animals observed by him during that voyage, an 
enumeration which, however, is quite unsystematic. The description of 
newly discovered species is given very summarily in the form of foot­
notes. 

The zoological objects collected were as a rule accommodated in so­
called collections of natura! curiosities. As will be stated elsewhere , 
Linnaeus became acquainted with these collections during his stay in the 
Netherlands (19), and after his return to Sweden he popularized the 
keeping of' such collections there as well (20). It is interesting to note thar. 
the specimens in these Swedish collections largely originate from 
Holland ; some attempts are now being made to ascertain the origin of 
this material. Thanks to his study of the royal collections (21) in particu­
lar, Linnaeus was able to extend his knowledge of zoology tremendous­
ly , as may be inferred, inler a/ia, from a comparison of the different ed i­
tions of the Systema Nat11 rae. 

Four of the oldest zoological dissertations are concerned with the 
description of curious specimens from collections of natura) curiosities. 
They are devoted to collections donated to Uppsala U nive rsity, and they 
give accurate descriptions of a number of frequently common , but 
noticeable animals. These collections were donated by King Adolp h 
Fredrik (22); by Claudius Gril l, a collection coming fron Surinam (23); by 
Magnus Lagerström, director of the Swedish East India Company and 
one of the greatest promoters of natura! history in Sweden (24); and by 
August Carl Gyllenborg, Chancellor of U ppsala U nivers ity (25). In this 
last-m entioned dissertation a first attempt is made to derive the specific 
character of the various serpents not from the highly variable colour-pat­
tern, but from the differentnumbers of the scuta andsquama of the body 
and the tail (26). 

Linnaeus' s journeys were made not only for a scientific purpose but 
they also, and equally emphatically, had economic importance. It is 
especially this latter importance which was set forth by Linnaeus in bis 
1741 address: De Necessitate Peregrinationum lntra Patriam, the importance 
of travelling through one's own country (27). The prospective traveller-
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the speaker was thinking of young doctors--is recommended to pay 
attention especially to the exploration of the natu ral resources of Sweden 
for the benefit of the whole nation, in order to make the country inde­
pendent of other countries. Thus, local diseases should be described, 
along with the medicines used against them; the uses of newly found 
plants, either as medicine or as food for men or domestic animals, should 
be stated; agricultural methods should be studied, etc. 

The well-known dissertation Fan Svecicus (28) is designed entirely on 
these lines. Its object is to ascertain which meadows in Sweden yield 
good, bad, or even toxic food for the commonest domestic animals, such 
as cows, goats, sheep, horses, and pigs. In the dissertation Esca Avium 
Domesticarum (29) it is studied what animals and plants respectively are 
eaten by geese, ducks, and chickens; in particular it is ascertained what 
species of lower animals are eaten by chickens. 

Interesting features are the reflections on the comparability of the data 
and the difficulties involved in the experimental circumstances; attention 
is drawn to matters such as seasonal circumstances, the fact that certain 
parts of plants are and others are not consumed, that the animals must 
not be too hungry, etc. 

An economic background is also present in two dissertations which 
appeared in 1766. In the first, entitled Usus Historiae Naturalis in Vita 
Communi (30), attention is drawn to the need of a growing knowledge of 
natural history for the improvement of agriculture, horticulture, and 
cattle breeding; to the uses of some plants and animals for therapeutic 
purposes; to useful and noxious insects, their significance for the 
equilibrium in nature, and the means that can be used for combating 
noxious insects. In the second dissertation, entitled Necessita Promovendae 
Historiae Naturalis in Rossia (31), a Russian nobleman tries to stimulate his 
compatriots to study the natural history of their native country. This 
dissertation contains , inter alia, a list of zoological objects present in the 
Museum Petropolitanum and biographical information about a number 
of scholars who had contributed to the knowledge of the natural history 
of Russia. 

A number of dissertations are devoted to the lower animals. Although 
Linnaeus recommended his students to use a microscope , he himself 
only seldom made use of this instrument. This has had its consequences 
for the classification of the lower animals, for his group of the lmvest 
animals, the Vermes, represents a very heterogeneous collection of ani­
mals; the only thing that can be said of it is that they belong neither to the 
vertebrates nor to the arthropods. 
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In the dissertations on the Vermes Linnaeus frequently appears as a 
man who corrects, ridicules, or praises other authors. This group of 
animals forms the subject of a special study. 

The minutest organisms--even smaller than the motes dancing in a 
beam of light- according to Linnaeus were responsible for the origin 
and the transmission of contagious diseases. In two dissertations (32) he 
further developed this theory about the importance of the Animalcula 
viva for the origin of diseases and reckoned diseases such as whooping 
cough, smallpox, dysentery, plague, and leprosy among the diseases 
caused in this way: typical infectious diseases, which we now know to be 
transmitted by bacteria or viruses. The dissertations contain much in­
formation on seventeenth-century nations concerning the posibility that 
tiny animals might be the transmitters of diseases. This discussion be­
came of current interest in particular af ter Antoni van Leeuwenhoek had 
discovered that scabies was caused by a tiny animal, the itch-mite (33). 

Another phenomenon in which tiny animals play a part is the 
phosphorescence of the sea, a phenomenon to which the dissertation 
Noctilu ca Marina is devo ted (34). A survey of other views of this phe­
nomenon 1s given. 

The group of the Vermes is classified by Linnaeus according to fairly 
broad morphological criteria (35). Probably he carried out very little 
research on living animals and based himself especially on material from 
co llections or from illustratio ns , as he admits more or less in the disserta­
tion Fundamenta Testaceologiae (36) . The Testacea in Linnaeus are largely 
ide nti cal wi th those animals we now call the Mollusm (37). The disserta­
tion contains an account oF Linnaeus's views on the classification of these 
animals and accurate descrip tions of the structure of the shell; a list of 
conch yliological terms is added. 

A good deal of attention is paid in several dissertations to the corals , to 
which Linnaeus's firs t zoologi ca l dissertation, the Corallia Baltica (38), 
was already devoted. One of the interesting aspects of this dissertation is 
tha t it contains a historical survey of all the writings that had so far 
a ppeared about these orga nisms. The author discusses in detail the 
question of whether the co rals must be considered to belong to the 
Yegetable or the animal kingdom or to the mineral kingdom; however, 
be cloes not consicler himself cornpetent to answer this question and 
refers to future research. 

The proble m of the natu re of the corals is one of the main themes of 
th e clissertationA11imalia romposita (39) , in which it is stated that it is very 
difficult to draw absolute lines of d emarcation between the three king-
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doms of nature when one descends to the lowest organisms (40). Lin­
naeus makes a distinction between the Lithophyta and the Zoophyta, the 
former of which, in view of their calcareous skeleton, show much affinity 
on the one hand with the mineral kingdom and on the other hand with 
the Testacea. The Zoophyta according to Linnaeus show great affinity with 
the vegetable kingdom (41). Then a number of broad analogies between 
plants and animals are described, composite plants being compared with 
composite animals, the medulla of the plant with the medulla spinalis of 
the animal, etc. 

In the dissertation Mundus invisibilis (42) Linnaeus developed the fol­
lowing theory about the Lithof1hyta and the Zoophyta: the Zoophyta in 
combination with the Fungi are in the boundary area between the veg­
etable and the animal kingdom. As to the Fungi, the young leave the seed 
in the form of animalcules and are then transformed into vegetable 
Fungi. As to the Zoophyta, they arise from plants in the form of 
animalcules; the growing stem belongs to the vegetable kingdom, the 
flower-like animal to the animal kingdom. According to Linnaeus this 
metamorphosis can be compared to the way in which leaves are trans­
formed into petals. The taxon of the Lithophyta, finally, according to 
Linnaeus consists of animalcules which build a house. When they live 
together as families, they form colonies of corals. 

On two species of worms a monograph has been written as a disserta­
tion. The first deals with the tapeworm ( 43), and four species of Taenia 
are described. Then the author discourses on whether the head of the 
tapeworm can or cannot be compared to that of other animals and 
whether each of the segments of a tapeworm consists of a complete 
animal (44). A survey of the theories concerning the reproduction of 
these worms is given. Finally the dissertation contains an attempt at 
subdividing the Vermes into the Mollusca, the Testacea, the Lithophyta, the 
Zoophyta (44), and the creeping worms. The second monograph is de­
voted to the leech (45). In addition to a discussion of its anatomy, its 
medicinal use, etc. a historical survey is given of the different views of 
this animal since Antiquity (46). 

U ntil shortly before Linnaeus the study of the world of insects had 
been very unattractive, because scholars--in imitation of Aristotle- as­
sumed that the lower animals arose as a result of spontaneous genera­
tion. It was assumed that they were generated in infinite numbers and 
that their outward form was not subject to any laws. 

After Redi had shown that flies are only generated by flies, after 
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Antoni van Leeuwenhoek had shown that even the most inconsiderable 
insects have a high ly complicated anatomical structure and that- just like 
the higher animals--they reproduce sexually, and after Jan Swam­
merdam had shown that different groups of insects can be distinguished 
on the basis of the progress of their metamorphosis, the road for further 
entomological research was open. 

More than anyone else Linnaeus contributed to the development of 
entomology, and this is reflected very plainly in the dissertation Fun­
damenta Entomologiae (4 7). 

In the dissertation it is stated that the seventeenth and eighteenth 
centuries saw an explosive increase of our entomological knowledge , in 
consequence of new geographical discoveries, of the assembling of collec­
tions of natura! curiosities, and of the publication of pictures of insects 
(48). Although Linnaeus did not speak very highly of his predecessors, 
still he borrowed a good deal from other authors, and in this dissertation 
he gives a chronological list of the most important entomological litera­
ture published before his time. His predecessors, however, had not 
succeeded in giving a clear description of the outer structure of the body 
of insects , so that it was impossible to campare them with each other; 
moreover, there existed a complete chaos in the matter ofnomenclature. 
Both these aspects were disposed of by Linnaeus in this dissertation, and 
this goes to show his importance for the development of entomology. 
Linnaeus gives a simple but at the same time plain and very logical 
terminology for the description of insects. U nfortunately he does not 
always mention the sources from which he has taken the terms used by 
him; it is, however, certain that he has introduced a number of terms, 
such as larva , pupa , etc. , terms which are still in general use. A more 
detailed analysis of this terminology appears to be very interes ting, 
especially from a historical point of view (49). 

After the definition of the terms used by him , Linnaeus gives the 
classification of the dass of the Insecta into the following orders: Co leo­
jJtera (50), Hemiptera , Lepidoptera, Neuroptera, Hymenoptera, Diptera, and 
Aptera. The order of the Aptera combined the most heterogeneous ele­
me nts, such as spiders, myriapods, crustaceans, and wingless insects. 

The rich contents of tlns dissertation is su pplemented with a number 
of very interesting data and suggestions, e.g. on the combating of insects 
with the aid of their natura! enemies; on the risk that , when a plant one 
wants to grow is imported , at the same time the noxious insect feeding on 
that plant may be imported ; on the possible role of insects in the fertiliza-
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tion of plants ; on the nidification of some tropical ants; and on the 
loca tion , the structure, and the function of th e sense-organs in insects. 

Via his pupils Linnaeus received numerou s insects from remote parts 
of th e ,vorld. The dissertation Centuria Insectorurn Rariornm (51) contains 
descriptions of one hundred insects which were la rgely unknown in 
those days and which had been sent from the New World. The last 
zoological dissertation written under Linnaeus's direction contains de­
scriptions of two nevv genera, one belonging to the order of the Diptera, 
the other to that of the Coleoptera (52). 

Linnaeus's contribution to entomology, however, did not remain con­
fined to the syste mati c and taxonomic aspects (52). Already in his Oratio 
de Memorabilibus in Insertis (54) (On the Curiosities of Insects) of 1739 
Linnaeus tried to rouse the interest of schola rs in this group of animals 
by pointing out on the one hand the many useful things with which they 
provide mankind, while showing on the oth er hand what damage they 
can cause to property and to the economy. An investigation into the role 
which insects play according to Linnaeus in the equilibrium of nature 
would appear to be of inte res t. Apart of this problem is formed by the 
qu estion how far th ese di ssertations shed new light on such problems a nd 
how far older sources have been borrowed from. 

Three dissertations are concerned with th e occurrence of insects on 
plants and the damage they cause by it (55). T hey contain on the one 
hand lists of plants and on the other hand lists of those insects which 
occur on those plants. One of these dissertations , the HosjJita lnsectorum 
Flora, contains a historical survey of the princi pal authors who ha ve 
written on the m etamorphosis of insects and on the role of insects in the 
econom y of nature. Another dissertation , the Pandora lnsectorurn, gives 
ma n y details on the progress of the metamorphosis of insects and on 
those parts of the plant which are visited by the various insects (56). 

The dissertation Noxa lnsectorurn (57) goes furth er into the many possi­
ble forms of damage which insects may cause to man's body, his house, 
garden, fields, trees, cattle, poultry, etc. The forms of damage described 
a re a lso elucidated from a historical point of view. The dissertation 
Miracula lnsectorum (58) is concerned in more general terms with th e role 
of insects in the economy of nature , special attention being paid to th e 
gall-producing insects . The author discusses a number of plant genera 
which are extremely susceptible to gall produ ction , and he states that 
most galls on plants have a characteristic form. The dissertation also 
contains a long discourse on Furia infernalis, the insect which was said to 
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have caused the outbreak of the plague in Finland and Northern Swe­
den. 

As to the uses of insects for mankind, Linnaeus refers to matters such 
as the production of honey (59) and the role of the insect in the fertiliza­
tion of plants (60). On the importance ofinsects in medicine there exists 
a monograph, De Meloe (61), on the oi l beetle as a supplier of cantharid in , 
which is used in the manufacture of blistering-plasters. 

The silkworm is treated in a second monograph , Phalaena Bombyx (62) 
with detailed information on rearing and on the introducti on of si lk­
farming into Sweden. 

Nota single dissertation pays special attention to fishes; they are only 
referred to obliqu ely in dissertations devoted to one of the collections. 

The same applies broadly also to the Amphibia, among which Linnaeus 
also reckoned th e Repti1ia, although he did lay the basis for the classifica­
tion of this group of animals (63). A survey of the whole taxon is given in 
the dissertation Morsura Serpentum (64), a dissertation which is really 
devoted to snake-poison , its production, its secretion a nd effect, and to 
the measures that should be taken against snakebites. 

One monograph was devoted to the neotenic Siren lacert1na (65) from 
North Carolina, which lives in mud. Linnaeus was not sure whether he 
had to call this animal with its exterior gills a larva! stage or an adu lt 
animal. 

The basis of Linnaeus's ornithology was laid down in the dissertation 
Fundamenta Ornithologica (66). In this context it is worth noting that 
Linnaeus discovered that the feathers of birds are arranged in particular 
patterns (67). The dissertation opens with a Historia literaria ornit­
hologorum with a good deal of historical information, and it also includes a 
chapter with biographical sketches of ornithologists. In addition infor­
mation is given about matters such as the importance of birds in nutri­
tion, in the economy of nature, as weather-prophets, and as objects of 
beauty and delight in the life of man. 

Bird migration is the subject of another dissertation (68); in this case it 
is striking how much Linnaeus knew about the migration of indigenous 
Swedish birds. He considered lack of food in the breeding grounds to be 
the principal cause of migration. The return of the birds was more 
difficult to account for: Linnaeus assumed that the high temperatures in 
the hibernating areas, combined with a kind of love of the birthplace, 
were the main incentives. It is striking that this dissertation, in addition to 

the great amount of exact information, also shows traces of olcl popular 
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beliefs. Thus Linnaeus still believed that swallows hibernate 011 the bot­
tom of the Swedish lakes, a popular belief held since the days of Aristotle. 

Linnaeus's monographs on a number of mammals excel in the accurate 
description of anatomical details and vi vid characterizations, especially of 
behaviour. A good instance of this is the dissertation on the dog: 
Cynographia (69), in which Linnaeus succeeded in showing that all dog­
breeds belong to one species, Canisfamiliaris. He was able to distinguish 
this species clearly from related animals, such as the wolf, the fox, the 
jacka!, etc., on the basis of differences in behaviour and in hair implanta­
tion. 

The remaining monographs also deal with domestic animals: the 
reindeer, Cervus Rheno (70), in which particularly the usefulness of the 
animal for man is expatiated upon; the sheep, Oves Breviter Adnumbrans 
(71), including many data on its food and its diseases, especially with re­
ference to the liver-fluke; Guinea pig, De Mure lndico (72), including a 
historical survey of the order of the rodents; the pig, De Pinguedine 
Animali (73), including an account of its economic importance, its food, 
movements, behaviour, diseases, excrements, colour, etc. 

In the days of Linnaeus the knowledge of the anatomy of mammals 
was still insufficiently developed for it to serve as abasis for the classifica­
tion of this taxan. An attempt at dassification of the highest representa­
tives of this taxan is to be found in the dissertationAnthropomorpha (74), a 
study dealing with the position of man in the natura! system. Linnaeus 
held that man is hardly to be distinguished from the apes on the basis of 
exterior features. The dissertation contains many examples of human 
beings and their properties, who grew up among animals. Linnaeus's 
conceptions of man recently formed the subject of a detailed study by Dr. 
Broberg, to which I am pleased to refer, although this work is difficult of 
access, because it is written in the Swedish language (7 5). 

Since a number of the theoretical and speculative dissertations are to 
be included in the repri nt among the zoological dissertations, I would 
devote a few words to this group. 

As to the theoretical dissertations, in the Metamorphosis Humana (76) 
man' s life is divided inta 12 periods, on the analogy of the 12 hours ofthe 
day and the 12 months of the year. The properties characteristic of each 
period are described, along with the regimen appropriate to that period. 
The dissertation Generatio Ambigena (77) deals with the problem of 
spontaneous generation. It contains a discussion on the controversy 
between the ovulists and the animalculists; Linnaeus refers to 
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Leeuwenhoek and states that both the exterior form and the specific 
energy of the vital functions prima rily originate from th e male compo­
nent. As Aurivillius states, Linnaeus also makes an attempt in this disser­
tation to show , on the basis of h ybridization ex periments be tween species 
of th e same genus, that all species belonging to one natura! genus 
originate from the same initial species. This may lead to the conclusion 
that the number of original species need not have been greater than the 
number of natura! genera (78). 

In the speculative dissertations it is set forth that, according to Lin­
naeus , the three kingdoms of nature have been created solely for the 
benefit of man, since it is given to him alone to use living nature for his 
benefit. Moreover, according to Linnaeus it was the duty of man to study 
the works of nature, to th e greater glory of his Creator. This must also be 
regarded as accounting for the fact that man is gifted with reason ; the 
variety of nature serves to stimulate his curiosity and incite him to study 
natura! history. 

There are four of these specula tive disserta tions. Cui Bona (79) (What 
is the good of it?) contains the familiar suggestion to use carnivorous 
insects to combat their noxious congeners (80). In Curiositas Naturalis (81) 
the central problem is man as apart of Creation; in this it is a lso stated in 
what way the Book of Creation should be read. According to Linnaeus 
the stud y of nature mu st lead autornatically to knowledge of God, and 
the study of natura ] hi story should therefore be considered as one of the 
rnost important occupations of the human mind. In the Politia Na turae 
(8 2) the problems of equilibrium a nd struggle for life in nature a re 
illustrated by mea ns of examples taken from the interrelations between 
plants and insects. It is ex plained that in natu re everything is connected 
with everything else, a nd that each organism has its own specific signifi­
cance within the whole system. In the dissertation Oeconornia Na turae (83), 
finall y, the cycles within the mineral, vegetable, a nd anima l kingdoms a re 
discussed, a nd general biologi ca! concepts such as des ign in natu re, 
cycles, reproduction, adaptation , dispersion, struggle for ex istence , etc. 
are discussed. 

N otes and references 

1. Quoted by Goerke, p. 132 , after Afzelius , A., 1826: Linnes eigenhändige 
Anzeichnungen i.iber sich selbst mit Anmerkungen und Zusätzen (Berlin). 
(esp. p. 8 1). Goerke, H ., 1966: Carl von Linne. (Grosse Naturforscher , Ba nd 
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31) (Stuttgart). A very interes ting Linnaeus biography , because it gives 
much information from Swedish sources. 

2. The first edition of his Sys tema Naturae contains 549 species of an imals , ed . 
7: 1174; ed. 10 (1758): 4386; ed. 11 (1766) : 5897. A grea t part of these 
an imals was described by Linnaeus himself. 

3. Cf. Soulsby, B. H ., 1933: A catalogue of the works oj Linnaeus ... preserved in 
the librari es of the British Museum and the British Museum (Natura! 
History), ed. 2,246 p. (London) . 

4. The dissertations appeared as independent pamphlets, bearing the name of 
the pupil as the respondent and the name of Linnaeus as the president. 

5. The Amoenitates acadernicae appeared between 1749 and 1790 in 10 vols. 
During Linnaeus' lifetime already 7 vols. were published between 1749 and 
1769 (Linnaeus-edition). After his death 3 more volumes were added , 
containing those dissertations which appeared after 1768 (Schreber edi­
tion) . 

6. Although Linnaeus must have had a great influence on th e dissertations of 
his pupils, it remains impossibl e to trace exactly what has been th e input of 
the defendan t and what are Linnaeus's own words. On account of style and 
contents, it seems likely , tha t in the majority ofthe dissertations th e student's 
share has been financial only, but sometimes the input of the student rn ight 
have been sornewhat greater and in some cases the student even may be 
considered as the author and the professor as the ed itor. Cf. Stearn, W. T., 
1957 : An introcluction to the Species Plantarum and cognate botanical works of 
Linnaeus, 176 p. (London); and Rarnsbottom, J ., 1959: Caroli Linnaei Pan 
Suecicus (Trans. Bot. Soc. Edinbwgh vol. 38 : 151- 167) . 

7. Of course, it is not always easy to decide whether dissertation has to be 
included in the zoological or in the botanical part. For practial reasons, all 
the entomological and the greater part of the contemplative dissertations 
have been included in the zoological series. The botanical volumes are to be 
edited by F. A. Statleu, the zoological volumes by P. Smit. 

8. For instance, publications on type-specimens of snakes, birds and reptiles; 
on Lin naean collections of shells, fishes , snakes, Amphibia, non-mar ine 
Mollusca , etc.; on the species of Lepid optera, Echinoidea, etc. described by 
Linnaeus , e tc. Fora review, see, e. g. Soulsby, l.c. and sorne titles in the list of 
references ot W. Blunt's The compleat naturalist: a life of Linnaeus. (London, 
1971.) 

9. Nordblad, Ericus And. , 1759: lnstructio Peregrinatoris, cf. Soulsby, 2022-
2029. 

10. In his public oration of 1741 , dealing with the importance of travelling 
through one's own country (De necessitate peregrinationum intra patriam), 
Linnaeus gives a lot of practi cal information . So the traveller had to pay 
attention to such matters as: th e exploration of the natura! resources; local 
diseases and the remedies ernployed ; agricultural irnplements, the way of 
manuring the fields , etc. 

11. Pulteney, R. , 1805: A general view of the writings of Linnaeus, 596 p. (London). 
Also in French: Revue generale des Ecrits de Linne, 2 vols. (Paris, 1789). 
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12. Hultman , David, 1753: Instructio Musei Rerum Naturalium, cf. Soulsby, 
1770-1778. German translation: Murr, C. G. von, ed., 1771: Abhandlung von 
Naturalien Cabinetten, 72 p. (Leipzig). Pulteney, l.c. , p . 392 writes: "This littl e 
tract has been published in Holland for th e use of merchants d ealing in 
subjects of natura! history ." Up to now it is not clear whether a Dutch 
translation exists . 

13. Tonning, Henricus , 1768: Rar/ara Norvegiae, cf. Soulsby , 2381-2384. 
14. The list of plants contains a number of alpine plants, not known of the 

Swedish flora. The dissertation also conta ins a section devoted to Lichen 
islandicus and its medical application; this is the subject of A. H. Berlin's 
dissertation: Usw- Muscorurn ( 1766) . 

15. According ro Tönning, leprosy should be caused by the Hair worm (Gordus 
aquaticus); cf. I. Uddman's dissertation: Lepra (1763). 

16. Hagen,Johannes Henricus , 1757: Natura Pelagi, cf. Soulsby, 1962-1965. 
17. Cf. my address on Linnaeus and Holland (also delivered at the symposium). 
18. Sparrman, Anders, 1968: !ter in Chinarn, cf. Soulsby, 2393- 2396. 
19. The most important and most extensive cabinet visited by Linnaeus <luring 

bis stay in Holland is that of Albert Seba. In my paper on Linnaeus and 
Holland more details have been given. 

20. "Linnaeus (wrote Linnaeus) had brought natura! history in Sweden from 
the lowest place to the very highest, because it was loved and cultivated by 
the great in the land , and even by royalty." (Quoted after Blunt, l.c., p. 205.) 

21. Among the most famous and extensive Swedish collections were those of 
King Adolph Fredrik and of Queen Louisa Ulrike. The King's collection 
was described by Linnaeus in 1754 : Museum S. R . M. Adolphi Friderici; it is the 
first work in which Linnaeus used the binominal nomenclature. The 
catalogue of th e queen's collection appeared in 1764: Museum S. R. M. 
Luclovicae Ulricae a substantial catalogue of 720 pages, of which about two­
thirds are devoted to the I nsecta. 

22. Balk , Laurentius , 1746: Museum Adolpho Fridericianum, cf. Souls by, 1443-
1446. The grea ter part of this dissertation is d evoted to the Linnean dass of 
the Amphibia and gives excellent descriptions of Chamaeleon , rattl esna ke, 
and Amphisbaena. Some Ra na- , Testudo-, Lacerta- and Coluber species 
have been described . Also descriptions of, e.g., the marsupial Diclelphus, the 
armadillo, the squid Sepia officinalis and th e nuclibranch Aphrodita aculea­
ta. lnteresting are the references to Seba's Thesaurus. 

23. Sundius , Petrus, 1748 : Surinamensis Grilliana, cf. Soulsby, 148~1489. De­
scriptions of 26 zoological specimens, collected at Surinam by M. Gerret-a 
Surinam missionary-and sent to Mr Clas Grill of Stockholm. 

24. Odhelius,Johannes Laurentius , 1754: Chinensia Lagerströrniana, cf. Soulsby, 
1844-1847 . Magnus Lagerström fostered , that to each vessel ofthe Swedish 
East-India Company, a naturalist has been added for exploration purp0ses . 
He was an arclent collector of natura! curiosities, particularly from Ch ina 
and the East I nclies. 

25. Hast, Barth. Ruclolph, 1745: Amphibia Gyllenborgiana, cf. Soulsby , 141 3-
1416. This dissertation is the first specimen of Linnaeus's methocl of de-
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scription. The collection consists of rare Amphibia, In secta, corals and 
minerals. 

26. Of these four dissertations, three were published before the Museum Adolphi 
Friderici ( 17 54) and consequently do not adopt the Linnaean binomial 
nomenclature, but follow the traditional custom by giving a genus name 
followed by a short description of the main characteristics. 

27. Linnaeus's second public oration, delivered at the occasion of his appoint­
ment to the post of professor in anatomy and medicine a t Uppsal a Univers i­
ty on October 27 , 1741. Cf. Soulsby, 1354-1368. English translation in : 
Stillingfleet , B., 1759: Miscellaneous tracts relating lo natura! history, husbandry, 
and physick, with notes . (London), p. 1-30. 

28. Hesselgren , Nicolaus L. , 1749: Pan Svecicus, cf. Soulsby 1565- 1584". English 
transla tion : The Swedish Pan, cf. Stillingfleet, l.c. , p . 184-210; also: Ram s­
bottom, cf. note 6. Also in French: Buc' hoz , P. J. , ed ., 1801 : Pan Su ecus, in : 
Traite, ou Manuel veterinaire des plants, qui peuvent sen.nr de nourriture et de 
meclicamens aux animaux domestiques, ed. 2, part 3, p. 31 1-345 . German trans­
lation in Hoepfner, E, J. T., l 776-1778: Des Ritters Carl von Linne auserlesenf 
Abhancllungen aus cler Naturgeschichte, Physik uncl Arzneywissenschajt, 3 vols. 
(Leipzig), vol. III , p. 271-33 1. 

29. Holmberger , Petru s, 1774: Esca Avium Domesticmum, cf. Soulsby, 2432-
243 3. Supplementary to these obser vations of Hesselgren and Holmberger 
is P . G. T engmalm's study: Pan Suecus ernendatus et auctus, published in th e 
Amoenitates, vol. 10, no. I , Appendix , p. 132-172. 

30. Aphonin, Mattheus, 1766: Usus Historiae Natura/is, cf. Soulsby, 2329-2334. 
English translation in: Brand, F. J ., 178 1: Select dissertations from the Amoeni­
tates academicae: a supplement to Mr Stillingfleet's tracts, relating to natura! 
history (London) , p. 1-70. German translation by I. K. H. Boerner , 1774, in 
Sarnrnlungen aus cler Naturgeschichte, vol. 1: 76-156. Aphonin's dissertation 
gives a review of a great number of earlier theses dealing with the same 
subj ects. 

3 1. Karamyschew, Alexander de, 1766 (1764): Necessitas Historiae Natura/is Ros­
szae, cf. Soulsby , 2259; 2323-2328. This disserta tion also contains a list of 
Siberian plants , extracted from some manuscripts in the possession of Lin­
naeus. 

32. Nyander J ohannes C. , 1757 : Exanth emata viva, cf. Soulsby , 1970-1 973. 
Roos , Joh an nes Carolus, 1767 : Mundus invisibilis, cf. Soulsby, 2348--2352. 
Hult , 0. T., 1934/'35: Om Linn e och den osynliga vä rlden . (Svenska L. 
Arsskr. 17: I 18- 128; 18 : 16-22 .) (Quoted after Goerke. ) Cf. also th e disser­
tation of Sidren, J o nas , 1750: Materia Meclica in R egna Animali, Cf. Soulsby, 
1605- 1611. T he greater part of the dissertation Mu ndu s invisibilis deals 
with the qu estion , whether the dust of Fungi should be very small animals or 
not , for doubts had arisen whence Fungi should be arranged in the plantor 
in the anim al kin gdom . 

33. The author is convinced that a species of the genus Acarus causes d ysentery 
and in th e Systema Naturae this species is described as Acarus Dysenteri ae. 

34. Adler , Carolus Frid., 1752 : Noctiluw marina, cf. Soulsby, 1673- 1677. 
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Pulteney summarizes Ad ler's conclusions as follows: "Then it was found to 
be owing toan inconceivable number of these min ute 'insects'. One of these 
in sects is here compl etely described , with a figure , augmented by the 
microscope. It stands in the Systema und er the name of Nereis noctiluca ." 

35 . In the Sys tema Naturae, ed. 10, the Vermes have been di vid ed in the 
following taxa: 
Intestina: solitary a nimals , nude, without extremities . 
Mollusca: solitary animals, nude, with extremities. 
Testacea: solitary mollu scs with calcareous shell. 
Lithophyta: compound (in colonies living) Mollusca , building up a bard 
construction . 
Zoophyta: growing plants with animal flowers. 

36. Murray, Adolphus, 177 1: Fundamenta Testaceologiae, cf. Soulsby, 2405-2410. 
German translatio n: Schröter, J. S., 1782: Des Ritters Karl von Linne T ermini 
Conchyliologici (Weimar). 

37. With Linnaeus, the Mollusca comprise a variety of an imals, such as: NerPis 
(Annelida); Sepia (Mollusca) ; Medusa (Coelenterata); Asterias (Echnoderma­
ta) . For his definition of the Mollusca, cf. note 35. 

38. Fougt, Henricus, 1745: Corallia Baltica, cf. Soulsby, 1401-1412. English 
translation, cf. Brand , l.c., p . 457-480. German translation , cf. Hoepfner , 
l. c., vo l. III , p. 89--126. Fougt's dissertation is the first stud y on corals of the 
Northern waters anda first attempt to classify them. 

39. Bäck , Albertus , 1759: Animalia composita, cf. Soulsby, 2036--2039. The com­
pound animals are characteri zed by being connected together by one com­
mon base or support. 

40. It must be noticed , th at the sponges are wanting in Systerna Naturae, ed. 10. 
In the 12th edition th ey are classed in the taxon of the Zoophyta. T he 
Zoophyta are classified as compound animals, which reveal themselves like 
plants; they can be d ivided in moving and sedentary ani mals . To the moving 
specimens belong, e.g., Taenia, Volvox, Hydra . 

4 1. Whereas the Animalia co mposita propagate , not only by eggs, but also by 
budding, progressive ex tension and ramification , they seem to unite- ac­
cording to Linnaeus--both the powers of the animal and the plant king­
doms. 

42. Cf. note 32. 
43. Dubois, Godofredus, 1748 : De Taenia, cf. Soulsby, 1507-1513. German 

translation, cf. Hoepfner, l.c., vol. Il, p. 101-140. As to the systematic 
position of this animal, cf. note 40. 

44 . According to the author , each internode should have its own mouth; prob­
abl y he is mistaken by the open ing ofthe uterus, lying on the ventral side of 
each internode. 

45. Weser, Daniel , 1764: De Hirudine, cf. Soulsby, 2281-2284 . 
46. 1 n the last edition of th e Sys tema Naturae prepared by Linnaeus , 14 species of 

leeches have been enum erated. 
4 7. Bladh , Andreas J ohann , 1767 : Fundamenta Entornologiae, cf. Soulsby, 2367-

2371. English translation: Curtis, W., 1772 : Fundamenta En tomologiae or, An 
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lntroduction to the Knowledge of lnsects, etc. (London) . Fora critical examina­
tion of Linnaeus's contributions to entomology, cf. Aurivillius p. 24 ff. 

48. Mentioned are Maria S. Merian and Jac. Hoefnagel. 
49. The names of the various body parts have been used consequently in the 

Systema Naturae. In the descriptions on species level some more terms have 
been used, not mention ed in this dissertation. According to Aurivillius , p. 
29-30 it is str iki ng that in Linnaeus's entomological system "mised genera" 
hardly occur. 

50 . With Linnaeus the order of Coleoptera included the Orthoptera, which later 
on were considered as an independent order ; they differ in their meta­
morphosis. 

5 1. Johansson , B. , 1763: Centuria l nsectorumRariorum, cf. Soulsby, 2251-2254. 
52. Dahl , Andreas, 1775: Bigae lnsectorum, cf. Sou lsby 2455-2456. Cf. also: 

Shil lito , J. F., 1974: "Paradoxum insectum"- Linnaeus in Diopsis (Insecta: 
Diptera). (Biol. j. Ll:nn. Soc. 6: 277-278.) 

53 . Linnaeus describes his interest in insect life in the following words: "Insects 
have been the greatest of my pleasures ever since I lived in Upsala as a 
young man in th e years 1728-1734 and I d evoted all my free time to 
collecting , studying and describing them." (After Bryk, F. 1924: Linne als 
jJraktischer Entomologe.) (Stockholm), p. 21. 

54 . Linnaeus, C. , 1739: Tal om märkwärdigheteruti insecterna, cf. Soulsby, 134 1-
1353. English translation in Brand, l.c. , p. 309-343. German translation 
Von den Merwiirdigkeiten an den Insekten (Allgem. Magazin der Natur, 
Kunst und Wissenschaften, vol. 2 , p. 328-353, 1753). It was Linnaeus's first 
public oration. 

55. Forsskåh l, Jonas Gustav, 1752: Hospita lnsectorum Flora, cf. Soulsby , 1707-
1715. English trans lation in Brand, l.c., p. 345-368. French translation by 
Buc'hoz, l.c., part 3, p. 346-380. This dissertation particu larly deals with the 
problem that same insects have certain food p lants and he made a study of 
the damage these plants undergo by the insects. Rydbeck , Ericus 01., 1758 : 
Pandora l nsectorum, cf. Soulsby, 2008-2012 . This dissertation gives more 
detailed information about the parts of th e planton which the insects live, 
and abou t larva) and pupal stages. Söderberg, Daniel Henr. 1771: Pandora et 
Flora Rybyensis, cf. Soulsby, 2303-2304. Probabl y this is one of the scarce 
dissertations written by the respondent himself. 

56. Both in the Fauna Suecica and in the Systema Naturae for each herbivorous 
ir:sect the planton which it feeds is also mentioned. Further, Linnaeus has 
pointed out by means of examples that many insects feed on only one plant 
species, whilst other insects, in the absence of a particular plant, feed on 
another, and that sometimes it is even possible to get a hint , through insects, 
of the close relationship between two species of plants, despite great 
morphological differences (cf. also Aurivillius, l. c.) . 

57 . Baeckner, Michael, A., 1752 : Noxa Insectorum, cf. Soulsby, 1829-1738. Eng­
lish translation in Brand, l.c., p. 369-4 11. German trans lation in Bryk , F . 
ed., 1924: Linne's gesammelte Schriften entomologischen Inhaltes, p. 49-66 . Th is 
dissertation has served as an example for forthcoming- dissertations in the 
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field of applied entomology. It consists of eleven sections, each considering 
one of the ways in which insects cause damage to Man. It contains descrip­
tions of the mast common insects in house and garden. It gives for many 
animals the relevant passages in Linnaeus's own writings. 

58 . Avelin, Gabriel Emanuel , 1752: Miraculalnsectorum, cf. Soulsby 1722- 1728. 
English translation in Brand, l.c., p. 413-436. German translation in All­
gemeines Magazin der Natur, Kunst und Wissenschaften, val. 9., p. 321- 350. 

59 . The production of honey has never been the central theme of one of the 
Linnean dissertations , but has been the subject of a prize-essay, entitled Pan 
Apum, written by J. 0. Hagström , one of Linnaeus's pupils . 

60. The problem of the fecundity of plants was discussed, for instance , in G . 
Hegard's dissertation De Ficu, 1744, cf. Soulsby 1389-1394; and in J. G. 
Wahlbom's dissertation Sponsalia Plantarum, 1746, cf. Soulsby, 1447- 1460; 
and in B. M. Hall's dissertation Nectaria Florum, 1762, cf. Soulsby, 2206-
2213. German translations ofthe relevant passages in Bryk, l.c., p. 34- 37. 

61. Lenaeus , Canutus Aug., 1762: De Meloe vesicatorio, cf. Soulsby 2219-2222. 
Many arguments have been summed up to prove that the Clinese species 
Meloe Cichorii is the true Cantharis of Dioscorides . Can tharidin is normally 
derived of the Spanish fly (Cantharis vesicatoria). 

62. Lyman,Johannes, 1756: De PhalaenaBombyce, cf. Soulsby 1931- 1935. 
63 . Linnaeus himself seems to have had little interest in this group , for in the 

tenth edition of his Systema Naturae he speaks of "These foul and loath­
some animals, . . . abhorrent because of their odd body, their offensive smell, 
terrible venom, etc., so that their Creator has not extered his powers (to 
create) many of them" . Cf. Porter, K . R., 1972: He1petology, p. 1-4. 
(Philadelphia.) 

64 . Acrell, Joh . Gustavus , 1762: Morsura Serpentwn, cf. Soulsby , 2169-2173 . 
English translation by Brand, l.c., p . 265-308. Two more dissertations deal 
with the venomous bites of serpents , viz., those of J. A. Darelius and of J. 
Kiernander. Darelius, Johannes Andr. , 1749: Lignum colubrinum, cf. Souls­
by, 1531- 1537 . German translation : Hoepfner, val. III, p. 216-240. 
Kiernander, Jonas, 1749: Radix Senega, cf. Soulsby, 1545-1554. German 
translation : Hoepfner, l.c., val. III , p . 152- 174. Full botanical and medical 
account of the plant Polygala Senega, or milk-wort. 

65. Österdam, Abrahamus, 1766: Siren lacertina, cf. Soulsby, 2335-2338. Cf. 
also: Lönnberg, E., 1909: Carl von Linne und die Lehre von den Wir­
beltieren esp. p. 39 Uena) . 

66. Bäckman, Andreas Petrus, 1765: Fundamenta Ornithologica, cf. Soulsby, 
2285-2288. 

67. This discovery induced Linnaeus to constitute the science of pterography. 
68 . Ekmarck, Carolus Dan , 1757: Migrationes Avium, cf. Soulsby , 1936-1942. 

English translation: Brand, l.c., p. 215-263. German translation: Hoepfner, 
l.c., vol. Il, p. 269- 309. In this dissertation the author has brought together 
all the then known species of migratory birds, whether exotic or indigenous 
in Sweden . Much information on the time of migration, the places where 
food is to be found, etc. Linnaeus also explains that some birds can pass the 
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winter , because th ey can find their food even under the most severe circum­
stances, such as the woodpecker. The author is remarkabl y well informed in 
the migration rou tes for about I 00 species of birds . 

69. Lindecrantz, Ericus, 1753: CynografJhia, cf. Soulsby, l 793-1798 . Appeared 
in the Amoenitates under the title Canisfamdians. 

70. Hoffberg, Carolus Frid., 1754: Cervus Rheno, cf. Soulsby, 1823- 1827. Ap­
peared in the Amoenitates under the title Cervus tarandus. English transla­
tion in Brand, l.c., p. 167-214. 

71. Palmaerus , lsacus , 1754: Oves breviteradnurnbrans, cf. Soulsby, 1828-183 1. 
Appeared in th e Amoenitates under the title Ovis . The dissertation contains 
a list of 140 plant species which sheep do not eat; some of the plants are 
highly noxious or even poisonous. 

72. Nauman , Johan Justus , 1754: De Mure lndico, cf. Soulsby, 1833-1837. Ap­
peared in the Amoenitates under the title Mus parce/lus . German translation 
in Hoepfner l.c., vol. I , p. 135-154. As to th e use of guin ea pigs, we read, 
that th ey afford pleasure and that they are very delicious when prepared for 
din ner. 

73. Lindh , J acobus , 1759: De Pinguedine Animali, cf. Soulsby, 2100-2103. Ap­
peared in th e Amoenitates under the title Sus scrofa. 

74 . Hoppius, Christianus Emmanuel, 1760: Anthropornoipha, cf. Soulsby, 2124-
2129. German translation in Hoepfner, vol. I , p. 57-70. 

75. Broberg, G., 1975: Homo sa:/Jiens L. Studier i Carl von Linnes naturuppfattning 
och rnänniskolära, 320 p. (Lychnos-Bibliothek). English summary, 287-293 , 
extensive bibliography , p. 294-314 and Index. 

76. Wadström, J. A., 1767: Metamorphosis Hurnana, cf. Soulsby, 2372- 2375. 
77. Ramström, Christianus Lud. , 1759: Generatio Ambigena., cf. Soulsby, 2082-

2086. 
78. Cf. Aurivillius, l.c., p. 41. 
79. Gedner, Christophorus, 1752: Questio historico naturalis: Cui Bono? , Souls­

by, 1691-1706. English translation in Stillingfleet, l.c. , p . 128-162. German 
translation in Hoepfner, l.c., vol. I, p. 109- 134. 

80. German translation of the relevant passage in Bryk , l.c. , p. 48. 
81. Söderberg , Olaus, 1748: Curiositas Naturalis, cf. Soulsby, 1500-1506a. This 

dissertation aroused a storm of criticism from the side of the theologians , cf. 
Hagberg, K. , 1964: Carl Linnaeus. De bloernenkoning, p . 218-219. (Am­
sterdam.) French translation in Jasmin , B. , ed., 1972: C. Linne. L'equi­
libre de la nature, p. 125-1 44 . German translation in Hoepfner, l.c., vol. 
III, p. 127-151. 

82. Wilcke , H. Christ. Daniel , 1760: Politia Na.turae, cf. Soulsby, 2104-2110. 
English translation in Brand, l. c., p . 129-166. French translation in Jasmin, 
l. c., p. 103-122 . German translation of the entomological passages in Bryk , 
F. 1924: Linne's gesa.mrnelte Schriften entornologischen lnhaltes, p. 71- 76 . 

83. Biberg , Isaac J. , 1749: Oeconornia Naturae, cf. Soulsby , 1514-1530. English 
translation in Stillingfleet, l.c. , p. 31-108. French translation in Pulteney, 
l.c., vol. 2, p. 216-297, and in Jasmin, l.c., p . 57-102. German translation 
in Hoepfner , l.c. vol, II, p. 1-56, and for the entomological parts in Bryk, 
l.c. , (note 82), p. 41-47. 



JAMES F. SHILLITO 

Linnaeus-Zoology in the last years 

Introduction: The scientific climate circa 1770 

The publication of the Twelfth Edition of Systema Naturae, completed 
by its third zoological addendum in 1768 , was perhaps the climax of Lin­
naeus' career as a zoologist , at least as far as his publications indicate , but 
his unpublished notes, prcserved in the Strong-Room Collection at Bur­
lington House, tel1 a different story. 

The last ten years of his life coincided with an era of World Explora­
tion in which " Naturalists" , many of them Linnaeus' "Apostles", played 
quite an important part, though all too often th eir Zoology has been 
over-shadowed b y their Botany. 

It was about this time that Lt. James Cook was setting out on his first 
circum-navigation in Endeavour, and with Ba nks and Solander to dis­
cover the " Kanguru" . Peter Simon Pallas , vvith his companions, was 
likewise sent by Catherine the Great to explore Siberia and other parts of 
her Empire. 

In Sweden, Carl Wilhelm Scheele was experirnenting with "Fire Air" 
and Linnaeus' friend , the Baron Charles De Geer was compiling his 
volume of Memoires .. . on insects. 

In England , Gilbert White in his earlier Selborne Letters, was discus­
sing with Thomas Pennant the ni cer points of British Zoology and sharing 
with Barrington-not very convincingly it seem5-:-information on the 
migratio ns of birds , quoting observations made by hi s brother John, the n 
Chap lain at Gibraltar. Some of these letters appeared in Philosophical 
Transactions (1774-75). 

J oh n Fothergill, supported by Peter Collinson, had become a leading 
figure in medico-scientific London, sending man y plants a nd insects to 
Linnaeus from his collectors, sharing his shell collection with the Duchess 
of Portland, his insect cabinet with Dru Drury for the illustrations of his 
volumes of Exotica (1770-73/82). 

In America , his opposite number Dr Alexander Garden--as a 
naturalist a nother protege of Charles Als ton and therefore in the 
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Boerhaave Succesion-was a prominent physician in Charles Town, 

South Carolina, at that time stilla colony of George III and the habitat of 
many curious creatures, as Mark Catesby had shown earlier. After his 
American experiments on lightning, Benjamin Franklin in London suc­
ceeded in directing J oseph Priestley to the study of Science, and in this 
Fothergill too added his support. 

So in the early seventies, we find on all sides a wealth of scientific 
activity, Cook departing in Resolution on his second great voyage, taking 
with him Reinhold Forster and his son Georg, to meet Linnaeus' Apostle: 
Anders Sparrman at the Cape of Good Hope. There too they probably 
met Carl Peter Thunberg, later to be the successor of the younger 
Linnaeus at Uppsala. The biological results of Cook's voyages have been 
analysed by Whitehead ( 1969) while his first voyage was recorded fully 
by Hawkesworth (1773). 

Priestley, who denied the post of Astronomer to Cook, stayed in Leeds 
to discover "Dephlogisticated Air"-or oxygen-independently but after 
Scheele in Stockholm, even if, thanks to "Phlogiston", they were both 
theoretically wrong. It seems that J. R. Forster borrowed their errors to 
explain how birds fly. 

Fothergill, Banks and some others sponsored a voyage of Henry 
Smeathman on the Guinea Coast of Africa, so to lay the foundations of 
Sierra Leone as a Colony. There most unfortunately he was deprived of 
the well-qualified assistance of Andreas Berlin, who tragically died on the 
Isle of Delos cm his voyage out from the British Museum in 1773; neither 
Linnaeus nor Fothergill lived to see the publication of Smeathman's 
classical paper on Termites in PhilosojJhical Transactions (1781). 

Another exploration supported by Fothergill was the famous pioneer 
journey of William Bartram, son of "Old John", who himself had been 
responsible for so many plant introductions to Europe through Peter 
Collinson and his Friends, and also of course to Linnaeus. 

When, in due course, the Reverend John White returned from Gibral­
tar to become Vicar of Blackburn, he was encouraged by Gilbert to get 
his "Fauna Calpensis" printed by their youngest brother Benjamin. Of 
this project Linnaeus wrote: "Fauna tua Calpensis esset et mihi et omnibus 
exoptatissima". It is not very clear just why this "most desirable" book 
failed to get published and so a valuable contemporary manuscript was 
mysteriously lost, only the "lntroduction" surviving to be reproduced by 
the Selborne Society in 1913. 

Benjamin White might also have secured the publication rights of 
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some of Linnaeus' later editions, including quite probably the document 
which is the main subject of this paper. 

It is important too not to overlook the then current situation at War­
rington in Cheshire, where the "Dissenters' Academy" provided a centre 
of culture with freedom in learning for those barred from the Univer­
sities of Oxford and Cambridge. Priestley and Reinhold Forster were 
successively on the staff, giving lectures on (inter aha) "Experimental 
Philosophy" and incidentally writing many interesting works. Pennant 
was a visitor, John Blackburne and his daughter Anna (a correspondent 
of Linnaeus , and later Pallas) (Wystrach 1977) lived nearby as did also 
several members of the Fothergill family. 

Sir Ashton Lever, related to the Blackburnes by marriage, had estab­
lished his original Museum-the Holophysicon-not far away before it 
became the Leverian Museum in London, about 1774, and to be in­
spected by Linnaeus filius in due course. 

Linnaeus-later zoology 

From all these many sources, specimens were sent to Linnaeus in Uppsa­
la to be entered variously, perhaps erratically, as major or minor addi­
tions to his own writings, or as marginal notes in other books in his 
library. It was from these notes that Linnaeus, as he wrote to John White 
on 2nd January, 1774, was "about to edit" a manuscript in which he 
would not neglect to make due acknowledgements to his many con­
tributors. 

We have therefore to consider the sou rces from which he was to 
compile this volume, and for this, apart from a few Dissertations, we have 
to rely on three sets of his writings, now preserved in the Strong-Room 
Collection at Burlington House. But one must enter one caveat: the 
manuscript names used here have not, and cannot have any priority 
under the International Code of Zoological Nomenclature. 

It was only on the title page of Part Il of the Annotated Volume in the 
first series that Linnaeus deleted duodecima to substitute above: decima 
tertia, so making clear his plan. Seemingly these volumes were so used by 
Gmelin for his eventual Edition XIII (1790), though it appears that he 
did not have access to the Amanuensis Manuscript. 

According to Blunt ( 1971 :228) Murray borrowed the interleaved plant 
volume when preparing Systema Vegetabilium for publication in 1774, but 
the present whereabouts of the volume or volumes does not seem to be 
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Table Il. Dornmen lation-Linnru,us, 1766- 177 5 

I. ANNOTATED PERSON AL COP IES of SYSTEMA NATURAE, ED. XII 
bound in green lea th er-Shelfmarks: 21 /22. Vols. I , Il & lll-marked on 
sp ine: "LINN. ANNOT." Vo l. 1 (Animalia) only-marked: "ANNOT. 
LINN ." 

Inte rleaved and bound in three parts. [1-L] ("Vertebrates", Insects & 
Vermes etc. r espect.) 

Il. A seri es of descriptions-a "CA RD-INDEX"-p reparing for "Mantissae". 
[C--1] 

a. Species included in Mantissa II 
b. Species prepared for MS. of Mantissa III 
c. Species remain ed unselected. 

III. The partly edited MAN USC RIPT of MANTISSA , III: Animalia , The 
"A manuensis Manuscript" fid e Arvid Hj. Uggla. [AM. MS.] 

[I I & III filed in STRONG-ROOM Burlington House, London und er 
"UN. PAT. Zoo!."] 

on record. A somewhat speculat ive conjecture leads me to suggest that, 
as \tfurray had underta ke n a botanical revision, Linnaeus himself at that 
Lime mi ght have been c ncouraged to transfer more of hi s a ttentions to 
adva nces in Zoology, in that yea r which was to prove so criti cal for him. 

lt mig ht a lso be noted that th e first part of I-LXII was additionall y 
annotated by Linnaeus Ciliu s, who took this volume with him to the 
British Mu seum in London in 1781 . 

Linnaean "Mantissae" 

The Uppsa la tradition of adding supplements , or " Mantissae" to volumes 
of the Systema seems to have sta rted after th e Tenth Edition; the first 
"Mantissa Plantarum" ( l 767) being restricted to plants but the second 
volume, or "Mantissa altera" ( 1771), had orre section devoted to descrip­
tions of new animals. 

Dr T. T. Barnard ( 1972) has traced thc compilation of the plant 
sectio ns of these volumes toa series of slips, found box ed in the Linnaea n 
Misce lla n y. These had bee n clescribed by Savage (1938) as: "Linnaeu s's 
later method of keepi ng records of new species of both plants and 
a nima ls ." 

Fortunately for me, Dr Barnard sorted out the anima l slips , though it 
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is much to be regretted that neither Amphibia nor Pisces parts have been 
traced; Coleoptera and Hemiptera are also missing en bloc, but whether 
these slips were r e-used, borrowed for study or "just !ost" is not known. 
In total rather less than one-third of the final entries have been traced to 
these slips, many others may not have been "carded" but entered straight 
from books. 

The surviving descriptive slips, comparable with a modern card-index 
system of recording, fall into four categories:-

i. Entries traced to S.N. XII or to Mantissa II , but perhaps revised. 
From a note in 1-L XII :274 opp. it can be seen that the final Entry 50: TETRAO 
scoticus [the Red Grouse] can be traced via a slip to T. senegalus of Mantissa 
II:526. 

ii. Early entries which have been deleted, presumably re-written elsewhere. 
PAUSUS jJaracloxus (the only beetle represented at all) was deleted; Entry 14 in 
AM. MS. was given its final name: P . microcephalus anda different description. 

iii. Descriptions apparently drawn up from specimens to hand , in one case: 
CA VI Afossoria (Dassow- Cape) we find: "oculorum vestigia in exsiccata non vid i" 
(also copied up in AM. Entry). These form the majority so far found, several 
showing corrections to names. 

iv. Species apparently not selected for the final manuscript, perhaps of dubi­
ous status or of later origin. From Pennant, five species of birds in G. FALCO 
and a species of MUS which proves to be the Brown Rat, or MUS clecumanus 
Linn . MS. 

One additional function of this Card-Index may well have been to 
serve as a reservoir of problems, which , when satisfactorily researched by 
Linnaeus with bis students, would serve for Dissertations. This might 
well explain the partnership of Diopsis and Paussus in Dahl's Bigae lnsec­

torum for on the slips, both descriptions include as a summmg-up: 
"Paradoxum insectum" . A pair of paradoxa in fact. 

Mantissa tertia: Animalia 

It is now possible to consider in greater detail the surviving zoological 
text, the so-called " Amanuensis Manuscript", edited from these sources 
but never published. 

This must have been a folio volume of some 80 pages, now no longer 
bound together and missing any title pages that might have existed. This 
manuscript was---1 think-written by one amanuensis who identified 
himself in Part Il by bis stylised continuation mark " {3" . I agree with Dr 
Barnard that the corresponding botanical manuscript (also preserved in 
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Table III. Mantissa Tertia-provisional Counts 

Card-index Manuscript 
(Original) 

In- Ex-
MIi cluded cluded Total 

Quadrupedia 4 4 11 7 
Aves 11 55 9 67 ( + l error) 
Amphibia l 7 
Pisces 16 T: 98 
PART II-"lnsecta" 

Coleoptera I (o) 86 
Hemiptera 36 
Lepidoptera 3 17 
other Orders 13 24 

Misc. lnverts. 20 32 T: 195 

Totals 17 96 21 293 

the Strong-Room Collection) was probably the work of a diff erent 
amanuens1s. 

That the forma! manuscript was largely composed from the Card-ln­
dex slips can hardly be doubted, but some entries indicate that the 
Interleaved volumes were also involved. One very clear example of 
copying from the C-I slip is the entry for PIPRA cyanea (AM. 76), one of 
Mutis' species and so after 1773. On the slip Linnaeus had deleted 
FRI NGI LLA (typically in ca pi tals) and written in Pipra (lower case) to be 
exactly copied up by the amanuensis and corrected later by Linnaeus 
himself. 

The sequence of Classes and Genera is essentially of the 12th Edition 
S.N. and Linnaeus' correspondence with John White (discussed later, p. 
147) suggests that these slips were kept up to date to April 1774 as new 
species were recognised. By having them in their correct order, as some 
pencilled numbers indicate , the amanuensis would have been able to 
continue with but minimal supervision <luring Linnaeus' intervals of 
reduced activity after the stroke of May in that year. 

lt is interesting to note that some species were cross-referenced in 1-L 
XII; species marked "Mant." with page number refer to Mantissa II, 
while others marked " Mant. 3" or just " Mant." can be traced to this 
manuscript. 
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Table IV. Aman11 ensis manuscri/Jt-swnmary af imp ortant sources 

Collectors 

Sparrman 
Fothergill 
J. R. Fors ter 
J. White 

Pt. I 

5 

? 
7 
6 
8 

Pt. Il Authors 

39 Pennant 
30 Catesby (fish) ? 
30 De Geer (1 Il & V) 
16 Drury (I & Il) 
8 Forster (Centuria) 
3 

28 
4 

27 
12 
26 A. Blackburne 

Dassow 
Garden 9 (These totals must be regarded 
Mutis 7 as minima, owing to incomplete-

ness of ma ny entries .) 

Form & content of the Amanuensis Manuscript 

For convenience the manuscript can be divided into two parts, using 
common terminology anachronisticall y: Vertebrates and Invertebrates, 
r etaining the genera l seque nces of Classes and Genera of S.N. XII. In the 
first part sub-headings were inserted by Linnae us in his "spidery-capi­
tals", using a fine pe n , somewhat as an editorial procedure. In the second 
part, I NSECTA and COLEOPTRA (sic) were added immediately afte r 
the last of the fishes (P. 30) and HEMIPTERA and LEPIDOPTERA 
similarly in their correct places (PP. 53 & 60) . Spaces left for HYMEN OP­
TERA and DIPTERA were left unfilled and after this no spacing was 
a llowed for sub-dividing the rather miscellaneous remaninder. 

Though several corrections , some major ones, were made in thi s last 
quarter of the text, some inconsistencies in generic sequence were over­
looked and it seems that the whole process of editing tapered off, espe­
cia lly so on the last page of all (P . 80) d ealing with a revision of Bivalve 
Mollusca from S.N. XII. 

As Linnaeus did not re-number his speci es here as in his other annota­
tions , I have given here page and entry numbers as they have been 
alloca ted in m y personal Xerox copy, which will eventually be deposited 
in the Linnean Society Library. 

It is possible then to distinguish five classes of entry:-

i. ADDITIONS of new species, actually copi ed from his own sources, e.g . 
D!OPSIS-first placed in G. MUSCA on the slip , this cha nged to its new nam e 
and so copied up as AM. 71. 
Several others were not cop ied exactly, word-order often being changed , 
suggesting perhaps partia l dictation. 
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Table V. Summary of contenls 

Ref. 01 QUADRUPEDIA 

02 AVES 
03 AMPHIBIA 
04 PISCES 

05 INSECT A (& etc.) 
Coleoptra (sic) 
Hemiptera 
Lepidoptera 
Groups not Other Insects 
sub-headed Crustacea, 
[appendix] Mollusca e tc. 

Bivalve Mollusca 
genera 

PP. 1-3 

4-21 
22-24 
25--30 

PP. 30-80 
30-53 

'53-60 
60--65 
66-72 

72-79 

79-80 

Entries 7 (lin error 
+4 Linn . fil.) 

67 (+l C.L.) 
7 

16 

TOTAL 102 

Entries l to 196 
86 (incl. l C.L.) 
36 
17 
24 

28 

4 (lists only) 

TOTAL 196 

ii. QUOTATIONS from other sources--drawings, letters etc. In these actual 
quotations were underlined, usually by a rather wavy line as in th e notes onjohn 
White's species (see p. 147). 

iii. ABSTRACTS-often very short-from published sources: many from 
Pennant's books and also a block of entries of CIMEX spp. (P. 56) rearranged 
from de Geer's Volume 111 (1773) . 

iv. CORRECTIONS , mainly to names (genus/species) from S.N. XII, as in 
the somewhat muddled addendum setting out to revise certain Bivalve Mollusca 
(P. 80). 

v. INSERTIONS made by Linnaeus himself, especially the corrections to 
SAGITTARJ US- the Secretary Bird-to be discussed later (p. 150). 
Under this heading might also be added the loosely-inserted page (P. 3 A) 
written by the younger Linnaeus, quoting from papers dated 1777-78, and very 
similar to his own additions to the first volume of 1-L XII . 

Individual entries were made in standard format; each species had a 
typically short diagnosis, some of these being added by Linnaeus person­
a ll y, along with changes in names . Book references were generally cor­
rect in detail though his coded abbreviations are not always easy to solve . 
Habitat was left blank and collectors' names omitted all too often , some 
of these could have been remedied from 1-L XII. 

Other important additions are in the form of footnotes to the descrip-

10 - SLA l 'J78 
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Table \Il. S1unrnr/,/y: John White's corresjJondence with Linnaeus 

(Letter numbering and page references: BELL's Nat. Hist. SELBORNE, 
11(1 877)) 

J.W.to C.L. 

I, p. 67 30:, i:7 1 (Gibraltar) 
Notes on Fauna: Coll. I 

- , p. 72 13 nr 17:v:72 (Gibraltar) 
Collection l I 

IV , p. 74 l:i:73 (London) 
Answers Letter I Il 

V, p. 78 26:xi :73 (Blackburn) 
Holcling back specimens 

VII , p . 8l l:iii:74 covering letter 
Coll.lll-l 7 or 19:iii:74 

VIII , p. 85 22:iii:74 "Catalogus" 
Answers to letter VI 

X, p. 90 8:x:74 Discussion , 
mostly on letter IX 

C.L. to J.W. 

Il , p. 70 20:i:72 
lden tifications 

Ill , p.72 7:viii:72 
More identifications 

? not receivcd by C.L. 
)) letter of C.L. missing 

Yl, p . 80 2:i:74 
more identifi cations with 
requests for information 
"ecliturus" 

ENTRIES IN 
MANTISSA III: Animalia 
Quotations from LVII & L.VUI 

IX, p. 88 3:vii:74 
Report on Coll.Ill­
"Dona vere a u rea" 

Not answerecl-?? Not read 

tions, 111 some cases, posing queries on relationships . It is clear that 
Linnaeus must have returned many times to the task of editing as 
va riations in his script seem to correspond to progressive deterioration­
a task fora calligrapher to solve. 
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On the d ating of the Amanuensis Manuscript 

The full argument on the d ating of this zoological text is derived from 
Bell 's Edition of the Natura/ History of Se/borne, Volume Il (1877) , and 
summarised here in thi s table (Table Vl). Note especia ll y that theJina/ set 
of specimens was sent by J o hn White to Linnaeus in March 1774, to­
gether with its "Catalog us", to be acknowleclgecl as "Dona vere aurea"-a 
truly golden gift--by Linnaeus in bis last letter , July of that year. 

(Note: The "Catalogus" is not correctl y transcribed in Bell-1.c. p. 88- as some 
of Linnaeus' marginal comments have been misinterpreted .) 

Observations from this last collection appear in th eir correct sequence 
in the Manuscript and some points undecided there correspond to unde­
cided points in Linnaeus' last letter, which Ieads m e to believe that the 
detailecl pla nning of Mantissa III: Animalia started late in 1773 or ea rly in 
1774, a nd that, thanks to his Card-Index , specimens received up to April 
could th erefore be included correctly in sequence. As these particular 
slips were writte n in much th e same script as others known to be ea rlier , 
it can be assu med that th ey preceded Linnaeus' stroke of May in that year 
and that th e wea ker script correctio ns can be ascribed to th e post-stroke 
peri od. 

Quotations from John White's letters appear in some of the AM. MS. 
entries in Aves, a nd we re underlined by Linnaeus to show this, e.g.:-

i. J. W. in his letter Vll , on COTURN!X trzdactylus and its migrations is quoted 
in exactly the sam e words , in (I suggest) a somewhat distinctive phraseology in 
AM. Entry 5 1: Tt.:TRAO tridactyl11s: 

"Ad Europam Africamque quotannis reditque cum T. coturnide" . 
ii . MOTAC!LLA vernalis-a C.L. MS name in AM .72-has a less direct quo­

tation:-
"venit tempore vernae. J. Withe"-this name left uncorrected. 

iii . MOTAC!LLA gibraltarica-also a C. L. MS. name in AM. 73-was given 
this specific name by Linnaeus himself and also written up personally. In his las t 
letter he bad written: "non antea vidi", but he sent no name for this species to 
White, though this choi ce of name would have pleased him . 

Further supporting this dating, we fine! that Blunt (197 1) comme nted 
that some activity on the part of Linnaeus continued until 1775, after 
that he could hardly write in 1776. T hat is wh y I have supposed that th e 
very weak script additions referring to Da hl's Dissertation of December 
1775 were among the last Linnaeu s made , very much as Ada m Afzelius 
expla ined to thi s Society here in Londo n in 1798, explaining the deriva­
tion of "Pausus", and its spe lling. Also the majo r event of 1775-th e 
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return of COOK-ll and Forster's later letpers about the voyage-failed 
to find a place. (c.f. Time-chart-Tab I) 

The major contradiction to this dating at first appeared to be the 
inclusion of three species from De Geer's Fifth Volume, formally dated 
1775. From interna! evidence (certain errors) these references seemed 
suspect but any doubts were then dispelled when Mr. Gavin Bridson 
showed me a De Geer manuscript from the Linnaean Miscellany (in 
Strong-Room Collection) which proved to be an advance copy of species, 
with latin diagnoses, illustrated in that volume. On the cover of this, 
Linnaeus had written on the loose cover, in what I have called his 
"pre-stroke script":- "Car. de Geer-Tomi 5ti non dum editi Tabulae­
cum nominibus manu auctoris". 

It seems that De Geer and Linnaeus must have discussed this book, but 
strangely, though I-L XII has several species from the corresponding 
Volume IV, none of these appear in AM. MS. 

So the dating from the letters is consistent with other evidence and it 
shows that Linnaeus, despite his handicaps, was--as he wrote to John 
White in the letter dated July 1774-continuing daily to correct his 
manuscript:- "Scripsi multa addenda Vol. I Syst. nat. idq. quotidie; 
absolvi dimidium tomum .. . " and again : "Si vixero absolvam opus in 
autu1nnurn." 

It might well be taken that Linnaeus would have liked Benjamin White 
to publish this work in London, along with revision of some of his other 
works, when he wrote: "Quid mihi offerat in sostrum? An poterit habere 
optimum correctorem typi?" 

S elected examples from the manuscripts 

Here some examples are presented which may help to counter criticisms 
levelled at Linnaeus because of his obstinacy to accepting changes in his 
Systema, and in this I support Pennant's contemporary views, expressed 
in his "Synopsis of Quadrupeds" ( 1 771: p. v.). 

Remembering the uncompleted nature of the Mantissa III MS, we can 
see how much the stroke of May 1774 interrupted progress, Linnaeus 
found himself unable to finish thi s work in the autumn as he had hoped. 

(i). The "Kanguru" and other quadrupeds 

It is clear from many annotat ions that, along with Pallas and Pennant, 
but disagreeing with Buffon, Linnaeus was carefully considering the 
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re-classification of Marnrnals , including especially the sub-divisions of his 
Order Glires, by that tirne proving inadequate for so rnany newly disco­
vered species and genera . 

One segregate from his Genus MUS-Klein's Genus CAVIA- must 
have reached Linnaeus via Pallas' "Spicelegia" ( 1767) along with AP t'R 
[later SUS in the Addendurn] aethiopicus [the "Wart-Hog"] from the 
same fascicule,just intime fora final Addendurn to the Mineral Volurne 
of S.N. XII (1768). 

In the Card-Index several species of MUS rernain in the unselected 
section, these were rnainly frorn Pennant, induding the Brown Rat al ­
ready mentioned, and two from Pallas ( 1769) and so before his Russian 
Expedition. 

Also in the Card-Index (a typical econorny) isa list on the reverse of 
the slip for MUS fossor which correlates with Pennant's revision of the 
genus in Synopsis of Quadrupeds ( 1771), but this is not without anomalies; 
sirnilar notes from Pennant also appear in the Annotated Vol. I. 

In the I-L XII, the Genus MUS has been rnarked off into four 
"starred" groups based on tail-length, but this is a contribution from 
Linnaeus filius, copying Pallas' revision of 1778. 

Pennant (loc. cit) had incorporated the Klein- Pallas Genus CAVIA, 
but, as he adrnired Buffon's use of vernacular narnes (even if disapprov­
ing of his lack of "Systern''), he proceeded to use anglicised narnes for his 
new segregates. How far Linnaeus intended to apply his own interpreta­
tions of these revisions, we cannot tel1, it was left to Pallas ( 1778) forrnally 
to revise Glires in his own fashion , so only to be quoted by Linnaeus filius 
in I-LXII. 

The greatest interest must still centre on these first records of the 
"Kanguru" of Banks, & Solander: MUS jerboa originally, as described 
and illustrated in Hawkesworth ( 1773) Vol. III. Linnaeus gives this 
reference as "i ter. austral. p .560. t.20" [pagination of the l st Edition], but 
Linnaeus must have had sorne information from Pennant who used 

Jerboa in a generic sense for the Gerbils- -hence the reference on slip 5 A: 
"jerboa Penn. synop.", but this was deleted before the arnanuensis carne to 
copying up the entry. 

A second slip (C-I:5 B) refers to Forster's YERBA; the description here 
seems to correspond with one that Forster repeatecl in his letter after the 
return of COOK-ll, stating that he had previously sent it four years 
before. This then must have been part of the missing pages of his letter 
from the Cape dated Nov. 19 1773 (Linn . Corr. IV:277 etc.) for Forster's 
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phraseology agrees in places, especially in the correction of size: original­
ly "canis major" [or Banks' greyhound], this was changed to "ovis" from 
Forster, on slip 5 B. 

This second slip, remaining in the unselected section of C-1, was 
awaiting a new name to fil) up a dotted line, Linnaeus not being prepared 
it seems to accept "Yerba maxima Forst. MS" from slip 5 B. 

On the return of COOK-II, Forster's manuscript descriptions of new 
genera and species, "List 23" in the J. E. Smith Miscellany, gave a full 
account of his new Genus YERBUA but this did not get recorded by 
Linnaeus. The Forster-Sparrman papers in Acta Stockholm 1778 incor­
porating much of this revision were only noted in 1-L XII by Linnaeus 
filius, along with similarly dated references to Erxleben and Zimmer­
man. 

So here again we see additions and corrections to additions by Lin­
naeus up to 1774, perhaps extended to 1775, but then only to be con­
tinued by bis son. 

(ii). The secretary bird of Africa 

Another example on which Linnaeus spent some time was SAGIT­
TARIUS; "secretarius" it has been alleged is but a corruption of this, so the 
specific name has been given as serjJenterius. Early records of this bird 
seem obscure, almost legendary, but Linnaeus seems to have acquired 
reliable information first from Vosmaer ( 1769), as note on the C-1 slip, 
with a reference to Edwards (1772) obviously added later, with the 
phrase "victitat serpentibus et India". 

Boddaert, Vosmaer's colleague in Amsterdam, sent Linnaeus a col­
oured tracing of the Vosmaer plate (now in Boddaert- Zoology: S R. ref.: 
BL770F); in the letter which accompanied this, it is made plain that 
comparison with the long-legged Herons had led to placing this bird in 
Grallae, but both Vosmaer and Boddaert considered it as a bird of prey 
and more likely to belong to Accipitres-this point here seems to have 
been overlooked by Linnaeus. 

On transfer to AM. MS., the C-I slip was incorrectly copied as Entry 38 
with SAGITTARIUS as the generic name, and the amanuensis must have 
been stopped before halfway. This entry was deleted, and Entry 39 
started more correctly, the generic name left blank with a footnote added 
by Linnaeus: "genus nondum rite determinatum". Later he restored 
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SAG!TTARIUS only to delete it and replacc it by "OP!-1/AS" (he also 
deleted "et I ndia" recognising an error in Edwards (l.c.)) 

Presumably on receiving a letter from Forster- probably the one now 
with pages rnissing (see p. 149) the entry had to be completely revised, 
placed where AccijJ/tres should be: P.3 at the head of Aves (Entry 13)-in 
a very weak script. One can only assume that ANGU!C!DA was Forster's 
erudite name, not ac:ceptable to Linnaeus, who substituted his own 
OPHIAS, indicating one supposes: snake-eater. 

It must then have been on one of his better days that Linnaeus 
re-wrote the whole clescription on a loose sheet, as Entry 40: OPHIAS 

Sagittari11s, retaining the note: "D. Forstcr ad Accipitres primus retulit." 
On the return of COOK-II when both Forster and Sparrrnan brought 

back living pairs of these birds , the situation becarne finalised, and it was 
left to Linnaeus filius to cnter this species in I-LXII as FALCO serpenteri1ts 

Forster MS", as given in that "List 23" (but with a difTerent description). 
This was the narne later adopted by Grnelin in S.N. XIII. 

(iii). Garden's "Mud-Iguana" of Carolina 

Manuscript additions referring to the amphibians and fish Garden sent 
to Linnaeus show his continued interest in zoologic:al thinking to best 
advantage, especially perhaps his various comments on that most rnyste­
rious of his acquisitions, the "Mud-Iguana" from S. Carolina. However, 
he seems to have failed to connect with one Surinam frog his own earlier 
"Rana /Jaradoxa " , clespite Garden's note: " .. . a fish which tu rns into a 
frog, or rather the tadpole of a frog." 

Some account of these species appears in J. E. Smith's edited Corre­

sjJonclena of Linnaeus with Others and is well documentecl in the Berkeleys' 
Li/e oj Alexander Garden ( 1969). 

In S.N. XII , Amphibia cnnstituted a Class of three Orders: Reptilia 

(with legs); Serpentes (witho:1t legs); Nantes (swimmers). When Garden 
insisted that bis Mud-Iguana was a "New Creature", Linnaeus having 
first placed it in Nantes, invented a new Order: Mermtes, for this mean­
dering crawler. 

Garden's first specimens were sent to Ellis in London in 1765, to be 
shared with Linnaeus, it seems he only received the smallest one, to 
which he gave the classical name "SIREN". In .June of the following year, 
Ellis read a paper to the Royal Soc:iety (5:vi:66) on An ArnjJhibious Bifm, 
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with a plate sub-titled: "Siren of Linnaeus" . At the same time Hunte r, 
who had earlier obtained some specimens (source not recorded) de­
scribed tb e dissection of this species . Some examples of dissections are 
preserved in the Hunterian Museum (Royal College of Surgeons, Lon­
don) but it is not certain which of these are Hunter's--one of his was said 
to have been destroyed in the incid ent of 1941. 

Garden's specimen, excellently preserved in the National Collection, 
(B.M.N.H .) is probably one of the sec:ond or thi rd series whicb inc:luded 
"some pretty !arge ones" . 

Later in that same rnonth (21 :vi:66) Abraham Österdam desc:ribed 
Linnaeus' specirnen in a Dissertation at Uppsala: Siren Lacertina, witb a 
plate inc:l uding a rnermaid : "Siren Bartholini" , though this is elsewhere 
noted as fortefictu . 

I am ind ebted to Dr Cunnar Broberg fo r drawing my attention to his references 
to Bartholin in h is recent book Homo sapiens L. (1975) , and to his reproduction of 
the original figure (as fig . 12, p . 185) from Historiarum anatomicarum centuria 
secunda , 1664. (24: v:78) 

Discussion about the Sirens continued for some time as new and bette r 
specimens became available , but Linnaeus, who had at first regarded it as 
definite ly a larva! form, as indeed be seerned to think all Salamanders 
might be [see footnote on p. 371 in S.N. XII on Lacerta salamandra-cor­
rected in the annotated volumes-J allowed himself to be persuaded 
othe rwise by Garden (if only temporarily) . So in the Addendum to Part I 
of S.N . XII (1767) he created a new Order: Meantes (literally; crawlers) 
for SIREN lacert/na. It is bordering on the impossible to sort chronologi­
cally the many scattered corrections in the various annotations--inc:lud­
ing those on th e printed version of the Dissertation which Linnaeus 
prepared for reprinting inAmoenitates Acaclemicae Vol. VII (1769). 

Very unfortunately too, the Card-Index slips (if th ey ever existed) are 
missing-they might have given us furt her c:lues. 

With hindsight, and knowing about neoteny in Salamanders we can 
perhaps say that both Linnaeus and Garden were equally right , but 
neoteny it seems rernained undefined for the next hundred years. How­
ever, when not entirely dissirnilar specimens were collected , inc:luding 
the Arnerican version of the so-called African " Congo-Eel"- late r to be 
called "AmjJhiuma means" by Garden, Linnaeus reverted to his old opin­
ion, so we find AM. Entry 85 : SIREN tetrapocla- changed by Linnaeus to 
anguina--with a reference to the Amoenitates reprint with its r edrawn 
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plate and adding: "Siren lacertina .. . larva hujus", but this is nota view 
that can find any acceptance today. 

It now seems probable that in these early collections, Garden sent 
examples of at least two species of biped Sirens, some large c. 75 cm, 
others much smaller 20-30 cm, but all caught by bait-fishing. A current 
Handbook of Salamanders (Bishop l 962) distinguishes several species 
and varieties, the later four-footed one being placed in a different family 
from the original Siren, but still regarded as neotenous, and not as yet, 
having suffered induced metamorphosis. 

Conclusion 

In attempting to be fair to critics, even if their criticisms have been 
embellished by hindsight, one must point out that it has been their 
misfortune to have been left so long in ignorance of these last writings of 
Linnaeus; at some future <late it may be possible to provide microfiche 
copies of some of these documents. 

The examples here selected from so many more also worth discussing 
of the 300 or so in the Mantissa MS., in turn selected from the !arge 
number available at that time to Linnaeus, show that to the end of his 
working days and despite his disadvantages, he was quite prepared and 
even willing to accept progressive changes in his Systema, but perhaps 
only with a proper sense of caution under the circumstances. 

This can perhaps be best summed up in the contemporary phraseolo­
gy of T homas Pennant's eulogy in "Synopsis of Quadrupeds" ( 1771): 

"His country rnay triumph in producing so vast a Genius whose spirit invigorates 
science in all that chilly region, and diffuses it from thence to climates more 
favourable, which gratefully acknowledge the advantage of its influence." 
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ALWYNE WHEELER 

The sources of Linnaeus's knowledge 

of fishes 

I ntroduction 

"He [Linnaeus] possessed the smallest collection in the dass of fishes, but the 
illustrious Dr. Garde n , who lives in the Am erica n South Carolina, has greatly 
e nriched and dese rved a n immortal name for sending to our Dr Preside nt a ll the 
fish of Southern America to be made known to thc publi c. The same man , at the 
request of our Pres id ent, dissected the Branchiostegos fish to d etermine 
whether they are furnished with lungs in addition to gills ... " (guoted from the 
translation in Berkeley & Be rk eley, 1969). 

This statement from the dissertation on Siren /aartina defended by 
Abraham Österdam (Linneaus, 1766a) although , perhaps unintentional­
ly apparently belittling to Linnaeus's collection of fishes , and intentional­
ly flattering to Alexander Garden, the physician a nd naturalist of colo­
nial Charles Town, nevertheless casts considerable light on Linnae us 
a nd his involveme nt with the study of fishes. 

His personal coll ection of fishes was small. Even a rte r his death wh en 
a ll of Garden's donations had been included it conta ined only 158 speci­
me ns "siccati et chartis glutinati" plus some others in spirits of wine 
according to Acrel's list of 1784, compared with 3198 Insecta, 1564 
Conchylia, and 2424 minera l specimens (Smith, 183 2). This was possibly 
a reflection of Linnaeus's early resignation from the field of ichthyology 
in favour of Petrus Artedi (1705- 1735), when he wrote, " ... in the 
department of Ichthyology, I was finally fain to admit m y inferiority to 
my rival [Artedi] , and thenceforth I left that subject entirely in his ha nds , 
as also the study of Amphibia", (quotation from the English translation 
of Lönnberg (1905)) . It is certainly true that in the earliest of Linnaeus's 
published works he relied very heavi ly on Artedi 's !chthylogia . . . , but as 
more material became available for study Linnaeus increasingly showed 
a critical faculty towards th e classificantion of fishes and the precise 
d esignation of species. The emphasis during his lifetime shifted most 
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markedly from a virtual reliance on the earlier literature, chiefly the 
Renaissance encyclopaedists and the classical authors, with the notable 
additions of Belon (1553), Ray (1686), and Willughby, toa classification 
which was firmly based on specimens available in collections. Although 
Linnaeus's personal collection was small, by the end of his life the rich 
collections of the Swedish royal family had become the property of the 
state and had begun their progress towards the Naturhistoriska 
Riksmuseet where they found safe keeping, the collections ofthe UniYer­
sity of Uppsala had increased, as material flowed in from his disciples or 
was the subject of dissertations by his students. Other collections, such as 
those of Gronovius and Seba, were then in existence and have survived at 
least in part. Such collections were the foundation of Linnaeus's later 
knowledge of fishes; their preservation and continued existence provide 
a basic source of information for the taxonomist in unravelling the later 
complexities of nomenclature that have surrounded some Linnaean 
speoes. 

The purpose of the present note is to trace the sources available to 
Linnaeus from which bis knowledge of fishes was derived . In addition, 
the trends in the evolution of his classification of fishes are discussed, and 
the general advance in knowledge of fishes which occurred between 
1735, the date of publication of the first edition of the Systema naturae 
(Linnaeus, 1735), and 1766, the year of publication of the zoological part 
of the twelfth edition are noted. Linnaeus published little on fishes 
between 1766 and his death, possibly the most significant item being the 
three new species described in Linnaeus ( 1771) , The identification of 
Linnaeus's literary sources brings their relative importance into promi­
nence, and will, it is hoped, help authors to elucidate his rather cryptic 
references a little more easily. 

Linnaeus's important ichthyological publications 

Besides the Systema naturae Linnaeus published several works which 
contained information on fishes together with other animals but only 
one, his Museum .. Adolphi Friderici ( 17 54 and 1764) was of major impor­
tance. However, a substantial body of his work was published as theses in 
the Amoenitates Academicae, defended by various students but written by 
Linnaeus; works which present certain bibliographical problems and 
which are difficult to cite correctly. A third, but minor, body of informa-
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tion on fishes is found on his Swedish travels and his general fauna of 
Sweden Fauna Svecica ( 1746b). Finally, Linnaeus's knowledge of fishes 
was influenced greatly by his editing Artedi's Ichthyologia (1738), and toa 
lesser extent the travel journals of his students Fredrik Hasselquist and 
Pehr Löfling. The publications of lesser importance are discussed later 
but it is appropriate here to comment upon the two important texts, 
Artedi's Ichthyologia and Linnaeus's account of the royal museum pub­
lished in Museum ... Adolphi Friderici. 

Soon after Artedi's untimely death by drowning in an Amsterdam 
canal in the early hours of 28 September 1735 Linnaeus attempted to 
obtain his manuscripts from his lodgings. According to the account 
Linnaeus later published in the biographical note "Vita Petri Artedi" 
with which he introduced thelchthyologia (1738), he later obtained copies 
of the manuscripts which Artedi's landlord had impounded after 
negotiation over the unpaid account for lodgings and the burial ex­
penses. The details of the struggle to find sufficient fonds for this have 
been discussed by Engel ( 1951) and Wheeler ( 1961), and there are many 
inconsistences between Linnaeus's account in bis "Vita Petri Artedi", 
other sources, and even other accounts by Linnaeus (Engel, 1951), suffi­
cient at least to suspect the true roles played by Seba, Clifford, and 
Linnaeus in the negotiations were obscured by Linnaeus certainly to the 
detriment of Seba who bad died eighteen months before Linnaeus wrote 
Artedi's biography. 

The Ichthyologia comprises five parts (in addition to the introduction 
provided by Linnaeus), each with a separate, dated title page, wrappers, 
and pagination. The parts are Bibliotheca ichthyologica (pp. [iv ]+ 1-66+ 
[ii]), Philosophia ichthyologica (pp.[iv]+l-92), Genera piscium (pp. [iv]+l-
84+[iv]), Synonymia norninurn pisciurn (pp. [iv]+l-118+[xxii]), and 
Descriptiones specierurn piscium (pp. [ii]+ l- l 12+[ii]). All appear to have 
been published in 1738. These sections correspond to the manuscripts 
enumerated in the inventory prepared by the public notary after Artedi's 
death and published by Engel ( 1951). Although Engel had some difficul­
ty in identifying them I recognise them as follows: "Petri Artedi 
Synonymologia manuscri pt" is clearly the Synonyrnia nominum piscmm, the 
"Prolegomena I nstitutionu m manuscri pt" is the Philosophia ichthyologica, 

the "Historia Literariae Ichthiologiae" is the Bibliotheca ichthyologica, the 
"Historia pisciu m u ni versalis" is the Genera piscium, and the DescrifJtiones 
specierum piscium must be identitied with the "rough manuscript" de­
scribed in the inventory as "Een boekje lchthyologia in ruw manuscript". 
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Engel tentatively suggested that the "Historia piscium universalis" of the 
inventory might have been the part finally published as Descriptiones 

specierurn pisciurn but I regard this as unlikely on two counts. Firstly, the 
Descriptiones .1pecierurn pisciurn is confined to species recognised by Artedi 
from specimens examined (as its title implies) and numerous measure­
ments are given for specimens under most of the species described . It is 
therefore inherently unlikely that Artedi would have chosen a title such 
as "Historia piscium universalis" to describe such a Iimited selection of 
the worlcl 's fishes, nor if the title was clescriptive and coined by the public 
notary would such a speci fic title be employed . Secondly, the coverage of 
the Genera jJisciurn as published was clearly an attempt to provide generic 
nomenclature of the fishes of the world as recognised by Artedi from the 
Iiterature and bis own observations. Althougb rnost of the species Artedi 
recognised as congeneric were European, this was a bias imposed by the 
limits of the literature of the early eighteenth century, but some exotic 
genera were introduced, for example, Anableps, Gymnotus, Chaetodon, and 
Ostracion. This seems to rne to be more worthy of the descri ptive title 
used by the public notary. 

It is difficult to assess th e contribution made by Linnaeus to the Artedi 
work as published . Certainly he changed the titles which Artedi had used 
in manuscript although it is, of course, by no means certain that Artedi 
might not have changed bis provisional titles before publication had he 
lived . In making these changes Linnaeus was clearly intluenced by the 
titles be had employed or was to employ in bis botanical writings. Bi­

bliotheca ichthyologica clearly equates with his own Bihliotheca botanica 

( 1736), which Stearn ( 1957) shows was begun in 1730, the year after Lin­
naeus and Artedi first met. PhilosojJhia ichthyologica corresponds witb Lin­
naeus's Fundamenta botanica ( 1736), althougb later he used the title Philo­

sophia botanica ( 17 51) . Genera piscium is directly associated with tbe Genera 

Plantarurn ( 1737) and Descriptiones specierum jJiscium isa modest equivalent 
to Species Plantarum ( 17 53) which Linnaeus published af ter some sixteen 
years of active botanical work (Artedi's tragically short working Iife was at 
most of six years' duration). The para lie Is between the publisbed writings 
of the two was more than coincidence and probably stemmed from the 
early inforrnal division of the plant and animal kingdorns that Linnaeus 
is describing in his autobiographic notes (Linnaeus, 1823). 

Beyond altering the titles of the parts of the lchthyologia, there is no 
intrinsic evidence that Linnaeus contributed anything material to Ar­
tedi's work apart from the mechanical editorial process of adding page 
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numbers within the text and seeing it through the press. That three of 
the parts (Genera jJiscium, Synonymia nominum piscium, and Descriptiones 

specierum pi,cium) all terminate with an Appendix in which various gen­
era, references, and species descriptions are placed, suggest that this is 
how the manuscript stood at Artedi's death. Clearly all the species listed 
in these appendices could have been placed within their respective or­
ders, and the fact that Linnaeus chose not to do this suggests that bis 
editing of the manuscript was limited to the basic editorial processes. 

Despite this , Artedi's work contributed fundamentally to Linnaeus's 
later work on fishes . By the excellence of its analysis of the earlier litera­
tu re it stood as the basic key to previous descriptions of fishes in Europe 
and overseas. In addition, Artedi 's methods used in the description of 
fishes set the study of fishes on a firm footing, and emphasising the 
importance of features such as the numbers and placement of fins, and 
numbers of rays or spines in the fins, laid the basis for the present-day 
use of meristic features in ichthyology. Equally as important , Artedi's 
classification of Pisces into five orders (Malacopterygii, Acanthopterygii, 
Branchiostegi, Chondropterygii, and Plagiuri) served as a convenient 
working classification for Linnaeus in the S'ystema naturae ( 1735) and 
later. These orders, using the term in the contemporary concept, were 
used (although in the reverse order) for subsequent editions of the 
Systema through to the ninth edition (1756) which was edited by J. F. 
Gronovius. In the tenth edition, however, the Artedian classification was 
abandoned; the cetaceans were removed from Pisces-Plagiuri to form 
the order Cete within Mammalia, while the fishes were categorised ac­
cording to the presence or absence of a freely opening gill cover, and 
then the absence or presence and position of the pelvic fins in relation to 
the pectoral fins. Five classes of fishes were recognised (Apodes , Jugu­
lares, Thoracici, Abdominales, and Branchiostegi) while a sixth class, 
containing an unnatural assemblage of sharks, rays, sturgeons , and the 
angler fish, was erected as Amphibia Nantes. 

Possibly more important to the development of ichthyology than the 
classification adopted or the analyses of method or literature was the 
careful description of specimens that Artedi produced. In the Descrip­

tiones specierum piscium are some of the most precise descriptions of fishes 
that were published in the eighteenth century, in most cases terminating 
in a list of measurements made on the specimen examined . In the 
precision of the descriptions there lay considerable importance for most 
of them were cited by Linnaeus in 1758 as the bases for species' names. 
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There are fcw cases of ambiguity of application when Artedi's descrip­
tions wcrc the solc source for the binomen (as they were for 71 species in 
the Systema naturae of 1758). The greatest significance, however, lay in 
the shift from literary sources, which Artedi presumably considered had 
been adequatcly summarised in his Hibliotliew irhthyologiae and Synonymia 
1wmin11111 /)lsci11m, to exam in ation and exact description of specirnens. 
This was a trend \,·hich cont inu ed (and in a sense was repeated in 
Linnaeus's ichthyological studies) and ultimately led to the type concept 
in systematic zoology. 

Li nnae us's own essay i nto descri ptive ichth yology was best exem plified 
by his studies of the collections of Adolf Fredrik , first in 1746 while he 
was Crown Prince, and later in the .\ifoseum S:ae R:ae M:tis Adol/Jlti 
Friderici: the first volume in folio published in 1754, the second more 
modest volume containing also the Queen's col lection was published in 
octavo in 1764. The earl ier of these two collections was presented to the 
Un iversity Museum of Uppsa la by the Crown Prince and was studied 
by Linnaeus and an account published in a dissertation defended by 
Laurent Balk on 31 May 1746. In the tenth edition of the Systnna naturru, 
Linnaeus cited this publication as Amoen. amd. l followed by a page 
nurnber, elsewhere (as in Linnaeus, 1748) he cited it as Museum Principis, 
which is given as a running title throughout the \rork in the reprinted 
edition of Amoenitalts Academimt (Linnaeus, 1749). This edition was the 
one cited by Linnaeus , as the Pagination in his references proves , for 
the original printed dissertation is paged separately from 1-48 (for bi­
bliographic citation see references under Linnaeus, 1746a) . 

The disse rtation comprised descriptions of se\·eral animal groups rcp­
resented in the collection given to the uni,·ersity museum. Descriptions 
are arranged by numbered 'Class is', Quadrupedia, Aves , Amphibia , 
Pisces, Insecta, and Vermes , all are nurnbered in a single series. Twenty­
one species of fish arc described, but only a few are given localities. 
However, the collection contains a small element of th e Neotropi cal 
freshwater fish fauna induding nurnbers 42 AsjJredo, 50 Callic/1thys, 51 
Cymrwt11s, while other specirnens, such as 40 Ostmrion are associated with 
references to Marcgrave's Historiat 1pr11m 11at11ra.lium Bmsiliae . . . (1648) 
and rnay thus ha\'e originated in the New World. Other species included 
in the collection are of' Indo-Pacific origin with a few possibly of Euro­
pean origin; only one can be given a locality, and that by inference and 
possibly only of ancestry, namely the species described as '56 CyjJrinus 
pinna ani duplici, cauda bifurca. Chinesiska Gull-Fisken'. The five speci-
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mens in alcohol of C)jJrinus auratus L., 1758 (now Carassius auratus) de­
scribed on this occasion are still preserved in the Zoological Museum, 
Uppsala (Holm, 1957). 

It is necessary here to point out that the Catalogue of the worl,s of 
Li11naeus compiled by Soulsby ( 1933) is in error in claiming (:87) that thc 
Un iversity of Uppsa la was prescnted with the specimens dcscribed in the 
Museum ... Ado/J;hi Friderici (1754); only the specimens described by 
Linnaeus in Balk's dissertation became the property of the U niversity 
later royal collections eventually passed to the Naturhistoriska 
Riksmuseet, Stockholm. 

l n 1754 Linnaeus published the sumptuously produced Museum S:ae 
R:ae M:tis Adolphi Friderici Reg1i,, a folio volume printed in Latin and 
Swedish and lavishl y illustrated. This work was bascd on the later collec­
tion made by Adolf Fredrik (who had succeeded to the throne in 
1751). Compared \1ith the coll ection clescribed by Linnaeus for Balk in 
1746, this royal collection was vcry rich and extensive, especially in the 
classes Amph ibia and Pisces. Described here were thi rty-nine Quadru­
pedia, twenty-threc Aves, ninety Amphibia, one hundred and two 
Pisces, forty-one Insecta, and twenty-three Vermes. Linnacus's Class 
Pisces was divided into the li,e major orders proposed by Artedi \\'hich 
were adoptecl by Linnaeus in his system (although in a revcrse order to 
Artedi's) until 1758. Plagiuri contained descriptions of two whales; 
Chondropterygii containecl accounts of nine species of canilaginous 
fishes, while Branchiostegi, Acanthopterygii, and Malacopterygii con­
tained sixteen, forty-one and twenty-four species respectively. In addi­
tion, the hagfish Myxine glutinosa, was included (as Myxina glutinosa) 
amongst the Vermes. 

Again much of this collection represented European species. Localities 
are given in many cases, mostly in general terms although some are 
specific. The most strictly localised is the specimen of the small sturgeon, 
Acipenser ruthenirns, for \1·hich it is written. 'Hab. Lacu ad arcem Regiam 
Ulricsda l ex Russia oriundus'. The specimen of the loach Misgumus 

fossilis, describecl as Cobitis Jrmilis, also came from the lake at the royal 
palace of Ulriksdal, as also had the specimcn described in 1754 "Habi tat 
ad arcem Regiam Ulricsdal, in piscinis". Other specimens which came 
from Swedish localities include Cyclopterus heptagonus (now C. l11mp11s, the 
lumpsu cker) and the sandeel Ammodytes tobia1111s, two of sc\'en or more 
fish from 'Mari Balthico' (the Ba ltic Sea), the sturgeon AcijHIISCI 1'11ropae11s 
(now A. st11rio) and the viviparous blcnny Blmnius vi.1iparus (now l,oa/'Ces 
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viviparus) both from 'Mari Bothnico' (gulf of Bothnia), while from th e 
deeper waters of the Skagerrak coast came a specimen of the ratfish , 
Chimaera monstrosa ('Mari Bahusian') as did the specime n of hooknose, 
Cottus cataphractus (now Agonus catafJhractus) . More general regions of 
origin for the specimen described were, however, more usual, for exam ­
ple 'Atlantico', 'Europae Maribus' , 'Anglia' 'mari et fluviis Sveciae', and 
'Oceano Norvegico', virtually the only non-Swedish exce ption to this 
being ' Habitat Ve netiis' for th e specimen of Blennius gallorugine (n m,· 
Parablennius gattorugine), the tompot blenny. 

Outside Europe the "localities" become, if anything, cven more gener­
lised. " I ndia" appears as the habitat at least te n times, probably errone­
ously on occasions , for AC1jJenser indicus is a loricariid catfish , a family 
confined to the New World. A similar confusion has apparently occurred 
with Albula maculata from' Amboina' which is clearly a characoid fish. The 
neotropical fauna is represented by at least five species from "Brasilia" , 
three from "Ameri ca meridonali" , and one from "Suriname" . Many, if 
not most , of the exotic species are quite without loca lity or habitat 
information, and f'ew of the species of Soaena (a composite genus which 
contained several unre lated fishes now placed in the Cichlidae and La­
bridae) , Chaetodon or Ostracion bear any indication of their provenance. 

This d escriptive catalogue was criticall y compiled . Species which had 
alread y been adequately described mainl y by Linnaeus in his Swed ish 
journeys or in the Amoenitates Academiccu: (principally in Balk's disserta­
tion), or by Artedi ( 1738) were merely listed with the normal brief 
diagnosis and a refe re nce to the pre,·ious publication. Previously unde­
scribed species, howe·er , were d escribed in some detail. The description 
was objective, consisting of a phrase or two describing the salient features 
of head, body and fins separate ly. It was also systematic in that each 
description was first of the bod y form of th e fish , then of the head , and 
finall y of the fins , the number of spines or ra ys in each fin being given. 
The d escriptions were good of th eir period , although lacking the detail 
of those of Artedi in his Descriptiones speciern,n jJiscium or of Gronovius in 
his contemporary Museum lchthyologicum, but they were perfect ly 
adequate to allow th e recognition of the species in the context of the four 
hundred or so species known at the time. The illustrations, however, 
more than compe nsated for any deficien cy in description. The nine 
plates of fishes conta ined illustrations of thirty-five species (some of thern 
illustrated in two or more views), and most are clearly recognisable to 
speci es leve!. These excellent figures make it a ll the more surprising that 



164 SLÅ 1978 

succeeding generations of ichthyologists failed to recognise the true 
ide ntity of Linnaean species, such as Labrus jJ11nctat11s, Cy/Hinus rylindrirns, 
and CyclojJterus nudus, all of which received binornina l names from later 
a uthors , thejunior sy non ym gaining wide acceptance. 

It is appropriate he re to draw a ttention to the use in the t1111snnn ... 
Adolphi F,iderici Regis (17 54) of binomina l nom enclature for th e num er­
ous animals d escribed . Although the tenth edition of the Systema naturar, 
with th e a rbitra ril y d eciderl publication date of I January 17 58, is offi cia l­
ly the starting point for zoological nom e nclaturc , it is not th e first work to 
show 'the consistent genera l application of binominal nome nclature in 
zoology' as is sta tecl in Article 3 of the lnternational Code of Zoologica l 
Nomenclature. (The first volume of the tenth edi tion was, in fac t , pub­
lish ed some tirne before 8 February 1758-Linnaeus letter to Ellis 
(Smith , 1821).) Binomina l nomenclature was used consistently in the 

Museum . . . Adolphi Frideriri Regis (Linnaeus, 1754a). This work, h owever, 
was essentially a d escriptive catalogue of th e royal collection and not a 
com plete account of the recogni sed species in zuolugy as was th e Systema 
. .. It is irnportant to r ecognise that Linnae us's norne nclature was a 
process of evolution from the occasional use of biverbal names as in the 
Öländska och Gotlt!iindslw R esa (1715) to their consistent application in th e 
5/Jecies Planlamm ( 1753), from which botanical nomenclature commen ces 
(Stearn, 1957). It is therefore not surprising that in publishing an ac­
count of" the collecti o n of King Adolf Fredrik, in the fo llowing year, 
Linnaeus should have e mployed bis biverbal nome nclature cons istentl y, 
a lthough the first opportunity for him to appl y th e system to a ll known 
animals was in the tenth ed ition of th e Systema naturae which was pub­
lished four years late r. The point is important as some a uth ors have 
claimed that 'the tenth edition of the Systema natume introd uced them 
[bi nominal names] for animals' (Allen, 1978), whereas th ey were used in 
the description of th e roya l collection of animals as ea rly as 1754. 

Compared with th e impressive appearance of the first volume of th e 
Museum ... Adolphz Friderici, the seconcl volume, published in 1764 , was 
very modest. This was printed in octavo, written entirely in Latin and is 
unillust rated. It extended only to 112 pages. Its full title Mus eum S:ae 
R:ae M:tis AdoljJhi Friderici Regis Svecorurn, Gothorum, VandalorumquP ... In 
quo Anirnalia Rariora imprimis & exotica: Aves, Arnphibia, Pisces Describuntur 
sh ows tli at it was inte nded only as an account of the novelti es in the 
collection, including the famous ele phant embryo which Seba had illus­
trated in his Thesaurus and which had been purchased in 1753 (Blunt, 
1971). Aga in , there are th e four major systematic divisions, Mammalia 
(eight species), Aves (thirty-four species), Arnphibia (nineteen narned 
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species, exduding the Amphibia Nantia which numbered thirteen 
species), and Pisces ( eighty species) . The use of the term Mammalia as a 
dass in place of Quadrupedia in 1754, should be noted; this was an 
innovation of the tenth edition of the Systema naturae. 

Fishes were thus split between the two dasses Amphibia and Pisces. 
The Amphibia Nantia comprised sharks and rays (eight species), trigger­
fishes and puffer-fishes (four species), and a single species of Pegaslls. 
All the sharks and rays were of Mediterranean origin; both the rays, the 
eagle ray Raja aquila (now Myliobatis aquila) and the sting-ray R . pasti­
naca (now Dasyatis pastinaca) have vernacular names allocated 'obispo' 
and 'chucho') which are names used for these species in Spain (Palombi 
& Santarelli, 1961). A more precise locality of the Spanish coast of the 
Mediterranean is therefore indicated. 

The dass Pisces followed the tenth edition of the Systema . . . in ar­
rangement , viz. Apodes (one species) , Jugulares (nine species), Thoracici 
(forty-seven species), and Abdominales (twenty-three species). The great 
majority of the species are given general localities, such as 'Habitat in 
Nilo' or ' ... Mari Mediterraneo', but few have more than this . One 
exception, however, in which an observation of a biological nature is 
given appears under Sparus salpa (now Sarpa salpa), 'Habitat in Mari 
Mediterraneo, victitans Alga .' , an early description of the food prefer­
ence of this Mediterranean sea bream which browses on algae, a diet for 
which its broad incisiform teeth are well adapted. A number of the fishes 
which came from the Mediterranean also have vernacular names allo­
cated; some are not now identifiable with modern vernacular names but 
a few can be recognised . Thus 'faneca' against Gadus lmcus is used in 
Spain for the related gadid fish Phycis jJhycis, 'rubio' is in current Spanish 
usage for Trigla cuculus (now Aspitrigla cuculus), and 'cabrilla' also used in 
Spain for Perca cabrilla (now Serranus cabrilla), although it is used in 
conjunction with other names in southern France, and Italy. An excep­
tion to this prevailing suggestion of Spanish origin for many of these fish 
is the 'cappa' of Sciaena cappa; Palombi & Santarelli ( 1961) give cappa 
nigra as the vernacular name in use on the Ligurian coast of Italy for 
Sciaena um.bra L., 1758. There seems to be a strong suggestion derived 
from stud y of these vernacular names that part of the collection at least 
was made on the Spanish Mediterranean coast. In all forty -two species 
described in this work are indicated to have come from the Mediterra­
nean. 

A smaller number (fourteen in total) are more strictly localised as 
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coming from the Nile. These were certainly specimens collected by 
Fredrik Hasselquist <luring his expedition to the eastern Mediterra­
nean coastline and the Nile in 1749-1752. Hasselquist's itinerary did 
not apparently take him to the Spanish coast of the Mediterranean, 
although presumably he could have obtained specimens of fishes with 
their Spanish names at Gibraltar from local fishermen although there 
is nothing to indicate in his journal (Hasselquist, 1766) that any con­
tact was made. His Nile specimens are clearly recognisable by the local­
ity given by Linnaeus, 'Habitat in Nilo' , with occasionally, as in the 
cases of Silurus mystus, Sa/mo niloticus, and others, of Hasselquist's 
name. 

Other regions represented by fish specimens in the Museum . .. Arlolphi 

Frideno ( 1764) comprised Surinam (four species), America (thirteen 
species) , India (six species), Amboina (one species), Asia (one species), 
and Europe (two species). The European species were more precisely 
localised as 'Germania' for Cobitis barbatulus and 'Hispania' for Cy/Jrinus 
harbus, but nonc of the other general regions are so localised. 

The quality of the descriptions in the second volume of the catalogue 
of the royal collection varied, but in most cases was perfectly adequate in 
relation to the standards of the period . Again, they follow the standard 
method employed in the first volume with a brief account of the shape 
and characters of the head (frequently including references to the ap­
pearance of the nostrils, mouth, teeth, and, when present, barbels), then 
the body is described, and finally the fins are enumerated with their posi­
tion on the body detailed and thc number of bony elements expressed 
numerically. The descriptive text varied in length, that of Salmo niloticus 

(=Ales tes sp.) comprised only eight lines, mostly concerned with meristic 
features of the fins, besides the introductory descriptive phrase from the 
Systema nat11rae, and the locality and collector's name. In contrast, the 
account of t·sox sjJhyraena (now SjJhyraena sphyraena, the Mediterranean 
barracuda) extends to sixteen lines (and rnany rnore words) in addition to 
the introductory matter. It is noteworthy that both descriptions are 
prefaced by a comparison with same similar but well -known fish, in the 
case of Salmo niloticus, 'Corpus faci Cyprini Alburni' recalling the slen­
der build and silvery appearance of the European bleak, Alburnus albur­
nus, while the account of Esox sphyraena contains the phrase 'Corporis 
facies E. Lucii' thus inviting cornparison with the European pike, Esox 

lucius, a cornrnon fish in Sweden. This comparison with a well-known fish 
saved rnuch descriptive text , although it failed to cornpensate for the lack 
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of illustrations which had been such a conspicuous r eature of the first 
volume of the work. 

The omission of plates from the second volume has been said to be due 
to financial difficulties connected with the outbreak of the seven years 
war in 1756 which rendered necessary the publication to be in the 
cheapest form consistent with propriety. Certainly there was consider­
able delay in publishing the ,,·ork. In the tenth edition of the Systema 

11at11me (Linnaeus , 1758) there are numerous references to the second 
volume of the Muse11m Adolphi Friderici with the page number omitted; 
thus, Sil11rus anguillaris is referred toas '5. S[ilurus] pinna dorsali unica 
radiis 70, cirris 8. Mus. Ad. Fr. 2. p .. .'. This shows that same of the text 
of the second volume was complete earlier than late 1757 (when the 
tenth edition was being printed) , although as late as l 763 additions were 
still being made, because under Silurus ang11illaris there isa reference to 
Gronovius's ZoojJhylacium which was published that year. The date of 
publication of the second volume of the M11seum AdoljJhi Friderici must 
have been late in 1763 to allow for the reference to Gronovius's work and 
later printing of Linaeus's work. 

These four works (Balk's dissertation, the two volumes of the M11se11m 
. .. Adolphi Frirlerici , and Artedi 's lchthyologia) provided the bJse of Lin­
naeus's knowledge of fishes. In editing Artedi 's manuscript Linnaeus was 
instrumental in making available a single work which at a stroke cleared 
away the great mass of confusion in nomenclature in pre-eighteenth 
century literature , and provided a working summary of it for later 
,,·orkers. Artedi had also a keen sense of method and proposed , and on a 
small sca le practised , the methods of description of specimens of fish (as 
opposed to the compilations of earlier authors) which were to remain the 
ideal method , an ideal that was rarely attained until the present century. 
In particular, his introduction of the study of meristic features paved the 
way for one of the vital modern methods in species clescription. Artedi 's 
lchthyologia was the framework within which Linnaeus built his later 
systematic arrangement of fishes. 

The major contributions to ichthyology that Li nnaeus macle himself 
were in the descriptions of the royal collections. Of thcse , the first 
volume of the Musrum . .. Adolplti Friderici was most important, both in the 
number of species described and in their illustration. The actual descrip­
tion of the specimens was terse and fel! short of the standards of Artedi , 
but was adequate within the demancls of the period. In the second 
volume , without the illustrations which had redeemed the earlier publi-
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cation, a number of the species have not been recognised by later work­
ers. Nevertheless the two volumes are cited no fewer than one hundred 
and fifty-four times and thirty-one Linnaean names are based on these 
descriptions only. The specimens described in the earlier Museum Adol­
jJho-Fridericianwn (Linnaeus, 1746a) reprinted in Amoenitates Academicae 
(1749) account of the Crown Prince's donation to the museum of Uppsa­
la University increased this total by twenty-three citations in the Systema 
naturae of which three were the sole authority. Linnaeus's own descrip­
tions of fishes were thus a major source for the species named in the 
Systema naturae. In fact , the three works describing the royal collections 
discussed here were in total the second most important source for cita­
tion ( 177 total citations) in the tenth and twelfth editions, thirty-four of 
which were the sole authority for the name. The only source of greater 
importance was Artedi's Ichthyologia which was cited two hundred and 
forty -five times and was sole source for seventy-four Linnaean names. 
No other work or group of cognate publications approached these two 
sources, with the exception of L. T. Gronovius's two publications which 
will be discussed in greater detail later. 

Fishes in the Systema naturae 1735-1756 

In the nineteenth century the adoption of the Stricklandian code of 
zoological nomenclature, which resulted in the twelfth edition of the 
Sys tema naturae being accepted as the official starting date ( l 766) for 
biverbal names for animals, caused the tenth edition of the work to be 
largely overlooked by taxonomists. In a similar way the present-day 
acceptance of the tenth edition of the Systema naturae as the starting place 
has cast into shadow the previous nine editions . Nomenclaturally, there is 
no reason why a taxonomist should consult any of these earlier publica­
tions, but historically they are important for the light they shed on the 
development of zoological knowledge <luring the middle decades of the 
eighteenth century. At the least their study sheds a little light on the 
increase in numbers of recognised taxa within each animal group be­
tween 1735 and 1758 (and 1766), for they serve as an index to the ani­
mals of the period recognised by Linnaeus and his editors. The oppor­
tunity is therefore taken here to compare each of the editions of the Sys­
tema naturae in which significant changes were made in the section de­
voted to fishes and to comment on these changes. A simple numerical 
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summary 1s given to show the increase in the total number of named 
forms (Table I). 

Not all the editions of the Systema ... showed significant changes. In his 
introduction to the tenth edition Linnaeus gave a list (page 1 unnum­
bered, but with signature A) of the editions of the Systema naturae which 
he recognised. These are also described by Sherborn ( 1899) who added 
some explanatory comments. Those editions which have significance in 
the present context were the first edition, Lugduni Batavorum, 1735 
(numbered 1 on Linnaeus's list), the second edition, Stockholmiae, 1740 
(2), the fourth edition, Parisiis, 1744 (4), the sixth edition, Stockholmiae, 
l 748 (6), and rhe ninth edition, Lugduni Batavorum, 1756 (9). The 
remaining editions were of less importance so far as the animals listed are 
concerned but may be briefly mentioned here; third edition, Halle, 1740, 
was a new printing of the first edition with German names added anda 
new preface; fifth edition, Halae Magdeburgicae, 174 7, was a new print­
ing of the second edition again with German names added; seventh 
edition, Lipsiae, 1748, was a copy of the sixth edition with German in­
stead of Swedish vernacular names; the eighth edition, Holmiae, 1753, 
did not apparently differ from the sixth edition so far as animals were 
concerned and also gave Swedish names. 

In the first edition of the Systema naturae, published in Leiden in 1735, 
in folio, the text of the body of the work is arranged in tabular form. 
Each major group bears the appropriate heading , with orders set verti­
cally up the page in the left hand colurnn. Pisces is divided into the five 
orders which were introduced by Artedi ( 1738) and were used in succes­
sive editions until the tenth edition of the Systema ... in 1758. The second 
column carries the generic narnes, the third contains brief diagnoses of 
the genera, in which much reliance is placed upon the number of bran­
chiostegal rays ('Membr. branch. ossic') with reference to additional 
characters to support this feature and to further subdivide. The fourth 
colurnn contains trivial narnes, rnany of them single words and thus 
biverbal at that early date. Sorne others are polyverbal, and the definition 
of species is not precise in all cases, for exarnple, in Gadus we read 
'Asellus diversar. specier' . However, some species narnes are used which 
were to be given permanence in the tenth edition, as, for example, in 
Coryphaena which contained the two species, Hippurus and Pompilus, then 
as now. 

The indefinite number of species included within the genera Gadm 

(see above), Pleuronectes, and others, makes a count of the nurnber of 
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species uncertain. Other sources of error exist in the manner in which 
certain species , or groups of species, are included in Raja, CyclojJterus, 
Cottus, and other genera (in cyclojJterus for example, the species L11m/Jl1s is 
clear, but Lepus mar. may have been intended to be a seconcl species). The 
total of species listed in Table I (p. l 77) is, however, conservative, and 
cloubtful names, such as this, have been omitted. Excluding the order 
Plagiuri (which were all cetaceans in modern terms), one hundred and 
fifty-six species in thirty-six genera were accepted by Li nnaeus in 1735. 
Of the genera all except for one are western Palaearctic in distribution; 
the exception being Gymnot11s. Most of the species recognised are also 
western Palaearctic in their distribution although here exceptions are 
more numerous. Ostmcion, which in the Linnaean ( 1735) sense included 
elements of the modern families Ostraciontidae, Tetraodontidae , and 
Diodontidae, contained six species several of which must have been of 
extra-European origin as there are only three European species in these 
families. Similarly, Balistes contained exotic species, as was suggestcd by 
the "species name" Guapema, which originated from Marcgrave's ( 1648) 
account of the fishes of Brazil, although not necessarily directly as many 
of Marcgrave's Brazilian names were cited by Ray ( 1686). The genus 
Lophius also included the Guacucu]a which also originated from Ma rc­
grave; this name was also used by Ray. 

The second edition of the Systerna naturae (1740) was typographically 
very different from the first edition. Instead of the tabular form of the 
first edition the format is in octavo, page size 120x 197 mm , each dass 
with a separate heading and the five named orders within Pisces. Sub­
ordinate to the orders are the genera, each being numbered and with a 
short diagnosis and preceding a list of species. With only slight elabora­
tion, where literary references and in some cases fin-ray counts were 
added, this arrangement was continued through to and including the 
ninth edition ( 1756). 

Textually there are few important differences from the first edition, 
but these are nevertheless significant. The genus Chaetodon was admitted 
to the system with three recognised species (Paru, Guarerua, and Aca­
rauna). All three originated from Marcgrave (1648) and Ray (1686) in the 
latter of which the last is well illustrated (plate 3), being clearly recognis­
able as a H olacantlms sp. Chaetodon Panl is likewise recognisable from its 
description as the French angelfish, Pomacanthus para (Bloch, 1787), al­
though for some reason the name was not continued through to Lin­
naeus's tenth edition. The genus Sciaena, with two species (Umbra and 
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Umbrino), was also introduced at this time, although as with Chaetodon 
neither namewas new, both having been used by Artedi (1738) and the 
former by earlier and classical authors. Both the species included within 
Sciaena had been listed by Artedi and derived from Ray's Historia Pis­
c/1.1 m (1686) but the names were used by other authors. 

Othe r new genera introduced in 1740 were Anableps, O/Jhidion, Ana­
rhichas, Stromateus, Exocul'l11s, and Argentina. Again none were truly novel, 
all had been employed as genera by Artedi ( 1738) and all but one had 
been in use by some if not all the seventeenth century encyclopaedists. 
Th us St1omate11s was used by Rondelet ( 1554-5), Gess ner ( 1558) , Aldro­
vandi (1613), and Ray ( 1686), and of the two species Linnaeus included 
(Cal/ic/1thys and Fiatola) both names had been used by Bellon (1553) and 
Gessner. The single exception, AnablejJs, had been an innovation of 
Artedi, who had recognised that this fish seen in Seba's museum was 
nondescript; he wrote in Genera Pisciurn ( 1738: 25) ' Novus piscis, quem 
in Sebae thesauro descripsi' . Parenthetically it is worthy of note that the 
figure of this fish in Seba's Tlt esrwr11s (1758: 108a tab . 34) is one of the 
finest in existence today while the fascinating adaptation of the eye-lens 
of this fish to life at the surface of the water is faithfully illustrated. In 
adapting Artedi's genus name into his system Linnaeus had no existing 
trivial or phrase name to add so AnablejJs began its nomenclatural career 
sirnply as Anableps Anonym11s. 

Like most of the novel genera which were introduced in 1740 many of 
the new species which appeared in this edition were culled from the 
literature or were clarifications of the listing in the first edition. Thus in 
Ostracion two new species were listed , Holosteus and Mola, but the phrase 
'Orbis div. sp.' was omitted resulting in clarification. Changes "·ithin 
other genera, such as Perca, where Lupus and As/Jer Piscirnlus were novel , 
and Cottus increased by three species (Scor/1aena , Dracuncu!!ls, and C. 
tuberibus 4 capitis) while C. gobiojl. capit was omitted, were relatively minor, 
although this resulted in an extension of the coverage of the genus 
Cottus to include forms which are in present-day terms included in 
Scorpaena and Callionynws, while the previously included species were 
members of the present families Cottidae and Agonidae. Some trivial 
names included within the new genera such as Argentina Sphyraena and 
Anmhichas Lupus, have been retained through the later editions of the 
Sy.stema ... and are in use today, but as has already been pointed out these 
nam es date from wider use by the seventeenth century encyclopaedists. 

Changes in the second ed ition therefore were relatively minor with the 
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exception of the establishment of the name Anableps from Artedi 's origi­
nal proposal. Most of the additions and changes can be seen as a " tidying 
up" of the system based on Artedi's lchthyologia, and as a result most of 
the novelties are from the European fauna of species previously over­
looked or confused with others. Extra-European forms were introduced 
from the earlier lite rature (mainly from Marcgrave through Ray) most 
notably in the three species of Chaetodon, and only Anableps Anonymus 
stood as a genuine innovation. It is significant that these extra-European 
species all originated in north-eastern South America and came to be 
known through the contacts of the Dutch with that part of the world. 

The fourth edition of the Systema ... (Linnaeus, 1744), edited by Ber­
nard de Jussieu, was published in Paris. It closcly followed the second 
edition of 1740 but French vernacular names were given in place of the 
Swedish names, and many more species were given vernacular names. 
The format closely follows that of the second edition being octavo, with a 
page size of 125 X 194 mm, and the arrangement of the text on the pages 
is similar. There are, however, numerous textual changes and additions. 
One innovation of significance is the listing for many of the species of 
fishes of the number of fin rays, in column form under the headings 
'Pinnae dorsi. Pector. Ventr. Ani. Caudae. Ossiculorum', this was the 
first systematic use of meristic features to characterise species in the 
Systema ... and continued through later editions. In view of the import­
ance of meristic data in modern systematic ichthyology this development 
has considerable significance. 

Changes in the number of species included were few. There was no 
increase in the Chondropterygii (rays, sl1arks, sturgeons and lampreys), 
but in Branchiostegi there were numerous addition in Ostracion, to bring 
the total to twenty-two species from the eight of the second edition. The 
genus Balistes was increased by two species. Within Acanthopterygii there 
were additions to the genera Chaetodon and Trigla both with ten species, 
Labrus with three additions, and Scomber with two additions. The addi­
tions in Chaetodon were mostly polynomial (e.g. 'Chaetodon cauda bifur­
ca') although one exception which persisted in bi nominal form to validity 
in tenth edition was Chaetodon canescens (now Zanclus canescens (L., 1758)). 
Trigla, with its additions, included five of the European species which 
were al i gned in this genus until the twentieth century, and Trigla Coccyx 

"Le Malarmat" which is Peristedion cataphractum (L., 1758) , and Trigla 

Milvus which later became known as Dactylopter11s volitans (L., 1758). 
Surprisingly, this genus still contained the red mullers as Trigla M11ll11s, T. 
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Surmulet., and T. R ex Mullorum, for there is little they have in common 
with the gurnards (now Triglidae) except a tendency toa red coloration. 
Th e additions in the genus Scomber (Glaucus and SjJhyraena) are of some 
inte rest in that this appears to have been the first r ecognition of the 
barracuda in the system a lthough by the tenth edition it had been 
re-a ligned as Esox sjJhyraena L., 1758. The most significant addition in the 
d e Jussieu edition was the introduction of the ge nus ScorjJaena into 
Linnaean nomenclature (it had ear li er been accepted as a genus by 
Artedi (1738)); the two included species Scor/Jaena and S corpius being 
removed from Cottus. 

In the order Malacopterygii there were several additions to the genera 
Muraena (two additional species), Gadus (s ix), Pleuronectes (three), Sa/mo 
(six), Coregonus ( one), CyfJrin11s (four), a nd Syngnatus ( one). Of these, some 
such as those in Muraena (Myrus and Scrpens nwculatus) and Pleuronectes 
(Fles11s, Ling 11atula, and Ple11ron. Amboin.) were well found, but confusion 
had crept into Gad11s where the earlier Morhua was omitted and Gadus 
Molva was given the French name La Moru e . Th e apparently striking 
increase in the number ofspecies of'Salmo was due to the proliferation of 
names such as Salmo gTiseus, S. Trutta salmonat., and S. Trutla lacustris , 
thus anticipating th e confusi on in nomenclatu re of .European sal mon ids 
th at was to continu e until the ea rly twentieth century. Equally, the !arge 
number of cyprinid f"ishes accepted (twenty-six species in this edition) 
was due toa certain degree of failure to recogn ise as iclentical the same 
species in different parts of Europe; thus , Le11ciscus R11tilus was acceptecl 
from Artecli a nd Linnaeus in Sweden, and L. Gardon from France (both 
are names for the roach, R11tilus ruti/11s(L. , 1758) ). 

The fourth edition of the Systema thus macle a small contribution to the 
clarification of generic concepts, but if a n ything tended to confuse by the 
in troduction of new species many of which were not well founcl. Many of 
th e innc)\'ations clearly origi nated fro m re-examination of Artecli's (17 38) 
\\·ork . Most we re add itions from the western Palaearctic region, and 
although some exotic forms were inclucled they wer e of limitecl signifi­
cance. Th e proliferation of species in the genera , as then accepted , of 
Ostracion and Cha etodon (and to lesser ex tentBalistes) were of forms which 
\\'erc notablc by sh apc or colora tio n and may well have originated from 
casua l clried specimens broug ht home from the Caribbean and the Indo­
vVest Pacific by sailors. Such curi ositi es were to be found in respecta­
ble museum collections such as the Royal Socitey' s Museu m from whence 
Grew (1681) figurecl (tab. 7) a ' little Sea-Unicorn, a Square Fish, a Long 
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File Fish and a Hare Globe Fish', and in hostelries, such as the Nagg's 
Head, the White Bear , and the Green Dragon at Stepney where Artedi 
saw specimens of Ostracion in 1734-5 (Wheeler, 1961). Although the total 
number of species recognised in the system increased by the edition of de 
Jussieu the increase was not especially meaningful. The great majority of 
fishes recognised were still from the faunas of northern Europe and the 
Mediterranean. 

The sixth edition of the Systema naturae (1748) published in octavo 
(page size 120x 196 mm), at Stockholm, had several important general 
changes . For the first time the animal kingdom was placed first (followed 
by plants and minerals); the earlier editions had begun with minerals and 
continued with plants and animals . In addition , there were eight plates 
which illustrated the orders withtin each dass; in Aves showing the 
method of counting the primary and secondary wing feathers and in 
Amphibia (within which the snakes were classed) the method of counting 
scales. For Pisces the plate (Tab. IV) included a cetacean (apparently 
spouting a fountain of water) to represent the order Plagiuri , a monkfish 
(Squatina) , which from its distorted appearance was evidently drawn 
from a dried specimen, representing the order Chondropterygii. The 
Branchiostegi is illustrated with a most decorous boxfish, Ostracion sp . 
(possibly 0. tuberculatus L., 1758), the Acanthopterygii by the four­
horned sculpin, now Myoxocephalus quaclricornis (L., 1758), and the Mala­
copterygii by a quite indeterminate cyprinid fish . 

A fundamentally important innovation of this edition was the indusion 
of literary references for most of the species included . For the first time 
in the Systema . . . the reader can refer back to the source of Linnaeus's 
knowledge of the species concerned. This development continued 
through future editions and is the beginning of reference citation and 
thus synonymy which permits the typification of Linnaean species for­
mally named in the tenth edition. 

Another nove lty in this edition was the numbering of the species. 
Genera had previously been nurnbered in series throughout the Regnum 
Animale but in the sixth edition the species were numbered within each 
genus. This continued through the later editions of the Systema naturae, 
although in the tenth edition the specific epithet took priority over the 
number by being placed before it. 

vVithin the dass Pisces there were numerous additions at species leve! 
and a few new genera were recognised. The sequence of the two major 
orders (Acanthopterygii and Malacopterygii) was totally altered . In Pia-
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giuri the genus Physeter was introduced with two species , both defined in 
sentence form from Artedi, and one of the m formerly in Balaena, while 
two additions were made , one in Balaena, th e other in Physrter. In Chon­
dropterygii , there were species additions in th e genera Raja, Squalus, and 
AcijJenser. The names Ra;a Clavata, R. F11/lunira , R. Mira lttus, and R . 
Oxyrinchus, which continued into cu rrent usage through to the tcnth 
edition, were all introduced here, while two trivial nam es of the earlier 
edition, Raja Bos and R. Raja, di sa ppeared . Similar changes took place 
amongst the sharks including the introdu ction of Sq11a/11s Stellaris in 
addition to S. Catulus which was continued from early ed itions , two 
names which continu ed in Linna ea n nomenclature for the same species 
which were later stabilized as Scyliorhin11s stellaris (L., 1758) after many 
years of conf usion. 

In th e order Branchiostegi innovations were few . A second species of 
LojJhius (Lophius Guajacuja) was included in the genus, as it had bee n in 
the second edition although omitted from d e jussieu 's fourth edition . ln 
Ostracion, although the total number of species was the same as in the 
fourth edition , nam es had changed and new forms bad been substiw ted. 
More importantly, the twenty-two species contained in the genus had 
been divided into four groups (Polyodontes quadranguli , Polyodontcs 
trianguli, Tetraodontes, and Edentuli); th e third of th cse was later (1758) 
to form th e basis of the genus Tetraodon. 

The order Acanth op terygii con tai ned additi ons in five genera (Spar11s, 
Labrus, Blennius, Chaetodon, a nd Trachinus) but these were of little signifi­
cance. One addition, Trcuhin11s Lyra, however , continu ed to cause confu­
sion for same years, as this was the first recognition of the male of the 
dragonet Callionymus lyra L. , 1758, the female of which had been for 
long known as Cottus Drarnnculus, a name which featured in the tenth 
edition of the Systema naturae as Callionynws dranmcul11s. T he strikin g 
sexual dimorphism of the dragoners was not reduced to nomenclatura l 
unity until the nineteenth century. More importantly , within the Acan­
thopterygii was the introduction of the two new genera Callicthys and 
Aspredo. CaJ/icthys Tamoata was not supported by a literary reference 
a lthough meristic counts were given but it was originally in trodu ced in 
Linnaeus ( 1746a) and this , no doubt, was the origin of the use of the 
name here . It reappea red in th e ninth edition with a refe re nce to Grono­
vius's Museum lchthyologi11m, but in the order Malacopterygii, and subse­
quentl y became al i gned with the other catfishes as Silurus cal/irhthys in the 
tenth edition. Asjnedo Bague, the sole species within the genus , was based 
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on the descriptions in Linnaeus (1746a and 1749), this also was cited 
within Malacopterygii in the ninth edition , and likewise ended as Si/11ms 
asjnedo in the tenth edition of the Systema. 

Finally, the order Malacopterygii contained no new genera but addi­
tions to the total nurnber of species were made to Cyprinus, Cad11s , 
Plmronectes, Coregon11s and Argentina. In the second of these genera 
Morr/111a ,vas re-established as a trivial narne and the confusion caused by 
de Jussieu 's failure to recognise the cod and the ling as separate species 
was resol\'ed. The comp lex ity of the genus C)J;rinus in the sixth edition, 
where it comprised thirty-e ight species as opposed to twenty-six in the 
fourth edition, \\·as a rnute cornmentary on th e difficulty Linnaeus, and 
other eighteenth and ninetee nth century naturalists , found in defining 
the limits of species in this rather variable but speciose group. 

Because in the sixth edition Linnaeus referred to his literary sources 
for authority in recognising species it is possible to assess the contribu ­
tions each made to the total nurnber of fish species he recognised. By far 
the most important , as has already been indicated , was the work of 
Artedi. References usu a ll y as Art. syn., Art. gen., sometimes as A. g., and 
Art. sp. \\·ith a numera! , ref er to Artedi's Synunymia 11ominwn pisci11m , 
Cenna pisci11m , and Descri/Jtiones sj1ecier11m /Jisci 11m , respectively. Th e nu ­
mera! usually refers to the nurnbered species account in the respective 
part, but sometimes when prefaced with p. is a page number reference. 
Artedi's work is referred to on one hundred and eighty-seven occasions. 
The second most important source is to the first edition (Linnaeus, 
1746b) of the Fauna Suecica , Linnaeus's list of the animals of Sweden; 
references to this occur sixty-seven times, usuall y being cited mere ly as 
Fn. with the numera ] following being the species number in the work. 
Sources of less frequent citation are M. princ. , M. /H., or M. Pr., aga in with 
numera! indicating the number of the species in the i\lluseurn Princi/Jis or 
Amoenitates Academicae (Linnaeus, 1749), the new edition of Balk's docto­
ral dissertation (see p. 168). Eight references are made to this publication. 
Four references (all ,,vithin Cyprinus) are made to Gran. without title 
citation or page number cited. These refer to J. F. Gronovius (1741) 
who produced a li st of fishes from the Netherlands (Pisces Beigii) which 
included fifty-eight fishes a nd two cetaceans. This paper must also have 
been the source of CyjJrinus Hcunburgerus although it is not cited as such , 
for Gronovius used this name for the crucian ca rp (now Carassius camssi-
11s (L., 1758). Three references were made to Linnaeus's (1747) account 
of his travets in West Gothland (Wästgöta-Resa .. . ) as Tt. W-goth. (followed 
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Table I. Analys is of sjJecies in Pisces described in the SyslPma na.turae 17 3 5-17 56 

Order 1735 1740 1744 1748 1756 

Plagiuri 
genera 5 5 5 6 6 
speoes 10 8 8 12 13 

Chondropterygii 
genera 4 4 4 4 5 
speoes 22 22 22 30 3 l 

Branchiostegi 
genera 4 4 4 4 4 
speoes 14 15 30 31 31 

Acanthopterygii 
genera 12 15 17 19 20 
species 54 71 89 105 104 

Malacopterygii 
genera 16 21 20 20 29 
speoes 66 76 97 112 120 

Total genera 41 49 50 53 64 
Total species 166 192 246 290 299 
Increase genera 8 1 3 11 
l ncrease species 26 54 44 9 

by a page number). A single reference to Act. Stockh. (under CyjJrin11s 
Deaurata) is a citation of Linnaeus's paper in Swenslw Vetenskaps Acade­
miens Handlingar volume 1 in which he described and illustrated the 
specimens of goldfish which had recently arrived in Sweden (Linnaeus, 
1740b) . 

Nine of the species listed in this edition have no authority cited against 
them. Certainly, in two (Callicthys Tmnoata and CyjJrinu.s Hamburgerus) this 
seems to be due to the accidental omission of a reference, as both are 
traceable amongst Linnaeus's sources. Possibly this applies to the remain­
ing seven also. 

The sixth edition of the Systema naturae, like its predecessors was 
mainly a tabulation of the western Palaearctic fish fauna. Few exotic 
species were included and those, mainly in the genera Ostracion, Balistes 
and Chaetodon had been included from Artedi's careful synthesis of 
earlier workers' publications. It was, however, exceptional in that for the 
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first time exotic species, mainly examples of the Neotropical fauna, were 
included, based on specimens in the collection of the University of 
Uppsala (these originated from the Crown Prince's donation of 1746). 
Some of these specimens are still extant and are the earliest Linnaean 
type material in existence. 

Turning now to an examination of the ninth edition of the Systema 
naturae, we have to consider one of the most radical revisions of the work 
which exercised influence on Linnaeus's later editions but which, at the 
same time, showed how tenuous was his grasp of ichthyological concepts. 
The ninth edition was edited by Johan Frederic Gronovius (1686-1762), 
thus completing an involvement with Linnaeus's Systnna ... which had 
begun in 1735 when, with Isaac Lawson, Gronovius had published the 
first edition. This edition was published in 1756 in Lugduni Batavorum 
(Leiden) in octavo, page size 120x 203 mm. Sherborn ( 1899) daimed that 
this edition was substantially the same as the sixth edition but with some 
entomological additions by L. T. Gronovius from Reaumur and De Geer. 
He gives no authority for this claim, and although I have not made an 
exhaustive comparison I can find no references to Reaumur, and only 
two to De Geer in the Class I nsecta. On the other hand Sherborn omitted 
to mention the numerous additions in the Class Pisces which stemmed 
from Laurens Theodore Gronovius's publication the Museum Ichthyologi­
cum (1754). Soulsby (1933) credited J. F. Gronovius with being the 
editor of this edition, which seems more probable, and also refers to the 
use made of the works of Reaumur and De Geer, but claims that the 
additions to the fishes were made by the editor. This seems unlikely in 
view of· the younger Gronovius's proficiency in the study of fishes. 
Certainly the general format followed that of the sixth edition and much 
of it appears to be reprinted word for word except that the Swedish 
names of the earlier edition have been replaced by French vernacular 
names (mostly identical with de Jussieu 's fourth edition of 1744). How­
ever, in the Class Pisces there was major revision in the definition of the 
genera. For example, Blennius, which was characterised in three short 
phrases (eleven words) in the sixth edition, was now defined by five much 
longer phrascs and a total of thirty-five words. This indicates that the 
revision of the fish section was carried out by the younger Gronovius who 
\\·as distinguishecl by his interest in fishes and in his later years by an 
unrivalled collection both of fishes, other animals, plants, and minerals 
(Wheeler, 1958). 

As in earlier editions the higher categories used were those originating 
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from Artedi. Only minor changes occurred in the order Plagiuri and also 
in Chondropterygii ,vith the exception of the addition of the genus 
Callorynchus which derived from Gronovius's description in the Museum 
Ichthyologicum. The species described reappeared in the tenth edition as 
Chimaera callorynchus. The order Branchiostegi was Iikewise unchanged 
from the previous edition . In the Acanthopterygii, however, there were 
major changes, chiefly additions, although two acanthopterygian genera 
of the sixth edition ( Callicthys and Aspredo) were properly transferred to 
the Malacopterygii. More importantly, three new genera, Pofynemus , Mys­
tus, and Holocentrus were introduced from Gronovius's previous usage in 
the Museum !chthyologicum. There were other, mostly minor, re-align­
ments, such as the removal of the dragoner, Cottus clracunculus to the new 
malacopterygian genus Uranoscojn1s , where it joined Uranoscojms Lyra 
Harvicensis, the polyverbal name for the male dragonet, now Caf lionymus 
lyra (see also above, p. 175) although Trachinus Lyra was allowed to stand. 
The genus ScorjJaena was also added to by a third species Scorpaena capite 
cavernoso . . . a reference which persisted under Scorpaena scrofa in the 
tenth edition . 

In the order Malacopterygii not only was the sequence of genera al ­
tered but there were other substantial changes, both of omission and 
addition. Within Cyprinus six dubious species which had been admitted to 
the system in the sixth edition were omitted in the ninth, thereby bring­
ing a little clarity into the complexity of the genus. Another deletion 
from the genus Gaclus of Gaclus Silurus (the Swedish Mahl of the sixth edi­
tion) led to the recognition of this European catfish (now Silurus glanis 
L., 1758) as a monotypic genus, Silurus Silurus in the ninth edition, al­
though this was a name Gronovius had earlier used in the Museum Ich­
thyologicum. Additions to the system , in addition to Silurus, were a second 
species of Gymnotus, and of Callichthys (with the changed spelling of the 
name), which last, with Aspreclo, was correctly removed from Acanthop­
terygii by Gronovius. Finally, there remains the series of new genera 
which were added to the system in this edition; Plecostomus (three spe­
cies), Atherina (one species), Uranoscopus (three species- two of which 
belonged to the genus Callionymus in later usage), Charax (two species), 
Gymnogaster (one species), Solenostomus (one species), and Silurus (one 
species, which has already been discussed). 

The innovations introduced by Gronovius, with one exception (Cym­
nogaster LejJturus which was cited from Artedi), all stemmed from his 
Museum lchthyologicum, a work in which this twenty-four year old Dutch 
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lawyer displayed his undoubted genius for the study of fishes. Three of 
the novel genera employed here , Atherina, Uranoscopus, and Silurus, re­
ferred to fishes from the western Palaea rctic fauna, and it is noteworth y 
that all three were demonstratedl y well fou nded being i ncorporated into 
the Linnaean system and in use today. What had gre;;lter significance, 
however, were the exotic genera introduced here. Pfecostonw s, Charax, 

and Mystus were Neotropical genera (all based on species found in the 
Dutch possession of Surinam), Callorynchus was representative of th e 
fauna of the southern tip of Africa, again an area of Dutch influence. 
Solenostornus (sensu Gronovius, 1754) was a synonym of Fistularia Linnae­
us 1754, a name which came to later validity in the tenth edition of the 
Systerna. Gronovius's genus was used for a fish which originated on th e 
Guinea coast of West Africa. Polynemus and Holocentrus were both genera 
which could have originated in the tropical Atlantic or Indo-Pacific. 
Apart from the few well-localised species and genera which had been 
introdu ced earlier, from Balk's dissertation, Museum Principis (Linnaeus , 
1749), this was the first major injection of exotic forms made to the Class 
Pisces. 

For reasons which are not clea r the majority of th ese genera were 
rejected by Linnaeus in the late r editions of the Systerna naturae, although 
most of the species were accepted within earlier established genera. In 
this , Linnaeus showed a n over-cautious a ttitude to the establish1'nent of 
new genera and as a result extended generic limits beyond acceptable 
bounds . As th e works of Laurens Gronovius publish ed in his lifetime 
were mostly non-binominal his genera are not acceptable as of the <late of 
their publication (his earliest works antedated 1758), and because of the 
failure of Linnaeus in the tenth edition of the Systema ... to adopt 
Gronovius's innovations in the earlier edition , names such as Calloryn­

chus, Mystus, Holocentrus, Callichthys, Plecostornus, Charax (which are all in 
valid use today) had to be validated by later authors. It is interesting, 
however , to point out that both Holocentrus and Polynernus were names 
which Gronovius had employed from an Artedi manuscript which was 
(or had been) in the possession of Seba; his refere nce under Holocentrus 

attributes the name to Artedi 'Mss ad Sebam' . 
To summarise this <liscussion of the sources used and development of 

the first nine editions of the Systerna naturae certain trends must be 
pointed out. In the higher classification the names of the orders were 
those which Artedi had advocated in his manuscripts which survived his 
death in 1735. That they were given in the opposite sequence by Linnae-
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us does no appear to be especially significant although the logic of the 
change was probably to bring the Plagiuri (cetaceans) to the front of the 
dass Pisces and thus into juxtaposition with the Amphibia. It is, inciden­
tally, quite apparent that both Linnaeus and Artedi recognised that the 
Plagiuri were not fishes in the strict sense. The composition of the species 
included was predominantly that of the faunas of northern Europe and 
the Mediterranean with a very few exotic: forms included and these 
mostly representing the more striking and noticeable elements of the 
tropical faunas. By 1748, however , there had been a substantial influx of 
representatives of the Neotropical freshwater fish fauna, and some from 
tropical West Africa and the Indo-Pac:ific. This change was an enrich­
ment resulting from the collection of specimens for private museums 
(and not just the acquisition of casually collected c:urios) and set the 
pattern that was to be followed increasin gly du ring the second half ofthe 
eighteenth century and later, leading eventually to !arge national muse­
um c:ollec:tions. Later editions of the Systema ... were to list this increasing 
flow of new material, culminating in the !arge c:ollections brought back to 
Europe by Linnaeus's students, or sent by his correspondents, during his 
last years and immediatley after his death. 

Fishes in the Systema naturae 1758-1766 

The signific:anc:e of the tenth edition of the Systema naturae was both 
that it represented the first occasion in which binominal nomenclature 
had been applied to all groups of animals known, that its classification of 
fishes was radically revised, and that the addition of exotic forms in­
creased drarnatically. In plac:e of the five Artedian orders Plagiuri, 
Chondropterygii, Branchiostegi, Acanthopterygii, and Malacopterygii, 
Linnaeus ( 1758) proposed five orders within the dass Pisces (Apodes, 
Jugulares, Thoracic:i, Abdominales, and Branchiostegi) and Amphibia 
Nantes for the remaining fish-like vertebrates. The Amphibia Nantes 
comprised the former Chondropterygii plus LojJhiw, formerly in Bran­
chiostegi. The Apodes, characterised by the lack of pelvic fins, comprised 
genera which had been previously assigned to Malacopterygii, with 
Xiphias being the sole Acanthopterygian included. Jugulares, charac­
terised by the placement of the pelvic: fins in front of the level of the 
pectorals, was a small order containing mostly Malacopterygii, although 
the acanthopterygian genera Ophidion and Blennius were also included 
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(and the limits of the pre-I758 genus UranoscojJus had been redefined 
,vith Callionynws split off from it). The Thoracici, which had the pelvic 
fins placed beneath the pectoral Fins was chiefly concerned with genera 
hitherto placed in Acanthopterygii, a lth ough several had been in 
Malacopterygii, and one (Cyclopterus) had previously been in Branchio­
stegi. The order Abdominales, members of which had pelvic fins placed 
behind the leve! of the pectoral fins, was likewise a mixture of genera 
placed pre,·iously in Malacopterygii and Acanthopterygii, although most 
were in the former category. The order Branchiostegi comprised fishes 
which appeared to lack a gill cover ('Apertura Destituta operculis pin­
nisve branchialibus') and included the former members of this order 
with the addition of Syngnathus which was removed from the Malacop­
terygii. 

Although the Linnaean arrangement or 1758 was novel it was hardly 
an improvement on the earli er higher classification that Artedi had pro­
posed. In fact, it provecl short-lived in the sense that major alteration was 
required in the twelfth edition ( 1766) of the Systema naturae, and the on ly 
group name which acquired a significant length of life was Apodes, 
which in the greatly modified sense to inclucle only eels, was in use until 
the micl-twentieth century. As a hierarchical classification it was of no 
valid ity but as a means of provicling convenient "pigeon holes" into which 
all the known fish genera coulcl be fitted it was valuable as it clepencled 
simply on the form of the gill covers and absence or presence and 
position of the pelvic fins in relation to the pectoral fins. As a convenient 
means of breaking clown the mass of known fishes into five easily recog­
nisable fractions it was outstanding, and this was the strength of Lin­
naeus's genius in this group as it was 111 the whole realm of natura! 
creation. 

In the twelfth edition of the Systema ... (Linnaeus, 1766b) the four 
major dasses of bony fishes were retainecl, Apodes (with the addition of 
OjJ/iidi11rn from thejugulares),Jugulares otherwise unchangecl, Thoracici 
with one new genus but otherwise unalterecl, and Abclominales with 
Mormyms aclcled (formerly a branchiostegan fish) and three new genera. 
There was, however, a major cliange in that the Branchiostegi of 1758 
were now classecl within Amphibia Nantes with the cartilaginous fishes, 
and Cyclopterus (formerly in Thoracici and earlier in Branchiostegi) 
joinecl them. This radical reorgan isation , which brought the slurks, rays, 
puffer-fishes , angler fish, and lumpsucker together, seems incongruous 
to modern eyes, but was nevertheless founclecl on the apparently logica l 
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ass u mption that as th e component parts had restricted gill openings with 
eith er no, or poorly d eveloped gill covers, and had eith er cartilaginous or 
lightly ca lcified skeletons (which looked similar to cartilage), they should 
be grou ped together. While this twelfth edition classification was in no 
sense a n improvement in the systematic sense it continued to enjoy the 
advantage that it was a logica l classification which permitted all fish es 
known to be categorised. 

Several novel genera were introduced inta taxonomy in these two 
editio ns . In the tenth edition the new genus Tri chiurus was employed in 
Apodes as a substitute for Gymnogaster used by Gronovius in the ninth 
editi on. In Jugulares Linnaeus erected the genus Callionymus, finall y 
disentangling it from UranoscojJus, which was here ( 1758) used in th e 
restricted modern sense with the stargazer, UranoscojJus scaber, as its type 
species. Unfortunately, Linnaeus's clarification did not extend to uniting 
the male and femal e European dragoner (now C. lyra) into the same 
species! No additions were made to this order in the twelfth edition. In 
Thoracici the mast signi ficant innovation of th e tenth edition was the 
creation of the genus Mu llus for the r ed mulle ts which had hitherto been 
bracketed with the gurnards in the genus Trigla. Th e name Mullus was 
not, of itself new, ha ving been used in the work of Ra y (1686) and others 
for the red mullers, although Artedi had united the two groups under 
the name Trigla . In the twelfth ed ition the navel genus Cepola appeared 
in the system, having been first used in the second volume of th e 
Muspum Adolphi Friclerici Regis (Linnaeus, 1764), but the species it repre­
se nted had earlier bee n included in the tenth edition as Ophidion nUlc­
rojJhthalm11 m. 

The dass Abdominales in the tenth edition contained thirteen genera 
of which t"·o, Loricaria a nd Fistularia were new . The former was derived 
from the first volume of the Museum Adolphi Friclerici R egis where this 
armoured catfish is d escribed and figured (Linnaeus , 1754a). Fistularia 
was also based on the same work and, as already shown, replaced Solenos­
tom.11s of Gronovius (1754); Gronovius was also cited under Loricaria but 
here he had used th e genus name Plecostomm. The twe lfth edition of the 
Syslem.a contained three novel genera, Amia, Teuthis, an d tJops . Both Amia 
and 1'.;/ojJs were genera proposed here to contain species from eastern 
No rth America sent to Linnaeus by Alexander Garden (see p. 184). 
Teuthis originated in Patri ck Browne's ( 17 56) use of the name in Th e Civil 
and Na tura/ History o/Jamaica .. . ; there was no doubt as to the correctness 
of both authors in recognising it as a distinct genus, although the name 
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has subsequently been rejected in favour of Siganus (Forsskål, 1775). 
Some of the most radical clianges in the tenth edition were to be fou nd 

in the order Branchiostegi, hitherto one of the smallest but most speciose 
groups in Linnaeus's class ifi cation. The most important of these innova­
tions was in splitting th e genus Ostracion of the ninth , and earlier editions, 
in tu three genera, Ostracion, Tetraodon, and Diodon, a move commenced in 
the sixth edition or 1748 (see p. 176). Apart from the inclusion of the 
ocea n sunfish (now Mola mola) within Tetraodon (which was logica l in that 
they have four teeth in th e jaws), this division into ge nera foreshadowed 
the later recognition of th e three main famili es (Ostracion tidae, Tetraodon­
tidae, and Diodontidae) within the modern order Tetraodontiformes. That 
Linnaeus's three 1758 genera had been elevated to family status two 
centuries later shows both the increase in the numbe r of species recog­
nised later and also his perspicaci ty in the differentiation of the groups. 
Other new genera in this order were Mormyms, in troduced in the Museum 
Adolphi Friderici R egis (Linnaeus , 1764) on the basis of Hasselquist's 
specirnens collectecl in the Nile, and Pegas11s which also hacl been first 
used in this work although the first clescription of the genus hacl been by 
Gronovius (1754) as ' Pisciculus Arnboinensis volans .. .'. With the excep­
tion of Monnyrus a ll the Branchiostegi were transferred to Amphibia 
Na ntes in the twelfth ecl ition,joining the genera alreacly included in that 
orde r in the tenth ed ition . 

To summarise, th ere was some extension of Linn aeus's knowledge of 
f'ish es shown in th e te nth edition of the Systema n,1turae, mainly stemming 
from his own studies of th e royal collections in Sweden (which included 
Hasselquist's specimens from North Africa and the eastern Mediterra­
nean). Discoveri es publish ed by Gronovius (1754 a nd 1756) a nd by 
Linnaeus in his stud y of Lagerström's Chinese collections (Li nnaeus , 
1754b) had increased the number of exotic fi shes recognised. In addi­
tion, there had bee 11 considerable clarification of several European gen­
e ra and generic features. The twelfth edition carried these extensions 
still further, principally from the Museum Adolphi Friclerici Regis (Lin­
naeus , 1764), Gronovius's Zoophylaciwn .. . (1763), a nd from the !arge 
collections of Alexander Garden in South Carolina. The increase in the 
number of exotic genera and species was signil'icant, and this was to 
continue after Linnaeus's death as the collections made by his students, 
correspondents, and others influenced by him we re d escribed and as­
similated into ichthyologica l knowledge. More importantly, there was a 
cliange of ernphasis from the largely literary cornpilation of Artedi which 
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Table Il. Analysis of species and genera in the Sys tema naturae I 7 58 and 1766 

Order 

Amphibia Nantes 
genera 
speues 

Apodes 
genera 
spenes 

Jugulares 
genera 
spenes 

Thoracici 
genera 
spenes 

Abdominales 
genera 
spenes 

B ranchiostegi 
genera 
spenes 

Total genera 

Decrease in genera 
(from ed. IX) 

Increase in species 
(from ed. IX) 

1758 

6 
36 

7 
15 

6 
35 

17 
187 

13 
100 

8 
41 

57 
413 

7 

114 

1766 

14 
76 

8 
20 

5 
35 

17 
219 

17 
127 

61 
477 

3 

178 

had been the framework for the ea rliest edi tions of Systema naturae to 
descriptions of specimens in collections on which many of the additions 
were based. These collections, now mainly in museums in Uppsala, 
Stockholm, and London, form the foundation collections of present-day 
systematic ich th yology. 

It is instructive to make a brief numerical comparison of the fishes in 
th ese two editions of the Systerna ... Clearly the numbers of species and 
genera ,.vithin each order are not directly comparable because of the 
changes within and betwee n them as discussed earlier, but the total 
number of taxa are comparable (as they are with those presented in table 
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I for earlier editions of the Systema nat11rae). The two outstanding differ­
ences shown by this comparison are the striking increase in the number 
of species between 1758 and 1766, and the fewer genera rccognised in 
17 58 compared with Grono\'ius's ninth edition of I 7 56. The first is a 
com·enient indicator of the increase in knowledge of fishes due mainly to 
the existence of museum collections and active collectors. The second is 
an indication of Linnaeus's uncertainty of the limits of fish genera and 
perhaps an innate c:onservatisrn which caused him to either ignore or 
occasionally to st1bstitute names for some of the new genera proposed by 
the Dutch zoologist Laurens Gronovius. 

The sources usedf or fish taxa in the tenth and twelfth editions 
of the Sys tema naturae 

Because of the importance of the tenth edition of the Systema naturae to 
zoological nornenclature study of the sources used by Linnaeus is of 
considerable consequence in modern taxonomy. Very few of the species 
names that Linnaeus used in 1758 were directly referred to a single 
specirnen which could in modern terms be regarded as a holotype. Most 
of his species narnes are followed by references to earlier descriptions, a 
f ew only being based on a single reference, and it is to these descriptions 
which one has to turn to establish the taxonomic limits or validity of 
Linnaeus's binominal species. In sorne cases the original specimens on 
which these earlier descriptions were based are still in existence and have 
a certain standing as type spec:imens. In citing these references Linnaeus 
abbreviated the title of the work concerned or ga ve a reference of 
another kind; most of these abbreviations are cryptic and because of 
changes in journal titles or the use of a special abbreviation, are diffic:ult 
to identify today. For this reason a complete listing is given of the sources 
cited by Linnaeus for fishes. It also casts an interesting light on the 
contribution made to taxonomic ichthyology by various auth<ll'S or collec­
tors, information which may be of use to biographers or historians of 
natu ral history. 

As a !arge number of new taxa were introduced in the twelfth edition 
of the Systerna .. . the sources in this edition have also been included. 

The list is arranged in alphabetic:al order of the abbreviation used by 
Linnaeus. References from both editions are incorporated into the single 
list. The full title of published works, or an explanation of the abbrevia-
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tion is given, togeth er with any variation in the citation within or betwee n 
the two editions. The total number of citations of the source is given for 
the tenth edition , and th e number of additions to this total in the twe lfth 
edition ; a lso the m1111ber of occas ions in which the reference is the sole 
source citecl is given. I n the case of serial publications the abbreviated 
title of th e journal is given in World List style. 

Sources which are not literary in nature , i.e. citations of specimens in 
museum coll ections, a re includecl in the list in a lphabetica l order as cited 
by Linnaeus. 

Act. angl. 
Ed. X: 249, Ca/lio nym11.1· lyra . Edward Tyson 1704 Cuculu s Laevis caeruleo 

f1avescens , cui in sypremo Capite Bronchiarum Opercula. Or, T he Yellow 
Gurnard . Philosophiral Transactions [of' the Royal Society] Sept.-Oct. 1704, no. 
293: 1749- 1753, tab. 5. [Ph il. Trans. R. Soc .] 

Ed. XII: 462, Chaetodon ros trat11s . John Albert Sch losser 1765 An Account of a 
Fish from Batavia , ca lled Jaculator: In a Letter to Mr. Peter Collin son, F.R. S. 
from J ohn Albert Schlosser , M.D., F. R.S . Philosophical Transactions LIV (l 764): 
89---9 1, tab. IX. 

[Figu re of Chaetodon rostratus, later Chelmon rostratus, with an accou nt of the 
behaviour of Toxotes sp. based on the observations of Mr Hommel, governor of 
the hospital a t Batavia; the confusion between th ese species persisted for many 
years afte r the publication of this note .] 

Act. bonon. 
Ed. X: 334, T etraodo n mol.c,. Qanus Planchus = pseudonym Simon Giovanni 

Bianchi] Jani Planci Ari minensis (ad J osephum Montium) 1746 De Mola Pisce. 
Reale Academia delta Scienza dell'Instututo, Bologna 2 , (2): 297-303 [pi. p . 304]. 
[Commen t. bonon. srient. l nst. Acad.] 

[The figure suggests that the fish described was Rcmwnia laevis (Pennant, 
1776), not Mola mola (L., 1758) .] 

Act. harl. 
Ed. XII:427 , Gymnotus electricus. J.N.S. Allamand 1758 Kort verhaal van d e 

uitwerkzelen, welke een Americaanse vis veroorsaakt op d e geenen die hem 
aanraaken . Verhandelingen ... Holland.1 e Maatsch.afJj})' der WetenschajJjJni te Haa.rlem 
2: 372-379. [Verh. holland. Maatsch. W et. ] 

[See also Bas ter act. h.arlem. ] 

Act. lielv . 
Ed. XIl:427, Gymnotus electricus. Laur. Theodori Gronovii 1760 Gymnoti 

tremuli descriptio, atque experimenta cum eo instituta. Acta H elvetica Ph.ysico­
Mathematico-Anatomico-Botanico-Medica. Basileae4: 26-35, tab. III , figs . 1-3. [A cta 
helv .] 
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Ed. XII: 434 , Callionymus clracunculus. Laurentii Theodori Gronovii 1760 
Animalium in Belgio Habitantium (centuria prima). Tom. cit.: 243-270. 

[The description cited is No. 125 of Gronovius's account.] 

Act. niclros. 
Ed. XII: 452, Cottus scorpius. Henrich Tonnings 1765 Beschreibung d es 

Fisches Sympen (Ulk). Drontheimischen Gesellschaji Schriften aus clern Dänischen 
iibersetzt. Kopenhagen. 2: 312-316, tab . XIII. [Dronth. Ges. Schr.] 

[Linnaeus cited this pagination as ::$45. See also Cunn[erus] act. nidros.] 

Act. jJetr. 
Ed. XII: 511, Salmo argentinus; 524 , Clujxa sima. J. T. Koelreuter 1763 Piscium 

rariorum e Museo Petropolitano exceptorum descriptiones . N ovi Commentarii 
Acaclerniae Scientiarum Imperialis Petropolitanae. 8 (1760-1761): 404-430, tab. XIV 
[figs. 1-3 Clupea sirna, fig. 4. Salmo argentinus]. [Novi Cormnent. A cacl. Sci. lmjJ. 
Petropol.] 

[Salmo argentinus was cited by Linnaeus with the page refere nce 404 which is 
the first page of Koelreuter's paper; Koelreuter's description occupies pp . 413-
421. The specimen described was preserved in spirits of wine. 

Clupea sirna was described on pp. 405-412 , following citations of Gronovius's 
(1756) Museum l chthyologicwn 2, no. 155, tab . 7, fig. 5 account ofGasteropelecus, 
and Linnaeus's ( 1758) binomen Clupea sternida. Despite the locality given for th e 
specimen, 'ex Insula Zeylan . . .', and the fact that th e adipose fin is omitted from 
the illustration, the fish appears to be a gasteropelecid characin, and for this 
reason must have originated in the New World. Koelreuter's description and a 
specimen in the collection of the Royal Academy of Science , Stockholm (Mus. 
acacl. holmens.) were the sources for this species in Linnaeus (1766b).] 

Act. Stockh . 
Ed. X: 258, Blennius vivijJarus. Nils Gissler 1748 Beskrifning På Tånglaken . 

Kongliga Swenska Vetenskapsakademien. Handlingar 9 Uan .-Mart. 1748) : 37-43, 
tab . II. [K. svenska Vetensk. Akacl. Handl.] 

[Pagination (p. 32) given by Linnaeus ( 17 58) is incorrect.J 
: 261, Cmyphaena pmtadactyla. T . Ankarcrona 1740 Beskrifning öfve r Fem­

fingers Fisken ingifven af Vice-Ammiralen Ankarcrona. loc. cit. 1 (Oct.-Dec. 
1740): 457-461, tab . Ill , fig. 2. 

[Ankarcrona is also spelled Ankarkrona. Fish illustrated is a Novacula (La­
bridae) from China.] 

: 295 , Gasterosteus ductor. Pehr Osbeck 1755 Beskrifning om en Fisk , som 
kallas Lods. loc. cit. 16 Uan.-Mar. 1755): 71-74 

[Osbeck's description of the fish Nau crates ductor (L.) was made from speci­
mens obtained in 1751 during his voyage to China.] 

: 304 , Silurus glanis. Pehr Os beck 17 56 Beskrifning öfver Fisken Mal. loc. cit. 
17 Uan.-Mar. 1756): 34- 39, tab. III [2 figs]. 

: 310 , Salrno lavaretus. Nils Gissler 1753 Anmärkningar om sik-fisket uti 
Norrländska Älfver och Skärgårdar. loc. cit. 14 Uul.-Sept. 17 53): 195-209. 
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: 322, Cyprinns auratus. Carl Linnaei 1740 Bescrifning om Guld-Fisken och 
Silfver-Fisken. loc. cit. I: 403-410, tab. I, figs. 3-8. 

Act. Ups . 
Ed. X:321, Cyprinus carassius; :324, C. rutilus; :325, C. alburnus. J. F. 

Gronovius 1741 Pisces Belgii seu Piscium in Belgio natantium, et a se obser­
vatorum catalogus. Acta Societa.s Regiae Scientiarurn Upsaliensis ( 17 46): 67-76. [Acta 
Soc. R. Scient. upsal. ] 

Ed. XII: 529, Cyprinus grislagine. Carolo Linnaeo 1744 Cyprinus pinnae ani 
radiis XI, pinnis albescentibus. Faun. Svec. 325. Staem Svecis. Descriptus a Ca­
rolo Linnaeo . loc. cit. (1751): 35-36, tab III. 

[Se also entries under Gran. Act. Ups.] 

Arnoen. acad. 
Ed. X, 18 references; two of which, under Labrus linearis (: 287) and Perca 

radula (: 294), are the sole basis of the binomen. All 1758 references are to the 
Museum Adolpho-Friedericianum sub praesidio D.D. Car. Linnaei propositum 
a Laurent Balk, (May 31, 1746). Arnoenitates Acadernicae I, Holmiae et Lipsiae 
1749: 277-327, tabs . XIII-XIV. 

[Linnaeus cited the "Linnaeus edition" of the Arnoenitates Acadernicae, not the 
original printings of the dissertations. This dissertation is also referred toas M. 
Pr., or M. princ. in the ninth edition of the Systema naturae ( 17 56), an abbreviation 
of the running title of the Linnaeus reprint, Museum Princeps. Fishes in this 
edition occupy pages 307-322 and tab. XIV. The pagination of the Balk (1746) 
thesis in its original printing was 1-48, tab. I-Il; fishes occupy pages 29-43.] 

Ed. XII. 5 additional references. All the 1766 references are to the disserta­
tion, LXI Chinensia Lagerstromiana, praeside D.D. Car. Linnaeo proposita a 
Johann Laur. Odhelio, (December 23, 1754) . Arnoenitates Academicae ... 4, Hol­
miae 1759: 230-260 (1 pi.). 

[Fishes occupy pages 246--252 in the 1759, Linnaeus edition. Odhelius's origi­
nal dissertation title was Specimen Academicum sistens Chinensia Lagerströ­
miana ... , Holmiae, 1754: 1-36 (1 pi.); fishes occupy pp. 20-27. 

References under Clupea thrissa and C. mystus (: 524) to Arnoen. acad. 5 were in 
error . 

In Ed. X the Odhelius dissertation was referred toas Chin. Lagerstr. (q.v.).] 

Art. gen., Art. syn. or Art. spec. 
Ed. X. 241 references; 71 of which were the sole source for the species name. 
Ed. XII. 4 additional references, 3 of which were in new taxa , 1 being the sole 

source of the name. Petri Artedi 1738 Ichthyologia sive opera omnia de Piscibus ... 
Eddit Carolus Linnaeus. Conradum Wishoff, Lugduni Batavorum. In five parts 
separately paged. 

[Art. gen. refers to the Genera Pisciurn ... , the third part of the book. 
Art. syn., or syn. when preceded by a reference to Art. gen. refers to the 

Synonymia norninum pi.scium . . . , the fourth part of the book. 
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Art. spec., orspec. when preceded by other references to Artedi's work ref ers to 
the Descrip tiones specierwn pisciurn .. . , the fifth section of the fchthyologia. 

Numerals following these abbreviated references refer to the pagination of 
the individual section.] 

Barrer. aequin. 
Ed. X: 307, Silurus callichthys. Pierre Barrere 1741 Essai sur l'histoire naturelle 

de la France equinoxiale . .. Chez la Veuve Piget, Paris pp. xiv+ l-315 + [viii]. 
[The single reference to Barrere is to p. 175 and the whole of his description 

follows; 'Mullus palustris, minor , loricatus. Tamoata Marcg. Gorret.' Barrere's 
account was based on observations made du ringa visit of three years' duration 
to Cayenne from 1722.] 

BclSter act. harlern. 
Ed. XII: 425, Cyprinus auratus. Job Baster 1763 Natuurkundige beschrijving 

van den Kiu-yu of Goud-vis. Verhandelingen ... Hollandse Maatschappye der 
WetenschajJpen te Haarlern 7: 215-246, [folding pi.] figs. I-IX. [Verh. holland. 
Maatsch. Wet.] 

Bell. jJisc. or Bellon pisc. 
Ed. X, 9 references. 
Ed. XII , 1 additional r eference. 
Petri Bellonii [Pierre Be lon] 1553 De aquatilibus, libri duo ... Carolum S tepha­

num, Parisiis, pp . [xxxii]+448. 
[All the references to Belon's work were made by Linnaeus in the first order 

Amphibia Nantes; it is curious that he made no references to Belon in the dass 
Pisces. In contrast, Belon's work was cited by Artedi for all groups.] 

Bont. jav. 
ED. X: 331, Ostracion cornutus. Jacobi Bontii [Bontius] 1658 Historiae naturalis 

& medicae Indiae orientalis libri sex ... pp. 1-160. In Gulielmi Pisonis 1658 De 
Indiae utriusque re natura/i et Medica. Amstelodami, apud Ludovicum et Danielem 
Elzevirios. [3 parts separately paged.] 

[Bontius's title in the contents list is Bataviae in majore java novae rnecliä ordinarii 
... The single reference made by Linnaeus is to page 79 'Caput XXVI De 
Pisciculo Cornuto, seu Ican Setang'; there is an unnumbered figure.J 

Bor/.ac cornub. 
Ed. XII: 402 Lophius jJiscatorius. William Borlase 17 58 The natura/ history of 

Cornwall ... Oxford , printed for the Author, pp. xix+326+[ii]. 
[Chapter XXIII, pp . 261-282 is concerned with fishes and includes many 

invertebrates. Many of the observations on fishes originated in the manuscripts 
of the Rev. George Jago. Linnaeus cited page 265, tab XXVII, fig. III, the 
Frog-fish .] 

B rad!. natur. 
Ed. X: 338, Syngnatlws hippocarnp11S. Richard Bradley 1721 A philosophical ac­

count of the works of nature . .. London, W. Mears, pp. [xx]+ 194. 
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[Linnaeus refers to t.4 . f.3. (Plate lV, Fig. III); the explanation ofthe figures 
for this number reads 'Fig . I II The Shell-fish call'd the Sea-Horse, found upon 
the Coast of ltaly; taken from the Royal Society'. Other fis hesare described in 
this work but the descriptions were not cited by Linnaeus .J 

Brander, E. 
Ed . X: 245, Mu.raena caeca; :259, OJ1hidion macrof1htalmwn. [Specimens 

originating from Erik Brander (1722-1814), ennobled as Skjölderbrand in 
1767 . Swedish consul at Algiers from 1753-65 obtained much natura! history 
material (insects, molluscs , amphibians, and fishes from the vicinity of Algiers 
and the western Mediterranean. His fishes were preserved in 'brännvin' (bran­
dy) according to Löwegren (1952); neither is now identifiable in the ex tant 
Linnaean collections. See also Dance (1967).] 

Brown.jam. 
Ed. X. l 0 references. 
Ed . XII. 10 additional references of which 7 were to previously undescribed 

taxa. Patrick Brown 1756 The civil and natura/ history oj Jamaica. London, for the 
author, pp. viii+503. 

[References by Linnaeus are to page numbers in Browne, and in some cases 
to plates. Fishes occur on Tabs. 45-48, nine species being illustrated.] 

Brun. it. or Brunn. it. 
Ed . XII: 404, Aci/Jenser rutheneus, and :490 Gasterostem ductor. 
[Probably a citation of an edition of Cornelius Bruyn ( 1698) Reizen door de 

vermaardste deelen van Klein Asia, de eylandan Scio, Rhodm, Cy/Jrus enz . mit1g. de 
voornaamste steclen van Aegypten, Syrien, en Palastina et. , Delft. Dean (1923) lists 
several English and French translations and made the comment "This au thor 
was a painter, nota naturalist, and bis drawings and descriptions of fishes are 
more interesting than reliable". The citation by Linnaeus of Gasterosteus cluctor 
(ed . XI I: 490) as 'p. 325, t. 190 Loots mannekens' suggests that he was quoting 
a Dutch edition . I have not been able to examine a copy of this work.] 

Brunnich, M. T. 
Ed. XII: 464, Chaetodon argus. 
[Citation of an unpublished communication from M. T. Brunnich. 'Habitat 

in India ; e Mus. Schlosseri.' This was the same specimen that was described 
and illustrated from J. A. Schlosser's collection by Petri Boddaert 1770 Epistola 
ad virurn celeberrimurn Johannem Bunnannurn ... de Chaetodonte Arga ... ex l\!Iuseo 
... Johannis Alherti Schlosseri ... Amstelodami, apud Corneliurn van Tongerlo, 
pp. [iv]+44+[1 col. pi.]. This specimen was presented to L. T. Gronovius by 
Boddaert and is still preserved in the Gronovius collection (Wheeler, 1958).] 

Catesh. car. or Catesh. carol. 
Ed. X. 24 references, 11 of which were the sole source for the name. 
Ed. XII. 14 additional references of which 12 were to taxa introduced rn 
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1766. Mark Catesby 1731-43 The natural history o/ Carolina, Florida, and the Ba­
harna Islands: . . . London, Benjamin White , vol. I, xiv+ 1-100; vol. II, [ii]+ 
1-lO0+[vi]+Appendix l- 20+[ii]. 

[The fishes appear in volume II pp. 1-31 and the Appendix p. 19, plate 20 
(sic).] 

Charl. onorn. 
Ed . X: 236, Lophius piscatorius. Gualtero Charletono [Walter Charlton] 1668 

Onomasticon zoicon , plerorurnque animaliurn differentiCLI & nornina propria pluribus 
linguis exponens . .. Londino, apud Jacobum Allestry, pp. [xx]+ 1-[3 lO]+[xxxiv]. 

[The description of the angler fish and its anatomy is on pp. 199--207, 'Ranae 
piscatricis anatome' Fig. 1. Another edition is dated 1671 with unchanged 
pagination.] 

Chin. Lagerstr. 
Ed. X. 10 references, one of which (Chaetodon argenteus: 272) was the sole 

source for the binomen. [C. Linnaeus] 1754 S.N.A. Specirnen Academicurn, si.stens 
Chinensia Lagerströrniana . . . Johann Laur. Odhelio (December 23, 1754), Holmiae, 
Jacob Merckell , pp . 1- 36+[1 unnumbered plate]. 

[Tenth edition references are all to the original printing of Odhelius's dis­
sertation in this form. In the twelfth edition references for four species, none 
novelties (Labrus opercularis, Scornber trachurus, Clupea tlmssa, Clupea mystit1·) were 
to the reprinted dissertation in Amoenitates Acadernicae 4 ( 1759) , (see Amoen. 
acad.). In the original printing fishes occupy pp. 20-27.] 

Clus. exot. 
Ed. X: 236, Squalus pristis, Chirnaera rnonstrosa; :328, Balistes tomentosus. Carolus 

Clusius [Charles de Lecluse] 1605 Exoticorurn libri decern: quibus anirnaliwn, plan­
tarurn, arornaturn, aliorurnque jJeregrinorwn J1·vctuurn historiae describuntur ... [Lei­
den], pp. [xiv]+l-378+[x]. 

[The pages cited by Linnaeus are: 136 Figure of Pristis, the description 
'Pristis sive Serra . Cap XIX' being on p. 135; : 136 'Galei genus Cap. XX'(= Chi­
rnaera), figure on p. 137; :143 'Monoceros pisciculus Cap. XXVIII ', figure on 
the same page.] 

Column. ecjJhr. or Colurnn. aquat. 
Ed. X: 232, Raja aquilla, : 232, Raja altavela. 
Ed . X I I: 397, Raja pastinaca f3 as Colurnn. aquat. 
Fabio Columna [Colonna] 1606 Minus cognitarurn stirpium aliquot ... De aqua­

tilis libellus, eodern auctore. Romae, Apud Guilielmum Facciottum. pp. [viii]+l-
340 + i- lxxiii + [ vii]. 

[The section Aquatiliurn el terrestriurn aliquot anirnaliurn occupies pp. i-lxxiii. 
Linnaeus (1758: 232) referred to p. 3 t. 2. and the, very brief, account of 'Pas­
tinaca marina laevis altera aquilone dicta' occurs on p. iii, the figure on p. ii. 
The account of 'Pastinaca marina altera Atlavela' is on p. iv and the figure on 
p. ii. Neither amounts toa significant description.] 



A. Wheeler: The sources oj' Linnaeus's knowledge offishes 193 

E. Brander see Brander, E. 

Edw. av . 
Ed. X: 277, Chaetodon lanceolatus; : 317, Polynemus paradiseus (sole source for 

this binomen); :322, Cyprinus auratus. George Edwards 1751 A natura/ history 
oj birds ... pt. IV. London, for the author, pp. 236. 

Ed. XII. 6 references none of which were in new taxa. George Edwards 
1760 Gleanings oj natura! history .. . Pt. II. London, for the author, pp. xxxv+220. 

Fn. svec. or Faun. svec. 
Ed. X. 65 references. Caroli Linnaei 1746 Fauna Svecica sistens animalia Sve­

ciae Regni: Qy.{(ldrupedia, Aves, Amphibia, Pisces, lnsecta, Vermes, ... Stockholmiae, 
Laurentii Salvii. pp. [xxviii] + 1-411 +tabs. 1-11. [Also published with imprint 
Lugduni Batavorum, Conradum Wishoff & Georg. Jac. Wishoff.] 

[All Ed. X references are to this first edition of the Fauna Svecica ... in which 
the fishes occupy pp. 100-127 , and tab. II (one figure of a goldfish). Cited 
with a numera! which is the species number in Fauna Svecica not the page 
number. Five species(: 258 Blennius raninus, : 287 Labrus exoletus , : 320 Cyprinus 
carpio, : 321 Cyprinus carassius and C. tinca) for which no source was given in 1758 
are attributed to Fn. svec. in the twelfth edition. 

Ed. XII . 23 references. Caroli Linnaei 1761 Fauna Svecica sistens animalia 
Sveciae Regni:Mammalia, Aves , AmjJhibia, Pisces, lnsecta, Vermes ... Editio Altera. 
Stockholmia, Laurentii Salvii , pp. [xlviii] + 579. 

[References to Fn. svec. in the twelfth edition of the Sys tema ... are to this 
second edition . The numera! given in the reference refers to the number of the 
species not the pagination.] 

Fres ier. itin . 
Ed. X: 236, Chimaera callorynchus. Amedee Franc;ois Frezier 1717 A voyage to the 

S outh-Sea, and aloni the coast, of Chili and Peru, in . .. 17 I 2-14 ... Describing . .. their 
natura/ his tory, mines etc. London , Jonah Bowyer, pp . [x]+ l-335+[ix]. 

[This English edition has the description ofCallorynchus on p. 121, pl. XVII; 
'Elefant Pejegallo ou Poisson Coq' are given as names on the plate, 'Pezegallo' on 
text margin p. 121. Linnaeus ( 1758) referred to Prezier's work as 'vol. 1, p. 211, 
t. 17, f. 4. Pejegallo' which suggests that he was not citing the English edition of 
the work , which is in a single volume. The coincidence of plate number is ex­
plained by the plates in the English edition being a faithful copy of those of an 
earlier edition even clown to the mis-spelled English name. Earlier editions in 
French are dated 1716 and 1732, but I have not seen a copy. 

As a taxonomic aside it is worth noting that Chimaera callorynchus L., 1758 is 
based on Gronovius's descii pLion of a southern African specimen and Frezier's 
account of a Chilean specimen ; taxa which are currently considered to be 
distinct.] 

Garden 
Ed . XII . 41 references, 37 of which were for new taxa , and 20 were the sole 

sou rce for the name. 

u - s1.\ l(l7X 
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[These references are to specimens sent to Linnaeus by Alexander Garden of 
Charles Town , South Carolina between 1760 and 1766 (continuing to 1771). 
Most of these speciemens came from South Carolina but some were collected in 
the Bahamas. Eighty-four skins of fishes collected by Garden are preserved in 
the Linnaeus collection of the Linnean Society of London (Gunther, 1899).] 

Cesn. pisc. 
Ed. X. 20 references, all in the order Amphibia Nantes. Conr. Gesneri [Con­

rad Gessner] 1620 Historiae anirnali11m Liber IV. Qui est de jJisciurn & aquatiliurn 
animanti11rn natura ... Editio secundus novis iconibus ... Francofurti , Henrici 
Laurentii, pp. [xxxviii]+ 1-1052+30. 

[The pagination given by Linnaeus against references to Gessner's work 
agree with this edition, not the first edition of 1558]. 

Gouan. 
Ed. Xll: 442, Blennius jJhycis. 
[Citation of the letter of 8 .January 1760 (Limm. Corresp. 5 folio 144) from 

Antoine Gouan (1733-1821) of Montpellier. Gouan later (1770) published 
Historia Pisci11m ... Argentorati [Strasbourg] , Amandi König, pp. xviii+252.] 

Grew. mus. 
Ed. XII: 517, Esox b1milimsis. Nehemiah Grew 1681 Museum Regalis Societatis 

ur rt catalogue & clescrijJlion of thr natura/ and artificial rarities belonging lo the Royal 
Society ... London, for th e author , pp. [x]+ l-386+[ii]. 

[Fishes occupy 'Sect. V of Fishes' , pp. 81-119, tabs. 7-8. Linnaeus's citation 
was to p. 87, tab. 7 the 'Under Swordfisk'.] 

Gron. Act. UjJs 
Ed. X: 249, Callionymus lyra . .J. F. Gronovius 1740 Cottus ossiculo pinnae dor­

salis primo longitudinae corporis. Descriptus a Jo. Fr. Gronovio. Acta Soc. R. 
SC/ent. upsal. (1744): 121-123 , tab. VIII. 

: 251 , Trachinm draco; :253, Cadus v irens; : 255, Cadus mustela ; : 258, Blennius 
, 1ivipams; : 303, Cobitis fossilis. J. F. Gronovius 1742 Pisces Belgii. Descripti a 
Joanne Frid. Gronovio. loc. cit. (1748): 79-107 , tab. III. 

: 290, Perca labrax; : 298 , Scomber cordyla. J. F. Gronovius 1750 Pisces duo. 
Descripti a.Jo . Fr. Gronovio . loc. cit. (1751): 36-42, tab. IV. 

[See also entry under Act. Ups.J 

Gron. mus. 
Ed. X. 109 references, eight of which were the sole source for the species 

name. 
Ed . XII. 8 additional references, two of which were undescribed species and 

for one the sole source of the name. Laurentii Theodor Gronovii [Laurens 
Theodore Gronovius] 1754 Museum ichthyologicum, si,tens piscium . . . Lugduni 
Batavorum, apud Theodorum Haak , pp . [viii]+ 1-70, tabs I-IV. 
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1756 Museum ichthyologici tomus secundus ... Lugduni Bata\·orum, apud 
Theodorum Haak , pp . [ vi]+ 1-88, tabs. V-VII. 

[References to Gran. mus. a re ususally followed by the volume number as the 
numera! 1 or 2, and by the number of the species description in the work 
(preceded by the lettern) . In the twelfth edition such references also occasional­
ly bear the page number.J 

Gran. zoo/Jh. 
Ed. XII. 57 references, thirteen of which were to previously unnamed species 

and two of which were the sole source for th e species name. Laur. T heod. 
Gronovius 1763 Zoophylacii Cronovianuin fasciculus primus exhibens animalia quad­
rupeda, amphibia atque pisces .. . Lugduni Batavorum sumptibus auctoris , pp. 
ii+l36 +2+tabs . I-VIII , Villa , IX-XIII. 

[Title page for the whole work, issued with th e third fascicule is entitl ed 
Zogphylacium Gronovianum and dated 1781. In citations of this work by Linnaeus 
the number given is the species number not the page number.] 

Cunn. act. nidros. or Cunner. Act. nidros. 
Ed. XII: 398, Squalus s/Jinax. J. E. Gunnerus 1766 (Vom schwarzen Hayfisch e 

(sorthaae). Dronthemischen (Der) Cesellscluift Schriften aus dem Danischen ubersetzt. 
Kopenhagen [Dronth . Ges. Schr.]2: 284-290, tabs . VII-VIII. 

: 400, Squalus catulus. J. E. Gunnerus 1766 Vom gelben Hayfisch . tom. cit.: 
216-229, tabs. 1-11. 

: 400, Squalus maximus. J. E. Gunnerus 1767 Brugden (Squalus maximu s) 
beschrieben. loc . cit. 3: 28-43, tab. 11. 

: 400, Squalus carcharias. J. E. Gunnerus 1766 Vom Haa-skierding. loc. rit . 
2: 299-307 . 

:401 , Chimaera mons/rosa. J. E. Gunnerus 1766 Von der Seekatze. tom. cit.: 
248-283 , tabs V-VI. 

Cumill. orenogu. 
Ed. XII: 428, Gymnotus electricus. Joseph Gumilla Qose Gumilla] 1758 Histoire 

naturelle, civile et geographique de l'Orenogue ... A vignon & Marseille, J ean Mossy, 
vo lum e 3 pp. l - 332+[iv]. 

Linnaeus's citation of volume 3, p. 136 shows that he employed this French 
ed ition of Gumilla's work . There were earlier Spanish editions in 1741 and 1745 
but neither extended to three volumes. The fishes described by Gumilla oc­
cupied Chapter XLII and pages 123-139 of this (1758) ed ition.] 

Hasselqv. itin 
Ed. X. 23 references, 3 of which are the sole source for the species name. 

Fredrik Hasselquist 1757 !ter Palaestinum eller Resa till Heliga Lancletförrättad ifrån 
år 1749 til 1752 ... Stockholm , Lars Salvii, pp . 1-619. 

[This work by Linnaeus's pupil was edited by Linnaeus after Hasselquist's 
death. The descriptions of fish es occupies pp. 323-407 and are meticulous in 
their accuracy and detail. These Hasselquist specimens were described again 



196 SLÅ 1978 

more brief1y in the second volume of the Museum Adolphi Friderici ( 1764) ; several 
are still ex tant in the Naturhistoriska Riksmuseet , Stockholm. 

The English edition of Hasselquist's work, Voyages and travels in the Levant in the 
years 1749, 50, 5 1, 52 ... (1766) contains greatly abbreviated and uninformative 
descriptions of fishes between pages 223-227 .] 

It. Gott!. 
Ed. X: 271, Pfeuronectes maxirnus. Carl Linnaei 1745 Öländska och Gothländska 

Resa på Riksens högloflige ständers befallning förrätt.ad åhr 1741 . .. Stockholm & 
Upsala , Gottfried Kiesewetter, pp. [xii]+ 1-344+[30]. 

[The page number given by Linnaeus ( 178) is an error. In Fauna SvPcica 
(1761) he cited page 208 of It. gotl. as containing the description of th e 'Butta', 
and here there isa cross-reference to p. 186 of this trave! journal which appears 
to correspond to the meristic figures given by Linnaeus ( 17 58). GotJilancl>k.a R esa, 
förrättad åhr 1741 appears as a half-title on page 161 of this work , dividing the 
journey into its two parts of descriptions of th e Baltic islands of Öland and 
Gotland .] 

[Se also/t. oel.] 

It. oel. 
Ed. X: 247-8 , Ammodytes tobianus; : 252, Gadus callarias. Carl Linnaei [Carl 

Linnaeus] 1745 Öländska och Gothländ,ka RPsa på Riksens högloflige stänclers befall­
ning förrättad åhr 174 l . .. Stockholm & Uppsala, Gottfried Kiesewetter, pp. 
[xii]+ 1-344+[30]. 

Both references are to page 87 where Linnaeu~. describes specimens of san­
deel and Baltic cod seen on 8 June at Ottenby, Oland (see Åsberg & Stearn, 
1973: 68 for an English translation of these notes).] 

It scan. 
Ed. X. 17 references, 1 of which was the sole source for the species name. 

Carl Linnaei [Carl Linnaeus] 1751 Shånska Resa, på höga öfwerhetens befallning 
förrättad år 1749 ... Stockholm, Lars Salvii , pp. [x]+xiv+ 1-434. 

[Cyprinus cultratus (= Pelecus cultratus) was the single species based on the speci­
men collected du ring the journey through Skåne; this specimen is still preserved 
in the Zoo logical Museum, Upsala (Holm , 1957: 47).] 

It. Wgot. 
Ed. X. 20 references, 2 of which were the sole source for the species name. 

Carl Linnaei [Carl Linnaeus] 1747 Wästgöta-Resa, på Riksens högloflige Ständers 
befallningförrättad år 1746 . .. Stockholm , Lars Salvii, pp . [xi] + l-284+[xx]. 

[Several of the species described by Linnaeus in this work were exotic speci­
mens preserved in collections at Götheborg or Gothenburg (pp. 137-139) seen 
<luring the journey through West Gothland. These included Balistes aculeatus 
which was based on a specimen seeen at Gothenburg.] 
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Jonst. pisc. 
Ed . X: 230, Petrmnyzon Jlu viatilis; :231 , Raja batis; : 231 , Raja miraletus. 

Johannes Jonstonus 1650-53 Historiae naturalis de quaclrupedibus ... de pi1cibus el 
cetis .. . 6 pts in 1 volurne, Francofurti & Moenum. 

[Several later editions of this book were published, e. g. Amstelodarn, J. J. 
Schipper (1657), Amsterdam, J. J. Schipper (1660) but all had the plates with 
identical numbering , although in the 1657 edition th e plates were reversed; it is 
thus not possible to be sure whi ch edition Linnaeus cited .] 

Kaemph. exot. 
Ed. X:231 , Raja torpeclo. Engelbert Kaempfer 1712 Amoenitatwn exoticarum 

politico-physico-medicarumfasciuli V, quilms continentur variae relationes, observationes, 
& descriptiones Rerum Persicarum & Ulterioris Asiae ... Lemgovia , Henrici Wilhelmi 
Meyeri, pp. [xvi]+ l-912 + [xxxii]. 

[The passage cited by Linnaeus 'Observatio II. Torpedo Sinus Persici' is on 
pp . 509-515; the figure is on p . 510.] 

Kaemph. jap. 
Ed . XII: 494 , Scomber trachurus . Engelbertus Kaempfer 1727 The history oj 

Japan ... (halftitle) , Historia Tmperii Japonici . .. (ed . Johannes Casparus 
Scheuchzer) . Londoni , impensis editoris . Vol. 1, pp. [viii]+lii + iv+l-392 + [iv]+ 
XX pls. 

[I have failed to find the illustration cited by Linnaeus, 'I., tab. 11, fig. 5' in 
other editions; this English edition had a delicate drawing of Trachurus sp. on 
plate 11 , fig . 5] 

Klein. miss. 
Ed. X: 305, Silurus aspreda . Jacobi Theodori Klein 1749 Historiae piscium 

Natura/is ... missus quintus ... Gedani, Schreiberianis , pp. [ii]+ l-102+tabs. I-XX. 
[Klein's description of this catfish is on page 86 amongst his 'Additiones', the 

plate is cited correctl y by Linnaeus as Tab. IV, but he explicity includes only 
Figure 8 , whereas Klein had indicated that his Figures 7 and 8 referred to his 
description. It is interesting that this is the only reference made by Linnaeus 
to Klein's work which was well illustrated and detailed , if highly idiosyncratic.] 

Kölpin . mss. 
Ed. XII : 432, Xiphias glaclius . 
[Presumably a manuscript of Kölpin's made available to Linnaeus for citation. 

Kölpin later published his account , see Alexander Bernh. Kölpin 1770 An­
märkningar vid Svärd-fiskens , Xiphiae, anatomie och natural-historia. Kongliga 
Swenska Vetenskapsakademien , Handlingar (K. svenska Vetensk. Akacl. Handl.) , 1770 
31:5-16 , tab. II, fig. i-iv, and Kölpin 1771. Ytterligare anmärkningar vid 
Svärds-fiskens natural-historia. loc. cit. 1771 32: 115- 119, tab. IV, fig. 1-2.] 
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Kram. austr. 
Ed. XII. 5 references of which one (: 482 , Perca zingel) was one of three 

sources for the new name. Guilielmi Henrici Kramer [Wilhelm Heinrich Kra­
mer] 17 56 Elenchus vegetabilium et anirnalium per Austriam inferiorem observato­
rum ... Vienna, Pragae, e t Tergesti,Joannis Thomae Trattner, pp. [ix]+ 1-400+ 
[xxii]+pl. 1. 

[Several endemic Danubian species tvere well described in this book which 
followed the classification proposed by Artedi.] 

Loefl. epi1t. or Loefl. msc. 
Ed. X. 9 references , two of which (: 284, Labrus marginalis, and : 285, Labrus 

guaza) were the sole source for these taxa. 
[This citation must refer to the letters written to Linnaeus and the manuscript 

written by Pehr Löfling (1729---1756) who spent two years exploring the fauna 
and flora of Spain before sailing on a Spanish scientific expedition to Venezuela 
in 1754. He died of a ' tertian ague' in February 1756 in Guyana. His manuscript 
accou nt of bis Iberian explorations was later publ ished by Li nnaeus. See below .] 

Loefl. it. 
Ed. XII. Mast of the references to the nine taxa named from Löfling's 

manuscripts in l 758 are cited in this form in 1766. One addition(: 103, Casteros­
teus ductor) has been made. Petri Loefling 1758 !ter Hispanicwn, eller resa til 
Sjxmska länderna uti Europa och America .. . år 1751 til år 1756 utgifven ... af Carl 
Linnaeus. Stockholm , Lars Sal vi i, pp. [xviii]+ 1-316. 

[This is the published text of Löfling's notes (see above); fishes are described 
on pages 102-104.] 

Marcgr. bras. 
Ed. X 13 references of which one (: 271 , Pleuronectes papillosus) seems to have 

been based solely on this source. 
Ed. XII. 6 additional references , three of which were to previously unrecog­

nised species. Georgi Marcgravi [Georgius Marcgravius] 1658 Historiae rerum 
naturahum Brasiliae ... in Historia naturalis Brasiliae ... Lugduni Batavorum apud 
Franciscum Hackium et Amstelodami apud Lud. Elzevirium, separately paged, 
pp. [vi]+ 1-293:[vii]. 

[See alsoPis. bras. below.] 

Mars. dan . 
Ed. XII: 530, Cyprinus nasus. Aloysio Ferd. com. Marsili [Luigi Ferdinando 

Marsigli, Count] 1726 Canu bius Pannonico-Mysicus, observationibus geographicis, 
astronomicis, hydrographicis . .. Hagae comitum, P. Gosse, R. C. Alberts & P. de 
Hondt; Amstelodami, N. Uytwerf & F. Changuion. Tom. 4, pp. [ii]+ 1-92+ 
[ii]+ tabs. 33. 
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Meyer. thier. 
Ed. X: 324, Cyprinus oifus. Johann Daniel Meyer 1752 Angenehmer und 

niitzlicher Zeit-Vertreib mit Betrachtung curioser Vorstellungen allerhand kriechender, 
Jliegender und schwimmender, au[ dem Land und im Wasser sich befinclender und 
nahrender Thiere ... NLirnberg, Andreas Bieling, pp. [i]+ l-28+[i]+ 100 col. pi. 

[Citations to the collection in the Academy museum in Uppsala. Of the two 

Mus. acacl. or Mus . Acad. 
Ed. X:291 , Perca/Jolymna; :293 , Percastigma. 
[Citations to the collection in the Academy museum in Uppsala. Of the two 

cited specimens, Perca polymna (= Amphiprion polymna) was listed in Thunberg's 
manuscript catalogue of the collection in 1828, and is still preserved in the 
Zoological Museum of the University, Uppsala.] 

Mus. Acad. Holmens. or Holmensis. 
Ed. X: 250, Callionymus indicus; : 273, Chaetodon punctatus; : 304, Silurus 

asotus; : 305, Silurus militaris; : 319, Clupea sima. 
[Citations of specimens in the Royal Academy of Science museum at Stock­

holm. This collection was later transferred to the Naturhistoriska Riksmuseet, 
Stockholm, but none of the species cited above are represented there today by 
mate rial contemporary with Linnaeus.] 

Mus. Ad. Fr 
Ed. X. 94 references , thirty-one ofwhich were the sole source ofthe name. 
Ed. XII. 60 references , four of which were to unnamed species, of which two 

were the sole source of the name. 
Ca r. Linnaeo 1754 Museum S:ae R:ae M:tis AdolfJhi Friderici Regis . . . in quo 

animalia rariora imprimis, et exotica: Quadrupedia, Aves, Amphibia, Pisces, Insecta, 
\lennes describuntur el cletenninantur ... Tom l. Holmiae, E. Typographia regia 
Direct. Pet. Momma, pp. xxx + 1-96+[8]+33 pi. 

Carolo v. Linne 1764 Museum S3ae R:ae M:tis Adolphi Friclerici Regis ... Tomi 
secundi Prodromus. Holmiae, Laur. Sal vi i, pp . 110-[ii] (issued with Museum 
... Luclovicae Ulricae Regina ... ) 

[References in the tenth edition oftheSystema .. . are mostly to the first volume 
ofthe Museum ... Adolphi Friderici ( 1754), recognised by the citation Mus. Ad. Fr. 1 
(followed by references to page, plate and figure numbers). However, there are 
thirty-one references to Mus. Ad. Fr . 2 p . . .. in the tenth edition which proves 
that the second volume (published in 1764) was in manuscript at least by the end 
of 1758. Seventeen of these references were the sole source of the species and 
for the typification of these species it is necessary to ref er to the second volume 
of the Museum ... Adolphi Friderici , where they are described, although the 
binomen dates from 1758. In addition, there are thirty-two species in the tenth 
edition for which no literary citation is given (and which therefore appear to 
have been based directly on a specimen examined). In the twelfth edition these 
are credited to the second volume of Mus. Ad. Fr. and again fora full under-
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standing of tbe Linnaea n nam e of 1758 it is necessary to consult the second 
volume of tbe work (see Appendix). 

In tbe twelftb edition of the Systema ... tbose species wbich were based on the 
second volume of tbe Museum Adolphi Frideri ci are cited as Mus. Ad. Fr. 2 
(followed by a page number). Tbere are twenty-seven new citations to the 
second volume (in addition to the thirty-two species for whicb no source was 
given and the thirty-one references to the unpublished manuscript of volume 
two, already mentioned). The second volume of the account of King Adolf 
Fredrik's collection was therefore tbe source or part source for ninety species 1n 
the two editions of tbe Systema ... A single name (: 508, Loricaria plecostomus) was 
introduced in the twelfth edition based partly on the description in the first 
volume of the Museum Adolphi Friderici, and partly on descriptions and illustra­
tions by Gronovius (see Cron. Mus . ). and in Seba (see Seb. mus.).] 

Mus. De Ceer 
Ed. X: 281, Sparus virginicus, Sparus capistratus; :283, Labrus auritus; : 284, 

Labrusflacatus; : 291, Perca nobilis; : 293 , Perca striata; : 295, Casterosteus oc­
cidentalis . 

[Charles de Geer (1720-1778) an influential Swedish nobleman bad a !arge 
collection of natura! history material including reptiles, fisbes, and molluscs , 
althougb be is best known from his important insect collection. The latter still 
survives at least in part, but I have no reason to suppose that De Geer's fisbes are 
still in existence. Most of those described by Linnaeus were from North Ameri­
ca, one, Labrus auritus, being localised specifically as from Philadelphia.] 

Musschenb. intr. 
Ed. XII: 428, Cymnotus electricus. Petro van Musschenbroek 1762 Introductio 

ad philosophiam naturalem Tom. 1. Lugduni Batavorum , pp. [xx]+ 1-476, 
tabs. xxcii. 

[Linnaeus's citation was to page 290 in volume 1 of this work. The discussion 
by Musschenbroek of the electrical properties of Cymnotus electricus begins on p . 
289, paragraph DCCCCI and continues to p . 291; it is largely derived from 
Gronovius's account of 1758 (see Uitgez. verhand. below).] 

Mus. Schlossen 
Ed. XII: 464, Chaetodon argus. 
[See Brunnich, M.T ., above.] 

Olear. mus. 
Ed. X: 236 , Lophius piscatorius; : 338, Syngnathus hippocampus. 
Ed. XII: 430, Anarhichas lupus. Adam Olearium [Olearius] 1674 Cottoiffische 

Kunst-Kammer worinnen allerhand ungemeine Sachen, so theils die Natur ... 
Scblesswig, Gottfriedt Schulkens ... pp. [x]+ 1-80+36 pi. 

[This work was first published in 1666. In this later edition tbe numbers of the 
plates and figures agree with the citations given by Linnaeus but the pagination 



A. Wheeler: Th e snurces of Linnaeu.1's lmowledge o/jishes 201 

differs , for example Hippocampus appea rs on p . 41 (not p. 53), Anarhichas on 
p. 49 (not p. 53) as cited . Other editions of this work have not been examined.] 

Osbeck. iter. or Osbed,. itin. 
Ed. X. 21 r eferences. Pehr Os beck 17 57 Dagbok öfver en Ostindisk Resa !!ren 

1750, 1751 , 17 52, med anrnrirlmingar uti Naturlwnnigheten , främmande folkslags 
språk . . . Stockholm, Lor . Ludv. Grefi ng, pp. [ vi]+ l-376 + [xvi]+ 12 pi. 

[References to Osbeck iter. and itin. occur throughout bo th the tenth and 
twelfth editions of the Systema ... : I can see no significance in th e two forms of 
reference.] 

Pet. gaz. 
Ed. X: 322 , Cyprinus auratus . 
Ed. XII:403 Lnphius histrio; :4 10, Ostracinn cubicus; :433, Callionymus 

lyra; : 515 , Fistulsria chinensis. J acobi Petiver 1764 Opera historiarn naturalern 
spectantia; or Gazophylacimn 3 vols. London,John Millan . 

[This work is virtually impossible to collate and the plate and figure numbers 
seem to be unchanged in this ( 1764) edition from the original printing of 
1702-4. In the original ed ition the species cited are illu strated as follows ; C. 
auratus Decas 7 & 8 , tab . LXXVIII, figs. 6 & 7; L. histrio Decas 2, tab. XX, fig . 6 ; 
0. cubicus Decas 1, tab . I , fig . 2; C. lyra Decas 2, tab . XXII , fig.2; and F. chinensis 
Decas 7 & 8, tab. LXVIII , fig . l. Lophius histrio appears to have been derived 
from Marcgrave through Willughby, both of which are cited as sources by 
Linnaeus.] 

Pis. bras. 
Ed . XIl:466, Chaetodon saxatilis; :521 , Exocoetus evolans. Gulielmi Pisonis 

1658 De lndiae utriusque re natura/i et rnediw .. . Amstelodami ap ud Ludovicum et 
Da nielem Elzeviries, pp. [xxii]+ l-327 + [v]. 

[The account of fish es occurs in Liber tertius (pp. 47-74). T he description of 
Chaetndon saxatilis occurs on page 68 (not 88 as given by Linnaeus); that of 
Exocoetus evnlans is 'pirabebe Il ', not 'pirabebe I' which isa dactylopterid. Piso's 
work was issued with Georgi Marcgravii Tractatus topographicus & rneteorologicus 
Brasiliae ... and Jacobi Bontii Historiae naturalis & rnedicae lndiae orientalis ... , 
both separately paged. (See Bont.jav. and Marcgr. bras .).] 

Plot. axon. 
Ed. XII: 394-5 , P etromyzon branchialis. Robert Plot 1677 Th e natura! history of 

Oxford-shire, being an essay towarcl the natura! histmy of England. Oxford, at the 
Theater, pp. [ viii]+ l-358+[x]. 

[The page number (184) and plate and figure numbers (t. 10, f. 6, 7) quoted 
by Linnaeus are consistent with this edition of 1677 ; the pagination of the 1705 
ed ition does not correspond .] 
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Ra]. pisc. 
Ed. X. 33 references. 
Ed. XII. 11 additional references of which two were for new taxa . Joannis Raii 

Qohn Ray] 1713 Synopsis method1ca cwium & piscium; opus posthwnum ... Londini , 
Gulielmi lnnys. 

[The part or this book concerned with fishes has a separate half title, Synopsis 
methodica pisciwn Londini, apud W. lnnys, pp . 1-166, pls. [2J+[xiv]. Both parts 
of the book have separate pagination. At least one of the references to Ray's 
Synopsis .. . in the twelfth edition isa substitu tion fora reference to Willunghby's 
Historia pisciwn in the tenth edition (see Fistularia tabacmia, p. 515 in twelfth 
edition, p. 313 in tenth) .] 

Rond. pisc. 
Ed. X. 18 references . 
Ed . XII. 1 additional reference, : 467- 8, Sparus sargus. Gulielmi Rondeletii 

[Gulielmus Rondeletius] 1554 Lihri de piscibus marinis, in quihus verae /Jiscium 
ejfigies expressae sunt . .. Vol. Il 1555 Universae aquatiliwn historiae pars altera, cum 
veris ijJsorwn imaginibus. Lugduni [Lyons], apud Matthiam Bonhomme, pp. 
[x]+ 1-242 +[ix]. 

Russet. alep. 
Ed. XII. 2 references , one of which was toa new taxon. Alex. Russell [Alexan­

der Russell] 17 56 The natura! history of Aleppo, and parts adjacent. Containing a 
rlescrijJlion of . . . the principal natural productions in its neighhourhood London, A. 
Millar, pp . viii+l-266 + A:ÅXE. 

[Silurus cous (ed. XII, p. 504) was based on the description by Gronovius of a 
specimen sent by Alexander Russell to Leiden, and on Russell's own description 
(above). A specimen sent to the British Museum by Russell on 8 July 1758 is still 
preserved in the British Museum (Natura! History) and can be regarded as a 
type specimen of the Linnaean species (Gunther, 1864) .] 

Ruysch. thes. 
Ed. X: 296, Gasterosteus volitans; : 338, Pegasus volitans. Frederici Ruischii 

[Fredericus Ru yschius] 1710 Thesaurus anzmalium primus cum figuris aeneis 
Amstelaedami, apud Joannem Wolters, pp. [liv]+ l-40+pls. I- VII. 

[A later edition of Ruysch's work was published in 1725 with identical plates 
but different pagination; Linnaeus cited the first (1710) edition.] 

Salv. fnsc. 
Ed. X. 15 references . Hippolyto Salviano 1554 Aquatiliurn animalium historiae, 

liber primus, cum eorumdemformis, aere excusis. Romae pp. [xiv ]+ leaves 258. 
[Salviani's work is numbered only on the rectos which makes citation of the 

pagination difficult. The citation of p. 146 for Raja aquila by Linnaeus may be 
due to this unusual pagination; the description occurs on p. 147. The date ofthe 
title page is 1554, 1557 is given on the colophon; the title page of the British 
Museum (Natura! History) copy has been altered to 1557.J 
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Schaejf. ratisb. 
Ed. XII:482, Perca zingel (a new taxon); :487, Perca cemua; :488 , Perca 

schraetser. Jacobi Christiani Schaeffer 1761 Piscium Bavarico-Ratisbonensium pentas 
... Ratisbonae, impensis Mo ntagii , pp. [x]+ l-82+col. pls. I-IV. 

[The new taxon, Perca zingel, is partly based on Schaeffer's excellent descrip­
tion and figure; the other two references were twelfth edition additions to taxa 
already named .] 

Seb. mus. 
Ed . X. 2 references. 
Ed . XII. 50 references, seven ofwhich were to previously undescribed species , 

o ne of which (: 503, Silurus galeatus) was based solely on the description in Seba. 
Albertus Seba 1734-17 58 Locupletissimi rerum naturalium thesauri. accurata descrip­
tio et iconibus artificiosissimus expressio, per universam physices historiam . . . Tom. I-Il I 
Amstelaedami. 

[Th e majority of Linnaeus's refe rences to Seba are to volume III (1758) the 
notes for which were compiled by Artedi. Two references in the tenth edition 
are to othe r volumes. Lophius vespertilio (: 237) was based in parton Seba's first 
volum e ( 1734), plate 74 figure 2 (this plate comprises illustrations of one 
ogocephalid-cited by Linnaeus, a nd figs. 3-6 of antennariids, ex planatory text is 
on pp. 118---119). Muraena helena (: 244) was based in pa rt on Seba's second 
volume (1735), plate 69, figs. 4 & 5 (this plate contains fiv e figures of eels; the 
expla natory tex t is on pp. 71- 72).] 

Sloan.Jam. 
Ed. X: 248, Stromateus paru; : 269 Pleuronectes lineatus; : 292, Perca guttata. 
Ed . XIl:463, Chaetodon triostegus; : 518, Elops sau.ru.s. Sir Hans Sloane 1707-

25 A voyage to the islands Madera, Barbadoes, Nieves, St Christophers, and Jamaica; 
with the natura! history of the herbs and trees,fourjooted beasts,Jishes, birds, insects, rep­
tiles, etc . of the last of those is/ands. London, for the author. Volume II ( 1725 pp. 
[ii]+ xviii+pls . XI+pp. l-499+pls. 157-274. 

The account of the fish es of J amaica is comprised in Book V, part Il , pp. 
275---291 , pls . 246- 253. Sloane makes numerous references to Marcgrave's ear­
lier work (see Marcgr. bras. above). ] 

Stram. sond. or Strom. sonclm. 
Ed. XII. 10 references all to ex1stmg species . Hans Strnm 1762 Beskrivelse 

overfogderiet Sond-mer beliggencle i Bergens stift i Norge. Soroe, Rotheste, pp. [xvi]+ 
l-570+[ii]+tabs . I-IV. 

[The chapte r on fish es, 'Sondmors fiske' occupies pp. 263- 325.] 

Strussenfelt 
Ed. XII: 440, Gaclus rimbrius. 
[Reference to Alexander Michel von Strussenfelt who gave Linnaeus a speci­

men of Enchelyapus cimbrius from the Atlantic coast of Sweden. Strussenfelt later 
( I 773) published his own accou nt o f this fish making comparison with Ciliata 
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mustela at the same time, see Beskrifning och ritning på tvänne fiskar af Torsk­
slägtet. K. svenska Vetensk . Akad. Handl. 35: 22- 27, tab. II.] 

Syst . nat . 6 
Ed. X: 264, Cottus quadricornis. Caroli Linnaei 1748 Systema naturae .. . editio 

sexta. Stockholmiae, Godofr. Kiesewetteri, pp. ii+ 1-224+[27]+8 pi. 
[Linnaeus's reference to p. 4 7, tab. 4, fig. 3 was to the illustration of this fish in 

this, illustrated , edition of the Systema .. . ] 

Syst. nat. 10 
Ed. XI I. 8 references. Caroli Linnaei 17 58 Systema naturae . . . editio decima, 

reformata. Tom I Holmiae, Laurentii Salvii, pp. [iv ]+ 1-824. 
[Citations of the tenth edition of the Systema ... were all concerned with 

changes in the status of names. Thus Raja altavela (ed. X: 232) was reduced to 
the synonymy of R. pastinaca var. /3 (ed. XII: 396); Centriscus scolopax (ed. XII: 
415) was formerly Balistes scolopax (ed. X: 329); and Cepola rubescens (ed. 
XII: 445) was a new name for Ophidion macrophthalmum (ed. X: 259).] 

Uitgez verhand. 
Ed. XII: 427, Gymnotus electricus. Gronovius , L. T. 1758. Van der Siddervis of 

Beef-Aal. Uitgezogte Verhandelingen uit de Nieuwste Werken von de Societeiten der 
Wetenschappen in Europa, Amsterdam. 3: 468-4 78. [Uitgez. Verh. Amst.] 

[Note: not seen; the above citation is copied from Dean ( 1923) . Linnaeus gave 
the pagination for the description asp. 468, t. 26, fig. 8, I am unable to confirm 
that this is correct.J 

Valent. amb. or Valent. ind. 
Ed . X: 262, Coryphaena pentadactyla; : 296, Gasterosteus volitans; : 336, Cen-

triscus scutatus. 
Ed. XII: 453, Scorpaena horrida; 

Jistularia chinensis. The three last 
based solely on this work. 

: 507, Teuthis hepatus; : 507, T. javus; : 515, 
were undescribed taxa although none was 

Frarn;:ois Valentyn 1726 Omstandig verhaal van de geschiedenissen en zaaken het 
kerkelyke ofte den godsdienst betressunde, zoo in Amboina . .. , Banda ... , Tonkin, Cam­
bodia, en Siam . . . Derde deel, Dordrecht & Amsterdam,Johannes van Braam & 
Gerard onder de Linden, pp . [iv]+585. 

[This is the third volume of Valentijn's 1724-26 Oud en nieuw Oost-Indien .. . 
Dordrect & Amsterdam, 5 deel in 8 volumes. In the tenth edition of the Systema 
... Linnaeus cited this work as Valent. amb., in the twelfth edition it was cited as 
Valent. ind . Of the three species which are in part based on this work Teuthis 
hepatus is cited from three figures (77, 383, and 404) the descriptions of which 
occur on pages 371,466, and 4 73 respectively; T. javus is based on references to 
p. 339 and fig. 410, although the text relative to this figure occurs on p. 4 76; and 
Fistularia chinensis is based on figs . 3, 23, and 492, although the number of the 
figure of Aulostomus chinensis is 494. Valentijn's illustrations are of very poor 
quality.] 
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Vallisn . nat. 
Ed . X: 261 , Echeneis neucrates. Antonio Vallisneri 1733 O/Jere fisico-mediche 

stampate e manoseritte del Kavalier Antonio \lallisneri ... , Tomo primo, Venezia, 
Sebastino Coleti, pp. lxii + 1-469. 

[Linnaeus cited pi. 44 in volume one of Vallisneri 's work; this plate (page 
456) shows a fish with body shape of aRemora sp. rather than Echeneis neucrates.] 

Will. icht., Will . app. , Will. icht. app. or Will . pisc. 
Ed. X. 33 references 
Ed. XII. 6 additional references, two of which were to previously unde­

scribed species. Francisci Willughbeii 1686 De historia piscium libri quatuor [ed . 
Johannes Raiu s]. Oxonii e Theatro Sheldoniano, pp. [ vi]+ 1-343 [con tinu es as] 
Appendix ad historiam natu.ralem piscium . .. pp . l-30+[xii] , [continu es as] lch­
thyograjJhia [dated 1685] unnumbered plates. 

[In- the tenth edition of the Systema ... the great maj ority of the citati ons of 
Willughby's work were in the order Amphibia Nantes. One species, Fis tularia 
tabacari.a is cited as Will. icht. app. in the tenth ed ition( : 313) but is cited as Raj. 
pisc. in the twelfth edition( : 515). Two citations in ed . XII Sparus dentex:47 1, 
Scomber thynnus: 493) to the lchthyographia are given as Will. pisc. ] 

Linnaeus's sources and the development 
oj the study oj jishes 

As we have seen, Linnaeus's early writings on fishes were heavi ly influ­
enced by th e posthumous work of Artedi which was edited by his fri end 
and former fellow student (Artedi, 1738). Artedi's writings fo rmed the 
cornerstone on which Linnaeus built , and examination of his /chthyologia 
shows his d eep inte rest in fish es , their anatomy, and above a ll the ea rly 
literature concerning them . Artedi 's grasp of fo reign la nguages must 
have been considerable to make use of so many non-Latin sources. 

The Systerna naturae in its various editions virtually serves as a n index to 
Linnaeus's knowledge_ of fish es and this topic has been fully discussed 
already (p. 168 et seq.). A signifi cant in crease in th e number ofrecognised 
fo rms can be seen (Table 1) in the 1744 (Paris) edition of the Systema . . . 
much of which stemmed from critical reappraisal of Artedi's work by the 
editor Bernard de Jussieu . U ntil the sixth ed ition ( 1748, Stockh olm) most 
of the fishes included were western Palaearctic species, princi pally 
fres hwater fishes from north ern Europe, and marine species from the 
North Sea -Baltic Sea basin and the Mediterranean. With the sixth edi­
tion, hm,vever, there was a substa ntial increase in exotic forms, principal­
ly from the material deposited in the University Museum, Uppsala, by 
the Crown Prince, Adolf Fredrik (Linnaeus, 1746a) . The ninth edition 
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of thc Systema ( 1756, Leiden) continued this process of addition of exotic 
forms, notably as a result of the publication of' the M11srnm lclztlzyologicum 
by L. T. Grnnovius (1754, 1756) who was also involved in the production 
of this edition. In this edition were listed a number of species from the 
South American continent, South Africa, and the Indian Ocean, as well 
as European forms. 

In the tenth edition of the Systema ... (1758), for some unimaginable 
reason , Linnaeus largely ignored the Gronovius innovations , substituting 
names of his own for the taxa previously described. However, in this 
edition he cited Gronovius's work frequently, of'ten with other literary 
sources, and for this reason there were a considerable number of exotic 
forms i ntroduced. These were su pplemented by the material in the 
collection of Ki ng Adolf Fredrik (Li nnaeus, 17 54 a & 1764) which con­
tained many Neotropical species and by the Chinese collection of Mag­
nus Lagerström (Linnaeus, 1754b). In the edition also the first results of 
the ichthyological studies of his students were cited, Hasselquist in the 
Nile region, Löfling in Spain and in the tropical Atlantic, and Osbeck 
from Ascension Island and the South China Sea. These were the first 
major collections or descriptions of fishes from exotic regions that Lin­
naeus could be said to have inspired, and with the exception of the South 
American tropical fish fauna, a fragment of which was already available 
in Europe, marked the beginning of ichthyological exploration outside 
Europe. The exception, that of the South American fauna , was due in 
part to the early trading links established between Holland and Sweden 
and Surinam, which provided specimens of the endemic fishes and oth er 
animals of north-eastern South America for the cabinets of collectors 
such as Albertus Seba, and Johan and Laurens Gronovius in Holland , 
and Charles De Geer, and the royal family in Sweden. These specimens 
provided tangible proof that many of the strange fishes described and 
illustrated by Marcgrave ( 1648) <lid in fact exist. Marcgrave's studies in 
Brazil provided the first glimpses afforded to European naturalists of the 
astonishingly rich Neotropical fauna, and for more than a century were 
virtually the only evidence available. The irnportance of Marcgrave's 
work is not well illustrated by Linnaeus's citations of it, which were few in 
number, but by the use made of it by other naturalists such as Ray ( 1686) 
and Sloane ( 1725), and through their citations by later authors. 

The twelfth edition of the Systema naturae ( 1766) continued with this 
developrnent and is in every way richer in exotic species. The publication 
of the second volume of Museum ... AdoljJhi Friclerici Rrgis (Linnaeus, 
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1764) and of Laurens Gronovius's ZoofJhylacium Gronovlanum ( 1763) had 
continued to supplement ichthyological knowledge with novelties from 
northern South America, southern Africa, and the East Indies. Lin­
naeus's correspondent in South Carolina, Alexander Garden, had sent 
him considerable collections of freshwater and coastal species from that 
area and the Bahamas. Many of them were undescribed, but others 
supplemented the rather inadequate descriptions of Catesby ( 1731-43), 
Browne (1756), and Sloane (1725) which, as may be seen in the earlier 
analysis of Linnaeus's sources, were cited for a number of adrlitional 
species in 1766, evidently following a re-assessment of them after Gar­
den's specimens had been studied. Another important source of exotic 
species was the eventual publication of Seba's third volume of the 
'Thesa11rus' (Seba, 1758) which contained the descriptions prepared by 
Artedi before his death in 1735. Many of these species originated in 
Surinam and the East Indies. 

Linnaeus's ichthyological publications after 1766 were few and virtual­
ly the only significant item was in the Appendix to the Mantissa jJlantarum 

( 1771). He received several further consignments of fish from Garden in 
South Carolina up to 1771, and two of Garden's fish were described in 
the Mantlssa ... Others were entered by Linnaeus (and by the younger 
Linnaeus) into bis interleaved, annotated copy of the Systerna naturae 

which would clearly have formed the basis of a future edition had 
Linnaeus's stroke, and death in 1778, not intervened. 

However , although his major personal contribution to the study of 
fishes bad ended in 1766 his influence continued, mainly through the 
travels and studies of his students. Pehr Forsskål travelled as naturalist 
on the Danish expedition to Egypt and the Red Sea in 1761. He died in 
Jerim, Yemen, in 1763, but his manuscript notes and part of his collec­
tions eventually reached Copenhagen, where the former were published 
by the expedition's only survivor Carsten Niebuhr (Forsskål, 1775). 
Forsskål's observations were the first made on the rich fauna of the Red 
Sea, and virtually the first made by a naturalist (as opposed toa casual 
collector) of coral reef fish in their habitat. Another student, Daniel Carl 
Solander accompanied Cook on his first voyage round the world as 
naturalist in the entourage of Joseph Banks. Although the published 
results of this voyage were minimal rnany of the specimens collected 
(which later found their way to the British Museum), manuscripts and 
paintings were used by nineteenth century students, such as George 
Shaw, Georges Cuvier, John Richardson, and Albert Gi_inther. Although 
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the direct contribution was small, this student of Linnaeus made an 
indirect contribution to the exploration of the world of fishes. Another 
student of Linnaeus's, Anders Sparrman sailed on Cook's second voyage 
with the naturalists Johann Reinhold and Georg Forster. Joining and 
leaving the expedition at the Cape of Good Hope (1772-1775), like 
Solander be must have seen the startling richness of the Pacific Ocean 
fish fauna, and particularly that of New Zealand. His contribution to the 
expedition's discoveries is not fully known, partly due to his junior 
position relative to the Forsters but also because their results lay largely 
unpublished for many years, and Linnaeus probably never received any 
information about them. Sparrman spent a further year exploring the 
interior of South Africa although without making any considerable notes 
on the fishes. It was, presumably, in recognition of bis other considerable 
contributions to zoology and botany that in 1840 Andrew Smith named 
the South African cichlid fish TilajJia sparrmani Smith , 1840 in bis hon­
our. 

Another of Linnaeus's students , Carl Peter Thunberg, also explored 
the interior of southern Africa between 1772 and 1775, before sailing for 
Java, Japan and Ceylon. His were the first collection of fishes from the 
latter countries to be seen in Europe, although be returned only after 
Linnaeus's death. Thunberg later succeeded the younger Linnaeus at 
Uppsala University and it was due to his care (and that of his successors) 
that so much of the early collections of the University, many of them 
Linnaean types, have been preserved. 

Linnaeus's knowledge of fishes thus started as an amalgam of the 
earlier literature supplemented by his own observations as a traveller in 
Sweden and was thus basically confined to the European fauna. As 
eighteenth century commerce brought more contacts with foreign re­
gions so specimens from distant areas, such as Surinam, came to be 
available in Europe . By the end of his life exploration by naturalists bad 
extended knowledge of fishes to those of eastern North America , part of 
southern Africa, the Red Sea , the Nile and Palestine, China, Japan, and 
the tropical lndo-Pacific. The era of the naturalist explorers had already 
commenced. Virtually the only major untouched faunas were those of 
South America, tropical Africa, the Antarctic, and the deep sea, and, 
with the exception of the first, no serious exploration of these was 
attempted fora century and more after Linnaeus's death. 

Perhaps more importantly with the development of ichthyology the 
emphasis had changed from the use of literary sources to the establish-
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ment of names based on specirnens. Many of these type specimens are 
still available in collections in Uppsala, Stockholm , and London and 
provide a vital source of information for taxonomists concerned to estab­
lish th e true relevance of Linnaean narnes of species of fish. 

Appendix I 
Taxa named in the Systema nalurae ( 17 58) without citation of source which were 
based on Museum Adolphi Friderici specimens (see page 164). 

: 255 Gadus mediterraneus, : 262 Gobius niger, : 263 Gobius aphya, Gobius joz. o, : 265 
Cottus scaber, : 269 Pleuronecles ocellatus, : 274 Chaetodon triostegus , : 277 Spani1 
aurala, : 278 Spar/ls sargus, : 279 SjJarus hurta, : 280 Spants salpa, : 281 Sparus 
spinus, : 284 Labrus julis, : 288 Sciaena cappa, : 290 Perca marina, : 291 Perca co t­
loides, : 295 Gasterosteus cluctor, : 299 Mu/lus barbatus, : 300 Trigla cataphracta, : 30 l 
Trigla cuculu.s, : 313 Esox sphyraena, Esox osseu.s, : 314 Esox brasiliensis, : 315 
Atherina hepsetus, : 316 Mugil cephalus, : 319 Clupea mystus, : 320 Cyprinus barbus, 
: 320 Cyprinus gobio, : 322 CyjJrinus niloticus, : 325 Cyprinus dentex. 
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CARL -OTTO VON SYDOW 

Linnceus and Gmelin 

Linrueus and his German contemporaries: tbis is tbe story of tbe me­
teoric rise of bis youtb and th e established fame of bis later years, a 
story of passionate opposition and devout admiration. It is also the story 
of tbe German-speaki ng world of that time, a scientific power soon to 
be the equal of Holland, France and Engla nd. On German soil the 
U niversity of T u bingen, founded in 14 77, the same year as the U niver­
sity of U ppsala, had quickly won fam e througb its early botanists such 
as Leonhard Fuch s and Rudolf Camerarius . 

T u bingen was also the home of Johan n Georg Gmelin. Let me hasten 
to admit that I did not know that before : as familiar as his name and 
deeds were to me , I had nevertheless paid little a ttention to Gmelin's 
origins , family, childbood or scie ntific education, nor to bis fate after 
that heroic youthful journey to Siberia and-if I may be permitted to 
use the ex pression-his subsequent exile to a professorship in St. Peters­
burg, where he, like so many of his compatriots , had acce pted a post 
from Peter tbe Great. 

Gmelin was indeed a son of T ubinge n , however, a scion of an old 
Tubingen family; he took his doctorate there, and later returned to take 
the chair of Botany and Chemistry there- l might well have remained 
ig norant of a ll this, had not th e U ni versiti es of Uppsa la a nd Tubingen 
simultaneously celebrated their quinquecentennials, which led me to 
more closely exa mine th e relati onship between these two fam ous con­
temporary botanists, at Uppsala and Ti.ibingen , respecti vely. 

My d ecision to concentrate upon Linrneus and Gmelin was bolstered 
by the discovery that their relatively extensive correspondence had been 
preserved, bu t-as fa r as I have been able to determine- not yet been 
examined by historia ns. Linrneus' letters, of course, have lo ng IJee n 
available in printed form, but Gmelin's le tters have remained in the capa­
ble hands of the Linnean Society. Moreover, through a curio us coin­
cidence, the U nivers ity Library at Uppsala some fi fty years ago acquired 
all of Linrneus' letters to Gmelin from the latter's fa mily. 

J ohann Georg Gmelin was born in Tubingen in 1709, tbe son of a 
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university apothecary by the same name. In his youth, the father had 
studied chemistry in Stockholm under the skilful chemist Urban Hiärne, 
and according to Professor Sten Lindroth, who has studied the matter 
more closely, Gmelin Sr. apparently taught his children to share his 
veneration and respect for his chemical mentor. vVhen the younger 
Johann Georg, called "Siberian" Gmelin, took his degree in chemistry 
in his native city in 1727, his dissertation was entirely based upon the 
laboratory techniques of Urban Hiärne; the young author had learnt 
these techniques both from Hiärne's printed works and from his father's 
personal instruction. This close connection to the Swedish chemist was 
by no means a short-lived phenomenon, as we shall see from Gmelin's 
letters to Linnreus. 

The same year that he took his degree- before bis eighteenth birth ­
day, in fact-the young scientist left for St. Petersburg, attracted by two 

of bis former teachers who had both entered its recently-founded Aca­
demy of Sciences. A rising star, Gmelin was also drawn into the Russian 
orbit. Well aware of his worth, they immediate ly gave him permission to 
attend the Academy sessions, and the following year appointed him toa 
teaching post which only three years later was converted into a fu ll 
professorship in chemistry and natural history. Gmelin thus was one of 
the original members in this learned body founded by the imperial 
edict that the arts and sciences might take root in the far-flung reaches 
of the Russian Empire. The academy was an artificial creation, lacking 
roots in its native country and with foreigners as its mainstay, but never­
theless respectfully regarded by Western European scientists, who were 
somewhat jealous of the plenteous resources provided by that power­
ful monarch. 

Nor did the Russians lack the energy and initiative to tackle a problem 
of considerable immediacy but frightening scope: the exploration of 
Siberia. The Dane Vitus Bering bad previously carried out the so-called 
First Siberian Expedition, but now the time had come fora new attempt 
to reach the Kamchatka peninsula and, if possible, attempt to determine 
whether the continents of Asia and America were .connected by an isth­
mus or divided by a strait. The purely geographical aspect of this Second 
Siberian Expedition turned into a journey of discovery with a notably 
Scandinavian emphasis: in addition to Bering, his countryman Spang­
berg and the Swede Waxell held important posts. As the expedition 
marched eastward, however, the investigation of the natural history of 
Siberia was just as clearly a German undertaking: command was assumed 
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by the you ng GrneJin, who together with af ellow-countryrnan began the 
long _journey in 1733. Grnelin in facL never did reach Karnchatka, but 
du ring nearly a decade of adventures and hardships he traversed the 
Yast expanses of Siberia, returning to St. Petersburg in 1743 with irn­
rnense scientific treasures, even though his first collection was Jost in 
a fire at Yakutsk. 

At a distance , writes Professor Lindroth, this adventure was eagerl y 
followed by Charles Linmeus. His interest in this expedition derived 
from his \·iews on the Siberian flora and which of its plants he believed 
could be irnported into Sweden. Linmeus, a son of "the age of utility", 
had a purely scientific interest in the vegetable kingdorn which was at 
all tirnes closely linked with a utilitarian attitude towards its products. 
Thus the thought of high-yield Siberian buckwheat or the Siberian larch 
(useful for gun stocks) enthused hirn. Siberian plants seerned particu larly 
appropriate to hirn because the endless plains of Siberia had the same 
latitude as Sweden , so that the plants that thrived in Siberia would pre­
su mably also LhriYe and rnultiply in Linnreus' own country. Linnreus 
did not-and could not-know that latitude was not the only deterrnin­
ing factor: altitudc and the presence or absence of e.g. the Gulf Strearn 
were aJso decisive conditions for plants. 

It was thus of the utrnost importance for Linnreus to attempt ro obtain 
sorne of the treasures piling up in the botanists' herbariums and the 
Acade rny's botanical gardens. Although these treasures had been col­
lected by German scien tists, this research had nevertheless been possible 
only with Russian permission a nd Russian money, so that the concrete 
results, the co ll ections they brought borne, were Russian property and 
thu s to be cornrnunicated to foreigners only after special permission. 
This was particularly true of seeds and living plants in the Academy's 
botanical gardens, so that the Keeper of the gardens was a key figure 
in Linnreus' attempts to obtain access to the coveted Siberian material. 
This keeper was another German rnernber of the Acaderny, J ohann 
Siegesbeck. Unfortunately, th is same Siegesbeck was Linnreus' bitterest 
scientific rival, fired with animosity and resentful indignation , feelings 
which were m ore than echoed in Linnreus' own breast. 

The background was as follows: Linnreus had, of course , not achieved 
success without resistance. Many botanists imrnediate ly protested against 
the principles of his botany, particularly against his systemization 
based upon th e sex ual organs of plants; in this connexion objections 
were also at tirnes raised to the underlying theory of the sexuality of 
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plants, a tbeory ultimately derived from Camerarius. His first critic, and 
one never surpassed in bitterness, was tbat very same Siegesbeck , whose 
first attack came in 1737 , only two years after the publication 01· the 
first edition of Systema Naturr:e. Siegesbeck pointed out tbat dioecious 
plants can produce fully-developed seeds even wben tbe male plant was 
incapable of producing pollen. He claimed that pollen had a nutritive 
function for the plant anda healing one for hu mans, so that it was super­
fluous to assign it a function in fertilization, as well. 

Siegesbeck is best known, bowever , for his repudiation of Linnreus 
on moral grounds: Lh e tbeory of fertilization arouses immoral thoughts 
in tbe r eade r. Moreover, it was not merely or even primarily the theory 
as sucb wbicb outraged a mind such as Siegesbeck's, but above all tbe 
language in wh ich Linrneus illustrated bis theory: the poetic, yet extra­
ordinarily graphic lang uage, rich in anthropomorphic details, used by 
Linnreus in this connexion. Adel to this the palpable enthusiasm he had 
for bis subject: his u nres trained joy burst through whenever he was 
able to show hcnv the fires of love sweep through the lives of plants, as 
wel1- tantus ammjlorum! 

As was his custom, Linnreus did not counterattack directly, instead 
allowing his fai tb ful disciples in Germany and Sweden to join battle. 
Wbile remaining in the background, he provided them with the neces­
sary ammunition: 1739 and 1740 marked the appearance of Browallius' 
and Gleditsch 's rebutta ls, which by 1741 had provoked Siegesbeck into 
producing a new anti-Linnrean polemic. All this of course meant that 
when Gmelin returnecl from Siberia in 1743, laclen with rich booty for 
the botanical treasure-houses of St. Petersburg, the situation was the 
worst possible one for Linnreus' attempts to obtain access to these treas­
ure troves. 

There nevertheless provecl to be one fruitful approach. Early in 1744 
two of Linnreus' fri e nds and colleagues left for St. Petersburg: Baron 
Sten Bielke, a zealous botanist and agrarian with an eslate just outside 
Uppsala, and a young student, Per Kalm , who was one of Linnreus' 
future "apostles" and later to become famous for bis botanical travels 
in northern America. Baron Bielke hacl family business in St. Petersburg 
and Kalm accompanied him in what amounts to the capacity of secretary. 
Nor were the twosome slow in contacting the men that Linnreus con­
siclered key figures in St. Petersburg: scarcely off the boat, they got 
acquainted with Gmelin , and Baron Bielke subsequently contrived to win 
the conficlence of the crusty old Siegesbeck himself- which was no rnean 
achievernent! 



21 6 SLÅ 1978 

And thus we come to th e first contact be tween Gmelin and Linnre us. 
Baron Bielke paved th e way for the alread y-fam ous Siberian ex plorer 
to commence corres pond ence with his celebrated contemporary in Upp­
sala, who at th e time was the dominant figure in th eir field . 

On February 14, 1744 , with Baron Bi e lke as his go-between , Gmelin 
se nt the first of a long se ries of letters to Linn re us. H e described how 
th roughout th e le ngth y j ourney he h ad used Linn re us' handbooks as well 
as possible , but bemoa ned th e fact that upon hi s de pa rture he still pu r­
sued bota n y according to the old methods a nd was not able to thoroughly 
absorb the ne w, i.e. Linnrea n , principles. It was therefore of importa nce 
to him that his forth comin g edition of Flora Sibirica should benefit from 
cl ose contact with Linn reus, to whom he wished to turn whenever dif­
fi cu lties arose about d ete rmining new sp ecies and ge ne ra. 

Na turally enough , Linnreus was entra ncecl to fin e! that the cloor to the 
hith erto unknown Siberi a n flora hacl suclclenly swung wicle. H e irnm e­
clia te ly answered in hi s ope n , charming stylc : 

Your illustrious narne, esteerned sir , had long been know n to me, althou gh 
I grea tl y feared you were no longer to be counted among the living. The loss 
of Amma n [a noth er Germa n botanist also active in Russia] has long oppressed 
m y soul , and thus th e greater was my joy to find that you have been returned 
LO LI S. 

T he friendship of Siegesbeck was as short-li ved as his botanical principles, 
bu t the friendship of Amma n was as trustworth y as h is research. It is my d evou t 
wish a nd prayer that your fri e ndship may also be as e nd uring as your merits in 
bota ny. 

I have acquainted myself with your descrip tions a nd ca n only marvel a t the 
zealousness with whi ch you have observed the most cunningl y-hid stamens a nd 
pistil s. The fri e ndship which you tender me , I r eceive with ope n arms. Let not 
Siegesbeck perturb this fri e ndship , whi ch I shall ever be honoured to retain . 

You have done th e grea tes t of services for ou r kn owled ge of bota ny; you alone 
have discovered as ma ny new plants as many other bota nists together. In botany 
none acquires his prizes at grea ter cost than h e who j ourneys through unfri end­
ly climes; in Lapla nd alone my h ealth suffered more in the space of a half­
year than during all my oth er journeys put togeth er. 

(He re Linnreus has a llowed his lively temperament and his penchant fo r 
exaggeration to carry him away. We know that on the contrary he ;vas 
in perfect health du rin g hi s travels in Lapla ncl . " Never dicl I feel be tte r 
tha n in the moun ta ins" , he exclaims at one point in his clietary notebook. 
Although we know better, Je t us di sregard such trifles. Linnreus con­
tinues:) 
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I await you r Flora Sibirica with intense interest. Do not fail to order it into 
strictly divided genera and species, adding synonyms where such exist, and 
otherwise providing descriptions or illustrations. The place and growing condi­
tions should be stated for each discovery. For the lesser-known species, you 
should note specific traits through which they may be distinguished from their 
nearest relations. In this manner your Flora of one of the remotest lands will 
take its place alongside the Florx of the best-known lands. Nor should you hes i­
tate to call up on my assistance: I shall always be at your service with the greatest 
of pleasure . . . In the second edition of my Genera Plantarum I have called one 
plant genus Gmelina, so that your fame might be spread to all nations , for I 
feared (as I said) that Death had already stolen you from our sight. 

Surely it was impossible for Gmelin to be other than pleased, flattered 
and encouraged by such a letter! His response came immed iately, prom­
ising as a true vassa! to serve and obey his new liege lord: "I promise 
you all my services, a friendship worthy of you; I shall eternally be true 
to you a nd not Siegesbeck." There follows a long harangue-admitted ly 
provoked by Linmeus in his prev ious letter-about how quarrelsome and 
inept a botanist Siegesbeck was: he was "at most a gardene r, but not a 
true botanist". and here, as some of you may already have noted, are 
echoes of the teminology of PhiloSO'phia Botanica. 

It need hardly be said that thi s did not fa ll on deaf ears in Uppsala , 
and thus began a lively exchange of ideas a nd material across the Baltic. 
Although the Russia ns controled their own collection , Gmelin never­
theless was not without resources when it came to sendin g Linnreus her­
barium specimens, seeds and-not infreque ntly-living plants in pots, 
chests or lumps of ea rth wrapped in bark , hi s couriers bei ng Swedes in 
St. Petersburg. While he remained in town, Baron Bielke was an im­
portant mediator, as were Legation Secretary Lagerflycht and Legation 
Clergyman Brelter; the latter subsequently seems to have become partic­
ularly close to Grnelin. A number of anonymous ships's captains should 
not be forgotten, either. Box after box of dri ed specimens (duplicates, 
of course) arrived fo r Linnreus to determine and keep; an impress ive 
amount of work clearly went into his letters in return, their pages filled 
with long taxonomic discussions. Only occasionally is their scientific tone 
lighte ned by more peripheral matte rs, and in this respect Gmelin's letters 
are much more rewarding, more human and of a wider scope. More­
over, their number far exceeds that from Linnreus! It should neverthe­
less be recalled th at Linnreus' correspondence was much greater than 
that of Gmelin, and the former seems to have had a totally different 
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capacity for desk work than Gmelin, who is said to have done justice to 
his motto, "Festina lente". 

Seeds and printed botanical treatises crossed the Baltic in the reverse 
direction, as well: academic dissertations that were slender, yet often 
filled with scientific dynamite, compendious systematic handbooks or 
accounts of voyages and travels- the letter of course written in Swedish, 
leading Gmelin to lament his insufficient learning: he could not under­
stand Linrneus' native tongue, althougb B:elter at times functioned as a 
translator for bim. 

These were the years <luring which Linn:eus became preeminent 
among his colleagues. It has been said that he conquered merely by 
means of the volume of his published works. No other contemporary 
botanist bad such a firm grasp of the entire world's plant kingdom, and 
no other reference works provided such an up-to-date review of the 
entire known field of systematic botany. If one wished to publish material 
that one claimed was new, as of course was Gmelin's desire, it was simply 
impossible to ignore the works of Linn:eus. 

But Gmelin was not able to obtain all of Linn:eus' works: as early as 
his second letter, he inquired aboutHort!ls Clijfortianus. He did not have 
a copy of his own and had to be content to use Amman's old copy, which 
the Academy had bought after his death. Gmelin bad sought the work 
in Germany, but failed to obtain it, and his half-brother had fruitlessly 
inquired in the land where it was printed, Holland, the promised land 
of booksellers and publishers. Neither money nor prayers, "aut pretio 
aut precibus", had helped. He now hoped that the author could belp 
him, but this was not to be. This magnificent volurne, the only one of its 
kind by Linn:eus, and one of the few volumes of engravings he chose 
to produce (although the genre vvas common enough in Europe), was 
already rare and difficult to corne by even at that time. It is striking 
that although S\\'eden had begun to take its place as a major power 
witbin the natura! sciences, it rernained a poverty-stricken country on 
the outskins of Europe, and could not offer Linn:eus the externa! cir­
curnstances required for quality etchings. Finally he referred Gmelin to 
his own publisher, Salvius, in Stockholm, who apparently had a copy, 
but were asking a price of four Dutch gold ducats. "Frightfully expen­
sive- I should not wish to pay such an amount", wrote Linn:eus, who 
in bis own way was opposed to expensive copper-etched illustrated vol­
L1mes, as Professor Heller only five years ago rerninded us at the Linn:ean 
Symposium in Pittsburgh. Gmelin nevertbeless held finn and said that 
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he was willing to pay eve n so exorbitant a price for this indispensible 
work . The correspondence unfortunately fails to inform us wheth er he 
ever received his copy of th e "Hortu s". 

It is in connex ion with these book transactions that we again come 
upon the name of Hiärne. In addition to his position in natura! history, 
Gmelin was a lso Professor of Chemistry, a corn bi nation frequ ently fou nd 
at the time , and one which he was to r etain even upon his return to 
Tubingen . On one occasion he reques ted Urban Hiä r ne's Parasceve, his 
"Prolegomena" for his laboratory experiments in Stockholm. Hiärne's 
magnum opus in chemistry was of course familiar to him from his years 
as a student and he now clearly needed it in St. Petersburg, as well. 
H e returned to it and its continu ation , Acta et tentamina chymica , on 
nume rou s occas1ons. 

T hroughout their correspondence a consta nt refrain is the a nirnos ity 
Linnreus a nd Gmelin bore towards Siegesbeck. This is not the proper 
occasion to deal with such matters, but it ca nnot be denied that for the 
non-partisan modern reader of these le tters this ani rnosi ty produces a 
somewhat manic impression. I shall confine myself to one ep isode as 
told by Gmelin, since I find that it gives us a living conte mporary picture 
of Academy sessions; by a ll descriptions th e Academy was a nes t ofin­
trigues of the worst sort, a nd Gmelin 's sketch revea ls the circumstances 
under which th e foreign mem bers had to work. 

Siegesbeck-who, by the way, the two bosom friends in their letters 
often called Siegesbeckiodes , rath er than Siegesbeckius (a jest wh ose 
point will at any rate hardl y escape the systematic botanists present)­
Siegesbeck, it seems, had <luring a session of the Academy become in­
volved in a dispute with Gmelin concerning som e botanical question. 
Gmelin finally cut him off, crying "There's too rnu ch talking going on 
here! Show us ,-v hat you mean by bringing the plant to the next meeting." 
Siegesbeck a nswered, " It is not permitted to take plants out of the garden 
and bring them anywhere else ." Grnelin: "But remember that the garden 
belongs to the Academy and not you, and that you cannot den y the 
Academ y anything which is its own , above a ll [and here is the sting] in 
the rnanner in which you give away a ny plant a t all to foreigners." Sieges­
beck: "Oho, are your referring to Baron Bielke?" Gmelin: "Pe rh a ps, 
perhaps--you have heedlessly give n plants to hirn , a lthough you should 
have known better." 

I admit that the circumsta nces ha rdly seern crystal-clear to me , and 
th at we are perhaps dealing with a triangular intrigue , or even a four-
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way one involving Linnreus and Gmelin, Siegesbeck and Bielke. But I 
think that this exchange of retorts--regardless of how sterile they may 
have been- seems so correct, so true, that I did not want to omit it here. 

Let us leave such trivial quarrels, however, and turn to the higher and 
pu rer realms of science. Af ter all, the greater part of their correspond­
ence cancerns news and discussions of the latter sort. One Uppsala dis­
sertation that aroused particular interest in the scientific world was 
presented in 1745 and dealt with a newly-discovered plant, noted only 
the previous year, apparently a descendant of the species Linaria vulgaris, 
and whose inflorescence and arrangement of stamens clearly deviated 
from previously known specimens. To this flower Linnreus gave the 
name Peloria ("monster") and listed it as a separate genus. Quite clearly 
this empirically demonstratable case of change of species must have 
dealt a blow to his former belief in the immutability of species. Its five 
different and regularly placed stamens indicated that Peloria belonged , 
not merely to a new genus, but even to a dass different from that of its 
parents . If this Peloria bred true, then a considerable part of established 
botanical theory would be overthrown: it would no longer be possible 
to base the genera upon fructification and the most natural classes 
would be torn asunder. In this same dissertation, however, Linnreus ad­
vanced the theory that this perhaps was a case of hybridization between 
Linaria and a completely different flower. If Peloria is a hybrid and p~o­
duces germinative seeds, said Linnreus, then a new truth will dawn in 
botany, with important consequences for systematic classification. 

Through Brelter, Gmelin swiftly learned of this treatise by means of a 
review in the Swedish paper, Lärda Tidningar, and immediately wrote 
to Linnreus about the matter: "Several years ago I had already come 
upon the idea that new plants can arise through crossings between dif­
ferent species of genera. I now possess five or six Siberian species of 
the genus Delphinium, whose differentias I can clearly demonstrate. But 
from Siberia I brought home only two species. There is much in botany 
which hitherto has indeed been impossible to explain, but which can be 
explained by this theory, if it can be accepted." Gmelin thus supported 
the concept that new forms can occur through hybridization. The prob­
lem was long to haunt him: he often came back to the question in letters 
to Linnreus and others , and ultimately adopted it as the subject of a 
printed oration upon his return to Tiibingen, his "Sermo academicus de 
novorum vegetabilium post creationem divinam exortu". 

The correspondence between the two friends took a more personal 
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turn when Linnreus asked Gmelin for his portrait. He had received a 
copper etching of Haller's portrait and delighted in it , and now wished 
to have Gmelin's as well. "O, that I might have your portrait, too. You 
must indeed have one made, because this shadow-portrait alone will 
remain in this world, all else being subject to the law of mutability." 
And Linnreus did indeed receive a copy of the well-known copper­
etching. "My own boldness never had sufficed to send it," said the modest 
Gmelin , "for I do protest my unworthiness and reject all vanity ." But 
Linnreus was overjoyed : "I thank you for your portrait. I await it in the 
next shipment from our friend Lagerflycht. In my mind's eye I have 
often seen you , and the greater will be my joy truly to see your face and 
observe the most noble soul that does dwell therein . You shall receive 
your place among my botanic household gods in the room where I give 
my private seminars." 

Surely that was overdoing it a bit, Gmelin felt: "I nearly burst out 
in laughter when I read that you had hung me there among your Penates, 
for I have rather regarded myself as a spirit which night and day inter­
rupted your studies to beg services of you. Should I ever receive your 
portrait, however, Ishall provide it with a place above my penates. " 

In this connexion it should be mentioned that in the recently-restored 
Linnrean house in Uppsala, the old lecture-room has also been restored 
to its original form, where the walls are decorated with copper portraits 
of Linnreus' colleagues, precisely in the manner described by him in his 
letters and other writings. 

The time was approaching for Gmelin's departure. In the same letter 
in which he wrote those jesting lines about himself as a ghost in Linnreus' 
study, he mentioned that he was on his way home. His health was no 
longer satisfactory and he felt how the strenuous years in Siberia had 
exacted their toll. "Under such circumstances it is better that I dwell in 
my native land. We can continue our correspondence through Ham­
burg." He hoped to accomplish more <luring one year in Tiibingen than 
five in St. Petersburg,where his medical practice continually interrupted 
his work on Flora Sibirica . 

In 17 4 7 Gmelin left St. Petersburg for good and two years later was 
hard at work in his home town. "I daily give lessons in botany for the 
students of medicine, who now commence to rejoice in the fundaments 
of true and correct botany. For doubtless there is much to do here. Since 
the days of Camerarius our university has scarcely been able to rejoice 
in botany, and my predecessor scarcely recognized three plants, and that 
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only through their habitus!" There speaks a true Linnrean, if we may be so 
disrespectful, a man who recognizes a species by its stamens and pistils , 
rather than by anything as vague and doubtful as its outer appearance. 

Gmelin's final letter to Linnreus dates from 1750 and cancerns gar­
dens. "We have here a small academic garden, which is miles behind 
yours in Uppsala. Here there is but one tepidarium [although Uppsala 
in fact had no more] and no calidarium at all. Time may perhaps change 
this for the better." (And indeed his wish has come true, as I myself had 
the pleasure of experiencing when precisely one year ago I visited Tu­
bingen and its new botanical gardens, one of the very best-planned and 
endowed in all of Europe.) 

Linnreus' final letter to Gmelin came the following year. Gmelin's 
accounts of his Siberian travels had just been published. "It was with the 
greatest pleasure that I devoted last evening to your /ter Sibiricum. No one 
has deserved better of botany than he who fora decade traveled in such 
barbaric lands." Linnreus' parting words in this correspondence are, "My 
regards to your charming wife. May God grant that your marital bed be 
blessed with sons worthy of their father's deeds ." 

And Gmelin <lid indeed have children and descendents who did 
honour to their father's name and spread glory over the family. Never­
theless, the interest in natura! history descended to a collateral line: it 
was his nephews and their descendents who were to continue Johann 
Georg's passion. An important name in this connexion is Johann Fried­
rich, who edited new editions of Linnreus' Sys tema Naturx, and who cor­
responded with Linnreus' successor in Uppsala, Thunberg. And we may 
perhaps say that the circle closed when another descendent from a col­
lateral line, Christian Gottlob Gmelin, who died in 1860 as Professor of 
Chemistry in Tiibingen, made the pilgrimage to Stockholm in the early 
1800's, as did his ancestor Johann Georg the elder, in order to steep him­
self in the science of chemistry, this time at the feet of Berzelius. 



HEINZ GOERKE 

Linnaeus' German pupils and their 

significance 

Linnaeus' relationships with German professors, physicians and natura! 
scientists, especially with Albrecht von Haller, Johann Andreas Murray, 
but also with Johann Gottlieb Gleditsch, Lorenz Heister, Johann Georg 
Siegesbeck and J ohann Christian Daniel Schreber have of ten been 
examined historically. His relationships to scientific academies and 
societies have also been closely studied. Here the question : How much 
did individual scholars contribute to the acceptance of Linnaeus' ideas 
(especially his sexual system) in German-speaking countries? On the 
other hand, of equal interest is the question how much these same 
scholars supported him through scientific communication as well as 
through relaying knowledge of the continental European literature and 
contributing to his natura! science collections. The 18th century was-­
with respect to relations between scholars--a time of study-travels and 
correspondence. Only a few, however, were able to undertake scientific 
voyages several times , especially when these extended beyond their own 
homelands. Usually it was possible to make only one voyage abroad, that 
came at the very end of the studies or shortly thereafter, often under­
taken to graduate, and through which the first personal contacts to other 
scholars were formed, which often led to decade-long correspondences. 
Such was the case with Linnaeus. 

On his trip through Germany to Holland , Linnaeus made contacts 
with only a few people; among these that with Johann Peter Kohl 
(1698-1778) is untypical. Earlier he had had a correspondence with 
Kohl , in which he communicated about his scientific work , especially his 
trip to Lappland. Kohl, then, in his journal Hamburgische Berichte fur 
gelehrte Sachen published a report about this. Linnaeus came into contact 
with other Germans in Holland and also in England. In Holland he met 
the anatomist, Johann Nathanael Lieberkuhn (1711- 1756) and the 
physician Johann Bartsch (1709- 1738); in Oxford, the professor of 
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botany, Johann Jakob Dillenius (1687-174 7) , as well as the flower-paint­
er, Georg Dionysius Ehret (1708-1770) . On the walls of the bedroom of 
Linnaeus' estate in Hammarby are flower-paintings by Ehret. Linnaeus 
wanted to interest him in working for the University of Uppsala later on, 
but this did not succeed. -In all considerations about Linnaeus' ties with 
Germany, we must distinguish clearly between those scholars, who not 
only because of age but also because of position can be considered his 
equals, those who either supported or opposed him, and those who, in 
the true sense, were his pupils. Those latter were those , who attended his 
lectures , who took part in his demonstrations and shared and passed on 
his views. When we use such a definition , we should restrict ourselves 
concerning the German pupils to Johann Andreas Murray and Johann 
Christian Daniel Schreber, and perhaps also Johann Beckmann, who 
spent a long time in Sweden and studied with Linnaeus. Beckmann, 
however, became active in Economics later on and, in contrast to Murray 
and Schreber, was no physician. Among those in Germany with whom 
Linnaeus exchanged letters , there were man y who not only sent him 
scientific news and objects but also answered specific questions for him. 

Additionally, if we examine Linnaeus' relationships to his German 
pupils , we should not overlook the fact, that he was himself Professor of 
Medicine, and, thus, the other basic natura! sciences belonged as well to 
his academic tasks. Science historians do not consider this often enough. 
For some educated people, Linnaeus emerges as merely a botanist, 
having occupied a chair only in botany. In his publications, especially 
dissertations of his pupils, which we know he generally wrote himself, his 
medical profession is unmistakable. His close relation to medicine is even 
more evident in his correspondence, especially with his good friend and 
president of the Roya l Medical College in Stockholm, Physician-in-Ordi­
nary, Abraham Bäck (1713-1 795), demonstrating the great influence 
that Linnaeus had on public health and legislation concerning it. 

In several publications, I have already referred to the importance of 
Johann Andreas Murray (1740-1791) for Linnaeus. These publications 
are mainly in German and Swedish and I want therefore to mention the 
more important facts concerning Murray's biography and especially the 
ties of his famil y to Sweden. 

Johann Andreas Murray was a member of a Scotch family that , in the 
17th century, emigrated to Prussia . Not far from Memel, in a region that 
later became East Prussia, Johann Murray (1665--1721) acquired an 
estate. Andreas Murray, one of his sons , studied theology in Königsberg 
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and Jena and became a priest in Holstein. He then went to Stockholm as 
vicar of the German Church. A son from his first marriage, Johann 
Philipp Murray, became professor of philosophy in 1755 at the Universi­
ty of Göttingen, founded earlier in 1737. Through him, the relationship 
of the family to this new, very modern university was started. 

Andreas Murray married in Stockholm the daughter of the first priest 
of the German Parish, Johanna Christina Golitz. They bad three sons. 
The oldest was Johann Andreas. His brother, Gustav, seven years 
younger, became a theologist and later Bishop of Västerås. The third 
son, Adolph Murray, became Professor of Anatomy and Surgery at the 
University of Uppsala. 

Johann Andreas Murray arrived at 16 at the University of Uppsala and 
became a student of Linnaeus' . Nils Rosen von Rosenstein (1706-1773), 
famous Physician-in-Ordinary and author of a basic work in pediatrics, 
and Rosen's son-in-law, Samuel Aurivillius ( 1721-1767), were among bis 
teachers. In 1760, Johann Andreas Murray went to Göttingen to con­
tinue bis studies. As Linnaeus' pupil and as a result of his good botanical 
conversance and also probably the assistance of his brother, he was 
appointed lecturer for botany in 1763, receiving his Doctor's Degree in 
the same year. Merely one year later, he became Professor Extraordinary 
at the Medical Faculty. In Göttingen, he earned special merit through 
further development of the botanical garden, which he enlarged and to 
which he added new plants. In 1765, Murray was called to the University 
of Altdorf, which belonged to the Independent City of Ni.irnberg, as 
Professor of Medicine. Murray remained in Göttingen , where , in 1769, 
he was appointed Full Professor at the Medical Faculty. It is interesting 
that Murray was first appointed Professor of Botany at the Faculty of 
Philosophy and that this professorship was then transferred to the Medi­
cal Faculty. In addition , Murray practised as a physician. That he had 
had medical experience is demonstrated in the letter to Albrecht von 
Haller, in which he describes the sickness and death of his brother, pro­
fessor of philosophy, in 1776. Accordingly, Johann Philipp Murray died 
as a result of an advanced pulmonary tuberculosis.Johann Andreas Mur­
ray was a devoted disciple of Linnaeus' views, uncritically defending his 
teacher's sexual system . His own publications in botany are of Iesser 
importance. His knowledge and ability in this field are however evident 
in his !arge work Apparatus medicaminum, which was published from 1776 
to 1792 in 6 volumes. The last volume appeared after bis death and was 
issued by Ludwig Christoph Althof (1758-1832), his pupil. This work, 

15 - SU. .. 1978 



226 SLÅ 1978 

not only a collection of pharmaceutical and pharmacological facts, but 
also containing clinical and therapeutic observations, offers the best 
perspective of medical therapy in the second half of the 18th century. To 
what extent Johann Andreas Murray reports about new publications in 
all fields of natura! science and about personal relations between scho­
lars, their careers, etc. to his teacher Linnaeus, can be seen from their 
correspondence. Linnaeus recognised the devoted affection of his pupil 
in 1770 in naming a plant genus Murraya. Still, Murray had requested 
this honour, and Linnaeus exacted as fulfillment of the scholarly re­
quirement some botanical papers from him. Thereupon Murray pub­
lished in the Proceedings of the Swedish Academy of Science Beskrifning 
på en rar ört Aletris Capensis and in 1771 in the Proceedings of the 
Academy of Science in Göttingen Commentatio naturam foliorum de ar­
boribus cadentium expendens. 

Between 1774 and 1781 Johann Andreas Murray published his "Prac­
tical Medicine Library" (Medizinisch-praktische Bibliothek) in 3 volumes. In 
this he comments on publications in Swedish and on many personal 
news-items concerning Swedish schalars. 

During a visit to Sweden, which Murray undertook in 1771, he met, of 
course, his teacher, Linnaeus, and the latter gave him the manuscript of 
the new edition of the botanical portion of his Systema naturae. Murray 
published it as the Systema vegetabilium, the 13th edition of the Systema 
naturae in Germany. Linnaeus' gratitude for the fact that the work could 
appear in 1774 and that Murray could send him a considerable fee for it 
through his brother-in-law, a merchant in Stockholm, is evidenced in his 
letters. Johann Andreas Murray translated several works of Swedish 
physicians and surgeons into German, among them the famous book by 
Nils Rosen von Rosenstein about pediatrics (Anweisung zur Kenntniss und 
Cur der Kinderkrankheiten), printed in 1766 in Göttingen and Gotha. After 
the death of Linnaeus junior in 1783, it was debated whether or not to 
appoint Murray his successor. Murray stayed on, however, in Göttingen, 
probably because of his health. He died in 1791 at the age of 51. 

Among Linnaeus' favourite pupils was Adolph Murray (1751-1803), 
the younger brother of Johann Andreas, whom we have already men­
tioned. In 1772 to 1776 he undertook a large study-voyage to the conti­
nent and thus was able to visit his brother in Göttingen. On J une 17, 
1774, Linnaeus wrote to Johann Andreas Murray in Göttingen and 
asked him to inform his brother that he had been appointed Professor in 
Anatomy and Surgery in Uppsala. 
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Of greater importance for Linnaeus with respect to communication 
with German-speaking scholars was the association with Johann Chris­
tian Daniel Schreber. In his biography Fries placed him first among all 
foreign pupils Linnaeus had had. Schreber's significance is, indeed, 
extraordinary, not only because of personal contacts with Linnaeus and 
the resulting correspondence, but also because of the great influence he 
exercised on German academic life and as a scientific writer. Of special 
interest might be Schreber's engagement as translator and editor of a 
great number of papers written by Linnaeus and his pupils. A good 
many of these enjoyed an enormous circulation in Central Europe and 
greatly promoted Linnaeus' reputation. Schreber was one of the most 
important German scholars in Medicine and Natura! Science in the 
second part of the eighteenth and at the beginning of the nineteenth 
centuries. He is well-known as Professor of Medicine, Botany, Natura! 
History and Economics at the University of Erlangen and as President of 
the Imperial Leopoldina-Carolina Academy of Naturalists. 

On January 17, 1739, Johann Christian Daniel Schreber was born, at 
Weissensee in Thuringia. His father, Daniel Gottfried Schreber, at that 
time an agricultural administrator, moved to Halle and Bi.itzow where he 
was assigned a chair in Economics and Agriculture. Probably due to him, 
the young Schreber became interested in Linnaeus and his work. Daniel 
Gottfried had translated and published three papers of Linnaeus', the 
first one in 1761 in his Sammlung in den ökonomischen, Policey- und 
Cameral-Wissenschajten, referring to transformation of cereals, especially 
of oats to rye. Johann Christian Daniel matriculated at the University of 
Halle and published his first paper, entitled Lithographia Halensis, in 
1758 . In this same year, he started his correspondence with Linnaeus 
and arranged a journey to Sweden. But only as late as early June, 1760 
<lid he arrive at Uppsala to visit Linnaeus and hear his lectures. Soon 
after his arrival, he passed the medical examination, on June 10, and 
defended his Theses medicae four days later. He received his M.D. on June 
16. The dissertation is a very short one, the shortest of all defended 
under the sponsorship of Linnaeus. The circumstances involved in 
Schreber's graduation recall Linnaeus' own graduation at Harderwijk, in 
l 73~five days after his arrival he had received his diploma. Some facts 
concerning Schreber's visit to Sweden and his graduation are worth 
mentioning because they characterize Linnaeus and his relations with 
foreign visitors. 

Schreber's name appears for the first time in a letter which Linnaeus 
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wrote to Abraham Bäck ( 1713-1795), Royal Physician-in-Ordinary and 

President of the College of Ph ysicians (Collegiu m medicum), dated 
March 2, 1759: Linnaeus reports that Schreber had published papers on 

mineralogy and insects, meaning the Lithographia Halensis (Halle 1758/ 
59) and Nova ::ijJecies insectorum (Halle 1759). The most interesting refer­

ence to Schreber, however, can be found in a letter of Linnaeus to Baron 
Anders Johan von Höpken (1712-1789), Chancellor of the University of 

Uppsala from 1760 to 1764, dated May 14, 1760. Linnaeus announces 

the arrival of two students from abroad, both sons of professors. It refers 
to Nicolaus Laurent Burman ( 1734-1793), the son of the Professor of 

Botany at Amsterdam , Johan Burman (1706-1779), and Schreber. Lin­

naeus writes: 

One of the young men, Doctor Schreber, is bright and fully qualified. He has 
sent me different, pleasant observations and rare insects du ring several years of 
our correspondence, as well as a little book with many pleasant observations. 

He has tried to come to hear my lectures for three years and was ready to start 
last year , if measles had not stopped him. After he finally left and came to 
Hamburg, be wrote from there on April 30, that he hoped to be with me before 
Whitsuntide. I myself, always wary of theological and political matters, fear 
same one could criticize me or attack Your Excellency because of my welcoming 
him from Halle, a hostile country , although our innocent pleasures with flowers 
and insects areas remote as children's play from the trade of war. Therefore, I 
venture and presume submissively that Your Excellency inform me, whether I 
may meet this Doctor Schreber, as customary with students and foreigners, 
without offending the ordinances obtaining in the case of war, etc., for otherwise 
I would abstain from his company, even though I am convinced of bis unique 
desire to learn, and it has been conventional among the mast cultivated nations 
to permit students to pass through unimpeded. 

Four days later, on May 18, the Chancellor answered: 

His Maj. the King, who graciously appreciates this cautious behaviour, has 
granted permission to the student concerned to come into the kingdom, and to 
Uppsala, and therefore, there is nothing to defer you from displaying your 
gentleness in teaching and courtesy in your relations, which stimulate those 
eager to learn, and from attending to your guests . When Dr Schreber arrives, it 
should be easy for you to determine, if he is interested in Botany only or desires 
as well political news and discussion. In the latter case, you should select a 
qualified student to keep him company and watch his behaviour and give you 
information about it. 

This should be the only consideration, that is required-and this for only a 
short time-until we have come to know the nature and interest of this stranger 
to our land. 
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From an additional letter addressed to the Chancellor of the U niversi­
ty, written by Linnaeus as Dean and bearing his signature and that of his 
colleague, Samuel Aurivillius (1721-1767), datedjune 10, 1760, we learn 
of further interesting details about Schreber's first weeks in Uppsala and 
the reasons as well for the has ty completion of his graduation: 

Johann Christian Daniel Schreber, newly registered at the University, has 
applied for ad mission as candidate for graduation for the beginning of the next 
semester. The Faculty has examined him and decided , he is worthy of such a 
title , and that he possesses an unusual knowledge in the field of Botany and all 
the Natura! Sciences, and especially of insects. Because, however, it is not usual 
here to have graduations every semester, [ ... J the Faculty considered it best that 
Schreber take his degree on the following Monday, with the other graduating 
students, especially since such ceremonies claim much time of teachers and 
students. 

Thus it is a respectful request of the Faculty that Your Excellency grant the 
permission that next Monday Schreber graduate and that his "Theses medicae" 
be available for disputation next Saturday, even if it has not been made available 
for inspection fora complete 11 days before the day of disputation. Should your 
precious time and the greatly important events in the service of the Kingdom 
allow your agreement by the next mail-day, the procedure will be followed 
through. In addition, this licentiate Schreber, according to our careful examina­
tion of his nationality, is not a Prussian but a Saxon, for he was bom in 
Thuringia, even if his father was an Extraordinary Professor in Halle, who 
recently transferred to the newly opened Academy in Biitzow in Mecklenburg as 
Professor of Economics. 

In a footnote to this letter, Fries states, that it was handwritten by 
Linnaeus, and signed by him and Aurivillius. He states as well that in the 
annals of the Medical Faculty, concerning the examination held on the 
same day, one sees , that Schreber, "in the field of Natural Sciences, had 
had at his disposal more knowledge than anybody else had been able to 
demonstrate u p u ntil this time". 

Baron Höpken approved the application and, as a result, Schreber's 
graduation could take place. In Linnaeus' correspondence are to be 
found other references to Schreber, from which it can be seen how much 
his abilities and knowledge were valued by Linnaeus. We cannot go into 
further details here. 

Schreber spent about half a year in Sweden. In this time he had 
apparently acquired sufficient knowledge of Swedish so that he could 
read and possibly translate his teacher's works. 

Before we can treat further scientific relations between Schreber and 
Linnaeus, we have to discuss additional developments in Schreber's 
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career. It should be clear that Schreber, immediately after his stay in 
Sweden, went to Butzow in Mecklenburg, where, as already mentioned, 
his father had become professor at the new university. As a result of a 
dispute between the City of Rostock and the Duke of Mecklenburg, 
based on differences between a scholastic-orthodox and a pietistic ap­
proach in the Faculty of Divinity, the Duke Friedrich founded in Butzow 
a university that bore his name. It existed from 1760 to 1789 and then 
was reunited with the U niversity of Rostock, which had been founded in 
1419. Indifferent biographies there are varying figures for the length of 
time Schreber spent in Butzow. He seems to have practised there as a 
physician and, additionally, as an instructor of Natura! Sciences. His 
relationship to the University remains, however, unclear. The most reli­
able information seems to come from Fikenscher, who wrote in 
Schreber's time, that the latter came "as physician to the college in 
Butzow in 1761" and "received the permission to hold lectures at the 
U niversity". 

Schreber remained in Butzow until 1764 and then went to Leipzig as 
Secretary of the Economic Society. Through his writings and as a fol­
lower of Linnaeus, he became well-known in Germany. He was elected a 
member of important learned societies, among those the Imperial 
Leopoldina-Carolina Academy of Naturalists, in which he later played an 
important role. 

In 1769 he was appointed as the Third Professor of Medicine at the 
Friedrich-Alexander-U niversity in Erlangen. This university was found­
ed by the Markgraf of Bayreuth in 1743, in his small principality. The 
U niversity was transferred to Prussia in 1791, was controlled by the 
French in 1806, and ended up in Bavaria in 1810. By this time the 
danger of its closing threatened, but it remained open, due in great part 
to the fact that it was protestant and the only one of its kind in the 
Kingdom of Bavaria. These difficult years, difficult economically and 
politically, were experienced by Schreber, and his reputation as scholar 
played a not insignificant role in the continued existence of the Universi­
ty. 

On August 25, 1770, Schreber held his opening lecture about the 
relationship between medicine and economics (De nexu scientiarum 
medicarum cum oeconomicis). He then stayed in Erlangen 40 years refusing 
all other appointments. In 1773 he became Director of the Botanical 
Garden, newly created for the U niversity and in 1776, Professor of 
Natura! History. A year later, he became Curator of the Collection of 
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Naturalia. In 1791 be became Second Professor of Medicine and was 
selected as well, in tbe same year, President of tbe Leopoldina. As­
sociated witb tbis was an elevation to the nobility and a granting of the 
privileges of Imperial Councillor, Physician-in-Ordinary and Count 
Palatine, these awarded as special distinctions to the Society and its 
President. Schreber was appointed First Professor of Medicine in 1793, a 
substantial promotion in terms of income and status. In 1795, the King 
of Prussia--Erlange n belonged to this state in that time- appointed him 
Privy Councillor. Among the honours that famous learned societies 
bestowed upon him, we will only mention the Linnean Society of Lon­
don's election of him as a member in 1800. Scbreber died on December 
10th 1810, only a few days after the King of Bavaria, Max. I Josepb had 
decided that the University of Erlangen could continue to exist. 

Scbreber occupied all tbe bigh academic positions of bis University, 
and was twenty-one times alone Dean of tbe Medical Faculty. On tbe basis 
of bis !arge scientific correspondence , be was able to increase tbe number 
of objects of the Collection of Naturalia, and tbe size of the Botanical 
Garden , as well as his personal herbarium. At the Medical Faculty he 
held lectures in Botany, Physiology, Dietetics and Alimentary Science 
(Materia alimentaria), and, at the Philosophical Faculty, in Political Science 
("Kameralistik"), Agriculture, and Technology. His extensive knowledge 
of astronomy was famous. Schreber had mastered exceptionally Latin, 
but was also conversant with Greek and Hebrew. As a speaker, however, 
he was not very stimulating; his lectures were considered dry and not 
very attractive. He never had a !a rge circle of pupils and was considered 
an introverted scholar. 

His comprehensive literary work cannot be extensively handled here . 
A complete bibliography of his papers does not exist , but there are 
several compilations of his most important publications. Among his bo­
tanical works, his "Description of Grasses" (B eschreibung der Gräser) oc­
cu pies the most important position . It appeared from 1769 to 1810 in 3 
volumes, with 54 coloured plates . 

On this occasion Schreber's translated and edited works of his teacher 
should interest us. Chronologically arranged , the translations of two 
travel-journals appear first; these Linnaeus wrote about bis trips to the 
isles of Öland and Gotland, as well as through Westgothland. The trip 
to Öland and Gotland was made in 1741. The report about it appeared 
in Swedish in I 745, and Schreber's translation was published in Halle in 
1764. The trip to Westgothland took place in 1746, and the dexcription 
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of it ("Wästgöta-Resa") was printed by Salvius in Stockholm in 1747. 
Schreber's translation appeared in Halle in 1765. Schreber was living at 
that time in Leipzig. He dedicated this translation to the merchant of Lu­
beck, Peter Hinrich Tesdorf, feeling the important economic observa­
tions justified the dedication. Schreber wrote in his preface ("Vor­
erinnerung") that he had made a complete translation but that he had 
also adapted the work to Linnaeus' newest additions in nomenclature. 
Thus the animal nomenclature follows the second edition of the Fauna 
svecica and the 10th edition of the Systema naturae. In this context, the 
10th edition (Editio decima), appearing in 1758/59 in Stockholm, printed 
by Salvius, was probably used. A reprint of this 10th edition was edited by 
Johann Jacob Curt in Halle in 1760, the same publisher who issued 
Schreber's two translations. The plant-names were adopted by Schreber 
from the second edition of Species plantarum, those of stones and minerals 
from Museum Tessinianum and Systema naturae of 1748, known as Editio 
sexta. Anyone who has mastered both languages and campares the two 
texts will observe with astonishment that the translation isa truly faithful 
one. It is scarcely to be believed that Schreber had been able to acquire 
such a thorough knowledge of Swedish in so short a time, so that the 
translation must have had the help of cooperating translators. Whether, 
<luring his stay in Sweden, Germans living there helped him in the task of 
translation, or, later in Butzow or Leipzig, Swedes, whose knowledge of 
German was sufficient, is a moot question . Neither assumption can be 
proved . 

In the year 1749, the first volume of dissertations, called Amoenitates 

academicae and printed by Cornelius Haak appeared in Leiden. These 
dissertations had been defended under the sponsorship of Linnaeus and 
had up until then only been published as separates . Petrus Camper 
( 1722-1789) was the editor. He distinguished himself later as Professor 
of Anatomy and Surgery at the Universities of Franeker, Amsterdam 
and Groningen. He is well-known through numerous publications in 
Anatomy and Natura! Science. In this volume, heading the group, is 
Linnaeus' own dissertation Defebrium intermittentium causa, with which he 
obtained promotion in Harderwijk on June 23, 1735. In the same year, 
the first volume of dissertations of Linnaeus' students, edited by Lin­
naeus himself, appeared in Stockholm and Leipzig. It has been shown 
that this edition appeared after that of Leiden. Furthermore, the Leiden 
publishing-effort ceased with the first volume. 

The second volume of Amoenitates academicae was published in 17 51 in 
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Stockholm by Lars Salvius , and at the same time in Amsterdam by 
Wetstenius. In 1785 Schreber began an Editio tertia, whose first part 
agreed entirely ,vith Linnaeus' own edition. The dissertation Flora oecono­
mica, the penultimate one, offers the only change. It is one page longer 
and thereby responsible for the increased length of the book. The three 
editions agree entirely in volume three to seven. Schreber's edition ap­
peared, thus, af ter the demise of Linnaeus (vol. l: 1785, vol. 2: 1787, 
vol. 3: 1787, vol. 4: 1788 , vol. 5: 1788, vol. 6: 1789, vol. 7: 1789). Lin­
naeus' 7th volume of his own work was published in 1769. From 1785 to 
1790 Schreber published still three additional volumes of Amoenitates 
academicae. Linnaeus junior wanted to publish as a continuation of his 
father's collection these theses but was prevented by his early death. In 
the preface to the 9th part, Schreber discusses details about the publish­
ing. In the 10th part, he included Linnaeus' own dissertation, the one 
with which he graduated in Harderwijk. It is clear from this fact that 
Schreber supplied an alternative <late to the one to be found in the 
original, namely June 24th instead of June 23rd. Why Schreber settles on 
this <late, which Linnaeus also notes in his autobiography, is unclear. 
Afzelius' "Egenhändiga anteckningar" appeared first in 1823. The cita­
tion of the 24th of June in the Memoirs was considered by Gustaf Drake, 
in 1933, as a slip of remembering. In this last volume Schreber also 
printed three dissertations that had appeared under Linnaeus junior's 
sponsorship. Thus it is only through Schreber's edition that the papers in 
volumes 8 to 10 of Amoenitates academicae became known in broader 
circles. Schreber had preserved the text throughout, making changes 
only where nomenclature had undergone changes since the appearance 
of the dissertations. In some instances, he attached better illustrations 
than those to be found in the originals. He had to have the first seven 
volumes reprinted a second time. This explains some discrepancies be­
tween dates of title-pages and forewords. 

The publication with which for posterity the names of Linnaeus and 
Schreber will be closely identified is the Materia medica. This textbook of 
drugs and pharmacology Linnaeus published in Stockholm in 1749, 
through Lars Salvius, as a collection of his lectures. In 1772 Schreber 
produced a second edition, with 266 text-pages and a 70-page index. 
This work was published by Wolfgang Walther in Leipzig and Erlangen. 
In 1782 Schreber was able to produce a 4th, and, in 1787, a 5th edition, 
using the same publisher. An edition produced in Vienna in 1773, a copy 
of the second edition, and, thus by Schreber, serves as the third edition. 
Concerning the appearance of the second edition, that is to say 
Schreber's, Linnaeus said, in a letter to Abraham Bäck dated March 12, 
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1773: "Recently I received the Materia medica, which was newly pub­
lished in Leipzig and is rather small and almost identical. Had I been able 
to publish it, it would have been certainly different." 

In Linnaeus' Materia medica of 1749, he treated only those drugs which 
were obtained from plants. As a complement to this, a paper appeared in 
1763, Caroli Linnaei Materies medica Liber 2 [secundum] de animalibus et 3 
[tertium] de mineralibus. Stockholm is supplied as place of publication, 
and Lars Salvius as publisher. According to the !arge bibliographies of 
Hulth and Soulsby, this paper is not only a rarity, but contains possibly 
some doubtful imprimatur-information. Were one to compare the con­
tents of Jonas Sidren's dissertation, Materia medica e regna animali, pub­
lished on May 25, 1750 and Johan Lindhult's dissertation Materia medica e 
regna lapideo, published on May 18, 1752 with the above-mentioned 
paper, it would be apparent that the publications of these two pupils of 
Linnaeus were used. On the last page, one finds a coded reference to the 
editor (D.sxxx, Doct. Med.), which makes it rather likely that Johann 
Christian Daniel Schreber is the one involved. There are references, as 
well, to the fact that the book was not published in Stockholm, but in 
Vienna, as H ulth notes. Stoever states that the publication was in Venice. 

In the second edition of 1772, Schreber treats drugs of the animal and 
mineral kingdoms, and an analysis of this text supports again our sup­
position. He refers in notes to these dissertations as well. Otto Hjelt 
carefully analysed Linnaeus' ideas about pharmacological properties of 
plants and published his analys is in his paper Carl von Linne som läkare, 
which appeared first in 1877 and, later in completed form, in the 
memorial-publication for the Linnaeus Jubilee in 1907 in Swedish and 
1909 in German. 

Linnaeus had arranged herbs in his Materia medica according to his 
system and supplied, thus, hints for detecting healing effects on the basis 
of family-membership. He stresses in his introduction the value of simple 
drugs and warns about mixing plants with different properties. As his 
correspondence shows, he asked famous scholars what they knew about 
the healing-effects of certain plants, for example, Albrecht von Haller 
and Bernard de J ussieu. 

Actually, Linnaeus wanted to bring out a second edition of Materia 
medica himself which is obvious from a letter of Afzelius to Johann 
Andreas Murray, dated January 24, 1765, printed in his Egenhändiga 
anteckningar (1822). Giseke was also able to report about such plans, as 
Stoever relates. This was, of course, prior to the Schreber edition. The 
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Materia medica had received such recognition from contemporaries as no 
other Linnaean work. Schreber himself referred to the work as liber 
aureus (golden book), and even Albrecht von Haller, whose critical opin­
ions of Linnaeus have reached us in abundance, <lid not suppress his 
recognition. This book,1he most important of Linnaeus' works for physi­
cians, achieved a wider distribution in Central Europe through Schre­
ber's edition. Its success is understandable when one campares it to 
earlier text-books on drugs. The clarity and simplicity of description 
and the conciseness of tabular arrangement are impressive. Many of the 
drug-indications Linnaeus describes obtain even today. Thus, to give 
only one example, Sabadill-seed, which Linnaeus recommended for lice, 
remained in the official German pharmacopea until 1968, actually to be 
used for the same purpose ("Läuseessig"). On the other hand, many 
indications are cited which, according to later views, imply great disease­
classes. 

In 1789 and 1791 Schreber published in 2 volumes the 8th edition of 
Genera plantarum. These appeared in Frankfurt-am-Main , printed by 
Varretrapp and Wenner. He had worked them through in the same 
manner as the other publications of Linnaeus. He dedicated this edition 
to the Royal Academy of Science in Stockholm, which had elected him a 
member in 1787. 

The Hamburg physician, Paul Dietrich Giseke (1745-1796) , published 
a dissertation in 1767 <luring his time in Göttingen as a student, Systema 
plantarum recentiora, in which he stated that he could not unders tand the 
characteristics of some of Linnaeus' natura! plant-families. He forwarded 
this paper to Linnaeus, who admitted his incapability to clarify certain 
characteristics. Giseke therefore went to see Linnaeus in Uppsala in the 
summer of 1771. He discussed ,vith him extensively arguments support­
ing construction of a natura! system. We learn from Giseke that, in his 
later years, Linnaeus occupied himself seriously with the question of a 
natura! botanical order. 20 years after visiting Linnaeus, Giseke pub­
lished his impressions of and discussions with his teacher under the title 
Caroli a Linne praelectiones in ordines naturales plantarum (Hamburg 1792). 
In this paper, Giseke also uses notes of Johann Christian Fabricius 
( 1745-1808), who had attended Linnaeus' lectures in Uppsala from 1762 
to 1764. 

Fabricius, bom in Tondern, was Professor of Economics in 
Copenhagen from 1768 on, and was called to Kiel in 1776, where he also 
gave lectures in Natura! History, and, additionally, in Political Science 
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and Economics. He is also famous because of his Systema entomologiae 
(Copenhagen, 1775-98). He reported about his visit with Linnaeus and 
his impressions of him, his living-style, and his family in 1780 ("Einige 
Umstände aus dem Leben <les Ritters von Linne", Deutsches Museum, 
Leipzig). We owe important insights into living-conditions surrounding 
Linnaeus to this publication, as well to the above-mentioned diary of 
Johann Beckmann, that, as is well-known, was printed shortly before the 
first World War. 

If one is familiar with the political and cultural conditions of the 
geographic area , in which Fabricius was born , the question whether he 
was a Dane or German is without importance. What is important here is 
Giseke's use of Fabricius' lecture-notes. 

lsaak Gruno (1756-1783) was a pupil of Giseke's. He became so 
enthused over his teacher's lectures about Linnaeus that he, in 1776, 
travelled to Uppsala to hear the master himself. He stayed fora total of 3 
years in Sweden. In any case, he could not have learned too much from 
Linnaeus, for after Linnaeus' first stroke in 1774, he was certainly unable 
to lecture or conduct length y discussions. Linnaeus himself men­
tioned this fact in his autobiographical notes . There we find, entered 
under 1776, that the Danes, Horrebow and Berger, as well as Gruno 
from Hamburg, had come to him as pupils, although he was so sick 
that he could scarcely speak, the result of a combination of intermit­
tent fever and the after-effects of paralysis and physical debility. Gruno, 
also interested in chemistry, attended Torbern Bergman's (1735-1784) 
lectures. He opened a practice in Hamburg in 1780, but died 3 years 
later at the age of 37. He had no lasting effect as a pupil of Lin­
naeus. 

Even if there is only a small overlapping in biographical dates, still we 
have to consider one more German schalar as a true pupil of Linnaeus'. 
They were not contemporaries. This man is Joseph August Schultes 
(1773- 1831), Professor of Medicine at the University of Landshut from 
1809 to l 826. Schultes came from Vienna, where he studied and ob­
tained his Doctor's Degree. In 1806 he became Professor of Botany and 
Chemistry at the University of Cracow, which was then Austrian. In 1808 
he became professor at Innsbruck, in the fo llowing year at Landshut. 
The University of lnnsbruck belonged then to Bavaria, so that Schultes 
actually remained in the same state . He had enormous difficulties with 
the government at both places, caused, of course, by his anticlerical 
statements . When the University of Landshut was transferred to Munich, 
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m 1826, Schultes had to remain in Landshut and was there appointed 
Director of a newly created School of Surgeons. 

He was a faithful follower of Linnaeus and edited in 7 volumes a new 
edition of Systema vegetabilium, which appeared from 1817 to 1830. In the 
editing of the first 5 volumes, JohannJakob Roemer (1763- 1819) of 
Ziirich joined Schultes. Roemer had received his medical training at 
Göttingen and was a pupil of Johann Andreas Murray. After Roemer's 
death, Schultes published the 6th volume alone, and then the 7th to­
gether with his son,Julius Hermann Schultes (1804-1840). As a supple­
ment to the Systema vegetabilium, Schultes published a Mantissa, which 
appeared in 3 parts, in 1822, 1824 and 1827. 

Schultes played, in addition, an important role in the publication of 
Flora capensis by Carl Peter Thunberg (1743- 1828). He had had a friend­
ly relationship with the Stuttgart publisher, Johann Friedrich Cotta 
(1764-1832) , who is known today as publisher of Goethe's and Schiller's 
works. Systema vegetabilium was also published by Cotta. On December 30, 
1820, Schultes informed Thunberg in a letter that Cotta was ready to 
print Flora capensis . He was thus an intermediary. A few weeks later 
(January 24, 1821), Thunberg offered the publisher his manuscript for 
150 Dutch florins . Cotta accepted this arrangement and contracted 
Schultes as editor. In the years 1823 and 1824 Flora capensis appeared in 
2 parts, edited by Johann August Schultes. The letters we have referred 
to here are to be found in the possession of the University Library at 
Uppsala. 

As a pupil of Linnaeus' in the broadest sense, one schalar must be 
especially considered who has meant much in bring about acceptance 
of Linnaeus. This is Johann Gottlieb Gleditsch (1714-1786), physi­
cian and botanist in Berlin . H e gave very important support to the nation 
of plant-sexuality. From 1746 on, Gleditsch was Professor of Botany at 
the Collegium medi co-chirurgicum and Director of the Berlin Botanical 
Garden. H e was able to fertilize a female palm-tree, Chamaerops humilis L., 
in his gard en with th e pollen from a member of the same family from the 
Leipzig Botanical Garden. The Experimentum Berolinense brought much 
success to Gleditsch and Linnaeus. The palm existed inta the l 920's as 
living testimony of a great struggle between schalars in the 18th century. 

Scarcely younger than Li nnaeus was Carl August von Bergen ( 1709-
17 59), Professor of Medicine at the U niversity of Frankfurt an der Oder. 
In 1738 he succeeded his deceased father as Professor of Anatomy and 
Botany. In 1750 Bergen published Flora Francofurtana, but he stands out 
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more because of his anatomical writings. From 1743 to 1752 Bergen 
corresponded with Linnaeus. Plant-seeds as well as writings were ex­
changed. Bergen had also forwarded in 1744 the newly published 
catalogue of plants of the Frankfurt Botanical Garden. In the year 1746, 
Bergen reports as well about a Rhinoceros, which had been displayed at 
the Frankfurt fair and about which he published a paper (Oratio de 
Rhinocerote). He had informed Linnaeus that the latter's system had won 
his total support. The relationship between the two is not so much one of 
pupil- teacher, but that of two equally important scholars, with one 
advocating the other's ideas. Of course, there existed as well a direct 
relationship between Bergen and Gleditsch. The latter had received his 
Doctor's Degree under Bergen in Frankfurt. 

Soon after Linnaeus' death, there sprang up numerous scientific so­
cieties which bore his name. A year following the founding of the Lin­
nean Society of London (1788), a scientific society was formed in Leipzig 
with the name Linneische Sozietät. Its founder was Christian Friedrich 
Ludwig (1751-1823), who in 1786 had become Professor of Natural 
History at the University of Leipzig. His father, Christian Gottlieb Lud­
wig (1709---1773), was, at the beginning, an opponent of Linnaeus, only to 
become later one of his followers. Christian Friedrich, the son, was a 
physician who later served as professor in Pathology, Materia medica and 
Therapy, as well as Surgery. The Linneische Sozietät had a membership of 
15 to 20, the majority originating not from Leipzig. Nobility was dispro­
portionally represented. Today we know relatively little about the scienti­
fic activity of this society. Of the 11 lectures held there whose titles are 
known not one dealt with medicine. The Linneische Sozietät existed until 
1825, thus outliving its founder by 2 years. It was merged with the 
Leipziger Naturforschende Gesellschaft, which had been founded in 1818. 

It has not been possible within the bounds of this short overview to 
provide more than a collection of biographical references and a culling 
of important data concerning Linnaeus' contacts with German pupils 
and the importance of these. Relations between schalars in the 18th 
century were facilitated by the use of Latin which made it possible for 
Linnaeus, who knew, surprisingly, in addition to Latin only his mother­
tongue, to build up an important network of correspondents. Confining 
this paper to Linnaeus' pupils leads, unfortunately, to only a brief men­
tion of the strong disagreements in Germany over his views. Arguments 
with Siegesbeck and Heister and differences of opinion with Albrecht 
von Haller, in addition to other controversies, are repeatedly handled in 
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the literature, but a more profound knowledge of these discussions 
would be of great value in estimating Linnaeus' role in European in­
tellectual life at the second part of the 18th century. 



JOHN L. HELLER 

Bibliotheca Zoologica Linnaeana 

As many of you know, I have been working for many years at a biblio­
graphical guide to the documentary sources cited in the zoological works 
of the great teacher of botany and medicine whose memory we cherish 
even today, two hundred years after his death. In any report on the 
progress of Linnaean studies I ought to explain why its publication has 
been delayed so long. In what follows I hope to outline something of the 
nature and extent of this compilation, too apply materials drawn from it 
to complete my study of a dissertation (lncrementa Botanices, resp. J. 
Biuur, 1753) in which Linnaeus protested at the excessive cost of illus­
trated books on botany and zoology, 1 and to add some rem arks on the 
Latinity of Linnaeus and the accuracy of his text in another dissertation 
(lnebriantia, resp. 0. R. Alander, 1762). 

In the first place, I must plead that my profession is not that of zoology 
or botany or medicine, or even of the history of science, but merely 
that of a student and teacher of classical languages and literature, spe­
cializing, if at all, in the history of words. I can claim to have been a 
lexicographer, that is, in Johnson's words, a harm less drudge. 1 have just 
completed a long article (so long that I don't know where it can be pub­
lished) cm the meaning of the Greek word coined by Seneca as a title 
for his satire on the death and deification of the Emperor Claudius. In 
the last ten years much of my time has been devoted to editorial work 
in the preparation for the press of a technical volume of international 
classical scholarship honoring my distinguished colleague, Alexander 
Turyn, to the direction of students' doctoral theses at Illinois and at the 
University of Pittsburgh, and to one other article of my own. 2 In the 

1 "Linnaeus on Sumptuous Books", Taxan 25 
( 1976) , 33-52; a paper delivered at the Lin­
naean Symposium, held Junc 2-3, 1973, at the 
1-lunt lnstitute for Botanical Docurnentation. 
2 Snta Turyniana (x, 624 pp.), University of 11-
linoi s Press , 1974 ; R. L. Den Adel, T he Latin 
Vocabulary of Non-a rticulated Sounds, 197 1; 

J. J. Prentiss, 1.innaeus's Senium Salom.oneum: 
Text, Translation, and Commentary (University 
of Pittsburgh), 1971 ; H. H. Parker , Linnaeus 
on lntoxicants: Pharrnacology, Sobri ety, and 
Latinity in 18th-Century Sweden, 1977; "Clas­
sical Poetry in tbe System.a Na.t-ura.e of Linnaeus", 
Tmns. Am. Philoi. Ass-n. 102 (1971 )., 183-216. 
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second place, my study of Linnaeus's references to zoological authorities 
has been greatly enlarged since it was begun over twenty years ago. This 
was well before my compilation of an " Index auctorum et librorum a 
Linnaeo (Species Plantarum, 1753) citatorum" which was eventually pub­
lished in 1959 as part of an AjJpendix to the second volume of the Ray 
Society facsimile edition of the Spec1es Plantarum, whose first volume con­
tains Dr. Stearn's epoch-making lntroduction. And it was constructed on 
the mode! of that index, being restricted to the usually binomial and 
always abbreviated references to author and book in the first volume of 
the 10th edition ( 1758) of the Systema Naturae; compare an article on two 
of the most puzzling abbreviations, List. Loqu. and List. rnut., which were 
finally resolved by an inspection of Linnaeus's notations in one of his own 
books, preserved in the Library of the Linnean Society. 3 The first step 
towards enlargement was taken in the interests of palaeontologists, ex­
tending the coverage to the sections on (Fossilia) Petrificata, pages 156-74 
in the third volume (1768) of the 12th edition . This was soon followed 
by the inclusion of the whole first volume of the 12th edition (1766-67) 
and the Appendix Anirnalium in the third volume. While making numer­
ous additions to the descriptions of books , I was attempting to get ac­
curate biographical data for all the authors mentioned by Linnaeus, with 
references to the contemporary and modern discussions of their works, 
and to add entries for the auth ors whose names Linnaeus did not men­
tion, i.e. part authors or editors of books, authors of articles in learned 
journals or of dissertations , whether as presiding officer (praeses) or 
student examinand (respondens). And I was also intent on adding infor­
mation which I had scanted in my previous index , that is , about all the 
persons mentioned merely in passing in footnotes, in the sections in­
troductory to the whole volume and to each of the six classes of animals , 
and especially in the descriptive notes which often supplement the syn­
onymy and supply the name of an informant concerning a particular 
species and its habitat. At the same time I prepared a second alpha­
betical index covering all the places mentioned in the paragraphs headed 
Habitat, with some reference to the modern geographical terminology 
and the Latin adjectives derived from the place-names and often used as 
trivial names- and occasionally, I must add, to a few corrections that 
should be made in Linnaeus's text. 

3 Proc. Linn. Sor. London, I 73 (Pt. I , 1962) , 61-
63 with p lales 1-4 prepared by Dr. Stearn. 

l6-SLA 1978 
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A final step, taken only recently, has made the coverage complete for 
all the zoological works of Linnaeus. First I moved forward in time to 

Linnaeus's very last trea tment of animals, the " Regni Animalis Appen­
dix", pp. 521-52 in the Mantissa Plantarum Altna ( l 771), then backwards, 
through the two editions of the Fauna Sziecica (1746, 1761), earlier edi­
tions of the Systema (ii 1740 and vi 1748), the principal museological 
works , such as the Museum Adolphi Fridtrici ( 1754) and the AmfJhibia Gyl­
!enborgiana as reprinted in the first volume of Amoenitafr.1 Acadnnicae 
(1749) , and so all the way back to Linnaeus's first extcnsive listing of 
species, "A nimalia per Sveciam observata" , pp. 97-138 in the fourth 
,olume of the Acta Upsa!iensia, nominally for the year 1736 but not ac­
tually published until 1742 and regularly cited by the page-numbers of 
Linnaeus's manuscript. This resulted in quite a few addit.ional biblio­
graphical entries, notably to classical, mediaeval, and early modern 
authorities (e.g. St. Hildegard's Physica (first printed in 1533) and Wil­
liam Turner's Aviurn Histo1ia , Coloniae 1544) which Linnaeus did not 
think wonh mentioning in the 10th edition of the Sys tema. For by this 
time , as we will see later on, he bad enlarged bis own library and his 
bibliographical control over illustrated works on zoology. 

It also involved considerable revision of my paragraphs describing 
other books and su pplying locations to illustra te the abbreviated refer­
ences, for Linnaeus was anything but consistent in bis designations. Over 
the years he often had different abbreviations for a given work and 
sometimes a given abbreviation denoted different works . 

And of cou rse, over the years my index has had to be copied from one 
notebook to the next and recopied through several typed ,·ersions , with 
numerous possibilities for error. Correcting these as best as I can, I will 
say only that the present version runs to about 400 somewhat messily 
typed pages , and that it contains bibliographical data with commentary 
on Linnaeus's citations for about 450 separately titled books, mono­
graphs , or dissertations. Twenty-five of these titles are serials orjournals, 
some of them (e.g. the Philosophical Transactions of the Royal SoC?:ety) run­
ning to many volumes, and I think I have run down every single one of 
Linnaeus's not always accurate references (except for one blank refer­
ence toAct. holm. at SN xii 220 Colymbus 2 Troile), so that the number of 
articles analyzed comes to about 300. The total does not approach the 
libri plus mille which Linnaeus claimed to have reviewed in bis Bibliotheca 
Botanica ,4 but it is at least respectable. The main entrics will number 
4 See my article in Taxon I 9 ( 1970), 363-411 , showed tha t a n actual coun t reached only ro 
especially fi g . 2 (p. 373) and § 2. J 6 , where I 833 . 
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nearly 600 and will include every person mentioned or implied any­
where in all the zoological publications of Linnaeus. For same few of 
these, biographical data are scanty , and there are four names- J. Åman, 
R. R. Angerstein, Bergh Isacson, and C. G. Kaekeritz, all cited as infor­
mants on habitat and the last of them even honored by a trivial name, 
SN xii Phalaena 291 Kaekeritziana-which I have been unable to identify 
except in terms of possible Swedish relatives. There is one more name, 
Joh. du Fay, cited (at second hand?) under Hahitat (in Ucrania) at xii 
355 Rana 3 Bufo, which I cannot identify at all, and, lastly, one word 
which may not represent a personal name, so that I enter it only in the 
marginal glass as an undeciphered reference: Hwitt. 79; see FnS ii 13 
Viverra Lutreola. I will be very grateful if any reader can supply infor­
mation about these names. 

One important point of similarity to my bibliographical index of the 
SjJecies Plantarurn deserves mention. The title and collation (volumes, 
parts, pages, illustrations, and height of a page) of nearly every book is 
taken from a definite copy inspected in a location ,.vhich I have named. 
In most cases these are libraries in London, where I was privileged to 
work <luring two sabbatical leaves and a number of summer visits: the 
British Museum, the British Museum (Natural History), the Wellcome 
Medical Library, and of course the Linnean Society , where the books 
once owned by Linnaeus are identified by Smith's signature. In my in­
dexes these books are marked by the symbol LS* , after a systematic 
examination of every book kept in the old cabinets , that is, before their 
relocation in the present strong-room. It was thus that I discovered the 
identity of List. rnut., and I think I can say with same confidence that if 
a book in my index is not marked by this sign it is not one of the books 
which Linnaeus possessed in his lifetime. This brings us back to the dis­
sertation Incrernenta Botanices. 

In the last few pages (390-93 as reprinted in Arnoen. Acad. 3) of this dis­
sertation Linnaeus entered a protest at the high cost of the richly il ­
lustrated botanical books then in vogue, as compared with the books 
printed from the woodcut blocks which sufficed for the older botanists, 
down to and including Rudbeck, and which were often re-used by other 
printers, with consequent savings in cost. This was an old theme with 
Linnaeus. Already (1737) in the Critica Botanica (§237), whilejustifying 
generic names taken from poetry or mythology, kings and others who 
had advanced the study of botany, Linnaeus had emphasized the need 
of botanists for wealthy patrons (such as Clifford) because they must 
have many books, which were especially expensive when illustrated by 
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copperplates. 5 And on this occasion, after listing the sumptuous books 
on botany and zoology, Linnaeus concluded by exhorting systematists 
to continue and extend the methods of purely verbal description which 
he had initiated, and thus to come to the aid of science, "]est she be 
ruined by her own splendor". 

My previous article in Taxon (see note l), then , had raised the ques­
tions of Linnaeus' s accuracy with respect to the botanical books and 
especially of the extent to which he himself owned any of them. In gen­
eral, he was shown to have been quite accurate in his designation of the 
books in their several classes, even to that monstrous title Phytanthozaico­
nographia which burdened Weinmann's magnificent four volumes, partly 
through a printer's error and partly through his own lack of taste: it 
could have been, more simply, Phytanthozographia 'Plants and flowers 
painted to the life' . Then, with respect to the botanical books of the first 
dass (woodcut illustrations), I concluded , after an elaborate tabulation, 
"It will be seen that Linnaeus <lid own and use at least one illustrated 
work of all the authors he names here, and that for some authors (Lo­
belius and Clusius) he had really an outstanding collection. Moreover, 
one of these books (Mattioli's Commentarii in a 1570 edition) , is shown by 
his dated inscription on the flyleaf to have been one of Linnaeus's ear­
liest possessions, acquired <luring his year of study at Lund" ( 1727). 

The books of the second class ( copperplate illustrations), which for the 
most part <late from the closing years of the 17th century and the be­
ginning of the 18th, at a time when exotic plants were being cultivated 
and studied in European gardens, as by the Commelins, Breyne, Dil­
lenius, and Plukenet, or described and illustrated in the field by botanical 
explorers like Barrelier, Plumier, Rheede, Rumphius, and Sloane, were 
indeed large in physical size and, as Linnaeus himself said (Bibliotheca 
Botanica, p. 55 (1736) =(1751) p. 77), their rare plants were equipped 
wi th "ample and sufficient descriptions , resplendent and large-size fig­
ures; hence these books, especially since th ey are bought only by the 
more scholarly Botanists, have these features in common, that they are 
rare, magnificent, and very expensive". Nevertheless , my tabulation 
showed that Linnaeus possessed almost all of them, at least at the end 
of his life (although we cannot tel1 about the state of his library in 1753), 

5 Compare the very pertinent remarks by 
Agnes Arber, Herba/s (Cambridge 1953), 245-
46; also Linnaeus's tribule, in the dedication of 
the Hortus Cliffortianus, lo wealthy patrons who 

took care lo publish their gardens handsomely 
as well as to cu ltivate them: see Tr1Xon I 7 (1968) , 
670-72 and 682-85. 
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and that, with one exception, he cited from every one of them, as early 
as the composition of the Hortus Cliffortianus (1737) as well as in the 
Species Plantarum. The exception is Marsili's Danubius, which does not 
belong in this grou p at all, since the beautiful plates are concerned en­
tirely with the topography, antiquities, minerals, fish, birds, and sources 
of the middle Danube. Here- we have to face it- Linnaeus's memory 
was at fault. 

In his third category (illuminated copperplates) Linnaeus named just 
six books: Catesby's Carolina, Martyn's Centuria, Seba's Thesaurus, Ehret's 
Tabulae, Mrs. Blackwell's Herbal, and Weinmann's misnamed Phytanthoz­
aiconographia. They are all !arge in physical size, ample in extent (though 
Martyn's color-printed Historia Plantarum Rariorum, issued in parts 
(1728-32) and by subscription, reached only five decades of plates), and 
exquisitely illustrated. "The books were then , in the prosperous first 
half of the 18th century, the prized possessions of any owner."6 Mrs. 
Hunt in Pittsburgh had collected fine copies of all but one of them , and 
that one (Seba's Th esaurus) is not primarily botanical. The Linnean So­
ciety of London also has fine copies of five of the books (not Weinmann's, 
from which Linnaeus did not cite , but including Ehret's plates, 72 of 
which were collected and published (1750-53) by the Ni.irnberg physi­
cian and naturalist , C. J. Trew , with annotations to the extent of 56 
pages), but only one of them, and that the smallest of the six, Martyn's 
half-century, is marked by Smith's signature as having come from Lin­
naeus' s Library. Since Linnaeus did cite frequently from all the works 
except Weinmann's and Mrs. Blackwell's, the problem arose as to where 
he had seen them . In the case of Catesby and of Seba, whose first two 
volumes bad appeared before 1736, the answer was obvious: Linnaeus 
bad catalogued them as being in Clifford's library and cited them in the 
synonymy of the Hortus Cliffortianus of 1737, from which he simply 
copied on later occas ions. Ehret's beautifully drawn and hand-colored 
plates , however, did not begin to appear until 1750 or possibly 1749, 
and Linnaeus did not cite from them until the second edition of the 
Species Plantarum ( 1762-63). The answer to this part of the problem , I 
suggested , is to be found at Linn es Hammarby. Linnaeus did own them, 
after all, and admired them so much that when he purchased Hammar-

6 I noted from the bookse lle r Zeitlin's article in 
Bibliography and Natura/ Histo1y (ed. T. R. Buck­
man, 1966), p. 143, that "a copy of Catesby's 
Carolina so ld in 1956 for$ I 10, another in 1957 

for $ I 297, a nd a thircl in I 958 for $2 000. At 
this rare one shrinks from contemplating a cur­
rent price ." But I can now adel that in 1972 a 
fine copy was soldat Sotheby's for f I I 500! 
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by in 1758 he papered his bedroom with them, so that he could see them 
on waking evcry summer day. i 

Similar problems will arisc \.vith the books 011 zoology , where Linnaeus 
does not discuss the older and less expensive works but only names per­
sons, mostly of his 0\Vn- 18th century, as having produced sumptuous 
books in only three of his six classes of the animal kingdom: Rumphius, 
Gualtieri , d 'Argen\'ille, Buonanni, Lister on the Testacea; Swammer­
dam, Rcaumur , Roesel, Albin , Edwards, Mme. Merian, Wilkes, Willugh­
by, and a long line of others on Insects and Birds .8 Before trying to fil! 
in these obvious gaps, I will digress fora moment to consider some points 
of Latinity and the text of another and later Linnaean dissertation, re­
membering that in this one we encountered some ..-ariation in the text. 
In particular. \1h ere Linnacus in the Amoenitates (1756) concluded his 
long sentence (ahove) with a factual coin-of-the-realm estimate ("whose 
total cost certainly exceeds a rhousand ducats"), in the original version 
( 1753) he had been metaphorical and whimsically abrupt: "whose prices 
an lrus cannot pay" (q11ornm JnPtia hus non pnfnt) . Irns was the insolent 
begga r who opposecl Odysseus returning as a stranger to his own home, 
but in Latin poetry (Ovid, Martial) he became the proverbial poor man. 

My first point aboul rhc dissertation lnebriantia, however, is simply 
that it is dated to 1762, not , as has been alleged by all bibliographers 
from Liden to the present, Lo 1761. 9 It is true that Lowa rds the foot of 
the title-page, which is real ly an invitation to D( omini) D( octores) to attend 
the oral disputation at the usual hour in the morning(H(orn) A(nte) M(eri­
rlif'llt} S(olita)) , the printed date is AN 11 MDCCLXI , but this follows by 
a considerable space the expression AD DIEM, on which the genitive 
("of the year 176 I") clepends. I f one examines the title-page of a copy 
which was actuall y iss11ed as an invitation !"rom the Strandell Collection 
at the Hunt Botanical Library, it \1ill be seen that this space is filled with 
the manuscript date. VII April(is), as noted by Soulsby in his transcrip­
tion ( no. 2157), bu t also that an extra\ ertical bar has been added by hand 
to th e Roman numera! for the year. Thus the date of the oral disputation 

7 See \:\'. Blunt , Th r Co mplm t ,\'at11mli.1t (New 
York 1971) , p. 222 ; T. Tu llberg in tl1c \'ery first 
issue of S,,enska Linnisiill,ka/Jels A11skriji ( I 9 l 8), 
rig. 9 and p. 60. 
8 See the a lphabctized tabulation below , whcre 
it wil l appear that onl y Lister. M111e . :Vl e rian , 
Rumphius. S"·arnmerdam. a nd Willughhy really 
belong LO the 17th ce ntury. 

" Li<len·s 1778 list is reprinted by \IV. T. Stearn 
in his / 11trod11clion (,·ol. I (1957) of thc Ra y So­
ciety's facsimilc edition of the S/Hcirs Plan ­
tam111.), 55--6 l. See a lso (B. H. Soulsby) A Catr,­
logue oj //,p Wo,ks of Li111w,,us (London 1933) , no. 
2157. 
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correspo ncl s exa ctly w1tl 1 the da te indicated in the title o f the disserta­
tion as reprinted in th e A moenitates: Upsalia e: 1762 . A/Jril. 7. 

My second point abou t the di ssertation as eclited by Dr. Pa rker (above , 
note 2) is tli at rh e Latin text is far from pe rfect e ·e n afte r rev ision by 
Linnaeus i n the 6th vu lu me ( 1763) of th e A moe111tates. T hus on p. 182 
th e o rig inal in 1762 had clefin ecl Opium as the milky sap . . . of Papaver 
somni{n um , addmg a ciause , q110 Jno/1/er opio conseruntur ag>i in reg no Tur­
cico. T he 1763 text c: hanged quo Jnopter to quajnoj1ter 'wherefore' . But 
su re ly tlie fielcb in Tu rke y are no t sown with opium but with seeds of 
the plant for the sake of th e o piu m , and we shoulcl read quo jJmjJLer 
0J1iu111 , as Bue1 ma n c1nd Fredbä1j saw when th ey translated as "med vilke n 
för opiums ut m nand c".10 

On page 189, the author introcluces the first of his two clramatic skits, 
showing h ow repea ted cl rinks (/JOrn/a) of a lc:ohol will c:a rry an old ma n 
backwarcls, down th rough th e seve n ages of man (whi c:h Linnaeus hacl 
tabula tecl j us t abO\ e , c·.i ch grad e being clesc: ribed in a tabl e by five ad­
jectives), un til he is con1p letely helpless and has to be c:a rried home. He re 
both tex ts ha\'e : Seq111nm ni, L( ectore.1) B( m evoli), qua eso me (F ollow me, 
kindl y read ers) ad St llr11n vinaria/Il. Here Se/lam 'a rrnchair' is hardly the 
right word with 1 1ina n·(/m. but it was left to J. C. D. Schreber in his "sec:ond 
editio n" o f the six th \'l>l ume (Erlangae 1789) to make the obvious cor­
rection to cellam-a word whic:h the student ma king the fair copy for th e 
press could have mi sinterpreted as Linnaeus was dicta ting it. 

A li ttle la te r (1 9 1), whe n the hostess (no oth er than thc fabled Meclea) 
is pou r ing a fi fth cup, to be drunk infausta rerum bonarum omnia , Sc:hre­
ber makes two rnore excelle n t emendations, shown a t th e right of th e 
passage as it sta nds in both editi ons: 

Aclcli t p uella pocul um quin turn , in fausta rerum bonarurn omnia exhauri­
enclum ; senex ver o, hoc e poto , seclere praeopta t , t itubat gressu , haesitat se r­
mone, cu1 Ja m . . . 

Here Gilibert in his edi tion ( 1786) 11 h ad been puzzled by ornnia a nd 
printed memoria in its plac:e, but Schreber is obviously and effortles sly 
righ t wi th omina (" to be d ru nk to the fa vorable prospects of our estates", 

10 Beru.\1/ing., mtdl'i ( 1963), nu. cH) in the se ries 
·'Valda Avhan<llingar av Ca rl von Linne" . 
11 Systema Plantarwn Euro/Ja e, vo l. 6 , pt. 2 (Co­
loniae Allobrogum 1786). T his i, Soul shy's no. 
2161 and ca n ,afcly be neglected in an appa­
ratus, as ca n the Leid en ed iti on of vo lume 6 

( 1764, Soulsb)' ' s no. 2 I 59) , which is abso lut ely 
identical with the Stockh o lm edition (176 '.l) cx­
cept fo r a new title-page. But I think that Schre­
ber 's editions o ft heAmoenital t.1 shoulcl a lways be 
consul tcd . 
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as Dr. Parker translates), as he was with the single participle epoto for 
the two words e j)()/0. 

The second half of this passage exhibits a rhetorical figure (asyndeton) 
which is a notable feature of Linnaeus's prose style. He often omits the 
connectives which we expect in a series of words, phrases, or (as here) 
clauses: "But the old man, after draining this cup , prefcrs to sit down , 
he is unsteady on his feet, stumbles in his speech, which now (is in dis­
order, since he has descended to the second rung of the ladder)." A 
better illustration may be found at the encl of the second dramatic skit , 
where ( 193) the author clescribes how the men who had taken part in 
the drunken brawl feel when they wake up the next morning: 

mane sequenti evigilant corpore vulnerato, facie lacerata, vestibus vomitu con­
spurcatis, crumena vacua, manibus tremulis, capite dolente, faucibus aridis , 
corpore febricitante ... 

I need not translate this purposefully distasteful passage, but its series 
of unconnected phrases (noun plus adjective or participle) in the ab­
lative case will remind botanists of the phrases regularly seen in Lin­
naeus' s diagnostic or "true" specific names; e.g. Plantago caule ramoso , 
foliis integerrimis, spicis foliosis (SP 115 Plantago 15 Psylliurn). 

A third point about the editing of Linnaean dissertations may be made 
through an earlier passage from Jnebriantia. Here (183) , in continuing 
the commentary on vegetable intoxicants which began with Opium 
(above), Lin naeus inserts a story about a cornmunal Bolus or fist-sized 
lump of edible material which was passed around at a luncheon served 
to Kaernpfer by his Persian hosts. Linnaeus conjecturecl that it had been 
drugged with the seeds of Peganurn Harmala; at least, it had a mar­
vellous effecr on Kaernpfer after rnerely tasting of it: 

unde gaudio inexplebili, quali antea numquam, implebatur, inde amplexus, 
risus,jocusque (no asyndeton here, but no verb either) &c.; at finita coena, dum 
(read quum, required by the following subjunctive) adscendisset equurn, virtus 
aliam ideam ipsius cerebro inplantabat, haud aliter ac si Pegaso insidens voli­
tasset per nubes & coloratissimos Iridis arcus, ac si cum Diis coenasset; crastino 
die oblitus (as usual in Linnaeus's rapid style, the verl est is omitted) gestorurn 
ommum. 

Dr. Parker was able to cornpare the passage in Kaempfer's Amoenitates 

Exoticae (Lerngoviae 1712, p. 652) which narrates his innocuous "good 
trip" on a hallucinogen. It will be seen that Linnaeus, who did own a 
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copy of this book, drew his mythological references from it and even the 
rhetorical figure (litotes) haud ediler: 

Repleti sumus ... gaudio quodam inexplicabili .... Soluto sub noctem con-
vivio, ubi equos conscenderamus, virtus pharmaci .. . alia cerebris nostris creavit 
phantasmata . Haud enim aliter nobis visi fu imus, quam, cum Pegaso, volatu per 
nubes & i rides ferri .. .. Postridie, gravedo, qualiter solet post crapulam, nulla 
cerebrum infestavit. 

My point about editing is that one should always look closely at Lin­
naeus's sources. Evidently Schreber had not done this, and while he 
made the automatic correction of Linnaeus's crastino die 'tomorrow' to 
jJO.stero die ' next day', he a lso changed virtus ('virtue' or ' power') to the 
superficially attractive virus ('poison' or 'narcotic drug'). But Linnaeus's 
virtus stood for Kaempfer's virtus pharmaci and should be left unchanged. 
With crastino, however, Linnaeus unaccountably got the wrong word for 
narrative in the past, and this error cannot be charged to the student's 
misu nderstanding of oral dictation. Later in the dissertation (193) there 
is an error in case usage which can perhaps be charged to the student. 
When defining the anatomical expression systema nernosum both texts 
have an instrumental ablative: Systemate nervoso (intelleximus Cerebrum cum 
MPdulla etc.), where Schreber printed the grammatically correct Per sys­
tema nervosurn . But the very next sentence began with the same two words 
in the ablative of specification: Systemale nervoso (differunt Animalia a 
vegetabilibus), and the second expression may have misled the student, 
looking back, to alter the first one. 

This is doubtful, however, and I think it must be admitted that some­
times Linnaeus' s Latin syntax was a bit shaky and that occasionally he 
did come up with the wrong word. On the other hand , as I have pointed 
out in an essay on the Hortus Cliffortianus (Taxon 17 (1968), 663-719), 
bis prose style has many positive virtues . These may be seen in the 
imaginative and even lyrical dedication to Clifford, although it is marred 
by misprints and an occasional slip in Latinity. One of the virtues is bis 
sparing but effective use of the rhetorical figures of chiasmus and anti­
thesis. Compare a sentence in the dedication arranged in short lines like 
this: 

Serit alter, 
a lter exserit; 

alter laboriosus collegit, 
alter consumit piger. 

If in the first contrasting pair one draws a line to connect the two verbs 
and another to connect the subjects, the lines wi ll intersect and form the 
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Greek letter chi (X). In the second pair the contrasting elements are again 
the verbs (collegit: consumit) on the one hand, but on the other the ad­
jecti ves ( laboriosus : pig er), which trans late idiomatically as adverbs: "The 
one man gathers in laboriously, his neighbor lazily feeds himself." 

In thelnebriantia ( 189) we have a nicely balanced antithesis, with super­
ficially contrasting verbs but their objects (veritates: experimenta & obser­
vationes) and ablative modifiers ( experimentis: placitis) arranged in chiastic 
order: 

Ut Physici veritates suas experimentis superstruunt, 
sic Medici quoque suis placitis experimenta & observationes substernunt. 

Or a little later (194) on the good effects (only temporary, of course) 
of odorous substances like strong drink: 

Odora ut PoCLda . . . stupidos & obliviosos 
memores & ingeniosos reddunt. 

But we also have to admit that on the very last page (196) of the dis­
sertation, where Linnaeus concludes his lecture on the dangers of in­
toxicants with quotations from Scripture and Allen·s fine encomium of 
Temperance, there are several grievous errors where Linnaeus himself 
failed to refresh his rnemory of the originals. 

The English physician and inventor, John Allen (c. 166~1741), had 
included a composition of his own in his one great book, Synopsis Medi­
cinae (Londini 1719, often reprinted), which is mainly a compendium of 
practical advice culled from various medical authorities. His p. 165 con­
tains an apostrophe to Tcmperance, elaborately composed with echoes 
from the classics and all the devices of classical rhetoric-anaphora, 
antithesis, assona nce and even rirne yuite in the ma nner of the prose­
poetry of Tertullian or St. Augustine. I reprocluce parts of it below, in 
short lines and vvith a literal translation: 

0 beatam tern perantiarn, 
nunquam satis laudandam, 
nunquam satis admirandam, 

primaevae aetatis , 
5 quam fecisti auream, 

clecus et tutamen! 
(Verg. APn . v 262) 

tui ipsius suaclelam utique 
& pretium! 

laetis aliquando Saturni temporibus 
10 visam! 

0 blesscd tcmperance, 
never to be praisecl enough, 
never to be acl mired enough, 
the glory and the safeguard 

of that primeval age, 
which thou maclest golden! 

of thyself the sure exemplar 
and the reward! 
revealed long ago 

in the happy times of Saturn! 

6 
4 
5 

7 

10 
9 
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. ~ .. 
puns p11sque amm1s 

in omm aevo 
cultam usque 
& colendam. 

15 Tu es ... conservatrix 
mentis sanae in corpore sano. 

(cf. Juven. 10. 256) 
Tu recta deducis tui cultores 
adlongam&jucundam 
senectutem 

by righteous and obedient spirits 
m every age 

continually cherished 
and to be worshipped . 

Thou art . .. the preserver 
of a sound mind in a sound body. 

Thou leadest thy devotees straight on 
toa long and pleasant old age. 

T u denique Thou , finally , 

11 

20 tui ipsius inimicorum laudibus art adorned 21 
ornans , by the praises of thine own enemies, 20 
& amabilis etiam ab ipsis and mayest thou be called lovable 22 
dicaris, quibus, even by those very people, for whom , 22-23 
te imprudentissime repudiata , if unwisely thou art spurned, 

25 manet Satyrici maledictio, ut there remains the Satirist's curse: 
Vi rtutem hane videant "Let them regard her as Virtue 

intabescantque relicta. and pine away if she is !ost from sigh t." 

(Cf. Pers. 3.38: Virtutem videant intabescantque relicta. Allen had ciev­
e rl y inserted hane into Persius's line without disturbing the meter. so 
th a t the one-and-only Virtue of the Stoic poet appears to be Tempe r­
ance. For the ellipsis of th e ablative ea, commentators compare Verg. 
Aen. iv 692 , of the dying Dido: quaesivit caelo lucem ingemuitque r e­
pe rta.) 

Linnaeus did not own a copy of Allen's compendium, but he had cited 
it in th e Sys tema (617 Aca rus 15 Siro) and long before that he had copied 
the passage with almost pe rfect accuracy into his notebook of useful 
quota tions and observations, Diaeta Natura/is, 17 33 (ed. Uggla , Stock­
h o lm 195 7, p. 19), unde r the heading t 'ncomium temperantiae. On this 
occasion , however, he seems to have trusted to his mernory. His abridg­
me nts and slight alterations of the text are defensible , as is his omission 
of Allen's ascription of the line of verse to the Satyricus , since for Lin­
naeu s and his conternporaries this satire of Persius was quite familiar. 12 

Bu t h e also omitted two key words, aurearn in our line 5 and inimicorum 
in line 20 , with disastrous results for the sense, especially for the para-

12 See the article cited above (note I) , p . 209, 
for Pers. 3 .71-73 cited in the Systemr, a nd com-

monly in moralistic literature from St. Augus­
tine to Rousseau (1755) . 
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doxical conceit of Allen's last sentence, where the Linnaean text now has 
Tu denique tuis ipsius laudibus ornaris, "Thou art adorned by thine own 
praises!" 13 

And just before this passage, when quoting from the Vulgate New Tes­
tament (Luc. 21.34), Att~ndite autem vobis, ne forte graventur corda vestra 
in crapula et ebrietate ("But take heed to yourselves !est your hearts be 
weighed down with dissipation and drunkenness" Am. Rev. Stand. 
Vers.), Linnaeus ascribed Christ's familiar injunction to the twemy-first 
chapter of Matthew! A very odd slip of the pen, to get the wrong evange­
list with the right chapter! And even more oddly, Linnaeus had also 
copied this sentence into his notebook (DiaetaNaturalis, p. 212), but there 
he ascribed it to tbe twenty-first cbapter of Mark! Somebow be bad failed 
to note tbat the sentence occurs only in the third synoptic gospel. I think 
that the important point for Linnaeus was not tbe name of the evange­
list but the fact that these were the Savior's words; quare etiam Salvator 
ipse, he had said in opening the quotation. His error here is discon­
certing in a man so intent cm accuracy as he generally was, but it is no 
more reprehensible than that which caused the poet Keats, 011 expressing 
bis wonderment at a literary discovery, to name Cortez rather than Bal­
boa as the explorer who stared at the Pacific from a peak in Darien. 

But Linnaeus's errors in quoting Allen's eloquent passage are repre­
bensible, since be could easily bave avoided tbem, and we must admit 
that Linnaeus was not infallible either in his Latinity or in his memory 
of historical fact. Linnaeus himself, no doubt, would never have admitted 
this much, but I think that was part of his stubborn character. I pass now 
to the problems raised by his two lists of authors of sumptuous books on 
zoology, whose cost no Irus can bear. One wonders, first, about "the long 
line of others" who published expensive works on insects and birds . 
Who were they, and did Linnaeus own any of their works? Secondly , 
why is there no mention of beautifully illustrated books on other ani­
mals, fish, for instance? And lastly, what were the inexpensive works, 
with woodcut figures or no illustration at all, to which Linnaeus referred 
for brief descriptions or at least synonyms? 

Answers to these questions are suggested by the lists of respected 
authorities which Linnaeus added to his introductory discussions in the 
first volume of the tenth edition of the Systema Naturae (1758), under 

13 I am sorry to add that Dr. Uggla, who trans­
lated this passage for Boerman and Fredbärj, 
followed the 1763 text (which Schreber here 

left unchanged) and did not notice either the 
omissions or the quotation from Persius. 
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Mammatia (p. 17), Aves (80), Amphibia (195), Pisces (241), lnsecta (341), 
and Vermes (643). (The last dass, of course, was Linnaeus's catchall for 
what we now call the Invertebrates, including what he called lntestina, 
M ollusca, Lithophyta, and Zoophyta as well as Testacea.) Although we can­
not here examine these sections in detail, we may note a few points 
about the various books on which Linnaeus relied, as shown by his cita­
tions in the synonymy of the Systerna. 

Among his authorities for Aves--to begin with our first question­
Linnaeus did list the early woodcut-illustrated volumes of Belon, Gess­
ner, and Aldrovandi- all of them !arge in size and richly illustrated, 
also (as my bibliographical index will show) cited frequently in the Sys­

tema, though Li nnaeus did not own copies either of Belon's two works 
on birds ( 1555 and 1557; Niss. Vogetb. 86 and Zoot. 306) 14 or any volumes 
of Aldrovandi's encyclopedia of zoology (1599-1640; Niss. Vogetb. 18, 
Zoot. 66----78). The same or similar early authorities are also listed under 
Mammatia and Pisces, where we may note that Linnaeus did own (1) the 
first volume (in the 1564 reprint) of Rondelet's work on fish (1554; 
Niss. Fischb. 105) and cited both volumes, though for everything else­
aquatic mammals, amphibians, insects , and "worms"- except fish and, of 
course, birds; (2) a complete set of Jonston's abridgment of Aldrovandi 
(1650--53; Niss. Fischb. 82, Vogetb. 481, Zoot. 2131-35) , which he cited 
(again) for everything else, including birds, but omitting fish. 15 (On the 
"oft grotesk verzeichneter Bilder" engraved in the senior Merian's work­
shop from Gessner's woodcuts, see Nissen, Fischb. p. 16.) Linnaeus did 
not own Salviani's work, a very early (1554; Niss . Fischb. 112) examp le of 
copperplate illustration, but he cited it, though for Amphibia rather than 
Pisces. This is true also of Aldrovandi's work on fish. Evidently Linnaeus 
did not think highly of the illustrations, whether woodcut or engraved, in 
the works of the early naturalists, referring to them occasionally for the 
more common European species of various kinds of animals, but not for 
fish. 

14 Here, and in the tabulation below, the in­
dispe nsable works of the late Claus Nissen, a ll of 
them published at Stuttgart, are cited by the fol­
lowing abbreviations: 

Bot.: Di,e botanische Buchillustration ( 1951-52 ; 
revised ed. 1966). 

Fischb.: Schöne Fischbucher ( 1951). 
Vogelb.: Di,e illustrierten Vogelbucher ( 1953). 
Zoo/ .: Di,e zoologische Buchillustration, Bd. 

(Bibliographie, 1966--69). 

15 It was only in the 10th edition of the Systema 
(p. 440) that Linnaeus got the correct classical 
form (see Cicero and others as cited by Aldro­
vandi) for the scorpion-like aquatic insect genus 
Nepa which in earlier editions he had called 
Hepa, reproducing an unfortunate misprint on 
p. 128 in the 1653 edition of Jonston's De in­
sectis (Niss. Zool. 2135) , which he owned . For the 
subsequent confusion, see Trans. Am. Philol. 
Assn. 76 (1945) , 338 fn. 12. 
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This answers our third question, at least with respect to woodcut il­
lustrations. For the rest of it , we note that for accurate descriptions of 
fish (and references to a ll earlier authorities) Linnaeus relied primarilv 
on the u nillustrated work of Artedi ( 1738), as every page (244-338) of 
the Systema attests, and for descriptions of fish and other anirnals on the 
works of Ray and others mentioned under mammals, birds, fish , and 
insects-all of them , including his own Fauna Svecica (1746) published 
inexpensively, that is , with little or no illustration. Of course Linnaeus 
was also relying on unpublished materials, that is, on his own or his 
students' observations of living anirnals made in the field and cornmuni­
cated to him by letter, or of specimens preserved in the various museums 
to which he had access. These Linnaeus acknowledged on the second 
page of the Ratio Editionis prefixed to the first volume of the tenth edi­
tion of the Systerna, under Collectanea. The list is long and includes his 
own journeys to Lapland, Oeland, Scania, and elsewhere, accounts of 
most of which h e had already published before 1753, though never 
sumptuously, also the ri ch museums of his patron , Greve Tessin , and of 
his King Adolf Fredrik, which he proceeded to publish in 1753 and 
1754. In this case the collectors of the museums also supplied funds to 
illustrate the volumes handsomely (Museum Tessinianurn, 1753; 36 cm , 
12 cprpls. with figures) and even sumptuously (Museum ... Adolphi 
Friderici, 1754; 50 cm, 33 cprpls.). Though we do not include these in 
our discussion of expensive works published down to 1753, we must re­
member that Linnaeus will have used similar published works (a) on the 
natura! history of a given region (like his own Skånska Resa, 1751) or 
(b) museological works (like theMuseurn Tessinianurn), which he might not 
think to include in his lists of sumptuous books on molluscs, birds, and 
insects, or may already have included under botany. 

Examples are readily found when we return to the authorities for 
AV ES listed in the Systerna. Here Marsili's work on the Danube region 
( 1726) and Catesby's on the Carolinas ( 1731- 43) are mentioned promi­
nently, along with some others and Seba, whose work (Vols. 1 and 2, 
1734-35), an excellent example of museology, is also discussed under 
Arnphibia, while Catesby's work is also mentioned under Arnphibia and 
Pisces . All three works had been listed previously for their botanical il­
lustrations (though it was a mistake to include Marsili, as we have seen). 
So too had Petiver's Gazophylaciurn (1702-09), listed among the authori­
ties for Verrnes in the Systerna and actually cited there for animals in all 
classes except Arnphibia, and Barrelier's Plantae per Galliarn ... obsPrvatae 
(1714) , listed in the Systerna under VERMES and cited there for an ap-
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pended section with figures of marine insects and vermes. Sloane's Ja­

maica (Vol. I, 1707; 2, 1725) , also listed previously under botanical il­
lustration , is another example of regional natural history which was in 
fact cited in the Svstema for all six classes of animals , as was Seba's 
Thesaurus and, be it notecl , the magnificent work of Edwards , rightly 
praised he re for its bircls but including also other rare animals not known 
in Europe, "quadrupeds , re ptiles , fishes , insects &c."-to cite the rest of 
its title. 

The answer to our second question is now becoming clear. Linnaeus 
did not mentioned beautifully engraved and expensive works on other 
animals--aside from insects, birds, and testacea- either because they were 
not yet published (like bis own M11seu m Tessinianum) or because he bad al­
ready mentioned them for their botanical illustrations (like Seba's The­
.1aurus or, mistakenly, Marsili's Danuhius). It is true that he might have 
made a sumptuous trio on fish from ( 1) the fourth volume of Marsili's 
Danuhius; (2) Willughby's Historia jJiscium (edited by Ra y, 1686) which 
add to th e tabulation below, since Willughby is already there by virtue 
of bis Ornith o!ogia-and possibly (3) the third part of Valentijn's Gud en 
niewv Oost-lndien (Amsterdam, 1724-26; Niss. Zoo!. 4213, with 528 num­
bered species of fish , each illustrated by a figure)-but it is not clear that 
Linnaeus's remark under PISCES in the Systema (p. 24 l, At Valentinus 

d efectum artis exposuit) is reall y complimentary, and in any case, he 
cited only three figures from it. Otherwise, however, the works which 
qualify in this p eriod (to 175 '.)) as both sumptuous in for mat and beauti­
ful for numerous engravin gs are almost in every case the product of 
one or another of the authors named in Linnaeus's two lists. That is, 
Swammerdam's posthumous Bybrl, sumptuously edited by Boerhaave 
(1737-38) , can be subsumed in the tabulation below along with his ear­
lier (1669) Historia insectorwn, which was not sumptuous ; Marsili's His­
toirr jJhysique rle la mer, also edited by Boerhaave (1725) and cited by Lin­
neaus for a few corals and zooph ytes, can be tabulatecl along with his 
Danubius; whereas the important works on insects by Goedaerdt (Niss. 
Zoo!. 1602-03) and De Geer (Niss. Zool. 1500) are not really sumptuous, 
though Goedaerdt's p lates ( l 662?) were beautifully colored by hand. 

An interesting passage from a much later message (Jan . 3, 1765) to 
the Royal Swedish Academy will place before us the one exception hinted 
at above .16 Here Linnaeus speaks out once more on the cost of beauti-

16 From Fri es, Brej och Skn velser . .. vo l. 2, no. 
367, pp. 272- 73, as translatecl by H . K. Svenson, 
Rh odora 47 ( 1945). p . 370. 
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fully "illuminated" books on natura! history, and not without a touch of 
envy that their authors could enjoy such patronage: 

"I am not speaking of the old illuminated figures which made all leaves the 
same shade of green, or all yellow flowers the same kind of yellow; but I refer 
to the Surinam insects of Merian, Seba' s paintings, Frisch's birds, Catesby's 
fishes , Ehret's plants, Roesel's insects, Edwards's birds, Regenfuss's snails , in 
which the objects stand as though living, as well as the best portrait painter 
delineates the human face . Among all these, Roesel is best in the insects, Regen­
fuss in shells , Ehret in plants---all of which are so beautiful that the most stupid 
Hottentot could stand in admiration and affection for the master's work." 

" If I ask , furthermore, what has brought this kind of literatu re to such a 
height, I will reply that patronage has been entirely responsible. Wealthy Eng­
lishmen supported Catesby's voyage to America and paid well for his pictures . 
Roesel was supported by a baron. Ehret's plates brought a guinea apiece, as 
fast as he could produce them. His Majesty of Denmark's generosity brought 
us Regenfuss's shells. Edwards's patron can be read about in his preface. The 
English boast of their Edwards, the Germans of their Roesel, the Danes of their 
Regenfuss, and with much reason." 

Except for Regenfuss, whose work was not published until 1758 , all 
of the publications named fall within our period, and all but one of their 
artist engravers have already appeared in our discussions . This is the 
German Frisch, whose Vorstellung der Vagel Deutschlandes began appearing 
at Berlin in 1739 in folio (Niss. Vogelb. 339) and eventually included 256 
colored copperplates with a total of 307 figures of birds. We have no 
hesitation, then, in adding Frisch to the tabulation below, both for his 
work on birds and his earlier uncolored work on insects , which Lin­
naeus <lid list among his authorities in the Systema . And for the sake of 
comparisons to be drawn later, we also include Regenfuss . 

These authors are arranged below, alphabetically for ease of refer­
ence. If we look at their works chronologically, we can draw a few con­
clusions about the history of the publication of expensive books in this 
field, corresponding to those we have drawn for botanical books. 

(1) The books on the testacea do forma notable series,just as Linnaeus 
said. Ranging in <late from Buonanni's works (1684 and 1709) through 
d'Argenville's (1742) and beyond to Regenfuss (1758), they are all !arge 
in size (folio or broadsheet, except for Buonanni's quarto) and stress il­
lustration rather than text (note Lister's 1057 figures on 468 leaves), 
though only Regenfuss used color. Their sumptuousness and their spe­
cialization on shells reflect the pride of the collector and dilettante rather 
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than any scientific interest. As Dance stated in his recent history, 17 p. 53: 
"During the late seventeenth and early eighteenth centuries men and 
women of widely different vocations were attracted to curiosity collect­
i ng and soon Europe bristled with cabinets containing shells and other 
natural objects. In fact a cabinet of natural and artificial curiosities was 
considered as indispensable to the well-appointed household, mansion, 
or palace as was a collection of art treasures; and large sums of money 
were squandered on both indiscriminately." The Conchyliologie of An­
toine-Joseph Dezallier d 'Argenville, himself Secretary to the King of 
France, biographer of painters, and a noted collector of naturalia and 
art, is typical. "The text is useless from a scientific point of view although 
the plates, executed by d' Argenville himself, are very well engraved" 
(Dance, 59). Shells were an important part of Seba's collections and were 
arranged in the drawers of his cabinet to produce bizarre effects; cam­

pare the satyr's head reproduced in Dance's frontispiece from the third 
volume ( 1758) of Seba's Thesaurm, pl. 37. Dance adds (63) that in order 
to "meet the considerable expense entailed in publishing the Thesaurus 
(i.e. its later volumes) it was necessary to sell the collection. This was 
sold, sixteen years after Seba's death , on 14 April 1752 and following 
days; and the entire sale realized 24 440 guilders" ,- generally at much 
higher prices than were realized from similar sales in the troubled years 
after the French revolution. These unscientific interests are also re­
flected in the posthumous publication of Rumphius's Amboinsche Rari­
teitkamer, which was unhappily adulterated by his editors, Halma and 
Schijnvoet, both in the text and the engravings, though Rumphius him­
self was a devoted and even brilliant field naturalist (Dance , 48). 

(2) Alongside the shells, there was a marked interest in the production 
of books illustrating insects, especially the colorful butterflies; see below 
under Albin, Frisch, Merian, Reaumur, Roesel, Swammerdam, and Wil­
kes. In part, this interest was genuinely scientific, aroused by the won­
drous metamorphosis from caterpillar to cocoon to moth which fasci­
nated mystics like Swammerdam or spiritual individuals like Mme. Me­
rian or true scientists like Reaumur; but the really notable point about 
these books is that mast of them were produced by professional artists, 
including Mme. Merian herself, Albin, Frisch, Roesel, and Wilkes, all of 
whom made much use of color. The series in fact begins at an early <late, 

17 S. P. Dance, Shell Collecting, an Illustrated I-lis­
t01y (Berkeley & Los Angeles 1966) ; cited simply 
as "Dance" below and in the tabulation. 

17 -SLÅ 1978 
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with the Metamorphosis Natura/is of the Dutch painter and engraver Jan 
Goedaerdt (1620-68), which began to appear about 1662 (Niss. Zool. 
1603) and eventually included 648 pages of Dutch text and 127 hand­
colored copperplates with 164 figures. We have excluded this book be­
cause of its small size, but Linnaeus owned a copy (15--16 cm) which 
he annotated extensively and cited frequently, as well as a copy of the 
later edition by Lister (1685). One may doubt whether the later and more 
sumptuous books in this series were intended to serve as guides to col­
lectors, like the works of Buonanni and d ' Argenville just mentioned. 
Rather, they became collectors' items in themselves, prized by their aris­
tocratic owners for display in their libraries. Hence beautiful books on 
birds--themselves not likely to be a popular object when stuffed and 
displayed in the cabinets of collectors--were also produced by the same 
artists (e.g. Albin and Frisch) or others (Edwards). And the repeated 
ed iti ons of Mme. Merian's plates, with text in German, Dutch , French, 
and Latin (see below), speak eloquently for the existence of a strong 
international market for sumptuous illustrated books. 

(3) Like the botanical books with colored copperplates, the illuminated 
works on insects and birds tended to be issued in parts or fascicles and 
by subscription, as publishers' ventures . 1 n fact this trend is observable 
somewhat earlier in zoology than in bota ny . Nissen cites Albin's Proposa/s 

for printing by subscrijJtion a Natura/ history of English insects, which the 
British Museum Catalogue dates to 1714. The actual work appeared in 
1720; compare Martyn's Centuria (1728) and Catesby's Carolina (1731-
32). Yet the pioneers were not entirely British artists. Frisch's Beschrei­
bung von allerley !nsecten in Teutschland, though its plates were not colored 
and its author was not a professional artist, appeared in 13 fascicles, a 
few plates at a time, between 1720 and 1738. The Ni.irnberg engraver 
Roesel, for all his support by a baron, offered his beautifully illustrated 
lnsPCten-Beliistigung to subscribers in monthly issues, 1746-61; cömpare 
Weinmann's successful venture, and Ehret's plates, snapped up at "a 
guinea apiece, as fast as he could produce thern". The works of Edwards 
on birds and of Wilkes on insects were also issued in parts, and Dance 
notes (59) that Regenfuss had invited subscriptions to his promised book 
as early as 1748 in Ni.irnberg, before he was called to the Danish court. 

(4) When the trade in illustrated books had developed to such a point 
in the prosperous first half of the 18th century, one wonders whether 
there was not some commerce also in the illustrations themselves, similar 
to the exchange of woodcut blocks that had occurred in the 17th cen-
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tury. While I cannot point to any instance of the purchase of a copper­
plate or its reprinting with or without acknowledgment, I think it is likely 
that a few such transactions <lid occur, and \Ve can certainly point to the 
copying by other engravers of illustrations from earlier books. Trew had 
criticized Weinmann's production because some of th e models in his 
herbarium pictum were evidently not drawings made from living plants but 
copies of earlier illustrations, and i nferior copies at that. Yet Nissen notes 
(Bot. p. 169) that Trew himself had encouraged artists at Nurnberg by 
making the resources of his library readily available for inspection by 
others and for copying. It was claimed that this was done in the interests 
of science and the diffusion of accurate knowledge, but sometimes there 
were objections. Nissen ref ers ( ibid.) to a letter to Trew from George 
Edwards, whose ornithological paintings, along with those of Catesby, 
Trew had allowed to be copied by J. M. Seligmann; Edwards begged him 
not to Jet them be published until after the completion of all the parts 
of his own publication. This point was not reached until 1761. Unhap­
pily, Seligmann's work began to appear in 1749: Sammlung verschiedener 
ausländischer und seltener Vögel (Nurnberg 1749-76). Nissen (Zool. 843) 
notes that it contains 4 73 plates, 109 of them af ter Ca tes by, and that 
there were other printings with text in French, Dutch (Amsterdam 1772-
81), and Latin and German (nos. 844-46). Such was the trade in beauti­
fully illustrated books on natura! science, objects of art in themselves. 

Edwards's Birds, strangely enough, was one of the few sumptuous 
books in this dass which Linnaeus owned. He also owned-to recapitu ­
late from the table below- a copy of the 1693 Latin edition of Swammer­
dam's small and relatively inex pensive Historia Insectorum, a copy of 
Frisch's quarto on insects but not of his admired folio on birds, a com­
plete set of Reaumur's six volumes but in the smaller Amsterdam edi­
tion, and an incomplete set of Roesel's monthly issues on insects. On 
shells he was much better off, owning a fine copy of d' Argenville's Litho­
logie, which he had bought in 1743, and most of the others except the 
two most important authors, Lister and Regenfuss. Yet in his Systema he 
cited plates and figures from every one of these books, including Mar­
sili's Danubius. Where , then, had he seen them in 1758? Footnotes in the 
Systema supply a few answers, and for the rest we can make some guesses. 
On p. 744 Linnaeus acknowledged, after citing Lister's Conchyliorum his­
toria on numerous occasions, that he had not obtained a copy and had 
made his citations at second hand; aliorum oculis tantum vidi. Perhaps this 
indicates d' Argenville or Gualtieri, or perhaps correspondence from one 
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of his affluent Dutch friends who knew his methods, Johannes Burman 
or J. F. Gronovius or his son, L. T. Gronovius. Under the bird, Merops 
cafer ( 117), Linnaeus acknowledged receipt from Burman of more than 
150 beautifully drawn figures of animals. One remembers that Burman 
had also supplied figures of plants for Weinmann's artists to engrave; 
in such generosity he was much like Trew. In the case of Mme. Merian's 
important and beautiful works on insects, Linnaeus may have made his 
notes on one of thern <luring his stay in Holland, for he had catalogued 
the Metamorphosis insectorum surinamensium ( 1705) in Clifford's library and 
cited plates from it (for the plants depicted along with the insects) in 
the Species Plantarum as well as in the Hortus Cliffortianus. For the other , 
we know that he used a copy of the Latin translation (Erucarum ortus ... ; 
Amsterdam 1718) of all th ree parts of Der Raupen wunderbare V erwande­
lung with its 153 colored copperplates, as Bryk has shown from the an­
notations in the copy which was once in the library of the Queen Lo­
visa Ulrika (reference in the tabulation below). In short , the likeliest 
places in which Linnaeus may have consulted the costly books which he 
did not own are the libraries of his royal patrons or of Greve Tessin, to 
all of which he had access when he visited Stockholm. "Shells were the 
principal ornament" of the Queen's cabinet (Dance, 56), "and in 1751 
she commissioned Linnaeus to describe them. Linnaeus had completed 
his manuscript by 1754 but the descriptive catalogue, often referred to 
as the Museum Ulricae, was not published until 1764." Doubtless it was 
in the King's library that Linnaeus had seen "only the first 12 of Regen­
fuss's plates in Kratzenstein's edition, at the time of writing", as he says 
in the Systema ( 1758, p . 643 fn .), and he adds, "than which there is 
nothing more beautiful". And it was in the King's library that, perhaps 
ten years later, Linnaeus first saw the first 144 plates of what eventually 
became the illustrations for Buffon's Histoire naturelle des Oiseaux ( 1771-
86); a set of these plates, which Linnaeus entitled AUBENTON MIS­
CELLANEA, are now in the library of the Linnean Society of London 
and bear the notation that they been presented to Linnaeus by the king 
himself on a visit to Hammarby, June 11, 1770. The story is well told by 
C. F. Cowan,j. Soc. Biblphy Nat. Hist. 5( 1).37- 40 (1968). 

Again we have to do with the issuance of magnificent plates in parts, 
as with Ehret, and with the circulation of costly volumes through the 
hands of wealthy and even royal personages. To own more than a few 
such books was indeed beyond the powers of a mere professor like Lin­
naeus , and his protests in this academic dissertation were justified. Un-
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fortunately we have to add that there are !arge areas of zoology over 
which his proposed solution, by way of a reform in the methods of purely 
verbal description, was not really effective. As Dance says (36 fn.) of the 
species of mollusc described in the tenth and twelfth editions of the Sys­
tema, "Linnaeus's written descriptions are usually so inadequate that the 
identification of many of his species depends upon the quality of the 
cited figu res". 

Precise ly: the typification of Li nnaean species is still proceeding, slow­
ly. In concluding this discussion, which I fear has paid too much atten­
tion to Linnaeus's mistakes , I will say that in general I have found his 
bibliographic references to be reasonably accurate; and I hope that my 
laborious compilation of a Linnaean Bibliotheca Zoologica may be of some 
interest to taxonomists. As for the errors , when set beside his real 
achievements, they are mostly trivial and only serve to show that he was 
no superman but thoroughly human. And in his use of the Latin lan­
guage I think we may call him a somewhat imperfect but stilla practicing 
humanist. Indeed, even today, the classicist who has spaken to you has 
always found that his botanist friends are the most humanistic of all 
scientists. 

T abulation ef authors 

Eleazar Albin, 0. 171 3-59. Naturalist, watercolor 
painter, and engraver of London. 

A Natura/ History of English Insects ... London 
1720 (N iss. Zoo/ . no. 58; BM(NH ) 29 cm: 100 
ha nd-colored cprp ls. , text on facing pages); 2nd 
ed. with notes by W. Derham, London 1724, 
repr. 1735, 1749; Latin tr., London 173 1. Cited 
several times for lnsecta, though Linnaeus did 
not own this or any of the works of Albin. 

A Natura/ History of Bird.s ... 3 vols., London 
173 1-38 (Niss. Vogelb. 14-16; Crerar (Chicago) 
29 cm: 96 pp. and 101 col. cprp ls., (2) 92 pp. 
a nd 104 col. cprpls. , (3) 95 pp. and 101 col. 
cprpls.); rep r. 1738-40; French tr., La Haye 
17 50. Cited several times. 

Filippo Buonanni, 1638-1726. Jesuit instructor 
and scie ntist of Rom e. 

Recreatio mentf.s et oculi in obseroatione animalium 
testaceorum ... Romae 1684 (Niss. Zoo/. 754; LS* 
22 cm: 270 pp. and about 150 cprpls. in part 4 
with 527 figs.). Cited freque ntly under Vermes . 
The "many illustrations of shells ... are reason­
abl y accurate and the majority of them were 

referred to subsequently by Linnaeus" (Dance 
43). Linnaeus <lid not own two other works of 
Buonanni: Obseroationes ... cum Micrographia cu­
nosa ... Romae 1691 (Niss. Zoo/ . 752); Musae­
um Kircherianum . . Romae 1709 (Ni ss. Zo o/. 
2198: 40 cm, 522 pp. and 172 cprpls.)-though 
he cited their figures occasionally for Mammalia, 
Amphibia, lnsecta, and (especia ll y the latter) for 
Vermes. 

An toi ne-J oseph Dezallier d'A rgenville, 1680-
1765. Collector of naturalia and art. 

L 'histoire naturelle eclaircie ... la lithologie et la 
conchyliologie ... Paris 1742 (Niss. Zoo/. 144; LS* 
29 cm: 492 pp. a nd 36 cprpls. with figs., "Carl 
Linnaeus 1743" with notations on most of the 
plates). Cited several times under Vermes. 
N ouvelle edn., Paris 17 5 7. 

George Edwards, 1694-1773. Wa tercolorist and 
naturalist of London. 

A Natura/ History oj Uncommon Birds and af same 
other rare and undescribed animals. .. London 
1743-51 (Niss. Vogelb. 286 ; LS* 29 cm: 248 pp. 
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and 210 col. cprpls. (189 of birds). Cited fre­
quently under all six classes. French tr. 1745---51 
(same plates, Niss. 287) . 

Johann Leonard Frisch, 1666-1743. Pastor and 
rector of a gymnasium in Berlin. 

Vorstellung der Vögel Deutschlandes . .. 2 vols., 
Berlin I 739-63 (Niss. Vogelb. 339; BM(NH) 35 
cm: 244 col. cprpls. with 12 more plates in a 
Supplement fora total of 307 figs .). Cited several 
times but not owned by Linnaeus, though he <lid 
own and cite frequently the 13 parts of Frisch' s 
Beschreibung von allerley Jnsecten in Teutschland in 
the first edition (Berlin 1720---38; Niss. Zoo/. 
1436; LS* 21 cm: 506 pp . and 38 cprpls. with 
272 figs.). Linnaeus' s copy, bought at Uppsala 
in I 730, contains his (later) binomial designa­
tions throughout. 

Niccolo Gualtieri, I 688-1744. Physician and 
professor of Fisa and Florence. 

Index testarurn conchyliorurn quae adservantur in 
rnuseo ... Florentiae 1742 (Niss. Zoo/. 1736; LS* 
46 cm: 110 cprpls. with figs. explained by letter­
press on verso of preceding plate) . Cited fre­
quently under Verrnes. 

Martin Lister, 1638--1712. Physician and anti­
quary of York and London. 

Historiae sive Synopsis rnethodicae conchyliorurn . 
fiber primus (-quartus) Londini [1685---
97] (Niss. Zool. 2529; BM(NH) 31 cm: 468 leaves 
including title-page, with impressions of I 057 
cprpls. , often 2 or 3 toa leaf, and 22 anatomical 
plates in an Appendix) . For the history and 
dating of these sets of copperplates, engraved 
and in many cases printed by Lister's daugh­
ter(s) Susanna and (his wife?) Anna, see L. G. 
Wilk.ins , j. Soc. Biblphy Nat. Hist. 3(4). 196-205 
( I 957), and a further note by F. C. Sawyer, 
i/nd. 4(1) . 28-29 (1962). Linnaeus <lid not own a 
copy of this work but cited it frequently under 
V errnes, using the references of others who had 
seen the plates, as he explained in a footnote 
in the Systerna, X: 744 . 

Luigi Ferdinando, conte Marsili , 1658-1730. 
Naturalist and geographer of Bologna, long 
in Austrian service. 

Histoire physique de la rner . . . preface de Herrn. 
Boerhaave, Amsterdam 1725 (Niss. Zool. 2699; 
BM(NH) 38 cm: 173 pp., 12+40 cprpls. with 
figs.); Dutch tr., 's Gravenhage 1786, with col. 
cprpls. Linnaeus <lid not own this work but cited 
it fora few Verrnes. 

Danubius pannonico-rnysicus . . . 6 vols., Hagae 
Comitum & Amsterodami 1726 (BM Banks, 59 
cm); vol. 4, De piscibus (Niss. Fischb. p. 93; 92 
pp. with 33 interleaved cprpls.); vol. 5, De avibus 
(Niss. Vogelb. 593; 154 pp. with 74 interleaved 
cprpls.); French tr., La Haye 1744; plates of 
vols. 4 and 5 reprinted at Bologna, no <late 
(Niss. 94). Linnaeus <lid not own this beautiful 
work but cited from vol. 5 not infrequently in 
the Systerna. The plates of vol. 4 are not cited 
under Pisces in the Systerna, except indirectly by 
the references to the Fauna Svecica (1746), 
where they had been cited frequently. 

Maria Sibilla Merian (Graff, for a time), 1647-
1717. Painter, engraver, and housewife of 
Frankfurt, later Amsterdam; in Surinam 
1698--1701. 

Der Raupen wunderbare Verwandelung und son­
derbare Blumen-Nahrung ... Nurnberg, Leipzig 
& Frankfurt a . M., 2 parts , 1679-83 (Niss. Bot. 
1342; BM Sloane, 21 cm: 102, 100 pp. with en­
graved title and 50 unnumbered cprpls. in each 
part, hand-colored in the Sloane copy); Dutch 
tr. (Der rupsen begin ... ) Amsterdam 1713-14, 
followed by a third part [1718] with 50 addition­
al cprpls. and a Latin translation (Erucarurn or­
tus ... ) of all 3 parts, Amsterdam [1718] (BM 
Banks, 20 cm: 64 pp., 153 cprpls., engraved 
title and 50 plates in each of the 3 parts; Arabic 
numerals in parts I and 3 , Roman numerals in 
part 2; plates reversed). Linnaeus did not own 
any of these or either of the folio editions in 
Dutch (Die europische insecten ... ; BM(NH) 52 
cm) and French (Histoire des insectes de l'Europe; 
BM Banks, 52 cm), both published at Amster­
dam in 1730 and containing 184 cprpls. (hand­
colored in the Huntcopy, no. 483) on 47 sheets, 
but he cited from them in the Systerna and is 
known to have used and annotated the copy of 
the Latin translation once in the library of the 
Queen Lovisa Ulrika. See F. Bryk, Linnes 
Randauji.eichnungen zu M. S. Merianins "Eruca­
rurn ortus", Stu ttgart 1920. 

Metarnorphosis insecton1rn surinarnensiurn 
Amsterdam 1705 (Niss. Bot. 1341; BM 49 cm: 
60 pp. , engraved title and 60 cprpls. , hand­
colored in the BM copy), also issued at the same 
time with text in Dutch (BM 53 cm, same plates). 
Linnaeus did not own either of these or any of 
the later editions with 12 additional plates exe­
cuted by the artist's daughters from materials 
left at their mother's death: Dissertatio de genera­
tione et rnetarnorphosibus insectorurn surinamensium, 
Amsterdam 1719 (BM 52 cm: 72 cprpls.), also 
issued at the same time with text in Dutch 
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(BM(NH) 52 cm: 72 hand-colored cprpls.); repr. 
1730 with 72 uncolored cprp ls. = Hunt 484) and 
later (La Haye 1726) with text in Latin and 
French (BM(NH) 53 cm: 72 pp. and 72 hand­
colored cprpls. = Hunt 467). In the SfJecies P/,an­
tarum Linnaeus cited the plates of 1705 for the 
plants depicted therein , with names drawn from 
the descriptions by Caspar Commelin (see my 
Index , p. 36), doubtless using the copy in Clif­
ford's library (no. 189 in the Hortus Clifforti­
anus); and in the Syste11w Naturae he cited the 
plates (including some from the enlarged ed i­
tions) fora few Amphibia and many lnsecla. 

Rene-Antoine Ferchault d e Reawnur, 1683-
1757. Scientist of Paris. 

Memoires pou.r servir ä /'h istoire des insectes . . 6 
vols., Paris I 734-42 (Niss. Zoo/. 3315; BM 
Banks, 25 cm : 654, 514,532, 636,728,608 pp. 
and 50, 40, 47, 44 , 38, 48 cprpls. (267 in all), 
each with many figures). Linnaeus owned only 
the smaller Amsterdam edition ( 1737-48 ; LS* 
16 cm, with the same plates but fewer pages 
per volume), but his many references to the 
plates fit either edition. His copy contains some 
marginal identifications. 

Frants Michael Regenfuss, 1713-80. Engraver of 
Nurnberg, later al Copenhagen. 

Auserlesnr Schnecken, Muscheln und andre 
Schaal-Thiere . I Choix de coquillages el de crus­
taci:s Kopenhagen 1758 (Niss. Zool. 3338; 
BM(NH) 61 cm: 22 , lxxxvii pp. and 12 col. 
cprpls. with 67, 78 figs. and in a second volume 
(black) with 64, 62 figs.). An advertisement had 
been issued at Nurnberg in 1748 (see Dancc 59) 
"in which the stud y of shells was greatly recom­
mended" a nd subscriptions for his forthcoming 
book were invited. This authorized edition con­
tains refere nces to the 10th edition of the Sy.1ll'-
1na (under Vermes) by page and species-number, 
but not using the trivia l name . But at the time 
of publication of the 10th edition , Linnaeus 
acknowledged (643 fn. ) that he had seen only 
the first 12 plates, which he cited a number of 
times and adm ired greatly (see above, 256). Evi­
dentl y these were the plates of t.he suppressed 
edition (Sammlung von Mu sch.l'ln .. I Recueil des 
coquillages .. . ) of which there are traces in a fel\· 
libraries ; see W. S. S. van Benthem Jutting, 
Zoolog. Mee/ed. 39.168-79 (1964). The book "was 
an imm ed iate success, principally, one suspects, 
for the superb quality of its plates and , perhaps , 
for the size of the book itself which hasa larger 
surface area per page than any conchological 
work published before or since" (Dance 60). 

Augustin Johann Roesel von Rosenhof, 1705-49. 
Miniaturist and engraver of Nurnberg. 

Der monatlich-herausgegebenen Jnsecten-B elusti­
gung erster (-vinter) Th eil. NOrnberg 174&-
61 (Niss. Zoo/. 346&-3466 c; BM Banks, 21 cm: 
(vol. 1, pts. 1-6) 64, 60, 64, 312, 48, 48 pp. with 
10, 10, 8, 63, 13 , 17 col. cprpl. figs.; (2 , prae­
fatio and pts. 1-8) 24, 72 , 28 , 16, 32, 76, 200, 
64 , 52 pp . with col. cprpls. A, B, and 9, 3, 6, 4, 
16, 30, 13, 10 col. cprpl. figs.; (3) 624 pp., col. 
cprpls. I-Cl; (4) 48 pp. (Vita) , 264 pp. with col. 
cprpls. I-XL). Copies (e.g. at LS, BM, and 
BM(NH)) vary in arrangement and complete­
ness, according to wheth er they were collected 
by subscribers to the monthly issues, beginning 
in 1740, or by the printer fora collected edi­
tion. Nissen (under 3466) notices a 2nd edition 
of the first volume, edited by C. F. C. Kleemann 
(after I 759) , with 12 I figs . on 79 plates. Lin­
naeus had an incomplete set (22 cm, vol. I and 
part of vol. 2) , with a few identifications on the 
plates, but he cited frequently from all four 
volumes. 

Georg Eberhard RumfJhius (Rumpf), 1628-1702. 
Dutch me rchant and naturalist in the East 
Indies. 

D'Amboinsche Rariteitlwmer, behelzenrle eene be­
schrxvinge van allerhanc/1, 300 weeke als lwrde 
schaal-visschen ... t'Amsterdam 1705 (Niss. Zool. 
3518; LS* 39 cm, a few marginalia: 340 pp., 60 
cprpls. with numerous figs.; plates repr. , Hagae 
Comitum 1739). Linnaeus owned this and cited 
it frequ entl y under lnsecta. and Vermes. 

Jan Swammerdam, 1637-80. Physician, naturalist, 
and mystic of Amsterdam. 

Bybel der Natuure ... of Historia insectorum . 
(2 vols.) Leydae 1737-38 (Niss. Zoo!. 4055; 
BM(NH) 40 cm: 910 , 124 pp. and 53 cprpls. 
with numerous figures; German tr. , Leipzig 
1752; English tr., London 1758). Linnaeus <lid 
not own these sumptuous volumes, but he cited 
them in the Systema under lnsecta and Vennes. 
He <lid own a copy (19 cm) of the 1693 reprint 
of the earlier Historia insectorum genera/is, ofte 
Algemeene 11erhrmdeling van de bloedeloose dierkens 
(U trecht 1669; Niss. Zoo/. 4052), with 13 cprpls. 

Benjamin Wi/kes. Draftsman and engraver of 
London. 

The English Moths and Bu.tterf/ies . .. (issued in 
parts) London [1749] (Niss. Zoo/. 4410; BM 31 
cm: 26 , 63 pp. and 120 col. cprpls. with numer­
ous figures numbered by classes and sections) . 
Not owned , but cited frequently in the Systema. 
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Fra ncis Willughby, 1635-72. Na tu ra li st of Mid­
d leton , student and patron ofj ohn Ray . 

Ornithologiae libri tres . .. (ed . J. Ray) Londini 
1676 (Niss. Vogelb . 991 ; BM(N H ) 37 cm : 307 
p p. and 77 cprpls. each with fi gures ; English tr. 
wi th additio ns , London 1678, 78 cprpls.). Not 
owned, but cited severa l times in the System.a,. 

De historia piscium libri quattuor .. . (ed. J. Ray) 
O xonii 1686 (Niss. Zool. 44 17; BM(NH ) 38 cm : 
343, 30 pp. a nd 188 cp1·pls. with figures). Again 
not owned , b ut o ften cited for Mammalia, Am­
phibia, a nd Pisces . 



E. G. BOBROV 

On the works by and on Linnceus 

published in Russia and the 
Soviet union 

The data on translations of works by Linnreus which have been pulished 
in Russia as they are presented in catalogues are both incomplete and 
inaccurate. This can be equally applied to the monumental catalogue of 
the works of Linnreus published by the British Museum in 1933, and to 
recent bibliographies printed in the USSR to celebrate the Linnreus ju­
bilee in 1957. These shortcomings had induced us to review these biblio­
graphies as well as to examine them in more detail. 

Contacts with the Petersburg scientists, members of the Academy of 
Sciences were established by Linnreus in 1736, that is, <luring the Dutch 
period of his life. For many years the correspondence of Linnreus with 
Petersburg was motivated mainly by his interest in the Siberian collec­
tions at the academic museums. Since 17 54, af ter Linnreus was elected 
the honorary member of the Petersburg Academy of Sciences, his rela­
tions with the Petersburg scientists became doser. 

Speaking of Linnreus' publications in Russia, it is necessary to mention 
that the first two of them were of purely business nature dealing with 
his contacts with the Academy. These works will be considered below in 
more detail. The first translations of articles and speeches by Linnreus 
appeared in Russian scientific magazines while he was still alive. An inter­
est to translation or rendering of the works by Linnreus did not cease 
to exist throughout the whole of the 19th century; moreover, it is evident 
today. 

The works by Linnreus published in Russia are naturally divided into 
the following groups: 

1. works originally published in Petersburg, 
2. translations into Russian of the works by Linnreus himself, 
3. translation into Russian of some dissertations, 
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4. translations and renderings into Russian of the works by Linnreus 
as scientific handbooks. 

1. Nitraria planta obscura explicata a Carolo Linnreo.-Novi Com­
mentarii, Academire Scientiarum I mperialis Petropolitanre, t. 17 58-59, 
pp. 315-320, tab. X, 1761. 

In 1758, in connection with preparation of the tenth edition of "The 
System of Nature", Linnreus sent to the Petersburg Academy of Sciences 
an article to be published- "Zagadochnoe rastenie Selitrianka razyas­
neno". This paper was published Vol. 7 of "Novi Commentarii", 1758-
1759, printed in 1761. The paper dealt with the Selitrianka- a species 
of Nitraria genus. This most interesting plant was first found by Gotlieb 
Schober, Peter the l's doctor, <luring his journeys in the semiderserts of 
the northern Caspian seacoast in 1717-1720. Schober who called this 
plant Nitraria collected its fruit which were sent to medicinal gardens of 
Russia. 

Later they reached Uppsala where Linnreus tried hard to make them 
germinate. He t1ied to cultivate the plants both in hot houses and in open 
ground as well as indifferent types of ground, but the plant did not pro­
duce flowers and could not therefore be defined. Linnreus reported in 
his comments that his fruitless attempts had lasted for 12 years before 
he introduced salt into the ground as there were reports that Selitrianka 
grows on salty soils. Only after this the plant produced flowers and was. 
consequently determined. 

Ha ving suggested for Nitraria the specific epithet "Schoberi", Linnreus 
preserved for science the name of Gottlieb Schober, one of the first ex­
plorers of Russian flora. Selitrianka Schoberi- Nitraria Schoberi became 
the type species of Nitraria genus, one of the genera of Zygophyllacere 
family so characteristic for the desert flora of the Eastern hemisphere. 

Since the time of publication of this paper in Petersburg, more than 
two hundred years passed but still one cannot claim that "The mysterious 
plant Nitraria is explained". I bad to look into the systematics of this 
genus three times. In my most recent work (Bobrov, 1965) I examined 
Nitraria as related to the problem of origin of the desert flora in the Old 
World. A very interesting fact should be mentioned here. Of ten species 
of the genus, the type series Schoberianre includes four which should 
be considered as genetically the closest ones. The distribution of these 
species is amazing: N. Schoberi populates the flat deserts of the Soviet 
Middle Asia and some adjecent areas: N. Komarovii is a very young 
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species, originating from the southern coast of the Caspian Sea; N. bil­
lardieri is found in the deserts of the south-western Australia; N. se­
negalensis is an element of the West African flora. 

Such diverse distribution of the closely related species puts forward 
a question of common elements in the flora of the Old World deserts 
and, possibly, of even uniform or relatively uniform xerophyte flora of 
the Old World in the Upper Cretaceous period, that is, at the start of 
the age of Angiosperms. 

Thus, Nitraria Schoberi is still a mysterious plant. This species can at 
the same time be regarded as a symbol of the flora of the flat deserts in 
the Middle Asia. 

Caroli Linnrei . Disquisitio de questione ab Academia Imperiali Scien­
tiarum Petrop. In annum 1759 proprremio proposita: Sexum plan­
tarum .. . Petropoli 1760, pp. 30. 

The Academy of Sciences in Petersburg announced in 1759 a competi­
tion on the theme: "By new evidence and experiments on sexes in plants 
to prove or disprove if plants can, similar to animals, be divided into male 
and female ones, having presented historical and physical description 
of all parts of plants which are recognised as capable of fruiting and de­
veloping." A reward of 1 000 roubles was offered toa winner. 

For the contest which was held in 1760 were submitted three works, 
two of which were immediately rejected as completely unsound. The 
authorship of the third work- "De sexu plantarum .. . " was beyond any 
doubt as the manuscript was submitted under the well-known motto of 
Linnreus--"Famam extendere factis" (Fame is extended by facts). The 
popularity of the motto broke the rules of the contest but, nevertheless 
it was decided to award the prize to Linnreus. The decision was made on 
the basis of review by the adjunct of the Academy Kölreuter who pointed 
out that though the theory on which the work was based was witty rather 
than correct and that the evidence on hybrids reported there was doubt­
ful, it was better that the rejected works and should therefore be con­
sidered worth the award. 

It should be said that research into plant hybrids in connection with 
the general theory of sex in plants had been carried out for 4 years by 
the young adjunct of the Academy of Sciences J oseph Gottlieb Kölreuter 
(1733-1806). It was in 1760 when he completed the work titled "The 
preliminary report of some experiments and observations referring to 
sex in plants", which was published in 1761 in Leipzig (Kölreuter 1761). 
This publication was followed by "The Sequels" as well as other works 
partly published in the Petersburg Academy editions. 
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In 1760 Kölreuter obtained in the Botanical Garden of the Academy 
of Sciences in Petersburg a hybrid between two tobacco species-Nico­
tiana paniculata and N. rustica. These hybrids were morphologically 
transitional between the parent species, being quite sterile. 

Experiments by Kölreuter were so thourogh that in his work he al­
ready stated the necessity of pollination by insects, the existence of cross 
pollination, the dichogamy phenomenon (simultaneous germination of 
pi stils and stamens), the importance of nectar for attraction of insects, 
etc. 

Moreover, he started, also in Petersburg, experiments that led him to 
the conclusion that conversion of one species into another is possible . 
Kölreuter reported this is "The Third Sequel" published in 1766 in 
Leipzig. This was also clearly stated in the foreword and in § 24 (Nico­
tiana rustica in Nicotianam paniculatam penitus transmutata). It is re­
ported here that a tobacco hybrid was converted, through four-time back 
crossing with one of the parent species , into the latter. Thus, the possi­
bility of one species absorbing the other was demonstrated for the first 
time. 

The research of Kölreuter (Wulf, 1940) was conducted as a serious 
scientific experiment and was, obviously, much superiour to speculations 
by Linrneus. The dissertation by Linnreus on the competition theme "On 
the sex plants ... " was exquisitely published in 1761 in Petersburg. Aca­
demician Muller wrote to Linnreus sending to Uppsala copies of the 
book: 

"Your book is printed on the very best paper; nobody hold it in his 
hands yet as I sent to you the first copies. The Academy decided that 
I had to abandon my usual negligence and take care that the work worth 
gold and marble be printed on a special paper." 

In 35 years the translation of this book into Russian was published: 
"Karolya Linneya rozyskaniya o razlichnom polye proizrasteniy, udo­
stoyennoye nagrazhdeniya ot imp. Spb. Akademii Nauk v 1760 g. perev. 
s latinskogo P. Lepekhina. "Novye ezhemesechnye sochineniya" 1795, 
chasti 107- 112. 

2. Opisaniye burnoy ptitsy, sochinennoye Schvedskim Archiaterom i 
Professorom Karlom Linneyem. Iz sochineniy Shvediskoy Akademii 
Nauk na 1745 god. - Sochineniya i perevody k polze i uveseleniyu 
sluzhaschiye. Spb. pri imp. Akademii Nauk. 1761 , mai : 577- 580. 
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This is translation of the small paper by Linnreus: Storm-väders­
fogeln. Beskrifven af Carl Linnreus. - Kungliga Svenska Vetenskaps­
Akademien. Handlingar, a.c. vol. 6, 1745: 93-96. 

Rech o dostopamiatstvach v nasekomych, chitannaya ,, Shvedskoy 
Akademii Nauk gospodinom Archiaterorn Linneyem. lz knigi ego -
Amoenitates Akad. vol. 11: 388. - Sochineniya i perevody k polze i 
uveseleniyu sluzhaschiye Spb. pri lmp. Adademii Nauk. 1762, iun.: 
67-96. 

The Russian translation was made from the Latin text of the speech 
published in 1751 in the series Amoen. Acad. The original version is 
dated by 1739 and is a famous presidential address by Linnreus at the 
meeting of the Royal Swedish Academy of Sciences on October 3, 1739. 
The original publication is titled: Carl Linnrei .. . Tal om märkvärrlig­
heter uti insecterna hållit for Wettenskaps Academien ... då Första 
Prresidentskapet aflades 1739 d. 3 October. 

Karla Linneya ... Nastavleniya puteshestuyuschemu s latinskogo na 
rossiysky yazyk perevyol Vasiliy Ruban. Spb. Tipografiya Suchoputnogo 
kadetskogo korpusa. 1771: 1- 14. 

The translation is dedicated to "His Excellence Prince Ivan Petrovich 
Tyufiaki n travelling in strange lands under the name of Bokov". The 
publication of "Nastavleniye puteshestvuyuschemu" was possibly con­
nected to a certain extent with the work of famous physical expeditions 
of the Academy of Sciences in 1768-1774 which attracted great interest. 
The original text of the speech was published in 1741 in Uppsala: Caroli 
Linnrei ... Oratio, qua peregrinationum intra patriam asseritur necessitas 
habita Upsalire ... MDCCXLI octobr. XVII, quum medicinre professio­
nem regiam et ordinariam susci peret. U psalire 1741: 1-18. 

Linnreus started his professorship at the Uppsala University which 
lasted 35 years with this speech which was published in many editions 
later. 

Karolya Linneya rozyskaniye o razlichnom pole proizrasteniy, udo­
stoyennoye nagrazhdeniya ot Imp. Spb. Akademii Nauk v 1760 g. perev. 
s latinskogo P. Lepekhina. Novye Ezhemesyachnye sochineniya. 1795, 
ch.: 107- 112. This is translation of the work by Linnreus presented to 
the Petersburg Academy of Sciences to be submitted to the contest: 
Caroli Linnrei Disquisitio de questione ab Academia lmperiali Scien­
tiarum Petrop ... in ann. 17 59 pro prremio proposita: sexum plan­
tarum ... Petropoli. 1760 pp. 30. 

Braki rasteniy. Botaniko-fizicheskoye razsuzhdeniye Linneya, ostav-
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avsheyesya do sikh por neizdannym. - Otechestvennye Zapiski. 1844, 
37 otd.8: 112- 117. 

This paper consists of 27 numbered paragraphs with short foreword 
containing the description of the circumstances which caused its publica­
tion. The name of transtator is not mentioned. This paper was not 
published while Linnreus was still alive and it is possible that Linnreus 
himself <lid not attach great importance to it. However, this work was 
known as Linnreus mentioned it in his autobiographical notes. In the 
autumn of 1729 the librarian of the Uppsala University Georg Vallin 
presented his philological dissertation "On marriages in Trees"-"De 
Nuptiis Arborum". Being a student, Linnreus could not participate in the 
dispute. However, he wrote an essay on actual sexual relations in plants 
from the botanical point of view bearing on Wallin's dissertation. He 
forwarded his manuscript to Dr. Celsius. This essay was published only 
in one hundred years, in 1828, in Swedish, with translation into Latin by 
his pupil J. A. Afzelius under the title: Caroli Linnrei, Exercitatio 
botanico physica de Nuptiis et Sexu Plantarum. Edidit et Latine vertit 
M. Johannes Afzelius. Uppsalire 1828, p. 50. 

Basn' slavnogo Linneya. Sankt-peterburgskiy vestnik, 1781, fevral: 
111-114. 

Basn'.-Novye Ezhemesyachnye Sochineniya, v Sanktpeterburge Izh­
deveniyem Imp. Akademii Nauk, 1790, ch. LII; oktiabr: 90- 94. 

These are two different translations of the same text, it being men­
tioned in the first one that it is translated from "Aglinsky" by I. A. Nei­
ther of the publications has any reference as to the original. The con­
tents of the paper is a somewhat didactic description of seven Greek 
wisemen travelling to the Moon for three days. They are reprimanded 
in the paper for not having paid attention to the local plants. It is highly 
doubtful that the paper belongs to Linnreus and the authorship is a 
mystery. 

3. Seven "dissertations" by Linnreus' pupils were published in Russian 
translation which had been considered in the 18th century to be the 
works of Linnreus himself and consequently attracted attention of trans­
lators and publishers. 

A booklet containing translation of two dissertations was published in 
1777 in Petersburg. 

Karla Linneya razsuzhdeniye pervoye o upotreblenli koffea, vtoroye o 
chelovekoobrazykh, perevedeny S. korrektorom lvanom Tredyakov-
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skim. V Sankt-Peterburge pechatana pri Artilleriyskom i Inzhenernom 
shlyakhetskom korpuse izhdeveniyem tipografii soderzhatelya H. F. 
Kleena. 1777: 1-25. 

Dedicated: "To His Excellence Prince Alexandre Alexeyevich Via­
zemsky ." Dissertation on prima tes is on pp. 26--4 7 of the same booklet. 

The first dissertation is the translation of Dissertatio medica in qua 
Potus Coffere leviter adumbratur quem ... sub prresidio .. . Caroli Lin­
nrei ... publico submitti t examini Henricus Sparschuh ... ad d . decemb. 
anni MDCCLXI. Uppsalire 1761, pp. 19. 

The second dissertation was originally titled Dissertatio academica in 
qua Anthropomorpha ... Prreside Carolo Linnreo ... publico examini 
submittit Christianus E. Hoppius ... die VI Septembr. anno MDCCLX. 
Uppsalia 1760, pp. 26. 

Another dissertation was published in Petersburg as a book: 
Linney Karl. Vodka v rukakh filosofa, vracha i prostolyudina. Sochi­

neniye prelyubopytonoye i dlya vsyakogo poleznoye. V Sanktpeterburge 
tip. Bogdanovicha, 1790: 1- 44. 

This work was originally titled: Dissertatio Diretetica, in qua Spiritus 
Frumenti proponitur, quam . .. Prreside Carola von Linne .. . publico 
examini ... sistit Petrus Bergius Wermelandus . .. die XIX decembr. anni 
MDCCLXIV. Uppsalire 1764, pp. 20. 

Blagoustroyeniye Prirody. - Akademicheskiye izvestiya. Pri S. Peter­
burgskoy Imp. Akademii Nauk. 1779, ch. 1: 49-90. 

There is no mention of either the original or translator's name. How­
ever , it is acknowledged that "this article is taken from the works of 
Linnreus. This is the transla tion of the dissertation: Dissertatio academica 
de Politia Naturre , quam . . . Prreside . .. Carolo Linmeo . . . publico ex­
amini submittet H . Christ Daniel Wilcke .. . die XXIX martii anni 
MDCCLX. Uppsalire 1760, pp. 22. 

Yestestvennoye lyubopytstvo. Perevedeno s latinskogo iz sochineniy 
Linneya, tit. sov. Ivanom Isayevym . - Novye Ezhemesyachnye Sochi­
neniya. V Sanktpeterburge Izhdeveniyem Imp. Akademii Nauk. 1790. 
ch. LI (str. 62-78), LII (str. 78--89), LIII (str. 57-71). This is the transla­
tion of the dissertation: Specimen academicum de Curiositate Naturali, 
quod ... sub Prresido ... Caroli Linnrei . . . publice curiosorum censurre 
submittit Olaus Söderberg ad diem (XXX) junii 1748. Holmire, 1748, 
pp. 25. 

Dieta cheloveka v raznykh ego vozrastakh. Perevyol s latinskogo iz 
Linneyevykh sochineniy, sobrannykh pod imenem Amoenitates Aca-
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demire tit. sov. Ivan Isayev. - Novye Ezhemesyachnye Sochineniya. 
1790, ch. LIX (str. 13- 31). Originally titled: Dissertatio diretetica de 
Direta per scalam retatis humanre, observanda ... Prreside ... Carola von 
Linne ... offert D. J. Öhrquist ... <lie [XX Decembr.] anni MDCCLXIV. 
Uppsalire, 1764, pp. 12. 

Vrachebnaya Piyavitsa. Perevedeno s Latinskogo Yazyka iz Linne­
yevykh sochineniy, nazyvayemykh Amoenitates Academicre lmp. shlyak­
hetskogo sukhoputnogo kadetskogo korpusa uchitelem tit. sovetnikom 
Ivanom Isayevym. - Novye Ezhemesyachnye Sochineniya v Sanktpeter­
burge Izhdeveniyem Imp. Akademii Nauk. 1791, ch. LVIII: 50-54. This 
is the translation of the dissertation titled: Dissertatio medico-hirurgica 
de Hirudine, quam ... sub Prresidio .. . Caroli v. Linne ... exhibet ... 
Daniel Weser . . . <lie (VI) Mayi (Martii) anni MDCCLXIV . Upsalia 1764, 
pp. 3- 15. 

4. The first in the series of works of Linnreus which can be considered 
as handbooks, is the two-volume work: 

Sistema Prirody Karla Linneya . 
. . . Tsarstvo zhivotnykh na Rossiyskom yazyke izdal s primechaniyami 
dopolneniyami Alexandr Sevastyanov .. . akademic. V Sanktpeter-

burge. Pri Imp. Akademii Nauk, ch. 1: XI +376, 1804; ch. 11: Il +377-
729, 1805. 

This two-volume work is the translation of small part of the thirteenth 
edition of Systema naturre (1788) and includes only Mammals. Descrip­
tions of many animals were added, numerous notes were introduced 
as well as descriptions of new animal species discovered af ter publication 
of this Leipzig edition of Systema Naturre. This two-volume work of 729 
pages is considerably larger than the corresponding part of the original 
edition. The book was edited by academician Al. Sevastyanov. 

It is sometimes mentioned in literature and bibliographies that the 
known work by Linnreus "Fundamenta Botanica" was translated inta 
Russian which is incorrect. The book by Ivan Dvigubsky, Nachalnye 
osnovaniya botaniki. Moskva. V tipografii Ponomaryova. 1805: VIII+ 
240, tabl. 1-13, is not the translation of the mentioned book by Linnreus. 
In his short foreword Dvigubsky himself indicated that he had followed 
Willdenow while "illustrations of various plants are taken from Jacquin 
and same from Willdenow". Nearly half of Dvigubsky's book is the glos­
sary af terms. It should be also said that the small book by Linnreus, 
Fundamenta Botanica published in one twelwth folio had only 37 pages 
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while the book by Dvigubsky is seven times larger in volume and con­
tains, furthermore, 13 tables of illustrations. 

Filosofiya botaniki, izyasnyauschaya pervye onoi osnovaniya. Sochi­
neniya Karla Linneya, izdannaya na rossiyskom yazyke Timfeyem Sme­
lovskim. V Sanktpeterburge pri Imp. Akademii Nauk 1800 g. str. llI + 
195+XLI, il!. 11,-is not the translation ofthe known handbook-Caroli 
Linnrei, Philosophia Bota ni ca ... 17 51. The book by Professor T. Sme­
lovsky was published as the handbook for medical students. This book 
contains an abridged rendering of the work by Linnreus with some 
chapters omitted and some newly written ones included, with most of 
notes and comments excluded. The book includes, as examples, many 
plants which could be demostrated to students in the Medical Garden 
(now the Botanical lnstitute of the Academy of Sciences) in Petersburg. 
Smelovsky reproduced in his book illustrations taken from Linnreus 
work and gave translation of Latin terms by which he contributed greatly 
to the development of botanical terminology in Russian language. The 
system of plants by Linnreus is quite thouroughly presented in the book. 
When comparing these two books it should be noted that the book by 
Linnreus has 362 pages of the principal contents while the book by Sme­
lovsky has 195 pages , both books being printed in one eighth folio. 

Some bibliographies also mention as a translation the following book: 
Nachalnye osnovaniya Botanicheskoy Filosofii, izdannye Glavnym 
Pravleniyem uchilisch dlya upotrebleniya v Gimnaziyakh Rossiyskoy 
lmperii. v Sanktpeterburge pri Imp. Akademii Nauk 1809 goda: str. 
IV+ 156+ 16. Prof. S. P.-burskogo Pedagogicheskogo Institua nad­
vorny sovetnik Teryayev. This is not the translation of Philosophia 
Botanica by Linnreus. In his foreword the auther himself warns that the 
general concepts were taken from works by Jacquin and Jilibert while in 
terminology "the order of Linnreus was followed reverently". This 
botanical handbook by Andrey Teryayev is very extensive even by pres­
ent requirements. 

An interest towards complete translation of Philosophia Botanica <lid 
not disappear and in 1975 the Botanical Institute of the USSR Academy 
of Sciences suggested to translate this book into Russian language and to 
publish it in the series "Classics of Science". It was soon revealed that 
the translation of this book was made in Moscow in the 1930s and that it 
was preserved. The "Nauka" Publishing House started the preparation 
work; however, it was found out that the manuscript needed some edit­
ing which delayed the publication. It is supposed that the book will see 
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the light in 1978 thus celebrating the bicentenneal anniversary of Lin­
meus' death. 

The number of publications on Linnreus in Russian is actually infinite, 
the beginning of them ha ving been puta century anda half ago. Mostly 
these are magazine publications of biographical essays or discussions of 
this most important works- Systema Naturre, classifications of plants and 
animals , theories of sex in plants, etc. Classification systems of Linnreus 
are frequently discussed in papers and even books as compared to those 
by other authors. Such papers are found most often in popular biological 
magazines and literature for school teachers. Journals of more pro­
nounced scientific character naturally published more essential articles. 

The works by Linnreus were presented at the highest leve! in the hand­
books for university students as well as in the studies on the history of 
natura! science. More or less extensive articles are included in all ency­
clopredic dictionaries, both general and specialized ones . 

In the twentieth century, beginning from 1907 biographical dates and 
jubilee dates of Linnreus' most important works were noted by special 
publications. A series of publications in the early 1930s was dedicated to 
the bicentennial of the first edition of Systema Naturre. Papers devoted 
to this work were published in a few Soviet scientific and popular jour­
nals. In 1953 the Academy of Sciences published the book by the 
author of this essay containing the analysis of Species Plantarum in con­
nection with the bicentennial of publication of this most important work. 

In 1957 the 250 jubilee of Linnreus birth was celebrated in the USSR 
on a specially large scale as the World Peace Council decided to cele­
brate the birth of the outstanding scientist whose life and work bad the 
utmost importance for science and humane civilization . Articles pub­
lished in May of 1957 by mass editions can hardly be reviewed . Jubilee 
articles were also published in main scientific and popular journals. A 
few books were publiched for this special occasion. 

It is needless to repeat in this brief essay the bibliographical references 
given in the papers by A. A. Scherbakova ( 1958) and I. I. Nazarenko 
(1958). Our immediate task is to fill in some gaps and to correct some 
traditional mistakes. However, we must note that there is no certainty 
that all translations of Linnreus works into Russian were presented in 
this essay. 

To conclude this study, it would be useful to refer the reader to some 
Russian editions devoted to Linnreus all the more so as some of them 
were not included into the bibliography by Scherbakova: 
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1. V. A. Fausek. C. Linnreus , his life and scienfific activity. Izd. Obschest­
vennaya Polza. Moscow 1891: 1-79. 

2. V. L. Komarov. Life and Works oj LinnEEUs. GIZ RSFSR, Berlin, 1923: 
1-88 (reprinted in the series Collected Works by V. L. Komarov, 
vol. 1; 1945: 3 77-425). 

3. E. G. Bobrov. The Bicentennial of Species Plantarum by Carl Lin­
nreus 1753--1953. - Komarovskiye Chteniya VIII. Izd. Ak. Nauk SSSR 
Leningrad, 1954: 1-39. 

4. S. S. Stankov. LinnEEUs, Rousseau, Lamarque. Moscow , 1955: 1-139. 
5. E. G. Bobrov. Linnceus, his life and works . Izd . Ak. Nauk SSSR, Lenin­

grad 1957: 1-217. 
6. Collection of papers. - Carl Linnceus . Izd. Ak. Nauk SSSR, Moscow, 

1958: 1-258 (the collected prepared by the Institute of History of 
Natura! Science and Technology, the USSR Academy of Sciences). 

7. E. G. Bobrov. Carl Linnceus. Izd. "Nauka", 1970: 1- 286. 
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GEORGE H. M. LAWRENCE t 1 and 
ROBERT W. KIGER 

Linnaeus- and the Computer 

I. The Linnaean collection at 
the Hunt Institute 

The Hunt Botanical Library, the gift of Mr and Mrs Roy A. Hunt, of 
Pittsburgh, to Carnegie-Mellon University, was founded in 1960. Within 
ten years the scope and activities of the Library had so far expanded 
beyond those of a conventional library that a change in name was re­
quired, and the name Hunt lnstitute for Botanical Documentation was 
adopted in 1970. The library itself, one of four divisions of the lnstitute, 
continues to be identified as the Hunt Botanical Library. 

In 1968 the Library purchased from Dr Birger Strandell of Stockholm 
his well known collection of Linnaeana, the nucleus of which he had 
acquired in 1936 from Dr Emil W. Lindell, then a psychiatrist in Wäxjö , 
Sweden. Since 1968 this collection has more than doubled in size (partly 
through merging with it the Hunt Instutite's own Linnaeana), and it 
stands today second only to the holdings at the University of Uppsala 
library. 

When the Strandell Collection came to Pittsburgh, Dr Strandell was 
made its Honorary Curator and given charge of its acquisition program. 
Shortly thereafter, work to compile a detailed descriptive catalogue of 
the holdings was begun. That Catalogue is now completed. It will be 
published later this year, jointly by the firm of Almqvist & Wiksell of 
Stockholm and Uppsala, and by the Hunt Institute. 

This paper is an account of the application of the computer to pro­
duction of this new Catalogue. 

1 To the great regret of his colleagues and 
friends , Dr Lawrence died on 11 June 1978, 
little more than a week after delivering this 

paper at the Symposium. In consequence, revi­
sion and preparation of the manuscript for pub­
lication have been done by the junior author. 
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II. The computer: its applications 

The question may well be asked, Why use a computer? Excellent cata­
logues have been produced in the past without it. This Catalogue ac­
counts for about 9 000 items. For ease of use, there are additionally 
some 2 000 hand- and machine-generated cross-references. Students of 
Linnaeana are familiar with one or more of the four catalogues or bib­
liographies of Linnaeana published in this century. Only one of the four 
has an index, and one so inadequate as to meet only the most basic 
of needs. For so large a body of material as is in this Catalogue it was 
decided early that not only should it have an index, but two indices: one 
an alphabetic list of titles, in short form; the second an analytic subject 
index to much of the work's content, including data supplied in the de­
scriptive notes. It was further decided that 11 of the 12 appendices would 
include data pertinent to any collection of Linnaeana and otherwise rela­
tively unavailable. 

The two indices and all but one of the appendices were wholly com­
putergenerated from data in the machine files. To have produced them 
by hand would have added years to the production time, and uncal­
culated amounts to the cost. These, plus the many computer-generated 
cross-references, and the many lesser but most useful editorial applica­
tions of the computer, have more thanjustified its use for this volume. 

A few explanations about the computer and its use for such work are 
in order. A computer is an electronic machine that does three basic 
things: 

accepts coded information, the raw material-called input; 
holds that information (in storage areas called memory) and reorganizes it as may 

be directed (in an area called the central processing unit); and 
produces that information, reorganized and in a predetermined format- the 

o-µtput, often in the form of a printout. 

One characteristic of the computer must be understood. It has no 
brain. It performs no acts of magic. It is composed of memory cells and 
a most intricate maze of wires, of circuitry in miniature, connected to 
electronic devices (such as transistors, diodes, etc.) that function as valves 
or switches, turning electric current on and off, directing where it goes, 
and what it does. 

The computer does its work in conformance with instructions that are 
fed into it. Sets of such instructions are known as programs. These are 
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prepared by a specialist, a programmer, who is an applied logician, often 
of strong ly mathematical inclination. He analyzes a given job to be per­
formed by the computer, resolves it into a sequence of individual ver­
bally expressed logical steps (an algorithm), and then translates that se­
quence into instructions expressed in some standard code "understood" 
by the computer. Such programs are often highly complex . As many as 
forty were required to produce this Catalogue; some took hundreds of 
hours to write, test and refine. The services of a highly competent pro­
grammerare vital to the sort of computer work we required. 

Wonderful as the computer is, remember, there is nothing it can do 
that, given enough time, man could not do before it was invented. Basi­
cally, the value of a computer rests with the speed at which it operates­
often ten thousand times faster than if done by hand. At the same time, 
careful study is required to determine if, in fact, it is economical, or even 
advantageous, to use the services of a computer. For realizing any great 
benefit from electronic data-processing, textual material must lend itself 
to organization by identifiable standard components, such as exist in 
catalogues, directories, bibliographies, or inventories. Conversely, works 
of narrative format are very limited in the extent to which component 
data can be searched for , identified, extracted , and permuted efficiently. 

Other !imitations of computer applications must also be recognized. 
First, the computer can give back no more , and no better, than was put 
into it. Second, the software (programs) that may be needed fora partic­
ular project can be costly, especially when it must be designed de novo, or 
when its use is limited to the one application. And third, computer hard­
ware (the equipment itself) should be no larger or more sophisticated 
than is needed to do the job. Ideally, and for maximum efficiency, all 
planning for the project, all initial preparation of copy, and all develop­
ment of software should be completed before any output of the product 
is produced. At the Hunt Institute we have learned to our sorrow that to 
proceed otherwise opens the gates to high costs for both programming 
and computer time, as well as for editorial iteration, incurring delays 
beyond all expectation. 

A lesson learned af ter preparation of this Catalogue was well advanced 
deserves to be reported here. It is that rarely are authors and editors 
adequately informed of the complexity of computer programming. Too 
seldom do they appreciate how vital is the need of the programmer for 
explicit detailed and written instructions for every aspect of what is to be 
produced by the computer. Likewise, it became equally apparent that 
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mast computer prograrnrners have no greater appreciation of the au­
thor's requirernents. Mast programrners are mathernatically oriented in 
background. Their usual dataprocessing work deals far rnore with arith­
rnetical or rnathematical forms than with verbalized textual materials. 
Their experience is more with nurnbers than with words. The reverse is 
true for the editor or author. The result is inadequate communication 
between the two. 

To provide a satisfactory interface between the two disciplines we 
learned rather late that the services of a third party were needed, those 
of a person who understood and who could articulate the needs of both 
editor and programmer. Fortunately, such a person was available from 
the Hunt lnstitute's staff. In a sense we comrnandeered his services. 
Today he is Acting Director of the entire Institute, and is here as co­
author of this paper: Dr Robert W. Kiger. 

To bridge the gap between editors and programmers, his first and 
immediate contt·ibution was to write a "Production Manual" for this Ca­
talogue. Obviously , we should have provided one at the beginning, for 
great economies in man-power and machine-time would have been ef­
fected. 

From the editors Dr Kiger determined the content and format de­
sired for interrnediate and final products: details of layout, typography 
and punctuation, of cross-references (some hand-generated, others by 
computer), of appendices, and of the two indices-one by title and one 
by subject. Detailed instructions by which to achieve every requirement 
were written, and in the jargon and vocabulary by which programmers 
communicate, leaving no detail for question or interpretation. Kiger's 
"Manual" became the bible for both editors and programmers. From its 
directives a wholly new set of unified programs was produced; order 
displaced chaos. 

So far as we know, this Catalogue is the first of its kind to have utilized 
so extensively the capabilities of the computer. The programs designed 
for it are being used for other bibliographic and cataloguing produc­
tions from the Hunt Institute. With modifications, they can be applied to 
comparable projects elsewhere. Comprehension of the capabilities and 
!imitations of electronic data-processing provides a base from which to 
follow the procedures essen tia] to the production of this volume. 
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III. The Catalogue: its organization 

This Catalogue provides an annotated record of the printed holdings of 
Linnaeana among all collections at the Hunt Institute: those of the Stran­
dell collection as acquired in 1968, those acded to it since then, and those 
that remain in the general collection of the Hunt Botanical Library . 
T heir arrangement is alphabetical, by author and title. Duplicate titles by 
the same author are listed chronologically. Anonymous works are inter­
calated among the rest by title. 

The basic unit of the Catalogue, termed an entry, comprises the de­
scription and all other information about any one item . Each entry is 
assigned a unique serial number, the means by which the computer 
identifies one entry from another. In recognition of Dr Strandell's work 
in assembling this Collection and in the preparation of this Catalogue, 
these sequence numbers are designated Strandell numbers . 

In output form, the contents of each entry are divided among four 
sections (or paragraphs), as follows: 

1. Description of the item: a book or an article- author, title, publisher, place 
of publication , date , pagination, illustrative content; 

2. Citations of references having other accounts of the same item; 
3. Notes about the item: content, other editions or translations, or biographic 

data about author, illustrators, or other associated persons; and 
4. Supplemental information essential to generate appendices, indices, and 

separate lists for in-house needs. None of these data will appear in the published 
entry itself. 

Every numbered entry is composed of standard data elements- as 
many of the total element suite as are pertinent. Just as the entry has its 
identifying number, so does each element have an identifier: a single 
letter enclosed also by slash marks . As instructed, the computer will 
search the entries for specified elements, extract them and process them 
as required. 

The entry's first section describes the book or article, and is composed 
of data from up to 13 elements (Fig . 1) . An understanding of the uses 
made of these elements is helpful. 

Elements /a/ , /b/ , /e/, and /f/ contain names or pseudonyms of authors; the 
first two identify authors of books and the last two, authors of articles . 

Author names are given in full in the Catalogue entry . From each the com­
puter can generate a short form (e.g., surname and initials) for use in the ap­
pendices and subject index. 
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/al Author name, when of a book or independent publication. 
/b/ Pseudonym [or initials] of a book author. 
/ cl Title, when of a book or independent publication. 
/ d l Title, when of an article in or from a journal or newspaper, of a chapter 

or section in or from a book. 
/el Author name, when of an article, or a chapter or section of book. 
/f/ Pseudonym [or initials] of an article author. 
/ g/ Title of periodical or newspaper. 
/ h/ No. of volumes, when more than one. 
/k/ City of publication [cited as spelled on titlepage]. 
/ 1/ Publisher [cited from title-page or copyright statement]. 
/ml Date of publication. 
Ini Pagination, illustration content. 
!yl Title(s) of a book other than primary title : often in another language, 

or alternate or second title(s). 

Fig. 1. Element designators, for components oj the book ar article description. 

Elements /b/ and / f/ are for pseudonyms or signature initials of an author 
name. Their separation as individual elements enables the computer to include 
or exclude them when generating a condensed citation of an item. From these 
elements the computer can also generate a list of pseudonyms, equating each to 
the author's real name, when known. From that it can generate cross-reference 
entries , as needed . 

Elements /c/ and /d / contain titles of books or articles, respectively sepa­
rately identifiable by the computer. 

The capability for the computer to distinguish entries for articles from those 
for books (by author and/or title elements) facilitates computer-generated per­
mutations such as title li sts of articles, distinct from those of books, or actual 
counts of the number of books by any author. 

Element /m/ contains the publication date. T he ability to select it from the 
file makes it possible to arrange any other categories of data from the entries 
in chronological sequence. 

The last element, /yl, identifies titles of an item other than that in element 
/c/ . Many older works have two or more titlepages , often with one in latin, the 
other(s) in one or more modern languages. Each such alternate title is included 
in the description of the item. Equally important, its isolation in a separate 
element enables the computer to extract it and to generate from it a reference 
(with that entry's Strandell number) which will appear in the title index in al­
phabetic sequence as appropriate . 

The entry's second and third sections supply elements of information 
supplemental to the description (Fig. 2) . Two basic types of information 
are treated: references (see elements /L/ through /W/) and notes (ele­
ment /q/). 
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Refs : to bibliographies or other catalogues important for their accounts of the 
same entry . 

/L/ Pritzel Thesaurus literature botanicae (ed. 1) number. /B/ Pritzel 
[same] (ed. 2) number. 

/C/ Hulth Bibliographia Linnaeana page reference . 
/D/ Krok Bibliotheca botanica sueciana page reference. 
/F/ Liden Catalogue disputationum in academiis Scandinaviae et Finlandiae 

number. 
I o/ [Soulsby] A catalogue of the works of Linnaeus ... number. 
/p/ Lindell Bibliotheca Linnaeana number. 
/W/ Rudolph & Williams Linnaeana number. 

Notes: 
/ q/ Information about the work, its editions and translations, biohistorical 

data on author or persons concerned. There is no limit to the number of 
notes, and there is complete flexibility in their format. 

Fig. 2. Element designators,Jor supplemental data to be part oj the published entry. Ap­
pendices VII-XII provide finding lists equating sequence numbers cited in such works as 
Soulsby or Pritze/ tn the Strandell numbers of entries for the same works in this Cata­
logue. 

For each reference citation, the editors recorded only the element identifier 
and the respective sequence or page number for the item in that reference 
work. The print program, however, directs that for each of these reference cita­
tions, the author(s) of each reference be cited , followed by the page or sequence 
number(s). 

Element /q/ cuntains one or more notes and may be of any length or format. 
No provision was made for the computer to extract any data from it. Informa­
tion in a note may be, and often is , referenced in the subject index through use 
of pertinent index heading numbers included in the /Z/ element, as reported 
below. 

/j/ respondent(s) of dissertation(s). For Appendix Il. 
/M/ author(s) of preface, foreword, or introduction, when not the author 

ofthe primary work. For Appendix 111. 
/G/ editor of a work when not the author of that work. For Appendix IV. 
/z/ illustrator(s) (artist, engraver, sculptor, etc.) whose work is 

reproduced in the entry. For Appendix V. 
/E/ biographee(s) (substantial biographical accounts). For Appendix VI. 
/Z/ subject heading numbers for Subject Index. 

Fig. 3. Element designators, for data to be extracted in appendices or subject index. 
This information appears in computer printouts of the Catalogue , but only that used in 
appendices will be in the printed volume. The unpublished data oj these elements are 
available from the Hunt lnstitute. 
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/r/ binding description, useful for identification of individual copies. 
It/ source of the item: i.e., from Lindell or Strandell collections, 

or acquired since 1968, or in the Hunt Botanical Library collection. 
/A/ translator of book or article. 
/N/ dedicatee(s) of book. 
/0/ autograph(s) or hand written inscription(s): originator(s) of. 
/P/ ex libris. 
/S/ shelf location at Hunt lnstitute. 

Fig. 4. Element designators,for in-house requirements. Data from these elements are not 
included in the published Catalogue. 

The fourth section of an entry (Figs. 3, 4) contains those elements pro­
vided for various data-processing needs relating to appendices, indices, 
and in-house requirements. these include the /Z/ element, which accom­
modates sequence numbers of related subject index headings. 

This section could conceivably have had many more useful elements. For any 
work such as this , the total number should be anticipated early, erring on the 
side of having too many rather than too few. For this Catalogue, one serious 
omission from this group affected the treatment of book reviews. An index 
heading "book reviews" was provided , but the inclusion of its sequence number 
in /Z/ elements allowed only generation of an author/ title list of items in which 
reviews were published. Provision shou ld have been made for producing an 
author/title list of the books reviewed, with Strandell numbers of the entries 
containing those reviews. For works by Linnaeus, and those by a few others, 
this omission is partially compensated by including some of these individual 
titles of books reviewed in the subject index as separate headings. 

The remaining elements of this section contain data which are not re­
quired for appendices or indices. These are topics for which lists are use­
ful for in-house needs (Fig. 4). 

In its ultimate format, the Catalogue is printed with a final consecu­
tive suite of Strandell numbers, paralleling the final sorted order of 
entries, and with the element identifiers and numbers for cross-refer­
ences suppressed . The copy for publication is "typeset" by computer 
from a print file on magnetic tape, produced via one of the output 
options in the Institute's master text-handling program. Under this 
option, the magnetic tape file contains, embedded in the data, the codes 
needed to govern formatting and font control in the computer type­
setter. The computer typesetter produces full-size camera-ready copy 
( 12 X 30 cm) from which are made the photo-offset plates used by the 
printer . 
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;,:, 1 «:;1 To enclose the substantive part of a title, by which a book is alphabetized 
and indexed. Also direct that those words be italicized. 
Example: ;,:, 1Species plantarum«:;1 

;,:,2 «:;2 To enclose any word or words to be italicized, but carry no instruction 
for alphabetic sort or extraction. 
Example : ;,:,2Linnaea borealis«:;2 

;,:, 3 «:;3 To enclose author names, to be set in caps and small caps. These 
delimiters are added automatically by the computer. 
Example: ;,:,3Johnsson, Axel «:;3 

;,:,4 «:;4 To enclose all Strandell sequence numbers, to be set in bold [black] 
face type. These are added automatically by the computer. 

Fig. 5. Delimiters to signal an extraction and/ar a change in typography. Sets of these 
are placed at beginnings and ends oj words or word groups. 

The variations in type font required in the published text are identi­
fied in the master files and in the editing printouts by special signals, 
called delimiters. These are placed around any word or words to be set in 
a type face other than the roman text face (Fig. 5). When generating 
the magnetic tape file for computer typesetting, the master program au­
tomatically converts these delimiters inta the control codes recognized by 
the typesetter. 

The substantive portion of a long title, to be set in italic as a visual aid, 
is so delimited. This also enables computerized extraction of that same 
short form of the title for use in appendices and indices. It is also the 
only portion used for alphabetic sorting. Any such portion of a title- to 
be used for these three concident purposes--is enclosed in type 1 de­
Iimiters. 

The common convention for identifying words to be set in italic is to 
underscore them in manuscript. This can be done by computer on a line 
printer, but is costly. The underscore itself is added after the words are 
printed. This requires the paper feed to stop, even if momentarily, so 
that the same Iine of printing can be struck by the type train again to add 
the underscore. Using a pair of delimiters instead eliminates this at a con­
siderable saving in machine-time. It also saves a great deal of file storage 
space in the computer, since the underscore for each individual char­
acter requires two additional codes in the file immediately following the 
single code for that character itself. The extra codes are those fora back­
space and for the underscore. 

T he use of double acute and inverted brackets as a part of the de­
limiter is a signal to indicate that a font change and/ar extraction is in-
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volved; the accompanying number specifies the kind of change or ex­
traction to be made. 

The type 1 and type 2 delimiters in the files were specified entry by 
entry as part of the editorial process, then entered at the keyboard 
along with the element texts. 

Type 2 delimiters also specify setting the enclosed text in italic, but 
are ignored in sorting and extracting procedures. 

Delimiter types 3 and 4 were inserted in the various files by computer. 
The presence of the first specifies setting the enclosed text in caps and 
small caps (as for author names). Type 4 delimiters indicate bold (black) 
face type (as for Strandell numbers). 

One other special device was required to meet editorial needs: one to 
specify a sorting position for an entry other than where it would fall in 
strict alphabetic sequence. It was desired to bring together all the works 
by one author that have the same title. This the computer can do with 
precision, if the titles are truly identical. However, sometimes minor 
spelling variants exist among titles in the same series (e.g ., Amoentitates 
and Amaenitates). This may cause some titles to sort out of the desired 
sequence (especially when common titles are listed chronologically). To 
"correct" this a new element, /X/, was employed. Any entry having to be 
positioned out of strictly alphabetical sequence is assigned an element 
/X/ . This element contains the Strandell number of the entry in the 
general sequence that is chosen as a fixed point of reference within that 
sequence , plus a two digit number that stipulates placement in a sub­
sequence of fixed order immediately following that reference point (a 
01 if it is to be the first to follow, a 02 if the second, etc.). This convention 
is used to position both main entries and cross-references out of normal 
sequence. 

Each entry in the Catalogue was drafted with the book or article in 
hand, to ensure agreement with the title-page text. Title spelling is re­
tained as on the title-page, but no attempt is made to retain original capi­
talization or punctuation, features for which conventions have changed 
with time. 

The diversity among kinds of items treated in the Catalogue required 
different entry formats. Three were adopted: for ( 1) books, (2) journal 
or newspaper articles, and (3) items by authors in (or from) works by 
others. In addition, a fourth format is used for cross-references. 

Entries for books (Fig. 6) require all four delimiter types and many elements. 
The delimiters and element designators are purged from the final copy. 
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fal J>3Linnaeus, Carl/4e3 fel Carl Linnaei ... J>1 Olandska och Gotländska resa41 på riksens 
högloflige ständers befallning förrättad åhr 1741 . Med anmärkningar uti oeconomien 
naturalhistorien, antiquiteter &c. med åtskillige figurer ... 

/w/ [ . . . Journey to Öland and Gotland made in 1741 by order of the high estate of the realm. 
With notes on the economy, natural history, curiosities, etc. With several figures .. . ] 

/k/ Stockholm och Upsala; /1/ Hos Gottfried Kieswetter; !ml 1745. 
/n/ [xiv], 344, [30] pp., 1 engr. pi., 2 maps. 

Refs: /C/Hulth: p. 44; /D/Krok: no. 91; /p/Lindell: no . 304; /L/ Pritzel (ed. 1) : 
5991 ; /o/Soulsby: 202; /W/Rudolph & Williams: 67. 

/q/ Note 1: The first edition. For Linnaeus' account of the plants seen on this journey see 
-- (6914). In this :,:,2resa/4e2 he reported the severe winters of 1658, 1687, and 1709 as 
shown in the growth rate of oak trees (by study of annual growth rings in trunk cross­
sections). 
Note 2: Readers concerned with chronological sequence of events should note that Lin­
naeus' departure from dl and on 21 J une is on p. 156; his return to Oland on 25 July is 
on p. 157. His account of departure from Gotland (for Oland) on 25 July is on p. 302. For 
his days on dia nd see pp. 157-160. 
Note 3: The work is dedicated to Crown Prince Adolph Fredrik, of Sweden. 
Note 4: For german translation, see -- (6903). For dutch translation, see -- (6905). 
For english translation, see-(26198). For later editions of his :,:,2Gotlandska resa42 
see - - (6475). 

/Z/ 25,176,248,274,321,364,745,746,775, 859, 1245, 3380,4001. 
/X/ 06693, 01. 

Fig. 6. Entryformatfora book. 

Note the element /X/ in last line of the fourth paragraph. It instructs the com­
pu ter to position this entry immediately after Strandell no. 6693. In Note 1 of 
element /q/ , the number in parentheses (round brackets) is the current sequence 
number of an entry; others are cited in Notes 3 and 4 . When the final version 
of the master file is sorted alphabetically, and the entries then renumbered in 
that sequence, these reference numbers within the text of entries will automati­
cally be replaced with the corresponding new Strandell numbers of the refer­
enced entries. On the penultimate line of the entry is the /Z/ element. The 
numbers it contains are those of the index headings under which this entry will 
be listed. Throughout the Catalogue, titles in scandinavian languages (including 
finnish) are accompanied by an english translation enclosed in square brackets. 
The translation is contained in a separate element; those for book titles (element 
/w/) are distinguished from those for titles ofjournal or newspaper articles (ele­
ment /x/). This separation from the title in original language allows the com­
puter to extract a short title from the latter without having to first distinguish 
and disregard the translation, which is not wanted for indices and appendices. 

Formats for journal or newspaper articles are simpler (Fig . 7). 
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le/ ~ 3Kalm, Pehr~ 3 /d/ Berättelse om et slags yrfä i Norra America, skogslöss kalladt; af ... 
/x/ [Account of a kind of winged insect in North America, called wood tick; by ... ]. 

/g/ In: Kongl. Svenska Vetenska, Acad. Handl. 15: 19-31 . /m/ 1754. 
/q/ Note: For english translation with notes by Esther L. Larsen, see - (4230). 
/Z/ 55,169, 261, 7658, 10350. 
It/ ~ 3J.D A 3 /d/ Linnaeus. 

/al Ex : ~ 3Swainson, William ~ 3 /cl ~ 1Taxidermy .. . ~ 1 Pp. 249-253. /k/ London ; 
/ml 1840. 
/q/ Note: Xerographic copy, courtesy Museum of Comparative Zoology, Harvard University 
/Z/ 126, 130. 

Fig. 7. Entry formats fora journal or newspaper article and for an item &y one author 
in a work &y another. 

Note the absence of type 1 delimiters, usually unnecessary since alphabetic 
sorting commences with the beginning of the title (ignoring leading articles) . 
The short form of such a title is arbitrarily restricted to the first seven words 
(followed by an ellipsis if longer than seven words). For a few dissertations 
published as articles, type 1 delimiters are used as with book titles. 

T itles of periodicals are cited in conformance with abbreviations adopted by 
the Hunt Institute a decade ago. The shorter abbreviations often used within 
some language areas may be adequ ate for those circumscriptions, but in the 
larger context of all periodical titles in the world's past and present biological 
and medical literature, in a great variety of languages , they often fai l to specify 
titles unambiguously. 

The entry format for articles allows the same freedom in use of Notes as does 
that for books. The /Z/ element for index heading numbers is also used. 

A special format was devised to accommodate a work by one author 
published in that by another (Fig. 7). Bibliographically, such a work con­
tained in a book by another is treated as if it were an article in a journa l; 
thus the computer treats if as an independent item, isolating in other 
elements the author and title of the work in which it appears. In such an 
entry we distinguish an arti'cle in the book (indicating that the articl e is to 
be found only within that book, which itse lf is in this Collection) , from 
one that is ex (or from ) th e book (thus reporting that the article exis ts 
separately from its occurrence in that book itself) . When such an item has 
been obtained from an externa! source, the location of the original is 
given. 

Throughout this Collectio n , items difficult to find are represented by 
photocopies, thus increasing its compreh ensiveness and its utility to 
schalars. Identity of an item as a reproduction is so reported in the Cata­
logue. 
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IV. Data-processing and Catalouge production 

This Catalogue is said to be computer-produced. The statement is only 
partly correct, however,_for the front-matter, the Preface, the Introduc­
tion, and the first appendix (accounts of the pupils of Linnaeus) require 
no electronic data-processing and are set directly by linotype. All the 
rest- Catalogue proper, two indices, and Appendices Il- XII-is pro­
cessed by computer, from initial data entry through "typesetting". The 
data actually entered into the computer include the full content of each 
primary Catalogue entry, each hand generated cross-reference, and each 
of the 8 000+subject index headings. Other cross-references, the full 
short-title index, the eleven appendices, and the subject index reference 
citations are all generated by the computer from the data elements of 
primary entries. 

After individual entries or index headings are prepared or edited, the 
data for each are added to or updated in the computer file. This is done 
randomly entry by entry, without regard for numerical or alphabetical 
order; all entries are sorted later in the mainframe computer. 

Three computers and associated peripheral devices are used in Pitts­
burgh to process the data and, ultimately, to produce the final print file 
on magnetic tape for computer typesetting. Initially, the data are fed 
into a minicomputer (DEC mode! PDP-11 /04) owned by the Hunt In­
stitute. This minicomputer stores the records on what are known as disk­
ettes or "floppy discs" (thin flexible discs covered with a magnetic ma­
terial, and about the size of a 45-rpm phonograph record). Each disc has 
a capacity for about 250 Catalogue entries and associated cross-refer­
ences, or about 440 subject index headings . Forty-five discs accommo­
date the Catalogue proper; another 18 are required for the index head­
ings. Data are recorded on the discs via CRT editing terminals (BME 
mode! Super Bee 2). Each terminal includes a keyboard and cathode ray 
tube screen (similar to those seen in airports) on which material appears 
for visual inspection as it is typed in by the operator or recalled from the 
disc for editing. 

The console operator may "call up" any record on a disc by use of its 
sequence number. lts content then appears on the screen, and correc­
tions, deletions, or aditions can be made to any element. By insertion of 
the appropriate disc into the unit, this may be done for any entry at any 
time. 

The disc drive accommodates two discs at a time: one on which the 
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data are recorded, the other a systems disc that stores the programs used 
to control the computer. These programs are written in ASSEMBLER, a 
machine-specific code or language one level above the binary code in 
which the computer actually operates. 

When data of all Catalogue entries, including the hand-generated 
cross-references, and of all index headings, are on their respective suites 
of discs, the disc files are transferred by a direct or "bard" wire from the 
minicomputer toa larger computer (also a DEC unit, mode! PDP-11 /45) 
at the U niversity's computer center. Special programs, one running in 
each computer simultaneously, were written to do this. The 11/45 serves 
simply as an intermediate storage unit, holding on two disc packs all that 
was on the 63 floppy discs. 

One of the U niversity's mainframe computers (IBM mode! 360/67) is 
used for all the text processing work. The DEC equipment requires that 
material be coded in a format known as octal-in 8-bit "words". The IBM 
equipment, however, accepts only material coded in hexadecimal for­
mat-in 16-bit "words" . Among other manipulations, the files are 
translated from octal to hexadecimal when they are transferred to the 
IBM unit. 

Once in the IBM 360, the separate diskette files are concatenated to 
build master Catalogue and index heading files. These are then reviewed 
systematically by machine to check for certain types of errors (e.g., dupli­
cate entry numbers), correct these, and make any standard dunges 
desired throughout the content of the files. 

For the Catalogue proper, additional cross-references are then gene­
rated by machine from the primary entries according to the following 
protocols: 

(a) From entries for works published only under pseudonyms or initials, so 
cited in element /b/ or /f/ , but for which that author's real name has been deter­
mined, cited in square brackets in element /a/ or /e/, and under which the entry 
is listed. The computer generates a cross-reference under the pseudonym 
or initials, with the short-title of the item and its Strandell number. 

(b) From entries having two or more authors (recognized by the presence of 
the ampersand [&] in the author element). The computer generates a cross­
reference under the name of the second author (and one under each successive 
author name, when present), with the short-title of the item and its Strandell 
number. 

Sequence numbers for all cross-references are assigned in series dis­
tinct from that used for primary entries, thus permitting the computer to 
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distinguish readily a cross-reference from a primary entry . Among the 
cross-references, those machine-generated are numbered in a series sep­
arate from that used for hand-generated ones, thus allowing their easy 
distinction <luring processing. 

When making the tape file for computer typesetting, the numbers of 
all cross-references are suppressed; in the published Catalogue, only the 
primary entries will have Strandell numbers. 

For the machine-generation of Catalogue cross-references, and for 
mast subsequent major manipulations of the data in the IBM 360, a very 
powerful, flexible, generalized text-processing program is used. This 
program, written in Assembler, is in effect a software "system", as that 
term is used in the world of computers. It has its own, specialized, high­
level (very English-like, strongly mnemonic, highly integrative) com­
mand language. In all major functional and contextual features, this 
program or system is analogous to such familiar systems/languages as 
BASIC, FORTRAN and COBOL. It is not a one-job program; rather, 
it can be used to perform any givenjob of text-processing, working with 
any number of input and output files, each such file in any of four 
standardized formats depending upon its purpose. To use this master 
program, a file of sequential instructions written in the command lan­
guage (this file is actually a program in itself) is entered inta the IBM 
360 via a keyboard terminal, paper tape, card deck, or any other stand­
ard input mode. The master program is then run. First, it is called 
from storage inta memory, along with the separate file of commands, 
and a portion of it called the compiler translates that command file inta 
machine code, meanwhile checking for certain errors of format or logic 
in it. Once the command file has been compiled without error, the other 
major portion of the master program, the executor, is run. This actually 
performs the task specified in the command file, executing that series of 
operations by translating those now-coded instructions inta sequences of 
unitary commands to the overall operating system of the IBM 360. 

The next major task in producing the Catalogue proper is to sort all 
the entries and cross-references. First, all entries having an /X/ element 
are searched out, extracted from the master file, and held aside. The rest 
of the entries are then sorted by author, ti tle and <late, after which those 
with /X/ elements are inserted at the locations specified therein. 

An editing printout is then produced. Unlike ordinary computer print­
outs, for which only capita! letters are available this one is printed from 
an expanded, custom-made Iine-printer font (carried on what is termed a 
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print train, which resembles, a bicycle chain with two brass type characters 
on the outside of each link , the chain being contained and running in a 
continuous race about a flattened ellipse). This font prints not only cap­
ita! and lower case letters, but also almost all diacritical and punctua­
tion marks used in languages employing the roman alphabet. 

The editors make changes as required on this pri ntout. The set of 
diskettes originally generated at the Institute are available to receive all 
corrections, deletions, and additions indicated on the editing printout. 
At the same time, new entries may be added or existing ones delated. 
The same is true for hand-generated cross-references. Once all such 
changes have been made using the minicomputer and editing terminals, 
the updated diskette files are transmitted to the IBM 360, where they 
form a new master file that replaces the existing one. 

The mast difficult and complex part of the entire production is the 
computer generation of appendices and indices, and of them compiling 
the Subject Index is most taxing of programming ingenuity and com­
puter capability. 

Appendix I (Pupils of Linnaeus) is printed from linotype composition. 
Production of Appendices Il through VI requires , for each, searching 

the entire master file of Catalogue entries for those possessing the ele­
ment that contains data relevant to that appendix. These data, along with 
those required from other elements, are then extracted from each such 
entry. Whenever such data include names of authors and/or titles, the 
programs condense author names and su ppress names and titles when 
repeated sequentially in the appendix. These machine-generated appen­
dices are summarized as follows: 

Il . Respondents of dissertations . Based on element /j/ [the respondent's 
name, plus vital dates]; references under each by author of dissertation [the 
praeses ], its publication <late, and Strandell number. 

Each occurrence of a given dissertation in the Catalogue (as with successive 
editions or in translations) is cited separately. 

III. Authors of introductions or forewords, in works by other authors. Based 
on element /M/; references under each by inclusive author, short-title, place and 
<late of publication, and Strandell number. 

IV. Editors of works written by others (e.g., posthumous publications, later 
editions, or translations). Based on element /G/ ; references under each essen­
tially as for Appendix III. 

V. Illustrators and artists of portraits--primarily of Linnaeus. Based on ele­
ment /z/ ; references under each by Strandell number of entry where the like­
ness is reproduced. 
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Vl. Biographical studies. Based on element /E/ [name of biographee]; ref­
erences under each by author, publication <late, and Strandell number. 

Appendices VII through XII are finding lists relating citations in 
selected references to the Strandell numbers of entries for those same 
items. The sequence numbers in these works are cited frequently in the 
literature (even in sales catalogues). From these lists one may locate 
quickly this Catalogue's entry for the same item. 

For each of these lists the computer searches the master file for entries 
containing the pertinent element, extracting from each the reference 
citation and associating that with the Strandell number of the entry. 
These pairs of associated citations are formatted in sets of parallel col­
umns, listed in ascending order by reference citation (the computer add­
ing identifying heads for the columns). 

The reference works thus accounted in each appendix are: 

VII. [Soulsby, B. H.}-A catalog;ue of warks of Linnaeus, ed. 2 (London, 
1933). Based on the /o/ element. 

VIII. Lindell, E. W.-Bibliotheca Linnaeana. (Wäxjö, 1932). Based on the /p/ 
element. 

IX. Rudolph , G. A. and Williams, E.-Linnaeana (Manhattan, Kansas, 1970) . 
Based on the /W/ element. 

X. Pritzel , G.-Thesaurus literaturae botanicae, ed. I (Leipzig, [1847}-1815). 
Based on the /L/ element. 

XI. Same ed. 2 (Leipzig, 1871-[1877]). Note: each of these two editions has 
its own independent series of sequence numbers; a given work that is listed in 
both editions will have a different entry number in each. Based on the /B/ 
element. 

XII. Tullberg, T.-Linneporträtt (Stockholm, 1907); and the continuation of 
the same series from: Beskow, I. T.-Linneporträtt Supplement (Uppsala, 1967) . 
Tullberg references are to portraits of Linnaeus, in all media. Here these 
citations are equated to Strandell numbers of entries in which those likenesses 
are reproduced. Based on the /T/ element. 

Two indices are supplied. One is an entirely computer-generated 
short-title index for books and other independently published items 
treated in the Catalogue. These entries are arranged alphabetically, each 
consisting of short-title, place and <late of publication, and Strandell 
number of that entry in the Catalogue. Duplicate titles by the same au­
thor (different editions) are listed in ascending chronological order. 
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The second index is an analytical subject index. This is synthesized 
from two basic files of data: one, a list of nearly 10 000 hand-generated 
headings (topical entries), under which references to relevant Catalogue 
entries may be sought; and two, a file of the corresponding sets of ref­
erences, entirely computer-generated. 

The list of heading is open-ended, new headings being added as 
compilation and editing of the Catalogue entries proceeded. Each head­
ing is assigned a unique sequence number- in a series wholly apart from 
that for Catalogue entry numbers. Periodically, as the number of head­
ings increased, and as existing ones were changed editorially for various 
reasons, it was necessary to generate updated alphabetically and nu­
merically storted printouts to be sued in conjunction with editing the Cat­
alogue entries. Three sets of these printouts were produced <luring the 
course of Catalogue compilation. 

Most primary entries in the Catalogue contain /Z/ elements, to accom­
modate the relevant index heading number(s). The number of headings 
assigned toa given entry varies with the need, from one toas many as 
fifty or more. 

The index headings are constructed according to a standard format 
designed to allow a hierarchical format when published. Each heading 
may comprise up to four hierarchical segments (each a separatefield, for 
purposes of sorting and suppression). For example: 

[field l] Linnaeus (example only- never actually used by itself, but always 
with at least a second field segment- for Linnaeus there are more than 3 000 of 
these) 

[fields 1- 2] Linnaeus, works by (example only- also never used as such) 

[fields 1- 3] Linnaeus, works by--Speciesplantarum (ed. 1, 1753) 

[fields 1- 4] Linnaeus, works by-Species plantarum ( ed. 1, 17 53)- nomencla­
ture of 
Linnaeus, works by-Species plantarum (ed. 1, 1753)- studies of 
Linnaeus, works by-Species plantarum (ed. 1, 1753)- works cited in 

When the full subject index (headings plus references) is output for 
printing (using the master text-handling program), the heading numbers 
are suppressed, as are any first through third heading fields which are 
identical to the respective fields of the immediately preceding heading 
(except at the top of a new page). Previous to merging the files of head­
ings and references <luring this formatting and outputting for print, the 
headings are sorted alphabetically on the basis of the hierarchical fields. 
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For each full heading, its place in the overall alphabetical sequence is 
determined by treating its constituent fields separately and sequentially 
as sorting keys. By sorting and then suppressing on the same basis, the 
printed product is indistinguishable from a hierarchical subject index 
prepared in the traditionatway. 

The suppression and sorting programs applied to the example headings 
above would generate successive headings in the printed index as follows : 

Linnaeus, works by 
Species plantarurn (ed. 1, 1753) 

facsimile eds. of 
nomenclature of 
studies of 
works cited in 

The set of references under any given heading is rendered in one of four 
formats, as follows: 

Format 1. Verbalized, under headings relating to certain of Linnaeus' works. 
Presence of his name in these headings eliminates the need for it in the refer­
ences , each of which consists of short-title, place and <late of publication , and 
Strandell number of that Catalogue entry . Examples of such headings are: 

Linnaeus, botanical works by 
medical works by 
orations (addresses) by 

Format 2. Non-verbalized (Strandell number only), under a few headings for 
Linnaeus topics known to be represented by a !arge number of Catalogue 
entries. Examples of such headings are: 

Linnaeus, biographical accounts of (l 800+references) portraits of (1 000 + 
references) 

To simply list more than 1 000 Strandell numbers under a heading would 
seriously impair the usefulness of the index. The solution adopted was to list the 
references in each of these sets by chronological subsets, as follows: 

pre-1753 1820-1839 1879--1899 1930-1939 

1753--1777 1840-1856 1900- 1906 1940-1956 
1778 1857 1907 1957 
1779--1799 1858-1877 1908- 1919 1958- 1969 
1800-1819 1878 1920-1929 1970-1978 

Format 3. Non-verbalized (Strandell numbers only), under all other headings 
where the number of references does not exceed 10. 

Format 4 . Verbalized, under all other headings where the number of ref­
erences exceeds 10. Each reference consists of author name, short title, place 
and <late of publication, and Strandell number of that Catalogue entry. 
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To create the file of references that are to be merged with the file of 
headings by the master program, a sequence of single-purpose programs 
(written in FORTRAN language) is used to: search the master file of 
Catalogue entries for all occurrences of each index heading number in 
the /Z/ element; extract for each such occurrence the Strandell number 
and other data needed for the index ref erence to it; sort all these head­
ing number/Strandell number associations (more than 7 5 000!) into sets 
by heading number; determine the relevant reference format type for 
each heading number (if not already known a priori- Formats I and 2); 
construct the references as appropriate under each heading; and sort the 
references under each heading either numerically or alphabetically, as 
relevant. 

In addition to producing printouts for editing the index headings file, 
it is necessary of course to produce one of the full Subject Index- head­
ings plus the machine-generated references--in order to verify finally all 
constituent data and their proper coordination. Among other things, this 
review of the full Subject Index serves as an additional editorial check of 
the Catalogue entries. It is there, in the master file of Catalogue entries, 
and not in the Subject Index itself, that any changes, additions or dele­
tions called for as a result of editing the index references are made. So, 
too, does editing interim printouts of the Title Index and of Appendices 
Il- XII contribute to editorial refinement of the Catalogue proper, from 
whose entries all those data are derived. 

Thus, interim editing printouts of all of the various computer-pro­
cessed portions of the work provide for intensive review and correc­
tion of the basic data as they are accumulated. When the master files 
of Catalogue entries and index headings are complete and have been 
fully verified from final check printouts, each portion of the full Cata­
logue- Catalogue proper, indices and appendices--is then output for 
the computer typesetter- formatted, set and paged sequentially accord­
ing to the organizational scheme of the publication. 



BIRGER STRANDELL 

Research on Linnaeus Today 

from the Collector's Point 

of View 

W hen I received the kind invitation to participate in this symposium , I 
concluded that the members would want my views, as a Linnaean col­
lector, on the subject. The title of my paper was thus made clear. The 
presentation is, of necessity, both subjective and personal. 

Over the years, indeed, over the centuries, book-collectors have been 
both damned and praised and misunderstood as often as appreciated. 
Allow me to digress for a moment to present and refute the negative 
views before proceeding to the positive benefits that collecting has 
brought to literature, science, and the arts. 

Detractors of book-collecting view a collector as a strange person, one 
who is, to use a popular cliche, a negative achiever, whose efforts are 
valueless to his fellow man, and as one who, by same odd instinct, 
acquires, amasses, and stores a collection- of paintings, stamps, coins, 
books, manuscri pts or other objects---and who does so primarily to in­
flate his own ego. True, there are such collectors, who are only book-col­
lectors and not bibliophiles at all. Regardless of how complete may be the 
resultant collection, the enrichment of its owner is largely pecuniary and 
notat all intellectual. If the collection is of books, the only gain may have 
been to bring together those that had been widely separated. They will, 
one hopes, include the rare as well as the common and thus these rare 
books may be preserved for future scholarly use . 

Intolerance of the ill-informed collector can be traced back for nearly 
2000 years, when the Greek author Lucian (c. 125- 185) made fun of 
"the foolish book-collector", whom he exposed with great scorn. In 
Sweden, two distinguished authors, Carl Gustaf Leopold (in the eigh­
teenth century) and Sigfrid Siwertz (in the twentieth) bitterly criticized 
the book-collector. 
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Leopold ( 17 56--1829) wrote a causerie in his Lärdomshistoria (History of 
Science) ( 1790) which is supposed to have reference to an extraordinary 
and prominent collector named Samuel Älf (1727-99), of Linköping, 
known as "one of the most prominent poets of his time, as one of our 
most renowned deans, and a man of respectable personality" ( Biografiskt 
lexicon öfver namnkunnige svenska miin, Bd. 23, p. 209, Örebro 1856). This 
did not prevent Leopold from attacking Älf-because he was a collector! 

More recently, Siwertz (1882-1970) in his All världens berättare (Short 
Stories by Authors from All over the World) (Stockholm 1942) poked 
fun at the book-collector and bibliophile, "the book epicurean", as he 
called him, "who notices the paper quality, binding, gilt edges, typo­
graphy, illustrations" and who "speaks about books as Brillat Savarin 
spoke about patridge stew and curd cake". Moreover, he held that "there 
is something senile and hopeless in the way people let themselves be 
hypnotized by original editions, off-prints and rarities". He recom­
mended that "those who devote their time to such inferior labour should, 
once and for all, change their objective and collect snuff-boxes instead". 

My countryman,J. Viktor Johansson, a well-known book-collector and 
bibliophile, wrote in his book Försvar far boksamlaren (In Defence of the 
Book-collector) (Stockholm 1958) that it surprised him that "an author 
could grouse about people who want to possess a work by him or his 
colleagues and who would bind them in de luxe bindings and consider 
them as delicacies" . This seemed to him to be no more odd than that an 
artist should attack as a bad habit the hanging of a painting on a wall or 
that an actor should be offended by people attending the theatre at all 
time. 

There are those who ridicule the collector who collects books in lan­
guages he cannot read such as Latin, Japanese or Chinese. But who 
insists that a gun-collector be a hunter, a soldier or a murderer? 

Some critics aver that a collector's only merit is that, on his death, his 
collections can be sold and dispersed, so that other collectors may then 
fil! gaps in their collections: collections again to be sold, on their deaths, 
to enrich other collections, and so on. 

Again, there is validity in these criticisms, but they are only a small part 
of the whole truth . While there are mere collectors of books, as there are 
drones in a beehive, Jet us remember too that there are bibliophiles, 
lovers of books, the workers in that same beehive. Fortunately, and I 
believe this is true, the bibliophiles far outnumber the pedestrian col­
lectors. The bibliophile is one who knows the books that he or she 
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possesses, knows about the authors of the works collected, about the 
artists who illustrated them, and the people who produced them as 
typographic examples of a particular time or from a given place of 
origin. Let there be no mistake about it, the book-collector who increases 
his own leve! of scholarship also enriches the culture of his time and is 
thus able to contribute toa better knowledge of the literature in which he 
specializes, be it the literature of the arts, of letters or of the sciences. 

The contributions of the true bibliophile are many. Knowing well the 
literature of his own field, he is often the first to recognize an item not 
previously included in current bibliographies on the subject. When that 
discovery is shared through publication, others benefit proportionately. 
The expertise of the collector may well enable him to identify the author 
of an anonymous work. 

The experienced collector becomes a keen observer of minutia, but, 
more important, he must recognize the significance of what he sees. Of 
itself, this may lead to the discovery of rarities , of works made more 
valuable by the revelation of new evidence of prior ownership, and thus 
add to the provenance of the particular copy. Gradually , the collector 
acquires a flair by which he discovers items or important facts that others 
before him have passed over. Let me give you some examples from my 
own experience in the last few years. 

At a book auction in Stockholm early in 1971, I acquired a German 
edition of Linnaeus's colleague Nils Rosen von Rosenstein's Textbook on 
Paediatrics, printed in 1766. Nobody seemed to have observed that the 
work was printed in Hamburg. When I had the book in my hands , it was 
easy to see that it was quite different from the first German edition of this 
work, which was printed in Gotha and Göttingen the same year ( 1766). 
In fact, it isa copy of a very rare pirated edition, of which no other copy 
has been found in the great public libraries in Sweden or in catalogues 
from the largest and best-known libraries of the world. Up to now, the 
only other copy of this edition has been found in Göttingen. 

Early in 1974, I discovered a variant of Linnaeus's important disserta­
tion Demonstrationes Plantarum (Höjer, Uppsala 1753) , of which almost 
the whole of the title page was reprinted, probably after the thesis had 
been publicly defended. My copy still seems to be unique. I have 
published both these discoveries in detail (1, 2, 3). 

Not long ago (1975), the original drawing of the flora! vignette repro­
duced on the front cover of all issues of Svenska LinnesällslwpeL~ Årsskrift 
(Yearbook of the Swedish Linnaeus Society) was offered for sale at a 
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Stockholm book auction, together with the book-plate of Elof Förberg. 
The compiler of that catalogue had no knowledge of the current use of 
that decorative flora! design, nor did he know that Förberg was a founder 
of Svenska Linnesällskapet or that the Society possessed his very fine 
Linnaeus collection. The text in the catalogue was written in accordance 
with his knowledge. None of the knowledgeable persons in Uppsala or 
Stockholm bid for the items. It was, however, my good fortune to get 
these two original drawings. On Friday this week, I shall have the pleas­
ure of presenting them to ou r Society at Uppsala, placing them where 
they will be of the greatest signifi<;ance. 

Neither the vignette nor the book-plate was signed. But from annota­
tions on the drawings, written by the artists, we learn that the vignette 
drawing was by the well-known Swedish artist Olle Hjortzberg (1872-
1959), who was a professor at the Swedish Acaderny of Art. That of the 
book-plate is by another well-known Swedish artist, David Ljungdahl 
(1870- 1940), who was also a professor of art. Certainly the collection of 
ephemera such as these items also adds to our knowledge an apprecia­
tion of additional aspects of Linnaeana. 

While speaking about details , I am sure that nobody here has seen the 
extremely rare, original vignette which Linnaeus withdrew from p. 1 of 
his Wästgöta-Resa (Stockholm 174 7) and which, as far as I know, exists in 
only three copies (and not in Linnaeus's copy). If you would like to study 
the details of this vignette, I can tel1 that the printer, Lars Salvius, found 
it advisable to use the cancelled vignette in other works by Linnaeus--­
his dissertations Odores Medicamentorum (Wåhlin, Stockholm 1752, p. 1) 
and Noxa Jnsectorum (Baeckner, Stockholm 1752, p. 1), which are easier 
to acquire . 

Recently , I discovered a discreetly written annotation "Exemplar Auc­
toris", on the title-page of a copy of Linnaeus's Sys tema Naturae (first 
edition, 1735). I also recognized at once that it was in Linnaeus's own 
hand; ergo, this copy, which for more than 120 years has belonged to the 
Swedish Society of Medical Sciences in Stockholm and has very often 
been examined by Linnaean schalars, was suddenly identified for the 
first time as Linnaeus's own copy of that great work! 

At the time when I made this discovery , I also noticed that the col­
oured copy laid in it of Ehret's engraved plate, illustrative of the 24 
classes of Linnaeus's plants, was of the extremely rare first edition of that 
engraving, of which only two copies were previously known: one is in the 
Waller Collection at the University of Uppsala Library and the other is 
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laid in Hans Sloane's copy of Systema Naturae, now at the British Museum. 
When the Swedish publishing house Rediviva produced in facsimile 
the above-mentioned Linnaean copy of Systema Naturae, this beautiful 
Ehret plate was included, in full colour and without reduction in size. 
Thus, the accidental discovery by a collector led in part to the making 
available of two rare items to fellow collectors and to institutions 
throughout the world. In my foreword (4) and in another paper (5), I 
have given a detailed account of these two discoveries. 

All great public libraries owe a part of their greatness to the efforts 
and interests of private collectors. In many instances, entire and very 
substantial collections have been received en bloc from a private collec­
tion; in others no more than a single, long-wanted item has been re­
ceived- an item that some collector has been wise enough to acquire and 
preserve, and later to deposit where it would best serve the interests of 
others. Without the collector, neither of these accessions might have 
happened. And what would our art galleries look like, if there had not 
been any art-collectors? 

Every collector who is a true bibliophile becomes a specialist in the 
literature of a selected subject. To be most effective, the collector should 
also make the decisions as to the ultimate disposition of his collection. 
Moreover, the selection of its final repository-assuming that he does not 
opt for the auctioneer's block-will surely be his own greatest contribu­
tion to future research, especially when the collection is one that 
approaches to completeness in its subject field. Because of the im­
portance to others of such a collection, it becomes essential that it should 
be kept together as a unit and not dispersed. This was the attitude taken 
by me and my family when a decision had to be made about the disposi­
tion of our collection of Linnaeana. 

The story of how this collection ultimately became a part of the Hunt 
Botanical Library (HBL) at Carnegie- Mellon University in Pittsburgh 
has been recounted in my book Vägen till Linne (The Way to Linnaeus) 
(Stockholm 1974) and in my paper "The Linnaean Collection" in the 
Proceedings of the Linnaean Symposium published in Taxan (25: 3-8, 1976). 
A very significant condition in the agreement that our collection should 
go to Pittsburgh was that it would be properly housed, maintained and 
kept up to <late and that it would be preserved for the future as a unit 
and would be available to all who need to consult it. 

Prior to 1968, when the transfer was made, the largest Linnaean 
collection in America was that at the Kansas State U niversity, whose 



B. S trandell: Research on Linna.eus Today 301 

holdings are reported in Rudolph and Williams's catalogue Linnaeana 
(Manhattan, Kansas 1970), an assemblage augmented by the rich collec­
tion at the sister institution, the University of Kansas, at Lawrence. Yale 
University's renowned col lection of Scandinavian literature includes 
many Li nnaean items but does not pretend to be exceptionally strong in 
the medical and natura! sciences. Thus, despite excellence of individual 
items in these three American collections, America continued to lack 
anything approaching the magnitude of the Linnaean collection now at 
the Hunt Botanical Library in Pittsburgh. The transfer of our collection 
to America has unquestionably stimulated in that country an interest in 
Linnaeus and in Linnaean research. 

In this connection-passing by other points of comparison-one can­
not help thinking back to the acquisition by Sir James Edward Smith of 
Linnaeus's own natural-history collections and library of books and 
manuscripts, and its significance to Linnaeus's reputation in Great 
Britain and the English-speaking world. 

Of the several catalogues of Linnaeana, two stand out above all others: 
J. M. Hu I th' s Bibiliographia Linnaeana (Uppsala 1907) and the B ri tish 
Museum of Natura! History'sA Catalogue of the Works oj Linnaeus (London 
1933); the latter is the work of Basil H. Soulsby. Both Hulth and Soulsby 
were eminent librarians and bibliophiles, made priceless contribution to 
Linnaean research, and, in an extraordinary way, facilitated immensely 
the work of scholars over the world. Almost daily, I have cause to turn to 
each of these works, there to find in a moment details and particulars 
about some item or other-details t.hat are the result of years of investi­
gation on the part of the authors. In recent years, I have been occupied 
with another work-the production of a new catalogue of Linnaeana­
and this brings me to yet another substantial kind of contribution that 
may be made by a book-collect.or. 

Since the time when our collection went to the Hunt Botanical Library, 
George Lawrence and I have worked assidously to produce a new , up­
to-date, and annotated catalogue of Linnaeana, based on our collection 
and other acquisitions or Linnaeana at the HBL. The visits made be­
tween Sweden and America have been many. The acquisition of deside­
rata has been continuous and considerable. The search for and in­
corporation of pertinent biobibliographical data have seemingly been 
endless. 

For the first time ever, so far as we know, a highly complex biblio­
graphy, replete with appendices and analytical indices, will have bee pro-
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duced by a computer-even to the first photo-typesetting. Of course, 
every item of information, every name, data or other fact used by the 
computer, was brought forward and fed into it by us. The utilization of 
this process, however, has enabled us to achieve remarkable results. But, 
let me assure you, the frustrations encountered and the technical diffi­
culties beyond our control have at times been almost unendurable! These 
difficulties, wholly externa! to our work, have caused delays which we 
never contemplated. Even so recently as last January, we expected that 
the completed, printed and bound catalogue would be here on display , 
for your examination today. Although part of our manuscript has al­
read y reached the printer in Uppsala, we know that the catalogue will not 
be available until next autumn. Today we can show you only a dummy. 

A report on how this catalogue has been produced will be given by 
George Lawrence and Robert Kiger in their paper on "Linnaeus and the 
Computer" at the symposium in Uppsala on Friday. In our opinion, this 
catalogue may, in itself, be considered to be the product of a book-collec­
tor's efforts and is another exemple af "Research on Linnaeus Today". 

Before I finish I would now like to say a few words about our cata­
logue. 

The catalogue 

The scope of the collection reported in this catalogue goes beyond works 
by oron Linnaeus. There area number of works by or about his pupils, 
quite apart from the dissertations for disputations at which he was the 
praeses. There are works that were edited by Linnaeus but written by 
such pupils as Hasselquist ( /ter Palestinum, Stockholm 1757) and Löfling 
( /ter Hispanicum, Stockholm 1758), both in current editions in foreign 
languages. There are also other works published by pupils, even after 
Linnaeus's death. 

In his works on plants and animals, Linnaeus cited scores of titles by 
earlier authors, works which have to be consulted today when making 
critical studies of Linnaeus's writings. My predecessor Lindell had collect­
ed a number of these items and added others by colleagues of Linnaeus 
at Uppsala. I continued to add other volumes within this framework. 

The literature of Linnaeana is dependent on other Swedish scientific 
works of the period. Linnaeus himself made references to many of them. 
Non-Swedish schalars need to know of and to have access to such items. 
Same of them are treated in this catalogue-mostly from the periodicals 
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of the Royal Swedish Academy of Sciences. Others of Linnaeus's time, 
with a sim ilar coverage but not strictly Li nnaeana, are in the collecti.Dn. 

Some people's curiosity may be piqued to find here a work by the 
Swedish historian Olaus Verelius (1618-82), included only because this 
copy once belonged to Kilian Stobaeus, Linnaeus's eminent teacher at the 
U niversity of Lund ( 1727-8), who inscribed his autograph on the title­
page. Since no other autograph of Stobaeus was known to exist at the 
Hunt Institute, this copy was included among the acquisitions of 1968. 

One part of those acquisitions was a collection of more than 6 000 
newspaper cuttings about Linnaeana, without doubt the largest outside 
Sweden. From among them, I have selected for this catalogue record 
those whose contents are especially pertinent, including those by such 
leading Swedish Li nnaean scholars as Felix Bryk (born in Vienna but 
educated in Poland and Germany), Carl Forsstrand, Telemak Fredbärj, 
Robert Fries, Knut Hagberg, Hans Krook, Sten Lindroth, Sten Selander, 
Rutger Sernander, Carl Skottsberg, and Arvid Hj. Uggla. In so doing, 
full tributes and more complete records are given to these authors. 

To these, I have added many articles published in the press by promi­
nent authors and journalists, especially those pertaining to Linnaean 
celebrations. Such accounts are more informative in content than are the 
forma! papers published later in scientific periodicals. Valuable also to 
students of Linnaeana are the reviews of books and journal accounts on 
the subject. A selection of these is also included, many written by our 
best-informed schalars. 

I also deemed it advisable to add a selection of newspape r reports on 
travels in Linnaeus's footsteps. Generally, they give reliable information 
about the preservation of or the changes that have occurred since Lin­
naeus's time in the topography, the fauna or the flora of a place or a 
reg10n. 

In so far as they were available to me, I have included cuttings of 
Linnaeana from abroad, which are often difficult to obtain. Some are 
from other Scandinavian countries, others from newspapers in Germany, 
the Netherlands, England, Italy , America, and other countries. In 1938, 
for example, I went every night for a fortnight to the central railway 
station in Stockholm to get a copy of The Times, expecting to find articles 
reporting the celebration of the 150th anniversary of the founding of the 
Linnean Society of London. Thus, I acquired not only the reports of 
events and the editorials, but also the su bsequent letters to the editor and 
the responses elicited. 
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I am quite sure that this selection of cuttings could have been made 
more objectively, perhaps more generously on the whole, perhaps more 
rigidly as regards the scholarship of each item. But it does presenta kind 
of record that is so often lacking in such collections. Its bibliographic 
importance is above challenge. 

Our ambition has been to produce a catalogue that will facifitåte 
research on Linnaeus. We have therefore tried to include information of 
biographic and bibliographic interest as far as possible. The effort to 
obtain such information has often demanded time-consuming research 
work which has not always been successful. 

The reader will find that many entries are annotated, more or less. He 
will also find frequently occurring cross-references, which will facilitate 
the use of the catalogue. 

I am sure that the reader will accept the fact that we have added to the 
collection-and th the catalogue-a limited number of works in Xerox 
copies or photocopies, instead of leaving them out or mentioning them 
merely as "wanting", which was the way in the days before the 
Xerox process was introduced (in Soulsby, for example). In this way, a 
scholar can read and study the contents of a work, even if he cannot get 
information about th-e binding, paper quality , and other details. Our 
acceptance of a work in a Xerox copy or photocopy does not mean that 
we have less ambition to acquire an original copy of the work. 

In the catalogue, we have always given the corresponding number in 
Soulsby and the page number in Hulth, which has no item numbers. In 
this way, the reader will locate many Linnaean items, now included for 
the first time in Linnaean bibliography. 

In an appendix , the pupils of Linnaeus are reported, 278 in all. Each 
of them is provided with a short biography. Thus, the reader can form 
his own idea of their eligibility or otherwise for the title of "pupil of 
Linnaeus", an honour even then prestigious and much sought after. 

The extensive work which has been done on the index we hope will be 
appreciated by the readers. 

To summarize what I have said, surely it is clear that the book-collector 
is not in need of defence. He can very often look back on his achievement 
with satisfaction. 

It is also clear that the book-collector contributes to research in many 
ways. The knowledge and experience acquired enables him to investigate 
and to solve questions previously unanswered. He recognizes that items 
previously passed over deserve studies in depth and reports the contribu­
tions long buried in them. 
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WILHELM ODELBERG 

Some landmarks in the history 

of Linnaeus's Hammarby 

W11at is it that leads us to go on pilgrimages to the places where famous 
men and women dwelt and worked, or to museums \\"hich have been 
specially established to present the life and achievements of such people 
through displays of original objects or reproductions? Unquestionably 
the reason is in some cases to be found in a national cult. Sometimes, 
people who have played a prominent part in the history of their country 
have shrines devoted to their memory. In the USA there is e.g. Mount 
Vernon, George Washington's beautiful home, in Britain Horatio 
Nelson's flagship the Victory. 

In Sweden one may point to Selma Lagerlöf's Mårbacka, the manor 
house in Värmland which was her parental home and which the famous 
authoress managed to buy back when her books brought her financial 
success. She became popular among children in many countries through 
her Nils Holgersson's Wonderful Journey, a book which has perhaps 
done more than any other work of fiction to make Sweden known 
abroad. The latest museum established in Sweden to honour tbe memory 
of a single person is August Strindberg's Blue Tower as he called the 
apartment house in Stockholm in whicb he spent the final years of bis 
life. A competitor for fame, with Strindberg is Hans Christian Andersen, 
whose memory is preserved in the H. C. Andersen museum at Odense in 
Denmark. His Eventyr or Fairy Tales have o!' course long bad an ac­
knowledged place in world literature. Andersen's travelling trunk and 
otber relics attract visitors to Odense from all corners of tbe world. 

Norwadays translation is as a rule needed if literature is to make an 
impact beyond the boundaries of its own country. Music and art can be 
ertjoyed ,vithout translation . There are also one-artist museums. To take 
some examples from this part of the world, in Norway there are in Oslo 
the Munck museum and-though it is not a museum in the ordinary 
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sense-the pa rk d e,·otcd to Vige la nd's sculptures. In Sweden the homes 
in Stockholm of the sculpto rs Ca rl Milles and Ca rl Eldh have becom e 
mu seums devoted to their works . In the world o f mu sic, we find in 
Norway Edvard Gri eg's T roldh a ugen outside Berge n a nd in Finland th e 
Sibe liu s museum at Åbo (T urku) . 

I f a rt a nd music a re in te rn ational in th e ir impact, science is still more 
so. Wh at , then , is th c situ a ti o n regarding mcm ori a ls to the men a nd 
wom en \\·ho ha,·e becom e fa mous in the domain o f scie nce? That loca l 
inte rest is not a lways a re li able foundation to build upo n , is shown by an 
ex pe ri e nce I had som e yea rs ago in th e Swedish town of Kö ping. I t was 
th ere th a t the 18th- century chcmist Carl Wilh elm Sch ee lc spent h is last 
yea rs and it was th e re that he made his epoch-ma kin g discoveries of, 
amo ng other things , oxygcn . I as ked whether an ythi ng had been done 
abou t Scheele's house th e re . " Why certainly", ca me the proud answer, 
"somc years ago we pull ed it cl o wn to make room for our splendid new 
p ost o ffi ce ." 

Museums de\'oted to sin g le scientists are comparative rariti es. In th e 
rebuilt Old City of Wa rsaw th e re is a museum d edi ca ted to the memory 
o f Ma rie SklodowskaCuri e; in Le ningrad Dimitri Me ndeleyev' s labora­
to ry is preserved as a museum ; and in London the re is th e museum 
opened a t the Royal Institu tio n in memory of th e chemist Michael Fara­
d ay . Som e days ago a pa rt of th e Swedish Lin nae us Society visited 
Cha rles Darwin's home in Ke nt. The museum in Stockholm d evoted to 

J acob Berze lius, the gra nd old ma n of Swedish chemistry, world famous 
for hi s work on chemi ca l fo rmulae and atomic we ights, was es tablish ed as 
long as eighty yea rs ago. Som e of our symposium saw it yesterday. 

Wh at , then , has Swede n d o ne to preserve its memo ri es of Linnaeus? 
Th e natura ] regret tha t Linnae us' s herbarium is not prese r\'ed in hi s own 
coun try, is more than ba la nced by the knowledge that h is collections arc 
so well cared for by th e Linnean Society and that th ey pro\'ide Swedish 
resea rchers with welcom e opportunities of visiting London. There is , 
h o weve r, a good deal to be do ne on our own soil. On 25th January th is 
year there was submitted to the Swedish Parliam ent a priva te members' 
bill bea ring the names o f r e presentatives of the Conservative , Centre, 
Libera l a nd Social Dem ocra ti c pa rties. This bill is written in a language 
which contrasts vividl y ,vith th e bureaucratic Swedish whi ch from time 
imm em orable members o f Pa rliament have had to put up with. I propose 
to quote some of the passages in the bill. 

"Swed e n was for long o n the outskirts of civilizatio n. Abroad this cold 
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country was felt to have an exotic interest. Here people had to struggle 
for survival and they seemed for natura! reasons to be marked out by 
destiny mostly for warlike occupations. Since the Middle Ages Swedish 
students had gone to the Continent in order to lubricate their mental 
machinery and in the hope of bringing about a Swedish spiritual re­
armament in course of time. It was not until the 18th century that the 
current turned. Then foreigners came here to acquire knowledge. The 
light came from Uppsala. The torch-bearer was Linnaeus. Sweden en­
tered a warmer spiritual climate, a new epoch. 

It is surprising that the study of nature and !i ving things in the outside 
world should derive inspiration from events occurring right up in the 
north of Europe. It sounds paradoxical, but sometimes Linnaeus ran 
counter to nature's own dictates. Nevertheless he achieved a peaceful 
victory over nature, climate and cultural backwardness. His compatriots 
followed him out into the summer meadows. This is the reason for the 
great pride with which Swedes have nurtured the memory of Linnaeus, 
and this will be expressed on a broad front this year, when two centuries 
have passed since the death of the Swede who ranks highest of all in 
international reputation . 

The places where Linnaeus lived and worked have been cared for by 
the Swedish Linnaeus Society, established in 1917, to the best of its ability 
having regard to the resources available. Fortunate circumstances have 
made it possible to preserve a great deal: the Linnaeus Garden and 
Linnaeus's house in Uppsala and his country retreat at Hammarby still 
exist, as also do parts of the contents of the two residences: and we have 
detailed information on what was cultivated in these places. The 
Swedish Linnaeus Society restored the Garden at Uppsala to its original 
state in 1920 and <lid the same for Linnaeus's dwelling house there a few 
decades later, while Hammarby has been preserved as a cultural 
memorial since the end of the last century. 

These places are unique in their kind in Sweden. The Garden is much 
more than a display of beautiful flowers. Arranged according to Lin­
naeus's sexual system, it is a scientific cultural memorial to a way of 
thought which fora long period dominated in Sweden and the whole of 
the West. The museum and Hammarby are not only the homes of a 
celebrated professor but also authentic examples of settings in which 
people lived and dwelt in 18th-century Sweden. Hammarby with its 
surroundings represents a Sweden which has a cherished place in our 
hearts. 
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But Linnaeus's house, Linnaeus's Garden and Hammarby are not only 
Swedish memorials. We have not the right to think only of ourselves. We 
have a responsibility on behalf of the world in general. 

It is sad to see what is happening to the Linnaeus memorials we have. 
The Garden is struggling with steeply rising costs, which the Swedish 
Linnaeus Society cannot meet for even one year longer. At Hammarby 
the ravages of decay and rot will be disastrous unless the needed re­
sources for restoration are made available intime. The Society has made 
representations to the authorities concerned, including the city of U ppsa­
la, the University of Uppsala and the Swedish Government. There have 
been negotiations. The questions of responsibility are still not entirely 
settled." 

The private members' bill mentioned ended in a request that the 
Government should as soon as possible allocate funds for the rescuing of 
Hammarby ann to establish a Linnaeus Foundation for the long-term 
care of everything connected with Linnaeus's memory. Let us hope. 

Linnaeus said of liimself <luring his time at Uppsala that he was 
"neither poor nor rich" . He vvas a cautious man and as a rule handed 
over the management of the family finances to his wife, whom some have 
thought to be money-minded to an exaggerated degree. Like other 
Uppsala professors Linnaeus acquired and farmed a few acres of land 
outside the city's octroi limits. In December 1758 he wrote toa friend in 
Stockholm: "Now, my dear friend, I am really down in the <lumps. I have 
always been as much afraid of debt as I am of serpents but now I run the 
risk of ending up in a debtors' prison. This I had never expected. With 
my little children in mind I bought a small estate at Uppsala last autumn 
for only 40 000 daler. It was a bold stroke but I had to put myself in debt 
for 20 000 daler. The anchor has been raised, I have to sail. It remains to 
be seen whether I will reach harbour." 

It was the two properties of Hammarby and Sävja, situated in the 
parish of Danmark that Linnaeus had bought. In March of the following 
year he purchased from the celebrated philologist professor Johan Ihre 
the farm of Edeby which adjoined Hammarby. He obtained a loan of 
40 000 daler from the university. 

The purchases of these properties placed Linnaeus into a considerably 
more precarious economic situation than he had formerly been ac­
customed to. At this period he frequently suffered from bad health. He 
had premonitions of death and at times he felt great apprehension about 
the fate of his wife and children if he should die. As we all know, 
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Linnaeus had nearly twenty years left to enjoy his Hammarby, the home 
which he loved above all others. 

Hammarby's first owner knovvn to us by name lived <luring the first 
half of the 14th century. The man from whom Linnaeus bought Ham­
marby, Anders Schönberg, master oC the royal bunt, was a person of 
note. It was he who arranged King Frederick I's bear and elk hunts. 
Schönberg seems to have lived in a small one-storeyed wooden house 
with a superstructure in the middle. This is the present west wing. It 
suggests that he was a man of simple habits and few pretensions. It: was in 
this building that Linnaeus and his family lived <luring their first few 
years at Hammarby. In 1762 the present main building was erected, 
possibly on foundations which were considerably older. It ,ras a com­
paratively ]arge two-storeyed house, simply but pleasantly fitted up. The 
most impressive rooms were the two on the first floor that were used by 
Linnaeus himselC. Here the walls were papered with drawings of plants 
from exotic parts of the world. On a !arge erratic boulder behind the 
main building he arranged for an inscription to be car\'ed in runic 
characters with the text: "The knight Carl Linne bought Hammarby and 
Säfia in 1758." 

Through the purchase of these homesteads Linnaeus had acquired a 
convenient and pleasant homc where he could live whenever he was not 
obliged to be in Uppsala. During the 18th century Uppsala was an 
unhealthy town, frequently revaged by epidemics-dysentery and 
scurvy, were veritable plagues. ln April 1766 fire razed nearly a third of 
the town to thc ground, spurring on Linnaeus in his plans to erect ne,Y 
buildings at Hammarby. Abo\'e all he was anxious to have a safe home 
for his irreplaceable collections. ln 1769 the museum building erected on 
the bedrock in the grounds was ready to house Linnaeus's herbaria, 
stu ff ed animals, shells, insects , and minerals and he was always ready to 
sho,,· these to visitors. By present standards this museum building is 
almost ludicrously small, bur to Linnaeus it was a source of pleasure and 
pride. It was there that he worked during the summer and it was there 
that he had meetings with his assistants. If the ,,·eather ,vas fine, he might 
moYe out his famous lecturc chair-it still exists-to the courtyard or the 
la,, n. There hc sat astride the chair, the desk before him, being pi led 
high with books and notes. His pupils then seated themselves on wooden 
benches or squatted on the ground. 

Under Linnaeus's direction many cl1anges were made in the estate. 
There had long been a garden at Hammarby but it had become wild and 
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overgrown. Linnaeus put the garden in order and filled it with rare 
plants. He also arranged a special square surrounded by trces , which his 
grandchildren called "Grandfath er 's arbour". He re the table was laid for 
dinner on fine summer days-here Linnaeus sat and smoke his pipe. 
The arbour was Linnaeus's favourite spot and he admonished his family 
to see that the grove was always well cared for after his dcath. H the trees 
should die others were to be planted in tbeir place. Belmr tbe museum 
the traces of a stone enclosure can be seen. Hcre Linnaeus mainly 
planted specimens that he had been gi,·en by Empress Catherine of 
Russia. Linnaeus gave this plot the name Siberia . 

Man y foreigners came from far and near to visit Linnaeus and to see 
his celebrated collections . Among these visitors was tbe wealthy Fre­
derick Calvert, Lord Baltimore, a member of the celebrated dynasty 
which provided hereditary proprietors of Maryland until the American 
Revolution. According to tradition Lord Baltimore came to Hammarby 
in a huge carriage which he had brought from England. It was so !arge 
that all the gateposts on the road had to be removccl. Linnaeus asked 
Lord Baltimore if he intended to stay in Stockholm a nd seek audience 
with the King. Baltimore answered that he had come to Sweden to meet 
Linnaeus. He was not concerned to do anything else. He bad not even 
botb ered to meet his own King. And then he drove off to return to bis 
own country. 

After Linnacus's death Ha mmarby was inherited by his wiclow Sara 
Moraea, who lived there until she died. Through the daughter of their 
youngest daughter Sophia, Hammarby passed to the Ridderbjelke fami­
ly, in whose possession the property remained for three generations. As 
early as 1844 proposa ls were made that the nation should purchase 
Hammarby with its effects in order to protect for all time this monument 
to Sweden's most renowned scientist. At the tim e these efforts had no 
success, but the matter was raised again in 1878 , that is to say exactly a 
hundred years ago. A Cornmittee was set up to re port. on the matter and 
in the following year both chambers of the Riksdag decided without a 
division to appropriate an amount of 30 000 kronor in order to purchase 
th e Hammarby property togeth er with its buildings , garden, grounds 
and effects. It is diffi cu lt to say exactly what this sum would represent in 
terms of the present value of money but nevertheless it can be said that it 
was a considerable amount tha t the Government made available, The 
other Linnaeus properties were bought at the same time by the Universi­
ty of Cppsala. 
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After the purchase of the Hammarby property rnnous works were 
carried out, partly for the preservation of th e buildings, partly with the 
aim of restoring as much as possible to the condition in which it was in 
Linnaeus's time. For this purpose those responsibl e had access to pictures 
from earlier times and cou ld be guided by va rious reliable traditions. 

With regard to the plantation the principle was folknved that no plant 
should be allowed unl ess it could be shown that <luring Linnaeus's time it 
was cultivated at Hammarby or in other gardens in Up pland. As they are 
now, the grounds certainly give a good id ea of how the place looked 
when Linnaeus lived here. The descendants of a number of herbs which 
he planted form a luxuria nt carpet in the grc)Unds, e.g. Aq uilegia , 
Myrrhis, Mercurialis perennis, Tulipa silvestris, Lilium martagon , 
Epimedium alpinum, C repis sibirica, Asarum europaeum , Corydalis 
nobilis, Campanula latifolia, Galanthus nivalis , Leucoium vernum. 

lndoors , too, the re are ma ny objects which recall Hammarby's famous 
owner. In th e main building the visitor can see furniture, portraits and 
other objects that a t one time belonged to Linnaeus. ln the diningroom 
there stand th e original clumsily made dining table and simple ye llow 
pain ted sideboard. The same dock as in Linnaeus's days marks the 
passage of the hours. In a room on the first floor is the bed in which 
Linnaeus is said to have died. Also on view are his big, strange-looking 
inkpot as well as his walking sticks for weekdays and holy days . Pieces 
of Chinese porcelain decorated with linnea tendrils are on display. In 
the 1880's the Linnean Society of London presented to the Roya l 
Swedish Academy of Sciences about 300 works of a non-scientific nature, 
which had belonged to Linnaeus. In its tum the Academ y in 1903 
handed over these books to Hammarby to form part of the museum's 
co llections. 

As I have already mentioned, the care and preservation of Hammarby 
throughout the years have presented considerable problems, especia ll y 
in such a varying climate as prevails in Uppland. It has proved that both 
books and textiles have suffered considerably. For the time being the 
coll ection of books is kept in the University Library at Uppsala and most 
of the textiles are at present in the care of the Museum of Na tiona l 
Antiquities in Stockholm. It is our hope that Linnaeus's Hammarby ,vi ll 
one day be a worthy memorial , as it was intended to be from the 
beginning, both with rega rd to the interi01· of the house and the sur­
roundings. 

ln conclusion, l should like to quote some lines written by Thore 
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Magnus Fries in his classical and hitherto scarcely surpassed monograph 
on Linnaeus: 

"Hammarby imbues the visitor with emotions of humility and respect. 
One feels irresistibly that here one is treading on classic soil and it is with 
a certain surprise that one reflects that it was from this inconspicuous 
spot in the North that once light was spread over the wide field of nature 
research, that it was to this place that men in search of knowledge came 
from all parts of the world to hear from the rnaster's lips words of 
wisdom, which would give thern light and guidance <luring coming days. 
Hammarby is a place of pilgrimage for natura! scientists. Here schalars 
with world reputations have been seen to bare their heads humbly, to 
en ter with almost religious respect into the simple dwelling. It is with joy 
and emotion that one considers what a treasure this is for our cultural 
history. Precisely because of its unpretentiousness, Linnaeus's Ham­
marby with its rich mernories speaks a language more powerful, more 
uplifting and challenging than if it were a magnificent palace filled to 
overflowi ng with earthl y treasu res." 
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