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Axel F. Cronstedt born 300 years ago
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Like many other mineralogists in eighteenth centBweden, Axel Fredrik Cronstedt (Born
239 December 1722—died ¥ \ugust 1765) worked in and around the mining ingusfter
studies in science and mathematics at Uppsala thilyehe was employed by the Bureau of
Mines — the government office responsible for tbatwl and improvement of the mining
industry in Sweden — where he underwent furthenittg and made his career. In 1758, he
reached the position &ergmastaresuperintendent of mining operations.

The main task for Cronstedt and his colleaguestoa®sntribute to the development of
the mining enterprise, which during the eighteecghtury was the biggest industry in the
country, dominated by bar iron production. He irtspe and mapped mines and acted for the
exploitation and improvement of ore, and, by extamsthe economy of the nation. Conduct-
ing research to improve mining practices and extermvledge in mineralogy was an integral
part of this task (Fors 2015). It was in this cafiteand as a member of the small society
“Confraternitas Skisshyttiana”, Cronstedt achietleel results that gave him a place in the
history of earth sciences (Zenzén 1931).

In addition to his own equipment, Cronstedt hachlmthemical laboratory (Laborato-
rium Chymicum) and a chamber for assaying (Prolmerkare) at his disposal where he could
study and analyse collected samples of ore. Asutre
a series of articles were publishedTiransactions of
the Royal Swedish Academy of Sciencestably a
study (1751) of ore from the Los cobalt mines ie t
Province of Halsingland which turned out to contai
previously undefined “semi-metal”. In a subseque
paper, published three years later, Cronstedt ibestr
the substance’s chemical characteristics and oalato
other metals and gave it the namekel — a term that
earlier had been used by German miners for an
tempered ghost that was supposed to destroy the
(Lindroth 1997). The discovery and definition otkel
was debated but eventually accepted. Already irB17
Cronstedt was elected as a member of the Royal S
dish Academy of Sciences for his achievements. e

Figure 1. The artist Olof Hellstrém’s (1923—2017gmorial monument
“Form for nickel” (Shape for Nickel) was erectedhianor of Axel F.
Cronsted in 1971. The monument, which stands nedrdk cobalt mines, is regarded as one of the bemsitiful public
artworks in Sweden. Photo: Loos Koboltgruva.



Another topic highlighted in the historiography Gfonstedt’s work is his attempt to

create a new system of the mineral kingdom. Theltr@gs published in the voluntersok
til mineralogie, eller mineral-rikets upstallninGAn attempt at mineralogy or arrangement of
the mineral kingdom”), printed in Swedish in 17&8onstedt was convinced that such a clas-
sification system should be based on chemical arsahather than a natural history approach.
Linnaeus and other contemporary scientists focusaithly on external characteristics, such
as form and colour, when they created their systémsontrast, Cronstedt’'s goal was to cre-
ate a system based on differences in chemical csitigra His system also included the ideas
that “simple earths” and “mixed earths” (rock) shibbe separated, and that fossils and corals
did not belong to the minerals at all.

Cronstedt’'s mineral system consisted of four mawougs, divided into one or more sub-
groups. The main groups were defined in the follmivay (in Cronstedt 1770, p. 8-9):

1. EARTH, or those substances which are not ductikep@ostly indissoluble in water or
oil, and preserve their constitution in a strongthe

2. INFLAMMABLES, which can be dissolved in oils, bubiin water and are inflam-
mable.

3. SALTS: these dissolve in water, and give it a taabel when the quantity of water re-
quired to keep them in dissolution is evaporatieely ttoncrete again into solid and
angular bodies.

4. METALS are the heaviest of all bodies hitherto kngowome of which are malleable,
and some can be decompounded; nevertheless, ittiagreeat they can again be re-
covered, or brought to their former state, by agdmthem the phlogiston they lost
during their decomposition.

Cronstedt considerdebrsok til mineralogidor several years and managed to complete
the manuscript during a period when he was off-alug to poor health (Zenzén 1931). He
realized that its content could be regarded asrcoeetsial. After all, he was challenging the
authorities of his time — at the same time he wastatally convinced that his conclusions
were true. Therefore, he decided to publish thklzmmnymously (which was possible thanks
to economic support from a wealthy friend), anddts frame it as only “an attempt”. The
reasons for this are touched upon in the preface:

| have thought proper to conceal my name, to prieaey constraint on myself or oth-
ers, and with a view to be at a greater libertsteend the System, whenever | shall be
convinced there is a necessity for so doing, eitgany own experience, or by the ob-
servations of others: For | flatter myself thasthiork will not pass unnoticed by men
of letters; and, as it is only an Essay, it oughtording to an established law among
authors, to be sheltered from too severe cens{@esnstedt 1770, p. vii)

At the end of the preface, Cronstedt added:

Meanwhile | flatter myself with so much successt tudents, who intend to follow
this proposed method, will not be so easily mistakethe subjects of the mineral king-
dom, as has happened with me and others in follpfdammer systems; and | also hope
to obtain some protectors against those who apossessed with tHeguromania and
so addicted to the surface of thingisat they are shocked at the boldness of cadling
Marble aLimestoneandof placing the Porphyry amongst the Saf@ronstedt 1770, p.
XXi)



In the eighteenth century it was quite unusual tkatearchers published their results
anonymously, however, it occurred now and then.dxample, the Swiss naturalist Charles
Bonnet (1720-1793) chose to remain anonymous wkepublished the first edition of his
Essai de psychologi@ 1754. Bonnet’'s reason was similar to Cronsgedt avoid being in-
volved in an anticipated controversy. Erasmus Damid the same when he publishEde
Botanic Gardenin 1791, while Baron d"Holbach published all hisilpsophical writings,
including The System of Natuf@770), either anonymously or under pseudonymsr{i€¢k
1988).

The name of the author behiR@rsok til mineralogievas not a secret for long, howev-
er. It took only two years until the book was tiated into German and this time without any
attempt at concealment. Later on, several moreslations were published — in French, Eng-
lish, Italian, Russian — and the book was succ#ggut into circulation among the mineral-
ogists in Europe (Lindroth 1997). Cronstedt’s sogpi that his book would arouse criticism
was correct, but his ideas were also met with a@gymot least at the Freiberg Mining Acad-
emy, where Abraham Gottlob Werner described him“asreformer of mineralogy”
(Sundquist 2017, p. 349). According to David OldfpZronstedt's work stands as “an im-
portant landmark in the history of mineralogy” (@gd 1974, p. 506).

Figures 2a, b. In 1882, the Royal Swedish Academ8aénces minted a medal in honor of their formemier Axel F.
Cronstedt. The inscription reads AX[elius] FRIDEREEWCRONSTEDT REI METALL[icae] PRAETOR Nlatus] 1722
O[hiit] 1765— Axel Fredrik Cronstedt, Superintendefimining operations, born 1722, died 1765. Thesrse of the medal
shows a man with a torch, climbing down a laddex mine shaft. Next to the ladder is a mine bamaicription around the
rim: STRATA SUBTERRANEA LUSTRAT - he is illuminating tHayers in the underground.

Yet, Cronstedt’s most significant contribution taneralogy may be the method that he
utilized to identify minerals’ chemical compositiasing a simple blowpipe. Cronstedt was
neither first nor unique in his use of the blowpgsea chemical instrument; it had been used
by German chemists already in the seventeenth geata blowpipe analysis — or “blowpipe
characterization”, as Oldroyd (1974, p. 506) put ivas also used by the other members of
Confraternitas Skisshyttiana (Zenzén 1931). Howe@eonstedt systematized and popular-
ized the method, and it became strongly associaitdhis name. One reason for the latter
was that the English translation of his body Essay Towards a System of Mineralogy
(1770), was extended with an appendix that destribe method in detail and also directly
referred to Cronstedt’'s own work. The appendix wasten by the translator of the book,
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Gustav von Engestrom (1738-1813), himself a respegtineralogist as well as proud stu-
dent of Cronstedt.

% /”2-,- —Sitpe 1]

Figure 3. An illustration of the blowpipe, publishim Engestrom'’s appendix to Cronstedt’s book
An Essay Towards a System of Mineral(igg70). Source: Wikimedia commons

Engestrom’s appendix was entitled “Description &is@ of a Mineralogical Pocket La-
boratory; and especially the Use of the Blow-pip&lineralogy”. The phrase “pocket labora-
tory” referred to the fact that the instrument yastable and relatively simple to use, even in
the field. As Engestrom explained: “Any gentlemahows a lover of this science, will, by
attending to the rules here laid down, be ablenieasy manner to amuse himself in discover-
ing the properties of those works of nature whiah nineral kingdom furnishes us with.” (p.
310). Yet, it was not that easy to attend to Crexits$ rules; it required a great deal of practice
and stamina to master the technique (Salomon 201 %he following decades several more
blowpipe manuals were published, notably one by J&cob Berzelius’, and blowpipe analy-
sis eventually made a breakthrough in both Europktlae USA.

After Forsok til mineralogiewas published, Cronstedt more or less gave upmimsr-
alogical research. His new position as Bergmastatk up a lot of time, he got married, and
his interest eventually shifted from the mineraiddom to the kingdom of plants, more par-
ticularly to gardening. One of his last publicaBaroncerned itself with the cultivation of po-
tatoes.
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