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The results improved proportionally with the increasing number of vessels 
in a plant; the greater the number of vessels, which meant less cellular  
tissue, the more perfect the final outcome. In very delicate samples a few 
days of immersion were sufficient, whereas larger pieces required a longer 
period of time.

To ascertain the change undergone by the plant’s organs, Göppert placed 
the above-mentioned products in water. The potash skeleton, which can be 
distinctly seen in most plants, was dissolved. He remarked that only the 
vessels were filled or injected with metallic or earthy matter, and that their 
sides were destroyed when exposed to heat. In contrast, when he experi-
mented in the same way on several plants that contained less alkali, he 
observed that the walls of their specialized cells were actually converted 
into iron. Therefore, the richer a plant was in potash and cellular tissue – a 
characteristic of herbaceous plants – the less successful these experiments 
turned out to be.

However, this method could not be translated into the animal world. 
Animal material such as dry fibrous muscle tissue could be altered in this 
manner, but whether they could be converted into another substance 
Göppert did not venture to argue. The experiment succeeded with insects 
(such as flies and gnats), with the muscles of crabs, and with infusory ani-
mals. Göppert observed quite clearly how a species of water flea, when 
placed in an iron solution, was converted into iron after being exposed to 
red heat for half an hour, even down to its feet. He concluded that the num-
ber of the animal’s organs that consisted of solid, water-insoluble materials 
was crucial to the success of the experiment. In other body parts, fat was an 
insurmountable obstacle to the preservation of the form, as it would swell 
during the heating process and change the whole into a formless mass. 
Göppert considered this circumstance to be the reason why animals of a 
higher class could not be petrified.

The aim of these experiments was not only to shed light on the taxonomy 
of fossil entities, but also to replicate natural processes for industrial appli-
cations, and his results led Göppert to propose the production of artificially 
abrasive powders such as Bergmehl (diatomaceous earth), tripoli, and pol-
ishing slate (Polierschiefer), whose composition had been recently discov-
ered to be loricated infusoria.27 This conjunction of paleontology and the 

27 C.G. Ehrenberg, “Farther preliminary notices regarding Fossil Infusoria,” The Edinburgh 
New Philosophical Journal, 1836-7, 22: 84-90.
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artificial synthesis of fossils would reappear in different contexts connected 
with the preservation of human remains, and physicians interested in com-
parative anatomy or paleontology switched to the study of the artificial pro-
cess of solidification of the human body. Whether as a procedure for new 
measures regarding inhumation in cemeteries or as a method to supply 
bodies for dissection in medical schools, the preservation of human flesh 
was transformed into a promising enterprise and a new field for experi-
mentation, above all on the Italian peninsula, where a series of entrepre-
neur-pharmacists, naturalists, and physicians made claims to have invented 
procedures for petrifying human flesh.

Human Petrifactions

In the same years that Göppert synthesized vegetable fossils and French 
and Italian pharmacists were experimenting with chemical embalming,28 
the Italians Gerolamo Segato, Andrea Cozzi, Domenico Longo, Raddi, 
Comi, Giovan Battista Rini, Tossoletto, Dop, Paolo Gorini, and Bartolomeo 
Zanon, among others, were experimenting with the induration and inalter-
ability of animal tissues.29 Segato´s success in attaining the artificial con-
version of animals to a state of stony induration and indestructibility 
attracted growing attention in the medical and chemical circles of Europe 

28 Cf. Marinozzi and Fornaciari, Le Mummie (cit. note 9).
29 Paolo Gorini, “Intorno la conservazione delle sostanze animali,” Il Politecnico, 1865, 24 

(104): 120; R. Bernabeo, “Evoluzione delle conoscenze sulla mummificazione e pietrificazi-
one dei cadaveri e dei pezzi anatomici a scopo conservativo e dimostrativo," Atti del XVI 
Congresso Nazionale dell Società Italiana della Medicina, Bologna-Ravenna, 1959 (Bologna: 
Società editrice Bolognese, 1960), pp. 131-137; Alberto Carli (ed.), Storia di uno Scienzato. La 
Collezione anatomica “Paolo Gorini” (Azzano San Paolo: Bolis, 2005); Luigi Messedaglia, “La 
‘pietrificazione’ dei tessuti animali ed un emulo veronese di Girolamo Segato,” Atti e memo-
ria dell’Accademia di Agricoltura, Scienze e Lettera di Verona, 1933: 1-33; Giovanni Orlandini, 
R. Tempestino, D. Lippi, F. Paternostro, S. Zecchi-Orlandini, and N. Villari, “Bodies of Stone: 
Girolamo Segato (1792-1836),” Italian Journal of Anatomy and Embryology, 2007, 112 (1): 13-18; 
S. Panzer, A. Carli, A. Zink, and D. Piombino-Mascali, “The Anatomical Collection of Giovan 
Battista Rini (1795-1856): a Paleoradiological Investigation,” Clinical Anatomy, 2011, doi: 
10.1002/ca.21240, http://onlinelibrary.wiley.com/doi/10.1002/ca.21240/full (accessed 14 
September 2011); Bartolommeo Zanon, Della solidificazione dei corpi animali. Memoria 
(Belluno: Stamperia Deliberali, 1839); see also Dario Piombino-Mascali, “Oreste Maggio, un 
‘Pietrificatore’ Palermitano,” Medicina & Storia, 2008, 8 (16): 169-177; Il Maestro del Sonno 
Eterno (Palermo: La Zisa, 2009).
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and the Americas, especially as a repercussion of his discoveries being 
reported posthumously in several journals and newspapers.30

Frigemelica has pointed out that the term “petrifaction”, as applied to the 
induration of animal tissue, was first used in an encomium to Segato that 
compared his work to natural petrifactions or fossils.31 Since then the term 
petrifaction or pietrificazione or Versteinerung has been used to refer to 
both the artificial and the natural processes and to the objects resulting 
from the total mineralization of organic bodies that have preserved their 
structure and morphological characteristics, such as volume, shape, and 
colour.32 Thus, at the same time that antiquarians were trying to isolate the 
crystals of embalming substances, these experiments attempted to synthe-
size crystals in order to produce objects with the physical characteristics of 
fossils to be used in the arts and industries of the near future. Not surpris-
ingly, Göppert found himself investigating the origin of diamonds and  
the processes that linked vegetable structures with this precious gem. 
Experimenters accelerated the process of natural petrifaction by means of 
chemical reactions, in hopes of obtaining artificial petrifactions modelled 
after extinct animals and plants. Furthermore, these experiments were 
connected with a novel mode of classifying organic substances and an 
ontological shift around 1830 which, according to Klein and Lefèvre, assimi-
lated the classification of organic substances into the classification of inor-
ganic ones.33

In the 1860s experiments with petrifaction and “crystallogenic forces” 
proliferated in Europe and in America.34 Chroniclers of these forces stated 

30 In a context of increasing conflicts of interest, making corpses resistant to putrefac-
tion was seen as a solution to the problem of the diminishing number of corpses available 
on the market for anatomists and others. See, for example, Michael Sappol, Traffic of  
Dead Bodies: Anatomy and Embodied Social Identity in Nineteenth-Century America 
(Princeton: Princeton University Press, 2002); Helen MacDonald, Possessing the Dead: The 
Artful Science of Anatomy (Carlton, Victoria: Melbourne University Press, 2010); Nélia Dias, 
“La société d’autopsie mutuelle, ou le dévouement absolu aux progres de 1’anthropologie," 
Gradhiva 1991, 10: 26-35; cf. the current situation as described by Knoblauch, in this issue of 
Nuncius.

31 Giuseppe Pellegrini, Della artificiale Riduzione a Solidità Lapidea e Inalterabilità  
degli Animali, scoperta da Girolamo Segato (Padua: Cartallier, 1835); cf. Carlo Frigemelica,  
“La pietrificazione dei tessuti animali,” L’Illustrazione Scientifica, 1954, 53: 22-23.

32 Oreste Nuzzi, “Pietrificazione artificiale dei corpi organici,” Atti della Società Italiana 
per il Progresso delle Scienze, 21st Meeting (Rome, 1932), 2 (Rome, 1933), p. 371.

33 Klein and Lefèvre, Materials (cit. note 6), p. 285.
34 Frédéric Kuhlmann, “Force cristallogénique. Formation du spath calcaire, du sel 

gemme, du glaciers, etc.,” Comptes rendus hebdomadaires des séances de l'Académie des sci-
ences, 1864, 58: 1036. The chemist F. Kuhlmann was the founder of one of the leading French 
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that there was a remote connection between the subject of crystallization 
and the process of artificial petrifaction announced as having been (re)dis-
covered by Professor Efisio Marini (1835-1900), the embalmer of Martini. 
Marini, a surgeon and naturalist from Sardinia, after studying in Pisa, 
worked for some time at the Natural History Museum of Cagliari. There he 
devoted himself to paleontology and in 1861 published a short pamphlet on 
the topic.35 In the space of thirty pages he summarized the existing classifi-
cation of fossils, devoting a fourth of the booklet to the fossilization pro-
cess. None of Marini’s ideas were particularly original; in the pamphlet  
he reiterated the commonly accepted doctrine that “petrifaction” was the 
result of the substitution by inorganic molecules of organic molecules that 
were eliminated from the animal or vegetable body during putrefaction. He 
paraphrased Göppert’s experiments and observations regarding the struc-
ture of petrified tissues. Marini underscored that the process or reaction of 
substitution occurred very slowly, at such a gradual pace that the inorganic 
molecules could occupy exactly the same place as the vanished organic ele-
ments. The result was an exact replica of the former organic body, with the 
same shape and structure. This natural process of “molecular penetration” 
led to Marini’s experiments with artificial petrifaction. Exploring the pro-
cess of fossilization, he began working on human flesh and corpses, obtain-
ing – or creating – the pieces mentioned in his catalogues. Marini claimed 
to have discovered a process applicable to both fragments and the com-
plete human body, which blocked and could even reverse putrefaction.  
As we have seen, he was not the first.

The announcement not only proclaimed that Marini’s discovery repre-
sented the triumph of science over the prevailing religious ideas about 
death; it also stated that Marini petrified the animal substances most easily 
by simple immersion. The bodies and their parts retained their colour and 
were rendered absolutely indestructible. The invention was presented as a 
breakthrough, as an ingenious imitation of processes that were constantly 
going on in nature and which it served to explain. Accounts of Marini’s dis-
coveries would appear in the scientific and popular news for the next thirty 
years.

In fact, between 1867 and 1898 the press in several European languages 
continued to report on the objects and anatomical specimens that Marini 

chemical enterprises. His experiments with crystals were connected with the application of 
chemistry to the production of synthetic dyes.

35 Efisio Marini, Idee di Paleontologia Generale (Cagliari: Tipografia Nazionale, 1861). I am 
indebted to Silvia Marinozzi for a copy of this pamphlet.
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presented at the industrial exhibitions in Paris, Philadelphia, Vienna, and 
Milan. In the late 1860s, French and Italian newspapers abounded with 
descriptions of Marini's discoveries of the processes of mummification and 
petrifaction, and his methods for restoring mummified bodies to their orig-
inal appearance. English papers derided these accounts, deeming them a 
priori to be exaggerated, but they nonetheless propagated news of the 
invention. All of these reports describe the same series of objects and 
events and have been examined extensively in the historiographic studies 
dealing with Marini, the self-proclaimed inventor of a way to turn the 
human body or any of its parts into stone, a method that – according to 
these articles – won the approbation of the emperor of France and the 
curators of the Orfila Museum in Paris.

Using his unique skills, Marini made – as Segato had before him – a table 
out of pieces of the human body – brain, muscles, liver – that had been 
turned into stone and resembled marble. According to the newspaper 
reports Marini had three methods of preservation: drying, petrifaction, and 
immersion in a fluid which rendered the tissues elastic, soft and of normal 
colour. In fact, after being immersed in Marini's fluid, mummified speci-
mens regained their former contour, pliability, colour – literally all the  
characteristics of a body during the first few hours after death. Through 
petrifaction, the body was made to assume a marble-like appearance.

Marini received many prizes for his process of petrifaction at fairs held in 
Turin and Milan, where he exhibited specimens in a special cabinet that 
demonstrated his various skills (Fig.  2). Some of these specimens were 
solid, perfect petrifactions; others were partial and could be returned to 
their original freshness, but all retained the semblance of life and some 
readily assumed a wrinkled appearance. By his method of petrifaction, 
Marini made a medal out of some of the blood shed by Garibaldi on  
the battlefield of Aspromonte, inscribing on it the words: “The blood of 
Garibaldi is forever red.”36

Celebrated as a victory of science over death, some anatomists retained 
that Marini had reached the pinnacle of anatomical preparation, preserv-
ing animal tissues in excellent, life-like condition. All of the organs – skin, 
tissue, nerve, muscle, etc. – maintained the size, colour, consistency, and 

36 “Metodo di conservare i cadaveri inventato dal Prof. Efisio Marini,” Supplemento 13 
della Nuova Liguria Medica, also in Il Morgagni: Rivista settimanale, 1871, 13: 206-215; 
“Embalming by Superior Power,” The British Medical Journal, 1873, 2 (662): 292; I. Minis Hays, 
“International Exhibition, 1876, Official Catalogue. 4 vol., Philadelphia: John R. Nagle, 1876,” 
The American Journal of the Medical Sciences, 1876, 72: 556-7.
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Figure  2a and 2b. “Feet and hands embalmed by Marini,” taken from Luigi 
Ferrara, “La survivance du corps. Transformation du corps humain en marbre,” 
Revue des revues, 1898.
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the opening paragraphs of this paper; he worked in direct association with 
a local photographer. To paraphrase Felice Uda, the chemistry of both pho-
tography and petrifaction created the modern miracle of the conservation 
of the dead body for eternity. The main articles promulgating Marini’s 
invention displayed the photographs of a small child who had died, but 
whose mother wanted to keep her as if she were simply asleep (Fig. 3). The 
prospect of keeping the dead body in a crystal case at home was indeed 
highlighted in all of the enterprises that promoted the democratization of 
embalming by petrifaction or chemical treatment.

Photography gained acceptance around the world by appealing to the 
same desire: the proliferation of photographs of the dead unfolded in the 
same years as the development of the artificial petrifaction of human 
corpses. In the same way that itinerant embalmers could always be found 
on the front line during the Civil War, itinerant photographers with their 
cameras, chemicals, and plates visited the most remote corners of the world 
in order to offer the possibility of creating an image of the dead person – 
before putrefaction began – as if he or she were still alive.40

40 Cf. Jay Ruby, Secure the Shadow: Death and Photography in America (Cambridge, Mass.: 
MIT, 1999); Stanley Burns, Sleeping Beauty II: Grief, Bereavement, and the Family in Memorial 
Photography. American & European Traditions (New York: Burns Archive Press, 2002); Mirko 
Orlando, Ripartire dagli Addii. Uno studio sulla fotografia post-mortem (Meda: MJM, 2010).

Figure  3. Petrif ied body of a girl, taken from Luigi Ferrara, “La survivance du 
corps. Transformation du corps humain en marbre,” Revue des revues, 1898.
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