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AsstrACT — For scientists, the continents have been drifting for over a hundred years,
since Alfred Wegener presented his mobilist model of the Earth’s crust known as the
“Theory of Continental Drift” (TCD). This theory represents a key moment in the history
of geological research because the horizontal movements of the Earth’s crust he proposed
captured the geological debate of the period. This said, there were several previous studies
which supported hypotheses of possible horizontal movements of the Earth’s crust in past
eras. These arose from the complementarity of the shape of the continents, some aspects
of their physiography, and the distribution of many species of plant and animal fossils.
These scholars included the Italian geologist Domenico Lovisato, who outlined the role
of horizontal movements in the distancing of the continents from an ancient superconti-
nent in a vanished manuscript presented forty years before that of Wegener, in 1874, even
providing a geological explanation for these extensional movements. Our paper analyses
his biography, the panorama of geological research of the time, a historical analysis of
the transition from the fixist theories to the TCD, and discusses the role of Lovisato as a
precursor of Wegener’s famous theory.
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Sommario — Per gli scienziati, i continenti sono alla deriva da oltre cento anni, cioe da
quando Alfred Wegener ha presentato il suo modello mobilista della crosta terrestre noto
come ‘deriva dei continenti.” Questa teoria rappresenta un momento chiave nella storia
della ricerca geologica perché i movimenti orizzontali della crosta terrestre da lui proposti
catturarono il dibattito geologico del periodo. Detto cid, c’erano gia diversi studi prece-
denti che supportavano ipotesi di possibili movimenti orizzontali della crosta terrestre in
epoche passate. Questi derivavano principalmente dalla complementarita della forma dei
continenti, da alcuni loro aspetti fisiografici e dalla distribuzione di molte specie di fossili
vegetali e animali. Tra questi studiosi c’era il geologo italiano Domenico Lovisato, che in
un manoscritto scomparso presentato quarant’anni prima di quello di Wegener, nel 1874,
delined il ruolo dei movimenti orizzontali nell’allontanamento dei continenti da un antico
supercontinente, fornendo anche una spiegazione geologica di questi movimenti di esten-
sione. Il nostro contributo analizza la sua biografia, il panorama della ricerca geologica
dell’epoca, un’analisi storica del passaggio dalle teorie fissiste alla “deriva dei continenti,” e
discute il ruolo di Lovisato come precursore della famosa teoria di Wegener.

INTRODUCTION

The Theory of Continental Drift (TCD) is the hypothesis that the
Earth’s continents have ‘drifted” across the ocean bed, moving relative to
each other during the Earth’s histo-
ry.! 1912, as a backdrop to the TCD
saw Alfred Wegener propose that
the continents had once been unit-
ed in a single supercontinent that he
called Pangea, before splitting apart.

His theory was finally accepted
by the scientific community when
it was integrated into the Theory
of Plate Tectonics (TPT). However,
the idea that continents might have
moved was much older than the
Wegenerian mobilist theory, or at
least many scholars had noticed the
complementarity of the coastlines
of the continents bordering the
edges of the Atlantic Ocean. These

CARONIILEO SUPERIORE

included Abraham Ortelius in 1596,
but later Alexander von Humboldt

1 WEGENER, 2012.

Fig. 1 — Reconstruction of continental drift.
From WEGENER, 1942, p. 40.
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in 1801,% and Antonio Snider-Pellegrini who in 1858 published writings
and sketches describing the complementarity of Africa and South America.

Eduard Suess had proposed the existence of a supercontinent called
Gondwana, and then the Tethys Ocean in 1893 assuming the past presence
of a land-bridge between the continents which subsequently submerged
in the form of a geosyncline.? In the same period, the Irish engineer, John
Perry proposed that the Earth’s interior was fluid,” while disagreeing with
Lord Kelvin on the age of the Earth. This was confirmed by the explora-
tion of the deep sea bed conducted by the 1872-1876 Challenger expedi-
tion which showed that, contrary to expectation, land sediments deposited
by rivers into the oceans are deposited relatively close to shore on what
is known as the continental shelf.® Alfred Russel Wallace added that the
oceans were a permanent feature of the Earth’s surface and did not change
places with the continents.”

Among their predecessors,
Domenico Lovisato (1842-1916)
presented a manuscript in which
he outlined a theory to explain
the likeness of the coasts of Af-
rica and South America within a
mobilist framework.?

In 1874, in Sondrio (Italy), on
the occasion of a commemora-
tion of Leopoldo Pilla, an aca-
demic geologist at the University
of Pisa and an Italian irredentist,
Lovisato gave a lecture in which
he put forward a mobilist hypoth-
esis of continental drift almost
forty years before Alfred Wege-

X Fig. 2 — Portrait of Domenico Lovisato (Maz-
ner formally proposed his TCD.”  zou1, 2020, p. 26).

HumsoLpr, 1816, pp. 122-123.
SNIDER-PELLEGRINI, 1858.

SUESS, 1904.

PERRY, 1895.

WOLEL, SNAITH, AMIREBRAHIMI et al., 2019.
‘WALLACE, 1889.

FurLaN1, 2008.

Lovisato, 2015-2016.
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Lovisato pointed out the extraordinary similarity between the coastlines
of South America and Africa, suggesting that the continents might once
have been connected, and that they separated because of great horizontal
movements. Some parts of the manuscript, unobtainable for almost a hun-
dred years, were copied by Fossa-Mancini in a brief biographical note on
Lovisato, as reported by Segala.!® In any case, many of the historians who
have dealt with the TCD, such as Hallam,!! have never cited Lovisato and
his hypothesis.

The mobilist concept was independently and more fully developed by
Alfred Wegener in 1912.' Wegener’s hypothesis was very well received,
but also came in for significant criticism, mainly for its lack of any well-mo-
tivated mechanism, this only arriving later, when Arthur Holmes proposed
mantle convection as a possible driving force.’> The idea of continental
drift has since been integrated into TPT, which explains that the continents
move by drifting on the plates that go to make up the Earth’s lithosphere.'*
As stated by Pablo Pellegrini,’” Wegener is considered to have been far
ahead of scientists of his time because his theory turned out to be right,
but it lacked sufficient evidence. The story tells of a scientific communi-
ty which, since 1912, had had the theory right in front of their noses but
had refused to accept it for half a century, until they were provided with
the final evidence it required. But, in recent work by Pellegrini, the debate
has been shown to have been far more nuanced and dominated by various
schools of thought.!'s Following Le Grand,'” the transition between pre-
TCD theories to TPT was not marked by significant intellectual battles
and revolutionary leaps sensu Kuhn,'® since TCD was part of the debate be-
tween contractionists and permanentists. Greene adds that TCD was prob-
ably the best theory developed in Earth Sciences up to that time. Lovisato,
perhaps unknowingly, was part of this debate.

Unfortunately, the manuscript continues to be untraceable, so we do
not have additional paragraphs that we can report, but we will instead at-
tempt to discuss the precursory role of Lovisato’s mobilist ideas within

10 SEGALA, 1990.

11 HarraMm, 1973.

12 WEGENER, 1912.

13 HoLMES, 1931.

14 ORESKES, 1999.

15 PELLEGRINI, 2019.
16 Tbid.

17 e GRAND, 1988.

18 KUHN, 2012.
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the framework of the history of scientific research that preceded TCD.
In doing so, we will keep in mind the inherent limitations of the fact that
Lovisato’s hypothesis was never published in a recognized scientific journal
or in a book.

THE LIFE AND SCIENTIFIC BACKGROUND OF DOMENICO LOVISATO

We know Lovisato for his extensive literature, both scientific and patri-
otic, with over one hundred papers,'® particularly covering the geology of
Sardinia, journals and notes from his scientific fieldtrips in Patagonia and
Tierra del Fuego, and his writings on irredentism.

Domenico Lovisato was born on 12th August 1842 in Isola d’Istria (now
Izola, in Slovenia). At the time this was a small town in the former Austri-
an-Hungarian Empire. The third of five children, his grandfather was a
blacksmith while his father was a shoemaker who died when Domenico
was just seven years old, leaving the family extremely poor. However, with
the help of a priest relative and a family friend, he was able to complete
both his primary and secondary education, enrolling in the University of
Padua in 1862 to study mathematics.”® Like many at the time he was a
fierce Italian irredentist, devoted to the cause of the independence of Tren-
to and Trieste as part of the Kingdom of Italy, and was arrested eight times
for his pains. In 1864 he was tried for high treason but acquitted for lack of
evidence. Then in 1865 he was banned from all schools of the Habsburg
Empire, but this was reduced to a suspension and a period of internal exile.
Despite these limitations, he fought as a volunteer in Trentino, and was no-
ticed by Giuseppe Garibaldi when the Third Italian War of Independence
broke out against Austria in 1866. After the war, he graduated from Padua
in January 1867, where he remained at the University as a teaching assis-
tant in Algebra and Geometry. He then qualified to teach Mathematics and
Physics in high school and was sent far from his adopted home city, to the
lyceum in Sondrio in the very north of Lombardy, close to Italy’s border
with Switzerland. Here, as a pastime, he devoted himself to Earth Sciences,
forming a working relationship with the geologist Torquato Taramelli and
with the mining engineer and mountaineer Felice Giordano. During these
years he began work, at his own expense, on the geological map of Valtel-
lina (Sondrio, Lombardy, Italy). It would seem this map was never finished

19 FossA-MANCINI, 1924a.
20 ASSORGIA, CALLIA, 1999.
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as, at the end of 1874, he was transferred to Sassari (Sardinia, Italy). A volu-
minous manuscript, which was written in 1876 but not published, reported
all the survey data.?!

At the end of 1874 he moved on to teach at schools in Sassari, in 1875 in
Girgenti (now Agrigento), and in 1876 in Catanzaro, in Calabria (Italy).?? In
Calabria he undertook significant research into Geology and Palaeontolo-
gy and published several papers.*? On the basis of this work, in 1878 he was
appointed professor of Mineralogy at the University of Sassari.?*

His friend Felice Giordano recommended Lovisato for an expedition
to Patagonia and Tierra del Fuego in Argentina sponsored by the Italian
Geographical Society and funded by the Argentine government. The ex-
pedition, led by Giacomo Bove, left in December 1881, returning Septem-
ber 1882. The first of six of Lovisato’s diaries was published by Assorgia,
describing the expedition and reporting observations other than Geology,
including Palaeontology, Botany, and Ethnography® The government of
Argentina invited him to continue his work in Argentina, but he declined
the offer and returned to Italy.?

In 1884 Lovisato was appointed professor of Mineralogy and Geology
at the University of Cagliari, in Sardinia, where he remained for the next
thirty years. During that period, he taught, conducted research, and pub-
lished over 100 papers, mainly involving the Geology of Sardinia. He died
in Cagliari on 23rd February 1916.%

THE LOVISATO MANUSCRIPT

Unfortunately, only few quotes from the manuscript itself remain, as
all physical traces of it were lost after being read by the geologist Enrico
Fossa-Mancini within the documents preserved by Domenico Lovisato’s
daughter.?® In this section we describe just the quotes as they were reported
by Fossa-Mancini himself. The manuscript was read during the commem-
oration of the geologist Leopoldo Pilla who died at the battle of Curta-

21 FossA-MANCINI, 1924a.

22 FaBBI, CONSOLE, PANTALONI, 2017.
23 LovIsATo, 2015-2016.

24 Tbid.

25 Ibid.

26 Tbid.

27 Ibid.

28 Fossa-MANCINI, 1924b.
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tone near Mantova during the First Italian War of Independence broke out
against Austria in 1848. From these few fragments, it is still possible to out-
line Lovisato’s thoughts regarding the concordance of continents and their
subsequent movement:

If we take a geographical map we can see the evidence, that the eastern part of
America corresponds throughout its length to the western part of the ancient
continent [...] if the American continent had not lost some fragments, which be-
came the Cape Verde Islands, the Azores, the Antilles, [...] and it is precisely by
taking into account the islands and small peninsulas that have formed, that we are
able to obtain the correspondence of the headlands on one shore with the gulfs
located on the opposite side; thus Spain and France correspond to the basin locat-
ed in the South of the United States, (lying) between Florida and Nova Scotia.?’

And

In my opinion the two continents were joined [...] at the end of Tertiary; [...]
the separation happened with the catastrophe before the icy period due to the
broadening of the crevasse that already separated America from Africa [...], a
separation required by the equilibrium of our planet.*

As well as

The largest, longest and most important crevasse ran from North to South, it
must have been visible and already wide enough at the dawn of the post-Pliocene
period, but not impeding the communication of peoples from one side to the oth-
er; and it could have been foreseen from then that a separation was inevitable, that
the greater mass would be pushed back to the West for a considerable distance to
re-establish an equilibrium.?!

29 “Prendiamo in mano la carta geografica e vedremo all’evidenza, che la parte orientale
dell’America corrisponde perfettamente, in tutta la sua lunghezza, alla parte occidentale del
continente antico; I'enorme rigonfiamento del Brasile corrisponde al golfo di Guinea e I'altro,
pitt enorme ancora, dell’Africa dal Capo Verde fino al Sud di Liberia s’innesterebbe a meravi-
glia nel Mar delle Antille e del Golfo del Messico, [...] se il continente americano non avesse
perduto dei frammenti, che diventarono le Isole di Capo Verde, le Azzorre, le Antille, [...]ed &
appunto tenendo conto delle Isole e piccole penisole che si sono formate, che potremo avere la
corrispondenza dei capi da un lato coi golfi situati dal lato opposto; cosi la Spagna e la Francia
corrispondono al bacino situato al Sud degli Stati Uniti, tra la Florida e la Nuova Scozia,” Fos-
SA-MANCINI, 1924b, pp. 126-127.

30 “Secondo me i due continenti erano riuniti [...] alla fine dell’epoca terziaria; [...] col
cataclisma prima del periodo gelido s’¢ operata la separazione per I'allargamento del crepaccio
che separava gia I’America dall’Africa [...], separazione reclamata dall’equilibrio del nostro
pianeta,” ivi, p. 128.

31 “] piu grande, il pit1 lungo e il piti importante crepaccio si trovava dal Nord al Sud, do-
vea essere visibile e gia abbastanza largo all’aurora del periodo post-Pliocenico, non impedendo
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And finally

The separation must have been violent in order to move large portions of the land
a varying distance, (land) that once was once joined in a single mass, (and) which
now consists in more than one [...] in isolated masses, (which) according to their
size, into continents and islands.??

Lovisato pointed out the extraordinary similarity between the coast-
lines of eastern South America and west Africa and suggested that the con-
tinents might once have been connected. Evidence of these similarities are
provided by geographical maps in which the coastlines of the continents
facing the Atlantic Ocean are very well-defined. In Lovisato’s opinion the
continents were joined together until the end of Tertiary, or about two
million years ago. The separation would have happened with a catastrophe
before the Quaternary glaciations and such a separation would have been
required by a rebalancing of the planet. In his opinion the separation of the
continents, once united in Pangea, had to be violent to cover the large dis-
tances between the continents. Unfortunately, no other fragments of the
manuscript have been found.

It would also seem that the theory proposed by Lovisato is one com-
pletely disconnected from biblical facts, so there are no references to sacred
texts, such as the Great Flood. On the other hand, Lovisato drew parallels
with the myth of Atlantis. The American paleontologist Paul Tasch sug-
gested that Lovisato formulated a three-way relationship between Ameri-
ca, Atlantis, and Continental Drift.?* In any case, this was not the first time
that the idea that Atlantis might coincide with America had been expressed,
and other authors had previously advanced the hypothesis, such as Abra-
ham Ortelius, centuries before.?

So it was [...] that it seems to me that that great continent that we now call Amer-
ica had to form [...] this great island Atlantis, which was not separated from the
continent other than by the crevasse we have indicated and which was believed to

pero la comunicazione dei popoli da una parte all’altra; e si poteva presentire fin da allora che
una separazione era immancabile, che la massa maggiore sarebbe respinta ad Ovest per una
distanza forte per ristabilire 'equilibrio,” ivi, p. 126.

32 “La separazione ha dovuto essere violenta perché a diverse distanze fossero respinte
porzioni dell’arido che prima non formavano che una sola massa, e che d’ora innanzi ne for-
meranno parecchie [...] in masse isolate, secondo la loro estensione, sia in continenti sia in
isole,” ibid.

33 'TascH, 1954.

34 Tbid.
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have been submerged by the last cataclysm, (and) is precisely the current conti-
nent of America.*

Asnoted by Fossa-Mancini, Lovisato also reported some cultural similari-
ties between America and the two continents, between the Spaniards and the
ancient civilizations of the Mesoamerican and South American continents.?®

THE SCIENCE OF GEOLOGY BETWEEN THE SECOND HALF OF THE 18TH CENTURY
AND THE WEGENER EPOCH

Here we provide a short review of geological studies in the mid-19th
century to better define the role of Lovisato within the mobilist paradigms
and TCD. The history of geology of the 19th century was widely discussed
by Greene,”” who has traced and reviewed the history of European and
American geology in that period. The two dominant topics of discussion
in geological world from the 1870s through to the 1930s were fundamental
to our dissertation: first of all, the age of the Earth, which, in 1874, was, at
most, 96 million years,*® and secondly, the state of knowledge of the ocean
floor which at that time was still very meagre. Between 1872 and 1876, the
Challenger expedition set out to measure ocean depths. The latter were
measurements at specific points rather than bathymetric profiles.

The geology of the mid-19th Century dealt with Lyell’s ideas of Uni-
formitarianism. This is the assumption that the same natural laws and
processes that operate uniformly in space and time and those we observe
nowadays have always operated in the past and apply everywhere in the
Universe. These are slow processes and very similar to the ones we can
currently see occurring. This theory stands in opposition to Catastrophism,
in which the Earth’s landforms and geological structures have formed and
evolved as a result of a series of catastrophic events.

Another important question for our argument is to consider the glob-
al context of geological studies and the differences that existed with the
Italian ‘school” of that time. Back then, the Anglo-Saxon, but also French

35 “Fu cosi [...] che mi sembra abbia dovuto formarsi quel grande continente che oggi-
giorno chiamiamo America [...] questa grande isola Atlantide, che non era separata dal conti-
nente che per il crepaccio che abbiamo indicato che si credea sommersa dall'ultimo cataclisma,
¢ precisamente il continente attuale dell’America,” Fossa-MaNCINI, 1924b, p. 126.

36 Ibid.

37 (GREENE, 1982.

38 PHiLIpS, 1860.
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and German geological research were significantly more dynamic than
their Italian equivalent. The need for geological data for their practical use
pushed governments to support geological research.”® During the 19th
century the governments of several English-speaking countries funded
geological surveys to produce geological maps covering vast areas. With
government funding, more scientists could study geology with better
technology and improved methods, leading to the expansion of the field.
On the other hand, in 1860s Italy, but, to tell the truth probably also right
through the second half of the 18th century, Italian Earth scientists were
not particularly relevant within the international debate compared to the
role played by researchers from other European countries.*’ Even though
Italian geological research was ongoing within the country, this research
slowed down in the middle of the 19th century and this led to a reduction
in the institutional visibility of the country’s geological community, which
lost its centrality and authority at wider scale.*!

In the early 19th century, Uniformitarianism was well accepted by Earth
scientists. Charles Lyell challenged Catastrophism with his publication, in
1830,* of the first volume of his book entitled Principles of Geology, which
discussed the geological evidence to prove Hutton’s ideas of Gradualism to
be correct.* He argued that most geological change had been very gradual
during human history.** At the same time, following a two-week mapping
expedition after his spring course on Geology, a student named Charles
Darwin speculated about the Earth expanding to explain uplift, following
on from the basis of the idea that oceanic areas sank as land was uplift-
ed, and proposed the idea that coral atolls grew from fringing coral reefs
round sinking volcanic islands.*

In the 19th century, the Earth Science community seriously addressed
the thorny question of the age of the Earth in terms of millions of years.
In 1862, the physicist Lord Kelvin, published calculations that fixed the age
of Earth at between 20 to 400 million years, derived from thermodynamic
calculations.*® His result was based on the assumption that the diffusion of

39 JARDINE, SECORD, SPARY, 1996.
40 VACCARI, 2013.

41 Ibid.

42 1yELL, 1830.

43 ALBRITTRON, 1980.

44 (GoHAU, 1990.

45 DARWIN, 1846.

46 DALRYMPLE, 1994.
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heat takes place by simple conduction, ignoring the convection phenom-
ena, thus underestimating the real age of the Earth, as reported by John
Perry in 1894.%7 Perry’s explanation was not accepted until the second half
of the 20th century. Kelvin's error was initially attributed to his ignorance
of the radioactivity of the Earth, which was discovered in 1896 by Henri
Becquerel and Pierre and Marie Curie. The age of the Earth was pushed
back even further in the 20th century with the discovery of radioactive de-
cay. In 1911 Arthur Holmes dated a sample from Ceylon at 1.6 billion years
old using lead isotopes, showing that the Age of the Earth was a few billion
years old, and that radiometric dating was credible.** Holmes published
The Age of the Earth, an Introduction to Geological Ideas in 1927 in which he
presented a range of 1.6 to 3 billion years.* Subsequent dating in the 1940s
has pushed back the age of the Earth even further, to around 4.55 billion
years and this is now generally accepted.

The other thorny question was that of seafloor mapping. The world’s
oceans cover 71% of the Earth, or about 362 million square kilometers,*°
but only a small fraction has been mapped by direct observation. In the
second half of the 19th century, bathymetric measures were collected us-
ing lead weights at selected sites. As observed by John Noble Wilford,*!
the assumptions of 19th century geological sciences were based only on a
knowledge of dry land. Until a few years ago, Geology was a science based
on terrestrial observations that did not address the problem of the seabed
for what it could reveal of the true nature of the Earth.

The initial measuring devices were sounding poles and lines with
weights attached to them. The first large-scale scientific application using
lead weights started with the HMS Challenger oceanographic expedition
around the globe in the 1870s. Such ‘plumb-line’ measurements were the
standard practice until the beginning of the 20th century’* The founda-
tion for replacing plumb-lines with acoustic techniques had been laid at
the end of the 15th century, when Leonardo da Vinci discovered that the
noise of ships could be heard under water from afar, thereby discovering
that sound also travels underwater.”® The trigger for further development

47 PERRY, 1895.

48 DALRYMPLE, 1994.

49 HOLMES, 1927.

50 CostELLO, CHAUDHARY, 2017.
51 WILFORD, 1982.

52 WOLFL, 2019.

53 URICK, 1983.
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of underwater acoustic techniques at the beginning of the 20th century
was the need to detect underwater objects, exemplified by the search for
the Titanic, that sank in 1912, as well as the developments in submarine
warfare during World War One.>* This moment marks the start of the era
of echo sounding. The development of single beam echo sounders (SBESs)
constituted a significant improvement in terms of accuracy and efficiency
over earlier equipment. SBESs are configured with piezoelectric crystal — or
ceramic — based transducers that can generate and receive acoustic signals.
The depth of the seafloor is determined by measuring the each-way travel
time of a sound wave that is sent toward the seafloor and is reflected back.
This technique, combined with accurate measurements of acoustic wave
travel times, laid the foundation for this success story.”’> In 1977, the World
Ocean Floor Panorama was published, a spectacular atlas of the seabed of all
the world’s oceans based on the geological and geophysical data collected
at that time.’®

THE DISCUSSION OF MOBILIST THEORIES THAT PRECEDED THE T'CD

In this section we describe previous observations on the similarities be-
tween the coastlines on opposite sides of the Atlantic.

From the on-line Collins Dictionary, a precursor, or forerunner of
something is a similar thing that happened or existed before it, often some-
thing which led to the existence or development of that thing, or was a
sign of what was about to happen. In scientific reasoning, the concept of
the precursor assumes a particular value, in the sense that the observations
and the data as a whole contribute to the fact that at a certain moment in
time a new theory is proposed, but the precursors can be indicated as such
only once the theory has been accepted. Historians collect and interpret
all those ideas that had previously approached the conceptual bases of the
new paradigms in some fashion or other. Despite the TPT being widely
accepted by the late 1960s, other mobilist theories were clearly proposed
by some scholars from the 19th century onwards. Therefore, any mobilist
idea that predates TCD and TPT should be evaluated in its predecessor
role, but the limitation is precisely that the process is a posteriori, with the
risk of being overly presentist.

54 LURTON, 2002.
55 MAYER, 2006.
56 HEEZEN, THARP, 1977.
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The first reference to the similarity between the Atlantic coasts of
South America and Africa was made in 1596 by the Flemish cartographer
Abraham Ortelius.’” A century later the French naturalist Georges-Louis
Leclerc, compte de Buffon, also observed the similarity.’® Toward the end
of the 18th century, Alexander von Humboldt, a German naturalist, sug-
gested that the lands bordering the Atlantic Ocean had once been joined.”®
As regards his predecessors, Abraham Ortelius, in his work Thesaurus Geo-
graphicus, suggested that the American Continent was “torn away from
Europe and Africa [...] by earthquakes and floods.” ® Ortelius wrote that
“The vestiges of the rupture reveal themselves if someone brings for-
ward a map of the world and carefully considers the coasts of the three
[continents].” ¢!

Charles Lyell stated that “Continents, therefore, although permanent
for whole geological epochs, shift their positions entirely in the course of
ages,” %% adding that James Dwight Dana was the first to throw doubt on
this, as reported in the Manual of Geology, although he had proposed the
so-called Permanence theory, widely accepted in the United States in the
1920s.9 Alfred Russel Wallace remarked:

It was formerly a very general belief, even among geologists, that the great fea-
tures of the Earth’s surface, no less than the smaller ones, were subject to continu-
al mutations, and that during the course of known geological time the continents
and great oceans had, again and again, changed places with each other.**

Formerly, certain scholars observed the similarity in shape of the coast-
line of South America with that of West Africa, such as Francis Bacon in
1620 in his Novum Organum.®> The fact that this was the first work to point
out the fit of the opposing coasts of Africa and South America is now firm-
ly entrenched in the scientific literature, as suggested by Davies.®* Howev-
er, the shape of the two continents is very briefly mentioned in Aphorism

57 ORTELIUS, 1596.
58 LECLERC, 1778.
59 HumBOLDT, 1816.
60 ORTELIUS, 1596
61 Tbid.

62 LyELL, 1830.

63 DANA, 1863.

64 WALLACE, 1889.
65 BACON, 1902.

66 DAVIES, 1965.
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XXVII of Novum Organum, in which Bacon is concerned with analogies and
resemblances in nature.” He did not compare the opposing coastlines of
the two continents, but rather their corresponding coasts. He did not offer
any discussion of the subject, but only suggested similarities in shape, and
many geologists and historians of Science persist in wrongly attributing to
Bacon the germ of the idea of TCD.*®

In 1688, Francois Placet suggested that the continents were united until
the Great Flood, after which America would have separated from Africa
due to the sinking of the mythical Atlantis of which Plato had spoken.
However, Carozzi stated that neither Francis Bacon nor Francois Placet can
be considered forerunners of the TCD, and the same goes for von Hum-
boldt, the German naturalist and geographer for whom South America
and Africa were once united and might have separated due to a massive sea
current that carved out a valley occupied today by the Atlantic Ocean.®® On
the other hand, writing in 1858, Antonio Snider-Pellegrini argued for a jux-
taposition of the two continents with a subsequent drifting. In the chapter
29 of La creation et ses mysteries devoiles: ouvrage ou Uon expose clairement la
nature de tous les entres, les elements don’t ils sont composes et leurs rapports avec
les astres, he described and illustrated the fitting together of the continents
bordering the Atlantic to explain the occurrence of identical fossil plants in
the coal deposits of both Europe and North America.”® Abbot Snider-Pel-
legrini supposed that the present continents had arisen on the same side
of the Earth and formed a single mass, and that a series of catastrophes
until the Biblical Flood had dismembered them and driven them apart. The
author also observed the similarity between the fossil faunas on both sides
of the Atlantic Ocean.”’ Domenico Lovisato, however, only 16 years later,
described his mobilist ideas without reference to the Holy Bible.”>

In 1882, the English geologist Osmund Fisher, postulated a non-homo-
geneous composition of the Earth, and suggested that the continents broke
up at the time of the Moon’s separation from Earth, and then readjusted
their positions to a new shape of the Earth with separated continents.”?
This association of continental drift with the origin of the Moon domi-
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nated many of the ideas later, and well into the 20th century. The Ameri-
can geologist Frank Bursley Taylor, in 1910, proposed a mobilist, non-cat-
astrophist theory based on the distribution of the mountain chains on the
Earth surface.” These chains can be found mainly at continental margins,
and thus he speculated that they formed following the corrugation of the
continental margin due to their drift. In Taylor’s opinion, drifting might be
due to very large tidal forces when Moon separated from the Earth, follow-
ing the ideas of Fisher, and taking place, about 70 to 100 million years ago.

The Italian Roberto Mantovani, a violinist and scientist, was part of an
orchestra that reached the volcanic Réunion Island in 1878. During his stay
on the island, Mantovani had occasion to observe the huge volcanic frac-
tures on the Indian ocean shore near the town of Saint-Denis. He argued
that, on a global scale, all the continents might have undergone the same
disjunction processes as he had observed on the flanks of the volcano. and
that today, these global fractures are occupied by the oceans. After sev-
eral years of observations, Mantovani published his hypothesis in 1889 in
the Bulletin of the Societé des Sciences et des Arts of Saint-Denis. These were
a precursor to the theory of planetary expansion.”” Mantovani was not a
mere precursor of the TCD and his ideas on Earth expansion were more
general compared to those of Wegener who did not consider the possibility
of variation of the Earth’s radius.”

In 1912 the German meteorologist and geophysicist Alfred Wegener
presented his theory at a conference in Germany.”” The acceptance of the
theory divided the scientific community into a group of very enthusiastic
researchers and another, extremely reluctant, bordering on the offensive.
For example, the Frenchman Emile Argand,”® the South African Alexan-
der Du-Toit,”” and the British Arthur Holmes® were all very enthusiastic,
while the Russian Vladimir Beloussov;®! but especially the American geolo-
gist Thomas Chrowder Chamberlin considered the TCD as a heresy.®
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The mobilist ideas of Domenico Lovisato bear the date of 1874 when,
during a commemoration of a geologist who had died 26 years earlier in
a battle for the independence of Italy from Austria, the Istrian geologist
read some pages in public, prepared shortly before and much reworked
compared to the drafts.®* Lovisato wasn’t a geologist, he was a mathemati-
cian. He had not studied Natural Sciences, but Mathematics. Fossa-Mancini
wrote that we should not be surprised if at the beginning of a new ca-
reer he launched into controversial hypotheses, given his personal literary,
historical and ethnological culture.®* His manuscript was never published,
perhaps because of its lack of a scientific framework for such a theory at
the time,* but perhaps also because some friends might have questioned
the theory and suggested to Lovisato that he avoid talking about it in the
future.?®

Fossa-Mancini suggested that Lovisato was probably wrong in want-
ing to search a single solution for two distinct problems, namely both the
current disposition and the cultural affinity between the continents.’” He
also suggested that Lovisato’s theory must have made such a disastrous
impression as to induce him to abandon these studies and perhaps to lose
all faith in his original conception, as there were no further similar posi-
tions taken in subsequent papers. Moreover, this manuscript was one of
Lovisato’s first public addresses, perhaps even the very first. He was pre-
senting his hypothesis at a funeral commemoration, to a group composed
mainly of geologists and irredentists. Therefore, the meeting was not a real
geological conference, but probably a testing ground with friends and fel-
low scientists. Fossa-Mancini suggested that his friends advised him not to
continue down this thorny track.® In any case, as highlighted by Greene,*
Anglo-American scientists have obscured the important contribution of
European geologists, perhaps at the same time reducing the remote possi-
bility of knowledge of writings such as those of Lovisato.

On a careful reading of the original books, more than one scholar sug-
gests that Bacon and Placet were the real precursors of TCD, mainly be-
cause they limited themselves to noting the similarity of the coasts on both
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sides of the Atlantic, without providing any kind of geological explanation.
Only Snider-Pellegrini, in 1858 provided an age, the Universal Flood, which
in his chronology of the world took place on 25th November of the year
1656 from the date of the creation of the world, the latter having started
6,984 years earlier than when he was writing, according to the prevailing re-
ligious orthodoxy at the time, proposed by bishop James Ussher more than
300 years previously. In any case, Snider-Pellegrini,”® gave these movements
only a small space in his book when he talks about the origins of the Amer-
ican continent, even if the problem of the origin of America is reported in
the subtitles on the cover.

Did Lovisato know of Snider-Pellegrini’s work? He was almost certainly
not aware of the French abbot’s volume, published only 16 years earlier in
Paris. Nonnoi described Lovisato as a field geologist and not indifferent to
theoretical questions relating to the formation and evolution of the Earth.
It cannot be excluded that it was precisely the theoretical and speculative
aspects that started him on a career for which he had not followed a specific
academic curriculum.”® We can also add that an academic course in Geol-
ogy did not exist at that time, but geologists usually specialized after grad-
uation. Nonnoi argued that, even if at first glance, his hypothesis might
have been an evocative one, but, a glance at the text shows the conjecture
was bound to encounter considerable resistance, although this might be
related to Lovisato’s inexperience and relative youth, given that in 1874 he
was still a young high school teacher. Moreover, we should remember that
Snider-Pellegrini dedicated only a few pages to the problem, so that theory
did not pass muster either.”> According to Nonnoi, as a first approximation
it would seem that some of the distinctive theoretical nuclei of the TCD
theory do not emerge, except in a vaguely embryonic form, at least from
the edited passages of the manuscript. In particular, there are no traces of
the postulate according to which the Earth’s crust is formed of materials of
medium specific weight (SIAL), floating on a layer of higher specific weight
(SIMA), as postulated by Taylor in 1910 and then taken up a posteriori by
Wegener in the TCD.”® These observations also would have been impossi-
ble at the time of Lovisato, due to the very poor knowledge of the sea-floor
and gravimetric data. It’s worth remembering that the geological explo-
ration at the time of Lovisato was still exclusively research on terra firma,

90 SNIDER-PELLEGRINI, 1858.
91 NoNNoI, 2014.

92 Tbid.

93 TIbid.



28 STEFANO FURLANI - DANIELE MUSUMECI

and there was a complete lack of any measured data relating the sea-floor
which covers more than three quarters of the Earth’s surface. Wegener, in
his Origin of Continents and Oceans published a hypsometric curve, in which
there are two prevalence height above and below sea level, from which
derive the debates on the isostasy of Airy and Pratt and the conclusion that
there could be parts of the Earth’s crust with different specific weights.**

CONCLUSIONS

In our opinion, starting from an examination of 1) the few snatches of
manuscript available, 2) the major geological assumptions proposed in the
second half of the 19th century and 3) the characteristics of the paradigm
shifts, there are some characteristics that allow us to consider Lovisato a
precursor. Lovisato’s theory, in fact, is the first to provide a more precise
date, the beginning of the Quaternary, for the separation of the continents,
and he provides a valuable geological explanation, the latter not supported
by data and field observations. These data were not available at the time, as
we saw earlier. Even the question of the similarity between the two parts
of the Atlantic Ocean, which today may even seem trivial, was less so at the
time, in the sense that illiteracy rates were very high and few people, even
including geologists, had access to geographical maps. Moreover, geologists
are very sensitive to what is reported in maps and to their own observations,
so it is likely that some characteristics, such as the similarity between the
coasts of South America and Africa, did not go unnoticed to careful eyes.

Wegener almost certainly did not know the manuscript and had no con-
tact with Lovisato and his research. The spreading of ideas and data in the
19th century was not as rapid as it is today. Moreover, Lovisato wrote his
manuscript in Italian, so his ideas would hardly have left the immediate
national context. In the end, the fact remains that Lovisato never published
his idea of moving continents, so his observations can hardly be considered
part of an actual philosophical discussion within geological historiography.
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