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The great palaeontological achievements of the Russian

scientists Amalitsky and Sobolev, who worked in Russia

and Poland at the turn of nineteenth and twentieth centu-

ries, have previously been outlined in detail. However,

their original and surprisingly modern concepts of the

development of life on earth have received far less atten-

tion. Amalitsky was one of the first scholars who considered

the intimate relationship between floral and faunal evolu-

tion and the interdependence between a developing bio-

sphere and geological processes. In fact, he documented,

for the first time, the existence of a single palaeobiogeo-

graphical province during the Permian Period, which we

now refer to as the supercontinent Pangaea. In 1896, Amal-

itsky’s main idea was that there were extended periods of

gradual change in topography and biosphere of the earth,

but that it was orogenic activity that had a marked impact

on biotic crises. His pupil at Warsaw University, Sobolev,

followed up on his work, and in fact came up with the the-

ory of neocatastrophism in 1928. Thus, Amalitsky’s model

predates the concept of cyclic evolution of the biosphere

in dependence on orogenic cycles, with a prime role for

volcanism, which is currently well known as the “volcanic

greenhouse”. Sobolev also recognised four main mass

extinctions, i.e., the late Ordovician, the late Devonian, the

late Triassic and the Cretaceous/Paleogene ones, but some-

how he ‘missed out on’ the end-Permian catastrophe.

Introduction

Vestigia sémper adóra (Always worship the past) 

(Fivaida, song XII, linr 817, Publius Papinius Statius (AD c. 45–c. 96))

Numerous ‘modern’ theories in fact already were formulated more
than one hundred years ago. Naturally, in those days they were strongly
criticised, satirised or just simply ignored. Many scholars from the

nineteenth, or even from the seventeenth and eighteenth centuries,
were pioneers of scientific theories that became subsequently accepted
by the scientific community (see examples in Racki (2014, 2015), and
references therein). For example, a short note in Russian, published in
1916 by the young Estonian astronomer Ernst Julius Öpik, was
among the seminal contributions to the inadequate understanding of
meteorite cratering mechanics of the time, but mostly because of the
language barrier and the troubled times, it remained almost unread
and was often quoted erroneously (Racki et al., 2014). In fact, another
forgotten Russian scholar, Nikolai A. Morozov, was certainly the true
initiator of Öpik’s explosive impact theory. 

In the present paper we focus on two famous Russian palaeontolo-
gists who worked not only in Russia, but also held positions in Poland
and in the Ukraine at the turn of nineteenth and twentieth centuries:
Vladimir P. Amalitsky (1860–1917), the great teacher, and Dmitry N.
Sobolev (1872–1849), his deserving student. Both scientists were
remarkable palaeontologists who worked at Warsaw University in the
Kingdom of Poland, an autonomous state closely linked to the Rus-
sian Empire. During the First World War, both Amalitsky and Sobolev
were repatriated to Russia. Sobolev’s scientific carrier came to a com-
plicated end at Charkov University in Soviet Ukraine. 

At the time, both scientists were well known both in Russia and the
Soviet Union, and yet are now largely ‘forgotten’. Their achievements
mostly concerned two groups of extinct macrofossils, the Permian
vertebrates and Devonian ammonites, respectively. Yet, their true
contributions are of a much wider range and surprisingly akin to mod-
ern standards in the earth sciences, as outlined in the present paper.

Biographic Preamble

The Teacher

Vladimir P. Amalitsky (Fig. 1) was born in the village of Stariki
(Zhitomir region, Ukaine) on July 1, 1860. Three years later the fam-
ily moved to Russia. In 1879 he joined the Natural History Depart-
ment in the Physics and Mathematics Faculty of Sankt Peterburg
Imperial State University, and took up a specialisation in the earth sci-
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ences (Efremov, 1960). He was a student of renowned professors such
as A.A. Inostrantsev and V.V. Dokuchaev, who recognised his talents
and even allowed him to provide some lectures for younger students
(Efremov, 1960). In 1883, Amalitsky graduated from the university as
a petrologist, not a palaeontologist, having successfully defended his
master’s thesis entitled, ‘Chemical analysis of granites from southern
Russia’. Subsequently, he was invited to stay on as a university lec-
turer and in 1886 he became curator of the Geological Cabinet at the
university. From 1884 onwards, he took part in annual geological
expeditions to the Nizhny Novgorod area at the invitation of the Rus-
sian geologist Vasily Dokuchaev (Efremov, 1960). This was a good
practical educational experience for Amalitsky but the most import-
ant result of this trip was that he collected some fossils, mostly bivalves,
from terrestrial sedimentary rocks of Permian age that had previously
been considered absolutely barren (Amalitsky, 1885; Dokuchaev,
1886). In doing so, he broke away from the traditional views concern-
ing the nature of these Permian rocks and became the first to start col-
lecting fossils from such deposits, including also numerous vertebrate
remains. Every year he published the results from these expeditions
(Amalitsky, 1886, 1887), while during the VIII Meeting of Russian
Naturalists in 1890 he presented palaeoecological and morphological
studies of Permian bivalves. This was the first time that he publically
announced his hypothesis of the intimate connection between floral

and faunal evolution and the dependence of the developing organic

world on geological processes in the global ecosystem (Amalitsky,
1890a, b). In 1890 he obtained the position of professor at Warsaw
University and became chief of the Department of Geology. In those
days, the geological museum at the department was very poor. In fact,
the museum held only a single collection, that of a Polish geologist of
German descent, Jerzy Bogumił Pusz (Georg Gottlieb Pusch). Together
with his students, Amalitsky started collecting fossils, thus increasing
the museum holdings, even purchased some fossils out of his own
pocket (Amalitskaya, 1925). The subsequent year Amalitsky visited
the Dresden Royal Museum and the Munich Palaeontological Museum
as well as the private collection of Dr Roder, in order to study Perm-
ian bivalves. In 1892 he successfully defended his dissertation (Doc-
tor of Sciences; doctor nauk) at St Petersburg University entitled,
“Materials for understanding Permian fauna of Russia”. In 1908 he
was appointed director of the Warsaw Polytechnic Institute and con-
tinued to acquire fossils for the Palaeontological Museum. As a con-

sequence, his collection steadily grew (Amalitsky, 1900, 1901a, b,
1903). However, in 1914 the First World War broke out and he tried to
salvage the unique collection of fossils by evacuating the Warsaw
Polytechnic Institute to Nizhny Novgorod. Unfortunately, the Soviet
Socialist Revolution followed in October 1917 and the general poli-
tics of the country changed and the Warsaw Polytechnic Institute was
renamed Nizhny Novgorod Polytechnic Institute. Amalitsky refused
from his position as director. As a result, his career was finished and
he fell ill. Amalitsky attempted to convalesce at Kislovodsk, but died
on December 28, 1917, aged 57 (Amalitskaya, 1925). Amalitsky’s
fossil collection was then moved to Leningrad and became part of the
Museum at the Department of Historical Geology at the Geological
Faculty of Leningrad State University (LGU). During the Second
World War, part of this lot was moved to the Moscow Palaeontologi-
cal Institute (PIN) of the Russian Academy of Sciences. 

The Student

Amalitsky had numerous students who subsequently became famous
geologists. Dmitry N. Sobolev (1872–1949) was one of them. He con-
tinued the work of his professor, adopting his main ideas and providing a
detailed study of earth ecosystem crises and the underlying causes.

Dmitry Sobolev (Fig. 2) was born in the village of Chripeli, Kostroma
guberniya, in 1872. He graduated as a candidate of Natural Sciences
(gold medal) from Warsaw State University in 1899. Sobolev was fas-
cinated by Amalitsky’s ideas and always helped his teacher, which is
why, in 1899, he took up the position of Assistant at the Department
of Geology of Warsaw State University. Interestingly, similar to his
teacher, he was not a palaeontologist from the very beginning. In 1911, he
defended his master’s thesis at Moscow State University entitled,
“Middle Devonian of Kielce-Sandomierz Upland” and obtained the
degree of master of mineralogy and geognosy. Like his teacher, he
subsequently became interested in fossils and described numerous
new species, in particular ammonites, from the Devonian of Poland
and the Ukraine (Ozonkowa, 1980). In 1914 he presented his doctoral
dissertation at Kiev State University entitled, “Sketches on the phy-
logeny of goniatites” (Sobolev, 1914b) in which he formulated and
described his original evolution concept, predicting many notions of

Figure 1. Vladimir Petrovich Amalitsky. (http://www.museum-21.ru/

info/amalitsky.html).

Figure 2. Dmitry Nikolaevich Sobolev as Professor of Geology at

the University of Kharkov (photograph courtesy of the University of

Kharkov).
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the theory of nomogenesis. That theory was later described by Berg
(1922), but Sobolev never subscribed to the view that his ideas were
the same as Berg’s theory (Sobolev, 1914a; see review in Popov, 2008).
Unfortunately, Sobolev’s dissertation had two negative reviews and
was unsuccessful. Only in 1934 did he obtain a doctoral degree.
Despite this, he became chief of the Department of Geology at Khar-
kov State University, where he actually founded the school of geol-
ogy (Solovyev et al., 2014; see also http://geologia.univer.kharkov.ua/
index.php/about-us/vidatni-spivrobitniki). Dmitry Sobolev died at Khar-
kov on March 16, 1949, at the age of 77. 

New ‘Old’ Ideas

Both Amalitsky and Sobolev proposed ground-breaking ideas in
the fields of palaeogeography, ecosystem evolution and global event
stratigraphy, that have been largely overlooked by Western scientists.
In addition, these concepts are also barely known in Russia even to
this day. 

Amalitsky’s Contributions

As noted above, at St Petersburg University in 1892 Vladimir
Amalitsky defended his thesis entitled, “Materials for understanding
Permian fauna of Russia”. The largest portion of this work was pub-
lished in Warsaw, but not the complete version. He planned to publish
a series of volumes documenting the Permian fauna, but unfortu-

nately only the one on the bivalve family Anthracosiidae Amalitsky,
1892 appeared in print (Amalitsky, 1892). 

In that volume, he first carefully studied and described the mor-
phology of a wealth of Permian bivalves from Russia. The material
studied originated from his own collection as well as from collections
of St Petersburg State University and St Petersburg Mining Academy.
Results of this study included a biostratigraphical subdivision of the
Permian System in Russia and a review of all Permian bivalves
known at the time. The study also documented the similarity of South
African and Indian Permian Glossopteris flora based on the works of
Suess, Neymar and Owen. This allowed Amalitsky to draw the con-
clusion that, “...fresh water sediments of Karroo-Formation...and so-

called layers “Damuda Schichten” from Gondwana-group...could be

correlated with Permian marl-sandy formation of Russia. ...similarity

of organisms widely distributed in Permian sediments of Russia and

Karroo-Formation in India, such as Palaeomutella, should...give a

more or less certain basis for the correlation of Permian fresh-water

deposits of Russia and Africa” (Amalitsky, 1892, p. 149). Karl (von) Zit-
tel proposed publishing a shortened version of this work in German,
to be translated by Amalitsky’s wife (Amalizky, 1892).

Amalitsky travelled to England in 1894–1895, where he worked at
the British Museum (Natural History, London), and found final proof
for his theory that the Late Permian bivalve fauna from the marl-sand-
stone formation in Russia was almost the same as that from the Lower
Karroo-Beaufort beds and Kimberley shales (Amalitsky, 1895a). More-
over, he proposed “the existence in Permian epoch the non-inter-

Figure 3. Title pages of two of Amalitsky’s books on the Permian System in Russia.
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rupted Russian-Indo-African continent” (Amalitsky, 1895b, p. 339) and
the similarity between Late Permian remains of vertebrate fossils,
predominantly reptilian, from terrestrial sediments in Russia and
Theriodontia from coeval rocks in Africa (Amalitsky, 1895a, b). 

In 1896, during a special meeting at Warsaw University, he deliv-
ered a talk entitled, ‘About the geological development of the land-
scape of the earth and its organisms’. However, his idea of a single,
large supercontinent was still not embraced by the scientific commu-
nity. For proof to back up his theories he continued to do fieldwork in
1895–1897, funded by personal money and accompanied only by his
wife (Amalitsky, 1897). They collected material from Upper Permian
deposits along the rivers Vitegra, Sichon and Severnaya Dvina. The
second year of the field campaigns was the most successful because
plant remains, identified as the Glossopteris flora were discovered, as
well as the first poorly preserved reptile skull, “it is probably Pareia-
sauria…we found a few vertebrae, part of the skull and part of the jaw

with very well-preserved original teeth” (Amalitsky, 1897).
Only in August 1897 did he bring straight from the field his collec-

tion of Permian vertebrate fossils (Figs. 4–6) and put these on exhibit
during the VII International Geological Congress at St Petersburg. He
did not deliver a talk at that time, but the well-known researcher of
Permian vertebrates from South Africa, H.G. Seeley, lectured on Sep-
tember 3, specifically underlining the presence of fossils in Amal-
itsky’s collection that belonged to dicynodonts and pareiasaurs which
illustrated their similarity to Permian fauna from Africa (Seeley, 1899).
The same notes about his collection were made in reports by other
specialists (e.g., Zeiller, 1898). From that time onwards, his theory of
a supercontinent during Permian times was accepted. In 1902 Amal-
itsky became an honorary academic member of the Royal Society of
London. Some of the reports and notes from his numerous field trips
were published only after his death (Amalitsky, 1921a, b, 1922a, b,
1927, 1931).

Today, Amalitsky’s contribution to research fields such as palaeo-
geography, palaeozoography or biosphere evolution in general can-
not be overestimated. The most interesting aspect would appear to be
his view that, “long periods of gradual changes in the Earth’s land-

scape correlate with the comparatively smooth development of living
organisms, and only episodes of orogenic activity had an impact on
the dramatic transformation of the biosphere” (Amalitsky, 1896, pp.
11, 27). Sobolev (1928, pp. 23–25) summarised Amalitsky’s con-
cepts, but also criticised some of his conclusions: “This correlation is
explained by the fact that great fluctuations in the Earth’s crust,
reflected in the change of the Earth’s surface, provided a new distribu-
tion of water and land, new combinations in the connection – earlier
disconnected belonging to different biogeographical areas – oceanic
and continental spaces and in general have determined the change of
the entire physical and geographical environment associated by cli-
mate changes. All of that should strongly impact on changes in the
organic world. <…> In Amalitsky’s opinion, oceanic space decreased
continuously from Cambrian time onwards, thus slowly extending
continental space <…>, but we know now that on Earth the extension
of continental space due to a decrease of oceanic space was not con-
tinuous from earlier epochs, because of geocratic (i.e., predominance
or enlargement of land areas in relation to oceanic areas) periods

Figure 4. Amalitsky’s field camp in 1899. (Picture from archives of

the Palaeontological Institute in Moscow (PIN RAN); http://kot-

laslib.aonb.ru/rai-pam-Amalitskyy.html).

Figure 5. Skull of Scutosaurus in the Library of the University of

Warsaw (Picture from archives of Palaeontological Institute in Moscow

(PIN RAN); http://kotlaslib.aonb.ru/rai-pam-Amalitskyy.html).

Figure 6. First prepared skeleton of Scutosaurus. V.P. Amalitsky is

the first person on the right (Picture from archives of Palaeontological

Institute in Moscow (PIN RAN); http://kotlaslib.aonb.ru/rai-pam-

Amalitskyy.html).



Episodes Vol. 40, No. 3

193

when land was widely changed by tallasocratic pulses that character-
ised encroachment of the sea onto former land”. 

However, Amalitsky’s notion that biological evolution was punctu-
ated by tectonic events provided some kind of impulse to his student
Dmitry Sobolev, but it should be borne in mind that Amalitsky never
was a proponent of catastrophism, but rather thought that all ecologi-
cal events played an additional role in evolution. Based on Amal-
itsky’s experience and his own observations, Sobolev took up the
study of different aspects of the evolution of Earth’s biosphere in con-
nection with abiotic events. Until the end of his life he considered this
aspect of his contributions to have been the most important.

Sobolev’s Contributions

Between 1914 and 1928, Sobolev published a series of papers (Fig. 7)
in which he carefully studied the geological conditions that exist(ed)
during changes in earth’s ecosystems. In those papers, he referenced a
rich body of literature dating back to ancient times. In particular, he
cited seminal works on catastrophism, such as those by Cuvier pub-
lished in1812. Because of his highly inspiring publications, Sobolev
gained recognition as the creator of the theory of synthetic neocata-
strophism (sensu Kolchinsky, 2001, 2002). 

In the first of his papers (1914a, 1915), Sobolev criticised the ortho-
dox uniformitarianism proposed by Lyell (1830–1833) which focused
on a steady-state terrestrial system. Based mainly on the recent revi-
sion of the Palaeozoic Series by the American geologist E.O. Ulrich
(1911; summarised by Hahn, 1912), Sobolev stressed the unsteady
and punctuated (or pulsating) nature of geological history, culminat-
ing in high-energy diastrophic revolutions with increased volcanism
(see also Sobolev, 1926, 1928, 1935, 1948). With an emphasis on the
evolutionary history of cephalopods, he linked causally – in general

terms – biotic turnovers and turning points with diastrophic rhythmic-
ity, rooted in the old paroxysmal model of Élie de Beaumont (1829–
1830).

This critical theme (that biotic turnovers are related to tectonic
events) was later refined from a biological viewpoint in the relatively
well-known monograph issued in 1924 (Sobolev, 1924), as a punctu-
alistic evolutionary theory of historical biogenetics. In fact, this was
thought of as a synthesis of previous gradualistic (e.g., Lamarck, Darwin)
and catastrophic (Cuvier) evolutionary theories (see also Sobolev,
1927b, 1929, 1935). The original model, considered commonly as over-
all anti-Darwinian, has been carefully reviewed recently by Popov
(2008). One characteristic feature of crisis faunas is especially note-
worthy in this context: evolutionary reversals during sub-lethal envi-
ronmental stress episodes (called catabasis by Sobolev). This idea
corresponds to recent models of retrograde evolution (e.g., Guex,
2016), whilst such phenomena as dwarfism are clearly related to the
‘Lilliput effect’ caused by food shortage and bioproductivity decline
(e.g., Twitchett, 2001). Significantly, Sobolev also recognised four
great faunal crises in the Phanerozoic (= organic catastrophes or revo-
lutions), namely at the end of the Ordovician, Devonian, Triassic and
Cretaceous, supplemented by a glacial megafaunal demise, and later
by several other second-order turnovers (Sobolev, 1927b, 1928; Fig. 8
here).

At Kiev, in 1926–1928, Sobolev issued a three-part dissertation,
entitled Earth and Life, that contained a remarkably detailed scenario
of harmonious global evolutionary processes of earth and biosphere,
controlled by orogenic cycles with catastrophic volcanic eruptions as
prime triggers (Fig. 9a). In the third part (On the causes of extinction

of organisms), he comprehensively considered possible causes of
extinction (summarised also in a popular-science article in Priroda;
Sobolev, 1927a). Despite the fact that these main principles were out-

Figure 7. Title pages of Sobolev’s key books (1924, 1928) and of the Soviet popular-science journal Priroda (1927).
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lined in lectures in 1923, Sobolev himself pointed out that he was
inspired by his contemporary, Aleksey P. Pavlov, Professor of Geology
and Palaeontology at the University of Moscow, who first demon-
strated the killing potential of hydrochemical changes caused by toxic
volcanic gas emissions (SO2 and HCl; an analogue of acid rain; Pav-
lov 1924). Furthermore, Pavlov also noted the probability of volcanic
causation of the end-Permian ecosystem collapse (now known to be so).
This notion was not adopted by Sobolev, who probably was guided by
the low diversity loss in the bivalve and vertebrate record through the
Permian (Sobolev, 1924, p. 187; Fig. 9b here). For that reason, he con-
sequently included the Triassic into the Upper Palaeozoic (as the ‘Car-
boniferous–Triassic Neo-Palaeozoic era’; Sobolev, 1914a, 1915, 1926).

Sobolev made a careful study of the possible causes of these large-
scale ecosystem perturbations, and first put forward an advanced sce-
nario of a cataclysmic volcanic eruption (breath of the Earth) as the
main trigger of global stress via climatic and chemical changes in the
atmosphere and hydrosphere. In the very novel physiological and bio-
geochemical aspects of this scenario, he was guided specifically by
empirical data published by the American biologist, Jacques Loeb,
paired with the integrated system (Gaia-type) models of Vladimir I.
Vernadsky (e.g., Loeb, 1906; Vernadsky, 1926). Thus, as emphasized
by Racki (2014), Sobolev reasonably fought the uniformitarian dogma
using truly actualistic arguments. 

The following three principal elements of the scenario need to be
mentioned in particular:
• Sobolev focused on the high likelihìood of a serious disruption of

the subtle gaseous equilibrium between earth and life as a result of
violent volcanic paroxysms. An increased supply of carbon dioxide

Figure 8. Major and minor extinction events in the Phanerozoic

faunal record as established by Sobolev (blue arrows by Sobolev,

1924, 1927a,b, 1928, 1928), plotted against the temporal distribu-

tion of biotic crises (black arrows), as statistically identified by Sep-

koski (1986, Fig. 3) in the Phanerozoic marine record. The lengths

of the arrows correspond to the relative magnitudes of the global

events concerned.

Figure 9. Scheme of evolution of vertebrate faunas as a biodiversity record of the geobiological cyclicity (after Sobolev, 1924, Fig. 8; compare

Fig. 4 in Lichkov, 1965, see also Seidlitz, 1920) (a), and a schematic presentation of volcanism-controlled cyclic evolution of the Phanerozoic

biosphere, as considered by Sobolev (1927a, 1928) (b). Note the long-term progressing mechanism of biotic turnover, its distinctive location

within the diastrophic cycle and different killing factors responsible for diachronous extinction of fauna (onset of orogenic activity with volca-

nic outburst, resulting in atmospheric oxygen deficit or famine, sensu Sobolev) and flora (final orogeny, paired with increased CO2 starva-

tion). Remarkably, only the Hercynian cycle fully documents this scenario, exemplified by the progressive CO2 sink in global coal deposits and

intensive biocalcification.
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and probably water vapour (also SO2, N, NH3, H2S) was coupled with
a widespread oxygenation of emanated gases that collectively low-
ered levels of atmospheric oxygen (see Fig. 10). The combined pro-
cesses finally led to anoxic conditions (referred to by Sobolev as oxygen

starvation), and severe ionic ratio perturbations in sea water, also as a
result of increased chemical weathering, promoting input of Ca and
Mg from land to sea (cf. hypercapnia in recent terminology). In addition,
the aqueous concentration of hydroxyl and hydrogen ions changed,
and all the biogeochemical factors potentially disrupted the dynamic
steady state in the biosphere, having a negative impact on faunal fertility.
• Sobolev stressed different factors of abrupt faunal and floral

destruction within long-lasting “turnover epochs” (50–80 myr; Fig.
9b here). This diachronistic calamity was thought to be linked to con-
trols by lowered contents of different atmosphere gases key for life
(i.e., oxygen and carbon dioxide), which would have developed sys-
tematically throughout the evolving diastrophic cycle (scenario of
competition for gas). 
• In the climate context, Sobolev precluded abrupt temperature drops

as a decisive killing factor (following Amalitsky; Sobolev, 1924, p.

190), and pointed out the warm and humid climatic modes at times of
revolutionary faunal changes. The conclusive passage is as follows:
In the conditions of starvation, animals are very sensitive to physical

influences, among other agents, to temperature. And, apparently, not

cold, as is often thought, but excessive heat threatens organisms with

more impending death. J. Loeb showed that the life expectancy of liv-

ing systems, deprived of normal development, much shorter near the

upper temperature boundary than at lower temperatures (...) epochs

of the great extinctions – at the end of Ordovician, Devonian, Triassic

and Cretaceous – anyway were not cold, but rather hot (Sobolev,
1928, p. 580–581).

In summary, Sobolev’s model for the driving mechanism behind
biotic change is a direct link to the volcanic summer or super-green-
house model, which is so popular nowadays (see summary in Bond
and Wignall, 2014; Fig. 10 here). Amazingly, Sobolev did not discuss
the obvious link between the volcanic releases of excess CO2 (strongly
emphasized in his model) and increased warming. Note, however,
that the highlighted Arrhenius’s (1896) theory of volcanogenic car-
bon dioxide control of the greenhouse effect was commonly ignored at

Figure 10. Volcanic super-greenhouse scenario summarised by Bond and Wignall (2014, Fig. 7), paired with presentation of mechanisms and

feedbacks recognised by Pavlov (1924) and Sobolev (1927a, 1928). The flow chart shows the proposed cause-and-effect links as exemplified

by the end-Permian biotic crisis promoted by Siberian volcanic cataclysm. Green boxes – direct effect of volcanic eruption; blue boxes – proxy

kill mechanisms (UV-B – ultraviolet-B radiation). Note that Pavlov and Sobolev highlighted oceanic acidification due to SO2 and Cl emissions,

even if Sobolev clearly preferred a model of biotic perturbances resulting from increased CO2 content in atmosphere; however, Sobolev did

not explicitly link the killing warming stimulus with the magmatic outgassing oversupply of greenhouse gases.
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the time (e.g., Brooks, 1926; for review see Fleming, 1998), even if this
concept was originally well known to Sobolev (1914a). 

Summary and Final Remarks

From the above review it is clear that we should remember our pre-
cursors, especially those beyond the English-speaking world… Amalitsky,
and especially Sobolev, were the first amongst Russian scientists who
started to integrate analyses of periodic geological processes with the
record of an evolving biosphere, with a particular focus on the causes
of mass extinctions. Similar catastrophic models, focused on extreme
greenhouse effects due to large-scale outpouring of plateau basalts,
were developed in the mainstream literature more than 50 years later
in the context of actualistic neocatastrophism (e.g., Keith, 1982; see
summary in Racki, 2014). Sobolev’s models in fact originated at a
time when the volcanism-focused debate was limited to the question
of whether volcanic dust might have contributed to climatic cooling
(for a review see Fleming, 1998).

Sobolev, inspired by Amalitsky, can be seen indeed as the concep-
tual forerunner of the modern science of mass extinction and evolution-
ary catastrophes (e.g., Courtillot, 1999), jointly with a palaeophysiological
approach to understanding global ecosystem changes (Knoll et al.,
2007; Pörtner, 2008). Sobolev discussed four main biodiversity crises
in earth history. He missed, however, “the Mother of all Mass Extinc-
tions” at the end of the Palaeozoic Era (Fig. 9b). Also he was gener-
ally mistaken in that he equated the Late Devonian mass extinction
with the Devonian–Carboniferous boundary rather than with the Fras-
nian–Famennian boundary.

Shortly before his death Dmitry Sobolev wrote, in frustation: What

of [my] works is overall accepted, it does not present the scientific

merit, but what I consider to be the most important, this is not acknowl-

edged by others or indeed is rejected (quoted from an unpublished
manuscript dated 1943; Ozonkowa, 1980, p. 140). In fact, Sobolev
was known in the Soviet Union at the time, and he is still mostly
known in Russia today, merely as a palaeontologist and regional geol-
ogist (see for example, a memorial note by Yakovlev, 1955). Serious
criticism of Sobolev’s ideas, that focused on his “heretical” evolution
theory (Popov, 2008), continued until the late 1990s. When non-cata-
strophic trends predominated in Russia, the global geological ideas of
Amalitsky and Sobolev were either ignored (starting with the creator
of the term “neocatastrophism”; Schatski, 1937) or noted merely for
their historical value (e.g., Obruchev, 1932; Balmasova, 1939; Nalivkin,
1958; Stepanov, 1959; Davitashvili, 1969; Vysotsky, 1977; Rezanov,
1984; Budyko et al., 1988; Khain, 2003; Gladenkov and Kuznetsova,
2005; but see also an exceptional case in mainstream literature Hoff-
man, 1989). For example, the discussion of the volcanism-induced extinc-
tion processes by Dyssa et al. (1960) was confined to poisonous
radioactive elements… Sobolev’s concept of geological cyclicity was
even disapproved of in 1935 from a “dialectic” perspective (see reply
in Sobolev, 1935).

Amalitsky’s Pangea-like concept of biogeography was remarkab-
kly cited in the late English edition of the magnum opus by the great
Austrian geologist Eduard Suess, in the context of the well-known
Gondwana discussion (Suess, 1904–1909; see review in Thenius, 1981;
Nield, 2007). However, in the several contemporary and later mono-

graphs it was totally ignored, as exemplified by Wegener’s milestone
palaeogeographic compilation of Pangea (Wegener, 1920; also Arldt,
1907; Kossmat, 1908; von Zittel, 1901, p. 458; Dacqué, 1915, p. 321).

Only Lichkov (1931, 1965) further developed Amalitsky’s and
Sobolev’s ideas, and their heuristic value was clearly demonstrated by
Kolchinsky (2001, 2002). This change is also more or less manifested
in several more modern works (e.g., Zhdanov et al., 2000; Martynov,
2012; Panichev and Gulkov, 2012), and the revival is also seen in the
recent re-issue of some works by Sobolev (1914a, 1924, 1927a). As
noted by Kolchinsky (2002, p. 306): Now, when the publications, focused

on the sudden speciation and global turnovers by some planetary fac-

tors of cosmic (asteroid explosion, collision with a comet, supernova

blast) or terrestrial origin (volcanism, orogenesis, transgression), they

are calculated by the thousands, it is appropriate to recall the name

D.N. Sobolev.
Of course, the fate of being forgotten not only affected Amalitsky

and Sobolev, but also other scientists such as Pavlov and Mikhail A.
Usov, a young Siberian geologist from Tomsk University who dis-
cussed as early as 1916 a worldwide catastrophe as a result of a trap-
type volcanic eruption and meteorite impacts (see Usov, 1916; Racki,
2014). The attractive working hypotheses put forward by the vision-
ary Russian scholars, forgotten for many generations, are now widely
propagated (Ager, 1993; Courtillot, 1999; Palmer, 2003; Nield, 2007;
see also Racki, 2015), and are prominent examples of being ‘ahead of
their time’ (see Hook, 2002). The present note should be seen as a step
towards recognizing their proper place in the history of science.
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