Vladimir Rubtsov

ot ’“i“:::?_."“ The Tunguska

e,

% 3 Mystery

e o AP _I.I"ﬂ S
o R R T
E T A A S
/ e, R
LS 'L 1
| lj'hirﬁl".*

o



Astronomers’ Universe




Other titles in this Series

Origins: How the Planets, Stars, Galaxies,
and the Universe Began
Steve Eales

Calibrating the Cosmos: How Cosmology Explains our
Big Bang Universe
Frank Levin

The Future of the Universe
A. ]. Meadows

It’s Only Rocket Science: An Introduction to Space
Enthusiasts (forthcoming)
Lucy Rogers



Vladimir Rubtsov

The Tunguska Mystery

@ Springer



Vladimir Rubtsov

P. O. Box 4542

Kharkov 61022, Ukraine
tunguskamystery@gmail.com

ISBN 978-0-387-76573-0 e-ISBN 978-0-387-76574-7
DOI 10.1007/978-0-387-76574-7
Springer Dordrecht Heidelberg London New York

Library of Congress Control Number: 2009931092

© Springer Science+Business Media, LLC 2009

All rights reserved. This work may not be translated or copied in whole or in part without the
written permission of the publisher (Springer Science+Business Media, LLC, 233 Spring
Street, New York, NY 10013, USA), except for brief excerpts in connection with reviews or
scholarly analysis. Use in connection with any form of information storage and retrieval,
electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed is forbidden.

The use in this publication of trade names, trademarks, service marks, and similar terms, even
if they are not identified as such, is not to be taken as an expression of opinion as to whether or
not they are subject to proprietary rights.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com



Contents

Acknowledgments .. ....... .. ... ... ... vii
AUthor's NOtE . . ..ot e ix
Chapter 1: The Enigmaof Tunguska ......................... 1
Chapter 2: The Big Bang of More than Regional Significance. . ... 11
Chapter 3: A Shocking DiSCOVEIY...........ouiuiiriennenn... 33
Chapter 4: IdeasBecomeBizarre............................. 65
Chapter 5: Radical New Research ........................... 93
Chapter 6: Tracks Too LargetobeSeen ...................... 127
Chapter 7: TheThirdKey ............. .. ... .. .. ... ......... 159
Chapter 8: Significant Details for the Big Picture. .............. 181
Chapter 9: Graspingthe Chaos.............................. 213
Chapter 10:  From Comet to Plasmoid to Mirror Matter . ......... 239
Chapter 11: The Theory is Dead: Long Live the New Model .. .. .. 271
Chapter 12: So Whatisthe Answer? ............... ..., 291
INdeX. . 311



Acknowledgments

First of all, I would like to thank the editor of this book, Edward
Ashpole. Without his participation, this book would never have
been written — at least, not in the English language. Apart from the
essential linguistic comments and corrections, Edward’s critical eye
and acute insight have been very helpful and inspiring. It was a real
pleasure to work together during these months, preparing this expo-
sition on one of the most enigmatic events that have ever occurred
on our planet.

Our editor at Springer, Maury Solomon, should be praised for
her keen interest in the subject and patient waiting for the final
version of the manuscript to be produced.

From personal experience I can say that the enigma of Tun-
guska is utterly compelling. Hardly any of those who became well
acquainted with it (especially in his or her younger years) has been
able to put it aside. Physicists and engineers, geneticists and geolo-
gists, science amateurs and professionals — all of them could find in
this field something to attract them. Having once set foot on the
Tunguska road, these people still persistently continue their quest
for truth despite so many different obstacles. Even dissenting
between themselves, they comprise a research community united
by the same goal — and by the same values. I wish to express my
sincere thanks to all friends and colleagues with whom we have
been traveling on this road — first of all to Dr. Victor Zhuravlev,
whose advice and encouragement have always been so helpful.
Victor is remarkable for his wonderful ability to wed intellectual
bravery with strict logic — a true man of science.

Also, T am deeply indebted for help, criticism, and useful dis-
cussions to Alexander Beletsky, Boris Bidyukov, Rod Brock, Victor
Chernikov, Robert Dehon, Hilary Evans, Mikhail Gelfand, Dr. Lev
Gindilis, Robert Gray, Dr. Viacheslav Gusiakov, Dr. Stanislav
Kriviakov, Dr. Pyotr Kutniuk, Dr. Yuly Platov, Dr. Gennady
Plekhanov, Vitaly Romeyko, Dr. Vladimir Shaydurov, Dr. Mikhail

vii



viii Acknowledgments

Shevchenko, Dr. Vitaly Stepanok, and Dr. Kazuo Tanaka. And it is
with heartfelt gratitude that I wish to remember here those friends
who are no more: Alexander Kazantsev, Alexey Zolotov, Nikolay
Vasilyev, Felix Zigel, and Sokrat Golenetsky. They did not live to
see the Tunguska problem finally solved, but it is due to them that
today we can correctly judge its scope, complexity, and significance.
And I have no doubt that their works will become a cornerstone for
the future final solution of this problem.



Author’s Note

This book is different from previously published books on the great-
est explosion in recorded history in that it offers a truly interdisci-
plinary approach to the subject. Unfortunately, many theorists who
try to solve this enigma are aware of only two facts: in 1908 some-
thing flew over Siberia, and this “something” exploded. Actually
there is far more to this story. I personally researched this subject
for 35 years and this book presents the wealth of information col-
lected in Russia during the past 100 years.

Theories that attempt to explain what happened at Tunguska
in 1908 must use all the facts established by hundreds of investiga-
tors (scientists and their assistants) on numerous expeditions since
the 1920s. Some theories have come close to doing so, although
none has fully satisfied the available data, much of which have
only been recorded in Russian. Readers will soon see that this sub-
ject is much more complex than was once thought, and that the
interdisciplinary approach seems to offer the only way of knowing
what actually hit Earth with such force in 1908.
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|. The Enigma of Tunguska

The summer of 1908 witnessed the arrival of an unknown space
body and an explosion over the Tunguska forest in Central Siberia
that could have flattened any major city on Earth. The Tunguska
explosion has been publicized in the popular press and scientific
journals for decades, yet both the general public and the science
community still seem unaware of the complicated details of this
event. The key publications are in Russian, so language has been a
barrier to understanding the evidence of what took place. Most
people think that the Tunguska event was explained long ago by
scientists who study meteorites or that the incident remains unim-
portant as far as science is concerned. Neither of these assumptions
is anywhere near the truth. And what has been discovered in recent
decades raises startlingly complex questions.

Strange as it may seem, the Tunguska event did not begin with
a big bang. Scientists recorded the occurrence of some unusual
phenomena starting on June 27, 1908.' That was three days before
the devastating explosion. Some specialists even suppose that these
phenomena started as early as June 23 or June 21, but for these dates
the supporting evidence is scarce. Optical anomalies in the atmo-
sphere (strange silvery clouds, brilliant twilights, and intense solar
halos) were observed in western Europe, the European part of Russia,
and western Siberia. The farthest western point from where these
anomalies were recorded seems to have been Bristol in England.
William F. Denning (1848-1931), a noted British specialist in
meteors, wrote in Nature in 1908 that on the night of June 30, the
firmament over Bristol was unusually light and few stars could
be seen.” The whole northern part of the sky was red-colored,
while the eastern part looked green.

The anomalies increased in intensity during the three days
prior to the sunny morning of June 30, 1908, when a fiery body
flew over central Siberia, moving in a northerly direction. It was
seen from many settlements in the region, its flight being

V. Rubtsov, The Tunguska Mystery, Astronomers’ Universe, 1
DOI 10.1007/978-0-387-76574-7_1, © Springer Science+Business Media, LLC 2009



2. The Tunguska Mystery

accompanied by thunderous sounds. Because this region is remote
and sparsely populated, the systematic gathering of eyewitness
reports was only begun in the 1920s. However, we now have
some 500 written accounts that contain more or less detailed
descriptions of the flying body, its shape being mostly described
as roundish, spherical, or cylindrical, and its color as red, yellow, or
white. What is important is that no one reported a smoky trail,
which is typical for large iron meteorites traveling through the
atmosphere, although many witnesses saw vivid iridescent bands,
like a rainbow, behind the space body.

When flying at 0 h 14 min GMT over the so-called Southern
swamp, a small morass not far from the Podkamennaya Tunguska
River (see Figure 1.1), the body exploded, releasing the TNT equiva-
lent of 40 to 50 megatons (Mt) of explosive. That is equivalent to
3,000 atomic bombs of the kind dropped on Hiroshima in 1945.°
There was a brilliant flash and a devastating blast. Had this occurred
over London or New York an entire city would have been destroyed.
Was it a meteorite? Unlikely. Was it a comet? Or was it something
else, perhaps something that only advanced physics could explain?

Ficure 1.1. The Southern swamp, where the Tunguska meteorite exploded.
View from a helicopter (Photo by Vladimir Rubtsov).
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In 1927, Semyon Semyonov, a local farmer who then lived in the
small trading station of Vanavara, 70 km south-southeast from the
epicenter of the explosion, the closest settlement to the catastrophe,
recalled his experience: “I sat on the steps of my house facing north.
Suddenly the sky in the north split apart, and there appeared a fire
that spread over the whole northern part of the firmament. At this
moment I felt intense heat, as if my shirt had caught fire. I wished to
tear my shirt off and throw it away, but at this moment a powerful
blast threw me down from the steps. I fainted, but my wife ran from
the house and helped me up. After that we heard a very loud knock-
ing, as if stones were falling from the sky.”

The Evenks (or Tungus), the native inhabitants of the region,
were also much impressed by what happened. Two Evenk brothers,
Chuchancha and Chekaren, were at the moment of the explosion
sleeping in their chum (a tent of skin or bark) on the bank of the
Avarkitta River some 30 km to the south-southeast from the epi-
center of the explosion. They had returned just before sunrise from a
long trip to the Dilyushma River. Suddenly the brothers were woken
by tremors and the noise of the wind. “Both of us were very frigh-
tened,” Chuchancha in 1926 told the anthropologist Innokenty Sus-
lov: “We began to call our father, mother, and third brother, but
nobody replied. We heard a loud noise from outside the chum. Trees
were falling. Chekaren and me got out of our sleeping bags and were
going to get out of the chum, but suddenly there was a great clap of
thunder. The ground trembled, and a strong wind hit our chum and
threw it down. The elliun (the skins covering a chum) rode up, and
what I saw was terrible. Trees were falling down, their pine needles
burning. Branches and moss on the ground were burning as well.
Suddenly a bright light like a second Sun appeared above the moun-
tain where the trees had fallen. At the same moment a strong
agdyllian (thunder) crashed. The morning was sunny with no
clouds. The Sun shone as always, and now there was a second Sun.
Chekaren and I crawled out from under the chum. After that we saw
another flash of light while thunder crashed overhead followed by a
gust of wind that knocked us down. Then Chekaren cried out: ‘Look
up!” and stretched his hand upward. I looked and saw new lightning
and heard more thunder.”

The Tunguska explosion was heard more than 800 km from the
epicenter, and within 200 km some windows facing north were
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broken. The seismic wave was recorded in Russia at Irkutsk, Tashk-
ent, Thilisi, and in Germany at Jena. The shock wave leveled more
than 2,100 km? of the forest. Over an area of 200 km? vegetation was
burnt by the flash that produced a major forest fire. Minutes after the
explosion a magnetic storm began, similar to the geomagnetic dis-
turbances following nuclear explosions in the atmosphere. This was
detected by the Magnetographic and Meteorological Observatory in
Irkutsk. The storm lasted 5 hours. By the dawn of July 1 the strange
lighting effects in the skies, which had started four days earlier,
reached their peak and had begun to fade, although aftereffects
persisted till late July.

Even this brief introduction to the Tunguska phenomenon
shows its puzzling aspects. So, the lack of any serious reaction to it
by scientists at the time seems more than odd. Some scientific
journals did discuss the atmospheric anomalies, but the attention
this whole subject received hardly matched the extraordinary event
that had leveled some 30 million trees and devastated part of Siberia.
Some local Siberian newspapers did, however, publish eyewitness
accounts that led to journalists writing that a huge meteorite had
hit the taiga. The very first but partly fictitious article entitled
“A Visitor from Heavenly Space” appeared on July 12 in the news-
paper Sibirskaya Zhizn (Siberian Life) that was published in the city
of Tomsk. The reporter Alexander Adrianov wrote: “A terrible rum-
ble and a deafening thud were heard 40 km away. A train that was
approaching the station of Filimonovo was stopped by its driver, and
the passengers rushed to view the cosmic visitor that had fallen from
the sky. But it was impossible to examine the burning hot meteorite
in any detail. Later, when the meteorite cooled, it was trenched
around and examined by many people from Filimonovo...” Almost
everything in this story is due to the imagination of the reporter. But
this article was later seen by meteorite specialist Leonid Kulik, who
was to play a major role in the story of the Tunguska event, and it
motivated him to search for what was initially named the “Filimo-
novo meteorite.”

The second newspaper article was published on July 15, 1908, in
the newspaper Sibir (Siberia), and its author was more accurate: “On
June 30, soon after 8 o’clock, there occurred in our region an unusual
phenomenon of nature. In the village of Nizhne-Karelinskoye [some
450 km from the epicenter| peasants saw in the north-west, high
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above the horizon, a blindingly bright body of bluish-white color that
was flying above for about 10 min. The body looked like a tube.
The sky was cloudless, but one could see a small dark cloud in
the same direction where the luminous body was observed, low
above the horizon. Having approached the forest the luminous body
became blurred. There was an enormous mass of black smoke and a
loud knocking, but not of thunder. The buildings were trembling and
afire of indefinite shape gushed out from the small dark cloud. All the
village inhabitants ran from their houses in terror. Women were
crying and everyone thought Armageddon had arrived.”

In 1921, an expedition of the Russian Academy of Sciences, led
by the just-mentioned Leonid Kulik, visited central Siberia to gather
information about meteorites in general, and during this expedition
Kulik collected new eyewitness reports of the Tunguska event.
There seemed to be no question that it had been a huge meteorite,
most likely of iron. A few years later, in 1927, Kulik discovered the
huge area of leveled forest that marked the place of the Tunguska
“meteorite” fall. Subsequently, several well-equipped expeditions
were sent to the site, and Kulik continued to explore the area until
World War II.

However, even the expedition of 1927 made the surprising
discovery that at the actual epicenter of the explosion the trees
were still standing and that there was no sign of a large meteorite
crater. It seems strange now that at the time no real significance was
attached to this. There was just a little shift from the idea of a single
meteorite to a shower of meteorites from a body that broke up due to
air resistance above Earth’s surface. The forest was therefore sup-
posed to have been flattened by the ballistic shock wave from the
disintegrating body — by the air compressed by the body in flight. At
the time, Leonid Kulik mistook what are called thermokarst holes
for numerous meteorite craters. (Thermokarst holes are shallow
depressions caused by selective thawing of ground ice or perma-
frost.) However, Kulik should perhaps not be faulted for this mis-
take. He was a specialist on meteorites and therefore looked for
evidence of a meteorite — not for something else.

Nevertheless, as time passed, some scientists felt that the
meteorite hypothesis was flawed. In spite of extensive searches for
remnants of the meteorite, none were found. So, in the early 1930s,
British astronomer and meteorologist Francis Whipple suggested
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that the Tunguska space body had been the core of a small comet.
The geochemist Vladimir Vernadsky, who was then famous both in
the Soviet Union and in Europe, favored a lump of cosmic matter
(something like a compact cloud of cosmic dust), while astronomer
Igor Astapovich assumed that a meteorite body had ricocheted off
alower layer in the atmosphere. But it was the Russian engineer and
science fiction writer Alexander Kazantsev who in 1945 suggested
an even stranger explanation for the Tunguska event. He enraged
the science community by suggesting that the data then available
testified to the possibility of an extraterrestrial spaceship meeting
disaster in the final stage of its voyage. At the time he said he had
been much impressed by the similarities in the description of the
Tunguska event and those describing the nuclear explosion over
Hiroshima.

As one can imagine, the meteorite specialists “were not
amused.” They at once objected to such a fantastic idea, and in
1951, a team of the most distinguished Soviet astronomers
expressed their opinion in the popular science journal Nauka i
Zhizn (Science and Life). “There is,” they said, “no question that
immediately after the meteorite fall a crater-like depression formed
where now the Southern swamp exists. It was relatively small and
soon became inundated with water. In subsequent years it was
covered by silt and moss, filled with peat hummocks and partly
overgrown with bushes. The dead trees standing upright can be
seen not at the center of the catastrophe, but on the hillsides
which surround the hollow.”

This was what the then leading Soviet astronomers accepted,
being absolutely certain that the Tunguska event had been due to a
normal stone or iron meteorite. Consequently, they rejected even
the most obvious facts, such as the location of the standing trees at
the epicenter of the devastation. And they were equally certain that
there had to be a crater at Tunguska. However, the first postwar
Tunguska expedition, organized in 1958 by the Committee on
Meteorites of the USSR Academy of Sciences, made everyone
involved agree that the Tunguska space body had exploded in the
air and therefore could hardly have been a normal meteorite. At
least that much was accepted.

From then on the number of anomalies discovered at the site of
the Tunguska explosion began to grow very fast. And the hypotheses
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that the Tunguska space body was a meteorite or the core of a small
comet met with considerable difficulties. Thus in 1962, the Com-
mittee on Meteorites turned the problem over to the Commission
on Meteorites and Cosmic Dust of the Siberian Branch of the USSR
Academy of Sciences. The problem of the Tunguska phenomenon
was exiled to the place of its birth.

In 1958, the so-called Independent Tunguska Exploration
Group was established under the leadership of young Siberian scien-
tists Gennady Plekhanov and Nikolay Vasilyev. This group became
responsible for the ensuing Tunguska studies and initially consisted
of a dozen specialists, mainly physicists and mathematicians. Actu-
ally, this organization was conceived for the purpose of settling only
one persistent question that by then had gained an embarrassing
prominence in the Soviet Union. It was whether or not the Tun-
guska space body had been an extraterrestrial spaceship. But this led
to the realization that the problem of the Tunguska event would
require a lot more research, involving high-level specialists applying
the latest know-how and technology. Consequently, within a few
years, the “core” of this organization would consist of 50 scientists,
while a 100 specialists would take part in fieldwork each year with
an amazing 1,000 researchers from various scientific institutions all
over the Soviet Union collecting and analyzing relevant materials.

In 1959, geophysicist Alexey Zolotov, a specialist in using nuclear
physics to examine geological deposits, suggested ways of testing the
main aspects of the spaceship hypothesis. He asked whether it was an
explosion in the usual sense of this word that devastated the taiga of
the Tunguska or was it a ballistic shock wave from a moving space
body? If it was an explosion, was it a nuclear explosion or not? Alex-
ander Kazantsev, the science fiction writer, believed it was nuclear, or
something similar, while fully realizing that one could hardly imagine
an alien spaceship carrying a nuclear reactor similar to those built in
the United States and USSR in the 1940s. Still less could one imagine
interstellar travelers having an atomic bomb aboard. Nevertheless, if
significant traces of nuclear reactions were discovered in the taiga, the
“meteorite model” would have to be reconsidered. Alexey Zolotov did
succeed in answering the first question: Yes, it was an explosion and
not a ballistic shock wave. In other words, the destruction of the forest
was due to the energy of an exploding body, not due to the force of
energy produced by such a body’s motion through the atmosphere.
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That, as we shall see, was very important. But the second question
remained unresolved. There were nuclear traces on the site but they
were too feeble for any conclusion.

In recent decades the Tunguska event has become a major
problem for many scientists who have their own publications and
research communities to consider, although scientists in the Rus-
sian “meteoritic establishment” are definitely not ready to consider
the “spaceship hypothesis.” They regard this as a terrible heresy,
even though Vasilyev, Zolotov, Plekhanov, and others have exam-
ined the hypothesis with rigorous scientific research methods. So
from 1946 (when Alexander Kazantsev publicized the Tunguska
event by publishing his heretical hypothesis), there have been two
groups in the Soviet Union that have led a not-so-peaceful coexis-
tence. The natural explanation versus the artificial explanation has
remained the keynote in the whole Tunguska affair during the last
60 years. This situation may surprise scientists in the West, but
whatever model of the space body turns out to be correct, this
competition between the two camps has at least been very produc-
tive. Without this controversy every astronomer would have auto-
matically assumed that an icy core of a comet caused the Tunguska
event — and nothing else. Some astronomers might even have been
awarded the State Lenin Prize of the USSR for such an epoch-making
discovery. This was actually planned in the early 1960s.

After the expedition of 1961, Kirill Florensky (a noted geoche-
mist and head of the academic Tunguska expeditions) asserted cate-
gorically that the problem of the Tunguska event had been solved.
The space body was indeed a comet. Of course, everyone has the right
to proclaim what he or she believes correct, but the spicy detail is that
the scientists responsible for this outstanding scientific result were
thought worthy of a “State Lenin Prize of the USSR.” Being a laureate
of this prize carried great weight in Soviet times, but in this case any
prospects for serious Tunguska studies would have been closed for
years to come. However, Gennady Plekhanov and his friends, not
agreeing with “the comet solution,” threatened to raise hell in the
newspapers, and the establishment meteor specialists had to retreat.
There was no further collaboration between the two camps.

In the 1970s, the author of this book worked for several years
in the Russian town of Kalinin (now Tver) in the laboratory of
Dr. Zolotov. It was a small unit in a big geophysical institute. The
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scientists there called it the “Laboratory of Anomalous Geophy-
sics.” It had only four staff: Alexey Zolotov, Sokrat Golenetsky,
Vitaly Stepanok, and myself, a recent graduate of Kharkov Polytech-
nical Institute. Golenetsky and Stepanok were looking for material
and radioactive traces of the Tunguska meteorite, whereas I was
mainly engaged in computer processing the collected data. When in
Moscow we often met with science fiction writer Alexander Kazant-
sev and some Siberian Tunguska specialists with whom we
discussed the scientific approaches to the Tunguska problem. Sub-
sequently, while working on my dissertation on the scientific
searches for extraterrestrial intelligence, I used the Tunguska “nat-
ural versus artificial” competition to illustrate the justification of
the two approaches to such a problem and the need to investigate
both with the same scientific rigor.

In 1992, a group of scientists, scholars, and engineers, living in
different countries but equally interested in scientific research on
anomalous phenomena of various kinds, established the interdisci-
plinary Research Institute on Anomalous Phenomena (RIAP).
By mutual agreement it was established in the Ukrainian city of
Kharkov, and one of the main research topics was — and still is — the
Tunguska problem. The Tunguska investigations at RIAP are car-
ried out in collaboration with the Independent Tunguska Explora-
tion Group that still exists as an “invisible college” throughout the
territory of the Community of Independent States. Consequently,
Russian Tunguska investigators today have a niche in the new,
postcommunist socioeconomic order. True, the large and costly
expeditions of Soviet times are a thing of the past, but the National
Nature Reserve Tungussky has been established by the Russian
Federal Government, and the area of the explosion is not standing
empty. Even tourists from abroad visit the region, mainly in sum-
mer, and conferences are organized by scientific institutions in
Moscow, Krasnoyarsk, Tomsk, Novosibirsk, and other Russian
cities. As for the scientific and popular science publications on this
subject, there are, in Russian, hundreds of serious papers and some
50 monographs, all virtually unknown in the West. Although, from
time to time, there flashes a spark of interest among Western jour-
nalists and TV people — more often than not generated by another
flimsy “hypothesis” that has little to do with serious research — the
truth of the Tunguska situation is never explained. However, the
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subject is not unfathomable. At least the problem to be solved can
now be well understood, and in this book you will find out about the
discoveries made by past investigations as well as about the impor-
tant questions we have to answer to discover the true nature of the
Tunguska catastrophe.

During the twentieth century, the public has often read “The
Great Enigma of the Tunguska Meteorite Has Been Solved!” But
such statements were premature. Scientific research starts from
seeing a problem. It is a crucially important stage on the way to
real knowledge. With all due respect to Leonid Kulik and his fellow
researchers before World War II, their iron meteorite model of the
Tunguska space body was based on an inadequate understanding of
the problem, so that the hypotheses most seriously considered
during the last century may be wrong. However, we do now have
the opportunity to solve the problem. For that we need to harness
the facts already discovered and build an interdisciplinary picture of
the Tunguska event. Of course, some essential bits of empirical
information are still needed, and these will have to be gathered
from the site. But the amount of data needed will not be very large
because the road to a final solution of the Tunguska problem has
already been paved by generations of Tunguska researchers.

Notes and References

1. In 1908, the Julian calendar was in use in Russia, but to avoid confusion,
all dates in the book are given by the Gregorian calendar.

2. See Nature, 1908, Vol. 78, No. 2019, p. 221.

3. The TNT equivalent of the bomb dropped on Hiroshima was 13 kilo-
tons (kt). Dividing 50 Mt (that is 50,000 kt) by 13 kt we obtain 3,846.
Even if we limit the Tunguska explosion’s TNT equivalent to 40 Mt, the
result will be 3,077. But of course, the effect of one super powerful
explosion is considerably less devastating than that of a group of less-
powerful ones. Three thousand “Tunguska mini-meteorites,” each of
them exploding with the magnitude of 13 kt, would have flattened a
much greater area of the taiga than happened in reality.



2. The Big Bang of More than
Regional Significance

Let us look back about a 100 years and imagine that we live at the
beginning of the twentieth century. This is the starting point of a
scientific and technological revolution that will not only transform
the world and the material life of European civilization but also
transform science itself. But that revolution is only just beginning.
Science is not as rich as it will become, but it is freer. Narrow
specialization is not that popular in the scientific community,
which still has scholars with encyclopedic knowledge who venture
to think about things outside their specialty. And there are plenty of
naturalists who are interested in the real world more than in the
theoretical schemes that represent it. But the mechanisms of
human cognition are already undergoing deep changes: science and
technology are forming a conglomerate that will soon alter civiliza-
tion on this planet.

The Wright Brothers’ Flyer I has just felt air under its wings
while a modest schoolteacher in Russia is already developing the
theory of jet propulsion that will take humanity into space. That
schoolteacher’s name is Konstantin Tsiolkovsky, and his paper
“Investigation of outer space with jet devices” is published in 1903
by the Russian journal Nauchnoye Obozreniye (Scientific Review).
Max Planck in 1900 lays the foundation of quantum mechanics on
which, 13 years later, Niels Bohr will build the first floor of this great
edifice, postulating the conditions needed for the existence of stable
orbits for electrons in atomic theory. A decade later, a handful of
unbelievably gifted people, including Werner Heisenberg, Louis de
Broglie, Erwin Schroedinger, and Max Born, will erect on this foun-
dation the edifice itself: a construction of singular beauty and depth.
Albert Einstein in 1905 had created the Special Theory of Relativity,
and after 10 years of thought experiments and calculations the
General Theory of Relativity.

There was also research to confirm new sensational physical
theories, in particular Eddington’s observations of a solar eclipse

V. Rubtsov, The Tunguska Mystery, Astronomers’ Universe, 11
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that confirmed Einstein’s theory of gravitation. Such advances
turned human eyes to the heavens, and the prestige of astronomy,
though still a science distant from terrestrial needs, rose swiftly, as
did the study of meteorites, an interdisciplinary field combining
astronomy, geophysics, and geology. Large collections of meteor-
ites — straight from space — had already been gathered. The once
heretical conclusion of German naturalist Peter Pallas and physi-
cist Ernst Chladni that meteorites are genuine rocks from space
had by then been fully accepted by the scientific community. So 40
years before the Tunguska explosion, the British scientist Nevil
Story-Maskelyne had developed in the 1860s the first classification
system for meteorites, putting them into three major classes: aero-
lites (stones), siderites (irons), and mesosiderites (stony irons).

Nowadays we find nothing odd in the fact that stones can fall
from the sky — sometimes very large stones. To be convinced of
this, just look at the famous Arizona meteor crater. But at the
beginning of the twentieth century, some geologists believed that
an explosion of volcanic steam had produced this crater. It was not
until 1906 that the mining engineer Daniel Moreau Barringer and
the mathematician and physicist Benjamin Chew Tilghman pub-
lished their hypothesis that this immense hole had been formed
when a huge meteorite struck Earth that scientists began to take
this subject seriously. But even in 1906 not everyone was ready to
believe such a mad idea, and it took some years to prove the
hypothesis. Nevertheless, the idea spread that the heavens are
not always serene and may even be a source of danger. In 1910,
lots of people thought that the gigantic tail of Halley’s comet,
which was known to contain carbon monoxide and cyanogens,
might poison the atmosphere and destroy all life on Earth. Conse-
quently, in this context, news of an enormous flying bolide that
exploded over distant Siberia should have attracted serious interest
both in the science community and among the general public. But
due to an unfortunate concurrence of circumstances nothing of
this sort happened — at least not in 1908. Several factors affected
the situation, the remoteness of the site of the explosion being one
factor but not the main one.

So what should have attracted the attention of the science
community to this event? There were four initial sources of infor-
mation that might have stimulated scholars to start investigations:
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(1) The descriptions of optical anomalies in the atmosphere over a
great part of Eurasia, which occurred from June 27 to July 2 and
especially on the night of June 30-July 1.

(2) Data about the flight of an enormous bolide over central Siberia
that was recorded in many newspaper articles containing eye-
witness testimonies.

(3) The answers from members of the official net of earthquake
observers to special questionnaires sent out by Arkady Vozne-
sensky, Director of the Magnetographic and Meteorological
Observatory in Irkutsk.

(4) The data on the explosion of the “meteorite” recorded by instru-
ments at the Magnetographic and Meteorological Observatory
(and at other observatories) and correctly interpreted by
Voznesensky.

Yet all this did not provoke a shift toward recognizing the exis-
tence of a big problem that should be solved. Why did it happen so?

Let us first consider the anomalous atmospheric phenomena
that both preceded and followed the Tunguska explosion. This is
crucial because these phenomena proved to be the global trace of
this event. Already in the summer of 1908 a possible connection
between the atmospheric phenomena and the impact of a large
bolide somewhere was suspected. The Russian astronomer Daniil
Svyatsky suggested as much although he was then still unaware of
the Tunguska event.! Some scientists of the time also knew that
these optical anomalies lasted from June 27 to July 2 — and even
later.? These atmospheric anomalies obviously presented a problem
because the arrival of a stone or iron meteorite could not account for
them. The terrestrial atmosphere could not “prepare itself” for a
visiting meteorite, however large, during several days before its
actual fall. Having seen similar but weaker phenomena in 1910 -
after Earth traversed the tail of Halley’s comet — the German astron-
omer Max Wolf, then Director of the Heidelberg Observatory, sug-
gested that the atmospheric illuminations of 1908 had been due to
the tail of a comet penetrating Earth’s atmosphere.

Actually the cometary hypothesis, which would have better
explained the nature of the Tunguska event, was not developed until
the 1930s, though it could presumably account for the observed and
reported “preparatory stage” — the atmospheric anomalies that
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preceded the event. Yet for the next decades, the enigma of these
“Tunguska precursors” was almost forgotten. It was only in the early
1960s that Nikolay Vasilyev and other scientists brought the subject
back to life when they carried out a detailed analysis of the anom-
alous atmospheric phenomena of the summer of 1908. In 1963, with
the aid of the Rector of Tomsk Medical Institute, the Independent
Tunguska Exploration Group (ITEG) sent out a questionnaire to
most observatories that had existed in 1908 (to more than 150),
asking colleagues both at home and abroad to report back on any
natural phenomena that were recorded at their observatories in the
summer of 1908. This was an ambitious project. Let’s not forget that
it was almost the climax of the Cold War and even postal contacts by
Soviet citizens with foreigners were considered as suspicious by
Party and State authorities. However, more than a 100 of the
research bodies responded to the inquiries, and the agreement in
the data received confirms its reliability. The ITEG researchers also
read many Russian and foreign periodicals from the late 1900s for
more first-hand information. They examined more than 700 Rus-
sian newspapers and journals, as well as the logbooks of ships that
were at sea in the summer of 1908. The information collected was
analyzed and the results published as the scholarly monograph
Noctilucent clouds and optical anomalies associated with the Tun-
guska meteorite fall®> Even today, more than 40 years after its
publication, that book is considered the most complete work on
the subject.

So what conclusion did the scientists arrive at? As mentioned
in Chapter 1, the strange atmospheric phenomena started as early
as June 27, 1908. However, before June 30 they were observed only
in certain places of western Europe, the European part of Russia,
and western Siberia. The anomalies included unprecedented bright
and prolonged twilights, an increase in the brightness of the night
sky, and the formation of silvery clouds. In the early morning of
July 1, these phenomena reached their peak, literally exploding in
intensity and diversity. And throughout a territory of about 12
million km?, there was no night separating June 30 and July 1
(see maps on Figures 2.1 and 2.2). How did these anomalies origi-
nate and why did they develop in this way? This remains a mys-
tery, defying a final explanation, but later we will consider possible
and probable solutions.
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Ficure 2.1. The region over which, from June 27 to July 2, 1908, peculiar light
anomalies were observed in the atmosphere both before and after the Tun-
guska explosion (Credit: Vitaly Romeyko, Moscow, Russia).

In 1965, Nikolay Vasilyev and his colleagues at the ITEG ana-
lyzed information on the atmospheric phenomena that had been
reported from 155 places of western, central, and eastern Europe,
central Asia, and western Siberia. They found that until June 27, the
twilight anomalies, even if reported, were few and far between. On
June 29 they were seen in nine places, but on June 30 in more than
100 places. They then rapidly decreased (see diagram on Figure 2.3).
Nothing like this had ever been seen before or since.

The journals and newspapers of those days reacted immedi-
ately to such amazing atmospheric phenomena. The St. Petersburg
newspaper Novoye Vremya (New Times) of July 13 published an
article by Sergey Glazenap, then professor of astronomy at
St. Petersburg University, in which he described “light nights” that
spread across regions of Russia. He said: “T have reports from several
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Ficure 2.2. Points from where especially intensive optical anomalies on the
night of June 30-July 1, 1908, were reported (Source: Vasilyev, N. V., and Fast,
N. P. Boundaries of the areas of optical anomalies of the summer of 1908.
Problems of Meteoritics. Tomsk: University Publishing House, 1976, p. 126.).
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Ficure 2.3. Diagram of the intensity of atmospheric optical anomalies in June
and July of 1908 (Source: Vasilyev, N. V. The Tunguska Meteorite: A Space
Phenomenon of the Summer of 1908. Moscow: Russkaya Panorama, 2004, p. 42.).
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amateur astronomers about a phenomenon they believe to be north-
ern lights. There was information in some newspapers about the
Aurora Borealis occurring on June 30, and recently Mr. M. Taldykin
from Lomzha sent me a detailed description of this night light,
adding his opinion: ‘northern lights, no doubt.” Yesterday, on July 10
here in Domkino, in the Luga district, after a rainy day the sky cleared
up and the night was cloudless. I was then able to see the phenom-
enon myself, and I should state that it is quite different from a usual
Aurora Borealis. It is rather a lucid twilight, similar to those
observed in 1885 after the violent eruption of the Krakatoa volcano.”
[This is a misprint. The eruption actually happened in 1883.] Glaze-
nap continues: “In Luga after sunset the northwestern part of the sky
was intensely red. Far more than normal. By 10.30 pm the redness
had disappeared, leaving behind a golden tinge so intense that when
one looked at it the eyes could not bear its brilliance. This phe-
nomenon lasted until midnight, when it began to weaken. It defi-
nitely resembled the red twilights we had in 1885, which were
caused by the Krakatoa eruption, but the colors were much red-
der.” So the conclusion here is that this was nothing like the
Aurora Borealis.*

The Soviet astronomer Vasily Fesenkov was, in 1908, a stu-
dent preparing in the evening of June 30 at Tashkent Observatory
for his regular astronomical observations, but he waited in vain for
night to fall. Nothing of this sort arrived.” In Heidelberg, the atmo-
spheric phenomena over Germany were observed and described by
Max Wolf, who reported that the sky after sundown became cov-
ered with unusual high-altitude cloudlets. They resembled cirri
but were much higher than usual cirrus clouds. They looked rather
like layers of smoke in the sky at sunset. The intensity of the
nighttime luminosity was considerable. At midnight one could
easily make out the hands and figures of a pocket watch. At 1.15
it was as light as daytime.®

The anomalies were reported from an area bounded by the
Atlantic coast in the west, by the Yenisey River in the east, and by
the Krasnoyarsk-Tashkent-Stavropol-Sevastopol-Bordeaux line in
the south. Their northern boundary remained unknown. Amaz-
ingly, no atmospheric anomalies occurred in the area of Tunguska,
which had its usual summer nights. There were observers in the
area, but they did not see any. What this means remains unclear,
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even though some attempts to propose an explanation have been
made by scientists in Russia and abroad. Anyway, the nearest
point to the Tunguska event where the anomalies did appear was
600 km away.

In the town of Yeniseysk, Mrs. O. E. Olfinskaya, who lived
there in 1908, later described her impressions: “Usually in this
season (June 30) midnight in Yeniseysk is the darkest time of the
day. But it was so light in the street that I was completely aston-
ished. Other inhabitants of the town were also astonished. After an
hour in the street I saw no sign of darkness.”’

The intensity of the anomalies seemed to increase from East to
West. In the very heart of Russia, in Kursk province, a local inhabi-
tant, Mrs. Tomilina, had a similar experience to that of Mrs. Olfins-
kaya. “About 10 pm, after the evening twilight, it somehow became
lighter instead of darker. The north-western part of the sky, and then
the northern part of the horizon, brightened up as if just before
sunrise, and soon everything was illuminated by a golden light.
After a few minutes it got so light that one could read and discrimi-
nate things in their smallest detail. Even objects three to five
kilometers away could be seen as distinctly as at dawn on a clear
morning. Meanwhile an afterglow was flaring up in the north and
north-east. A pale-azure sky on the horizon became golden and the
clouds were tinged with pink. Then the sky was flooded with a
crimson color. The unusual dawn woke birds. Poultry got upset
and noisy. In the field quails were singing and flocks of awakened
pewits took to the wing. About 11 pm the luminous phenomenon
began to fade and had almost vanished by midnight, although the
‘white night’ lasted till morning.”®

During these perplexing nights, in dozens of settlements across
Europe and Russia, many photographs were taken of luminous
clouds and buildings lit by this strange illumination. In 1991, the
Russian astronomer Vitaly Bronshten estimated its brightness by
examining these photographs. According to the photometric meth-
ods he used, the illumination was about a hundred times the normal
brightness of the night sky.” In 1991, Vitaly Romeyko (a Moscow
astronomer who took part in two dozen expeditions to Tunguska)
used another method to estimate the brightness. He selected wit-
ness reports of the atmospheric anomalies and used 19 parameters
that could be digitized, such as visibility of buildings, separate stars,
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the Milky Way, and printed notices shown in the photographs that
could be read. The result is impressive: the level of the anomalous
luminosity on the night of July 1 exceeded the nighttime norm by up
to 800 times.'? And, strange as it may seem, the highest levels were
recorded far from Siberia.

The first analysis of the atmospheric anomalies of the summer
of 1908 was actually carried out in 1908 by Alexander Schoenrock,
Director of the Central Physical Observatory in St. Petersburg.'!
According to the data he analyzed, the night glow covered a quarter
of the horizon. More often than not, it was an orange or reddish
color, resembling the glow of a large fire, but sometimes it was
evenly white or greenish. Schoenrock considered three explana-
tions: first, the Aurora Borealis; second, a layer of thin high-altitude
clouds illuminated by the Sun; and third, a penetration of dust into
the upper strata of the atmosphere. None of these proved to be
convincing enough. The first explanation seemed the least probable.
The second looked somewhat more acceptable, but, as Schoenrock
noted, the enormous territory on which the phenomenon was
observed did not favor high-altitude clouds. Therefore, there
remained the third possibility: increased dust in the atmosphere.
But the fact that the imposing spectacle of light nights had comple-
tely stopped after two days did not support this explanation, either.
At the time, of course, Schoenrock was not aware of the Tunguska
event. So for him the atmospheric anomalies were just a strange
phenomenon - especially as they ceased very quickly. In 1883, after
the eruption of Krakatoa, unusually bright twilights had lasted
several months, so how could dust from the Tunguska event dis-
appear from the atmosphere so quickly? Obviously it could not have
done so. And for current research on the subject, this seems to rule
out the possibility that what happened at Tunguska was the fall of a
usual meteorite, the impact of which, judging from the damage
caused, would have put an enormous amount of dust into the
atmosphere.

True, some decrease in the air’s transparency in the summer of
1908 (through more dust being in the atmosphere) did in fact take
place, but evidence of this was found only much later. In 1949,
astronomer Vasily Fesenkov processed data for this period that the
Mount Wilson Observatory in the United States had recorded. He
concluded that a decrease in the transparency of the atmosphere not
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only took place, but was considerable, its magnitude and duration
being unprecedented for the whole period between 1905 and 1911. It
looked as if an enormous dusty cloud was moving over California in
late July and early August of 1908.'2

So the question is, did this cloud consist of the dispersed mate-
rial from the Tunguska space body? Fesenkov believed it was prob-
able, but the truth proved to be more complicated. In the 1980s, the
Leningrad researcher Academician Kirill Kondratyev, an eminent
Russian geophysicist and planetologist, along with Dr. Henrik
Nikolsky and Edward Schultz, found that contemporary data
showed that a decrease in the air’s transparency because of dust
had occurred in 1908, not only after but also before the Tunguska
explosion. In that period scientists at the Astrophysical Laboratory
of the Smithsonian Institute at Mount Wilson Observatory regularly
measured levels of transparency of the atmosphere at various optical
wavelengths. And for the first time — on June 4, 1908 — they detected
an extensive dusty cloud that passed over Mount Wilson. Any
decrease in transparency due to a higher level of dust almost a
month before the explosion could hardly have had anything to do
with the Tunguska space body. The dusty cloud detected in Cali-
fornia continued to circulate around the globe with a period of 60
days while it gradually dispersed. But it appeared over Mount Wil-
son again on August 4 and on October 4.

Scientists calculated from the rate of the cloud’s dissipation
and the velocity of its motion through the atmosphere that it was
formed from the impact of a large meteorite (mass no less than
100,000 tons) that had entered the atmosphere in the middle of
May 1908 over the Pacific Ocean, not far from the Kuril Islands. It
seems that due to the gentle slope of its trajectory, it did not hit the
ocean but disintegrated in the atmosphere and completely burnt up,
leaving behind a cloud of meteoritic dust. This meant there was no
tidal effect that could have been observed. It was a normal meteor,
one of many pieces of stone or iron that collide from time to time
with Earth. It had nothing to do with the Tunguska space body.

But according to data on the optical density of the atmosphere
measured by the Mount Wilson Observatory from July 14, 1908,
there appeared over California yet another air mass that contained
some strange substance. It was not dust.'® The spectral signature of
this substance, obtained in 1908 by Mount Wilson astronomers and
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processed in 1987 by Academician Kondratyev, does not correspond
to dust but to an aerosol of ultramicroscopic particles suspended in
the air. What is interesting here is that the date of its appearance in
the United States is consistent with the time needed for such a cloud
to travel from Central Siberia to California, so this substance
could have been an actual product of the Tunguska explosion. And
it could have been due to its aerosol composition that the optical
atmospheric anomalies decreased so quickly after their culmination
on July 1 (as distinct from similar cases of atmospheric dust from
volcanic ash).

Alexander Schoenrock, at the Central Physical Observatory,
who pondered in vain over possible explanations for the strange
night glow, was both right and wrong at the same time: the dust
did not disappear from the atmosphere because there was no Tun-
guska-related dust in the atmosphere. There was instead some other
stuff whose nature still remains unclear, something that the reports
from witnesses seem to confirm as the presence of a strange fluor-
escent substance in the atmosphere.

Alexander Polkanov, then a student but later a distinguished
Soviet geologist, wrote in his diary in the summer of 1908: “A very
unusual and rare phenomenon was observed in the night from June 30
to July 1 here, near the city of Kostroma. The sky is covered by a thick
layer of clouds, and it is raining cats and dogs, but at the same time it
is unusually light. It is already 11.30 pm but it is light, and it is still
light at 1 am and is bright enough to read in the open. It can’t be the
Moon. The clouds are illuminated with a yellow-green light which
sometime merges into pink. It is the first time I have seen such a
phenomenon. As I watched I saw a layer of golden-pink clouds at a
great altitude. . .”1*

And that was not all. The nocturnal atmospheric anomalies of
1908 certainly looked spectacular; but apart from them there were
the less-impressive daytime anomalies such as intense and pro-
longed solar halos, mother-of-pearl clouds, and a Bishop’s ring. The
so-called Bishop’s ring, which is a diffuse brown or bluish halo
around the Sun, occurs when there are large amounts of dust in
the atmosphere. The first recorded observation of a Bishop’s ring
was made by the Reverend S. Bishop of Honolulu after the Krakatoa
eruption. In Germany, W. Krebbs reported the presence of a Bishop’s
ring: “Starting from late June the light crown named after the
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Reverend Bishop became a frequent associate of the Sun’s disk
during the first and last 15 min of its presence in the sky.”'® In
another report, the same author provides a photograph of a Bishop’s
ring taken in Hamburg soon after June 30.1¢

Some meteorologists initially believed that all the atmospheric
anomalies of June 27-July 2, 1908 were produced by a powerful
volcanic eruption in a remote corner of our planet. However, inves-
tigations carried out both immediately after these phenomena and
in the following decades by Russian and foreign specialists did
demonstrate the fallacy of this explanation. Today the evidence
indicates that these anomalies were directly related to the Tun-
guska event, which was not just a “local meteorite fall” and even
something “more than regional.”

The idea of a possible connection between the atmospheric
anomalies of the summer of 1908 and the Siberian “meteorite” was
suggested in 1922 to Leonid Kulik by Daniil Svyatsky, who was in the
early 1920s the chief editor of the Mirovedeniye (Cosmography)
journal.!” But in 1908, neither Russian nor European scholars could
find any such connection. It was even supposed that academics in the
European part of Russia remained completely unaware of the event.
However, in 2000, astronomer Vitaly Bronshten found that on Sep-
tember 25, 1908, the Russian newspaper Sankt-Peterburgskiye Vedo-
mosti (St.-Petersburg Records) had told its readers about the fall of a
huge meteorite in the Siberian taiga. And it was after reading this
article that Permanent Secretary of the Imperial St. Petersburg Acad-
emy of Sciences, Sergey Oldenburg, became interested in the subject
and had sent an official inquiry to the Governor of Yenisey Province,
A. N. Girs - the nearest government official to the event. By that
time, Girs had already received the report from the Yeniseysk District
police officer I. K. Solonina about the bolide seen in the sky over
Kezhma some 215 km from the place of the Tunguska explosion.

Solonina reported: “On the 30th day of June at 7 am in clear
weather a bolide of enormous size flew at a great altitude over the
village of Kezhma. It produced a number of loud sounds like gunshot
reports and then disappeared. . .” But Mr. Girs for some reason feigned
that he had no information on the Tunguska event. On October 10 he
replied to Academician Oldenburg that he had ordered the Kansk
District police officer S. G. Badurov to check the rumor about the
bolide, that the official did investigate but could not confirm the
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rumor. Why the Governor behaved in this way remains unknown.
Most probably he simply wished to avoid any complications. On
October 21, 1908, the Physical and Mathematical Branch of the
Academy of Sciences, after hearing an account of the alleged Siberian
bolide, resolved to “make a note of the information,” which meant
that the question had been closed.

Well, Siberia is far from St. Petersburg (where the St.-Peters-
burg Records was published) and academicians did not then con-
sider newspapers a reliable source of information, but the Siberian
scientists of that period did not show their true worth, either. Soon
after reports of the bolide’s flight and the devastating explosion had
appeared in local newspapers, geologist Professor Vladimir Obru-
chev, who then lived and worked in Tomsk, tried to check the
newspaper reports but failed to find out whether the event they
described had actually taken place. This may have been because he
was 1,100 km from Vanavara, the settlement nearest to the Tun-
guska explosion.

However, it’s difficult to be equally indulgent toward Arkady
Voznesensky, the Director of the Irkutsk Magnetographic and
Meteorological Observatory (see Figure 2.4). The manner in which
he treated the information about the flight and explosion of the
Tunguska space body collected by him in 1908 seems inexplicable.
The observatory at Irkutsk had been established in 1884, and
meteorological observations and magnetic measurements started
there in 1886. Very soon the observatory became a leading geophy-
sical center in Siberia. And in 1895 the noted geophysicist and
climatologist Arkady Voznesensky became its director. Nobody
would have called Voznesensky a conservative scientist. In 1907,
he made two flights over Irkutsk in a balloon (a daring deed at the
time), taking the first bird’s eye photographs of the city and marking
the beginning of regular aerial observations in that region. Equip-
ment at the observatory was therefore always up to date. Vozne-
sensky also created a special corresponding network of observers,
aimed at collecting information about earthquakes, which were
frequent in the region. This network included keepers of meteoro-
logical stations, postal employees, schoolteachers, and other repre-
sentatives of the local intelligentsia. They could report earth tre-
mors either on their own initiative or by filling out the forms that
were sent from the observatory.
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Ficure 2.4. Dr. Arkady Voznesensky (1864-1936), Director of the
Magnetographic and Meteorological Observatory at Irkutsk from 1895 to
1917, the first scientist who understood that a gigantic space body had
entered the Earth’s atmosphere and exploded over central Siberia (Source:
Bronshten, V. A. The Tunguska Meteorite: History of Investigations.
Moscow: A. D. Selyanov, 2000, p. 18.).

On the eventful day (June 30, 1908), two seismographs at the
observatory recorded a weak tremor that was entered in “The List of
Earthquakes Occurring in 1908.” The tremor lasted from O h 19 min
GMT to 1 h 46 min (see Figure 2.5). Two days before the Tunguska
event, another tremor had been recorded that was more powerful
and had a more normal signature of an earthquake. Arkady Vozne-
sensky immediately sent out a questionnaire to his seismic net-
work, asking his correspondents to provide details of these two
earthquakes.

The director of the observatory, being totally unaware of the
explosion at Tunguska, could have put nothing in the questionnaire
to his seismic network that related to that event. He only asked
questions about the characteristics of the two quakes. The first
tremor (on June 28) was recorded by almost all of Voznesensky’s
correspondents. The second tremor — which was due to the
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Ficure 2.5. A seismogram of the Tunguska earthquake of June 30, 1908.
These oscillations were produced by the explosion of the Tunguska space
body and recorded by seismographs from the Irkutsk Magnetographic and
Meteorological Observatory. Subsequently the Russian specialist in power-
ful explosions, Professor Ivan Pasechnik, used them to determine the exact
moment of the Tunguska explosion (Source: Vasilyev, N. V. The Tunguska
Meteorite: A Space Phenomenon of the Summer of 1908. Moscow: Russkaya
Panorama, 2004, p. 86.).

Tunguska event —only by a few, although most respondents did hear
sounds like thunder or the firing of large caliber pieces of ordnance
on the morning of June 30. Sounds from the exploding Tunguska
space body were heard in an area with a radius that exceeded 800 km
from the epicenter, and some observers described a luminous body
that could have been an enormous fiery meteor. The loudest sounds
were reported by observers between the Lena and Yenisey rivers and
Lake Baikal, although sounds were heard over an area of about 1
million km?. The flying body was seen by 17% of those who replied
to the questionnaire, all of them in the eastern part of the area. And
30% of the respondents reported the earth tremors.

Among the replies Arkady Voznesensky received, G. K. Kulesh
at the Kirensk Meteorological Station wrote on July 6, 1908: “On
June 30 to the northwest from Kirensk [a town some 500 km south-
east from the site of the Tunguska explosion]| local people observed
an event that lasted from about 7.15 am till 8 am.'® I myself could
not see it, since having taken readings from my meteorological
instruments I returned to the house and set to work. Although I
did hear some thuds, I mistook them for gunshots from the nearby
shooting-range. After work I looked at the barograph’s band and
noticed to my great surprise an additional line on the graph near
the 7 am time marker, which indicated an abrupt and short jump in
atmospheric pressure. . .”

Kulesh also reported on what local inhabitants had experi-
enced. “At 7.15 am there appeared in the northwest a fiery pole
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like a spear about eight meters in diameter. The pole then vanished
and one could hear five powerful abrupt and thunderous sounds.
They followed each other quickly and distinctly. There then
appeared at the same place a dense cloud. Within about 15 min
one could hear similar thunderous sounds and still more 15 min
later. A ferryman (a veteran soldier and clever man) counted 14 in
all. Owing to his duties he was on the river shore, where he observed
and heard the whole event from beginning till the end. Many people
saw the fiery pole and even more heard the ‘cracks of thunder.’
Peasants from nearby villages came to the town and asked: What
was that? Doesn’t it betoken a war? They were told that an enor-
mous meteorite had fallen. I should add that the ‘cracks of thunder’
came in three groups. As for the earth tremor, it was both felt and
recorded by my barograph.”

Mr. Kokoulin, an agronomist from the village of Nizhne-Ilims-
koye, told Arkady Voznesensky in his letter of August 10: “On June
30, at about 7.15 am, workers who were building a bell-tower saw a
fiery log flying from southeast to northwest. There were two sounds
like gunshots followed by a very loud thunder and an earth tremor.
The local people felt the earth trembling. One girl, a housemaid of a
priest, fell down from a bench. People were afraid. Witnesses
reported that clouds of black smoke rose like a pillar where the
space body fell — or rather where it went below the horizon. The
Tungus people who wandered behind the settlement of Nizhne-
Karelinskoye (to the west-northwest from Kirensk) say that there
were terrible crashes of thunder. ..”

A. A. Goloshchekin, living in the village of Kamenskoye (about
600 km west-southwest from the explosion site), reported in his
letter of June 30: “At 7 am in this village there were three succeeding
underground thunderclaps from a northwestern direction. At the
same time people felt an earth tremor. From questioning local inha-
bitants I learnt that several minutes earlier they saw a flying oblong
body that narrowed towards one end. It seemed as if the body had
broken away from the sun, for its head was as bright as the Sun while
the remaining part was a misty color. The body, having covered
some distance, fell in the northeast.”

It’s unfortunate that the questionnaire sent out by Vozne-
sensky at the Irkutsk Observatory was aimed at collecting informa-
tion only about seismic phenomena, and did not ask questions about
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the direction and angular heights of the bolide’s flight, or the flight
itself. Some respondents did report the bolide’s flight, but others
who saw it may have refrained from mentioning it, either because
they were not asked about this directly or from fear of ridicule. But
anyway, the data Voznesensky collected, being obtained very soon
after the event, are definitely the most important initial source of
information about the Tunguska space body. He processed the data
and determined, using readings from the seismometers, that the
probable coordinates of the body’s fall were 60°16 N, 103°06E, and
the probable time of the fallasOh 17 min 11 s GMT.

So, Voznesensky in 1908 had achieved an enviable precision
in his calculations that were based mainly on the reports of wit-
nesses. He also calculated that the trajectory of the Tunguska
space body was from south-southwest to north-northeast. What
seems astounding is that Voznesensky at once understood that
the Tunguska space body did in fact explode in the air, even if he
called this process the “rupture of the meteorite” and overesti-
mated the altitude of the explosion by a factor of three. (In the
1970s, the altitude of the Tunguska explosion was determined
fairly accurately by several methods at somewhere between 6
and 8 km.) Voznesensky thought the meteorite had broken into
pieces at the height of 20 km and that fragments then fell to the
Earth’s surface to produce the tremors that were reported. This
informed guess was going to be rather important. But the main
discovery that he made was the association between two see-
mingly unrelated facts: the earthquake tremors and the arrival of
the space body.

An account of what was thought to be a weak earthquake in
central Siberia on June 30, 1908, was presented to the Seismic
Committee of the Imperial Academy of Sciences. However, Arkady
Voznesensky did not dare include any information about the flight
of a huge bolide, or his calculated coordinates of the epicenter of its
explosion. Igor Astapovich, a Ukrainian astronomer, once said that
Voznesensky feared his report would have looked “fantastic.”'®
Only in 1925 did he decide to publish the data.® But by then it
was too late for him to become the pioneer of Tunguska studies.
This title already belonged to Leonid Kulik.

It was Kulik who ventured to believe in the testimonies of
witnesses and newspaper articles, while at the same time being
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unaware of the instrumental detection of the Tunguska event at the
Irkutsk Observatory. However, the “meteorite hypothesis” for the
space body was not authored by Kulik. And whether this hypothesis
is correct still remains doubtful. An iron meteorite had definitely
been rejected as a possibility, but some specialists believed that
a stony meteorite could explode in the air and produce all the
Tunguska effects. Yet others strongly disagreed, proving mathema-
tically that it was impossible and pointing out that if a stony meteor-
ite had exploded the whole place would have been strewn with its
remains. And after many expeditions to the site, nothing like this
sort of evidence had been discovered in the Tunguska taiga. In any
case, the very word “meteorite” was first used by Siberian news-
paper reporters who were in no way noted for their scientific accu-
racy, though they didn’t fear to tell the public what they saw and
heard, or to use such a term as “a huge meteorite” — which the
distinguished scientist Arkady Voznesensky decided against doing.

Perhaps in the data Voznesensky collected there was “some-
thing more,” something that did not fit the accepted view of meteor-
ites, and that “something” he decided to keep to himself. We're
guessing of course, but the unnatural behavior of this Russian geo-
physicist provides good reason to mention such a possibility. To
instrumentally record an earthquake produced by a meteorite fall
(for the first time in history!) and to gather data from professional
observers to determine the probable coordinates of the meteorite’s
fall are remarkable. Using the data he possessed, Voznesensky could
have written an important scientific paper that would have been
accepted for publication by any scholarly periodical of the time.
After all, by 1908 the study of meteorites had become a completely
legitimate discipline within science. Meteorites were an accepted
part of the Solar System — and they often hit Earth. If Voznesensky’s
paper of 1925 had been published in 1908, there would have been no
reason to blame him for an unscientific approach to the event. But
he postponed writing that paper for 17 years.

A normal scientist — and Arkady Voznesensky was quite nor-
mal - could not have acted in such a manner without a real reason.
So did Voznesensky — not being a specialist on meteorites — think it
best to refrain from expressing his opinion? Hardly so. In his time,
scientists were not as narrowly specialized as they later became.
And meteoritics itself was still in its infancy. It was astronomers,
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geologists, chemists, and geophysicists who were participating in
this new branch of science. In 1925 (two years before Kulik reached
the site of the Tunguska meteorite fall), nobody said Voznesensky’s
paper was unscientific. Colleagues actually expressed their regret
that such a paper had been published so late.>!

Of course, we may have underestimated the power of scien-
tific conservatism. A meteorite of decent dimensions would have
been a respectable subject for a scholarly paper, but a gigantic
meteorite...? This had the smell of a sensational newspaper
story. Besides, as we know, several minutes after the explosion, a
local geomagnetic storm began that the instruments at Voznesens-
ky’s observatory recorded. The director could hardly have missed
the strange coincidence of this magnetic storm. And its signifi-
cance must have puzzled this noted geophysicist. So, it could have
been this strange geomagnetic disturbance from the explosion that
made him keep back the recorded data from the St. Petersburg
academic authorities and from the scientific community as a
whole. This, of course, is only one explanation for why Vozne-
sensky might have kept things to himself. Even on its own, the
very first post-meteoritic earthquake was quite a discovery. But if
one adds that the first and the last post-meteoritic geomagnetic
storm was also recorded, one can begin to see why this may have
been too much for the science community of the time. And let’s
not forget the widespread nighttime illuminations, the nature of
which remained far from clear and might have had something to
do with the Tunguska event. Silence is sometimes more expressive
than words, and the fact that Voznesensky’s paper of 1925 com-
pletely ignores both the optical atmospheric anomalies and the
geomagnetic storm of June 30, 1908, is intriguing. But he has
taken this mystery with him to the grave.

Anyway, judging from his paper of 1925, Arkady Voznesensky
had no doubts that the Tunguska space body had been a meteorite.
The only thing for him was the choice between a stone and an iron
meteorite. He wrote: “There is a good probability that a future
investigator of the site where the meteorite has fallen will find
there something similar to the Arizona meteor crater.” His predic-
tion was wrong, but at least his mistake was excusable — as distinct
from his dead silence in 1908. For if we are trying to find the main
reason for the oblivion into which the subject of the Tunguska
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meteorite had almost fallen, it was certainly because of the extreme
scientific caution of the director of the Irkutsk Magnetographic and
Meteorological Observatory. All other factors (such as the remote-
ness of the area of the meteorite fall or even the prevarication of Mr.
Girs, the Governor of Yenisey Province) were far less significant.
Was his silence due to the very strange and inexplicable geomag-
netic effect that accompanied the explosion? Nobody at present can
say, but if it was so, this provides another paradox in the Tunguska
story. For, as we will see, the geomagnetic effect is perhaps the most
specific and unusual aspect of the whole subject.
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3. A Shocking Discovery

Soon after its spectacular flight and devastating explosion over the
Siberian wasteland, interest in the Tunguska space body practically
evaporated. Turbulent times were approaching, and cosmic stones
began to look less important. With war breaking out in Europe in
1914 and all that happened afterward, there was much to keep the
science community from exploring the Tunguska catastrophe. That
war proved to be a turning point that determined the catastrophic
nature of the twentieth century. If there had been no war there
would have been no October Revolution of 1917 in Russia, and
history would have followed a very different path. If we believe in
the “many-worlds” interpretation of quantum mechanics, we can
suppose that “somewhere” a better world history has materialized.
But not here, alas.

One participant in that war was the mobilized student of the
Mineralogical Faculty of St. Petersburg University, Leonid Kulik,
who became the future pioneer of Tunguska studies (see Figure 3.1).
By that time Kulik was already 30, with mineralogy the passion of
his life. He was born on September 1, 1883, in the Russian town
Derpt (now the Estonian town Tartu). His family belonged to the
gentry, although they were not rich, and after the early death of his
father the family moved to Troitsk in the Urals. Here, in 1903,
Leonid Kulik gained a gold medal at the Troitsk Classical Grammar
School and entered the St. Petersburg Imperial Forest Institute,
where he was influenced by the craze for “leftish ideas.” A year
later, in 1904, he was expelled from the institute for taking part in
student disturbances and was called up for military service. But a
military career was not for him, and the stormy year of 1905 found
Kulik participating in an armed revolt in Kazan. The revolt was
suppressed, and Kulik soon ended his military training and returned
to Troitsk in the Ural Mountains, which is probably the most sui-
table place in the world for a lover of stones.

V. Rubtsov, The Tunguska Mystery, Astronomers’ Universe, 33
DOI 10.1007/978-0-387-76574-7_3, © Springer Science+Business Media, LLC 2009
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Ficure 3.1. Dr. Leonid Kulik (1883-1942), the pioneer of Tunguska studies
(Source: Krinov, E. L. The Tunguska Meteorite. Moscow: Academy of
Sciences of the USSR, 1949, p. 4.).

While working at the Mining department, Kulik studied miner-
alogy as well as botany and zoology. At heart, Kulik was a naturalist
and an empiricist, a devout successor of those who studied light-
ning, meteorites, and volcanoes and created herbaria — quite unlike
modern theoreticians and experimenters. Another of his passions
seems to have been underground work for the Revolution. In 1911,
police arrested him, and he spent three weeks in the Troitsk citadel,
which was used as a prison. He was hardly an “innocent victim” of
the Tsarist regime, but his guilt was not established and he was
released, although he remained under police surveillance. The coun-
try still had laws, not all of which were draconian. For some time
Kulik worked as a forest warden, but the path of his life changed
abruptly when he met a member of the Imperial St. Petersburg
Academy of Sciences, Dr. Vladimir Ivanovich Vernadsky, a famous
geochemist and authority on radioactivity (see Figure 3.2). The
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Ficure 3.2. Academician Vladimir Vernadsky (1863-1945), an eminent
geochemist and inspirer of Tunguska investigations in the 1920s and 1930s
(Source: Zhuravlev, V. K., Rodionov, B. U. (Eds.) Centenary of the Tunguska
Problem: New Approaches. Moscow: Binom, 2008, p. 418.).

subject of radioactivity in the first decade of the twentieth century
was a hot topic in science — too hot for some researchers who died
from studying it — and Vernadsky, being attracted to new lines of
inquiry, had been trying to broaden scientific investigations in the
field of radioactivity.

The Academy of Sciences listened to Vernadsky and decided to
allocate funds for his expeditions to look for radioactive minerals.
So, in the spring of 1911, with some colleagues, he visited the
Caucasus and the Ural Mountains. The expedition needed a specia-
list in geodesy, someone who could determine exact geographical
positions for the expedition, and the chief of the Mining Department
recommended Leonid Kulik. Thus Kulik met Vernadsky, and their
long association and joint research work commenced. Later this
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proved to be of considerable importance for the problem of the
Tunguska meteorite. Without Academician Vernadsky’s support,
Kulik would hardly have succeeded in organizing his expeditions
to Tunguska.

From August 20, 1912, Kulik was on the staff of the Academy of
Sciences. This helped the Ministry of Internal Affairs to exonerate
him from his former political charges and allowed him to live in
both capitals of the then Russian Empire — in St. Petersburg and
Moscow. Immediately he moved to St. Petersburg, where he cata-
loged minerals at the Peter the Great Geologic and Mineralogical
Museum until the war in 1914 interrupted his studies. He enlisted in
the engineer battalion of a cavalry brigade, the Dragoon Regiment of
Finland (then part of Russia) that took part in some bloody battles in
eastern Prussia. Kulik was decorated for bravery and later made a
lieutenant.

In July 1917, the Provisional Government of Russia began to
realize that the country needed the specialists who were perishing
in the trenches of the Great War, and Kulik was recalled from Field
Forces to St. Petersburg (which had been by that time renamed
Petrograd). He then enlisted in the Central Scientific and Techno-
logical Laboratory of the War Ministry. Although the coup of
October 1917 had been welcomed by Kulik as a “long-awaited
victory,” that victory turned into years of almost biblical calami-
ties. The strife of Civil War brought Kulik into various regions of
the country. He evacuated his family from starving Petrograd,
looked for ocher in the Ural Mountains, taught mineralogy in
Tomsk University, served initially in the White Army and then
in the Red Army (in both cases for a short time), and again taught
mineralogy in Tomsk.

Kulik’s first encounter with the arrival of a new meteorite
occurred at the beginning of the Civil War in April 1918, when a
“sky stone” fell near the town of Kashin. The Academy of Sciences
commissioned him to discover the circumstances of this event and
to bring the meteorite back to Petrograd. Alas, the stone itself had
already been sent to Moscow by the local authorities, although
when Kulik arrived he obtained small fragments for the Academy.
But his work was temporarily terminated for the next three years
while his country, with a revolution and the Civil War, was in no
mood for meteorites.
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Eventually the Civil War came to an end, and in March 1921
Leonid Kulik returned to Petrograd to the post of Secretary to the
Meteoritic Department at the Mineralogical Museum, which was
headed by no less a person than his friend and mentor Vladimir
Vernadsky. And a few days after his return an event occurred that
changed the course of his life. “How distinctly I remember that
moment,” wrote Kulik seven years later. “It was March 1921 and
Daniil Svyatsky, the Editor of the Mirovedeniye journal, approached
me with an old page from a wall calendar dated July 2, 1910. ‘Look at
the back of this page,’” he said. ‘It is rumored that a giant meteorite
fell in Siberia in 1908 near the Filimonovo railway station. And you
know there’s no smoke without a fire’.”! Both these men proved to
be very perceptive, Svyatsky because he recognized significant data
in an old calendar and Kulik because he realized that he might
follow up on its contents and make important discoveries.

As a matter of fact the calendar had a reprint of the most
fictitious newspaper report on the Tunguska phenomenon, which
Leonid Kulik called the “Filimonovo meteorite” after the railway
station of Filimonovo. The journalists on the Siberian Life of July 12,
1908, had grabbed the public’s attention with the title “A Visitor
from Heavenly Space.” The article told of a huge hot meteorite that
had fallen near the station at Filimonovo and that eyewitnesses and
scientists had examined it. The only doubt expressed by Kulik was
that “its size might have been exaggerated by the author of the
article.” But he thought the story itself had been based at least partly
on facts. Kulik went on: “The author gave the very natural circum-
stances of the meteorite fall as well as its exact date and place.
Therefore, it can hardly be considered idle fantasy of a smart journal-
ist to arouse our mystification.” In fact the article was almost noth-
ing but “idle fantasy.” In retrospect, one can congratulate the repor-
ter Alexander Adrianov, since his ability to compose fantastic
stories helped to stimulate interest in the Tunguska event and
encourage future expeditions and research.

The Russian Society of Amateurs of Cosmography, and the
editor of its journal the Mirovedeniye, became most important in
collecting and promoting information on the Tunguska event when
the subject was almost forgotten. But its editor, Daniil Osipovich
Svyatsky (see Figure 3.3), suffered cruelly at the hands of the Soviet
authorities and the Society was disbanded in 1930. Its many
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Ficure 3.3. Daniil Svyatsky (1881-1940), a Russian historian of astronomy,
the chief editor of the Mirovedeniye (“Cosmography”) journal, who
enthusiastically supported the search for the Tunguska meteorite in the
1920s (Source: Bronshten, V. A. The Tunguska Meteorite: History of
Investigations. Moscow: A. D. Selyanov, 2000, p. 80.).

members were sent to gulags and Daniil Svyatsky was arrested in
the spring of 1930 and kept in prison for many months. He was
accused of being a secret monarchist because he had proposed nam-
ing a nova star that became visible in 1670 in the constellation of
Vulpecula after the Russian emperor Peter the Great. For this,
Svyatsky was condemned and sent with other State convicts to
build a canal from the White Sea to the Baltic. In less than two
years some 100,000 of these political prisoners had perished, though
Svyatsky survived to be released in 1932. He then lived in Leningrad
but was exiled to Alma Ata in 1935, when the authorities started a
witch hunt for purported conspirators against Sergey Kirov, a noted
member of the Politburo who was murdered in December 1934.
This outstanding Russian historian of astronomy never returned
from exile. He died in January 1940 when only 58. Although late in
the 1920s and afterward, the leading part in Tunguska studies was
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played by the Academy of Sciences, it was the Mirovedeniye journal
in the 1920s that held most information about the phenomenon and
also argued for an expedition to investigate the place where the
meteorite had fallen.”

Fortunately in that period several influential members of the
Academy of Sciences, including Academician Vladimir Vernadsky,
conceived a plan to organize the first large expedition through Rus-
sia to collect meteorites. (And it was through Russia because before
December 1922 there was no Soviet Union, although the various
states were moving toward forming such a union.) By that time, the
academic archives contained many reports about meteorite falls in
various parts of the country. So, on April 20, 1921, a meeting of the
Physical and Mathematical Branch of the Academy of Sciences took
place at which Vernadsky read a report prepared by Leonid Kulik
entitled “New data about meteorite falls in Russia.” The state of
affairs in Russia at the time hardly favored the planned expedition.
According to Kulik, the Academy of Sciences had no funds for it,
while the “scientists themselves were emaciated and ragged.”®
Nevertheless, thanks to the support of the People’s Commissar of
Public Education, Anatoly Lunacharsky, the government allocated
funds from the state budget.

The expedition led by Leonid Kulik numbered some 20 people,
and with a private railcar they left Moscow on September 5, 1921.
Searching for the “Filimonovo meteorite,” as Kulik had labeled it,
was not the only purpose of this trip, but the search did start in
central Siberia in the town of Kansk, where the scientists distributed
some 2,500 questionnaires to local inhabitants, hoping to collect
information about what happened on June 30, 1908. While visiting
the station at Filimonovo, Kulik concluded that no meteorite had
ever fallen there, though the information gathered by the expedition
proved that the rumor about the “giant meteorite” was not
groundless.

As Kulik reported to the Academy of Sciences: “At about 5-8
am, June 30, 1908, an impressive meteorite flew over Yenisey Pro-
vince from the south to the north and fell near the Ogniya River. ..
The fall was accompanied by a brilliant light, a small dark cloud, and
some very loud claps of thunder. The catastrophic impact of the
leading air wave must be emphasized because according to reports
from the Tungus it not only broke and felled many trees but also
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dammed the Ogniya River, having brought down the riverside
cliffs.”*

The expedition also investigated other meteorite falls in Siberia
and the European part of Russia before returning to Petrograd on
October 19, 1922. It lasted more than a year and covered some
20,000 km, gathering for the Mineralogical Museum specimens
from ten meteorite falls.

Nevertheless, Kulik and his team did not reach the actual area
of the Tunguska event, being aware that it would be impossible to
get there without more extensive preparations. So, the material
collected by the expedition provided only indirect evidence and
evoked a skeptical reaction from many academics. Eyewitness
reports (especially from native inhabitants of Siberia) about the
flight and explosion of a “brilliant body” appeared to them scienti-
fically worthless and did not justify more funds for an expedition to
the place where this body fell. For several years, Leonid Kulik reg-
ularly submitted applications for another expedition, and the Acad-
emy refused his requests no less regularly. The absence of Vladimir
Vernadsky, who was at this time lecturing at the Sorbonne and
conducting experiments in French laboratories, also seems to have
been a negative factor.

But in 1925 the situation began to improve. The Mirovedeniye
journal published an article called “About the place of the 1908
Great Khatanga meteorite fall.”> The article was by geologist Sergey
Obruchev,® the son of the geologist and investigator of Asia, Vladi-
mir Obruchev (mentioned earlier), who also wrote some of the most
popular science fiction novels in the first half of the twentieth
century. (English translations of his “Plutonia” and “Sannikov
Land” are still available today from bookstores and the Internet.)
When living in Tomsk in 1908, Vladimir Obruchev had tried to
verify the newspaper reports about the Tunguska meteorite imme-
diately after the event but had failed.

But back to his son Sergey Obruchev, who in 1924 was sent by
the Geological Committee to examine geological features of the
region by the Podkamennaya Tunguska River. Here he happened
to discover that the fallen forest area of the Tunguska event was not
far away. He wanted to visit the site but failed to persuade any
Tungus guides to accompany him. According to Obruchev they
“flatly denied that a meteorite had fallen.” As Obruchev said in
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1925: “The lack of time and means did not allow me to make a
survey of such a large space covered by dense forest. Therefore, I had
to restrict my investigation to collecting new eyewitness reports.”
In fact, these “new eyewitness reports” contained no new informa-
tion about the Tunguska event, but they confirmed what was
already known from the newspaper publications of 1908 and the
work of the Meteoritic Expedition of 1921. Nonetheless, Obruchev’s
report prompted Arkady Voznesensky, the leading figure in the
subject at the time, to publish a paper about the instrumental data
obtained at his Irkutsk Observatory way back in 1908, which had
confirmed that a large space body had fallen in Central Siberia.”
Consequently, the contributions from Obruchev and Voznesensky
greatly strengthened Leonid Kulik’s position in scientific society,
even though it did not influence the Academy of Sciences to finance
a new Siberian expedition.

Soon, however, a new personage in the form of Innokenty
Mikhaylovich Suslov (see Figure 3.4) entered the Tunguska

Ficure 3.4. Innokenty Suslov (1893-1968), an anthropologist, the Chairman
of the Krasnoyarsk Committee for Assistance to Northern Peoples, and one
of the pioneers of Tunguska studies (Source: The Tunguska Phenomenon:
100 years of an unsolved mystery. Krasnoyarsk: Platina, 2007, p. 16.).
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community. He was an anthropologist and a representative of Soviet
power in Siberia. He first heard about the Tunguska catastrophe in
the autumn of 1908, when a student at the local ggymnasium. And
helped by his teacher, the young Innokenty tried “to determine the
location of the meteorite fall (or explosion) and to find out how it
would be possible to get there.”® The extraordinary event remained
in Suslov’s memory, and in March 1926 he questioned some Tungus
people (now known as Evenks) who, at the moment of the Tunguska
explosion, were near its epicenter. This new information, which
contained important details, had been missed by newspaper repor-
ters and by Kulik’s Meteoritic Expedition of 1921-1922. In particu-
lar, Suslov talked with brothers Chuchancha and Chekaren (whom
we met earlier), who described to him the sequence of several flashes
and explosions over the Tunguska taiga.

Suslov’s article “The search for the great meteorite of 1908,”
which was based on his talks with numerous Evenks, was published
in the Mirovedeniye journal. It again confirmed the flight of a space
body over central Siberia in 1908 as well as the probable location of
the fall. However, another expedition to this region would have
probably been postponed again had not Vernadsky returned from
abroad and insisted on organizing one. So in February 1927 Kulik
and his assistant Oswald Guelich left Leningrad for Siberia. In the
middle of March they reached the Angara River and traveled down-
stream to the old Russian village of Kezhma, then occupied by
starovers (old believers who escaped religious persecution after the
church reform in 1655 and 1656). Here they obtained more informa-
tion about their route and left for Vanavara, the village that was 70
km from the Tunguska event and the closest to it. They arrived at
Vanavara on March 25.

On arrival, Kulik hired a guide - not without difficulties
because the Evenks didn’t want to visit places declared forbidden
by their shamans. However, an Evenk named Luchetkan did agree to
take them on horseback to the site of the meteorite fall, but the
snow was still too deep for horses and they were forced to return to
Vanavara. This made Kulik and his companion realize why the
Evenks preferred deer to horses for their transport. A herdsman
named Okhchen, the owner of a dozen deer, then agreed to help
the expedition, providing his services were paid for, and on April 8
the travelers started out again. Apart from Kulik and Guelich, there
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was the herdsman Okhchen who took his younger wife, daughter,
nephew — and even his baby. Five days later they entered the area of
fallen wood (see Figure 3.5). Kulik described the scene: “All large
trees on the mountains were leveled in dense rows, whereas in the
valleys one could see both roots and trunks of age-old giants of the
taiga broken like reeds. The tops of the fallen trees were directed to
us. We were going north towards the super-hurricane that had raged
here almost 20 years ago.”’

Ficure 3.5. The forest completely leveled by the shock wave of the Tunguska
explosion. The photograph was taken in 1929, by Evgeny Krinov (Source:
Krinov, E. L. Foundations of Meteoritics. Moscow: Gostekhizdat, 1955,
p. 99.).

On April 15, Kulik climbed the Shakrama Mountain and for the
first time saw the unbelievable “Land of Dead Forest.” “I am still
unable to sort out the chaos of the impressions that I took from that
excursion,” Kulik wrote in his diary, “and I even cannot imagine the
whole colossal scale of this extraordinary meteorite fall. Here is a
very hilly, almost mountainous locality, extending for tens of kilo-
meters behind the northern horizon. Distant mountains along the
Khushmo River are covered by a blanket of snow half a meter deep.
And from our observation point one can see no sign of living forest:
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everything has been leveled and scorched, but around this dead area
a young (not older than 20 years) growth appears, striving towards
the sun and life. .. It is so terrible to see the giants with a diameter
ten to twenty vershoks [up to one meter| broken in two like a thin
reed with their tops thrown aside for many meters to the south.”

The aim of the expedition seemed to have been attained. But it
only seemed so. By that time herdsman Okhchen happened to
remember the shamans’ ban on visiting this area and flatly refused
to go further, and on April 19 the travelers had to begin their return.
The Evenks were so eager to leave the forbidden area that the deer
caravan got back to Vanavara in just two days.

Being disillusioned with the Evenks, Kulik decided to make
arrangements with some Russian settlers living by the Angara
River. Two hunters helped the scientists to build an intermediate
camp on the Chamba River about 75 km from Vanavara, and the
expedition members knocked up two rafts for nine people — and a
horse. The horse sometimes pulled the rafts and sometimes traveled
on them. It was spring, and the Chamba River was seething, but
having reached the mouth of the Khushmo River they moved
upstream, their one horse towing the two rafts.

On May 30, the expedition arrived at the mouth of the Chur-
gim Creek, which provided too little water for a boat or a raft. The
expedition set up “Camp No. 13” nearby, from which they began
their examination of the surrounding area. They soon found to the
north of the camp a vast hollow surrounded by mountains, which
Kulik named the Great Hollow.'? He then surveyed the directions
of the fallen trees within the Great Hollow and discovered to his
surprise that the whole forest had been put down in a radial
manner.

“On a mountain pass,” wrote Kulik, “I made my second camp
and began to circle around the Great Hollow, passing by the moun-
tains. First I went to the west and covered tens of kilometers by
lonely mountain ridges, but always the fallen trees were oriented to
the west! Then I circled the hollow to the south and the fallen trees,
as if enchanted, turned to the south as well. I returned to my camp
and went further by mountain slopes, now to the east, and the
leveled trees started to shift their tops in the same direction. Finally,
straining every muscle, I moved to the south once again, almost
reaching the Khushmo River, and the lying bristle of the fallen wood
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turned to the south as well. .. There could be no doubts: I had circled
the center of the fall.”!!

Finding the radial pattern of the fallen forest around the epi-
center of the Tunguska explosion was an opening shot in the whole
of Tunguska studies. Of course, at that time, Kulik did not use the
term “epicenter.” He believed that the meteorite — as any normal
stone or iron meteorite would have done - did fall into the “Great
Hollow.” As he wrote, “It is with a fiery jet of burning-hot gases and
cold bodies that the meteorite struck the hollow with its hills,
tundra, and marsh...” He was completely sure that this pictured
the event of 1908. But even though this proved to be wrong, it was
Leonid Kulik who discovered the only area of radially leveled forest
existing on our planet.

Unfortunately or fortunately, depending on one’s viewpoint,
there were in the northeastern part of the hollow several dozen flat
craters similar to lunar craters. Naturally, Kulik, who was looking
for evidence of a giant meteorite, decided that they had been formed
by the fallen pieces of the space body. Later on, when the non-
meteoritic nature of these craters was convincingly proved, some
armchair researchers hurled plenty of unfair accusations at the
pioneer of Tunguska studies. But what else should he have thought,
having got to the place of the catastrophe and seen these craters?
Yes, Kulik did make a mistake — but it was a “happy mistake.” If he
had understood at once that these craters were simple thermokarst
holes, formed in this region when ice-rich permafrost melted, he
could have decided that the Tunguska meteorite had fallen at
another place and that the leveled forest was due, say, to an “unty-
pical hurricane.” In this case, Kulik would have started a long fruit-
less search for this “other place” — since he was a specialist in
meteoritics looking for a meteorite and not for traces of hurricanes.
The real “mega-trace” of the Tunguska explosion was the taiga
itself, with its radially leveled trees over an area of some
2,100 km? which suggested a high-altitude explosion of an enig-
matic space body. And this might not have been realized without
Kulik’s exploration of the site.

Leonid Kulik’s second important discovery during this expedi-
tion was a vast zone (8 km across) of trees scorched and devoid of
branches, but standing upright like telegraph poles at the center of
the radially leveled forest. However, Kulik did not understand the
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true meaning of this amazing zone of standing trees and explained
its existence superficially as caused by a “wave interference.” He
considered it self-evident that pieces of a meteorite had hit Earth to
form the “lunar-like” craters. And although the pattern of the stand-
ing trees did appear to him fairly interesting, he thought this of no
great importance. Twenty years later, this “fairly interesting” phe-
nomenon led Alexander Kazantsev to the conclusion that the Tun-
guska space body had exploded in the air, not on hitting the ground.

Kulik’s third discovery was to follow. Traces of “unusual
burns” were found on both fallen and living trees. “All former vege-
tation in the hollow and on the neighboring mountains,” wrote
Kulik, “out to several kilometers, has distinctive traces of a contin-
uous and even burn, which is very different from the traces of a
forest fire. These burns have been preserved both on fallen and
standing trees, as well as on remains of bushes and moss. They
may be seen on the slopes and tops of mountains, in the tundra
and on set-apart isles in water-covered swamps. The area showing
traces of the burn is several tens of kilometers across.” Here Leonid
Kulik does deserve praise for his keenness of observation as a true
naturalist. Subsequently it became evident that this burn resulted
from a powerful light flash during the Tunguska explosion. In the
1960s, having examined the traces of burning, other scientists cal-
culated that the heat radiation from the light flash, in the overall
radiation of energy from the explosion, was not less than 10% and
perhaps even 25% of the total energy released. The explosion was
therefore not only a high-altitude one but, in this respect, rather like
a nuclear explosion.

Kulik’s discoveries in 1927 were therefore sufficient to under-
stand that the space body that exploded over the taiga in June 1908
could not have been an iron meteorite, although this conclusion was
reached only by the great effort of many scientists. And it wasn’t just
mental effort. When Kulik and his companions had to leave the
taiga, their food reserves were running so low that they were
tempted to eat their poor horse. “We had provisions just for three
to four days, and we were faced with a long trek. Far from being
triumphal it was a flight in the literal sense of this word.” Although
having become noticeably thinner, the members of the expedition
(the horse included) reached Vanavara on June 24, and in September
both Leonid Kulik and Oswald Guelich returned to Leningrad.
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To call Kulik’s expedition of 1927 just “successful” would be to
underestimate its true significance. It was definitely epoch-making,
but somehow the Academy of Sciences was not in a hurry to
acknowledge this fact. After all, what did Kulik find? A leveled
forest? But that could have been due to a hurricane, something not
exactly rare in the taiga! So there were traces of a burn and a forest
fire, but no meteor craters, only some holes in the ground! These
were not the voices of the uninformed; they were the views of
scholars who were familiar both with wind-generated wood falls
and with the results of forest fires. The only difference between
the critics and Leonid Kulik was that Kulik had visited the place
and they had not. And he was sure that the place of the Tunguska
meteorite fall was worthy of further investigations, especially as
pieces of the meteorite, which could weigh tons, might still be
excavated from the ground.

In February 1928, Vernadsky convened a special conference
in the Mineralogical Museum on one question only: whether or
not the Academy of Sciences should continue the search for the
Tunguska meteorite? Opinions at the conference were divided.
Some scholars, after studying the photographs taken by Kulik,
could not see anything strange or anything needing further inves-
tigation. The Academician A. A. Grigoryev, an expert in forestry,
suggested that the leveled forest in the “Great Hollow” could have
resulted from a forest fire. He did admit, however, that the scale of
the event would have had to be extraordinary. The craters at the
center of the area of the leveled forest seemed especially doubtful
to many at the conference, even to those who generally supported
Kulik’s work. Nevertheless, they did not rule out the possibility
that a large meteorite had fallen in the area in 1908. So the con-
ference resolution was positive: Kulik must go to the taiga once
again and finish his work. Either the remnants of the space body
would be found or he would find nothing unusual. That was the
thinking at the time, but nobody suspected that the unanswered
questions about the Tunguska space body would drag on into the
twenty-first century.

The Academy of Sciences was then, as always, in straitened
circumstances and had to appeal to the government for further
funding. The Council of People’s Commissars responded favorably
so that on April 6, 1928, Kulik was able to leave Leningrad again for
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the Tunguska taiga with a staff of two people. It’s interesting that
Kulik took with him not a geologist or an astronomer but a simple
enthusiast in the search for the meteorite, a 21-year-old zoologist
and hunter Viktor Sytin (1907-1989). Later Sytin, who became a
well-known writer, recounted his impressions of this expedition to
Alexander Kazantsev, a science fiction author who was to play a
sensational role in the Tunguska mystery. Sytin’s recollections
intrigued the science fiction writer, who began to realize that here
was an enigma to explain and that the word “meteorite” was just
being used as a convenient label.

On April 25, 1928, the expedition reached Vanavara. There
Kulik and Sytin met Nikolay Strukov, a cameraman from Sovkino
(a state-owned company that controlled the film industry in the
USSR from 1924 to 1930), to make a film about the expedition.
Kulik hired five local workers, and within a month they had built
three shitiks (traditional boats). He named them “Comet,”
“Bolide,” and “Meteor.” On May 21 with eight in the expedition,
they moved downstream to the Podkamennaya Tunguska River
and then upstream to the Chamba River, where they hired two
extra men to help tow the heavy boats against the flow and the
dangerous rapids. On the fifth day, the expedition approached the
Burkan mountain range, where the Chamba was rushing down
through a narrow gorge. Strukov filmed the expedition surmount-
ing this obstacle where Kulik barely escaped sudden death. Later,
Sytin wrote: “The shitik was momentarily swamped, turned side-
ways to the stream, and overturned, and Kulik vanished in the
whirlpool... For several seconds, or maybe even minutes, we
could not see him. The overturned boat was the only thing that
appeared and disappeared amongst the waves and foam... But
finally he emerged. We threw him a rope and he clambered on to
the bank. ..”'? All Kulik said was: “Look here, friends, my specta-
cles are intact.”

Early in June the expedition arrived at “Camp No. 13,” built a
year before on the Khushmo riverbank. It was a good base, because
the distance between the camp and the center of the leveled forest
was only a few kilometers. They built a bathhouse and a Iabaz
(storehouse on poles: see Figure 3.6). On June 22, the expedition
moved closer to their work area — into the “Great Hollow.” And
near the foot of the Stoykovich Mountain they organized another
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Ficure 3.6. A labaz (storehouse on poles) built in the course of the second
Kulik expedition (1928) (Credit: Dr. Gottlieb Polzer, Lichtentanne,
Germany.).

camp. Here they built a log cabin and a second labaz and named the
place “Meteoritic zaimka,” a Siberian term for a hunter’s house or
lodge.

Having finished his filming, Strukov left the expedition with
three other workers. Later he made a documentary “To the taiga in
search of a meteorite,” which contained important material both
about the second of Kulik’s expeditions in 1928 and about the area of
the Tunguska meteorite fall. The rest of the expedition remained to
do surveys and prepare magnetometric measurements to try and
find the large iron mass of the meteorite that everyone thought
was under the ground or in the swamp. They also cleared paths
through the taiga to examine the central part of the leveled forest
and attempted, without success, to dig up two supposed “meteoritic
craters.” But as they dug the holes just flooded with subsoil water.

Despite it being summertime, the expedition soon began to feel
the shortage of food and vitamins. Their hopes for food from hunting
and fishing turned out to be too optimistic, and the explorers had to
feed on flour and tea with sugar. There was nothing else and no
money left to buy provisions in Vanavara. Sytin and both the
remaining workers suffered vitamin deficiency, but Kulik stayed



50 The Tunguska Mystery

healthy and cheerful. Unfortunately, the measurements for evi-
dence of magnetism in the craters needed to detect meteoritic iron
could only be carried out in autumn, when the first frosts would
strengthen the soil. So what was to be done? Kulik decided on the
risky option of remaining. “We have a food reserve that will last me
three months,” he told Sytin. “During that time you will reach
Moscow and Leningrad, obtain additional funds, and go to Kezhma
to arrange for a string of carts to return here for me and our
collections.”

Kulik’s decision to remain on his own was risky, since the taiga
even in summer is not completely safe. But even with the food
reserves consisting of only flour, tea, and sugar, it proved to be a
good decision. Sytin obtained money from the Academy of Sciences
and arranged with local Siberian authorities to send a rescue expedi-
tion to Kulik. Heading this rescue mission was none other than
Innokenty Suslov, the very man who had questioned the Evenks in
1926 about the Tunguska meteorite fall, and he now at last had an
opportunity to see with his own eyes where it all happened. On
October 20, 1928, they reached Kulik’s zaimka, and as it was already
freezing and snowing they could check for meteoritic iron — mainly
in the largest crater that Kulik named “Suslov’s crater” after the
enthusiastic ethnographer. Alas, no magnetism from such a source
was found. But Kulik remained completely unaware of the surprise
discovery that this crater would give him the following year.

On October 27 the expedition set out for home as the frost
became harder and harder. After two days rest in Vanavara, they
journeyed on through snowdrifts in a temperature that was never
better than -39°C. When the party arrived at Kezhma on November
6 all were ill, even the iron man Leonid Kulik. Innokenty Suslov had
a frost-bitten nose and boils. But after a week’s rest these incredible
people moved on to the railway station at Taishet from where a fast
train — the Trans-Manchurian Express connecting Beijing to Mos-
cow - carried them back to civilization.

Soon after arriving back in Leningrad, Kulik started to prepare
for the next expedition to Tunguska. It was obvious that a new visit
to the “Land of the Dead Forest” must be better organized, or it
would fail. On January 2, 1929, at a conference held by the Miner-
alogical Museum, Kulik read a paper before a large audience on the
results of his explorations. He was absolutely certain that the craters
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in the Tunguska taiga were meteoritic craters, but specialists in the
natural life of Siberia disagreed. These are not craters, they said, only
natural thermokarst holes. The only way to resolve this disagree-
ment would be to drill holes in several craters until bedrock was
reached, but this would need a new expedition.

On January 5, 1929, the Academy of Sciences decided that the
new expedition would be sent within the year. Its main aim would
be the excavation and drilling of the supposed craters, as well as
hydrological investigations of local marshes. The Academy was not
slow to act. On February 24, 1929, the third Tunguska expedition
left Leningrad and on April 6 it arrived at its place of work. This time
it was a well-equipped expedition with 10 well-qualified members,
not just a couple of specialists and a few workers. The Academy
appointed Evgeny Krinov (see Figure 3.7) as Kulik’s deputy. He was
then a young astronomer, although after World War II he became a

Ficure 3.7. Dr. Evgeny Krinov (1906-1984), an eminent meteor specialist,
Chairman of the Committee on Meteorites of the USSR Academy of
Sciences since 1972 till 1984, a participant of the Great Tunguska
expedition of 1929-1930 (Source: Zhuravlev, V. K., Rodionov, B. U. (Eds.)
Centenary of the Tunguska Problem: New Approaches. Moscow: Binom,
2008, p. 24.).
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member of the Soviet scientific establishment and a leading specia-
list in meteoritics. The expedition also had a skilled driller and six
young meteorite enthusiasts. They had food for one and a half years,
plus hand drills, pumps, spades, crowbars, cameras, measuring
instruments, meteorological devices, a theodolite, and chemical
reagents. All this equipment and food needed 50 carts to transport
it to the taiga.

This Great Expedition lasted 20 months and, of course,
included a Siberian winter. Its main aim was to find and dig up
that meteorite. And every effort was made to do so. Kulik even
prohibited his colleagues from going farther than 3 km from their
base, and the exploration of the leveled forest was postponed. First
they had to dig the soil, especially in Suslov’s crater. The level of
water within it exceeded that in the similar nearby depressions, so
Kulik decided to drain the water to an adjacent hole. For that they
had to dig a trench from Suslov’s crater to the adjacent crater. By
May 25,1929, a trench 38 meters long, 1.5 meters wide, and 4 meters
deep was finished and water gushed from Suslov’s crater into the
other depression. At the same time, the upper sphagnum cover, still
frozen, sank to the silty bottom of the crater, making it look like a
huge bowl. What else could this be, thought Kulik, if not evidence of
a meteorite fall?

Alas, while cleaning Suslov’s crater from silt and moss, the
researchers found near its center the stump of a tree broken near
its roots. This was an amazing and shocking discovery. The stump
stood in its natural position with its roots penetrating the soil. The
discovery was utterly unexpected and destroyed all hope that the
crater had been produced by the impact of a meteorite. It was now no
more than a hole in the ground.

For Leonid Kulik the discovered stump was a catastrophe. He
forbade members of the expedition to take photos (although Krinov
did take a photograph secretly) and then ordered the team to drill
another borehole on the northern edge of Suslov’s depression. But
after drilling to 30 m no fragments of a meteorite were found. Kulik
then shifted his attention to another promising place, the so-called
“Cranberry hole.” And until the very end of the expedition’s explora-
tions he remained sure that this was a “definite meteorite crater.”'?

So Kulik persisted in his hopeful delusion, although his collea-
gues who were not so fanatical began to accept that their searches
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had reached a dead end. On one lucky day, when Kulik had left for
Vanavara with a sick worker, Krinov took a long walk through the
neighboring area and established that all “meteoritic” crater-like
holes were only on low-lying marshy lands. This was one more
telling argument against their celestial origin. A swarm of iron
meteorites would hardly have preferred to impact only on low-
lying land, while ignoring the surrounding mountain slopes.

But Kulik was absolutely deaf to such arguments and insisted
on even more digging and drilling. Who knows, he reasoned, perhaps
some pieces of the Tunguska meteorite could have fallen at other
places of the “Great Hollow”? The best way to verify this idea
seemed to be aerial photography, and he eagerly expected the Acad-
emy of Sciences to provide an airplane and a photographer. But alas
his request was shelved for a whole year, and in 1929 the sky over
Tunguska remained empty.

In November 1929, while going from the Great Hollow to
Vanavara, Krinov got his feet frostbitten so badly that he left Vana-
vara for Kezhma, where he spent several months in the hospital. To
avoid gangrene, a surgeon amputated a big toe, and in March 1930 he
had to quit the expedition. Apart from the health problem, there was
also tension between him and Kulik, who considered any doubts
about the meteoritic origin of the crater-like holes as a “betrayal.”
Krinov, however, did not bear a grudge against his chief, and after
returning to Leningrad he started to campaign for the requested
aerial photography. He convinced the Academy of Sciences to
apply for a special plane from Osoaviakhim (the so-called Union of
Societies of Assistance to Defense and Aviation-Chemical Con-
struction of the USSR, a powerful militarized organization with its
own aerodromes, radio clubs, and airplanes that existed in the USSR
until World War II). Unfortunately, the plane with Boris Chukh-
novsky as the pilot arrived at Kezhma only in July 1930, when it
was continuously raining. One day Kulik and Chukhnovsky did
take off from Kezhma in the direction of Vanavara only to encounter
pouring rain that forced Chukhnovsky to turn back. Taking the
aerial photographs of the leveled forest in the Great Hollow had to
be postponed indefinitely.

By the autumn of 1930 it became clear that there was no sense
in continuing the expedition. Despite it being well organized and
equipped, no pieces of the Tunguska meteorite had been found, and
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in October Kulik returned to Leningrad. His mood was not optimis-
tic. He had lost a battle but did not intend to give up. The unsuccess-
ful searches for meteorite fragments in other holes had led him to a
new hypothesis: the huge space body fell in the Southern swamp and
exploded there, but the craters were hidden in the waters of this
swamp. Pieces of the meteorite, each weighing “several hundreds
tons at least” would be there. There was simply no other place.
Again and again Kulik tried to convince the academic authorities
that a new expedition must be sent to the taiga to search and drill
and excavate. And the aerial photography of the region must be done
as soon as possible. “It is exceptionally important to photograph this
area from a plane,” he wrote, “and to create from the photos a large-
scale map. This would allow us to understand the nature of the
phenomenon much better. There is no other method whose effi-
ciency would be comparable to aerial photography.”'*

But attitudes toward the Tunguska problem had changed - both
in society and at the Academy of Sciences. One member of the
expedition, Sergey Temnikov, sent a report to the authorities accus-
ing Kulik of incompetence: “He has squandered the people’s money,
inventing a fantastic meteorite whereas the forest in the Great
Hollow was leveled by a hurricane.” This was, by the way, not the
first and not the last “hypothesis” of this sort. However, leading
academics, in particular the president of the Academy of Sciences
A. P. Karpinsky, supported Kulik, and Temnikov’s report was offi-
cially ignored. Temnikov was somewhat too hasty. A few years later
this affair might not have ended so easily for Kulik. He might have
been accused of “sabotage on the meteoritic front” and joined other
exiled scientists in his beloved Siberia, or even further away.

Nevertheless, the Academicians were no longer in a hurry to
ask for money from the state budget for Kulik’s proposed expedi-
tions. And they were right: it was time to ponder the problem. The
picture of the falling space body that had recently looked to be an
understandable phenomenon became stranger and stranger, some-
thing that Vladimir Vernadsky, who called the Tunguska meteorite
an “enigmatic phenomenon,” had already realized. It seemed that
something important had been missed. At the time there was no
accepted theory of crater formation from impacting meteorites, but
it was obvious that the vast area of leveled forest testified to the
release of an enormous amount of energy whatever the precise
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nature of the phenomenon. But a meteorite would certainly have
left a colossal crater, and no crater existed.

There was a need to just sit down and think, but not for Leonid
Kulik. He wanted a tangible stone or piece of iron from space, not a
lengthy discussion about abstract questions. For that reason Kulik
took almost no part in further theoretical considerations of the
problem. He was quite content with the iron meteorite hypothesis
that he had accepted at the very beginning of his searches, although
he did admit that it might need minor modifications. But certainly,
the main impetus to theoretical Tunguska studies came from none
other than Leonid Kulik through the discoveries he made himself in
the Siberian taiga.

The first major modification of the meteorite hypothesis was
that a comet had caused the explosion. This was a reasonable idea
since the Solar System has plenty of comets and — as far as we know -
only two types of objects can collide with Earth: meteorites and
comets. Initially, the Tunguska event was ascribed to a meteorite
because of eyewitness reports — and no one knew anything about
comets hitting Earth in the past. So a large meteorite provided a
ready and acceptable explanation, and even today the world’s ency-
clopedias still describe the Tunguska event as the greatest meteorite
impact in recorded history. (One actually carries a photograph show-
ing an alleged piece of that meteorite.) But when the meteoritic
model did not match the reported circumstances of the event there
seemed to be only one other option: a comet. In one sense, this was
not a revolutionary conclusion. Leonid Kulik himself in 1926
thought that the Tunguska meteorite could have been an iron
body from a group accompanying the Pons-Winnecke’s comet,
which could easily be seen in the sky in 1927.'° This comet, dis-
covered in 1819, was seen in the sky in 1909, fairly soon after the
Tunguska event. By the way, on June 26, 1927, it flew past Earth at a
distance of only 6 million kilometers — closer than any other comet
except one. (Only Lexell’s comet in 1770 is known to have
approached closer.)

At that time astronomers believed the comet core was probably
a conglomerate of stones and dust, or even a simple swarm of
meteoroids.'® So any serious difference between an individual
meteorite and a comet seemed difficult to define. However, it was
Francis Whipple, then chief astronomer at Kew Observatory in
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London, who took the crucial step in 1934 of supposing that the
Tunguska meteorite was not just a modest stone — one of a comet’s
escort — but the comet itself or its nucleus.!” Unlike Kulik, Whipple
thought the cause of the catastrophe was not the Pons-Winnecke’s
comet but a minor comet that could have been missed by astron-
omers. As a matter of fact, the same hypothesis was proposed, four
years before Whipple, by the American astronomer Harlow Shapley —
but in a book, not in a scientific paper.'® This may be why Shapley’s
idea went practically unnoticed: scientists prefer their professional
journals to books. However, Whipple’s hypothesis did offer a reason-
able explanation for the puzzling atmospheric phenomena of June
30-July 1, 1908. But his idea did not go far enough. He wrote about
a collision of just a comet’s core — consisting of a number of
meteorites — with Earth’s surface. This would have left pieces of the
comet core and craters at the impact site, but none had been found.

One could probably be sarcastic about Francis Whipple, a the-
orist who had never visited the Tunguska site. His modification of
the Tunguska meteorite model was too limited and his notion of the
structure of comets very vague. But this sarcasm would be unfair.
Science progresses through the failure of most hypotheses, and if we
know more today about the world we live in it is due to former
generations of scientists who had to think and work with less
knowledge than we enjoy today. Francis Whipple did lay a founda-
tion stone for the model of the Tunguska space body that 30 years
later became the favorite of the astronomical community.

In the USSR, Whipple’s idea was taken up and strongly sup-
ported by Igor Astapovich (1908-1976), an investigator of meteors
and meteorites whose book Meteor Phenomena in the Atmosphere
of the Earth is still considered an authoritative work.!” In the mid-
1930s, he was a young but experienced scientist, and the Tunguska
meteorite interested him. When on scientific trips to the basins of
the Lena and Angara rivers in the years 1930-1932, he visited 27
places where the Tunguska meteorite had been seen or heard and he
questioned witnesses.

So, it was Whipple and Astapovich who almost simultaneously
and independently began to study the recorded traces of the Tun-
guska explosion, which had been made in various parts of the world
by seismographs and barographs. And in 1930 Francis Whipple pub-
lished a paper that used this data to make the first estimate of the
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magnitude of the Tunguska event. His estimate was 8 kt of TNT.
Astapovich in 1933, using almost the same data, arrived at a much
higher figure: 25 kt of TNT. Not to be outdone, Whipple revised his
calculations and came up with an even higher figure: 50 kt of TNT.
At the time the effects of so much TNT were unknown in the real
world. Not until an atomic bomb exploded at the Alamogordo Test
Range on July 16, 1945, providing the equivalent of 20 kt of TNT,
could the effects of such explosive power be seen. A more reliable
figure for the Tunguska explosion, calculated by specialists
between the 1970s and the 1980s from better data and more precise
theories, is 40-50 Mt of TNT. The most powerful hydrogen bomb
ever tested on this planet had just this same TNT equivalent — 50
Mt. This explosion took place on October 30, 1961, on the Soviet
testing ground of Novaya Zemlya. But in the 1930s the figures
obtained looked sufficiently impressive, even though nobody
then bothered to measure explosions in kilotons — or still less in
megatons.

And what about Leonid Kulik? How did he respond to these
findings? He did not respond at all. Certainly, Kulik was still in
discussions about the problem of the Tunguska meteorite, but the
results of these were only of interest to him as far as they confirmed
his own opinion: there was a catastrophic event in the Siberian taiga
accompanied by a powerful release of energy. Yes, the results
obtained by Whipple and Astapovich strengthened somewhat
Kulik’s position, but they could hardly be considered crucially
important. After his three expeditions, hardly anybody would
doubt that “something did fall” in the taiga, even though that “some-
thing” had not as yet been excavated. So the skeptics became silent
or more cautious when expressing their mistrust. As for Kulik, he
understood well that the prospects of further expeditions were
uncertain and therefore he temporarily turned to the search for
and the examination of other meteorites, enriching the collection
of the Mineralogical Museum. Being only slightly interested in
theories, he was waiting until there would be a new opportunity to
dig the taiga again. But of course Kulik did not forget about the
enigmatic Tunguska space body and published articles on this sub-
ject from time to time.”® And he never lost hope that it would
become possible to fulfill a long-contemplated plan of taking aerial
photographs of the Tunguska site.
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Meanwhile, new catastrophic shock waves racked the country:
collectivization, industrialization, and, the most terrible of all, the
Great Terror of the years 1936-1938. In the 1920s, scientists in the
USSR had enjoyed some freedom, but in the Great Terror it was time
to stand to attention and be submissive. It is not difficult to under-
stand that in these conditions the Academy of Sciences became less
interested in extensive research work in the field of meteoritics. But
science still existed and — believe it or not — moved forward. In 1934,
by governmental order, the Academy moved to Moscow, closer to
the Kremlin. The Mineralogical Museum, including Kulik himself,
also moved and for two months, until they obtained a flat in Mos-
cow, Kulik’s family lived in his study in the museum, while Kulik
slept on his own desk at night.

Soon after the academic institutions arrived in the capital, the
Meteorite Department of the Mineralogical Museum was trans-
formed into the Commission on Meteorites. Its academic ranking
had definitely risen. Academician Alexander Fersman became
Chairman, Vladimir Vernadsky Deputy Chairman, and Leonid
Kulik its Learned Secretary. In 1939, the Commission was to
become the Committee on Meteorites, headed by Vernadsky, and
it would play an important part in postwar investigations of the
Tunguska problem.

Eventually Kulik’s dream of photographing the Tunguska site
from the air seemed likely. And on March 14, 1937, the Presidium of
the Academy of Sciences asked for this to be carried out. In May,
Kulik arrived at Krasnoyarsk to a city flooded by water from the
Yenisey. This delayed him for two months. Only in July when the
flood had subsided did a hydroplane equipped with aerial cameras
land at Krasnoyarsk. It then took Kulik to Vanavara where, trying to
land on the Podkamennaya Tunguska River, the plane crashed.
Kulik and his companions survived, but taking aerial photographs
was no longer an option, although Kulik visited the Great Hollow
before returning to Moscow. His plan to photograph the site had to
be postponed yet again.

However, in July 1938 Kulik’s persistence and determination
were rewarded: a hydroplane was made available to take Kulik and
his team to Kezhma, the old Russian village on the Angara River.
During the whole of July, photographer S. V. Petrov took pictures
that he and Kulik processed, identifying the photos and composing a
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photographic map. July is perhaps the worst possible month for
aerial photography. A riot of vegetation and leaves overshadowed
the trunks of the trees felled in 1908. But the results were not bad. A
year later, the journal Reports of the USSR Academy of Sciences
published Kulik’s paper: “Data on the Tunguska meteorite for the
year 1939.” Kulik wrote: “By assembling a mosaic it is possible to
determine the initial point from where the main blast wave origi-
nated. This center coincides, not surprisingly, with the point that
the author determined in 1928 by direct theodolite surveys of the
leveled trees. As for additional separate explosions, we can see on
the photo assembly two to four such points.” (See Figures 3.8 and
3.9.) So Kulik’s work showed the structure of the central zone of
leveled forest to be very complicated, which meant that the Tun-
guska explosion had been remarkable for its intricacy. But these
important details would only become understandable several dec-
ades later.

Regretfully, the priceless negatives of the aerial photographs
taken at Tunguska in 1938 (1,500 negatives, each 18 x 18 cm) were
burned in 1975 by order of Evgeny Krinov, then Chairman of the
Committee on Meteorites. It was done under the pretext that they
were a fire hazard, but the truth may have been the active dislike by
official meteorite specialists of anything associated with an unyield-
ing enigma. Fortunately, positive imprints were saved thanks to
Nikolay Vasilyev, the leader of the Independent Tunguska Explora-
tion Group (ITEG), and they are now at the Russian city of Tomsk,
preserved for future studies that might provide new information
about the Tunguska space body.

There was another expedition in 1939, the last in which Kulik
participated. Its purpose was to link the aerial photographs to points
on the ground. It was only moderately successful, but Kulik did not
miss the opportunity to thoroughly drill the bed of the Southern
swamp. No traces of a meteorite were found. Two years later, on
June 22, 1941, Hitler invaded the Soviet Union. Kulik, who was
already 57 years old, joined the people’s volunteer corps and became
a first sergeant of the field engineer company of the first battalion of
the 1,312th regiment. The Presidium of the Academy of Sciences
attempted to recall Kulik, but he refused to return to the home front.
In a letter to his family, dated September 28, 1941, Leonid Kulik
wrote: “A bivouac. Tents. Dugouts. The magnificent Milky Way
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| Kulik's
zaimka

Ficure 3.8. The photographic map of the epicentral zone of the Tunguska
explosion composed by Dr. Leonid Kulik from the aerial photographs taken
in July 1938. (Source: Krinov, E. L., The Tunguska Meteorite. Moscow:
Academy of Sciences of the USSR, 1949, p. 155. The whole set of negatives
was destroyed in the 1970s by order of Dr. Evgeny Krinov.).

over our heads. A dome of bright lambent jewels covers the Earth,
and there flow among this inexpressible beauty the even light of the
enormous golden Jupiter, dim leaden Saturn, and the ominous
orange-red Mars; the latter leads the way: it rises earlier and stands
for a longer time high in the sky, illuminating the lands seized by
hurricanes and follies of the war, my poor country among them. . .”*!

Eventually there was fighting, poorly armed volunteers against
professional Nazi troops. The volunteers were encircled and captured.
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Ficure 3.9. A drawing of the western half of the Southern swamp with two
local epicenters — made by Dr. Leonid Kulik from the photographic map of
the epicentral zone. Here two small fragments of the Tunguska space body
seem to have exploded (Source: Krinov, E. L. The Tunguska Meteorite.
Moscow: Academy of Sciences of the USSR, 1949, p. 146.).

Kulik was wounded in the leg and became a male nurse in a German
concentration camp for Soviet prisoners of war, first in the village of
Vskhody and then in the town of Spas-Demensk in the Smolensk
Region. It was hellish work, and although his Siberian travels had
hardened him he contracted typhus and died on April 14, 1942. By a
miracle his grave in the town cemetery has remained intact.
Undeniably, Leonid Kulik’s role in the early stages of Tunguska
studies was all-important. Were it not for his enthusiasm, which
verged on fanaticism, the Tunguska meteorite mystery might have
been forgotten forever in the 1920s. Kulik’s energies and aspiration
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for truth overcame his opponents and established the most essential
facts about this event. Leonid Kulik made four crucial discoveries:

First, the radially leveled forest.

Second, the zone of branchless “telegraph trees” standing at the
center of the leveled forest.

Third, the “unusual burn” covering trees that both perished and
survived the catastrophe of 1908.

Fourth, that there were no fragments of a meteorite to be found
anywhere at the site.

But ironically the meteorite that Leonid Kulik did not find has
become his most important discovery. This is not a play on words. This
is a fact. In the next chapter we will have an opportunity to see why.
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4. |deas Become Bizarre

After World War II, the Soviet Union found itself with many pro-
blems. Most pressing was the need to rebuild the economy and to
develop new weapons. The United States ended the war as the world
economic leader, whereas the USSR, which hardly had been an
economic giant before the war, had about a third of its national
wealth destroyed. Its war casualties reached 27 million. So it was
on this foundation that the country had to meet the minimal needs
of its citizens while building up its military capability. Naturally
enough it made use of German expertise, since Germany caused the
war. So several groups of military, science, and intelligence officers
were sent to Germany to find and bring back to the Soviet Union
plants, machine tools, and high technologies, as well as German
scientists and engineers who could help in developing new weap-
onry in the country. One of those Soviet specialists was Colonel
Alexander Petrovich Kazantsev (see Figure 4.1) — the science fiction
writer already mentioned — who, in 1945, was chief engineer at a
large Soviet research center. At the time he was already the source of
several important inventions and had started to write science fic-
tion. Just before the war his first novel, The Burning Island, was
published.

Alexander Kazantsev was born on September 2, 1906, in the old
Russian town of Akmolinsk (now Astana, the capital of Kazakh-
stan). His paternal grandfather was a merchant millionaire, and his
maternal grandfather, a participant in the Polish Uprising of 1863,
was sent into exile by the Tsarist government. Before the 1917
revolution, Alexander’s father had worked in the family’s trading
firm, and after the revolution served first in the White Army and
then in the Red Army, just as Leonid Kulik had. His mother was a
gifted piano player and a music teacher, but Alexander himself
graduated at Tomsk Technological Institute in 1930 (not without
difficulties because his social origin was not exactly proletarian).
This author had the good fortune to become acquainted with
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Ficure 4.1. Alexander Kazantsev (1906-2002), an engineer and sci-fi writer,
whose hypothesis about the catastrophe of an extraterrestrial starship over
Central Siberia gave the main impetus to the Tunguska studies in the USSR
in the mid 20th century (Source: The Tunguska Phenomenon: 100 Years of
an unsolved mystery. Krasnoyarsk: Platina, 2007, p. 43.).

Alexander Kazantsev in 1969, and our correspondence, which
started as far back as 1963, testifies that he was an outstanding
personality. He was not only an inventor and science ficition writer
but also a famous chess master, the author of many brilliant end-
game studies, and an International Master of chess composition. But
what was most important was that he did not fear to think logically,
no matter how far this logic might lead him. So it was not an
accident that in the mid-1940s Alexander Kazantsev gave a new
impetus to the Tunguska studies.

In the spring of 1945, the chief engineer at the All-Union Insti-
tute of Electromechanics, Alexander Kazantsev, was given the rank
of colonel and appointed the official representative of the State
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Committee of Defense (the highest government body in the USSR
during World War II) at Vienna. The war was still in progress but it
was already time to remove the equipment of Hermann Goering’s
plants in Styria and to dispatch them to the Soviet Union.! Kazant-
sev completed this task, having survived a serious car accident, and
in August 1945 he left Austria for Russia. While driving through
Hungary and listening to the radio he heard about Hiroshima and
the atomic bomb.

It is worth noting that Kazantsev remembered well Kulik’s
adventures of the 1920s. In those years he was a student in Tomsk,
avidly reading the Mirovedeniye and Vestnik Znaniya journals,
where the circumstances of the Tunguska space body fall were
reported, including articles by Viktor Sytin. In 1928, Sytin partici-
pated in Kulik’s second expedition to Tunguska. And now, while
driving back to Moscow, Kazantsev was surprised by the close
similarity of the Tunguska and Hiroshima explosions. Having
returned to Moscow, he met Sytin, who reassured him that no crater
had been found at Tunguska. There had in fact been a zone of
standing trees at the center of the area of the fallen forest. Couldn’t
this mean, thought Kazantsev, that the Tunguska space body
exploded in the air and that perhaps the explosion was nuclear?
Maybe the meteorite contained a high level of uranium? At that
moment, Kazantsev did not think about extraterrestrial spacecraft.
He simply tried to bring together the curious aspects of the Tun-
guska catastrophe into a whole picture. His idea was that the
meteorite, or whatever it was, had exploded at altitude over the
taiga.

As we know, Leonid Kulik perished in the war, and in January
1945 the other big player in the Tunguska mystery, Academician
Vladimir Vernadsky, at 82 years old, also died. So Academician
Vasily Fesenkov replaced him as Chairman of the Academic Com-
mittee on Meteorites (KMET), and Evgeny Krinov, who was Kulik’s
deputy in the largest expedition to Tunguska, became its Learned
Secretary. The state of affairs in the meteoritic establishment had
changed considerably. Vernadsky had been one of the most distin-
guished geochemists of the twentieth century and a great intellec-
tual, whereas Fesenkov was a noted astronomer and administrator
of Soviet science. While Kulik had striven fanatically to discover
pieces of the Tunguska meteorite, sweeping away all obstacles from
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his path, Krinov’s approach was different. Even though he had parti-
cipated in Kulik’s searches, he was not at all a fanatic but rather a
normal scientist. The science of meteorites interested him much
more than the Tunguska meteorite as such. Very probably, when
personally visiting the site he understood well (certainly better than
Kulik) that hopes of finding any material remnants of the space body
were flimsy.

However, in 1945 Evgeny Krinov remained the most authori-
tative person on the Tunguska problem. Being well aware of this,
Alexander Kazantsev planned to contact the scientist, but first
decided to meet with other specialists, those who were engaged in
nuclear research. After all, he was just a mechanical engineer and
science fiction writer, not a physicist or an astronomer, and he
wished to make sure that his idea about the nuclear nature of the
Tunguska explosion had a rational basis. At the Institute of Physical
Problems of the USSR Academy of Sciences, run by the future Nobel
Laureate Academician Pyotr Kapitsa (1894-1984), another future
Nobel Laureate, Academician Lev Landau (1908-1968), explained
to Alexander Kazantsev the principles of atomic explosions. Kazant-
sev then went to Moscow University to meet a third future Nobel
Laureate, Academician Igor Tamm (1895-1971), one of the most
prominent Soviet physicists. Tamm had worked in the Soviet
nuclear project and later led a group of young physicists, including
Andrey Sakharov and Vitaly Ginzburg, who greatly contributed to
the creation of Soviet thermonuclear weapons. Both of them, by the
way, have also become Nobel laureates.

Kazantsev asked Tamm whether uranium-containing meteor-
ites might exist in outer space, and if so, could one explode like an
atomic bomb when entering Earth’s atmosphere? No, replied
Tamm, it’s absolutely impossible. Only atomic bombs can explode
as atomic bombs — or at least a similar device built by someone.

If it had been someone other than Alexander Kazantsev talking
with Academician Tamm, the whole story might have ended there.
Impossible means impossible, and his hypothesis, however attrac-
tive, now looked groundless. But Kazantsev was not only an engi-
neer but also a science fiction writer. And as such he thought in a
nonstandard way. If the object that vanished in the blaze of a nuclear
explosion over the taiga was not natural, it had to be artificial. And
since nobody on Earth could have made a device to cause such an
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explosion in 1908, it had to have been produced by something
extraterrestrial.

By that time Kazantsev was going to retire from the army and
return to writing. It is therefore hardly surprising that, instead of
writing a factual science article, he put his hypothesis into a science
fiction short story. The story was entitled The Explosion, and it was
published in the popular geographical journal Vokrug Sveta (Around
the World) at the beginning of 1946. On the one hand, it was a
science fiction story, a literary work with an imagined plot and
characters. (There was a black woman claiming to be the sole sur-
viving member of an extraterrestrial expedition, who survived the
catastrophe and became a medicine woman in a Tungus tribe.) But
on the other hand, the story contained quotations from the papers of
Leonid Kulik and real accounts of witnesses of the Tunguska explo-
sion, plus a fairly accurate description of the area of leveled trees.
There were some mistakes as well. Kazantsev had overestimated by
four times the area of the leveled forest — up to 8,000 km? — and
underestimated the altitude of the explosion: down to 350 m,
approximately that of the explosion at Hiroshima, which was at an
altitude of 580 m.

Of course, nobody could have known the exact figures at that
time. They were imagined and given simply to fascinate readers. In
the story, the superstitious Evenks were wandering through the
leveled forests soon after the catastrophe, dreading the wrath of
the god of fire and thunder — the dazzling Ogdy. All people who
visited the damned place perished from a fearful and unknown
disease that covered their internal organs with ulcers. The poor
Evenks had become victims of atomic decay from the miniscule
remnants of the meteorite scattered in the region of the catastrophe.
Yes, remnants of the meteorite. Despite the authoritative explana-
tion of Academician Tamm, Kazantsev proposed that his hypothe-
tical uranium meteorite had caused the explosion. The spaceship
hypothesis was mentioned almost in passing at the very end of the
story, its author being probably well aware of the potential risk.

It was especially important that Kazantsev plainly stated that
the zone of “upright telegraph trees” did testify to the aboveground
character of the explosion. He wrote: “Just imagine that: at the very
center of the catastrophe, at the swamp that was formerly consid-
ered as the main meteoritic crater, where results of the explosion
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must have been seen most clearly, the forest is still standing upright.
To the distance of 30 km all the trees have been felled, but not here.
Enormous poles are sticking from the ground. .. All their branches
have been cut by the terrible whirlwind, charring every knot. These
trees are so similar to telegraph poles. But why has this dead forest
remained upright? Only because the trees were perpendicular to the
front of the blast wave. And this could happen only if the explosion
did occur at a high altitude above the ground”.> The lack of a crater
and the presence of the “telegraph pole forest” are the main but not
the only arguments from Kazantsev for the non-meteoritic nature of
the enigmatic space body. His third argument was that the explo-
sion was too powerful for a usual meteorite explosion. His fourth
argument was the lack of any meteoritic substances.

Well, perhaps the arguments were rational, but let’s not forget
that they were set out in a science fiction story, not in a scientific
paper, though fantastic stories may sometimes be useful for science,
as was so in this case. As it turned out, his readers became fascinated
by meteoritics in general and the mysterious event of the Tunguska
explosion in particular.

Kazantsev’s story was seen by the staff at KMET as a worth-
while piece of science fiction, and Evgeny Krinov accompanied
Kazantsev to the Moscow Planetarium to persuade its director
Efim Gindin (1898-1966) to start in January 1948 a new teaching
program to dramatize the enigma of the Tunguska meteorite. The
main role was performed by Felix Zigel, a superb astronomy lec-
turer, then 26 years old. The plot of this lecture-debate developed
dynamically, and its participants came to the conclusion that
neither a normal meteorite nor a uranium meteorite could explain
the Tunguska explosion and that it could have resulted from an
exploding alien spaceship.

In the 1970s, when in Moscow, this author talked with some of
the spectators who were at this show. The “first night” of the lecture
was attended by leading Soviet astronomers, in particular by Acade-
mician Alexander Mikhaylov, Chairman of the Astronomical Coun-
cil of the USSR’s Academy of Sciences and Director of the Pulkovo
Observatory. He not only approved Kazantsev’s initiative but also
congratulated the Moscow Planetarium’s team.® In the following
weeks, the Planetarium’s attendance beat all records. Everyone was
happy - the author of The Explosion, the lecturer, the listeners, and



Ideas Become Bizarre 71

especially Krinov and Fesenkov because they believed it would
greatly assist the KMET in popularizing meteoritics.

All this interest could have ended in time. The show would have
been removed from the Planetarium’s placards and the “Tunguska
spaceship” idea would have been forgotten. But both professional
astronomers and science amateurs (who were very numerous in the
former Soviet Union) were well aware of the results of Kulik’s prewar
expeditions. They soon saw that Kazantsev’s idea was not a simple
literary device. It did explain the most unusual aspects of the Tun-
guska phenomenon. As early as February 1948, Kazantsev’s idea
became the subject of a serious discussion at a meeting of the Moscow
branch of the All-Union Astronomical and Geodetical Society
(AAGS).* Naturally enough, opinions about Kazantsev’s hypothesis
were divided, but at the end of the discussion one of the most distin-
guished Soviet astronomers, Professor Pavel Parenago, said: “I think
all of us would agree that it was a space body that fell in 1908 in the
Tunguska taiga. What space body it was remains unclear. As for me,
I would estimate the chances of it having been an extraterrestrial
spaceship as opposed to a usual meteorite as 30-70.”°

Western specialists at the time would have probably put the
chances as no more than 1-99, but the point was that it was a
hypothesis worth testing. The idea itself was not mad and could be
discussed on a rational level. But the science establishment flew
into a rage. It could tolerate a science fiction story, even a staged
lecture on the subject, but an attempt to introduce an alien visita-
tion into a scientific hypothesis was not to be tolerated. Why?
Nobody knows for sure. Most likely Fesenkov, Krinov, and their
colleagues were afraid of the invasion of “dilettantes” into their field
of science that dealt with serious astronomical subjects.

In the spring of 1948, there appeared in the newspaper Mos-
kovsky Komsomolets (The Moscow Young Communist Leaguer) a
satirical article entitled “It’s strange but a fact” by a Comrade Gre-
kov. Its author expressed his indignation over the “propagation of
pseudoscientific figments of imagination” promoted by the Moscow
Planetarium. However, soon after this Kazantsev’s hypothesis,
which the science establishment considered “fantastic,” was taken
under the protection of the Komsomolskaya Pravda (The Truth of
the Young Communist League) by a noted writer and geographer
Nikolay Mikhaylov. The Komsomolskaya Pravda ranked higher as
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a newspaper in the Soviet mass media, but Moskovsky Komsomo-
Iets did not retreat. Soon it published another article on the subject,
authored by three noted scientists: Evgeny Krinov, Kirill Staniuko-
vich, and Vsevolod Fedynsky.®

This article was more politically than scientifically oriented.
According to its authors, Kazantsev was trying “to propagate under
cover of a popular lecture a reactionary cosmological theory of the
bourgeois astronomer Edward Arthur Milne” as well as “to intimi-
date readers with horrible details of explosions of American atomic
bombs.” These were rather grave accusations at the time — and
rather mean as well. In Stalinist Russia in the late 1940s, such
accusations were no laughing matter. They could easily bring the
accused to the Lubianka cells.

Not all members of the scientific community shared the atti-
tude of these astronomers to Kazantsev and his hypothesis. Several
scholars who supported him wrote a letter to Komsomolskaya
Pravda, but the Komsomol journalists did not dare to publish it,
although some excerpts were published in the popular science jour-
nal Tekhnika-Molodyozhi (Engineering for Youth) in the article “On
Science Fiction and Wingless Men,” written by the reporter Sofya
Baratova. The letter defended Kazantsev’s hypothesis and was
signed by seven professionals in astronomy, including Academician
Alexander Mikhaylov and Professor Pavel Parenago, as well as by
the faithful associate of Kulik, Victor Sytin.

They wondered on what grounds Krinov, Staniukovich, and
Fedynsky had stated that there was no enigma in the Tunguska
space body’s fall. How could they assert that Leonid Kulik had
explained everything when the reality was absolutely different?
Also, “such an erroneous approach to this problem precludes the
continuation of truly important and — unfortunately — unfinished
research that was started by L. A. Kulik.””

Academician Alexander Mikhaylov and his colleagues seem to
have attempted to return the Tunguska discussion to the field of
science free from political overtones. However, the “meteoritic
establishment” had taken Kazantsev’s encroachment upon their
right to decide about the nature of bodies coming from space as an
act provoking holy war. Their position was clear: extraterrestrial
spaceships belong between the covers of science fiction books;
meteorites are a subject for science. When fighting the “dilettantes,”
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meteorite specialists did not mince their words: such terms as
“rubbish,” “absurd,” “antiscientific nonsense” poured from their
pens. Soon it became indecent for professional scientists to even
consider Kazantsev’s hypothesis. In short order, almost all those
who defended the hypothesis in the first stage had fallen silent,
which was probably a wise move. Few of the scientists involved
wished to risk their professional reputations over a spaceship. Aca-
demician Mikhaylov hastily went over to the “meteoritic camp” and
gave in the summer of 1951 an interview to the popular magazine
Ogonyok (A Little Flame) in which he characterized Kazantsev’s
hypothesis as fiction.® Somehow he also managed to kick the “venal
American press” in the same interview because “it had made
immediate use of this false hypothesis and had ignored the true
scientific facts about the Tunguska event as established by Soviet
scientists.” He even said that American journalists had written that
the Martians also had the atomic bomb ready to invade Earth —
probably he was thinking of the Orson Welles radio drama, which
caused panic in the streets, and the American press’s reaction to it.

Luckily, the indignant newspaper articles denouncing Alexan-
der Kazantsev and his hypothesis as politically harmful did not
evoke interest in the Soviet secret police. The State and Party
authorities kept mum and left it to the scientists. But in the fall of
1951, after publication of several new anti-Kazantsev articles,” the
Moscow Planetarium director, Efim Gindin, got sick of constant
persecution in the press, and the lecture “The Enigma of the Tun-
guska Meteorite” was at last closed. The science establishment had
achieved a victory.

By that time the KMET people were dealing with another
problem that was much more pleasant and promising. A perfectly
normal large iron meteorite had hit Earth in full accordance with the
rules of meteor science. Like any decent meteorite, it hit the ground
and broke into many pieces, which, naturally enough, remained on
the site. It was on the clear frosty morning of February 12, 1947, that
a bright fiery ball rushed over the Ussury Territory of the Soviet Far
East. The duration of its flight was as brief as some ten seconds, but
it left behind a long smoky trail that remained in the sky, gradually
spreading, for the whole day. Immediately after the bolide disap-
peared, local people heard loud sounds, like the firing of large-caliber
pieces of ordnance, and then a powerful explosion. Witnesses from
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nearby settlements said that doors in their houses were flung wide
open, some window glass broken, and ashes and firebrands thrown
out from Russian stoves.

A few days later two pilots were flying at low altitude over the
western spurs of the Sikhote-Alin mountain range and saw among
the trees a number of fresh craters. To explore them, the Far-Eastern
Geological Board sent an expedition from Khabarovsk, which
reached the site on February 24, and the geologists found among
crushed rocks numerous pieces of an iron meteorite. When the
expedition returned to Khabarovsk, a telegram was sent to the
Committee on Meteorites of the USSR’s Academy of Sciences to
report that in the Far East of the country a gigantic iron meteorite
had fallen — a very rare event. Later it was named the Sikhote-Alin
meteorite. According to the estimates made by Academician Fesen-
kov, its initial mass, before entering the atmosphere, was about
2,000 metric tons. But almost 95% of this mass vaporized as the
meteorite fell through the atmosphere, leaving some 100 tons of first-
rate meteoritic iron to reach the ground. The scientists found 106
craters, the largest of them being 28 meters across and 6 meters deep.

Against the background of the Tunguska controversy, which
was already flaring up, the Sikhote-Alin cosmic shower proved to be
areal heavenly gift to Soviet specialists in meteoritics. The Sikhote-
Alin meteorite fall is often compared with that at Tunguska,
whereas they are in fact completely different. The former was a
normal meteorite fall with craters and iron fragments. The Tun-
guska event was the explosion of an enigmatic space body with no
meteoritic substances or craters. Also, the Tunguska phenomenon
produced a noticeable earthquake and the Sikhote-Alin meteorite
did not. Even the Vladivostok seismic station, located nearby and
possessing very sensitive equipment, did not record any tremor, so
the mass of the Tunguska meteorite must have exceeded that of the
Sikhote-Alin meteorite by several orders of magnitude. But where is
this mass? That is the question.

The results of Sikhote-Alin studies proved to be of prime
importance to the world of meteoritics. The collection of meteorites
of the USSR’s Academy of Sciences, one of the best in Europe, had
received many thousands of new meteoritic samples, their total
weight being more than 23 tons. At the same time, in the late
1940s and the early 1950s, some attention was still paid by Soviet
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astronomers to the Tunguska phenomenon as well as to the
Sikhote-Alin meteorite. The meteoritic community, despite having
become involved in dubious polemics with Alexander Kazantsev
and his supporters, continued to work seriously in this direction as
well. And Evgeny Krinov, then KMET’s Learned Secretary, summed
up results of the prewar investigations of the Tunguska event in the
brilliant monograph, The Tunguska Meteorite.'®

The main achievement of meteor science after World War II
was the theory of crater-forming meteorites, developed in
1946-1947 by Kirill Staniukovich and Vsevolod Fedynsky.!! Gen-
erally speaking, it was always evident that a meteorite moving at a
great speed and striking land would most likely vaporize. Thus, in
Kazantsev’s short story “The Explosion,” written in 1945, a suppor-
ter of the meteoritic model of the Tunguska phenomenon explains
how the taiga was leveled: “The meteorite that flew at a great
cosmic velocity hit the ground, and all its kinetic energy was trans-
formed into heat. Hence the explosion.”'* It was Staniukovich and
Fedynsky who provided the mathematical support for this conclu-
sion. They showed that if a meteoritic body is moving faster than
5 km/s just before its impact, then, immediately after the meteorite
strikes Earth’s surface, shock waves spread through both the surface
material and the meteorite itself. And the meteorite is vaporized
completely by the released energy. The shock wave inside the
ground projects material upward and outward from the point of
impact, thus forming a crater — and no remnants of the meteorite
are preserved on the site. But this occurs only if the meteorite’s final
velocity is really great; otherwise its fragments may be found (as
happened at the Sikhote-Alin mountain range).

Evgeny Krinov immediately attempted to apply this theory to
the Tunguska problem. He believed it could explain all phenomena
that had accompanied this event.'® Recall that the enormous mag-
nitude of the Tunguska explosion was one of Kazantsev’s arguments
in favor of the spaceship hypothesis. Kazantsev believed the explo-
sion was “too powerful” for a normal meteorite, but research has
shown that an iron meteorite hitting the land could have produced a
huge amount of energy without leaving fragments. However, the
problem is that a very large crater would have been formed — and
Krinov himself, having spent almost a year at Tunguska, had seen no
crater.
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Of course, the KMET should have sent a new expedition to
Tunguska to try to find a drowned crater, if not the vaporized
meteorite itself, thus putting an end to Kazantsev’s fantastic inven-
tion. The KMET people did think about this, but the Sikhote-Alin
meteorite fall had grabbed their attention. However, in the summer
of 1953, the geochemist Kirill Florensky (see Figure 4.2; a son of the
great Russian theologian and philosopher Pavel Florensky, who had
been shot in a gulag in 1937) found himself at Tunguska, when
exploring gas fields in central Siberia. Evgeny Krinov asked Kirill
Florensky to look around and inform the KMET if anything had
changed at the Tunguska site during the past 14 years since Kulik’s
last expedition. He wanted to know if a new expedition would meet
with any appreciable difficulties if sent to Tunguska. Also — the

Ficure 4.2. Dr. Kirill Florensky (1915-1982), a Soviet geochemist and
planetologist, a pupil of Academician Vladimir Vernadsky, who headed
several Tunguska expeditions organized by the USSR Academy of Sciences
(Source: Bronshten, V. A. The Tunguska Meteorite: History of Investigations.
Moscow: A. D. Selyanov, 2000, p. 108.).
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question of prime importance — would Florensky look for a meteori-
tic crater? The geochemist did look, visiting Kulik’s zaimka and also
making a reconnaissance flight over the area of the leveled forest.
Florensky made sure that the felled trees were still clearly visible,
despite the young growth, but he could find no trace of a crater. His
main conclusion was that a new expedition could reach the place
with relative ease.'*

Nevertheless, the next four years passed in vacillations —
whether or not such an expedition would justify the expense. Then
in July 1957 Alexander Yavnel, a KMET scientist, discovered
meteoritic iron in Kulik’s Tunguska samples. KMET possessed 89
samples of soil brought back by Leonid Kulik from Tunguska and
had kept them in cardboard boxes with tightly closed lids. They had
been discovered only by chance when the KMET people were sort-
ing out their archives. Since the most probable place for the fall of
the Tunguska space body was the Southern swamp, Yavnel selected
13 samples from that area. Each sample had been ground and a
strong magnet had extracted magnetic iron, which was examined
under a microscope. The following components were found:

1. Crystals of magnetite.

2. Metallic particles of silver-white color only several tenths of a
millimeter long.

3. Oxidized metallic particles with slightly fused surfaces and
edges. Usually, they were flat and acute-angled, or looked like
bars of a few millimeters in length.

4. Bright black spherules consisting of magnetite, with a diameter of
30-60 microns. There was also a spherule of silver-white color.

The spectral analyses showed that the metallic and oxidized
particles consisted of nickelous iron. They were checked at the
Institute of Geochemistry and Analytical Chemistry and found to
contain 10.5% of nickel. This surprising result seemed to indicate
that the Tunguska event had been due to a natural iron meteorite.

“One can say with a fair degree of confidence,” Yavnel con-
cluded, “that we possess here the substance of the Tunguska
meteorite, and it strongly suggests that it was an enormous mass
of iron.”'®

Yavnel sent his paper to two scholarly periodicals: Geokhimiya
(Geochemistry) and Astronomichesky Zhurnal (Astronomical
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Journal),'® and it was soon published in both journals — which was
unusual. Papers could wait a year or more for publication. Since the
Tunguska polemics were mostly carried out in the popular press,
Evgeny Krinov at KMET also invited two well-informed journalists
to share the sensational news. Their article, “The Tunguska Meteor-
ite Has Been Found,” was soon published in the popular science
journal Znaniye-Sila (Knowledge is Power).!” The article informed
readers that the enigma of the Tunguska meteorite had been solved.
It was no spacecraft but a normal piece of cosmic iron. The particles
discovered by Alexander Yavnel testified to this. The same news
was also published in an article by Yavnel and Krinov in Komso-
molskaya Pravda (The Truth of the Young Communist League).'®
Alexander Kazantsev and other enthusiasts of the spaceship hypoth-
esis were taken aback. Some in despair suggested that the shell of
the alien spaceship could have been made of nickelous iron, but
KMET specialists kindly explained that this was sheer nonsense.
Anyway, the Academy of Sciences decided that an expedition must
be sent to Tunguska, to provide a final answer to the question.

Yavnel’s discovery, however, was not the only reason for this
decision: the jubilee of the Tunguska event was approaching. Half a
century had passed since the enigmatic explosion in this remote
corner of Siberia; now it was time to solve the mystery. Besides, the
first Sputinik was launched in 1957, and the spiritual atmosphere in
the country was, so to say, space-oriented, making Kazantsev’s
hypothesis very popular among the young scientific and technical
intelligentsia. This worried the KMET people. But then it only
remained to go to Tunguska to find there particles similar to those
discovered by Alexander Yavnel, preferably in the meteorite crater,
and the question would be closed forever.

In the 1950s, specialists in meteoritics stubbornly refused to
believe that the Tunguska space body had exploded in the air.
Nobody at KMET suspected that there could be neither meteor
particles nor meteoritic craters in the taiga — with a probable excep-
tion of the experienced but tight-lipped Evgeny Krinov.

In 1958, Kirill Florensky, no novice in the taiga, was appointed
to lead the new academic expedition. Apart from him, the team,
consisting of 11 people, left by train and then plane for Vanavara’s
new airport. The whole population of this settlement, closest to the
Tunguska explosion site, was then about a thousand. It was one of
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three district centers of the Evenk Autonomous Region (or Even-
kya). The region did, however, remain very sparsely populated: in an
area of about 800,000 km? there were only 12,000 inhabitants, less
than half of them Evenks or Tungus.'’

The new KMET expedition possessed precise maps of the Tun-
guska region that Kulik had lacked. Their itinerary was also differ-
ent. On June 3, 1958, they left Moscow by train for Krasnoyarsk,
from where they went by plane to Vanavara, where the local autho-
rities provided the scientists with 40 deer needed for the last stage of
their journey. The expedition reached Kulik’s zaimka on June 27.
Three days later they celebrated the 50th anniversary of the enig-
matic event that had occurred at that very place. As participants of
the expedition later recalled, they marked the occasion with a spe-
cial bottle of champagne.

According to its final report, the aims of the expedition were (1)
search for the crater, (2) search for meteoritic substances, (3) explora-
tion of the leveled forest, and (4) evaluation of further research
prospects. The main problem and the main research target was in
fact the crater — more than the substance of the meteorite. The
problem of the remains of the meteorite appeared to have been
successfully solved by Yavnel a year earlier, so that control tests
on the site seemed nothing but a formality. But the lack of any crater
still made the KMET people nervous. If a crater existed, then the
explosion occurred on the ground, and the academic position was
correct. If not, then the explosion must have occurred in the air. That
is why the expedition had to first examine the Southern swamp —
since it was the only possible location of the hypothetical crater - to
look for any signs of explosion-related alterations in its bed. Their
main concern was to answer this question, but no signs of any
meteoritic crater were found. As they reported: “We were unable
to find traces of a ground explosion. All members of the expedition
have agreed that the Southern swamp could not be the place where
the explosion happened that leveled the forest around.”*°

The second task in order of importance was to take soil samples
and test them for nickel as a sign of the presence of nickelous
meteoritic iron. Fesenkov and Krinov assumed that the expedition
would find the dispersed substance of the Tunguska meteorite and
be able to determine the area of its highest concentration, indicating
the very place where the meteorite had fallen. This was not to be.
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Florensky and his colleagues did find in Kulik’s zaimka samples of
soil that had been left there by Kulik himself. A year before, in
similar samples, Alexander Yavnel had found meteoritic iron. So
Kulik’s samples were immediately analyzed. Alas, there was no
meteoritic iron in them. The expedition scientists then became
even more circumspect and started a very accurate and systematic
gathering of samples from the Tunguska soil. Almost every sample
contained some small quantities of iron, but never any nickel. But
meteoritic iron contains a lot of nickel. So, there was iron at Tun-
guska — but not meteoritic iron. True, there were in the soil some
microscopic silicate and magnetite spherules that could have been
of space origin. But these spherules did not differ in composition and
amount from the usual space dust that is regularly falling on Earth.

The expedition brought to Moscow almost a hundred new sam-
ples of the Tunguska soil, as well as 50 of Kulik’s samples that had
been kept at his zaimka. And these were carefully analyzed with up-
to-date equipment — for the year 1958. There were no signs of meteori-
tic iron in the samples. The content of meteoritic dust corresponded
well with usual fluctuations of the background fall of space dust. So
the academic expedition had failed to solve the two primary research
tasks. Its members could not establish the meteoritic nature of the
Tunguska space body, but this “failure,” as it turned out, proved to be
a great success — the work of the expedition demonstrated that
the iron meteorite hypothesis should be rejected.

Of course, having no crater and no meteoritic iron was hardly
sufficient to compose a substantial scientific report. Luckily
enough, however, the third direction of research - the examination
of the leveled forest — proved to be more informative and its results
rightly still hold a prominent place in the final report. True, the
expedition was unable to determine the borders of the leveled wood
with sufficient accuracy, it being just too small for this task. But the
expedition collected important data about the felled trees. There
were six types of damage recorded that would greatly help in com-
piling a detailed map of the leveled wood. Making such a map was
very reasonably listed under number one in the plan of future inves-
tigations, but it was not the Committee on Meteorites that subse-
quently implemented this important project. A few years later the
map was composed by members of the Independent Tunguska
Exploration Group (ITEG).
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Florensky and his colleagues paid great attention to the “telegraph-
nik” — the central zone of standing trees. Naturally enough, many of the
branchless “telegraph trees” had by that time fallen down in high winds
and were lying chaotically. Having crossed this zone several times,
members of the expedition realized that it was asymmetrical in relation
to the borders of the leveled wood area. This meant that the blast wave
had also been asymmetrical.>! There seemed to be in the Tunguska
taiga no usual ellipse of dispersion typical for meteorite showers. The
zone of leveled forest was oddly complicated.

The expedition also tried to solve the problem of the “unusual
burn,” which, according to Leonid Kulik, had evenly covered vegeta-
tion in the Great Hollow for many kilometers across. This burn had
been very different from the traces of a usual forest fire. Generally,
they did not doubt the real existence of this phenomenon, described
by the Tunguska pioneer himself, but they were unable to discover its
traces and therefore decided that the evidence had already disap-
peared. Subsequently it turned out that some traces of the anomalous
burn persisted but could not be easily found. Analysis of these traces
of burning has even formed a separate direction for Tunguska studies.
But in 1958 this subject encountered a problem when geologist Boris
Vronsky found two old larches in the Southern swamp that had safely
survived the Tunguska catastrophe. These were more than 50 years
old, but both trees were alive, healthy, and not even burned. One was
cut down, and the scientists determined its exact age from the annual
rings. It was 108 years old. That two robust trees still existed on the
swamp that had been considered a probable meteoritic crater demon-
strated that the swamp could not be a crater. At the same time this
fact seemed to testify no less convincingly against the nuclear
hypothesis. How could the larches have survived an atomic explosion
at its epicenter without any burns? Impossible!

After the discovery of the larches, the problem of the anom-
alous burns lost its topicality for the academic expedition. Its chief
decided that there could not have been a powerful light flash at
Tunguska. Today, however, there is reason to believe that the
undamaged larches on the surface of the Southern swamp may be
interpreted differently — as evidence of the uneven character of this
light flash. But the flash itself had been powerful indeed; this was
subsequently proven by specialists who examined the traces of the
light burn.
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The accelerated growth of the forest on the territory affected by
the Tunguska explosion was another important — and unexpected —
discovery made by Florensky’s expedition of 1958.22 Unusually
wide tree rings (up to 9 mm wide) were found at the central part of
the leveled forest, both in trees that had grown after the explosion
and in trees that had survived the explosion. Before the Tunguska
catastrophe, the average width of the annual rings was only
0.2-1.0 mm.>® At first, this effect appeared understandable because
due to the explosion the taiga in this region became thinned out and
the soil enriched with ash (which served as a fertilizer), which must
have led to better growth of all the trees. But this simplistic explana-
tion was subsequently rejected, and the accelerated growth of the
forest is now considered as another enigma of the Tunguska
phenomenon.

Having returned to Moscow in October 1958 and reviewed the
findings of the expedition, the scientists arrived at two important
conclusions. First, there was definitely no meteoritic iron in the
soils of the Tunguska region, which meant that Yavnel’s result
was erroneous. Most likely, Kulik’s samples that were kept at
KMET’s building became contaminated when other meteorites
(such as fragments of the Sikhote-Alin meteorite) were sawed during
research. At present it is hard to say whether this was so, but in any
case Alexander Yavnel’s mistake proved to be another happy one in
the history of the Tunguska problem. Were it not for Yavnel, the
academic expedition would not have been sent to Tunguska in 1958,
neither, most probably, in the following years.

Having evaluated the collected data, the members of the expe-
dition wrote: “The absence of large deteriorations in the central zone
of the leveled forest — that is, on the Southern swamp, as well as the
lack of noticeable meteoritic craters and the presence of the ‘zone of
indifference’ in the center of the catastrophe make it possible to
suppose that the shock wave of the Tunguska explosion was moving
in this region mainly in a downward direction, its center being
located high up.”**

One translation of this text from its scholarly jargon into a clear
English is: The Tunguska space body exploded at a great altitude in
the air, and not when hitting the ground.

A more general conclusion, having significance for the whole
science of meteoritics, should have been: “It would be premature to
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consider the Tunguska meteorite as a typical crater-forming
meteorite. The meteoritic theory must be supplemented with a
case when vast ground devastation occurs without forming a crater
on Earth’s surface.”?®

Somehow, Alexander Kazantsev was not mentioned in the final
report of the expedition, yet it was Kazantsev who had predicted the
two important facts: that on the site of the explosion there would be
no meteoritic substance and that it would be proved that the Tun-
guska space body had exploded in the air. And he did this by using the
“spaceship model,” however fantastic it may have seemed. Certainly,
in his prediction, Kazantsev leaned upon the results of Kulik’s expe-
ditions, but the key thing was his ability to look at them from a
different theoretical standpoint. Supporters of the meteoritic hypoth-
esis, who had been persistently defending their model of the Tun-
guska phenomenon for more than 10 years, now had to look for an
acceptable explanation of these two facts — alas in retrospect. In other
words, the spaceship model took the lead in Tunguska studies.

This is why after the academic expedition of 1958, its partici-
pants — and first of all Kirill Florensky — were so perplexed. Every-
thing looked predictable before the trip: they left for the taiga to find
the crater and nickelous iron that would have confirmed the normal
meteoritic model. But now they had no crater or meteoritic iron —
and it also turned out that the “meteorite” must have exploded in
the air. Not a pleasant situation for them. But they were scientists
and used to dealing with facts. Even if they thought Kazantsev’s
hypothesis nonsense, they could not dismiss the new evidence from
Tunguska. The “evil spirit” of the enigmatic space body had not
vanished into thin air, so a scientific explanation had to be looked
for. Being rather confused by his own findings, Kirill Florensky sent
some samples taken at Tunguska to the Institute of Geochemistry
and Analytical Chemistry of the USSR’s Academy of Sciences and
asked them to check for radioactivity. Taking into account that
KMET considered any attempt to investigate radioactive contam-
ination in the Tunguska region as pseudoscience, it was a bold step.
The academic chemists, however, discovered no traces of increased
radioactivity, and this question was closed — at least temporarily.

Early in the autumn of 1959 the Moscow Institute of Physical
Problems held a workshop on the Tunguska event. Mikhail Tsikulin
and Vladimir Rodionov contributed the main paper. These scientific
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workers of the Institute of Chemical Physics of the USSR’s Acad-
emy of Sciences®® suggested that the forest devastation in the Tun-
guska taiga had been caused by the ballistic shock wave that had
accompanied the meteorite flying in the atmosphere and had hit the
ground after the meteorite had been disrupted by the forces of air
resistance.”” Of course, this model also faced the same old question:
where were the remains of the meteorite?

The fact is, however, that every big scientific problem should
be approached in stages. Specialists in ballistics had first to settle
the main issue of how a piece of iron from space could fell such an
enormous number of trees without touching Earth’s surface. To test
their hypothesis, Tsikulin and Rodionov performed a series of mod-
eling experiments. In a blasting chamber they placed a thick layer of
soil, sticking into it a number of bits of wire to represent trees. Over
these “trees” the physicists put a detonating cord with an amplify-
ing charge at its end. The blast wave from the detonating cord served
as a model of the ballistic shock wave, propagating from a space
body flying in the atmosphere. Tsikulin and Rodionov assumed that
the meteorite exploded at an altitude of 100-500 m (apparently
using the figures proposed in Kazantsev’s short story “The Explo-
sion”). The energy then released would have been 10 Mt of TNT, but
the altitude was definitely underestimated. More importantly, in
1959 the true shape of the area of leveled wood remained unknown
to the investigators. Evgeny Krinov, who spoke at the workshop
after Tsikulin and Rodionov, was still doubtful of the overground
character of the Tunguska explosion and severely criticized their
report. In time, though, his opinion changed.

Incidentally, Alexander Kazantsev attended the workshop and
was even allowed to speak. Physicists, as a rule, were ready to
discuss his “spaceship hypothesis” sympathetically, as distinct
from meteor specialists who would not have let him through the
door of a meteoritic conference. But in this case Academician Pyotr
Kapitsa, Director of the Institute of Physical Problems, himself
decided who could or could not be invited.

As for the chief of the academic expedition, Kirill Florensky, he
generally accepted the ballistic model of Tsikulin and Rodionov, even
though stating in some articles that the hypothesis of a crater-forming
meteorite had not yet been disproved. At the same time, he was not
fully satisfied with the purely “ballistic” approach to the Tunguska
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event. Having twice visited the site, Florensky felt that the forest
could not have been leveled just by the meteorite’s “energy of
motion.” There must also have been an explosion, such as a violent
release of energy from a chemical or nuclear reaction, in the sub-
stance of the space body. But he wouldn’t consider a nuclear reaction,
so it only remained necessary to modify the “hypothesis of a ballistic
shock wave” by supplementing it with some “chemistry.” According
to Florensky, the Tunguska meteorite, being a natural space body,
could have consisted of substances that could have exploded when
mixing with atmospheric oxygen. The meteor specialists, however,
ignored Florensky’s idea, and it was only much later, after his death,
that it was noticed and developed by other researchers.

The “purely ballistic” approach to the Tunguska problem
attracted the meteor specialists, first of all by its simplicity. Yet
some discrepancies with the facts were noticeable. The trajectory of
the Tunguska meteorite was gently sloping — all Tunguska investi-
gators shared this opinion. However imprecise the eyewitnesses’
accounts might be, they were sufficient to come to that important
conclusion. Meteors begin to emit light at an altitude of 130 km or
lower. Even if the most distant points where the Tunguska bolide
was seen were about 800 km from the place of its explosion (and
there were more distant observations), then the slope of its path
could not have exceeded 17°. But the experiments of Tsikulin and
Rodionov showed that a slope of 30° was needed to reach an accep-
table correspondence between the model and the real picture. It was
a new enigma that had to be resolved. Generally speaking, this
result was self-evident: to fell trees strictly radially, the ballistic
shock wave would have had to move in a very steep path. If it had
moved flatly there would have been a long belt of fallen trees shaped
like a herring bone.

Florensky’s “chemical explosion” looked too exotic for meteor-
ite specialists. So they started searching yet again for an acceptable
theory to explain the undeniable fact of the radial character of the
leveled forest. Such a theory had to combine two main traits. First it
had to be a natural cosmic body that had exploded (a meteorite or a
comet, but definitely not a spaceship). Second, this body had to
produce not only a ballistic shock wave but a vast blast of energy
as well. The strictly radial character of the leveled forest testified to
the fact that the space body had definitely exploded, not simply
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collapsed in the atmosphere to liberate a ballistic shock wave that
hit the taiga. It was therefore necessary to find a mechanism for a
natural overground explosion in a natural space body.

Physicist and astronomer Kirill Staniukovich, with his collea-
gue Valery Shalimov, developed this acceptable mechanism.?®
There exists an equation for the heat balance of a meteorite flying
in the atmosphere. When moving through the air, a space body gets
hot because it’s gaining more heat than it’s losing. According to the
equation, at a certain altitude (for iron meteorites at about 18 km)
these two processes become balanced, and the meteorite stops heat-
ing up. Instead, it starts getting cooler while simultaneously slowing
down, so that it falls on the ground moving at a relatively lower
speed. For a stone meteorite the picture is practically the same. But
for a lump of ice it’s different. Such a lump with a diameter of, say, 10
m, moving at the velocity 60 km/s, heats up very intensely. At an
altitude of 50 km the heat supply exceeds 10 times what is being
lost, and the space body starts to vaporize very actively, a process
that rapidly becomes highly violent. This is the so-called “thermal
explosion,” which might have explained peculiar aspects of the
Tunguska catastrophe (see Figure 4.3).

Ficure 4.3. This is how the thermal explosion of the Tunguska space body
must have looked, according to the theory of Dr. Kirill Staniukovich and
Dr. Valery Shalimov.
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What else was needed to be able to apply the model of Staniuko-
vich and Shalimov to the Tunguska phenomenon? It was ice, no
matter whether it be the usual watery ice or frozen gases. Neither
stony nor iron meteorites possess properties that would make possible
a “thermal explosion.” But the icy core of a comet does possess them.

By the 1950s the old model of the comet core as a conglomerate
of stones and dust with a small amount of ice (the so-called “flying
sandbank” model proposed by the famous English astronomer
Richard Proctor in the nineteenth century) passed out of favor. In
1951 the noted American astronomer Fred Whipple developed a new
model for the comet core, which much better corresponded to the
observational data. In the popular press this model got the name of
“dirty snowball,” although Whipple himself preferred to call it “the
model of icy conglomerates.” According to this model, the comet core
consists of about one quarter dust, stones, and iron bodies and three
quartersice. And this ice is a mixture of frozen water and frozen gases,
such as methane, ammonia, carbon monoxide, and carbon dioxide.
Although at one time the comet core was thought to be “stones with
some ice,” it was now “ice with some stones and iron.” Lately,
though, specialists in cometary astronomy have started to think
that the share of hard substances in comet cores is greater. So we
now have the “icy dirtball” hypothesis. The Solar System appears to
have two types of comets: dirty snowballs and icy dirtballs. And
perhaps there are more types we don’t know about.

The new stage of the cometary approach to the Tunguska
problem is usually associated with the Chairman of KMET Acade-
mician Fesenkov. But in fact it was Evgeny Krinov who in 1960
reanimated and substantially revised the “old” cometary hypothesis
of the Tunguska space body’s origin that had been suggested early in
the 1930s by British meteorologist Francis Whipple. Two years
before, Krinov rejected the very possibility that the Tunguska
space body could have exploded in the atmosphere and not when
striking the ground. Now he wrote: “It comes as no surprise that
there is no crater in the area of the meteorite fall, for it exploded in
the air”.*® Krinov concluded that the lack of any substance is no
wonder either because it was a comet core consisting of watery ice
and frozen gases that produced the Tunguska event.

However, somehow this explanation of the Tunguska phenom-
enon became associated not with Evgeny Krinov, the noted
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specialist in meteorites, but with the name of his academic boss
Vasily Fesenkov. Whether or not Fesenkov was thinking over the
possible cometary nature of the Tunguska space body indepen-
dently of Krinov remains unknown, but his first paper on this sub-
ject appeared in the scientific press more than half a year after
Krinov’s article in Priroda. And it was by both Fesenkov and Kri-
nov.>° But as for the comet’s core, Fesenkov still believed it con-
sisted of “very compact dust clouds several kilometers in diameter.”

Even a year later, Fesenkov was still vacillating between the
“flying sandbank” and “dirty snowball” models of comet cores. He
emphasized that if the “dirty snowball” model is correct, then no
debris of the Tunguska comet could be ever found. Equally, if the
comet core resembled a “flying sandbank,” then a swarm of small
meteoroids would have been scattered over an enormous territory.
At best, he said, we could hope to discover some microscopic spher-
ules that formed from the fused and dispersed cometary substance.*’

Combining the theory of the heat explosion with a new come-
tary model of the Tunguska space body proved to be a great achieve-
ment for meteor specialists. The overground explosion of the space
body had been acknowledged and theoretically explained. And
according to this theory, the forest had been leveled not only by
the ballistic shock wave but also by a blast, while the lack of cosmic
substances on the site of the explosion became explicable. Frozen
water and gases (the main components of the comet core, according
to Fred Whipple’s theory) vaporized, whereas its stony and iron
components have dispersed in the atmosphere, slightly contaminat-
ing the Tunguska soil.

Of course, this solution somewhat resembled making the theory
fit the data. But why not? In science such methods of finding correct
solutions are not forbidden. But whether or not the new version of the
cometary hypothesis could be taken as the final solution of the
Tunguska mystery remained unclear. The meteor scientists wanted
this, but after Yavnel’s fiasco they became more cautious.

The framework of the cometary/meteoritic approach to the
Tunguska problem resulted from many distinguished specialists
studying the problem. Using a high level of mathematics they rig-
orously analyzed the complicated processes going on when an iron,
stony, or icy body is flying through the air. These specialists gave
lectures at conferences and published scholarly monographs and
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papers in scientific periodicals. The results obtained contributed to a
better understanding of such processes, helping, in particular, to
create manned orbital spacecraft and warheads for intercontinental
missiles.

The KMET need not have feared Kazantsev’s spaceship. “Pseu-
doscientific sensations” in the Soviet Union had no chance of survi-
val. Even so, participants of meteoritic conferences and symposia
did not forget to pass resolutions condemning Kazantsev’s ideas as
“antiscientific lies” and “the lightheaded hunt for sensations.”
These resolutions were regularly sent to high officials of the Union
of Soviet Writers, together with severe demands to forbid Alexander
Kazantsev from writing about the Tunguska meteorite. The future
promised to be serene for KMET. It did not, however, keep its
promise. Kazantsev’s hypothesis, although suggested by a nonpro-
fessional, caused Alexey Zolotov and a large group of Siberian scien-
tists to start their own investigations in the taiga. In the next chapter
we will see how crucially this changed the atmosphere of Tunguska
studies.
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5. Radical New Research

Science is an amazing creation of the human mind, and the science
community worldwide devotes its energies to its advancement.
That sounds fine, but there are problems to consider. One of the
most important is the demarcation between scientific and nonscien-
tific forms of thinking in establishing knowledge of the world about
us. Of course, the aim of science is to gain scientific truth, but
scientists do not have any special claim to say what is true. There
exist only research standards that demand the validity of results.
Not every scientific statement is a correct one, although science has
developed a system of freeing itself from false but scientifically
credible statements. This system is called peer reviewing. But some-
times this system works as a “voting machine” that eliminates not
only ideas that are too silly for serious consideration but also those
that are considered too novel for the current paradigm. Neverthe-
less, it is due to this system that science makes constant and reason-
able progress and is not just rushing about between different and
mutually inconsistent positions.

Yet this progress is being achieved under certain social and
cultural conditions. Because resources allocated by society for the
needs of the scientific community are limited, money will go to
those scientists working on subjects within the accepted paradigm.
So the lion’s share goes to the “socially strong” scientists — to those
with good contacts in the established institutions that allocate the
money. This applies especially to the so-called “big sciences” of the
twentieth and twenty-first centuries, such as particle physics and
molecular biology. Big science is science needing big money to
function, and this can only come from government institutions
and large corporations, which are advised by the science establish-
ment. Not unexpectedly, under such circumstances, the search for
scientific truth may at times be relegated to the background.

The Soviet scientific community was very bureaucratized and
therefore very dependent on the intellectual and moral integrity of
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individual scientists. In that system a truly gifted scientist could pay
all his or her attention to research and make really important dis-
coveries without being distracted by the need to fight for research
grants.’ At the same time, more mediocre colleagues could also find
suitable niches in the system, strangling (or at least exploiting) the
gifted scholars. This feudal system of Soviet science was built under
Stalin and remained practically intact until the very disintegration
of the Soviet Union. The Academicians (that is, full members of the
USSR’s Academy of Sciences) were not just equal fellows of the
scientific community. They were, first of all, the bigwigs of science,
both disposing considerable amounts of money and controlling the
system of rewards, such as higher degrees and prizes and the
appointments of directors of research institutions. Right behind
the full members of the USSR’s Academy of Sciences followed in
descending order corresponding members of the same Academy, full
members of Academies of Union Republics, and so on. More often
than not, the personal qualities of an Academician determined the
whole atmosphere in the research field he or she was in charge of. If
the Academician was an honest and talented person much good
might be done, including the advancement of science; otherwise
the harm done might be immeasurable. All the enormous achieve-
ments and no less enormous failures of Soviet science and technol-
ogy were due to this system.

In theory such a system might have collapsed very swiftly, with
rapacious dullards eliminating all the gifted people and occupying
all the profitable positions in science. But in practice this did not
happen. The number of true scientists in the Academy of Sciences of
the USSR always remained considerable. This was due to two fac-
tors. First, in the 1920s and 1930s, there remained in the Academy a
considerable layer of scientists who had become its members before
the October coup d’état of 1917. As a whole, they maintained high
intellectual and moral standards. Academician Vernadsky was an
outstanding example of one of these. The second factor was the
crucial role of nuclear physics in military technology after World
War II. Biology did not look too important to Stalin and his mob and
could be sacrificed in the name of Marxist theory. After all, Acade-
mician Trofim Lysenko solemnly promised the highest authorities
of the USSR to develop a new and purely Marxist biological science
that would be extremely effective and would help to breed an
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unbelievably high-yielding wheat. The attempt to do so appeared
worth trying, although it meant liquidating classical genetics in the
country. Even if the promise failed (as it did), at least representatives
of the other sciences would understand who was boss. But Stalin did
need the atomic bomb, which was impossible to make without real
science. It couldn’t be done with ideological incantations. Both
Joseph Stalin and the chief of the Soviet secret police, Lavrenty
Beria, who supervised the atomic project, realized this. They also
understood that a dull scoundrel pretending to be a real scientist
would not understand the equations of quantum mechanics and be
able to use them appropriately.

Of course, freedom for the Soviet scientist in his research work
was limited. While he or she was engaged in solving a problem that
the State had ordered (say, developing a new thermonuclear charge)
the scientist was free to pursue this search and well rewarded for
success. The scientist could also put into his or her plan of scientific
research work (for a five-year period, or for a year or a quarter) the
themes that were of personal interest, provided this did not divert
attention from the “main” task, even though rewards for successes
in such fields were more modest.

However, any attempts to look into “forbidden” fields (such as
conventional genetics under the reign of Academician Lysenko or
problems of cybernetics in the years when it was considered in the
Soviet Union as a “reactionary pseudoscience”) were stopped imme-
diately and resolutely. In the 1980s, according to official statistics,
about a quarter of all scientists in the world worked in the USSR,
although its population did not exceed one-twentieth of the world.
Every morning, hundreds of thousands of Soviet scientific workers
entered the doors of their scientific research institutes and contin-
ued to examine the recommended, or at least allowed problems. In
fact, most of them were just skilled fitters at a scientific assembly
line, something not foreign in other countries too.

So this “silent majority” was occupied with scientific routine,
accumulating small pieces of information about the world we live
in. This is necessary in itself — where else would the science geniuses
find empirical data for their generalizations — but for some indivi-
duals it was not enough, and they were constantly searching for
problems that would be interesting to them personally. Science
had originated from simple human curiosity about the inner nature
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of the world around us, and only recently has it become important
for production in modern society, losing simultaneously much of
this early spirit of free enquiry. The Independent Tunguska Explora-
tion Group (ITEG) that became the center of Tunguska studies for
several decades arose from just this thirst for an unrestricted scien-
tific quest. It was born half a century ago as a union of people who
gathered together of their own free will, and it remains such a union.

These people proved to be gifted and purposeful. The ITEG is in
some sense an exemplary scholarly community, since its members
are untouched by thoughts of material or social reward for their
work. On the contrar