TUNGUSKA: The Cosmic Mystery of the Century 

by Planetarium Director, Roy A. Gallant 


The explosions were heard in the early morning hours of June 30, 1908. It was a drama that has occurred countless times in Earth's history, and one that is sure to play again. 

Those Tungus tribesmen and Russian fur traders who happened to glance into the southeastern Siberian sky that fateful morning must have been startled to see a fireball streaking through the atmosphere toward their trading post of Vanavara and leaving a trail of light some 800 kilometers long. The object, whatever it was, approached from an azimuth of 115 degrees and was descending at an entry angle of 30 to 35 degrees above the horizon. Their gaze followed the bright fireball as it continued along a northwestward trajectory until it seemed about to disappear over the horizon. Then it shattered in a rapid series of cataclysmic explosions. 

The site was centered on 101 E by 62 N near the Stony Tunguska River 92 kilometers north of Vanavara. The object shattered at an altitude of 7.6 kilometers and became the largest known such cosmic event in the history of civilization. 

What was this cosmic visitor? 

Explanations have ranged from the ridiculous to the credible. Some have suggested it was a black hole. Others have wondered if it was a piece of anti-matter. A Japanese UFO group (Sakura), headed by Kozo Kowai, are convinced that it was the explosion of the nuclear power plant of an errant space vehicle belonging to extraterrestrials. Today most scientists point to a comet or a stony asteroid being the cosmic culprit. 

What has been learned since the first organized investigation in 1927? And what is the current thinking? 

To this day the vast Tunguska region remains a desolate area of mosquito-infested bogs and swamps amid the beautiful hilly taiga. To reach the epicenter you are dropped off by helicopter. Or you walk in. 

For a trained eye, evidence of the blast is not difficult to identify, even after 90 years. The power of the blast felled trees outward in a radial pattern over an area of 2,150 square kilometers, more than half the size of Rhode Island. In the hot central region of the epicenter the forest flashed into an ascending column of flame visible several hundred kilometers away. The fires burned for weeks, destroying an area of 1,000 square kilometers. Ash and powdered tundra fragments sucked skyward by the fiery vortex were caught up in the global air circulation and carried around the world. Meanwhile, bursts of thunder echoed across the land to a distance of some 800 kilometers. 

The mass of the object has been estimated at about 100,000 tons and the force of the explosion at 40 megatons of TNT, 2,000 times the force of the atomic bomb exploded over Hiroshima in 1945. By comparison, the explosive force of the Arizona asteroid that struck some 50,000 years ago, has been estimated at 3.5 megatons. 

Following the Tunguska explosion, unusually colorful sunsets and sunrises were reported from many countries, including Western Europe, Scandinavia, and Russia. The climax of visual displays occurred on the night of June 30th. Although they continued, they weakened exponentially over several weeks until they died away. 

These "optical fireworks" and "light nights" were most prominent over Eastern Siberia and Middle Asia. They included a night sky bright enough to read a watch or newspaper by. Dust in the air at heights of from 40 to 70 kilometers caused high-altitude noctiluscent, or "night-shining," clouds that illuminated much of the visible sky. And there were halos around the Sun. A marked decrease of the air's transparency was recorded in the United States by the Smithsonian Astrophysical Observatory and California's Mount Wilson Observatory. 

Disturbances in earth's magnetic field were reported 900 kilometers southeast of the epicenter by the Irkutsk Observatory. These were magnetic "storms" similar to the ones produced by nuclear test explosions in the atmosphere. The seismograph station some 4,000 kilometers west in St. Petersburg recorded tremors produced by the blast, as did more distant stations around the world. 

But no one, except observers in Central Siberia, was aware that an enormous explosion of a cosmic body had occurred. It was generally believed that an earthquake, somewhere, had taken place. And little more was thought about the matter in scientific circles.

Except for a dedicated Russian scientist named Leonid Kulik, the founder of meteorite science in Russia. But it wasn't until 19 years after the event that Kulik managed to organize the first expedition in search of the site, and cause of the event. There had been reports from Tungus nomads of a vast area of fallen trees and evidence of much burning. Kulik suspected that a large meteorite had fallen, and he was determined to find it.

The shaman-chief of the Tungus people, or Evenks, had for years virtually sealed off the region, proclaiming it "enchanted." The Evenk people had long been fearful of further enraging the gods whose wrath they believed had been responsible for 1908 explosion. Funded by the then Soviet Academy of Sciences, Kulik and his group penetrated the "enchanted" region in June. His party was to hack its way through some 100 kilometers of taiga, cross rivers and streams, and plod through bogs and swamps. Perhaps worst of all, they had to endure endless and dense swarms--"walls" is more descriptive--of mosquitoes. 

During my 1992 expedition, we were lucky enough to be hiking across the epicenter region during an unusually dry spell. The ground was firm enough for ordinary hiking shoes rather than the traditional Wellington rubber boots. And the mosquitoes were not in full force, although much of the time I found it necessary to wear a head net and gloves. During my work in Tunguska, I spent part of a day at the Churgim Creek site, most likely camping at the very spot where Vasiliy Dzhenkoul's tepees of poles overla in with thick sheets of Siberian cedar bark were located. It was here that the 1908 explosion instantly incinerated his 600 to 700 reindeer. His hunting dogs, stores, furs, and tepees also were reduced to ashes. Kulik found the epicenter and mapped the area of fallen trees. He then puzzled over several neat oval areas which he presumed to be old meteorite craters that had been filled in by time. He supposed that the bulk of the meteorite lay embedded somewhere within the nearby Great Southern Swamp in the central epicenter. But magnetic probes and drilling over the years failed to detect a single gram of metal either in the Great Southern Swamp or in those neat oval patches of tundra. Subsequent searches for a meteoric body also have failed, right up through our 1992 expedition. 

What, then, was the Tunguska object? 

World War II interrupted further expeditions. It wasn't until 1958 that expeditions headed by Kirill Florensky were resumed and carried out by the Committee on Meteorites of the Soviet Academy of Sciences. In 1959 Tomsk University joined research efforts under the guidance of Gennadiy Plekhanov. In 1963 the scientific investigations probing the Tunguska event gained new vigor under the scientific leadership of Academician Nickolai Vasiliev, of the Russian Academy of Sciences. 

It wasn't until 1989 that foreign scientists were invited to join Russian investigators. I became the first American to take part in the ongoing expeditions. My associates were mostly Russians, although German, Japanese, and British investigators also were part of our group of about 20. 

What has been learned about the Tunguska event? And why is it important that investigations continue? 

There have been a series of interesting biological consequences of the explosion. Following the blast there was accelerated growth of biomass in the region of the epicenter, and the accelerated growth has continued. There also was an increase in the rate of biological mutations, not only within the epicenter but along the trajectory of the object over Tunguska. For example, abnormalities in the Rh blood factor of local Evenk groups have been found. Genetic variation in certain local ant species is now being studied. And genetic abnormalities in the seeds and needle clusters of at least one species of pine have been discovered. 

An Italian group of scientists led by M. Galli analyzed the resin of trees felled by the explosion. Galli suspected that cosmic matter embedded in the trees from the force of the blast might help identify the Tunguska object. Preliminary findings indeed did identify such cosmic matter--among which were particles of calcium, iron-nickel, silicates, cobalt-wolfram, and lead. Since certain asteroids contain such matter, Galli has breathed new life into the old asteroid theory. C. Chyba has recently constructed a computer model also suggesting that the object was a stony asteroid. Unfortunately, his model quickly gained much highly biased publicity proclaiming that the Tunguska mystery finally had been solved, and that the possiblility of the object's identity being of cometary origin could be categorically ruled out. Research astronomer Duncan Steel, and a number of Russian investigators, have come down hard on Chyba, and regard his model with more skepticism than enthusiasm. 

If the object was an asteroid, where's the crater and large asteroid fragments? It has been suggested that part of the asteroid might have been pulverized on exploding while a portion remaining intact skipped off in a new direction and back out of the atmosphere. 

To complicate matters, investigators of the 1960s identified four smaller epicenters within the larger one of a 60-kilometer diameter. Each of the smaller epicenters has its own radial tree-fall pattern, and each presumably was caused by individual explosions during the chain of bursts. 

A number of scientists favor a comet theory. The leading investigator in this area is the cosmic geochemist Yevgeniy Kolesnikov, of Moscow University. Over the years he has dug out large blocks of peat samples from various locations over the epicenter and analyzed them for isotopic anomalies. The 1908 layer in his many peat samples contains high concentrations of a number of volatiles that also occur in the upper atmosphere and are presumed to be comet dust. One of the difficulties of isotopic anomalies research, however, is positively identifying the presumed cosmic matter as truly cosmic and not terrestrial in origin. For the present, Kolesnikov and Galli are the leading investigators in this area. 

At this stage of the Tunguska investigations the comet and asteroid theories appear to be the most promising, but the matter is far from being closed, and annual expeditions to the Tunguska site will most likely continue. 

Why is it important to find the answer? 

According to Academician Vasiliev, "Had such a cosmic body exploded over Europe instead of the desolate region of Siberia, the number of human victims would have been 500,000 or more, not to mention the ensuing ecological catastrophe. The Tunguska episode marks the only event in the history of civilization when Earth has collided with a truly large celestial object, although innumerable such collisions have occurred in the geological past. And many more are bound to occur." 

Vasiliev stresses that is why continued investigations of the Tunguska event are important--because it will happen again, sometime. Only by knowing what the object was, and by knowing its devastating biological consequences, will the scientific and medical communities be in a position to deal with such a 40-megaton, or greater, cataclysm in the future.



TABLE OF TERRORS
The following data about Near-Earth Objects are from the Anglo-Australian Observatory's research astronomer Duncan Steel's book Rouge Asteroids and Doomsday Comets. 

About 2,000 objects massive enough (1 km diameter) to cause global catastrophe are known to cross Earth's orbit. Such an impacting object would wipe out 25% of humanity.
About 10,000 objects of 500 m size cross Earth's orbit.
About 300,000 objects of 100 m size cross Earth's orbit.
About 150 million objects of 10 m size cross Earth's orbit.
Some 70% of potential impactors are asteroids; the rest are comets.
About 50% of the Earth-crossing asteroids most likely are extinct or dormant comets. 

FREQUENCY OF IMPACTORS: 

<>Pea-size meteroids--10/hr
<>Walnut-size--1/hr
<>Grapefruit-size--1/10 hrs
<>Basketball-size--1/mo
<>50-m rock that would wipe out an area the size of New Jersey--1/century
<>1-km asteroid--1/100,000 yrs
<>2-km asteroid--1/500,000 yrs
<>A "nemesis" parabolic comet impactor would give us only a 6-month warning. 



