The new map of the Tunguska tree fall
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We have plotted a new map of the Tunguska tree fall on the basis of three datasets: 1) revised Fast data collected on-site during 12 different expeditions from 1958 up to 1979, 2) data from the 1938 aerophotosurvey, directed by L. A. Kulik, 3) data collected in 1967 by Anfinogenov group. To analyse Kulik’s data and to link the 1938 photographs to the ground, the “Tunguska99 expedition”, in collaboration with the Russian “State Research Institute of Aviation Systems” (GosNIIAS), carried out a new aero-photographic survey. The 1999 survey covered a surface of ~300 km2 between the latitudes 60° 50' 00" N and 60° 58' 30" N and between the longitudes 101°45' 00" E and 102° 05' 00" E, corresponding to an area a little larger than that of the 1938 aero survey. We have measured on the digitalized photographs the direction of single fallen trees and we have obtained an averaged azimuth for each trial area. For the first time, 19,106 singletree azimuths have been measured on 350 trial areas of the 1938 survey. Moreover we have assigned a reliability degree for each trial area averaged azimuth. The reliability degree has been introduced on the basis of the percentage of singletree azimuths that lay in a sector of 15° centered on the averaged azimuth. The azimuths obtained give information on the direction of the blast wave. Assuming that the Tunguska Event was caused by the explosion in the atmosphere of a single body, we obtain a final trajectory azimuth α = 110° ± 5°. However, on the basis of the tree fall data and earlier eyewitness testimonies, we consider that the Tunguska Cosmic Body was a multiple bolide formed by at least two bodies of similar mass. The same tree fall data are compatible with the hypothesis that two bodies entered the atmosphere very close to each other following parallel trajectories with azimuths α ~135° and an inclination of the total combined shock wave axis between 30° and 50°. The first body, with a greater mass, emitted the maximal energy at a height of about 6-8 km. The second, of minor mass, flew a little higher, on the right side and behind the first body, following the azimuth α ~135° in the direction of the lake Cheko.      
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