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      A correct  interpretation  of the Tunguska event is needed to explain  the  effects  observed in some vegetable  and  animal species of the devastated region. The work  of the Bologna research group aims at searching for  experimental data concerning  the composition and nature of the  Tunguska Cosmic Body (TCB) and  on  the  mechanism of the explosion. Our team used an original  method to search for  microremnants of the TCB [1--2]. The underlying  hypothesis of  the method is that  in forest conifers that have survived the Tunguska catastrophe the fluid resin has  acted as a  trap,  as happens in amber, for aerial particles present  at  the moment of  the event. The tree growth rings provide information   on the age of the resin and  therefore on the time when the particulate  was trapped. The overall size,  morphology  and  chemical composition of the particles  have been determined  using a scanning electron microscope equipped with an energy dispersive X-ray   spectrometer. The time distribution of the 7163 particles observed made it possible  to identify 14 elements as probable constituents of the TCB, i. e. Fe, Ca, Al, Si, Au,  Cu, S, Zn, Cr, Ba, Ti, Ni, C and O. Some particles, for example those shown in it  Fig. 6 d and it Fig. 10 right of  ref. [1], have a  composition which is typical of stony  meteorites. The composition of other particles is different from what one would  expect from a stony body. Probably most of the particles observed in the 1908-year  peaks arrived in the resin from the TCB, while the rest were transported from the  ground by the blast wave. 


        During our examination of the wood of conifers surviving the  1908  catastrophe we have observed the following biological effects surely   due to the  event: internal haemorrhages (emission of resin)  in the tree rings grown before  1908, traumas in the 1908 growth rings of  trunks and branches, 1908 rings with an  anomalously clear late wood  indicating a reduced lignification, particularly thin  tree rings in 1909  indicating defoliation, an irregular shape of some tree rings in  1910--1913,  probably due to compression by the bark damaged in 1908, enlarged growth ring widths beginning from 1910, an eccentricity in tree sections indicating  the direction of the shock wave. All these phenomena are  discussed in details in  contribution [3] to the present Conference. 
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      We have described in previous papers [1--2] our search for microsized particles  trapped in the resin of trees that survived the Tunguska  catastrophe. Here some  biological effects of the Tunguska impact,  observed during our examination of the  wood of surviving conifers, are  reported. No doubt some of these  phenomena are  direct  consequences of mechanical and thermal effects of the 1908 explosion. Among them the traumas in the 1908 growth rings of trunks and branches and a  kind of internal haemorrhage, i. e. an emission of resin, in the rings grown before  1908. The 1908 ring itself generally has a normal width showing that its growth was  practically complete on  30 June, 1908. This ring, however, has an anomalously  clear late wood,  characterized by narrower cells with thinner walls, indicating not  only a reduced cambium activity, but also a reduced lignification. The reduced  photosynthetic activity, due to defoliation, is responsible for the minimum (often  about 0.1 mm) reached by the ring width in 1909. In 1910--1913, some rings of  different trees have a very irregular shape, due to a  possible compression by the  bark damaged in 1908. Finally, an observation of  the tree section as a whole  indicates that trees not overthrown by  the explosion were left leaning in the  leeward side of the shock wave, thus causing an eccentricity in the tree section  corresponding to the direction of the shock wave. 


      The cause of the anomalous growth of tree rings after 1909  is more  controversial. We collected tree ring  data for 9 spruces, 1 larch and 1 Siberian pine.  A comparison of the average  tree ring width over about 30 years before 1907 and  exactly the same period after 1909 has confirmed the width increase for all the 11  trees examined.  


      From these data no correlation with the tree position has been found. The trees   were divided into two groups: 5 trees with an average ring width before 1907 equal  to about 0.4 mm and a second group  with a ring width of about 1 mm. After 1909  both groups reach approximately  the same ring width of about 1.2--1.5 mm with  an increase for the first group by a factor 3--4, as against a factor 1.2--1.5 for the  second group. 


   


        References:  Longo G., Serra R., Cecchini S. and Galli M. (1994) it  Planetary and Space Science,  n. 2, 163--177. Serra R., Cecchini S., Galli M. and Longo G. (1994) it  Planetary and Space Science,  n. 9, 777--783.








