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In this work we have tried to estimate genesis and some parameters of ultramylonites (UM) and 
pseudotachylites (PT) formation in the central uplift of Puchezh-Katunky Astrobleme on the basis of super deep 
core hole studying made in that uplift. 

The central uplift of this astrobleme is formed by Archean amphibolite, gneisses, plagiogneisses, 
diffkrent schists. AU these rocks are embedded with dolerite and ultrabasite dykes. Central uplift rocks bear traces 
of shock metamorphism showing that maximum shock loading in the Astrobleme exceeded 50 GPa. In these 
rocks there is a network of branching veins, lenses (varying in width from several mm to several tens of cm) of 
solid brown rocks of aphanitic stnrcture where tiny rocks fragments are practically not deserved. 

Such formations from biotite- and biotite-garnet gneiss& and dolerites have investigated with the help of 
scamhg electron microscopy (--4DV) with energy-dispersive analyzer (An-10000). In the process of 
investigation with the help of electronic microscope it has been found that such rock formation are ultra thin 
M o n a 1  and in dependence of glass content refer to UM or PT. In UM a small quantity of glass fragments is 
present (first %) and in PT the fragment content is 30-406? of the rdc,  the rest is glassy cement matrix. In both 
types of rocks the fragments are those of surrounding rocks, their sizes varying from first tens of mkm to fist 
mkm often to tenth mkm. We have noticed characteristic features of impact mineral transformation neither in 
UM nor in PT. Both UM and PT are formed in situ without noticible replacement of fractional and fused 
material. 

With the help of Px-Gr and Amf-Px geotermometers and geobarometers [l] we have found the 
parameters of UM formation. The formation temperatures of UM in dolerites vary from 860° to 1290° C, 
pressures from 0.36 to 1.46 GPa. The formation temperatures of UM in Bi-Gr gneisses vary from 660-70O0 C. 

PT are observed in central uplift of Puchezh-Katunky Astrobleme more seldom than UM. PT have been 
found in Bi- and Bi-Gr gneisses. In such rocks with completely fused matrix fractions of quartz, orthoclase, 
garnet, plagioclase, apatite, sphenel are present. A very important feature of FT is that they are transformed into 
UM in some localities that is the quantity of fused material sharply decreases while that of fractional one 
increases. Thus a direct connection between UM and PT is quite clear. The fused matrix of FT is microporous, 
glassy, often with great quantity of dendrites. These dendrites are enriched by Ti, P, A1 and their composition 
corresponds to Px. In reference to 6 atoms of 0 these dendrites have the formula: 
(C~.57M@.3@~.40T~.23A~.12P0.10)1.81[Si1.&.60l.The cation sum in reference to 6 atoms of 0 is 
depleted which is often observed in crystals having great growth velocity. Dendritic pyroxenes with high P 
content are described in silicate inclusions in natural ironarbon alloy (Disco Island, Greenland). Penriched 
olivines are found in the same silicate inclusions and in Zaisho meteorite [2,3]. The studies of formation 
conditions of.these minerals as well as the results of experimental works [2-51 show that formation of such 
unusual pyroxenes ( P, Ti, Al-rich) require the combination of conditions which are seldom found together. 
These conditions are low Eg2 , high velocity of crystal growth, low Sicontent, high P205 - concentration in the 
melt. No doubt sharp melt super cooling together with its sharp superheating is of great importance. The 
combination of all these factors takes place in this case. UM and PT chemical compositions are sharply Si, Na- 
poor and P, Ti, Fe, M& Ca-rich in comparison with the surrounding rocks . h4aximum difference is observed for 
PT, the least-for dolerite UM (tabl., fig.) The same regular composition PT changes in comparison with 
surrounding rocks have been observed before [6]. So far as we have got proofs that UM and PT are formed in situ 
we are led to conclude that dark colour minerals and among them most of all biotite were the f is t  to take part in 
UM and PT formation processes. 

Um and PT formation results from the rock resistance to shear strength. In UM fraction melting just 
begins on the account of heat in Mction process, friction sliding. In PT wchich appeared those places where rock 
loading were greater complete fusion of line grained crystalline rocks take place at friction sliding. The resistance 
to shear strength for dark colour minerals is less than that for quartz and field spar [q. Among the dark wlour 
minerals biotite has the least resistance to shear strength. 

Therefore UM and PT are enriched with the components of dark colour minerals. Thus in UM and PT of 
Puchezh-Ka- features of shock metamorphism are absent. On the other hand numerous traces of plastinic 
deformation and fiiction fusion notifying that the genesis of these rocks results from the resistance to 
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shear strength. The parameters of UM formation agree with such a conclusion. Though the nature of shear 
strength in the studied rocks is undoubtedly connected with shock wave p r m s e s  UM and PT presence is not in 
general a sigh of impact processes. 
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Table 
Chemical Composition of ultramylonites, pseudotachylites and surrounding rocks. - ----_____________---__-_____-----------------------------------------------  

dolerite UM in dolerite Bi-Gr gneisses UM in gneisses PT in gneisses 
- - _ I _ I - - - - - - - - - - _ _ _ _ _ - 1 - - - - - - - - - - * - - - - - - - - - - - - - - - - -  

SiO, 52.06 51.05 68.34 44.90 41.41 
TiO, 1 .O 1.43 0.4 1 1.00 1.25 
44 17.43 17.03 16.36 19.50 18.63 
FeO 9.46 11.04 2.61 11.71 15.80 
MnO 0.19 0.22 0.13 0.10 0.12 
M@ 5.64 6.48 0.73 7.07 8.98 
CaO 10.11 9.86 2.01 10.45 6.38 
N%O 2.83 1.35 6.44 0.36 0.77 

0.72 1.32 2.49 2.45 5.42 
PA 0 0 0.1 0.1 3.2 

Fig. The rocks of target: (1) Bi-Gr gneisses; (2) dolerites. Ultramylonites: (3) in gneisses; (4) in dolerites. 
pd tachyl i tes :  (5) in gneisses 
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