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In abstract(s) journals «Geology and Geophysics» for the last years (1996-2003) papers devoted to discontinuities at depths of about 410 km and 660 km usually related to polymorphic transformations are met very often.  They are registered by many researchers in different parts of the globe with the help of various methods and seem to be widespread.  The researchers pay attention to the fact that these discontinuities are very sharp and processes of reflection and conversion of seismic waves occur effectively at them.

We tried to use the results of investigations of these discontinuities in order to obtain additional data of the seismic focal zone physical nature.  For this purpose we considered the problem from two viewpoints (two hypotheses): 1) seismic focal zone is the intruded rigid lithospheric plate and 2) seismic focal zone is a system of deep faults formed at the boundary between continental and oceanic structures. 

In the first case the rigid lithospheric plate will probably «pierce» the high-velocity discontinuities at depths 410 km and 660 km.  These discontinuities can sag down, which we cannot observe in reality.  Another result is expected if seismic focal zone is a system of deep faults.  It is known that the former discontinuity is exothermic, whereas the latter one is endothermic (Vinnik, 1999). This means that heat energy will be discharged by the former discontinuity formation, whereas it will be absorbed by the latter discontinuity formation.  If we liken seismic focal zone to fault zone, the stresses generated by the rock mass above the discontinuity will be partially reduced.  In this case the process of olivine transition into another modification can begin at lesser than 410 km depth.  This does not contradict to the observed facts.  For example, in the Kuril-Okhotsk region and also possibly in Japan the upper boundary of polymorphic transformation will uplift ( to 50 km (Tarakanov, 2000).

From these positions we can suppose that by exothermic polymorphic transformations upper mantle partial melting is possible at the depth 350 –400 km with formation of a great number of mobile fluids.  Maybe the partial melting zone at the depth of about 100 km is well projected to the area of intersection of the first polymorphic transformation discontinuity by the seismic focal zone.

By construction of verified velocity sections of seismic waves it was necessary to take unto account the effect of the fixed anomalous layers on a character of correction curves (tp = temp. – tgod. = f(().  For this purpose A.O. Bobkov has executed computer model experiments with the help of the program compiled by O.K. Omelchenko.

The averaged empiric curve of residuals  (tp for geotraverse 3 coinciding with the known profile 1M – 10 in its eastern part was used as the reference one for comparison to theoretical curves (tp = ttheor. – tgod. = f(().

A comparative analysis of the data showed that the most probable parameters of anomalous layers caused by polymorphic transformations correspond to model M (Tarakanov et al., 2003).  From this model depth up to the former discontinuity is 360 km.  This fact is confirmed by seismological data on lifting of the fixed discontinuity to about 50 km in the place of its intersection with the seismic focal zone.  The transition layer thickness for the former discontinuity is 20 km and velocity drop at the discontinuity is + 0.6 km/sec.

Depth 660 km, the transition layer thickness 20 km and P-wave velocity drop + 0.5 km/sec can be considered to be most probable for the second anomalous layer roof. As a result of the analysis the following conclusions can be drawn on the discontinuities of polymorphic transitions:

1. Deep location of discontinuities 410 km and 660 km related to polymorphic transitions varies in average a little beneath continents and oceans and practically does not depend on the surface tectonics above these discontinuities. This can probably testify to the fact that thermodynamic conditions at the fixed depths beneath continents and oceans vary a little.

2. The transition zone thickness between these discontinuities is in average 240-260 km.  Its thickness sharply increases and can reach 300 km within seismic focal zones of the Pacific seismic belt.  The transition zone thickness can also remarkably increase with temperature variation by horizons.  The upper and lower discontinuities have a tendency to move vertically in opposite directions (Stammer et al., 1992; Vinnik et al., 1997).

3. Depth variation up to the discontinuity of polymorphic transformations is observed by great difference from average thermodynamic parameters at these depths.  For example submergence of discontinuities of polymorphic transitions to 2-30 km is fixed beneath stable parts (Flanagan, Shearer, 1999).  On the contrary, in the regions subjected to tectonic activity, e.g.East-Pacific Rise, Hawaiian Islands etc. both discontinuities are lifted a little and there was observed remarkable dissection of their relief (Neele, Shnider, 1992).

4. Beside the above two discontinuities an intermediate less expressed discontinuity is also distinguished   in the transition zone within the depth interval 520-580 km (Yegorkin, 1999; Pavlenkova, Solodilov, 2000).

5. Viscosity decrease is fixed within the region of discontinuities of polymorphic transitions.  Possibly it is related to variation of temperature conditions by occurrence of polymorphic transformations.

