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Geothermal activity in the active volcanism areas 

is connected with maar-diatrem volcanism. This is 

shown by the products of volcanic activity. 

Geothermal is associated with ignimbrites, pumices 

and other kind of piroclastics rocks. Very often 

piroclastics sediments (ignimbrites, sintered tuff) 

with indication of agglomeration and pumices are 

found as layers which are separated each other. 

Geological positions of these rocks show that they 

were formed by one or few eruption centers which 

are situated near each other. Also is possible to 

observe other kind of relation between these rocks. 

Sometimes the layers of these rocks are arranged in 

one profile, and it shows that their origin are related. 

The relation between sintered tuffs, ignimbrites, 

pumice formations and effusive-extrusive rocks give 

information about the mechanism of phreato-

magmatic processes which are necessary to 

understand in the study of actives and fossil 

hydrothermal-magmatic systems.       

The regions of Geysers Valley and Uzon 

depression in Kamchatka are places of evolution of 

acid volcanism, which is interconnected with 

volcanoes Kichpinych and  Uzon (Fig. 1).      

The products of acid volcanism like pumice, 

ignimbrite, sintered tuff, lavas and extrusions 

composed of rhyolite, rhyolite-dacite, dacite and 

andesite, were erupted like phreato-magmatic 

explosions and effusions outpourings.      

Pumice deposits in the Uzon depression area 

(Geysernaia river valley) are of two types: a) loose 

and slightly consolidated clastic pumices, and b) «in 

situ » pumices of extrusions.      

Loose and slightly consolidated clastic pumices. 

The rock mass is characterized by an absence of 

sufficient sorting and a purely pumice composition 

of the fragments. The pumice is highly porous, light 

and looks like a foamy finely porous glass.       

«In situ» pumices of extrusions. The distinction 

of this type is determined by their distinct genetic 

relations to the extrusions and by a different 

character of occurrence. These pumices are found in 

apical parts or on the flanks of minor extrusions 

developed near the head of the Shumnaia river 

valley.      

Glacial deposits of the last phase of the Upper 

Quaternary glaciation are widely developed in the 

Uzon depression. A study of the morphological 

structure of the extrusions and of the extrusive 

massifs, as well as an investigation of the 

lithological composition of the morainе material 

enabled us to establish that the injection of the 

extrusions took place under the conditions of a 

glaciation.     

Apparently, the formation of intermittent water 

streams with big discharges was taking place during 

the injection of extrusions. As a result of their 

activity there has been an intense destruction, 

transport and redeposition of pumices with the 

formation of clastic pumice rock masses.      

We suggest, that pumices occur because of 

spontaneous degassing, and ignimbrites forms by the 

eruptions.  As a result of degassing and eruptions, 

vacuum is produced in some parts of evacuation 

channels. At the same time take place erosion of the 

wall of the evacuation channel, carrying into the 

eruption column a lot of clastic materials and 

compressing the pulverized rocks, plugs with high 

density are formed.       

When formation of a plug occurs in the surface, 

air from the atmosphere comes to the empty spaces 

decreasing its density until the plug breakdown and 

then carried on the slope of the structure.      

The formation of sectors with rapid decreasing of 

pressure (reaching a pressure lower than atmosphere 

pressure) inside of the reservoir of eruptive gases 

causes an intensive and spontaneous degassing of 

fusions. As a result of the degassing, which can 

reach few kilometers, a piezometryc depression is 

produced in the aquifer and inside of the magmatic 

reservoir connected with the aquifer. This 

hydrodynamic process has an influence on the 

behavior and duration of the phreatic and phreato-

magmatic eruptions. 
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Fig.1. Geological map of the Uzon-Valley of the geysers area (Leonov, 1989) 
 

 

1 – alluvial, dealuvial sediments, kolluvium (Q4); 2 – andesi-basalt, andesite lavas (Q4); 3 - ice-borne 

sediments ((units: I, II, III, IV, V, VI, )(Q32-Q34); 4 - andesite lavas (Q3); 5 – pumice of  the Uzon caldera 

(Q32); 6 - dacite lavas: а – first phase, b – second phase, c – third phase (Q31 –Q4) ; 7 – ignimbrites(Q32);  8 - 

basaltic lavas (Q31); 9 - lacustrine sediments and andesitic lavas – first step formation of calderas (Q1-Q2); 10 – 

erosion boundaries Uzon-Geyser depression; 11 – slag cone and other volcanic sites ; 12 – craters; 13 – maar; 14 

– dykes; 15 – faults: a- fractures, b - thrust-fault; 16 – thermal areas; 17 – deposits in the calderas (in the section) 

18 – geological boundaries (in the section); 19 -  geological boundaries inter the unites (mark horizontes).   

 

 

 

 

 

 

 

 


