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Introduction:  The Popigai impact fluidizites are 

rather specific rocks first found in the terrestrial impact 
structures [1-5]. They form dykes or veins in the target 
gneisses and are the result of injection of hot and very 
mobile volatile+melt mixtures into the host rock. The 
mixtures were derived from the marginal part of the 
shock melting zone; the injection had taken place un-
der the residual shock pressures [3]. Data on water 
fluid inclusions in the lechatelierite schlieren from the 
rocks are reported below. These data include the re-
sults of both the cryometric and thermometric studies, 
which allow estimate the conservation pressures of 
water fluid in lechatelierite.  

Observations:  A great number of syngenetic wa-
ter fluid inclusions of various densities (gaseous, 
gas+liquid with various proportions between the com-
ponents, and even entirely liquid ones at 20oC) are 
present in most of the lechatelierite schlieren (Fig. 1).  

 
 
Fig. 1. Dense water fluid inclusions in lechatelierite 
from the Popigai impact fluidizites. Microphotograph 
in plane polarized light, sample #2379-2a-I. 

 
Following to cryometry [3,6], water fluid of the inclu-
sions has low salinity (0.5 to 8 wt. % in NaCl-
equivalent). The inclusions studied ranged from en-
tirely liquid ones (water fluid density ~1 g/cm3) down 
to gas+liquid ones (90 vol. % of gas vs. 10 vol. % of 
liquid; water fluid density ~0.1 g/cm3), and down to 
essentially gaseous ones (gas phase is dominating; 
water fluid density <0.1 g/cm3). Minimal temperature 

of SiO2 melt can vary from ~1450oC (in case of unsta-
ble melting of quartz, data by [7]) to ~1700oC. So, the 
dense, ~0.1-1 g/cm3, water fluid inclusions in lechatel-
ierite indicate that the range of their conservation pres-
sure was, at least, as broad as ~0.1 GPa to ~3.3 GPa 
(Fig. 2). 

 
Fig. 2. Phase diagram of water after [8]. Indicated in 
blue, is the pressure field of conservation of dense (1-
0.1 g/cm3) water fluid inclusions at 1450oC-1700oC. 
 
For less dense water inclusions the conservation pres-
sures can fall down to 0.01 GPa.  

Following to thermometric investigations, synge-
netic water fluid inclusions of various densities in le-
chatelierite show a broad range of homogenization 
temperatures; the type of homogenization is also vary-
ing: into liquid, gaseous and, even, into super-critical 
phase (Table). Summarized, these data also show a 
broad range of conservation pressures for the inclu-
sions, varying from 0.1 to 2.3 GPa (Fig. 3).  

Discussion and conclusion:  Syngenetic water 
fluid inclusions of various densities contained in le-
chatelierite are of a definite genetic concern. They 
keep information about the earliest stages of origin of 
the Popigai impact fluidizites. Both the cryometric and 
thermometric investigations show that the conservation 
pressures for the inclusions were too large and rather 
heterogeneous (from ~0.1 to ~3.3 GPa). As the le-
chatelierite schlieren were still liquid at the moment 
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Table. Water fluid inclusions in lechatelierite from the 
Popigai impact fluidizite dykes: temperatures of ho-
mogenization. 

 
Temperature 

range of homog-
enization, oC 

Number of 
inclusions 
analyzed 

Liquid (L), gas 
(G) or critical 
(C) type of ho-
mogenization 

   
140-160 7 L 
160-180 5 L 
180-200 4 L 
200-220 8 L 
220-240 6 L 
240-260 10 L 
260-280 5 L 
280-300 7 L 
300-320 10* L, G 
320-340 1 L 
340-360 9** L, G 
360-380 6 G 
380-400 1 C 

   
Notes: Sample #ПMK-2379-2a-I; * – 7 liquid and 3 
gas homogenizations; ** – 3 liquid and 6 gas homog-
enizations. 
 

 
Fig. 3. Estimation of conservation pressures for the 
water fluid inclusions in lechatelierite from the Popigai 
impact fluidizites based upon thermometric study. P-T 
plot for water after [9] is in use, with a proper extrapo-
lation to the high temperatures and pressures. Figures 
in circles are the densities of water fluid in g/cm3.  
 

of the rock origin, these pressures indicate the baric 
conditions of the dykes' formation. Of course, such 
pressures could not be lithostatic. So, fluid+melt mix-
tures intruded into the host gneisses at some residual 
shock pressure, and this pressure was still kept after a 
long excavation travel of the mixtures on a distance 
not less than ~12-15 km [3]. The delay of the shock 
pressure release is supposed to be related with the ac-
tion of water buffer. The importance of water in be-
havior of shocked “wet” lithologies is known [10].  

Syngenetic water fluid inclusions of various densi-
ties in lechatelierite are the unique result of the impact 
petrogenesis. The origin of the inclusions can be ex-
plained by a combined action of the next factors: i) a 
strong micro gradient of shock metamorphism of 
quartz, resulted in origin of “hot” and “cold” micro-
spot assemblage within the lechatelierite melt; ii) 
quenching of lechatelierite schlieren; iii) delay of 
shock pressure release by the action of water fluid. We 
know only one case for the pure endogenic products, 
when the syngenetic fluid inclusions of various densi-
ties were found in partially-molten & quenched rhyo-
lite xenolith from the underwater neo-volcanic basalt 
flow on the oceanic bottom [11]. However, the range 
of the densities in the last case is much more narrow. 

The data presented show that relatively “long-
living” and very mobile systems with residual shock 
pressures and high penetration ability could originate 
in “wet” shocked rocks. This feature of fluid regime of 
impactites have to be common for impact structures, 
both in terrestrial and in other planets cases (Mars, 
etc.), when the target rocks are saturated with water. 
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