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SUMMARY           

The results of additional approbation of low-cost direct-prospecting technology of frequency-
resonance processing of satellite and photo images on the territory of Hranice Abyss caves 
location (Czech Republic) are presented. Reconnaissance studies were carried out in order to 
study the deep structure of the site of caves location, to determine the depth of its distribution. 
Studies show that caves are located within a volcano of ultramafic rocks with root at depth of 
723 km. This volcano is covered from above by the thick layers of marls and siliceous rocks. 
At depth of 57 km in the volcano there are conditions for the synthesis of oil, condensate, gas, 
phosphorus. However, a thick stratum of siliceous rocks and marls does not allow 
hydrocarbons to migrate to the upper parts of cross-section. The recorded interval of 7.70-
1016.0 m of responses at water frequencies show that depth of the caves is 1016.0 m and the 
filling cave water is surface, not deep. The Hranice Abyss caves were formed by epigenetic 
processes. The results of the direct-prospecting methods testing in various regions of the world 
testify to their efficiency and practical applicability in the search and exploration of aquifers, 
as well as ore and combustible minerals. 
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Introduction. In September 2020, an informational message appeared (Lipuma, 2020) about the 
results of geophysical studies in the area of the Hranice Abyss cave complex in eastern Czech 
Republic, published in the article (Klanica et al., 2020). From the publications it follows that Hranice 
Abyss is the deepest cave complex in the world, filled with fresh water. This report presents the 
results of reconnaissance studies at the site of the Hranice Abyss cave complex using low-cost direct-
prospecting technology of frequency-resonance processing and decoding of satellite images and photo 
images. The experimental work carried out was aimed at studying the features of the deep structure of 
the site of the cave complex location, determining the depth of its distribution, as well as working out 
the measurement technique when searching for aquifers.  
 
Research methods. Experimental studies at the survey sites were carried out using methods of 
frequency-resonance processing and decoding of satellite images and photo images, vertical scanning 
(sounding) of a cross-section in order to determine (estimate) the depths and thicknesses of various 
rock complexes and minerals sought, as well as methods of integrated assessment of oil and gas 
prospects of local sites and large blocks (Yakymchuk et al., 2019). These methods are based on the 
frequency resonance principle of useful signals recording. Important components in the modifications 
of the direct-prospecting methods used are the bases (sets, collections) of chemical elements, 
minerals, oil and condensate samples, as well as sedimentary, magmatic and metamorphic rocks, the 
resonant frequencies of which are used during the satellite images and photo images processing. The 
collection of oil samples in the database includes 117 copies, gas condensate - 15 samples. The base 
of sedimentary rocks consists of 10 groups, and the collection of photographs of igneous and 
metamorphic rocks includes 15 groups (Yakymchuk et al., 2019). Photos of the used sets of samples of 
sedimentary, metamorphic and igneous rocks are taken from an electronic document on the website 
http://rockref.vsegei.ru/petro/. Figure 1 shows sets of samples of marls, siliceous and ultramafic rocks 
from the used collections of sedimentary and igneous rocks. 
Some experimental results, obtained with the used set of modified mobile direct-prospecting methods, 
are presented in articles (Yakymchuk et al., 2019; Yakymchuk and Korchgin, 2019; 2020).  
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b) 
 

Figure 1 Photographs of rock samples whose 
resonant frequencies are used during images 
processing: a) 9-th group of sedimentary rocks 
(marl); b) 10-th group of sedimentary siliceous 
rocks; c) group 7 of igneous (ultramafic) rocks 

 
 

c)  
 

When conducting numerous studies using the described direct-prospecting methods in 2019-2020, the 
optimal procedure (processing graph, sequence of actions) was worked out, which was used during 



Monitoring’2020   

 

 

XIV International Scientific Conference “Monitoring of Geological Processes 

and Ecological Condition of the Environment” 

10–13 November 2020, Kyiv, Ukraine 

 

the work within all the surveyed areas and sites. The graph used for processing an individual satellite 
image (or its local fragment) includes the following sequence of actions (steps). 
1. Fixing from the surface the presence (absence) of responses (signals) from the following set of 
minerals: oil, condensate, gas, amber, oil shale, breccia mudstone, gas hydrates, ice, coal, anthracite, 
hydrogen, water (deep), diamonds, brown coal, iron ore, potassium-magnesium salt, sodium chloride 
salt (hereinafter, simply salt). 
2. Registration of responses from sedimentary, metamorphic, and igneous rock groups. 
3. Establishing the presence on the survey area of deep channels (volcanoes), filled with various rock 
groups; determination of the depths of the location of the roots of volcanoes. 
5. Definition of rock groups (or individual group samples) from which signals are recorded at the 
frequencies of oil, condensate, gas and water (deep). 
6. Establishing the presence (absence) of responses from oil, condensate, gas and amber at a surface 
(depth) of 57 km — the predicted boundary for the synthesis of hydrocarbons and amber in deep 
channels (volcanoes) filled with certain rock groups. 
7. Establishing the presence (absence) of responses from water (deep) at a surface (depth) of 68 km — 
the predicted boundary of water synthesis in volcanoes of a certain type. 
8. By scanning a cross-section with different steps from the surface up to 15 km, depth intervals are 
determined, within which responses are recorded at the resonant frequencies of oil, condensate, gas. 
Clarification of the depths of most promising HC intervals location in the cross-section during an 
additional scanning with a smaller step. 
9. In the case of recording responses from the 6th group of igneous rocks (basalts) on the surveyed 
area, the depth of the upper boundary (edge) of basalts, as well as the depths of the beginning of 
recording responses at the resonant frequencies of hydrogen and water from basalts, are estimated. 
10. When establishing the presence on the survey area of signals from the 11th group of igneous rocks 
(kimberlites), the depth of the upper edge of the kimberlites, as well as the depth interval, within 
which responses are recorded at the frequencies of diamonds, are determined. 
Considering the reconnaissance nature of the studies performed, the described set of separate 
procedures for processing satellite images in full within all the surveyed areas was not implemented. 
 
The results of experimental work. To conduct experimental studies in the area of the Hranice Abyss 
cave complex, a photograph of the descent site into the cave (Figure 2) (Lipuma, 2020), as well as a 
satellite image (Figure 3) of a larger area of the territory in the region of cave location (Klanica et al ., 
2020) were used. 
At the first stage of the work, the frequency-resonance processing of the photograph of the descent 
site into the cave was carried out (Figure 2). 
During the frequency-resonance processing of the photo image of the descent into the cave (Figure 2) 
from the surface, responses at the frequencies of oil, condensate, gas, phosphorus, dead water, 
potassium-magnesium salt and sodium chloride salt were not recorded. 
Signals were received from 9 (marl) (Figure 1a) and 10 (siliceous) (Figure 1b) groups of sedimentary 
rocks, as well as from the 14th group of magmatic rocks. 
On the surface of 50 km, there were no signals from siliceous rocks. Consequently, there is no 
volcano of these rocks in this area. But at a depth of 50 km, responses were obtained from 7th group 
of igneous (ultramafic) rocks (Figure 1c). By fixing the responses at different depths (50, 150, 450, 
550, 650, 723 km), the root of the volcano of ultramafic rocks was determined at a depth of 723 km. 
At the surface (depth) of 50 km from the lower part of the cross-section, signals were received from 
potassium-magnesium salt, lonsdaleite, dead and living water, phosphorus, gas, condensate and oil. 
There were no signals from hydrogen, diamonds. 
On the surface of 57 km, responses from oil, condensate, gas, phosphorus, living water, lonsdaleite, 
and potassium-magnesium salt were recorded. And on the surface of 57.1 km, there were no 
responses from these substances. 
By fixing the responses at different depths, it was found that the upper edge of ultramafic rocks is 
located in the depth interval 32-33 km. 
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On the surface of 32 km from the upper part of the cross-section, responses were obtained from marls 
(low intensity), siliceous rocks and water (weak); there were no signals from lonsdaleite and 
potassium-magnesium salt. 
By scanning the cross-section from the surface, step 10 cm, responses from water were obtained from 
the interval of 7-380 m. Scanning was carried out up to 880 m, 
On surfaces of 400 and 800 m, there were no responses from water from the lower part of the cross-
section, but from the upper part they were recorded immediately (without delays). 
 

 
Figure 2 This cave is the entrance to the Hranice 
Abyss in the eastern Czech Republic (Lipuma, 2020) 

 

 
Figure 3 Satellite image of the area  

in the region of Hranice Abyss cave location  
(Klanica et al., 2020)  

 
The obtained interval of 7-380 m of recording the responses from water allows us to conclude that in 
a small section of descent into the cave, shown in the photograph (Figure 2), the depth of the cave is 
only 380 m. Deeper the cave goes away from the site contours in the photograph. In this regard, the 
frequency-resonance processing of satellite images of larger areas in cave region was also carried out. 
During processing of the entire satellite image (Figure 3), signals from oil, condensate, gas, 
phosphorus and water with a delay, lonsdaleite, potassium-magnesium salt (with a delay) were 
recorded. No responses were received from hydrogen and sodium chloride salt. 
Signals were recorded from marls (of low intensity) and siliceous rocks, as well as from the 7th and 
14th groups of igneous rocks. The upper edge of ultramafic rocks is determined at a depth of 24-25 
km. By scanning the cross-section from 24 km, step 10 cm, the value of the upper edge was refined: 
24360 m. 
On the surface of 24300 m, responses from marls and siliceous rocks were obtained from the upper 
part of cross-section, and from the lower part of cross-section from oil, condensate, gas, phosphorus, 
water (immediately), dead water (immediately), lonsdaleite, and potassium-magnesium salt.  
When processing a fragment of a satellite image at the site of the cave (Figure 4) at depths of 800 and 
1000 m, responses from water were recorded. The lower edge of ultramafic rocks is defined in the 
depth interval 32-33 m. 
By scanning the cross-section from 800 m, step 10 cm, the responses from the water were recorded up 
to 1015.50 m. Refinement of the depth value: from 1010 m, step 1 cm, signals from the water were 
recorded up to 1016.0 m. 
When scanning the cross-section from the surface, a step of 1 cm, the responses from water began to 
be recorded from 7.70 m. 
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Main results. The results of instrumental 
measurements presented above in the text allow 
us to state the following. 
1. The Hranice Abyss cave complex is located 
within a deep channel (volcano), filled with the 
7th group of igneous (ultramafic) rocks (Figure 
1c), with a root at a depth of 723 km. 
2. In the surveyed area, this volcano (ultramafic 
rocks) is overlain by a thick stratum of marls 
(Figure 1a) and siliceous rocks (Figure 1b) (9th 
and 10th groups of sedimentary rocks). Marl and 
siliceous rocks are also products of other types 
of volcanoes, and the roots of these volcanoes 
are located outside the surveyed area. 
3. In many cases, conditions for the synthesis of 
oil, condensate, gas, phosphorus, water, dead 

water, lonsdaleite and potassium-magnesium salt are created in the volcanoes of ultramafic rocks at 
the boundary (depth) of 57 km. The responses (signals) from these substances were recorded during 
the satellite images processing of the survey area. 
4. Within the volcanoes of ultramafic rocks, there are channels through which synthesized 
hydrocarbons can migrate to the upper horizons of the cross-section. However, a thick stratum of 
siliceous rocks and marls does not allow oil, condensate, gas and phosphorus to migrate in large 
volumes to the upper parts of the cross-section and form deposits there. 
5. The fixed interval of 7.70-1016.0 m of responses at water frequencies allows us to conclude that the 
depth of the cave complex is 1016.0 m. 
6. The results of recording the responses from water by scanning only from the upper part of the 
cross-section indicate that the water filling the cave is surface (meteoric), not deep. The Hranice 
Abyss cave complex was formed by epigenetic processes. 
 
Conclusions. The results of conducted experimental studies indicate of information content of 
satellite and photo images, as well as the efficiency of frequency-resonance technology for theirs 
processing and decoding. Mobile methods of this low-cost and direct-prospecting technology can be 
used during the search and exploration of aquifers, ore and combustible minerals, as well as for 
studying the deep structure of large prospecting blocks and local areas. 
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Figure 4 Satellite image of the local area near 
the Hranice Abyss cave (Klanica et al., 2020) 


