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SUMMARY 

The results of reconnaissance studies within areas of exploratory wells drilling in Cabora 

Bassa Basin (Zimbabwe) are presented. The survey of large blocks in Basin was carried out 

on June 11, 2022 and of drilling site – on August 1, 2022. The results of frequency-resonance 

processing of Zimbabwe territory fragment with a license block and photograph with drilling 

site allow to state that probability of receiving fluid inflows (oil, condensate, gas) in 

commercial volumes in two projected wells on block is close to zero! Within license block 

only signals at frequencies of 11th (kimberlites) group of igneous rocks and diamonds were 

registered. It is advisable to realize a project of reconnaissance survey of entire Zimbabwe 

territory in order to identify the most promising blocks for oil and gas detailed exploration. 

The materials of study, as well as results of previously performed experimental work at 

drilling sites indicate the advisability of additional use of direct-prospecting methods at stages 

of site selection for prospecting wells laying. The additional use of direct-prospecting 

methods during sites selection for prospecting wells laying makes it possible to detect the 

most optimal zones, as well as assess the feasibility of planned wells drilling within a 

promising structure. 
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Introduction. Information about the license block in CABORA BASSA BASIN (Zimbabwe) and two 

project wells is given in various documents on the website of Invictus Energy Ltd (Invictus…). A 

reconnaissance survey using direct-prospecting methods of individual fragments of the territory in 

CABORA BASSA BASIN was carried out in order to further test and improve the methodology of 

the integral assessment of the prospects for oil and gas potential (ore content) of large prospecting 

blocks and local areas. The materials of the prompt survey will be confirmed (or refuted) by the 

results of drilling two exploratory wells within the licensed block. According to information 

documents from Invictus Energy Ltd (Invictus…), drilling of wells within the license block will begin 

in June 2022. Frequency resonance processing of the satellite images (Fig. 1-3), presented below, was 

carried out on June 11, 2022 and the photograph of the drilling site (Fig. 4) – on August 1, 2022. 

 

Methods of research. Experimental investigations of a reconnaissance and detailed nature are carried 

out using low-cost and direct-prospecting technology, including modified methods of frequency-

resonance processing and decoding of satellite images and photo images, vertical electric resonance 

sounding (scanning) of the cross-section and a method of integral assessment of the prospects of oil 

and gas potential (ore content) of large prospecting blocks and local areas (Yakymchuk et al., 2019). 

Standing electric waves, discovered by Nikola Tesla in 1899 in the deep horizons of the Earth, are at 

the heart of certain methods of mobile technology. The processing of satellite images and photo 

images is carried out using resonant frequencies of various rocks (sedimentary, metamorphic, 

magmatic - http://rockref.vsegei.ru/petro/), oil, condensate, gas, ore minerals and chemical elements 

as samples. The features and capabilities of the methods used, as well as the measurement technique, 

are described in more detail in published articles and reports at conferences (Yakymchuk et al., 2019; 

Yakymchuk and Korchagin, 2019a; 2019b; 2022). 

 

Research results. The reconnaissance survey of individual fragments of the CABORA BASSA 

BASIN territory was carried out in two stages. At the first stage, frequency resonance processing of 

satellite images of large blocks of the region was carried out in an accelerated mode. At the second 

stage, a photograph of the drilling site of Mukuyu-1 exploration well was processed. 

Stage 1. Satellite image of a large area in the region of licensed block. During frequency-resonance 

processing of a satellite image (Fig. 1) of the territory with a licensed block in reconnaissance mode 

from the surface, as well as at a depth of 50 km, signals were recorded at frequencies of 8th 

(dolomites), 9th (marls), 10th (siliceous) groups of sedimentary rocks, as well as the 11th 

(kimberlites) groups of igneous rocks. 

 
Figure 1 Position of the licensed block on the satellite image of the territory (Invictus…) 



Monitoring’2022   

 

 

XVI International Scientific Conference “Monitoring of Geological Processes 

and Ecological Condition of the Environment” 

15–18 November 2022, Kyiv, Ukraine 

 

These results of instrumental processing of the image indicate the presence within the surveyed area 

of volcanic complexes filled with dolomites, marls, siliceous rocks and kimberlites. In volcanoes of 

this type, the conditions for HC synthesis at the boundary of 57 km are not created – responses at the 

frequencies of oil, condensate, and gas have never been recorded in these volcanoes. 

Due to the absence of volcanic complexes (structures) on the territory of the reconnaissance survey, in 

which conditions are created for the synthesis of oil, condensate and gas, additional instrumental 

measurements using a satellite image in Fig. 1 were not carried out. 

Main conclusions. The results of a promptly conducted (06/11/2022) reconnaissance survey of a 

fragment of the Zimbabwe territory with a licensed block allow us to state that the probability of 

receiving fluid inflows (oil, condensate, gas) in industrial (commercial) volumes in two projected 

wells within the block is close to zero! 

Stage 1. Satellite image of the license block. During frequency-resonance processing of a satellite 

image of a licensed block (Fig. 2) from the surface, no responses at HC frequencies (oil, condensate 

and gas) were recorded. Only signals at the frequencies of the 11th (kimberlites) group of igneous 

rocks and diamonds were registered. 

Responses from kimberlites and diamonds were also recorded on the surface of 50 km, which 

indicates the presence of a kimberlite volcano with diamond mineralization on the block territory. 

Additional instrumental measurements using a satellite image in Fig. 2 were not carried out. 

Main conclusions. The results of processing a satellite image of a larger block were confirmed - no 

signals were recorded at the frequencies of oil, condensate and gas! 

It is expedient to carry out additional instrumental measurements on the territory of the block in order 

to determine the depths of the upper edge of kimberlites, as well as depths of the responses at the 

diamond’s frequencies fixing. 
 

  
Figure 2 Satellite image of the license block 

 

Figure 3 Satellite image of the area below 

the license block 
 

Stage 1. Satellite image of the area below the licensed block. During the frequency-resonance 

processing of the satellite image in Fig. 3 from the surface, as well as at a depth of 50 km, signals 

were recorded only at frequencies of the 8th (dolomite) group of sedimentary rocks, which indicates 

the presence of a dolomite volcanic complex within the site. 

Additional instrumental measurements using a satellite image in Fig. 3 were not carried out. 

Brief comments for stage 1. In the documents of Invictus Energy Ltd on the site (Invictus…) there is 

also information about the expansion of the search block in Fig. 1 and 2 about 8 times! The extended 

search block is also included in the image area in Fig. 1. Considering the results of the reconnaissance 

studies conducted, it is not advisable for Invictus Energy Ltd, to carry out further exploration work for 

oil and gas within the extended exploration block! 

In connection with the above, what remains to be done in Zimbabwe by Invictus Energy Ltd, if the 

results of a reconnaissance survey of a prospecting block for oil and gas will be confirmed by 

drilling?! Taking into account the results of the conducted instrumental measurements (including 

those in various regions of the world), two directions of further work are possible. 

1. Conduct prospecting for ore minerals on the licensed area. Thus, responses at the frequencies of 

kimberlites and diamonds were recorded within the block. Reconnaissance survey of the block using 

mobile direct-prospecting technology can also be carried out in order to determine which ore minerals 

can be found by detailed prospecting. 
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2. Implement a joint project of reconnaissance survey of the entire territory of Zimbabwe in order to 

identify large blocks that are promising for detailed prospecting for oil and gas, natural hydrogen and 

ore minerals. Brief information about the features of such a project is given in the end of these theses. 

 

Stage 2. Mukuyu-1 well site. A photograph of the Mukuyu-1 drilling site is shown in Fig. 4. 

Frequency-resonance processing of a photograph in demo mode was carried out at August 1, 2022. 

During the frequency-resonance processing of the photograph (Fig. 4), no responses at the 

frequencies of oil and gas were recorded (the procedures for recording the responses were carried 

out in a detailed mode in the time interval 0-90 s). 

From the interval of 26 m - 6.5 km, signals of the 10th (siliceous) group of sedimentary rocks were 

recorded by the cross-section scanning. The responses of the 8th (dolomites) group of sedimentary 

rocks were recorded deeper (the lower boundary of dolomites was not determined by scanning). From 

the interval of 50-723 km, responses of the 10th (siliceous) group of sedimentary rocks were obtained. 

No further instrumental measurements were taken at the drilling site 

The processing results allow us to state that the probability of receiving fluid inflows (oil, 

condensate, gas) in industrial (commercial) volumes in the Mukuyu-1 well is close to zero! 
 

  
Figure 4 Exalo rig 202 arrives at Mukuyu-1 well 

site 

Figure 5 Satellite image of the Zimbabwe 

territory 
 

Project of Zimbabwe territory reconnaissance survey. The results of approbation and practical 

application of the direct-prospecting technology of satellite images and photographs frequency-

resonance processing allow us to reasonably conclude that their targeted use in the search and 

exploration of oil and gas deposits can significantly speed up and optimize the exploration process. 

Promptly carried out reconnaissance surveys of the territories of large blocks in various regions of the 

world (including SAR) can be considered as additional confirmation of the potential capabilities of 

mobile direct-prospecting technology. The projects of the reconnaissance survey of the territories of 

Greece and Italy are described in (Yakymchuk and Korchagin, 2022). 

On the other hand, the results of the survey of large blocks indicate the potential possibility of a 

reconnaissance survey of the entire territory of Zimbabwe in order to identify the most promising 

areas (blocks) for detailed exploration for oil and gas.  

For the practical implementation of this project, the satellite image of the territory of Zimbabwe must 

be divided into separate blocks, the frequency-resonance processing of which will be carried out 

separately. One of the possible options for dividing a satellite image of the Zimbabwe territory into 

separate fragments is shown in Fig. 5. This image with rectangular contours shows 150 local 

fragments for processing. 

Frequency-resonance processing of all 150 fragments of the Zimbabwe satellite image can be 

performed quite quickly. During image processing, the following set of measurement procedures is 

planned to be performed:  

a) fixation from the surface of anomalous responses at the frequencies of oil, condensate and gas; 

b) registration of signals from the surface at the frequencies of methane-oxidizing bacteria (bacteria 

whose populations are analyzed in the method of microbiological exploration for oil and gas by 

MicroPro GmbH from Germany); 
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c) establishing the presence of a volcanic structure within the survey area, in which there are 

conditions for the hydrocarbon’s synthesis at a depth of 57 km; additional fixation of responses from 

oil, condensate and gas at this depth; 

d) fixing signals at the frequencies of oil, condensate and gas from the lower part of cross-section at 

depths of 5 km, 10 km, 15 km in order to assess the prospects of oil and gas discovering in the deep 

horizons of cross-section. 

The listed procedures of instrumental measurements have fully demonstrated their effectiveness and 

informativeness in the process of direct-prospecting methods approbation in the areas (sites) of 

drilling exploratory wells on land and shelf in various regions of the globe. 

Notes. Additional procedures for instrumental measurements and the features of their implementation 

within the framework of this project can be formulated (clarified) if the expediency of its 

implementation will be recognized in Zimbabwe. 

Within the most promising for oil and gas blocks found in Zimbabwe, detailed prospecting can also be 

quickly carried out using the methods of satellite images and photographs frequency-resonance 

processing. 

The prepared fragments of a satellite image of Zimbabwe territory (Fig. 5) can be additionally 

processed in the reconnaissance mode within the framework of separate projects for identifying 

blocks, that are promising for detailed prospecting for: a) natural hydrogen; b) ore minerals of 

various types; c) water. 

 

Conclusion. We note once again that the frequency-resonance processing of satellite images of 

survey sites was carried out in a reconnaissance mode - an integral assessment of the values of the 

structural parameters of cross-section, as well as the prospects for detecting hydrocarbons 

accumulations, was carried out. In the course of the experiments conducting, the entire set of 

measurement procedures was not fully implemented. 

The obtained values of the parameters of cross-section are integral estimates of the values of the 

parameters - not point ones. To obtain the values of the parameters at a point, it is necessary to 

process small satellite images or photographs of the drilling area. 

The materials presented above, as well as the results of previously performed experimental work at 

drilling sites (Yakymchuk et al., 2019; Yakymchuk and Korchagin, 2019a; 2019b; 2022), indicate the 

advisability of additional use of direct-prospecting methods at the stages of site selection for laying 

prospecting and exploration wells. 

In conclusion, once again it can be concluded that the additional use of direct-prospecting methods at 

the stages of site selection for prospecting and exploration wells laying makes it possible to detect the 

most optimal zones, as well as assess the feasibility of planned wells drilling within a promising 

structure.  
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