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Abstract.  For solving structural inverse magnetometry problem of finding the interface between layers with 
constant magnetizations for lower half-space multilayer model, the linearized gradient methods with variable 
weight factors are proposed. Efficient algorithms based on the gradient methods were developed and 
implemented on a multicore Intel processor and NVIDIA Tesla graphic processor. 
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Abstract. Analytical solutions of electrodynamic problems related to small class [2], 

allowing us to find solutions analytically. One such problem is the direct problem in environments 
with axial symmetry. The relevance of such problems occurs both when used in the development of 
downhole tools to solve specific geologic problems and data interpretation of well logging. 
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GEONOM techniques were applied to the interpretation of detailed gravity over the 

Shershnevskoye oil deposit area in order to confirm their capability and utility in a complex 
geological setting. The application was in fact successful, with the extraction of significant 
information  pertaining  both  to  the  structure  of  the  salt  strata  as  well  delineation  of  the  Upper  
Devonian oil-bearing reefs. 
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The development of the market of geophysical services on the Russian shelf is discussed in 

the report. Particular attention is given to conducting comprehensive marine geophysical surveys. 
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Abstract. Experimental estimation of data quality of multifrequency electromagnetic sounding 

by harmonics of square wave sounding signal by broadband measurement system is obtained. Data, 
acquired  in silent environment and with presence heavy industrial noises are compared.  
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 Abstract. Modern requirements for seismic data processing and interpretation has fallen 
outside of structural imaging, characterization of improved reservoir saturation properties.  Services 
players are facing a challenge related to lithology, reservoir qualities (permeability and porosity), 
saturation type, oil-and-gas thickness prediction. This means the necessity of rather exact solutions- 
not qualitative-based approach to section parameter determination. The absence of low-frequency 
components of the signal as a result of  inversion made it impossible to obtain a reliable estimate of 
elastic impedance absolute values. And as a consequence – inability to obtain absolute values of 
predicted parameters (such as shale volume, porosity, permeability, etc.). The main problem is that 
a low-frequency component (in an explicit form) in the signal obtained from seismic sensors is 
either not available (hardware filtering in seismic module) or excluded from the spectrum during 
processing. As part of the interpretation study of physical sense of wavefield special attributes our 
experts have directed attention to an interesting fact: in the points  of some wells the integral of 
waveform envelope after total filtering (by complex combined filter) almost completely coincides 
with acoustic impedance curve  on the basis of production logging data (after applying low 
frequency filter). Further studies have showed that the observed effect is due to the nonlinearity of 
geological environment. Thus, it was recognized that in a special case the nature of nonlinearity is 
equivalent to amplitude modulator ( ). And a signal envelope (Gilbert transform, for example) is 
nothing but  signal detector. Thus, the calculation of the signal envelope after total filtering 
makes it possible to obtain the missing part of low frequency range of spectrum. 
 Keywords. seismic, non-linearity, low-frequency, inversion, absolute values. 
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An  algorithm  for  pattern  recognition  with  training  on  standards  for  small  amounts  of  the  

learning sample, based on the theory of combinatorics.  
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Estimates of the approximation error in relief correction for airborne and ground gravity. 

The error value is 12 mGal for ground data and 2 mGal for airborne data if error of approximation 
400 m. 
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  Gravity – Terrain Correction,  RelMASS.  

 40  100*100 
, .  

200  500*500 .  
. 

 ( , 
)  (  

 Gravity – Terrain Correction)  (  
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 400 . 
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300 -0,09930 1,68421 0,03753 0,05627 
400 -0,11675 1,68545 0,05283 0,07443 
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Potential field gradient-component transformations and derivative computations are 

necessary for many techniques of data enhancement, direct interpretation, and inversion. We 
propose new technique to perform 2D and 3D gradient potential field derivative computations using 
hyper-plane approximation. 

 
, .  

, ,  
 ( , ),  

.  
, ,  

.  
 

,  1000 , 
,  

 – .  
 

, , 
,  

. 
, ,  

 (  
),  

.  
,  

. ,  
,  

.  
.  

 



41- . . , 2014 . 

33 
 

 550.831.017 
 

 
 

. 1, . 2 
 dolgal@mi-perm.ru 

1 – , .  
2 –   

, . ,  
 

In the article we present results of the first experience of synthesis of renewed deterministic 
models of interpretation and simplest statistical methods for the definition of positions and depths 
of recommended boreholes with the object of development of gravity sources. In the suggested 
algorithm we use ideas of the guaranteed approach and constructions of generalized assembly 
algorithms for finding of single interpretative variants in the presence of different prior information. 

KEY WORDS: gravitational exploration, interpretation, assembly method, algorithm, 
detecting function 
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Advanced algorithm singular value decomposition for very large dense matrix are provided. This 
algorithm is combination wavelet transformation, classical Golub’s algorithm and perturbation 
theory. 
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Replacement of layers with rhythmically changing thin different interlayers on 

homogeneous layers can qualitatively alter the anomalous fields and lead to misinterpretation. 
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About the life and creative work of the founder of the first Russian textbook on magnetic 

exploration Dmitry Frost. 
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The paper provides results from application of designed modern computer techniques for 

interpretation of materials from complex geophysical investigation of submarine volcano which are 
located west of the south-western coast of Simushir Island in the Kurile island arc.  
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Abstract  

The results of geophysical surveys on three gold deposits in the Amur region. Prepositional 
scheme of complex interpretation of the magnetic and electrical data. 
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 An approximate method for the continuation of potential fields is devised in the report. The 
method is based on the optimal algorithms for the approximation of the classes of functions 

),(, MQr  and ),(, MBr  [1,2]. Recall that the class of functions ),(, MQr  includes 
solutions of elliptic equations and potential fields created by different gravitating masses [3]. On 
several model examples the following advantages of the proposed method over the standard method 
(that  is  built  on  uniform  mesh)  are  demonstrated:  1)  the  precision  is  one  order  higher;  2)  the  
difference scheme keeps the stability while the difference scheme on uniform mesh loses the 
stability; 3) approximately two times smaller number of operations in comparison with standard 
method. 
 .  zxOx 21 , 

 z .   3R],0[ HG , 2RG  
 ),,( 21 zxxU ,   

  .0U         (1) 
  G  
                                                 .),(),,()0,,( 212121 GxxxxfxxU       (2) 
  ),,( 21 zxxU  . 
 . .  

 [4]  (1)  
 (2)   

                                  .),(),,(),,(
21211

0

21 Gxxxxf
z

zxxu

z
      (3) 

  ),,( 21 zxxU  
 .  

 (1)  (2).  
  xh  ,1x  2x ,  )(khz  – 

 z .  )(khz , ,,...,1 Mk  
k .  
 ,  )(khz .   [3]  ,   

, ,  
),,(, MDBr  D , .  

 D  
 ,k  ,1,...,1 Mk  k  

       ,1,..,2,1,2),(2 1 MkDxd MkMk  

 0  Mxd 2),(0 .  D  –  

D .  ,2)( 1 Mk
z kh  Mk ,...,2,1 .  

  
),,( 21 zxxU : Mz 2 . , 

 ),( 21 xxf  .0z  



41- . . , 2014 . 

51 
 

 [5].  
 [5]. 

  ],0;,;,[ Hbaba .  ,,, kjiijk dccv  

,
N

abiaci  ,,...,1,0 Ni  ,
M
kHdk  ,,...,1,0 Mk  .

2
NM  

  (2)  
: ),( 0ijvf  ),( 1ijvf  .,...,1,0,, Nji  

 ),( ijkvU  ,,...,1,,, kNkkji  .1,...,3,2 Mk  

 ),( ijkvU  ,,...,1,0, Nji  .,...,3,2 Mk  
.  

 .  
.  

 zh  2 , .  
 .  0z   

.]1,1[\R,  0
,]1,1[,   11, 2

221

2
21

8
2

8
121

xx
xxxxxxf  

  
 200 . : ,04.0xh  1.0zh .  

16330N  ( ), 9634N .  
.  

  
z  z  

0.2 0.29841 0.1 0.17823 
0.3 0.45655 0.15 0.31692 
0.4 0.62265 0.2 0.34066 
0.5 1.77376 0.3 0.31991 
0.6 6.70122 0.4 0.30162 
0.7 30.50271 0.5 0.39315 
0.8 142.29613 0.6 0.37931 
0.9 692.55963 0.8 0.35462 
1.0 3460.13466 1.0 0.56687 

 
 

1. . .  // 
. 1998. . 38, 1. . 25-33 

2. . . . 
: . . 2007. 236 .  

3. . ., . .  
 // . . 1998. 8.  70-78. 

4. . ., .   
 // . . 2006. 12. . 3-10. 

5. . ., . ., . .  
 // . . 2010. . 46, 4.  67-77.    

 
 



41- . . , 2014 . 

52 
 

 556.338 
 

 
.  

lilabor@mail.ru 
 « », . ,  

 
In the exploration of hydrocarbons shale formations is recommended assessment of the 

natural  protection  of  the  subsoil,  the  identification  of  pollution  of  geological  environment  on  the  
geophysical data. 
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SUMMARY. Analysis of the anomalous magnetic field allowed to divide the original field into 
components and create a model of magnetically active layer which consists from three structural 
layers of different genesis. 
The lower part of the structural floor caused by disorders in the crystalline basement, and can be 
formed  by  the  deep  faults  of  itself  in  the  basement,  and  also  by  the  ledges  projections  of  the  
crystalline basement, developed along the faults lines. 
The average structural level generated by two large systems of dikes: Snopinskoy and Ust - Vyisky 
included in Mezenskaya trap province. The age of those dike systems determinates as the interval 
from  the  top  of  Upper  Carbon  till  the  lower  parts  of  the  Kazan  stage  of  the  Upper  Permian,  for  
Snopinskoy system, and from the Riphean till Late Carbone for Ust - Vyisky. 
 The upper structural level formed by the strong magnetic sources of anomalies, located in the upper 
part of the sedimentary cover . Generation of this horizon connected with the latest phase of 
magmatism, that established the upper level of Mezenskogo trap field, which age determinates as 
the Late Permian or possibly Early Triassic [VA Bush , 2009]. 
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SUMMARY. Area of negative polarity was distinguished and contoured on base of 
magnetic field analysis. This area is confined to subsided part of the Vityaz Ridge and corresponds 
to area of crust extension and destruction. Inverse problem solutions lead to conclusion that 
extension and destruction of the crust was accompanied by intrusion of magmatic matter during 
inversed polarity epoch. Presence of local positive magnetization anomalies in this area may be 
explained by superimposed volcanic activity associated with subsequent stage of magmatism 
related to positive polarity epoch.  

Basing on magnetic field character and bedrock dating we suppose that extension zone in 
the fore-arc area was formed in Late Oligocene. This period approximately corresponds to the 
beginning of Kurile Basin opening and volcanic arc forming. 
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The results petrophysical modeling by basis on the comparison ofexperimental data of 

elastic  waves  speed  changes  in  rocks  and  their  density  at  the  different  conditions  of  experimtnts  
with materials of the deep seismicsounding andgravimetry are examintd. The prognosis geological 
cut of the area of the Earth's crust of the central part of the Ukrainian shield along the DSS profile is 
built. 
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In the report processes of relaxation, aftereffect and absorption are considered that are 

formed in electric fields as a result of change in their parameters. Analytical expressions are 
obtained for the functions of relaxation and aftereffect of strengthening and induction of electric 
fields. 
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Errors of formulas used in gravity anomalies calculation and stereotypes of reduction, repeating in 
modern textbooks on gravity survey are considered. The modern treatment of Bouguer anomalies is 
offered. 
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It is shown that abilities of gravitational exploration are at present contrary to existing directions for 
these works. We suggest new procedures of the reduction of gravity data which allows for modern 
data about the Earth’s figure.  
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The simultaneous MT/MV soundings in and around the TESZ area were recently extended 

to the Kaliningrad region. We discuss methods to estimate MT/MV data in noisy environment, 
present extended arrays of these data and first results of their 3D interpretation. 
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The article outlines the rationale for the use of high-precision gravity prospecting for 

underground gas storage monitoring (UGS). The article proposes a technique of UGS monitoring 
which is based on modeling of complex geological environment using geological-geophysical data. 
The software used is PlayGround, EvDynInversion and GeoVIP processor developed in the 
mathematical modeling laboratory of Ukhta State Technical University. The solution of inverse 
problems of gravity prospecting involves the use of dynamic evolutionary principles of optimality. 
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Abstract. The technical approaches, allowing to allocate the same source structure signals 

caused by traction network pulse currents of the electrified railway are considered. The formula 
converting these signals into values of the apparent resistance is presented. Examples of profile 
distributions of this parameter in some sections of electrical survey are given.  
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Geological-geophysical criteria are considered and a possibility of using airborne 

geophysical surveying data is discussed for prediction and study of major deposits. A comparative 
role of the gravity, aero magnetometry and aero gamma spectrometry data involved in the 
comprehensive study is evaluated. 
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The problems of the construction for 3-D density model of the granite massif with using the 
gravity field data have been discussed. The resulting model shown the main features of the 
volumetric construction of the massif which elongated down to the depth about 7,5 km. 
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Abstract. The analysis of geodynamic environment and heat flow data is performed in the 

study region where three large lirthospheric plates including the Eurasian, North America and 
Pacific plates, and a number of microplates, such as the Okhotsk, Beringia and Amur plates, are 
converging. In areas of plate interaction, heat flow values appreciably exceed background values. 
This implies that in Northeast Asia areas of lithospheric plate interaction exhibit high seismicity as 
well as increased heat flow values.  
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K = [(E·h·(  - )·g)/[3(1 – 2)]]1/2             (1) 
 50 ,  E = 100 ,   = 0.25,  = 

3300 3,  = 1000 3, K = 6.4  (64 ).  
  

           K = [(E·h·(  - )·g)/[3(1 – 2)]]1/2             (2) 
 150  ,  E  =  100  ,   =  0.25,   = 3300 3, 

 = 2600 3, K = 6.1  (61 ).  
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 In this work we aim at determining appropriate set of parameters for three-dimensional 
inversion of potential fields data using models which contain structures and contrasts typical for 
real-world data collected in areas of interest. Employing a comprehensive series of tests and 
different  noise  models  enables  us  to  carry  out  systematic  resolution  and  sensitivity  analyses  and  
helpreduce ambiguity when working with real data inversion. 
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In the analysis of known experimental data is constructed trend of the secular variation of 

temperatures in the Meso-Cenozoic of the Center and South of Western Siberia. Calculated effect of 
temperature on the surface of the earth realization generation potential oil-source rock of  Bazhenov 
formation. 
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) 
0 0 +2 2321 89 84 83 
0,005 +3 +2 2320 89 84 83 
0,03 -2 +2 2320 89 83 83 
0,05 -1 +2 2320 89 83 83 
0,07 -4 +2 2319 89 83 84 
0,09 -1 +2 2319 89 84 83 
0,11 -4 +2 2319 89 83 83 
0,13 -1 +2 2319 89 83 83 
0,15 -4 +2 2318 89 83 83 
0,19 -9 +2 2318 89 84 83 
0,21 -6 +2 2317 88 84 83 
0,235 -10 +2 2317 88 84 83 
0,24 0 +2 2317 88 85 83 
1,64 +1 +2 2296 88 86 84 
3,1 +2 +2 2295 88 87 85 
3,2 +2 +2 2295 88 88 86 
3,8 +12 +5 2295 87 86 87 
4,7 +3 +4 2295 87 86 83 
5,2 -3 +4 2294 87 85 82 
5,7 +7 +4 2294 87 92 83 
6,3 +10 +4 2294 87 93 83 
7 +4 +4 2294 88 89 84 
20 +15 +7 2294 88 99 87 
24 +16 +8 2294 88 99 85 
31,5 +17 +9 2218 85 98 87 
32,3 +16 +10 2210 84 97 87 
34 +15 +12 2200 84 96 87 
37,6 +14 +15 2178 82 93 95 
41,7 +12 +19 2154 82 90 95 
42 +11 +20 2152 81 89 95 
46 +8 +21 2129 81 84 94 
54,8 +19 +21 2077 79 96 92 
58 +24 +20 2058 78 98 91 
61,7 +22 +20 2037 76 95 89 
73 +15 +20 1899 71 83 83 
73,2 +16 +20 1897 70 83 83 
86,5 +22 +20 1735 64 83 78 
89,8 +22 +20 1694 62 83 77 
90 +23 +20 1692 62 83 77 
91,6 +22 +20 1673 59 80 74 
114,1 +21 +20 870 31 49 49 
118 +19 +20 869 30 48 49 
120,2 +19 +20 869 29 48 49 
132,4 +19 +20 319 11 30 32 
136,1 +19 +20 245 9 27 30 
145,8 +19 +20 8 0,3 19 23 

, 2 55,8 53,8 50,7 
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The paper presents the results of field work have made in two areas by technology of 

electromagnetic sounding and induced polarization (EMSIP) with using hardware-software 
electroprospecting  complex  "Mars".  The  first  plot  has  been  worked  out  on  the  bank  of.  Baikal  in  
Priolhonja site where was carried near surface survey. The second site is located 40 km. from Mirny 
on tuff tube Buardahskaya. The tube is overburdened by Jurassic sediments capacity of about one 
hundred meters.  
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Abstract. The results of methodical works of the induction electrical researches on Verhnesysert 
dams are presented. The description of a technique of works is given and examples of geoelectric 
crossections. 
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This paper considers complex of geophysical methods used for forecasting and 

investigations paleovalleys hydrogenic uranium mineralization ( for example Amalat plateau of 
basalts) in eastern Siberia .Localization and tracking of uranium-bearing structures, identifying of 
systems paleovalleys beneath the veils of neogene basalts and purposeful founding of wells are 
exiled in to reduce the cost and improve the methods. The results of geophysical methods with 
drilling results are compared. 
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Abstract. The position of the granite massifs Zauralue of Permian age in the scheme of 

tectonic regionalization of the upper part  lithosphere Ural folded system  (UFS) is discussed. It  is  
established, that they placed in segments UFS with  opposite directions of displacement. 
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Abstract. The article shows the role of gravity and magnetic exploration methods in the study of 
ore-bearing bodies. In the article the possibility of local forecasting copper-nickel mineralization 
based on spatial and statistical analysis of potential fields is given and 2D gravity magnetic 
modelling. 
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Petrographic and tectonic factors of the secondary porosity formation in the crystalline 

basement at White Tiger oilfield are confirmed by results of interpretation well log data. 
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Abstract 
Based on results of magnetotelluric soundings (MTS) carried out in the northwestern part of 

the Middle Amur Sedimentary Basin across its extent, the geoelectrical sections were constructed 
down to a depth of 5 km that exhibit a complicated structure of the basin. MT results were 
compared to those obtained by other geophysical methods and a good consistency of the results was 
obtained. Thrust fault structures with related zones of abnormally low conductivity were detected 
that may be promising for exploration of oil-and-gas deposits. 
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Z-component of Earth's magnetic field in the geocentric coordinate system the one most clearly and 
fully reflecting the global properties of the field. It has maximum in the polar regions, minimum in 
the equatorial parts of the sphere and goes to negative in the southern hemisphere. Lines of force of 
the magnetic induction (B) near the equator directed to the north pole, and in the center of the 
sphere - to the south pole. 
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We compare two options for calculating static corrections and velocity: a standard version with 
support of well data (option 1) and calculation of the near-surface model and statics from the 
detailed gravimetric observations (option 2). 
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The results of experimental testing of mobile and operative technology of frequency-resonance 
processing and interpretation (decoding) of remote sensing (RS) data in order to "direct" searches of 
the various types minerals on the ore deposits in Australia and South America are analyzed 
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At specific example is shown, that mobile geophysical technologies can be used for 
exploration of hydrocarbon accumulations in crystalline massifs and tectonic fracture zones of the 
crystalline basement. The operative assessment of petroleum potential of insufficiently studied sites 
and areas in different regions of the world can be made with mobile technologies using. 
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Gathering, analysis and re-interpretation of archival materials of electrical prospecting 
(TEM, MTS and MT), gravity-magnetic data, including data of aerogravity-magnetic and 
spectrometer prospecting of a scale 1 : 50 000 were made for the total area of 90 000 km ² within 
Nepsko-Botyobinskaya anteclise. Generalization of seismic common depth point method data was 
executed as well. Processing of the raw logging data (lateral LLD, acoustic ASL and gamma-ray 
GR) in 113 wells, stratigraphic subdivision and seismic boundaries linking, borehole sections 
construction along profiles, analysis and processing of test results with the integrated oil-and-gas 
parameters in two groups of productive horizons B and C (313 wells) obtaining were also carried 
out.  

In the area there are more than 25 licensed sites of various oil-and-gas companies and 20 oil-
and-gas fields, in most of which hydrocarbons are extracted. 

As  a  result  of  obtained  data  re-interpretation,  construction  of  consolidated  maps  of  the  
geophysical parameters (such as the depth of the roof of the terrigenous Vendian (KV), the base of 
Vendian - the roof of the folded basement, the roof of the high resistance crystalline basement, 
maps of thickness of the terrigenous Vendian and conductivity of conductive Riphean formations, 
conductivity and resistivity of individual horizons, maps of anomalies of gravity and magnetic field 
and their derivatives as well as maps of various types of faults – grid 500 x 500 m) was made. A 
comprehensive interpretation of all the data with the purpose of oil-and-gas presence prediction in 
the studied area is performed. Both the traditional multifactor structural-facies approach and 
formalized estimates based on 50 different parameters with training on a variety of standards 
(groups of fields) were used for the problem solution. 
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Abstract. Analyzing literary publication on the geodynamic of Fennoscandya due to periodic 
climate glaciations and the warming the author put forward the idea of glacioisostasy connection 
with the formation of the anticline structures around the peninsula. The gravity, isostasy and geoids 
anomalies, the dynamics of the movement of the earth surface and the deflection of vertical are due 
to the same source – the differentiation of the lithosphere density, then they must be studied 
together. 
Key words. Fennoscandia, glacioisostasy, glaciodynamic, gravity anomalies , anticline structures  
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Abstract. The author evaluates the gravimetric monitoring work on the field Zapoliarnoye. The 
problem is complex, the results are not quit certain. In order to improve the results the author 
proposes to increase the number of measures outside the field contour and to apply the method of 
randomization interferences. 
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Paleotemperature modeling methods have reconstructed thermal history togur deposits of 

Nyurolskaya megadepression and its framing structures. For the Lower Jurassic oil and gas complex 
(layers J16 and J15) maps of the distribution of the relative density of primary resources accumulated 
togur oils achieved zoning tank, suggested priority areas searches. 
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 Annotation: Annotation: The example of the high-precision gravity survey at Kaluzhsko-Belskaja 
structural zone (SW part of Moscow syneclise) demonstrates the ability of a reliable allocation of 
the low-amplitude (50-60 µGal) local gravity anomalies caused by the heterogeneity of the upper-
sedimentary part of the geological structure. Comparison and integrated local gravity and seismic 
velocity profiles (refracted waves method) interpretation are relized. The direction of further 
researches of opportunities of high-precision gravitation measurements is planned when studying a 
structure of the top part of a geological section in the conditions of development of subhorizontal 
structures of a sedimentary cover. 
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Annotation:  
Gravity survey of 1:100 000 scale is analyzed during the complex geophysical study of the 

salt layer structure in Southern Volga region. Joint analysis of vintage and modern surveys proves 
high representativeness and informative value of high precision gravity surveys.  
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Abstract. The article describes basic elements of our developed software and grid technique 

algorithms for 3D density model constructing upper lithosphere. Technique is based on joint 2D 
seismic and 3D gravity data inversion. Using described methods 3D geological and geophysical 
models of Timan-Pechora plate junction area were constructed. 
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In this paper we describe the method of construction Earth crust 3D models (magnetized 

layers) using magnetic data. We suggest modified iterative local corrections method for solving 
structure magnetic inverse problem. The North-East region of East European Craton 3D-model 
magnetized Earth crust has been constructed.  
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Abstract. The possibility influence of free fluid convection in the local porous inclusion on the 

distribution of  temperature and heat flux is investigated. The results of numerical simulation of the influence 
of free convection on the distribution of geothermal heat flux in a 3D-model heterogeneous of a medium   
different  thickness is submitted. 
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Iterative methods of the solution of the return linear problems of a gravimetry and magnetometry on the basis 
of analogs of filters of Wiener-Kalman for two interpretative models using division of the card of a field on 
two massifs of even and odd profiles are improved. The new iterative formulas providing steady and 
geologically the substantial decision, unlike known methods, from any entry conditions without the 
preliminary beginning of the decision are offered by other methods. It gives two close decisions, independent 
of  solutions  of  the  return  task  other  methods.  Examples  of  practical  realization  of  a  method  for  a  
magnetometry in the ore area on the Ukrainian board are given. 
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The method of receiving criterion of conditional optimization on a minimum of the sum of squares is 

described isn't viscous fields at a minimum of the sum of squares of iterative amendments to intensity of 
magnetization of rocks and vice versa, and also at equal to zero asymmetry, an excess, or mistake work on a 
useful signal. New iterative methods provide to receive steady and geologically the substantial solution of 
the return task from any entry conditions. Examples of practical realization of a method for a magnetometry 
for the solution of structural tasks are given. 
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The paper presents results of comparative analysis of coseismic and postseismic variations 

of the Earth's gravity field in the regions of three recent giant earthquakes: Andaman--Sumatra, 
December 26, 2004, Maule--Chile, February 27, 2010, and Tohoku Oki, March 11, 2011 using 
GRACE satellite gravity data. In general, coseismic gravity field variations are in agreement with 
synthetic signals calculated using models of coseismic rupture based on seismology and geodesy. 
Temporal gravity field variations in the Sumatra and Tohoku regions are similar. They correspond 
to process of postseismic downdip propagation of coseismic rupture. Temporal variations in Maule-
Chili area are different. Possible geodynamic explanation is that according to fault plane models the 
Earth’s crust in Maule-Chili was ruptured down to 45-50 km by the time of the seismic event.  

 
 
 

:  26.12 
2004, w=9.1,  27.02.2010 w=8.8 , 11.03.2011 w=9.0.  
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Abstract. The article considers the results of the identification of the analysis conducted, 
with the aim of establishing the approximation dependences for petrophysical parameters core 
samples of crystalline rocks of the Voronezh crystalline massif. The task was solved using the 
method of the group account of arguments. The result was the construction of a structurally 
parametric equations (models) for rocks of different structural-material complexes. The obtained 
relations necessary for construction of the initial approximation of the generalized structural 
petrophysical model region. 
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Abstract. The article deals with the issues of Petrophysical data on crystalline rocks of the 
Voronezh Crystalline Massif. The spatial and geological features of the main unit were investigated 
with statistical methods. It is shown that for construction a model of the Earth's upper crust in the 
region, the density model of the crystalline basement of the Voronezh crystalline massif, should take 
into account. 
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The article evaluates the possibility of using wavelet transformations for solving such 
"classical" problems as signal filtering, reduction of two-dimensional magnetic anomalies to the 
pole, continuation of the field and calculation of higher order derivatives of the potential fields to 
the upper and lower half-space. 
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Abstract: A neural network algorithm for solving the inverse problem has been tested on numerous 
examples of two-dimensional model. Algorithm testing was performed on the field data on 
geoelectric field work method of magnetotelluric sounding in the Krasnodar region on the north-
south profile Novorossiysk-Slavyansk Elizavetovca (regional profile  3 Kuban) in the area of the 
West Kuban marginal basin (according to I.S.Feldman). 
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Abstract. The paper describes the methodology and some results of the quantitative 

analysis of the manifestations of the structural-tectonic cover of the West Siberian geosyneclise in 
geopotential fields. 
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Built schematic maps of the distribution of the total thickness of the Neocomian sediments shelf and 
density resources primary-accumulated in offshore tank of the Bazhenov oils of the Nyurolskaya 
megabasin.  

 
 ( .1 )  ( ) 

, ,  ( ),  
 ( . 1): 

 (  3),  (  
 2)  (  1).  

 ( )  ( ) 
 

. 
 

 
. 1.  [1] ( )  

 ( )  
. 1 – :  – ,  – ,  – ; 2 –  

; 3 –  III ; 4 – ; 5 – 
; 6 – ; 7 – 

; 8 –  
. : 1 – , 2 –  

,  3  –  ,  4  –  ;  5  –  ,  6  –  -
 

 
,  (km, b+v),   (tr,  v)  

 (kl, h+br) ,  



41- . . , 2014 . 

187 
 

, . -
. -

 (  
), ,  

III.  
 

) , ,  ( ),  
,  ( )  ( ). 

 
), :  –  ( 16-20), 

 ( 13-15)   –   ( 8-12) [2].  
,  – -

 [1]. 
,  

 
)  (bg, J3tt). ,  

,  
. 

 
. 

 
  

 [3]  
 20-  

 
 [4].  

 R  
: 

R=
20

1

2)10(
i

iitU ,  

 Ui – , ; ti –  ,  .  
;  i=1,…, 20  

. 
 R   

  
 ( . 1 ). 

 [ ., 2001]  
,  

 
.  4  

 (  10 ), «  
» [5]. ,  

,  
, .  

 
,  ( . 2 ). 

 
,  

 
 ( . 2 ). 

 



41- . . , 2014 . 

188 
 

 
.  2.  

 ( )  
 ( ) ; 1 – , , 2 – 

 ( .).  
. , . 1 

 
 

 
 

:  
, ,  

. 
 

 
1. .  

. – : , 2002. – 253 .  
2. ., ., .  

 
 ( ). - : , 2006. – 291 . 

3. .  
) // , 

, , .  
. . . – : , 2013. 

–  . 214-216. 
4. .  

. – : , 2010. – 172 . 
5. ., ., ., .  

 ( ) //  
, .  1. – : 

»,  2000.  – . 231-233. 
 



41- . . , 2014 . 

189 
 

 550.830 
 

 
 

. 1,2, . 1, . 1,2, . 1,2 

ntk.deproil.ltd@gmail.com 
1 , 2  «  

», . ,   
 
Wide set of geophysical surveys was provided within  Obolon area and joint geophysical 

data interpretation was held using Technology of Integral Geological and Geophysical Data 
Interpretation for Oil and Gas Exploration and Production. As a result the deep subsurface structure 
of the area was studied in detail. Areas of enhanced reservoirs were mapped in basement and 
sedimentary rocks which were used together with geochemical survey to locate probable 
hydrocarbon deposits. 
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Abstract 

A map of the Moho izoglubin eastern part of the Kyrgyz Tien Shan scale 1:1 000 000, based 
on data interpretation of gravity ( g  field in the Bouguer reduction. It is shown that the surface of 
the eastern part of the Moho Kyrgyz Tien Shan tectonic forms a deep trough type extensive 
syncline, bounded on all sides of ledges, which geographically confined pockets of strong 
earthquakes occurred. 
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Physical properties of polymetamorphic rocks in the north of the Urals have been studied 
and analyzed. Certain regularities of distribution of density and magnetic susceptibility of rocks in 
the sections of similar polymetamorphic assemblages have been revealed. In the result of 
petrophysical investigations, aimed to find additional diagnostic characters in the polymetamorphic 
rocks in the north of the Urals, three different types of petrophysical sections have been revealed – 
strongly, medium and weakly differentiated. These types of sections differ from each other 
vertically and laterally by the petrophysical properties of rocks. 
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Application of various algorithms of complex (multidimensional) interpretation of 

geophysical fields, includes wide application gradients characteristics gravitational and magnetic, 
etc. different scales fields at the analysis of a complex of small forms of deformations and global 
shift zones. Their role in formation and spatial placing mineral deposits is applicable for the 
Siberian platform. Result of studying of a structural frame of area Udzhinsky gorst and Anabarsky 
arch raisings was revealing of Udzhinsky group  the new kimberlits fields. 
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New data about distribution of the depth electrical conductivity of the study area are 

obtained as a result of perennial magnetotelluric studies carried out within the Kurai basins and 
their mountain frame. The analysis of these data indicates a complex fault-block structure of basin 
and ridges surrounding them. The above data on the structure and characteristics of young processes 
studied territory are of interest from different points of view, and especially from the viewpoint of 
seismicity. 
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. In this publication, factors are given that constraining the increase in gold 
production, gold-promising area are systematized, offered new ways of increasing the efficiency of 
mining activities aimed at prospecting and exploration of placer deposits. We propose the complex 
of geophysical investigations to solve problems arising from prospecting gold deposits of various 
morphogenetic types, which, depending on the tasks may include georadar sensing, electric 
profiling, elektrozondirovanie and magnetometric measurements. 
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A number of failures on  mines of the Verkhnekamsky potassium deposit, which include 

the  flooding  of  the  mines,  led  to  a  fresh  look  at  the  problem  of  geophysical  safety  of  a  Deposit  
development. The method of ground-underground gravimetry for the detection of weak points of 
the protective layer over the mines are developed, examples of its application are presented. It is 
shown that the modern methods of processing and interpretation of ground-underground gravity 
data significantly increase the information value of geophysical research and allow to successfully 
identify zones of increased danger of the development of productive layers. 
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The problem of the reminder integral is considered. This question comes from differences between 
the theoretical and the practical problem definition on the approximation of geopotential fields by 
harmonic potential functions. 
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We will present at the conference the results of hypothesis checking about the construction of the 
analytical approximation of the geopotential fields by the random throw of the point mass in 3D 
grid equivalent model. The algorithm needed for that is described below. 
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Abstracts. We report the result of analyses of radon surveys near intersection of two large 

faults (San-Andreas and Calaveras, Southern California). Other things being equal, radon exhalation 
anomalies do not depend on earthquake magnitude. 
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     Abstract. Features of macroscale localization of plastic flow are considered in relation to the 
stage character of work hardering. It is shown that macroscale localization of plastic flow at the 
stages of work hardering can be described as an autowave process of self-organization. 
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Abstract Results of 3-D modeling by finite-element method of the stress-strain state (SSS) of the 
lithosphere of the San-Andreas fault system region are presented. Elastic and elastic-plastic (Mizes 
and Drukker-Prager criteria) rheologies were tested, the reliable details of SSS were revealed. An 
optimal in sense of the level of tangential stresses max model of the lithosphere was constructed. In 
the latter, middle/lower continental crust and lithospheric mantle are approximated by elastic-plastic 
media with Drukker-Prager criteria. Calculated max are corresponding to real levels of deviatoric 
stresses within the lithosphere when model is loaded by weigh and movements of asthenosphere 
and Pacific plate. 
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New method in solving of the inverse gravimetrical problem was proposed. This method 

allows to build detailed density models of the potentially oil perspective structures. The method was 
used  in  research  of  structure  of  the  Volga  and  Ural  region.  High  efficiency  of  such  modeling  
application was proved. 
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Annotation. A method for the solution of inverse geophysical problems of finding the shape of 
anomalous body by analyzing the dispersionless Toda hierarchy chain is considered. The search for 
the unknown geometrical parameters is reduced to the solution of the system of differential 
equations, which is an analogue of dynamical systems. 
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Integrated approach of the section’s upper part investigation at engineering-geological 
exploration on the basis of micromagnetometry application is proposed. It consist the measurement 
both the magnetic induction together with the soil layer’s magnetic susceptibility and its 
contribution calculation. 
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There was worked out the typical geology-geophysical model of the gold-ore deposit, which 

localized in the mobility block of the upper  part  of Earth’s crust. Ore-contained block is 
controlling  by  ancient  age’s  deep   fault  of  oldest  age,  in  zone  of  which  was  formed  an  
consedimentation trough. 
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Abstract 

The results of the analysis of geomagnetic observations in the Northern Tien Shan. The 
characteristic changes in the geomagnetic field associated with the preparation of strong and 
destructive earthquakes. 
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The article considers software package that has being developed in PLC "Irkutskgeofizika" 

and designed for primary processing, accelerated forward mapping and automatic interpretation of 
transient electromagnetic method data. Some of the results obtained by using the program in 
practice are shown. 
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In this work was considered the location which covered by permafrost. This site called 

Sandibinskoe deposit. Such geophysical method as vertical electrical sounding was used there to 
explore electric properties of frozen rocks. By received data was constructed graphic of low 
temperature and electrical resistivity. Then this graphic was compared with the same graphic from 
reference book.  
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The bottom of the magnetized crust determined from the spectral analysis of magnetic 

anomaly is interpreted as a level of the Curie point isotherm. A spectral analysis technique was used 
to  estimate  the  depth  of  the  magnetic  anomalies  sources  (Curie  point  depth  analysis)  of  the  
Northeast area of Russia. 
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The modern technical equipment allows us to locate the low amplitude gravity anomalies 

(from the first gal). It is complicated by noise of diverse origin and requests both the high 
accuracy equipment and a special methodology. This work describes some characteristics of 
methods of the gravimeters’ field-work preparation, the analytical phase and data processing aiming 
to define a source of micro-anomalies.  
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Detailed magnetic survey of the Bronze Age archaeological fortified settlements has been 

spent on South Urals. The magnetic maps Andreevskoe settlement has been received. On maps 
positions of the rests of external shaft, ditches and defensive walls are confidently defined. Results 
of magnetic survey were used for reconstruction of internal interiors of settlements. The data of 
magnetic survey was considerably noisy by anomalies from near-surface sources. For finding-out of 
details  of  a  structure  of  ancient  sites  of  ancient  settlement  various  kinds  of  transformation  of  the  
magnetic data have been used. This data allows to restore an internal lay-out of sites of ancient 
settlement. 
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Abstract. Results of the investigation of condition of the soil hydraulic engineering construction by 
electrical and seismic soundings are considered.  
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As a result of geophysical studies, the images of gold-ore deposits which are located bothe within 
the influence of deep faults and sub-vertical zones of high conductivity (Type I – deposit Natalka, 
Degdekan, Igumenovskoe ), and outside these areas (Type II – Butarnoe, Doroznoe, Svetloe) are 
developed. Based on findings, the geophysical criteria of mentioned deposits were formed. The 
complex analysis of deposits’ geophysical characteristics disclosed that the type I and type II 
deposits differ vastly in geophysical criteria, though they refer to the same mineralization type 
(gold-quartz).  
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Abstract: it is considered the problem of constructing approaches for solution of inverse 

problems of electromagnetic monitoring in a frame of hierarchic structure of geological medium. It 
is suggested a three stage approach for interpretation of electromagnetic data, which is widely used 
for 3D interpretation of mapping in a frame of frequency-distance active electromagnetic method. 
Here we had written new integral-differential equations for the third stage of interpretation named 
as theoretical inverse problem solution for 2D electromagnetic field in a frame of the N-layered 
model with a hierarchic inclusion of the k rank.   
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Methods  Electrometry  is  widely  used  to  study  the  composition  of  soils  and  their  filtration  
properties. The article includes the study of possibilities of use when interpreting the statistical 
characteristics of the parameters observed in electric fields. 
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According to the gravimetry and the magnetometry the folded structure of the sedimentary 

cover and the basement of the North and the Middle Urals are discussed. 
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Abstract. The new approach to solving linear conjugacy problem for the stationary 

electrical field excited in layered stratified media with local inhomogeneity is presented. 
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This paper presents a new approximate-iteration neural network method of 3D inversion, allowing 
to solve 3D inverse geoelectrics problems on rectangular grids of optimal dimension. The total 
number of unknown parameters of the environment is  about ~ n103. The principle of constructing 
the inverse problem grids of optimal dimension is based on the calculated values of the modulus of 
continuity of the inverse operator. An example of 3D inversion of simulated areal data, 
corresponding essentially three-dimensional environments are presented. 
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The tomography considered in the paper is carried out by downward continuation of potential field. 
A serious drawback of tomography is oblique (at 45º) interference from intensive field anomalies 
on the computed spatial distribution of the effective magnetization or density. If to continue down 
the components extracted from the field with iterative or median bandpass filter, then these 
interferences are suppressed as shown in the model and practical example. 
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The geoelectric model is proposed in relation to conditions of Tatarstan oilfields. High 

resolution of TM-method and possibility of increasing the accuracy of determining the resistivity of 
rocks in square coincident-loop configuration is theoretically proved. 
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Abstract.  The  new  borehole  equipment  MESH-42  and  MESHK-42  for  simultaneous  and  

continuous measurements of geoacoustic emission in three frequency bands (100÷500 500÷5000 
and 2500÷5000 Hz), electromagnetic radiation at three frequencies (40, 80 and 120 kHz) and the 
geomagnetic field (Z) or the magnetic susceptibility of rocks (æ) in wells to a depth of 5 km has 
developed in the Institute of Geophysics UB RAS  
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 The article is devoted to the development of scientific principles, methods and techniques of 
automated control of the primary data recorded in geophysical research in the wells. The decision 
on the termination of logging on certain well connected with the expert expressed the certainty of 
receiving the results of qualitative research. The author argues the need for automated detection of 
errors and quality control of the recorded data during or immediately upon completion of studies. A 
brief analysis of the symptoms of insecurity fragments record. An algorithm is proposed and 
discussed in detail the solution of mathematics assess the quality of data recording geophysical well 
with the use of iterative methods for modeling incomplete data using low-dimensional manifolds. 
Provides examples demonstrating the high efficiency of the iterative methods for modeling 
incomplete data using low-dimensional manifolds in the problem of filling the gaps of geophysical 
studies  and  the  results  of  numerical  experiments  on  solving  the  problem  of  data  quality  control  
electric logging. 
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