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MpaBa konoHka € rpadivyHNM 306paKEHHAM iIMOBIPHOCTI
po3noAiny ripcbkvMx Mopig 3a XxapakTepoMm HacWUYeHHs (Ha-
ragyemo, Ha Mo4yaTkoBOMY eTani MiaroToBkM AaHux Oyno
npoBefeHo ocepeaHeHHs reodianyHMX napameTpiB 3 Kpo-
kom 0,4 M rnMunbuHmn). Ak Gaummo B iHTepBanax rnmMbuH,
pO3KpUTUX Nepdopalieto, XxapakTepucTuka nopig pospisy
3a JaHUMK OUCKPUMIHAHTHOrO aHanisy Bignosigae peayrb-
Tatam BunNpoOyBaHb. Pos3nogin iMOBIPHOCTI BigHECEHHS
nopig 4o BiAnoBiOHWUX IPyn 3a XapaKTepoM HAaCUYEeHHsT BU-
KOHaHMIM dopmarnbHO, TOMY B AesKuX iHTepBanax 3'sBu-
NUCb AOCUTb BUCOKI 3HAY€HHS. IMOBIpHICTb HasiBHOCTI ra-
30Hacmn4eHux nopig Ha pieHi 0,98 — 0,99 ceigunTb Npo Te,
L0 O3HaKM Takux Mopig JocuTb BnM3bki 4O CTAaTUCTUYHKX
XapaKTepUCTUK LEHTPY BiANoBigHOT eTanoHHoi rpynu. Cnig,
NigKpecnuTn, Wo po3paxoBaHi i NnpeAcTasBfieHi Ha puc.4 €
BMacHO iMOBIPHICHUMKN XapakTepucTMkaMmu nogibHocTi Ao
LIeHTIB NEBHUX KnaciB ©aratomipHuMx po3noginie 3a obpa-

HUM KOMMNIEKCOM reodpisanyHmnx o3Hak. Lli imoBipHicHi xapa-

KTEPUCTUKM MEBHOIO MipOK € BigobpaKeHHSM xapakTtepy
HACUYEHHs1 Mopid, ane ixX He MOXHa nopiBHOBaTK abo oTo-
TOXHIOBATU 3 koedilieHTOM HadpTorasoHacu4eHHs. Y ne.-
HUX iHTepBanax 3a nepesaXxaryvMn WMOBIPHOCTAMU OAHi-
€1 rpynu 3'9BNSA0TLCA 03HaKM iHLWOI. Lle MoxHa po3rnsgatu
K MPOSIB OEKINbKOX YMHHUKIB, Yy TOMY 4MCIi oOMexeHoi
BXiOHOT reodi3avyHoOi iHopmaLii, cnpoLeHoT NiHINHOT Mo-
aeni ANCKPUMIHAHTHOI (OYHKLIT, AyXKe CKnagHoi CTPYKTYpu
peanbHoi i3nKo-reonoriyHoi Mmogeni pospisy i 1.4. Y Ta-
KOMy BMNaAKy Chnig BpaxoByBaTW fnvLle OCHOBHY CKITagoBY
iMOBIPHOCTi XapaKTepy Hacu4YeHHs nopia.

Y mexax iHTepBanis nepdopaduii HaBiTb 3a 0AHO3Hau-
HUX pe3ynbTaTiB BMNPoOOyBaHb 3HaxXoOATbCSl Pi3Hi rpynu
nopig 3 Pi3HUMU KONMEKTOPCbKMMWU BNacTUBOCTSIMU. ToMy
BMOIpKM B €TaNOHHUX rpynax He MOXHa BBaXkaTu ogHOpIA-
HuMmK. Lle npu3BoanTb OO MEBHOIMO 3MEHLUEHHS eeKTUB-
HOCTI knacudikauii nig Yac ANCKPUMIHAHTHOIO aHarnisy.
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Puc. 5. ®parmeHT po3pisy ceBepanoBuHu pogosuila CybboTtiHa

BucHoBok. MoxxHa BBaXkaTu, LLIO 3a HEBENUKOI KiNbKOCTI
METOLiB NPOMMICIIOBO-re0di3NYHNX AOCNIMLKEHb, Y pas3i Big-
CYTHOCTi HeobxigHoi iHdopmaLii ons npoBedeHHs1 SKICHOI
iHTepnpeTauii gaHux OC, BUKOPUCTaAHHA anbTepHaTUBHOIO
cnocoby AMCKPUMIHAHTHOTO aHanisy, ik MeToay BUSIBIIEHHS
NPOAYKTMBHUX NOPIA-KONEKTOpPIB, € AouinbH1M. MeTon moxe
OyTn edeKTMBHO 3acCTOCOBAHO Ha BIAKPUTMX pPOOOBULLIAX
BYINEBOAHIB Y MPOLECi MOLYKIB paHille HEBUSBNEHMX MpPO-
OYKTMBHUX NNAcTiB Y CKNagHUX TMNax po3pisiB, Hanpuknag,
Bigknagax mawkony. [Ins Moro BUKOPUCTaHHSA NOTpibHa Ha-
ABHICTb JBOX ODOB'A3KOBUX YMOB: KAPOTaXKHUX AaHWX, 3anu-
CaHuX Yy LnMdpoBin hopmi, Ta 4OCTATHS KiNbKiCTb iHTepBanis
BMNpoOyBaHb 3 OTPMMaHMMK MPUMNMBaMK Pi3HUX nioigis
(HadpTa abo ras i nnactoBa Boaa) Ta 3 BiACYTHICTIO AebiTiB
OCTaHHiX 45151 CTBOPEHHS €TanoHHWX rpyn.
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THE RESEARCH OF THE INFLUENCE OF THE PRESSURE TO THE VALUES OF ELASTIC
PARAMETERS OF GEOLOGICAL MEDIUM ON THE BASIS OF SEISMIC AND WELL DATA

(PekomeHd08aHO 4rieHoM pedakuyiliHoi koneezii 0-pom ¢hi3. — mam. Hayk, npog. B.M1. Macnoeum)

The questions on definition of fundamental elastic parameters on the basis of non-classic base model including the
development of the software for preparation of 2D thin layered models of real environment and also the calculation of the
sections of elastic parameters of the environment are considered.

Po32nssHymo numaHHs no eu3HayeHHo ¢hyHOaMeHmMaslbHUX MPYXHUX Nnapamempie Ha OcHoei Heknacu4yHoi 6azoeoi modernti,
wo ekxsroyae po3pobKy npozpaMHo20 3abesneyeHHs1 Osisi Ni020mMoeku A80xeUMIPHUX MOHKoWwaposux modesieli peasibHO20 ce-
pedosuuwia, a MaKox po3paxyHKU po3pisie npyxHux napamempie cepedosuuja.

allow to record data regarding the medium with high
accuracy. More productive computers and effective

Introduction. The modern state of techniques,
technologies of the field and well geophysical investigations

© Guliyev H., Aghayev H., Shirinov N., 2010
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softwares provide the operative and enhanced processing
and interpretation of the derived information. All these allow
solving more complex and earlier inaccessible tasks on the
geological medium study. One of these tasks is the study the
changes of physical-mechanical properties of the medium
occurring in process of oil and gas fields operation. With this
purpose approximately every 5-7 years the monitoring of
fields is performed with application of 4D seismic method of
investigations. Studying the changes of amplitudes,
velocities of propagation of compressional, shear waves in
medium layers according to results of seismic inversions, the
change of medium properties occurring in monitoring period
is defined at every measure. In offshore fields the monitoring
is also performed in the section upper part with purpose to
identify the safety evaluation of the drilling platform position.
At the seismic inversion with set models, performed
with utilization of seismic survey and geophysical well
logging (GWL) data, there define 2D or 3D thin-layer

models of medium on the velocities of compressional (V,, ),

shear (V) waves and rocks density (p ). Using the above-

mentioned, there calculate different parameters of medium,
including elasticity coefficients [15]. Interpreting these data,
within the studied area they forecast the physical-
mechanical, lithological, properties, oil-and-gas saturation
of rocks, abnormally high formation pressures (AHFP) and
other properties of medium.

It is known that physical-mechanical properties of rocks
vary at medium pressure and temperature change. Usually
in practice in seismic survey the different empirical
dependences of velocities upon the pressure V =f(P) and

temperature V =f(T) are applied to take into account the

pressure influence upon the seismic waves' propagation
velocity, and upon the medium elastic parameters
accordingly. These empirical dependences are determined
by results of summarization of GWL data on various studied
areas as well as on data of cores laboratory tests. But these
dependences, under the complex media, don't often provide
the necessary precision of velocities definition on the specific
object of study. Even within one area, when the dependence
is determined on one well, the application of V =f(P) in

areas, remote from well, can bring to significant errors in
velocities due to change of geological structure and
geodynamic state of the medium. But the data on laboratory
tests are corresponded to real geophysical data in different
ways, because the technique of measurement and rocks
samples are not quite identical to thermodynamic conditions
in real medium. All these bring to great error of forecast by
values of elasticity parameters of the medium lithological
characteristics and its oil-and-gas saturation, especially for
complex media and zones with AHFP.

When investigating the complex media, on the
assumption of insignificant change of lithological

composition of the layers rocks in lateral, the values Vp,

Vs and their ratios can differ greatly in various areas of

field due to difference in geodynamic conditions. Thus the
values of elasticity coefficients, calculated using the
dynamic method, including the Poisson coefficient, will be
different in area on one and the same layers. The similar
will be also observed in case when lithologically very
similar layers are in different geodynamic conditions in
geological section. Thus, it is necessary to take into
account the pressure effect for correct definition of the
rocks lithological composition by elastic parameters' values
before their calculation. For this purpose, the values of
elastic parameters of medium, determined by results of
seismic inversion or by GWL data should be normalized

proceeding from conditions as the pressure has a constant
value along the whole geologic section. Only in this case the
difference of elastic parameters will be specified with
difference of layers lithology. This allows to interpret
unambiguously the results of inversion on definition the
medium properties. Proceeding from non-classic linearized
theory in [11] there had been developed an approach to
define the Poisson coefficient for stressed non-linear media.

Theoretical preconditions for the elastic
parameters determination. It is known that stressed
state of the geological medium is determined by weight of
overlying rocks, influence of tectonic processes, formation
pressure, mechanical and structural properties of the
sedimentary rocks and other factors. In complex media
the ratio of ground pressure in vertical and horizontal
directions can reach different values depending on
geological structure, geodynamic conditions of the
studied region of works. At definite thermobaric conditions
the sedimentary rocks are characterized by higher
porosity and poor compactness that the root rocks. In this
connection, even the insignificant change of the medium
geodynamic state can influence noticeably upon the
physical-mechanical properties of these rocks.

It is known that we deal with deformed medium when
performing GWL and seismic survey. It is mean that due to
objective natural circumstances the studied media are
prestressed before excitation of seismic waves in them.
Study of dynamic, kinematic and polarization parameters of
the compressional, shear and converted waves shows that
the medium intensity and deformation nonlinearity play a
significant role when forming the seismic wave field.

There are numerous investigations to define the elastic
parameters; they are partially reflected in [1,2,4 -7, 9, 13
— 18]. Basically the theoretical results had been derived on
the base of linear theories of elasticity and propagation of
elastic waves in undeformed elastic media.

Theory of wave dynamics accounting the medium
preliminary intensity within the mechanics of continuous
medium had been created in [9]. The same paper includes
an extensive list of scientific publications of various experts
in the present field. In papers [2, 11, 10, 13, 17], proceeding
from theoretical results [9] there had been developed the
practical approaches to study the different geologic-
geodynamic tasks. In [8, 10 — 12] these approaches when
research the issues related with seismic survey, are
classified as non-classic theoretical base model.

Results of theoretical investigations, non-classic
theoretical base model show that when defining the
fundamental parameters of the stressed media elasticity it
is possible to take into account the changes of its stressed
state. In other words, to define the values of the physical-
mechanical properties of rocks composing the geological
section. The design formulae had been proposed to
determine the basic physical-mechanical parameters of the
geological medium — Poisson coefficient (v ) and Young

modulus of elasticity ( E ):
2 2
_ Vpr_2VSX,D_F(p’VpZO’VSXO’P) .
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where: V,,,,Vs,, — current values of the compressional

and shear waves' velocities; V),,0,Vs,q — values of these

parameters in stress-free state; p — rocks densities;

P — pressure; F,F and F§ — known algebraic
expressions characterizing the nonlinear actions of
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medium, the look of which is concretized with setting of
look of the elastic potentials.

For different stressed states of medium (before
excitation of seismic waves in it) and the variants of
modeling of elastic oscillations shapes, the formulae of

F, F, and FSR calculation differ [8]. In the classic approach

F=F= F§ =0. In the present work the calculations were

performed by theories of the greater and second variant of
small initial deformations [16] using the true velocities.

Results show that at known values F,F; and F§ one can

calculate accurately the values of Poisson coefficient and
Young modulus for the set parameter of pressure [11].
Application of these formulae allows to describe analytically
the dependence of values of elastic parameters upon the
pressure for one and the same rocks. In its turn it allows to
calculate the true values of the medium elastic parameters
for fixed values of pressure. Thus, there is a possibility to
recalculate the elastic parameters of the studied medium
for conditions in which the stressed state is constant in
lateral and vertical.

Software. In the present work, proceeding from the
above-mentioned theoretical developments, the algorithm
of seismic information processing had been created within
the non-classic linearized base model. This algorithm
allows calculating the true values of the fundamental
parameters of the medium elasticity on the base of real
seismic and well data.

The programs had been developed on the created
algorithms and different calculations had been performed
on the base of geophysical program package (CWP) of
Denver University (Colorado School of mines). It operates
in Linux and can be used at the personal computers and
the work stations as well. The package has good
technological capabilities to compile the graph of seismic
data processing, extensive set of standard procedures as
well as accessible software tools to supplement the
package with new programs.

Using the program package CWP we had compile the
software (GEOPRESS) to model the physical parameters
of the medium. The following possibilities to set and use
the data on the medium models are provided in
GEOPRESS:

e models of the medium physical parameters are set
with regular or irregular step on vertical and lateral,

e the models' discreteness, on which the medium
parameters are determined, is equal to sample interval of
the seismic records in vertical, and in lateral — to the
observation step at seismic works;

e models of the medium physical parameters or any
other data can be in depth or in time measurements, and
there is a possibility for their recalculation from one unit to
another;

e possibility to generate or correct the models on
various analytical and graphic dependences;

e possibility of easy exchange of data and results of
other geophysical softwares.

The software operates the data of seismic survey, GWL
and results of laboratory measures on rocks' samples.
These data are used in preparation of 2D models of
medium as the time or depth sections, on which different
procedures of modeling are performed. Some standard
procedures, realized by new programs, differ from standard
ones that they allow creating and operating with data on
medium parameters with minimal discreteness, equal to
sample interval of the seismic data. The developed
programs also allow performing different transformations
with data on the media models. The basic part of the

programs provides the extrapolation of model of he
medium physical parameters, determined by GWL data, in
borehole environment taking into account the medium
geological structure, to correct the model due to
geodynamic and thermodynamic state of medium, to
calculate the different elastic parameters of medium within
the classic and non-classic theory of deformations,
recalculate the elastic parameters for various stressed
states of medium, to calculate the attributes of seismic
records as well as the synthetic records. The application of
CWP package together with GEOPRESS allows the
processing of real 2D seismic data, to determine the
models of physical-mechanical properties of medium, to
perform the modeling of seismic records.

Processing flow had been prepared, where the
following programs are indicated: "suwind" program to
download 2D models of medium on different physical-
mechanical parameters, "suweight" program to multiply the
model by the set coefficient, "time_depth_time" program to
recalculate the section from time into depth scale,
"elastic_stress" the basic program to calculate the elastic
parameters by non-classic theory, "compare_model"
program of the quantitative comparison of models' sections
and "suximage" program to visualize the models' sections
and the elastic parameters.

Geologic structure of the studied medium. To
evaluate the effectiveness of GEOPRESS application there
had been used the geophysical data on one of the
structures of the South Caspian Depression (SCD). It is
known that SCD has a complex geological structure and is
rich with oil and gas fields. There are numerous extinct and
acting mud volcanoes. The structural buildings mainly have
the diapiric form that is characterized by steep angles of
dip, numerous amplitude dislocations [3]. Difference of
depths of the arch and synclinal parts of folds can reach to
2 km approximately. Here the terrigenous section is
basically consists of alternation of the thin-layer strata of
clays, siltstones, sands and rare sandstone. Here the
abnormally high formation pressure is a usual
phenomenon. Pressure on individual layers is some tens
percentages higher than in the surrounding ones. At
depths 5-6 km the pressure and temperature reach
approximately to 0.09-0.12 GPa (900-1200 atm.) and 100°-
130°C accordingly. Effectiveness of study of the geological
structure and physical-mechanical properties of such a
complex medium using the geophysical methods along
with other factors, also depends significantly upon the
accounting of influence of the medium geodynamic state.

Modeling to define the elastic parameters of the
medium. The acoustic and geodynamic models of the
studied medium in the South Caspian depression had been
prepared by data of geophysical investigations. Using the
data of acoustic logging on the compressional and shear
waves and density logging data on deep wells, located in
the arch part of the structure, the thin-layer 1D models of
media had been created on the velocities of the
compressional and shear waves, rocks densities and
hydrostatic pressure (Fig.1). Then 2D models were
calculated by extrapolation of 1D models along the seismic
horizons for the rest common depth points (CDP) of 2D
profile, running near the deep well which locates
approximately on point CDP=701 of the profile. Taking into
account the configuration of seismic horizons and
distribution of rocks density in depths and profiles, there
had been also calculated the 2D model of geostatic
pressure. 2D model of hydrostatic pressure was corrected
taking into account the change of geostatic pressure in
depth and along the seismic profile. 2D models were
calculated as time and depth sections, like the usual
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sections of the seismic profiles. On models shown in figure
2 it is seen that in sections of formation velocities of the

compressional and shear waves the values of V,and V;

increase for one and the same layers as far as they get
deeper, that is caused by pressure increase with depth.
Model of hydrostatic pressure had been prepared (Fig. 3a).
Section of pressure difference along the strata between the
points, where the deep well locates, and the current points
of profile is in figure 3b. It is seen that the difference in
pressure along the layers of the same name increases as
far as moving off the well.

The depth sections of Poisson coefficient had been
calculated by 2D models using classic (Fig. 4a) and non-
classic theories: — by the first theory of small initial
deformations (Fig. 4b). In addition it was supposed that the
stress in medium is distributed evenly in the vertical and
horizontal directions. When comparing the results it is seen
that unlike the figure 4a, on figure 4b the values of elastic
parameter on one and the same layer doesn't change
along the profile. It means that the pressure difference
between the well and current point of profile had been
taken into account correctly. Thus, in the given example

the elastic parameters are recalculated for conditions when
in each layer the well-pressure is constant along the whole
profile. The comparison of v values had showed that by
non-classic formula its value turns out lesser than by the
classic one. Difference of two sections of Poisson
coefficient is in figure 5a. From this it follows that on one
and the same layers the difference reaches its maximal
value between the arch and synclinal parts of the structure,
where the difference of hydrostatic pressure also reaches
the maximal value (Fig. 3b). In individual layers the
difference reaches to 8 %. The section of Poisson
coefficient difference, calculated by the second variant of
theory of small initial deformations, is given in figure 5b.
Here the difference in greater than by the theory of great
initial deformations. By the second variant of small initial
deformations the maximal value of difference reaches to
12 %, but the number of layers with great values of
difference are more than by the theory of great initial
deformations. The depth section of Young module had
been also calculated by these models. Here, its values by
classic theory 2-4 % lesser than by non-classic one.

Geophysical well logging (GWL) data on deep well, mcluding acoustic logging, VEP on
compressional and shear waves and data of 2D seismic profile

/\

Lithologic-stratigraphic division of
geological section by GWL data

Defimtion of thin-layer 2D model of
average velocities on 2D seistric profile

|

I

Compilation of thin-layer 1D models of
medium: compressional and shear waves,
rocks density, geostatic and effective
pressures

Tracing of target seismic boundaries on
time section of 2D seismic profile

)

}

Calibration of welocities of the
cotnpressional and shear waves by acoustic
logging according to veloctties on VEP

Referencing of seismic houndares to 2D
stratigraphic houndaries by GWL and
VEP data

!

!

Recalculation of 1D models from depth
to time scale, like the time section of 2D
profile

Definition of 2D model of effective
pressure

e —

Creation of 2D thin-layer models of medium by 1D models extrapolation along the well,
along the seismic profile, taking into account the position of seismic boundaries and the

effective pressure model

}

Correction of thin-layer 2D models for change of the medum stressed state
along the geological section on the base of non-classic basic seismic model

I

Definition of the medium elastic parameters

Fig. 1. Block diagram of 2D model of medium by fundamental parameters of elasticity
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Fig. 2. Depth sections by formation velocities of the compressional (a) and shear (b) waves

Fig. 3. Depth sections of the hydrostatic pressure (a) and difference of pressure along the layers between points
where the well is, and the profile current point (b)

Results, derived with application of theory of great initial the results of theory of small initial deformation, though the
deformations, theoretically are the most accurate, so they last theory also reflects correctly (qualitatively) the nature
should be accepted as basic ones. It is seen that results of of pressure effect upon the numerical values of
improvement by this theory are nearly 2 times differ from fundamental elastic parameters of the medium.
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Fig. 4. Depth section of Poisson coefficient calculated by classic (a) and non-classic theories (b)
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Fig. 5. Difference of sections of the Poisson coefficient calculated by classic and non-classic theories:
by theory of great initial deformations (a) and the second variant of theory of small initial deformations (b)

As an example there had been derived results on calculation of elastic parameters for thick layer mainly consisting of
siltstone rocks. The data are as follows:

P=00GPa, V,,0=2529kmis, Vg, =0.909km/s, V,q=0.982 km/s, p=2.34 glcm’,

P =0.05GPa, V,,,=2.847km/s, V,, =1.099km/s, V;, =1.187km/s, p=2.34 glcm®,
Qutputs are as follows:
Vi =0.41245, v, . =0.42582, E,, =7.3 GPa, E,,, =4.8 GPa,
a=253 GPa, b=-4065GPa, ¢ =11432 GPa,
where: v, Vyeun, Expa@nd E,.., — Poisson coefficient and Young modulus calculated by classic and non-classic

methods; a, b and ¢ — moduluses of elasticity of the 3 order.

Discussion. The derived results on application of new o definition of true (free of pressure influence) values
theoretical developments on continuous media mechanics of the medium elastic parameters;
and the appropriate software open quite new possibilities « compilation of more reliable pattern of change of the

when seismic investigations, in particular: physical-mechanical properties of rocks on geological
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section, where the influence of pressure differences is
excluded;

e forecast of the medium stressed state on values of
elastic parameters calculated according to geophysical data.

Conclusions. Thus, new theoretical investigations and
software had allowed to create new possibilities to interpret
the seismic information taking into account the geodynamic
conditions of medium, and to get new results on synthetic
2D models of medium. For further assessment of
effectiveness of the software the acoustic model of medium
is preparing according to results of inversion of the real
seismic records.

The work had been performed within the Science
and Technology Center in Ukraine grant # 3647.
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BU3HAYEHHSA PIBHA CEMCMIYHOI HEBE3NEKU BYAIBENIbHOFO MAMOAHUYUKA
HCK "ONIMNIACbKUA" B M. KUEBI

(PekomeHdoeaHO 4ieHoM pedakyiliHoi konezii 3-pom 2eon. Hayk, npogh. C.A. Buxeoro)

IHcmumymowm zeogbisuku im. C.I. Cy66omiHa HAH YkpaiHu npoeedeHi suuiyKyearnbHi po6omu 3 8CmaHO8/1eHHs1 pieHs celicMiYHOi
Hebe3neku (ymo4HeHO20 3Ha4YeHHs1 celicMi4HOi 6anbHOCMI, 3 ypaxyeaHHsIM ernugy rpyHmosux ymos) matidaH4uka HCK "Onimniticb-
kuli" y M. Kueei. Ha mepumopii matioaH4uka eudineHo mpu 8i0HOCHO 0OHOpPIOHI (8 celicMiYHOMY 8iOHOWEHHI) MaKcoOHOMempu4Hi oou-
Huuyji. [ins koxHoi 3 HUX 6ys10 ecmaHoeJsIeHo pieeHb celicMidyHOT Hebe3neku e 6anax wkanu celicMiyHoi iHmeHcueHocmi MSK-64.

The research work by establishment of seismic hazard level (the improved value of seismic intensity taking into account the
influencing of soil conditions) for National Sports Complex "Olimpiyskiy" site in Kyiv is conducted by S.I. Subbotin Institute of
geophysics of the National Academy of Sciences of Ukraine. Three relatively homogeneous (in the seismic relation) taxonomic
units on the territory of site are selected. The level of seismic safety in the balls of MSK-64 seismic intensity scale was set for

each of this taxonomic units.

IHcTuTyTOM reodisukm im. C.l. Cy66oTiHa HAH Ykpainn
npoBoaununcst poboTu 3 BCTAHOBIEHHSI PIBHSI CEACMIYHOI
Hebesnekn (yTOYHEHOro 3Ha4YeHHs CeMCMiYHOT BanbHOCTI, 3
ypaxyBaHHsAM BMNAMBY ['PYHTOBMX YMOB) OyaiBensHOro
MangaHymka HCK "Onimnincbkuin" B Mm.Kuesi.

MeTa pobiT — KinbKicHa OUiHKa PO3paxyHKOBOI iHTEHCK-
BHOCTi CeWcMiYHUX cTpywyBaHb B Oanax wkanm MSK-64
Ha OCHOBi KOMMMEKCHOro aHanidy yTOYHEeHWX OaHuX 3ara-
NbHOro cencmiyHoro parioHyBaHHs (3CP) i pobiT 3 ceicmi-
YHOro MikpoparnoHyBaHHsi (CMP) ByaiBenbHOro MagaHum-
Ka MeTogamu: iHXEeHEepHO-reonoriYyHnX aHamnorin, cencmiy-
HWX XOPCTKOCTEN i peecTpauii MikpoCencm.

Manganunk HCK "Onimnincekuin" po3rallioBaHuii Ha Te-
puTopii MNeyepcbkoro panoHy M. Kueea, 6ina nigHioka Ye-
penaHoBOi ropu, B MiCUi 34neHyBaHHs Xpewiatoro spy 3
JonuHoto pivkn Jnbige. 3 pesynbrtatiB aHanisy poHaoBUX i
onybnikoBaHux martepianis [1, 2] BigomMo, wWo Ha TepuTopii
M. Knesa HeogHOPa30BO criocTepiranvcs CeNCMiYHI CTPyLLY-
BaHHS Big MOTYXXHMX MNIAKOPOBUX 3eMNeTpyciB 30HN BpaHua
(PyMyHist) i MOXyYTb NPOSIBUTMCA MOKanbHi CENCMIiYHI edekTn
Bij NOTEHLIHO MOXIMBKX 3€MITETPYCIB 3 MiCLIEBUX CENCMO-

aKTMBHUX 30H [3 — 9], aKki noB'a3aHi 3 CENCMOaKTUBHUMM
posnomamu CxigHoesponencekoi nnatdopmn (CEI). Bor-
HYLLa NOTYXXHUX NiAKOPOBUX 3eMneTpyciB 30HM BpaHya pos-
TawoBaHi Ha BigcTaHi 600 km Big Knesa [10 — 12].

Mpu pyrHiBHUX 3emneTpycax B 30Hi BpaHua, marHityga
(M) sixmnx 3Haxogmnacs B Mexax 3HayeHb 6,8—7,4, iHTeHcu-
BHICTb CEMCMIYHUX CTpyLUlyBaHb B 6anax wkanu MSK-64 B
M. Knesi cknagana 5-6 6anis (26.10.1802, M=7,4), 5 6anis
(17.11.1821, M=6,7; 6.11.1908, M=6,8; 10.11.1940,
M=7,3) Ta 4-5 6aniB (22.01.1838, M=6,9; 22.10.1940,
M=6,2) [13-15]. MMig yac 3emneTpycis, Aki cnocTepiran1cs B
Kuesi HanpukiHUi 20 CTOMITTA iHTEHCMBHICTb CTpYLUyBaHb
popisHioBana 4-5 6anam (4.03.1977, M=7,2) Ta 4 6anam
(30.08.1986, M=6,8) [11, 15, 16].

Jlnwe 3a octanHi 200 pokiB 3acpikcoBaHa Ha TepuTopii
M. KueBa iHTEHCMBHICTb 3eMneTpyciB 30HM BpaHuya pocs-
rana 5 6anis y 1802 poui i 5 6anis y 1940 poui [12, 13, 17].
Ha puc. 1 npeacrasneHi isocencTn umx semnetpycis. Cnig
3a3Ha4YnUTK, LLO eHepria BCIX 3a3HayYeHnX BULLE 3eMNeTpy-
ciB 6yna 3HayHO MEHLLOK Bif MakCMMarbHO MOXMIMBOI ANnd
30HM BpaHua (3 imoBipHicTio 1 pa3 B 5000 pokis) [18 — 20].
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