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OF HYDROCARBONS BASED ON SEISMIC EXPLORATION DATA
(CASE STUDY THE SOUTH CASPIAN AND OTHER BASINS)
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Background. The petrophysical properties of the sedimentary rocks (porosity, permeability, elastic-plastic and acoustic

properties, etc.) have been well studied and the results have been sufficiently widely used in the interpretation of geophysical data.
Experimental studies completed in recent years as well as intensive technology improvements in data processing and interpretation
of seismic data allowed us to explore also the problem of fluid control of petrophysical properties of rocks, which serves as a basis
for developing a method of directly forecasting oil and gas accumulations in sedimentary basins. it is recommended to use a direct
seismic method for predicting the productivity of the section in combination with gas-geochemical survey. The aim is to minimize
the risk of hydrocarbon exploration in the deepwater part of the South Caspian.

Methods. Based on an analysis of worldwide experience and the results of experimental studies in the South Caspian Basin
(SCB), the direct seismic methods substantiate the high efficiency of direct forecasting of hydrocarbon accumulations in the
sedimentary section.

Results. The analysis of direct determination of hydrocarbons using seismic data in other basins, as well as the results of
developmental and experimental validation of proposed methodology, allows us to state its sufficient applicability in the geological
conditions of SCB.

However, considering high economic and technological risks of drilling in the deep part of SCB (development of abnormally
high pressures, high cost of exploration wells, which exceeds $100 million), and attempting to minimize them, it would be beneficial
to integrate the seismic method with other direct methods, especially with gas-geochemical surveying.

Conclusions. The natural exposure of oil and gas on the surface are of great significance to the hydrocarbon exploration
since it directly points to the existence of hydrocarbons in sedimentary basins. In the deepwater part of the basin, the presence
and nature of oil and gas shows one of the few tools available to assess the prospects of undrilled area. The emergence of new
analytical capabilities in recent years allows us to record a very low concentration of migratory gases and increases the efficiency

of detection of even low-contrast hydrocarbon anomalies (Elias et al., 2004).

Keywords: sedimentary section, hydrocarbon accumulations, direct forecast, seismic survey, South Caspian Basin.

Background

The history of development and modern geological
position of SCB resulted in the formation of a unique oil and
gas basin characterized by intense, still-present physical
and chemical processes in the rock-fluid system. Qil and gas
presence in SCB is associated mainly with sediments of
Lower Pliocene-Productive  Suite (PS). Hydrocarbon
resources identified here are unevenly distributed and
mainly related to anticline structures of flange units of
Cheyrankechmez — South Absheron trough located in the
northern part of the SCB. The results of integrated
geological-geophysical research and exploration data have
shown the existence of exceptionally favorable geological
conditions for the generation, migration, and formation of
hydrocarbon (HC) accumulations in this part of the basin:

o the high rate of subsiding and sedimentation in the
Pliocene-Quaternary time, their large thickness;

e presence in the section of sediments rich in organic
matter (OM) and favorable temperature conditions for their
transformation into hydrocarbons;

e a favorable combination of time of generation,
migration and the formation of HC traps;
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e existence of geologic conditions for the subvertical
migration of HCs;

o presence of intraformational and regional seal.

All these led to commercial oil and gas saturation in
almost all structures in this part of the basin. In connection
with this, technology to detect these oil and gas
accumulations, based solely on the anticline theory of their
formation, was very simplified (identification of seismic
structures, followed by drilling exploratory wells), but it was
also very effective.

Application of this technology in the south and in the
deep part of SCB proved to be ineffective due to the change
in the geological conditions of generation, migration of
hydrocarbons, formation and preservation of their
accumulations. Taking into account the high cost of
exploration drilling in the deep part of SCB (the cost of one
exploration well is more than $75-100 million dollars), the
introduction of technologies that could reduce the economic
and technological risk of finding hydrocarbons would be very
relevant. One of these ways would be using, along with
traditional methods, methods of direct diagnosis of
hydrocarbon accumulations based on seismic data (possibly
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in combination with direct gas-geochemical methods). An
established fact of changing of the phase of hydrocarbon
state from the flank to its deep parts and forecast of the
existence here of mostly gas/gas-condensate fields is the
favorable factor for the direct diagnosis of HCs in the deep
part of SCB.

Methods

Seismic methods have played and continue to play a
leading role in the search for hydrocarbons in reservoirs.
Advances in the past were based on the detection of traps that
could contain hydrocarbons (e.g., anticlines, lenses, tectonic
disturbances, serving as the screen on the way of
hydrocarbons migration, and reefs). The effect of the pore
fluids properties in the seismic field was extensively explored
only since the era of detection of the "bright spots" in the early
1970s (Sheriff, 1975), reflecting the content of hydrocarbons
in the reservoir. For this reason, various research centers
around the world have started laboratory and experimental-
methodological studies to explore seismic properties of rocks
saturated with various fluids (water, oil, gas) (Elliot, & Wiley,
1975; Batzl, & Wang, 1992; Sinartio, 2002, etc.).

For example, a series of laboratory experiments on wave
velocities in two different samples of quartz sandstones of
Berea formation (Ohio, USA) — saturated with water, air, and
light and heavy oil, depending respectively on the pressure
and temperature — was conducted by Z.Wang and
colleagues (Wang etal., 1990). The experimental results
showed that the velocity of wave propagation depending on
temperature changes in the rock samples saturated with
heavy oil is different from the same sample saturated with
water or light oil. However, the most obvious differences
between the values of seismic parameters were noted
between the rocks saturated with gas and liquid — values of
Vp/Vs (the ratio of compressional and shear velocities) and
Poisson's ratio in the gas-saturated rocks are always
comparatively lower.

A significant decrease in the velocity of seismic waves
and change of other seismic parameters in the presence of
gas in the rock was observed by other researchers (Batzle
et al., 2004; Barton, 2007; Goloshubin et al., 2002).

As suggested by G.J. Blackburn (1986), even a small
amount of gas is sufficient to create the necessary contrast

in the value of the impedance in comparison with water-
or oil-containing sandstone.

As an example, fig. 1 shows the trend of the change of
the reflection coefficient curves for the model of the reservoir
saturated with gas and saline water (Batzle et al., 2004).
Their difference is obvious. However, it should be noted that
sometimes the gas-saturated water can be a false indicator
of hydrocarbons (Han, & Batzle, 2004). In general, it is
believed that pore fluid affects Vp more than Vs (Mavko
et al., 2005; Alvarez, 2007).
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Fig. 1. The reflection coefficients for models of the reservoir
containing certain amounts of gas (green),
and only saline water (red) (Batzle et al., 2004)

The influence of gas on the seismic parameters was also
found during a series of laboratory experiments covering the
injection of COz2 in the rock-reservoirs (Xue, & Ohsumi, 2004),
which showed a significant decrease in P-wave velocity (from
6.1 % to 10.6 %) (Harris et al., 2006) and changes in transit
time and amplitude of the reflected waves (Daley et al., 2007).
The capabilities of seismic data for the diagnosis of gas is
illustrated by the results of monitoring CO2 injection at
Weyburn field in Canada (White, 2004) and in an aquifer at
the Sleipner area in Norway (Chadwick et al., 2007) (Fig. 2).

The values of Vp impedance measured in a thick soft-sand
interval of well in the North Sea, the upper part of which is gas-
saturated and the lower — oil- and water-saturated, were
examined based on porosity and gas saturation (Fig. 3).
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Fig. 2. Seismic monitoring of CO2 injection in an aquifer at Sleipner storage, the central North Sea (Chadwick et al., 2007)
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Fig. 3. Impedance versus porosity is a thick soft-sand interval
color-coded by gas saturation. The presence of gas
in the pore space produces a strong decrease in the impedance.
The rest of interval is filled with oil and water
(Walls, & Dvorkin, 2005)

The presence of the gas in this well causes dramatic
reduction of the impedance due to the strong difference
between the bulk modulus of gas (about 0.08 GPa in this
example), oil (about 0.8 GPa), and water (about 2.8 GPa)
(Walls, & Dvorkin, 2005).

The influence of pore fluids on seismic properties of
rocks, identified in laboratory and field experiments, formed
the basis for development of methods for direct detection of
hydrocarbons from seismic data, which have been tested in
various basins of the world (Alvarez, 2007; Shikhaliyev,
2005; Blom, & Bacon, 2009 and others). This became
technically possible due to progress made in recent years in
improving the quality of acquired seismic data and the
tremendous progress in their processing and interpretation.

The term of direct diagnosis of hydrocarbons started to
be used in seismic exploration more than 50 years ago. In
the past 20 years, extensive experiments have been
conducted to measure the abnormal attenuation and velocity
dispersion (AVD method) of seismic waves in the oil and gas
fields, using borehole and surface data. These experiments
confirmed the changes in the noted parameters of
hydrocarbon-saturated sediments. AVD method was
successfully applied in various parts of Russia, China,
Vietnam, and Latin America, with the exception of the
northern Caucasus, where the abnormal attenuation was
caused by the water, heavily saturated with carbon dioxide
(Rapoport et al., 2004).

At present, the most widely used method for prediction of
gas in the reservoir is AVO method (Amplitude Variation with
Offset), which is basically an improved version of the method
of "bright spots" (Batzle et al., 2004 and others). At the same
time, it's established that the Class 3 AVO anomaly better
reflects the gas saturation of sediments (Hilterman, 2003).

However, there is the opinion that the method of AVO is
not sufficiently effective at greater depths. For example,
many wells drilled offshore Gulf of Mexico in the AVO
anomalies detected only non-commercial gas accumulation
(the so-called problem of "fizz-water" — gas-saturated water)
(Walls et al., 2006).

According to Simmons and Backus (1994), the use of
converted waves has the greater potential for differentiating
lithology of rocks and fluids saturating them than the method
of AVO (Fig. 4).

Application of a universal interpretation system in the
offshore hydrocarbon exploration, which combines the
methods of determining the amplitudes and spectra of
seismic signals (Millahn et al., 1979), has shown the clear

ISSN 1728-2713 (Print), ISSN 2079-9063 (Online)

correlation between high-amplitude anomalies and gas
zones. The authors believe this can be used in combination
with other data, which will reduce the cost of exploration and
increase the rate of success.
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Fig. 4. The combination of shear (pVs) and compressional
(pVp) impedances for differentiating lithology of rocks and
their saturation with various fluids (Simmons, & Backus, 1994)

An example of seismic data analysis from offshore of the
Netherlands (Permian/Triassic deposits) (Bloml and Bacon,
2009) shows the presence of clear direct hydrocarbon
indicators, which were used to assess the prospects of
undrilled areas and forecast the expected type of
hydrocarbons. Types of hydrocarbons, expected in each
prospective area, were predicted on the basis of comparison
of early results of simulation and actual seismic
observations. Success of exploratory drilling as a result of
this approach has been improved. All three recently drilled
exploration wells found hydrocarbons in areas previously
assessed as promising.

An example of Ay-Pim oil field in Western Siberia shows
that amplitude, which depends on frequency, and phase
reflection properties can be used for detection and control of
thin layers of oil-saturated beds and delineation of oil-water
contact (Goloshubin et al., 2002) (Fig. 5).

The attenuation coefficient of seismic data is a good tool to
identify gas reservoirs (Walls etal., 2003, 2006, etc.). The
experimental results in the Gulf of Mexico on more than 90 wells
drilled in 20 areas, showed the effectiveness of direct prediction
of oil and gas reservoirs (tally of seismic data with the results of
drilling was more than 90 %) (Walls et al., 2003).

The 3D seismic prediction of potential oil and gas zones
with the results of drilling was observed in western China (Hu
et al., 2005).

According to statistics based on drilling of 65 wells at 6
oil fields in China with total depth (TD) at depths of more than
5 km, the success of the direct diagnosis from the seismic
method was 73 % (Hu et al., 2005).

It's established (Klimentos, 1995) that in the sandstones
saturated with liquid fluid attenuation of the S-wave is
approximately the same as P-waves, whereas in the gas-
saturated intervals the P-wave attenuation is much stronger
than the attenuation of the S-wave (Fig. 6).

Methodical basis of research in SCB

In this research a methodology, technology and software
package "REZAYR" for integrated data processing and
interpretation of seismic and well-log data was used
(Shikaliyev et al., 1994; Shikhaliyev, 2005).

This technology is based on the implementation of
mathematical methods of analysis and interpretation of seismic
data executed in an interactive way and enables us, as a result
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of an iterative process, to clarify or determine such important
geological and geophysical characteristics of the 2D section as:
stratigraphic boundaries; values of formation velocities and
trace velocities; the values of effective porosity and bulk clay
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volume; the average value of grain diameter and the
delimitation of lithofacies boundaries; construction of
geoacoustic and effective geological models of section; and
prediction of reservoir properties and their productivity.
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Fig. 5. Low-frequency processed reflection data for Ay-Pim oil field in Western Siberia (Goloshubin et al., 2002)
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Fig. 6. The P-wave and S-wave attenuation in liquid-saturated sandstone and gas-saturated intervals (Klimentos, 1995)

The method does not require a priori knowledge of the
velocity characteristics of the section, but its effectiveness
increases significantly when acoustic logging data, vertical
seismic profiling, and well-velocity survey data are available.

A synthetic seismogram, built from these data, is
compared with the real seismic traces at the stake of the
profile, where the well is located (Fig. 7).

The integrated process of tying synthetic and real
seismic trace continues until the maximum degree of
matching is achieved. Based on similar elements of these
seismic traces, velocities are determined and used for
depth-time conversion of well-log data and tying them back
to seismic section.

After this, we construct an effective model of the section
and determine predicted values of formation velocities,
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which are based on the correlation of pseudosonic log
velocities with the true velocities in the same intervals, i.e.
within the effective model (Fig.8). The values of the
pseudosonic log should be defined with maximum reliability.

During the comparison, the differences in the values of
velocities are revealed, their natures are determined, and
changes are made accordingly.

Subsequently, using a variety of known functional
relationships (Wyllie etal., 1958; Dakhnov, 1982) of
petrophysical models as well as the instantaneous dynamic
parameters of the wave field, seismic sections are
transformed into sections with different petrophysical
parameters, based on which reservoir properties of
formations are predicted and, if possible, their productivity
is determined.
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Fig. 8. Building of an effective model from well-log data:
a — well-log data; b — synthetic trace; c — seismic trace; d — effective model; e — interval of predicted parameters

Obtained distribution of petrophysical parameters allows
us to estimate the total volume of reservoirs in the section,
which, on the one hand, is the necessary information for
estimation of volume and hydrocarbon reserves of the
reservoir, and, on the other hand, is necessary to assess
their productivity.

Productivity prediction is solved by different methods.
For example, the usual approach to determine the
productivity of reservoir is based on the parameters obtained
by data analysis from identical areas or from theoretical
considerations taking into account a given petrophysical
model of the productive reservoir and aquifer (Dakhnov,
1982). Another approach implements a simplified version of
the method of pattern recognition in an n-dimensional space.
These two approaches, complementing each other, allow us
to estimate a zone of ambiguity in the area of oil-water
contact. A feature of the methodology is that the well log and
seismic data are not interpreted separately, but in the same
interpretational cycle.

Results

Studies on the direct diagnosis of oil and gas in SCB
included developing methodology and a software package
for seismic data interpretation and its pilot testing on a large
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gas-condensate field Shah Deniz, and two prospective
offshore structures: Yalama-Samur and Absheron (Fig. 9).

Analyzed seismic profiles were obtained by 2D and 3D
seismic surveys. Let's examine the results of this
methodology using the example of the Shah-Deniz area (see
Fig. 9) with the established commercial oil and gas deposits.

Shah Deniz is a shelf gas condensate structure discovered
in 1999. It is situated in the Azerbaijan sector of the Caspian
Sea, 70 km south-east of Baku. The water depth in the field is
from 50 to 650 m. The gas-bearing area is about 860 km?>.
Production from the first well, with TD of 6500 m and drilled with
a stationary production platform at a water depth of 105 m,
started on December 15, 2006, with an output of 5.6 million
cubic meters of gas per day from Productive series (PS). PS is
the main reservoir in SCB and accounts for more than 90 % of
current hydrocarbon production.

To study the Shah-Deniz, we used the time section of
one of the 3D profiles. The quality of the section is high
enough and reflects well the main elements of the geological
elements of the section (Fig. 10). The interpretation of the
data included identification of seismic horizons
corresponding to various suites of PS.
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Fig. 10. Shah-Deniz field. A fragment of time section (left) and predict of productivity

An integrated interpretation of seismic and well data
using the above methodology has allowed us to get a more
detailed estimation of petrophysical parameters (velocity,
porosity, sand/clay content, etc.) of deposits and to predict
the main productive areas in the studied profile (see Fig. 10).
These areas belong to the "Pereriva" suite of the PS.
Comparison of the projected areas with the location of actual
productive zones, identified by the exploration well, showed
their satisfactory agreement (see Fig. 10).

The good correlation of seismic data with data obtained
from the drilling of Shah Deniz served as a good precondition
for the extensive introduction of the developed methodology
for prediction of hydrocarbon zones in SCB structures with
not-yet-clarified prospects, such as the Yalama-Samur,
Umid, Absheron and et. al.(see Fig. 9). The results of direct
diagnosis of the productivity of the Yalama-Samur structure
are described below.

The Yalama-Samur structure is located on the border of
Russian and Azerbaijan sectors of the Caspian, representing a
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geological uplift perspective for oil and gas. The first exploratory
appraisal well drilled on this structure (block D-222) was
unproductive. Studies on the direct diagnosis of hydrocarbons
in this block were conducted on the 2D profile, crossing the area
in sublatitudinal direction (Fig. 11).

The peculiarity of the task of evaluating the petrophysical
characteristics in this case was the fact that the well was
located at a considerable distance from the analyzed section
(about 30 km) and, despite the relative calm of the
geological environment, its characteristics were difficult to
use correctly.

However, available information on the structure was
sufficient to assess velocity characteristics of deposits, and
some volumetric parameters of rocks. Based on this, the
seismic section was transformed into a parametric section of
formation velocities (Fig. 11), and then sections of
distribution values of the coefficients of effective porosity and
sand were compiled.
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Based on comprehensive analysis of seismic data
interpretation results, in combination with other geological
and geochemical data, the conclusion was made that the
structure is not of commercial interest (Guliyev et al., 2007).
Nevertheless, the second exploration well was drilled and
turned out to be also unproductive, thus confirming results
from seismic data prediction.

Discussion and conclusions

It is important to note that there have been attempts to apply
this integrated method (Schumaker et al., 1999). Thus the use of
geochemical method in integration with the results of 3D seismic
in Canada has increased the success rate of drilling to 71 %,
while the success of using only seismic data was approximately
34 %. In South America, the integration of the two methods
provided a 95 % success rate of drilling and reduced the cost of
exploration to 43 % (Schumaker et al., 1999).

V. Gabela et al. also believes that a good precondition for a
substantial increase in the success rate of finding hydrocarbons
can be achieved through the integration of seismic data with
direct near-surface gas-geochemical methods. As a proof, he

Fig. 11. A fragment of time section (left) and formation velocities of Yalama-Samur structure (right)

......

presented the analysis of the results from 196 wells drilled
within vicinity of the geochemical anomalies. It was found that,
in 92 % of cases, the drilling within the positive geochemical
anomalies revealed the presence of commercial accumulations
of hydrocarbons, while the wells drilled within the limits of
negative anomalies turned out to be unproductive in 95 % of
cases (Gabela et al., 2003).

It should be noted that in Azerbaijan the surface gas-
geochemical exploration have been conducted on the
industrial scale, both onshore and offshore. The analysis of
the results showed that the effectiveness of positive
prediction here is 75-87 %, while the success of negative
prediction reaches 95-100 % (Feyzullayev et al., 2008).

An example is a local process of sub-vertical
hydrocarbon discharge above the south-eastern subsidence
of the Bahar petroleum bearing structure (Bahar-2 area) in
the South Caspian, which formed anomalous concentrations
of methane and the sum of its homologues in the bottom
layers (depths up to 100 m) (Fig. 12).
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Fig. 12. South Caspian. Distribution of methane (a) and the sum of methane homologues (b)
in the bottom layers (to a depth of 100 m) of the Bahar-2 area

The above-mentioned serves as a convincing basis for
recommending the combination of direct seismic and gas-
geochemical methods for the exploration in the central part
of the deep part of SCB.
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AsepbanaaHCLKUIA AepXaBHUI yHiBepcuTeT HadTu Ta npommucnoBocTi, Baky, Asep6anaxaH

TEOPETUYHI TA EKCNMEPUMEHTAINBbHI NEPEAYMOBU NMPAMOIo NPOrHO3yBAHHA
BYrNEBOAHIB HA OCHOBI JAHUX CEACMOPO3BIAKM
(HA NPUKNAAI NIBAEHHO-KACMINCbKOIO TA IHIUMX BACEUHIB)

B c Ty n. [lempogizu4Hi enacmueocmi ocadosux nopid (mopucmicms, NPOHUKHICMb, MPYXXHO-NJacmMuY4Hi ma akycmuy4Hi enacmueocmi moujo)
6ynu dobpe susyeHi, a pesynbmamu Aocumb WUPOKO 8UKOpUCMOBY8anuch Npu iHmepnpemauii 2eogizuyHux 0aHux. EkcnepumeHmanbHi 0o-
cnidxeHHs1, NposedeHi ocmaHHIMU pokaMu, a MaKoX iHmeHcueHe 8G0CKOHasIeHHs1 mexHos02ili 06pobku ma iHmepnpemauii celicMi4Hux 0aHux 003-
eoslunu Ham makox docnidumu npobrnemy KoHmposo ¢aridaMmu nempogizudHux enacmueocmeli Mopid, wo cry2ye ocHO8OH Ol PO3PO6KU
MemoQdy npsiMo20 nNpo2Ho3yeaHHs1 noknadie Hagpmu ma 2a3y e ocadoeux 6aceliHax. PekoMeHOyembcsi sukopucmosyeamu npsmuli celicMiyHuli me-
mod Ons1 npo2Ho3ye8aHHs1 NPOAYKMUEHOCMI po3pi3y 8 NoedHaHHIi 3 2a302€0XiMiYHOIO 3UOMKOIO.

Mema. Minimizyeamu pu3uk po3eioku eyarnieeo0Hie y 21u6okoeodHili yacmuHi lliedeHHoz2o Kacniro.

MeToAawn. Ha ocHosi aHani3y ceimoeozo doceidy ma pe3ynbmamie ekcriepumeHmanbHux docnioxeHb y [lie0eHHokacnilicbkomy 6aceliHi (IMKB)
06rpyHMo8aHo 8UCOKY eheKmuHicmb MPsSIMO20 MPo2HO3y8aHHs1 Nokadie eya1eeo0Hie 8 0ca0080MY PO3pi3i 3a AOMOMO20H0 NPSMUX celicMiYyHUX Mmemodis.

Pe3ynbTaTu. AHani3 npsAMo20 eu3Ha4eHHs 8yarieao0Hie 3a dornomozoro celicMidyHUX AaHux e iHwux 6aceliHax, a makox pe3ynbmamu po-
3po6Ku ma ekcriepuMeHma’sbHOI nepeesipku 3anponoHosaHoi Memodosiozii do3eosnsiromb cmeepdxysamu npo if docmamHio 3acmocosHicmsb y 2eo-
noziyHux ymoeax lMKb.

OOHak, epaxoeyro4u 8UCOKi eKOHOMIYHi ma MmexHOosI02i4Hi pu3uku 6ypiHHs y 2nu6okoeoOHiIl YacmuHi KB (po3eumok aHOMaslbHO 8UCOKUX
muckie, eucoka eapmicmb po3eidyeanbHux ceepdnoeuH, wjo nepeeuwye $100 MnH), ma Hamazaroyuch ix MiHimisyeamu, 6yno 6 euzioHo iHme-
2pysamu celicMi4HuUli Memod@ 3 iHWuMu nNPsIMuMu Memoodamu, ocobs1ueo 3 2a302€0XiMi4HOI 3UOMKOHO.

BucHoBku. [MpupodHi euxodu Haghmu ma 2a3y Ha NoeepxHI0 Malomb 8esluke 3Ha4YeHHs Ol po3eidku eyareea00Hi8, OCKiNlbKU 80HU MPSMO
8Ka3ylomb Ha iCHyeaHHs1 eyasiego0Hie 8 ocadosux baceliHax. Y 2n1u60koe8odHili YacmuHi 6aceliHy HasieHicmb ma xapakmep Haghmozaa3onposisie €
00HUM i3 He6azambox docmynHux iHcmpymMeHmie Onsi oyiHKU nepcrekmue Hepo3bypeHoi dinsiHku. lMosiea HosUX aHanNiMUYHUX MOXnueocmel
ocmaHHiMu pokamu do3eorisie ghikcyeamu Jdyxe HU3bKY KOHUeHmpauito micpayiliHux 2azie ma nideuwye egpekmueHicme ausiesieHHs1 Hagimb HU3b-
KOKOHmMpacmHux eyarieeo0Heaux aHomanil (Elias et al., 2004).

Knio4yoBi cnoBa:ocadosuli po3pi3, eyanesodHesi noknadu, npsimuli Npo2Ho3, celicMopo3eioka, liedeHHokacnilicbkuli 6acelH.

ABTOpM 3a8BNSAOTb NPO BiACYTHICTb KOHMNIKTY iHTepeciB. CnoHcopu He Gpanu y4yacTi B po3pobneHHi gocniaxeHHs; y 36opi, aHanisi un
iHTepnpeTauii AaHuX; y HanMcaHHi pykonucy; B pilleHHi npo ny6nikauito pesynbTarTis.
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