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One of the best methods used to delineate basement structures and configuration is the airborne magnetic survey data.

The goal of this research is to accurately delineate the deep-seated basement configuration and structures. Production of geophysical maps after
processing the data, including two-dimensional (2D) and three-dimensional (3D) magnetic susceptibility layered-earth models for high-resolution
airborne RTP magnetic data over the eastern part of the Gulf of Suez, was conducted to accurately detect the shallow and deep-seated basement
structures. The well data was used to correlate and control the depth of the basement during the 2D and 3D modelling.

Results of the estimation of the depth to the basement showed that Analytical Signal (AS), Source Parameter Imaging (SPI) and Euler methods have
very similar results. The eastern part in the three maps indicates more shallow depths that reach 300 m in some locations; on the other hand, the
western part of the area indicates deeper depths to the basement, which in some places reaches 5000 m from the existing averaged ground surface.
The 3D modelling showed an adequate matching between the depth to the basement in the calculated and observed data. The sedimentary section
is tectonically affected by such deep-seated basement structures with a set of faults that extend from the basement upwards through the sedimentary
cover. Generally, these faulted sedimentary blocks may constitute potential structural traps for the hydrocarbon accumulation.

Keywords: 2D and 3D magnetic susceptibility, layered-earth models, deep-sated basement structures, regional and residual RTP, eastern Gulf of Suez
region.

ntroduction
The airborne magnetic tool method is one of the best methods used to illustrate the horizontal variation in magnetic
properties of underlying rocks. Generally, the basement rocks represent deeper anomalies and have high magnetic fields,
while the sedimentary rocks represent the shallower anomalies and have lower magnetic fields.

The oldest rocks in Egypt are basement rocks; these rocks have likely recorded all tectonic events that have affected Egypt since
the beginning of the Cambrian period to the present. The aeromagnetic survey method is one of the most effective geophysical
methods for mapping tectonic trends of deeply buried basement rocks. Usually, aeromagnetic mapping reflects the horizontal
variation in magnetic properties of underlying rocks. In this regard sedimentary rocks, excluding iron ores and basic extrusions
intruded within them, are characterised by very low magnetic susceptibility, while igneous and metamorphic rocks (the main
components of basement rocks) are strongly magnetised. The more heterogeneous and deformed the basement rocks, the shaper
and stronger their magnetic signatures will be on the aeromagnetic map [1].

In this research, different methods to determine the depth to the basement at the eastern part of the Gulf of Suez were applied.
There are many methods that can be used to delineate the depth to the basement such as source parameter imaging (SPI), analytical
signal method and Euler Method. Additionally, the role of three-dimensional (3D) modelling has become more important.
The 3D modelling in geophysics is divided into two important parts: the forward and the inverse problem. In geophysics, for
the forward problem, a model is given and the data is calculated, while geophysical inversion is mathematical technique used
to retrieve information about sub-surface physical properties (magnetic susceptibility, density, electrical conductivity, etc.) of
measured geophysical data.

The observed total magnetic intensity in the airborne magnetic survey is measured as a result of the Earth’s Magnetic Field.
The forward model has a unique solution in which the data is calculated depending on the model. However, when applying
the inverse process the reasonable produced model depends on the measured data. The main factor that controls the observed
magnetic field on the earth’s surface is the susceptibility differences distribution (Ak) in the subsurface.

The main target of the inverse process is to minimize the deviation between the measured and calculated data. Usually an
iterative procedure is used to reach this goal, where the data and model parameter vectors are related via a non-linear response
function, which tells us how to calculate the synthetic data from the given model.

Data acquisition

During March 1998, the Airborne Geophysics Department of the Nuclear Materials Authority (NMA) of Egypt led a high-
resolution aeromagnetic survey covering 2745 km?” over the eastern part of the Gulf of Suez. Data was gained along primary
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Figure 1. The map of Egypt showing the location of the area under study.
PucyHok 1. Kapta ErunTa c ykazaHnem MecTonorioXXeHUsi uccriefyemomn TeppuTopun.

(essential) lines spaced at 1000 m and along control lines spaced at 10000 m (normal to the primary lines). Nominal flying
elevation was about 100 m (330 ft) above ground surface (terrain clearance). The direction of the survey was 125°-305° azimuth
degrees for primary lines and 35°-215° azimuth degrees for control lines (Fig. 1).

Geologic features

Geologically, the area is covered by a variety of rock formation from Quaternary, Miocene, Paleocene, Cretaceous and
Paleozoic Eras (Fig. 2). It contains man made features such as several oil fields (Rudeis, Feiran and Belayim oil fields). The western
side of the studied area is part of the Gulf of Suez. It is dominated by several mountains such as Gabal Zeit at the southern part
of the area, which is formed of undeformed alkali granitic rocks, Gabal Nazzazat (formed of siliciclastic- carbonate succession)
and Gabal Ekmain the central part of the area. There are some Wadis within the area such as Wadi Abu Ratamat, Wadi Abiad and
Wadi Thaghada. The nearby eastern part of the Gulf of Suez is covered by Quaternary deposits (Fig. 2).

Airborne magnetic data calibration and processing

The Figure of Merit (FOM) test, heading test and lag test were applied after the survey. The FOM test was carried out at flight
height 10,000 above sea level at each survey direction. Heading test was carried out. The values of the heading used in the processing
of the data are + 10 and + 6 for primary lines and tie lines, respectively. The lag test was applied to establish the magnitude of any timing
differential within the whole survey system. The resulting parallax/lag error calculated was 0.6 seconds. The magnetometer base
station was used to remove the diurnal variation twice daily before and after survey, rather than repeated flying on control lines
across the traverse lines. The data was obtained from the fixed magnetometer (magnetometer base station) used in correcting the
observed data by direct subtraction.

The International Geomagnetic Reference Field (IGRF) correction is done to remove the regional gradient of the Earth’s
Magnetic Field due to the continual changes in the direction and magnitude of the earth’s main field as one goes from one place to
another [3]. The magnetic field of the earth is recorded every five years as international magnetic map. Data levelling and Micro
levelling applications were applied. The origin of levelling problems is that geophysical surveys collect data under constantly
changing conditions that contribute to errors. The most obvious effect of such errors is an apparent level shift in neighbouring
parallel survey lines, which is a phenomena commonly referred to as levelling error.

Systematic errors are measurable and can be corrected using simple mathematical formulae and systematic corrections
compensate for measurable errors in the data. Systematic errors follow regular patterns and are removed mathematically by the
computer [4].

8 Lumanckun C. B., TapwaH A. Basement configuration depth methods of airborne magnetic data in the eastern Gulf of Suez,
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Figure 2. Geological map of the Middle Eastern part of the Gulf of Suez, Egypt [2].
PucyHok 2. l'eonornyeckas kapta cpeaHeBocTouHon Yactu Cyaukoro 3anuBa, Eruner [2].

Data treatment and qualitative/semi-qualitative analysis

Three filled-colour contour maps were created from the aerial magnetic survey data. The reduced to the pole (RTP) map
(Fig. 3) is generated from a total magnetic intensity map. Because of the inclination of the earth’s magnetic field, most magnetic
anomalies show both positive and negative counterparts. These minimum and maximum anomalies are generally displaced from
the centre of the causative body along the magnetic meridian line. This is only the case when the inclination is 90° and the
magnetic anomaly lies directly over the centre of the source body. The RTP is used to remove this effect, so that the data appears
as if observed at the pole where the magnetic field is vertical. The magnetic peaks, then, occur directly over the magnetised bodies,
particularly in the case of absence of remnant magnetization [5]. In the opposite case, when the inclination is equal to 0°, the
minimum is located directly over the magnetic body. The field reduced to the pole at a fixed point above the measurement plane
in the frequency domain is given by [6]

L (0) =1/[sin (I,) - i cos (I) cos (D + 0)], if (IL<D,I =1,

where I — geomagnetic inclination, I - inclination for amplitude correction (never less I); D - geomagnetic declination, 6 — wave

number direction, i - imaginary corralponent.

Regional and residual magnetic-component maps, which are created by the Gaussian filter technique (Fig. 4, a, b), are
produced. The separation processes are designed to separate broad deeper variations “i. e., regional” from sharper local variations
“i. e., residual” magnetic anomalies. In other words, the magnetic map is split into two parts, the regional and the residual

Lumanckun C. B., TapwaH A. Basement configuration depth methods of airborne magnetic data in the eastern Gulf of Suez, 9
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Figure 3. Colour shaded contour map of Reduced to North Pole Total Magnetic Intensity Field showing the profiles of the two-dimensional
modelling, eastern part of the Gulf of Suez, Egypt.

PucyHok 3. LiBeTHasi KOHTypHas KapTa NOMIHOro BEKTOpa MarHMTHOro nons, peayuupoBaHHoro k CeBepHoMy nontocy, nokasbiBatollas
npodunu AByXMepHOro MmogenupoBaHua (BocTouyHasa Yactb Cyaukoro 3anuea, Eruner).

magnetic-component maps. The residual map focuses map attention on weaker features, which are obscured by strong regional
effects on the original map [7].

The energy (power) spectrum

The calculated radially averaged power spectrum (Fig. 5) for the aeromagnetic RTP can be divided into three portions. The
first one represents regional or deep sources components that are in the frequency range of 0.0 to 0.15 cycles per km. The second
portion represents residual or shallow sources components that range in frequency from 0.15 to 0.65 cycle/km. The third portion,
which frequency exceeds 0.65 cycle/km, is the noise component. The estimated mean depths of both regional and residual sources
were found to be 4.5 km and 1.8 m, respectively (Fig. 4).

Magnetic depth estimation

Magnetic data analysis was used to guide the structural configuration and composition of the basement using three advanced
techniques. These methods are analytical signal (AS), source parameter imaging “SPI” and Euler method [8].These methods have
proved to be effective tools for locating magnetic structures such as faults.

A. Analytical signal (AS) technique

The analytical signal is the square root of the sum of the squares of the vertical and the two horizontal derivatives of the
total magnetic field. The analytical signal approach has been successively used in the form of 3D interpretation of aeromagnetic
data [9].

The analytical signal method’s success results from the fact that the location and depth of magnetic sources are found with
only a few assumptions about the nature of the source body, which is typically assumed as a two-dimensional (2D) magnetic
source such as contact, step, horizontal cylinder and dike. The amplitude shape of the analytical signal for these geological models
is a bell-shaped symmetric function located directly above the source body. The magnetic source depths, using the magnetic
method, are calculated from the ratio of the total magnetic analytical signal to the vertical derivative analytical signal of the total
magnetic intensity (Fig. 6, a).

B. Source Parameter Imaging (SPI) technique

SPIis a technique based on the extension of complex analytical signals to calculate magnetic depths [8]. The interference and
overlap of anomaly features is reducible due to using second-order derivatives in this method. The method is used on gridded data
by first estimating the direction at each grid point. The vertical gradient is calculated in the frequency domain, and the horizontal
derivatives are calculated in the direction perpendicular to the strike using the least-squares method (Fig. 6, b).

10 LWwumaHckun C. B., Taplwan A. Basement configuration depth methods of airborne magnetic data in the eastern Gulf of Suez,
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Figure 4. Colour shaded contour map of a) the regional and b) the residual magnetic components of the RTP map eastern part of the
Gulf of Suez, Egypt.

PucyHok 4. LiBeTHasi KOHTYpHasi kKapTa a) perMoHanbHOW U 6) oCTaTO4YHOM MarHMTHOW KOMIMOHEHTbI, peAyLMPOBaHHOM K NOOCY KapThbl,
BOCTOYHOW 4yacTu Cyaukoro 3anuBa, Eruner.

C. Euler method

Euler deconvolution method is an advanced technique depending on both amplitude and gradients to determine the source
of potential fields. At first, this method was used to interpret the 2D magnetic anomalies, developed to be used on grid-based
data. Magnetic field M and its spatial derivatives satisfy Euler’s equation of homogeneity (Fig. 6, c), this method was developed by
Thompson [10]

(x—xo)§+(y—yg)a+(z—zo)§:_NM,

oM oM
where —, ——

Ox ' Oy
structural index and is related to the geometry of the magnetic source. For example, N = 0 for magnetic contact, N = 1 for thin dike,
N =2 for pipe and N =3 [11].

The first look at the three maps shows that AS, SPI and Euler methods have very similar results (Fig. 6, a—c).The eastern part
in the three maps indicates more shallow depths to the basement that reach 300 m in some locations. On the other hand, the
western part of the area indicates deeper depths to the basement, which in some locations reaches 5000 m. The central southern
part of the area in the three maps refers to the existence of the basement at very low depths, where in some places the depth to
the basement in the area is outcropped. On the other hand, the depths become greater moving towards the east, which may be
evidence of the existence of a basin. The result of the depths to the basement of the analytical signal method ranges from115 to
5000 m and the depths to the basement of the SPI method ranges from 384 to 5134 m, while the depths obtained from Euler
method vary from 414 to 5177 m. The results of the three methods are very similar to each other.

Two-dimensional (2D) data inversion

2D inverted susceptibility layered-earth model was applied along three profiles within the area under study as shown in (Fig. 3).

Profile A (Fig. 7), extends more than 42 km long in the SW-NE direction passing through Well Belayim Bay-3 [12], which
controls the geometry and physical parameters of the basement blocks. The depth at this well showed great compatibility between
real and calculated depth, which is equal to 3530 m.

This profile shows a good fit between the observed and calculated magnetic curves with root mean square (RMS) equal
2.582%. The type of basement rock from different wells within the area is granite. The magnetic susceptibility used at this
profile is 0.0045 SI. The moderate thick sedimentary layer with varying thickness overlaying the basement rocks has an average
susceptibility value. The depth to the basement in the middle of the profile is shallower than the depth at the edges, where the
depth at the eastern part is more than 6000 m, which matches with AS and SPI maps (Fig. 6, a, b). Structurally, the profile shows
that the basement is tilted by a number of normal faults where the main trend of the extension stress pattern of the gulf is in a
NE-SW direction.

Profile B, extends more than 42 km, passing through Belayim 112-64 well [12], which controls the geometry and physical
parameters of the basement blocks. The depth at this well showed great compatibility between real and calculated depth, which
is equal to 2285 m. This profile shows an excellent fit between the observed and calculated magnetic curves with RMS equal to

oM
and 5, Tepresent first order derivatives of the magnetic field along the x, y and z directions, respectively; N is the
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RADMALLY AVERAGED POWER SPEC TRUMW

Figure 5. Power spectrum of magnetic data showing the corresponding averaging depths, eastern part of the Gulf of Suez, Egypt.
PucyHok 5. CneKkTp MOLHOCTU MarHUTHbIX AaHHbIX, UINMIOCTPUPYIOLUIA COOTBETCTBYIOLME YCPpeaHsoLWwme rmyouHbl (BOCTOYHas YacTb
Cyaukoro 3anusa, Eruner).
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Figure 6. Filled colour contour map of depth to magnetic bodies as calculated using a) analytical signal method, b) source parameter
imaging (SPI) and c) Euler Method, eastern part of the Gulf of Suez, Egypt.

PucyHok 7. 3akpalueHHas KOHTYpHas KapTa rny6uH 40 MarHUTHbLIX Ten COrnacHoO BbIYUCIIEHUAM C UCNONb30BaHWEM a) MeToAa aHanu-
TUYECKOro curHana, 6) nso6paxeHuss UICTOYHUKOBOIO NapamMeTpa u B) Mmetoga dunepa (BoctoyHas yactb Cyaukoro 3anuea, Eruner).

12 lumaHckun C. B., Tapwan A. Basement configuration depth methods of airborne magnetic data in the eastern Gulf of Suez,
Egypt // VsBectna YITY. 2019. Boin. 1(53). C. 7-17. DOI10.21440/2307-2091-2019-1-7-17



S. V. Shimanskiy, A. Tarshan / News of the Ural State Mining University. 2019. Issue 1(53), pp. 7-17 EARTH SCIENCES

5w NE
20 [ o
E — T TR
1621 [}

e AR Errard SEI%

. Meagmeicy
8
bt i

:

g Well Betayim Bay-3

e e b B T T e R L i i s bl RORCA?

FP0TRRsRRE aRgreREEeRaaeeferenaypee®y

Dl faniy

=]

Figure 7. 2D inverted susceptibility layered-earth model and calculated geomagnetic response of the profile A, eastern part of the Gulf
of Suez, Egypt.

PucyHok 7. [IByxmepHasi Mogenb MarHMTHOW BOCMPUUMUMBOCTM, MOMyYeHHas pelleHuemM obpaTHOW 3adayuu Ans CrIOUCTOWN 3eMnu, U
BbIYUCIEHHbIN reOMarHUTHbIN OTKIMK Nnpodunsa A (BocTo4Has YyacTb Cyaukoro 3anusa, Eruner).

2.525%. The magnetic model proved the presence of a moderate sedimentary layer in the north western part of the profile, which
has an average susceptibility value of 0.001 SI that decreases to the north east because the depth to the basement decreases close
to the Precambrian outcropped basement of Sinai. Structurally, the profile shows that the basement is tilted by a number normal
faults formed due to tension forces in the NE and SW direction.

Profile C (Fig. 8), extends more than 68 km long in the NW-SE direction. This profile shows an excellent fit between the
observed and calculated magnetic curves with RMS equal to 3.233%. This profile passes through three wells that are used to
control the depth to the basement Abu Zeneima 11-1s1, Feiran N.-1 and Belayim 112-64 [12]. The depth at this well showed great
compatibility between real and calculated depth, which is equal to 3830, 3825, and 2285 m, respectively. Structurally, the profile
shows that the basement is tilted by a number of normal faults. The depth to the basement becomes shallower at the south western
part than the north eastern part. This is evidence for existence of a basin in the northern part of the area.

3D magnetic modelling interpretation

Using GM-SYS-3D inversion code, the presumed sedimentary section-basement complex magnetic susceptibility contrast
Ak for several inversion trials was gradually set between 0.035 and 0.08 SI during the inversion run. The inverted basement
relief images, corresponding to the used susceptibility contrasts, were consistently inspected. The effective susceptibility contrast
was found close to the susceptibility contrast of 0.0628 SI (5000 micro cgs unit), and correspondingly its calculated basement
relief image (Fig. 9). The overall calculated 3D response fit the observed geomagnetic data better than +50.0 nT. Other model
parameters are set to be constant for all trails (convergence limit: 10 nT, Z0: 0 m and regional offset: 0.0), where Z0 is the nominal
top of basement surface.

The depth to the basement estimates reliably varied between 500 and 4700 m. The depth to the basement correlated with the
available drilled stratigraphic-control wells within the area under study. These wells are RB-A5 [13], Abu Zeneima 11-1S1 and Feiran
N-1 [12], BM 113-27 [14], Ekma-1 and Abu-Durba 115-1 [15]. The encountered basement relief at the study area was shown up
with three major basinal structures. These basins are located at the north western, central western and south eastern part of the area.

The available wells were sufficient to some extent to constrain the inversion process but if more wells are available they could
help in constraining the inversion and minimising the misfit value. At the unconstrained location, the misfit value is higher and
error could be because of the variation in magnetic susceptibility of the basement. The depths to the basement at the available
wells in the calculated basement relief image showed a good matching with the actual values of the depths at these wells. Table
shows the actual and observed value of depth to basement at each well.

Lumanckum C. B., TapwaH A. Basement configuration depth methods of airborne magnetic data in the eastern Gulf of Suez, 13
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Calculated and actual depth at the available wells within the area under study.
PacueTHas u chakTmyeckas rny6uHa Ha UMEIOLNXCA CKBaXMHAX B NpeAenax uccrieayemon Tepputopun.

Well Number Well Name Calculated Depth (m) Actual Depth (m)
1 RB-A5 3765 3761
2 Abu Zeneima 11-1s1 3850 3830
3 Feiran N-1 3830 3825
4 BM 113-27 4189 4181
5 Ekma-1 2174 2170
6 Abu-Durba 115-1 2091 2090
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Figure 8. 2D inverted susceptibility layered-earth model and calculated geomagnetic response of the profile C, eastern part of the Gulf
of Suez, Egypt.

PucyHok 8. [IByxmepHasi Mogenb MarHUTHON BOCMPUUMYMBOCTMU, MOJTyYEeHHas pelleHneM obpaTHOW 3aJayuv ANA CrIOUCTOM 3eMIu, U
BbIYUCNEHHbIN reOMarHUTHbIN OTKNMK npoduna C (BocTouHas YacTb Cyaukoro 3anusa, Eruner).

Conclusion

High-resolution airborne geomagnetic anomaly data sets were consistently and extensively acquired, processed and multi-
dimensionally inverted over the eastern part of the Gulf of Suez. The starting models for all inversion trails were initially built-up
using a priori information gained from the progressive standard qualitative and semi-qualitative interpretations. Three methods
(AS, SPI and Euler) were applied to determine the depth to the basement. The results of the three methods were close to each
other. The three maps showed two major zones in the area. The first zone in the western part of the area is characterised by high
depth to basement. The second zone in the eastern part of the area has a depth to basement lower than the eastern part. The depth
to the basement varies from 150 m to 5200 m. 2D inverted susceptibility layered-earth model was applied along three profiles
within the area. The well data controlled the geometry and physical parameters of the basement blocks. Using GM-SYS-3D
inversion code, 3D modelling was applied. Several inversion trials were gradually set with different susceptibility (Ak) between
0.035 and 0.08 SI during the inversion run. The effective susceptibility contrast was found close to the susceptibility contrast of
0.0628 SI. The depth to the basement correlated with the available drilled stratigraphic-control wells within the area under study.
The depth to the basement in the area reliably varied between 10 and 4800 m from the existing averaged ground surface. The
encountered basement relief at the study area was shown up with three major basinal structures. These basins are located at the
north western, central western and south eastern parts of the area. The results suggest that the sedimentary cover is tectonically
affected by deep-seated basement structures with a set of tectonic faults extending from the basement upwards through the
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Figure 9. Basement relief contour map after performing the 3D layered-earth inversion of the subsurface magnetic susceptibility
distributions and location of wells illustrated with numbers on the map, eastern part of the Gulf of Suez, Egypt.

PucyHok 9. KoHTypHas kapta penbeda hyHaameHTa nocne BbINONMHEHUSA UHBEPCUU TPEXMEPHOI CITIOMCTON 3eMNu ANs pacnpeneneHns
NnoAnoOBEePXHOCTHOW MarHUTHOW BOCMPUMMYMBOCTM M PacnofioXXeHne CKBaXMWH, NoKa3aHHbIX uudpammn Ha KapTe (BocTo4Hasa YacTb Cy-
aukoro 3anuea, Eruner).

sedimentary cover. These faulted sedimentary blocks may constitute potential structural traps for the hydrocarbon accumulation;
therefore further geophysical investigation could be needed.

REFERENCES
1. Meshref W. M. 1990, Tectonic framework of Egypt. In: R. Said (Ed.). The Geology of Egypt. Rotterdam, Netherlands, Balkema Publishers, pp.
113-156.
2. McClay K. R., Nicols G. J., Khalil S. M., Darwish M., Bosworth, W. 1998, Extensional tectonics and sedimentation, eastern Gulf of Suez, Egypt.
In: B. H. Purser and D. W. |. Bosence (Eds.). Sedimentation and Tectonics of Rift Basins: Red Sea—Gulf of Aden. London, Chapman and Hall, pp.
223-238.
3. Dobrin M. B. 1976, Introduction to geophysical prospecting. N. Y., USA, McGraw-Hill Book Co. 630 p.
4. 2006, Geosoft. Montaj Geophysics Levelling System, Processing and enhancement geophysical data expansion for Oasis montaj. Toronto,
Geosoft Inc. Vol. 3.
5. Kearey P., Michael B. 1994, An introduction to geophysical exploration. Second Edition. London, Great Britain, Blackwell Scientific Publication,
p. 245.
6. Blakely R. J. 1995, Potential theory in gravity and magnetic applications. Cambridge, England, Cambridge University Press. 461 p.
7. Ali M. M. 2009, Acquisition, processing and interpretation of airborne magnetic and gamma-ray spectrometry survey data of Elkharga area,
Central Western Desert Egypt, M. Sc. Thesis. Al Minufiya, Egypt, Menoufiya University, pp. 30—39.
8. Thurston J. B., Smith R. S. 1997, Automatic conversion of magnetic data to depth, dip, and susceptibility contrast using the SPI(TM) method.
Geophysics. Vol. 62, pp. 807-813. https://doi.org/10.1190/1.1444190
9. Roest W. E., Verhoef J., Pilkington M. 1992, Magnetic interpretation using 3D analytic signal. Geophysics, vol. 57, pp. 116—125. https://doi.
org/10.1190/1.1443174
10. Thompson D. T. 1982, EULDPH: A new technique for making computer-assisted depth estimates from magnetic data. Geophysics, vol. 47, pp.
31-37. https://doi.org/10.1190/1.1441278

Lumanckun C. B., TapwaH A. Basement configuration depth methods of airborne magnetic data in the eastern Gulf of Suez, 15
Egypt // U3Bectna YITY. 2019. Boin. 1(53). C. 7-17. DOI10.21440/2307-2091-2019-1-7-17



HAYKU O 3EMAE Hlumanckuii C. B, Tapwan A. / Ussecmus YITY. 2019. Bon. 1(53). C. 7-17

11. Reid A. B., Allsop J. M., Granser H., Millet A. J., Somerton |. W. 1990, Magnetic interpretation. Geophysics, vol. 55, pp. 80-91. https://doi.
org/10.1190/1.1442774

12. Rabeh T., Khalil A. 2014, Characterization of fault structures in southern Sinai Peninsula and Gulf of Suez region using geophysical data.
Environmental Earth Sciences, vol. 73, pp. 1925-1937. https://doi.org/10.1007/s12665-014-3541-x

13. Attia H. M., Ahmed M. A, Korrat |. M. 2015, Thermal maturation simulation and hydrocarbon generation of the Turonian Wata formation in Ras
Budran oil field, Gulf of Suez, Egypt. Journal Environmental Sciences, vol. 44, pp. 57-92.

14. Afife M. M., Al-Atta M. A., Ahmed M. A, Issa G. |. 2016, Thermal maturity and hydrocarbon generation of the Dawi Formation, Belayim Marine

Oil Field, Gulf Of Suez, Egypt: A 1D basin modeling case study. Arabian Journal of Geosciences, vol. 9, pp. 1-31. https://doi.org/10.1007/s12517-
016-2320-2

15. Azab A. A., El-khadragy A. A. 2013, 2.5-D gravity/magnetic model studies in Sahl El Qaa Area, Southwestern Sinai, Egypt. Pure and Applied
Geophysics, vol. 170, pp. 2207-2229. https://doi.org/10.1007/s00024-013-0650-5

The article was received on December 12, 2018

16 lumaHckumn C. B., Taplwan A. Basement configuration depth methods of airborne magnetic data in the eastern Gulf of Suez,
Egypt // VsBectna YITY. 2019. Boin. 1(53). C. 7-17. DOI10.21440/2307-2091-2019-1-7-17



S. V. Shimanskiy, A. Tarshan / News of the Ural State Mining University. 2019. Issue 1(S3), pp. 7-17 EARTH SCIENCES

YK 550.83 https://doi.org/10.21440/2307-2091-2019-1-7-17

MeTOAbI U3y4eHMsI TAYOMHHOTO CTPOEHMsI PyHAAMEHTA HA OCHOBE
A3POMArHUTHLIX AQHHLIX B BOCTOYHOM Yactu CyaLKoro 3aamea, Ervner

Cepreit Bnagummposuy LUUMAHCKUNA' ",
Axmep TAPLUAH" 2™

'CaHkT-leTepbyprckuii rocyaapcTeeHHbIn yHuBepceutet, CaHkT-letepbypr, Poccus
2ynpaeneHue sigepHbIX matepuanos, Kaup, Ervnet

OAHVM 13 AYULIMX METOAOB OIMPEASAEHMsI CTPYKTYP U CTPOEHMs (hyHAAMEHTA SIBASIETCS] a9POMArHUTHas! PasBeAKa.

LleALro AQHHOTO UCCAEAOBAHMSI SIBASIETCSI TOYHOE OMPEAEAEHME TAYOMHHOrO CTPOeHMsl (hyHAAMEHTA M CTPYKTyp. Co3aaHMe reousnyeckmx KapT rnocae
06paboTKM AAHHLIX (BKAKOYAsl AByXMepHbie (2D) u TpexmepHble (3D) MOAEAM CAOUCTON CPEeAbl C MArHUTHOW BOCMPUMMYMBOCTLIO AAsl RTP-MarHUTHLIX
AAHHDLIX BLICOKOTO Pa3pellieHnsl HAA BOCTOYHOM 4YacTbio Cy3LKOrO 3aAMBA) MPOBOAMAOCL C LIEAbIO GOAEE TOYHOTO OMpEAeAeHUs HEFAYOOKMX U TAy6o-
KO PACMOAOXKEHHDIX CTPYKTYP (PyHAAMEHTA. AAsl KOPPEASILMM M KOHTPOASI TAYOUHLI hyHAAMeHTa BO Bpemsi 2D 1 3D-MoA€AMPOBaHUsl MCMIOAL3OBAAUCH
CKBKMHHDBIE AQHHDIE.

Pe3yALTATBI OLIEHKM TAYOMHBI A0 (DYHAAMEHTA MOKA3aAM, YTO METOA HAAMUTUYECKOTO CUrHaAQ (AS), METOA M30OPaKEHMsI MICTOYHMKOBOTO napametpa (SPI) n
METOA DIAEPA AAIOT OYEHD MOXOXKME PE3YALTATLI. BOCTOUHAs YacTh Ha TPEX KapTax YKasblBaeT HA HEGOADLIME TAYOUHBI, KOTOPLIE B HEKOTOPLIX MECTAX AO-
cruraior 300 M; C APYroi CTOPOHDI, 3araAHast YacTb OOAACTM YKa3LIBAET HA BOAbLIME TAYOMHDLI A0 (PYHAAMEHTA, KOTOPLIE B APYrMX MeCTax Aocturatotr 5000
M OT CyLIECTBYIOLIErO CPEAHETO MOKA3ATEAS] HAASEMHOM MOBEPXHOCTU. B pacHeTHDLIX M HABAIOAAEMBIX AAHHBLIX TPEXMEPHOE MOAEAVPOBAHME MOKA3AAO
NMPUEMAEMOE COOTBETCTBME OT TAYOMHBI A0 (hbyHAaMeHTa. Ha paspes 0CaAO4HOrO YEXAA TEKTOHMYECKM BO3AEMCTBYIOT TaKME TAYOOKO PACrOAOXKEHHbIE
CTPYKTYPbl (hyHAAMEHTA C MHOYKECTBOM PAa3AOMOB, KOTOPLIE MPOCTUPAIOTCS OT (hyHAAMEHTA BBEPX Y€PEe3 OCAAOHHDLI YeXOA. B LeArom 3Tv HapylueHHbie
0caaoUHble BAOKM MOTYT (POPMMPOBATL MOTEHLIMAALHBIE CTPYKTYPHLIE AOBYIIKM M HAKAMAMBATL YTA€BOAOPOALI.

KatouyeBbie croBa: 2D v 3D MarHMTHasi BOCMPUMMUMBOCTL, MOAEAN CAOUCTON CPEAbI, FTAYOUMHHBIE CTPYKTYPbl (DyHAAMEHTA, PErVIOHAALHBIE M AHOMAALHLIE,
PEAYLIMPOBAHHbLIE K MOAIOCY AaHHbIe (RTP), BoctoyHast yacth CysLIKOro 3aAmBa.
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