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Numerical modeling has been a useful and a powerful tool since its invention in the early
60’s. Of the various modeling methods finite element method (FEM) has been one of the
. basic tools applied in geological and geophysical research today. This thesis is based on the
summary of three separate works where numerical modeling has been applied using FE
software package (Hayashi, 2008). The main purpose has been to investigate rheological
structure and analyzing the possible state of stress and deformation in the Red Sea, Gulf of
Suez and Anatolia. Numerical approach we used includes plane strain modeling for the Red
Sea and plane stress modeling for the Gulf of Suez and Anatolia. The study area represents
a vast and complex geodynamic setting that is largely governed by the relative movement‘of
northward moving African and Arabian plates with extension in the south to icollision in the
north. It is an excellent area and natural laboratory to study active tectonics and ongoing
deformation in the lithosphere. The structural models investigated by using FE software
package (Hayashi, 2008) in this thesis provide useful information in describing distribution of
the stresses and their condition, as well as possible areas of deformation which are helpful
in understanding the occurrence of the faults and earthquakes. Modeling results
demonstrated that the physical property of rock layer and boundary conditions resulting from
the plate kinematics are the very important a'nd essential parameters that control the stress
field and deformation pattern in the region. Stress daté from world stress map (WSM)
project and GPS 'data are used as proxy for the verification of our modeling results. Fault
plane solutions, on the other hand, provide important information about the tectonic setting
and focal depth data is extremely valuable for understanding regional stress field as well.
The correlation between measured or observed stress data, structural fabrics, active faults
and earthquake focal depth data, in general, showed that brittle fracture is the relevant
mechanism in generating contemporary stress field, earthquakes and active faults in the

region.
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ATV P REBEEROME O —2>TH 5 Red Sea HiM I L ' Eurasian plate, African
plate, Arabian plate ODHFAETIHBOEZARERZEZHVTHEI L, KEOBERAEMHT
BROLET L — FOEBE WSMR PSS T —F EHBETHIEILLIVRDIELDTH D,

AT 3ENHR->TWWD, (1) Red Sea B HEB O NE-SWHTE T D Red Sea D % fi

(2) Gulf of Suez®i{F&MRI (3) Anatolia microplate DT FH & O KK

(1) Red Sea DERBEFT/NVD 5 b, extension & uplift & HIZ extension. 2D 3 DO HE
KOWETOISHEEMEZHEL WSMRGGPSTF—F LB L, B LEATHIEREEEZRoT
oo TR, RedSea DEERIF~ "o Dv IO ERICEBFEENI b2 ELLLINE
Ry i

(2) Y7 A ¥EBEDAM TIE Gulf of Suez, Gulf of Agaba, Red Sea BEELTWVWS,

T Ok TIX, Gulf of Suez REErift ELLTHERBLTWVWDZOMNE I LBRBBEE R->TWV5S,
Gulf of Suez I small scale mantle convection ¢ FHNIZHFE S HFZOEHENGEIZ LY rift & L
T Miocene I T& ¥, D% African plate, Arabian plate, Agaba rift, Dead Sea fault, Red
Sea rift DEH L L BXFEBLHEIT TWVWD LT HR, —F Suez rift THENPSMa O
inactive T3 5, Suez rift OEWH L HEE OIKIE L Aqaba rift & Dead Sea fault 2R 5 EH)
WHESTWARETHRRENDHD, ORI OMBRINTI2HEREERT S,
WSM % focal mechanism solution BB LN P, THELIZGPSTF—F ¢ HLILKEARATDHO
i1 3 ® Red Sea rift + Aqaba rift + Dead Sea FOVEBI ThH o7, T 729 b Suez rift DIEFH
EFEBLAREVER LV, THIE Gulf of Suez DIEFITMET CRETLTWVWA I L EZEKRT 5,
(3) 72+ Anatolian plate DEFXBE L TV IR O2WTIH, EHrdH D,

Z Z TIX Anatolian plate, Eurasian plate, African plate, Arabian plate EERLDOER
L% % b b Wik NAFZ, EAFZ,DSFZ % & Lo 561k % & X plane stress D T simulate L7z,
Arabian plate ® push £ ¥ % Anatolianplate D F~DF| XY T2 bHEDED Hellenic
Arc T® subduction T Anatolian plate 2)“3’[ SIEVATFNRNTWAZERAEFBRGOXTLRERET
HhHrEBEPbhS,
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