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Two devastating earthquakes have occurred in the Caucasus in the past 20 years: the magnitude 6.9
Spitak earthquake on December 1988 in Armenia, at the Georgian-Armenian border. The
earthquake became widely known due to the immense losses it caused - no less than 25,000 people
were killed, some 500,000 were left homeless and the magnitude 7.2 Racha earthquake on April,
1991. This earthquake, the strongest ever recorded in Georgia, took about one hundred human lives
and caused great damage.

High geodynamic activity of the region expressed in both seismic and aseismic deformations is
conditioned by the still-ongoing convergence of lithospheric plates and northward propagation of
the Afro-Arabian Continental block at a rate of several cm/year. The post-collisional sub-horizontal
shortening of the Caucasus is estimated at hundreds

of kilometers. Such a considerable shortening of the Earth's crust has been realized in the region through different

ways: (1) crustal deformation with wide development of compressional structures; (2) warping and displacement of
crustal blocks themselves with their uplifting, subsidence, and underthrusting beneath each other; and (3) lateral
escaping.

Three principal directions of active faults compatible with the dominant near N-S compressional
stress, produced by northward displacement of the Arabian plate, can be distinguished in the region
- longitudinal and two transversal.

Map and catalogue of the seismoactive structures of the region, scale 1:500,000 was compiled on
the basis of geological and tectonic maps of corresponding scale, seismological (earthquakes
catalogues and focal mechanism of earthquakes), and geodetic (GPS-measurements) data.

New WSM data were calculated from single focal mechanism for Georgia. 133 earthquakes' focal
mechanisms with M>4 were estimated by first motion sign using the software package of Lander
and about 20 earthquakes' focal mechanisms with low magnitude were calculated by seismic
moment tensor inversion using the frequency sensitive moment tensor inversion technique by A.
Barth et al. First, stress inversion was done for the whole territory of Georgia. The earthquakes were
grouped according to seismic constituency Cs equal to 1.0.0n the basis of this, the territory of
Georgia was divided into 8 zones. Stress inversion for each zone with Cs=1 was done. As the region
is predominantly in thrusting regime, the orientation of maximum horizontal stress SH is parallel to
maximum principle stress ol. NE-SW directed maximum horizontal stress SH for Georgia was
divided into 2 parts. in the west part of Georgia, it is predominantly N-S oriented, while in the east
part it turns to the East. Very complicated picture is in the south part of Georgia,within the Javakheti
upland. Here, the SH stress is divided into several parts.

The map and catalogue of the seismoactive structures of Georgia stili need to be specified, while
concrete priority structures require additional complex study. Keywords: Tectonics, earthguake,
geodynamic, convergence

Giircistan'in (GB Kafkaslar) aktif tektonigi

Gegtigimiz 20 yil i¢inde Katkaslarda iki yikicit deprem oldu: ilki, Aralik 1988'de Ermenistan'da,
Giircistan-Ermenistan sinirinda olan magnitiidii 6.9 olan Spitak depremidir. Bu deprem, neden
oldugu yogun kayiplar yiiziinden -en az 25 bin 6lii, yaklasik 500 bin evsiz- genis ¢evrelerce bilinir.
Ikincisi ise, Nisan 1991 'deki Racha depremidir ve magnitiidii 7.2'dir. Giircistan'da kaydedilen en
kuvvetli deprem olan bu ikincisi 100 kisinin 6liimiine ve biiyiik hasara neden olmustur.

Bolgenin, sismik (deprem tireten) ve asismik (deprem iiretmeyen) deformasyonlarda ifadesini bulan
yiiksek jeodinamik aktivitesi, litosfer plakalarinin siirmekte olan yakinlagmasi ve Afro-Arap kitasal
blogunun yilda birkag cm hizla kuzeye dogru ilerlemesine baglidir. Kafkaslarin ¢arpisma-
sonrasmda yiizlerce kilometrelik yataya yakin kisalma gosterdigi tahmin edilmektedir.
Yerkabugunun boylesine onemli kisalmasi, bolgede degisik yollardan gerceklesmistir: (1) sikisma



yapilarinin yogun gelismesi ile kabuk deformasyonu, (2) kabuk bloklarinin dénmesi, kaymasi,
ylikselmesi, ¢okmesi ve bir digerinin altina alttan bindirmesi ve (3) yanal kagma.

Bolgede, aktif faylarin, Arap plakasmin kuzeye kaymasi sonucu iiretilen yaklagik K-G yonlii
stkisma gerilimiyle uyusan ii¢ ana yonii -biri boylamsal ve diger ikisi enine- ayirdedilir.

Bolgenin sismoaktif yapilarmin 1: 500 000 6lgekli haritasi ve katalogu, aynm1 dlgekli jeoloji ve
tektonik haritalarina, sismolojik (deprem kataloglar1 ve depremlerin odak mekanizmasi ¢oziimleri)
ve jeodezik (GPS o6lgiimleri) verilere dayanilarak derlenmistir.

Yeni WSM verileri, Giircistan i¢in tek(li) odak mekanizmasi ¢oziimlerinden hesaplanmistir. M>4
olan 133 depremin odak mekanizmasi, Lander yazilim paketi kullanilarak ilk hareket sinyalinden
kestirilmis; daha diisiik magnitiidlii yaklasik 20 depremin odak mekanizmasi ise, A. Barth ve
digerleri tarafindan frekans duyarli moment tensor inversiyonu teknigi kullanilarak, sismik moment
tensor inversiyonu ile tahmin edilmistir. Tiim Glircistan bodlgesi i¢in gerilim inversiyonu ilk kez
uygulanmugtir. Depremler, C=1.0 sismik bolgelerine gore gruplandirilmustir. Giircistan topraklar,

bu temelde, 8 zona boliimlenmistir. Her zon i¢in, C =l gerilim inversiyonu uygulanmugtir. Bolge

genelde bindirme rejiminde oldugundan, maksimum yatay gerilim SH'm ydnlenmesi, maksimum
temel gerilime (81) paraleldir. Giircistan i¢cin KD-GB yonlii maksimum yatay gerilim iki kisma
boliiniir: Giircistan'in bat1 kesiminde, agirlikli olarak K-G yonliidiir; dogu kesimde ise doguya
doner. Giircistan'in gliney kesiminde, Javakheti daglik alaninda ¢ok karmasik bir tablo ortaya ¢ikar.
Bu alanda, SH gerilimi birka¢ kisma bdltiimlenir.

Gircistan sismoaktif yapilari haritas1 ve katalogu hala ayrmtilandirilmaya agiktir; 6ncelikli yapilar
da ek calismay1 gerektirir. Anahtar Kelimeler: Tektonik, deprem, jeodinamik, birlesme/yakinlasma



