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Sonlu gerilme ellipsoidinin biiyiikliigli ve yonelimi, diiktil deformasyon boyuncaki yer
degistirmeyi belirlemekte kritik bir rol oynar. Sonlu gerilme, Tanumah alanindaki granitic
gnays ve metavolkano-sedimenter kayalar tizerinde ¢alisilmistir. Sonlu gerilme, granitic gnays
ve metavolkano-sedimenter kayalar arasindaki nap kontaklarini iligskilendirmeyi ortaya koyar
ve Tanumah alani i¢in tipik olan subhorizontal foliasyonun yapisint agiklar. Calismada Rf/¢
and Fry metodlari, 2 granit, 4 tonalit ve granodiyorit, 1 gnaysik kuvars diyorit, 3 biyotit kuvars
diyorit, 6 metasedimenter kaya, 1 meta-andesit, 2 metavolkanik kayadan elde edilen kuvars,
feldspar porfiroklastlari, mafik taneler (6rnegin hornblend ve biyotit) {izerinde kullanilmistir.
Elde edilen sonlu gerilme verisi, granitic gnayslar ve metavolkano-sedimenter kayalarin
orta derecede veya biiylik ol¢iide deforme olduklarini gostermektedir. X/Z aksiyal oranlari
Rf/¢p metodu icin 1.70°den 4.80°e kadar degisirken, Fry metodunda 1.20’den 4.50’a kadar
olan bir aralik sunmaktadir. Sonlu gerilme analizinin yonelimi, uzun eksenler i¢cin K-BKB
iken, 6rneklerin cogunda BKB’ye dogru dalim yapmaktadir. Z eksenleri dike yakindir. Elde
edilen veriler, Tanumah alaninda yassilagsmig gerilme simetrisini isaret etmektedir ve gerilme
biiyiikliikleri tektonik kontaklara dogru artmamaktadir. Granitik gnayslar ve metavolkano-
sedimenter kayalarin benzer deformasyon davranisi gosterdigi varsayilmistir. Sonlu gerilme
birikiminin, énemli 6l¢iide bir hacim degisimi ile iliskili olmadig1 onerilmektedir. Penetratif
yataya yakin deformasyon, lizerleyen naplarin tektonik kontaklarina paraleldir ve foliasyon
granitik kayalarin tizerlemesi ve intriizyonu sirasinda olugmustur. Nap kontaklarinin, progresif
iizerleme sirasinda, yari kirilgan-diiktil deformasyon kosullarinda, basit makaslanma ile
olustugu sonucuna varilmstir. Bu islemlerde, Tanumah alaninda yataya yakin foliasyona yol
acan dikey kisalma 6gesi de rol oynamistir.
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ABSTRACT

The magnitude and orientation of the finite strain ellipsoid is critical for constraining
displacement across ductile deformation. Finite strain was studied in granitic gneiss and
metavolcano-sedimentary rocks of the Tanumah area. Finite strain shows their relationship
to the nappe contacts between the granitic gneiss and metavolcano-sedimentary rocks and
explains the nature of the subhorizontal foliation typical for the Tanumah area. It used
the Rf/¢ and Fry methods on quartz, and feldspar porphyroclasts and mafic grains (such
as hornblende and biotite) from 2 granite, 4 tonalite and granodiorite, 1 gneissic quartz
diorite, 3 biotite quartz diorite, 6 metasedimentary, 1 meta-andesite, 2 metavolcanic rocks.
The obtained finite-strain data show that the granitic gneisses and metavolcano-sedimentary
studied rocks were moderately to highly deformed; the X/Z axial ratios range from 1.70 to
4.80 for Rf/¢ method and from 1.20 to 4.50 for Fry method. The direction of finite strain for
the Long axes shows N to WNW trend and plunges shallowly to the WNW in most studied
samples. The Z axes are subvertical. The data indicate oblate strain symmetry (flattening) in
the Tanumah area and the strain magnitudes do not increase towards the tectonic contacts.
It is assumed that the granitic gneisses and metavolcano-sedimentary studied rocks have
similar deformation behaviour. It is suggested that the accumulation of finite strain was
not associated with any significant volume change. The penetrative subhorizontal foliation
is subparallel to the tectonic contacts with the overlying nappes and foliation was formed
during thrusting and intrusion of granite rocks. It is concluded that the nappe contacts formed
during progressive thrusting under semi-brittle to ductile deformation by simple shear and
involved a component of vertical shortening, which caused the subhorizontal foliation in the
Tanumah area.

Keywords: Finite strain, Microstructural, Tanumah area, Arabian Shield, Saudi Arabia.

125



