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Bu ¢alisma, Teksas’ daki Giiney Indio Daglar’ ndaki ‘UTEP Indio Daglar1 Arastirma Istasyo-
nu’ nun giiney kisminda Laramiyen Orojenezi’ nin sikigsma rejimini, iliskili olan yay volka-
nizmasina ge¢isini ve ‘Basin and Range’ genisleme deformasyonunu arastirmaktadir. Bunun
icin, hava fotografciligi ve uydu goriintiilemesi kadar fay ve tabaka dlgiimleri, birim iliskileri
ve fay kinematik gostergeleri gibi yapisal ve stratigrafik unsurlar 1:20,000 dlgeginde detaylh
haritalanmistir. Uygun olan yerlerde, faylarin kinematigi ve geometrisi belirlenmis ve enine
jeolojik kesitler yapilmustir.

Sonuglar, Kretase birimlerinin sikisma ve genisleme rejimi deformasyonlarindan etkilendigini
gostermektedir. Senozoyik volkanik kayalarinin ise sadece normal ve listrik normal faylar
tarafindan kesildigi, ancak sikisma deformasyonuyla iligkili olan bindirme ve kivrimlanma-
dan etkilenmedigi gdzlemlenmistir. Kretase ve Senozoyik birimleri arasindaki bu tezat durum,
kivrimlanmis ve bindirmelerle kesilmis Kretase kayalari ile daha geng Senozoyik volkanik ka-
yalar1 arasindaki agisal bir uyumsuzlukla ortaya ¢ikmaktadir. Bu durum, ¢alisilan alandaki La-
ramiyen Orojenezi’ nin, en yaslt volkanik kayanin olugmasi 6ncesinde sona ermesi gerektigini
gostermektedir. Kretase kayalarini etkileyen baskin Laramiyen deformasyon, agisal uyumsuz-
luk iizerindeki en yaslh volkanik birim olan Hogeye Tuff (zirkonlardaki U/Pb yaslandirmasiyla
38.02+0.99 Ma olarak yaslandirilmistir) ¢cokelimi dncesinde durmus olmalidir.

Onceki caligmalar ve bu arastirma 1s18inda, Indio Fayi’nin yiiksek agili oblik normal fay
oldugu ortaya konmustur. Ancak, bu fayin derinde 6nceden var olan bir detagsmana ya da bir
zayiflik zonuna baglanarak listrik bir normal fay olmak {izere evrim ge¢irdigi belirlenmistir.

Geniglemeli deformasyon, en gen¢ deforme olan gruplanmamuis teras ¢akillarinin yasi kadar
genctir. Gruplanmamus teras ¢akillarinin yasiin belirlenmesine imkan veren higbir fosil bu-
lunmamustir, ancak hemen altindaki birim olan Bolson Fill” in yaginin daha 6nceki ¢aligmalar-
da Kansan olabilecegi yorumlanmistir. Bu nedenle, haritasi ¢ikarilan alanda genisleme dénemi
1.65 Ma — 0.7 Ma B.P’ den daha gengtir.

Anahtar Kelimeler: ‘Basin and Range’ Geniglemesi, Laramiyen Orojenezi, genisleme sis-
temleri, sikigsma ve biizligme sistemleri, yay volkanizmasi
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ABSTRACT

This study investigates the contractional deformation of Laramide, the transition to associated
arc volcanism, and the extensional deformation of Basin and Range in the southern part of
the UTEP Indio Mountains Research Station, southern Indio Mountains, Texas. This involved
detailed mapping at a scale of 1:20,000 of structural and stratigraphic elements such as fault
and bed attitudes, unit contacts, and fault kinematic indicators, as well as the use of aerial
photography and satellite imagery. Where possible, kinematics and geometry of faults were
determined and series of structural cross-sections across the region were constructed.

Results indicate that the Cretaceous rocks show several types of contractional structures that
are cut by extensional normal faults, likely associated with the Basin and Range extensional
faulting. The Cenozoic volcanic rocks are cut by extensional structures (some normal and
listric normal faults), but they were not affected by thrusting and folding related to the contra-
ctional deformation. This contrast is manifested by an angular unconformity between folded
and thrusted Cretaceous rocks and younger Cenozoic volcanic rocks. This suggests that the
Laramide shortening in the area must have ceased before the occurrence of the oldest volcanic
rock in the area. The Hogeye Tuff, the oldest volcanic rock above the angular unconformity, is
dated at 38.02+0.99 Ma by U/Pb dating of zircons, and the dominant Laramide s contractional
deformation observed in Cretaceous rocks must have ceased before the age of Hogeye Tuff in
the mapping area.

Applying an extensional fault-bend fold model to the Indio Fault with current and previous
measurements and observations, it is possible that the Indio Fault initiated as a high-angle
oblique normal fault, but evolved to become a listric normal fault, which may be linked to a
pre-existing detachment or a major unconformity at depth.

Extensional deformation is as young as the age of youngest deformed gravel deposition, which
is the undivided group of terrace gravels. No fossils were found that would allow age deter-
mination of the undivided group of terrace gravels; however, the age of the Bolson Fill is
interpreted to be as young as the Kansan-age by Underwood (1962); so the recent extensional
period could be younger than 1.65 Ma — 0.7 Ma B.P. in the mapping area.

Keywords: Arc volcanism, ‘Basin and Range’ Extension, compressional and contractional sys-
tems, extensional systems, Laramide Orogeny
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