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UZAKTAN ALGILAMA TEKNIKLERI KULLANARAK ESKISEHIR YORESI SEPIOLIT
SAHALARININ AYIRDEDILEBILIRLIGININ SAPTANMASI

INVESTIGATION INTO THE DETERMINATION OF ESKISEHIR-REGION SEPIOLITE LOCATIONS BY
USING REMOTE SENSING TECHNIQUES
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OZ: Bu giine kadar uzaktan algilama teknikleri ve TM (Thematic Mapper) goriintiileri ile ¢ok degisik amaglara
yonelik arastirmalar yapilmustir. Tiirkiye'de bu tip ¢aligmalar oldukga yeni ve azdir. Bu ¢alismada ise uzaktan
algilama tekniklerinden ve TM goriintiilerinden jeoloji alanindaki aragtrmalar igin faydalamlmigur. Cok genig
alanlarin gozlenebilmesi, gelisen teknolojinin beraberinde getirdigi ayirtlama giiciiniin artmas: kaya birimleri ve
maden sahalarimin saptanmasinda genis olanaklar getirmistir. Teknolojinin oniimiizdeki yillar i¢inde bu hizla
gelisecegi diisiiniildiigiinde uzaktan algilama konusundaki gelismelerin artacagi ve yapilan ¢aligmalarin hassasiye-
tinin yerden yapilan gozlemlere yaklasacag: beklenmekiedir. Bu ¢alismanin amaci, Eskigehir yoresinde ¢ikan
lilletas (SEPIOLIT) adli endiistriyel hammaddenin uzaktan algilama teknikleri ve Landstat TM verileri yardimu ile
saptanmast, ayirtlanmasi, olusumla ilgili tektonigin ortaya ¢ikartilmasi ve olasi yeni sahalarin aragtinlmasidir.

X-1ginlart animlanmastyla kimyasal bilegimi Sij9MggO3q (OH)g(OHy)4*6H,O olarak bilinen sepiolit
Eskisehirin KD'da bulunmaktadir. Bolgede irili ufakli birgok saha isletilmektedir. Isletilen bu sahalardan
¢ikartilan sepiolit yumrulari elde islenerek pipo ve siis egyas: seklinde degerlendirilmektedir. Yorede genig sahalar
kaplayan ultrabazik kaya tiirii ile iliskili bulunan sepiolit olusumunun bolgede etkin olan tektonik ile baglantil
oldugu gozlenmistir.

ABSTRACT: Up to date, various investigations directed to different purposes has been made by using remote
sensing techniques and Thematic Mapper (TM). THese kind of investigations are relatively new for Turkey, and
there are few reported studies related with subject. In this study, remote sensing and TM images have been used
for geological investigation purposes. The efficient detecting means of the improved technology has been made it
possible to examine rock lithology and determine potential mining areas on a broader scale. If it can be assumed
that the present level of this technology will further improve in the future, it should be expected that the acuura-
cy of such observations will be close to that of site observations.

This study is concerned with the use of remote rensing techniques and Landsat TM data for the determination of
Eskisehir-region sepiolites (meerschaum), as well as its tectonics and potential areas.

Sepiolites which are located at the NE of Eskisehir, are chemically identified as SijpMggO30(OHp)4*6H20 by

X-ray analysis. The raw material brought ouf of a number of pits is mainly used for the hand made production of
pipes and handy crafts. It has been observed that the sepiolite occurence is closely related to the ultrabasic rock
units and tectonics of the region.
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KUZEY ANADOLU FAY ZONUN'DA SUREKLI KRiP OLCUMLERI

CONTINUOUS CREEP MEASUREMENT ALONG THE NORTH ANATOLIAN FAULT
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OZ: Asismik kayma hareketi olan “Krip", ¢oBunlukla dogrultu auml: diri faylarda gériiliir. Son 20-25 yil
igersinde California‘daki San Andreas ve Haywart Faylarinda aynntil olarak incelenmigtir. Aym benzer dzellikleri
tagiyan Kuzey Anadolu Fayin'da, ilk olarak krip belirtilerine rastlanmig ve jeodezik Slciimler yapilmistir,

KAF'da ilk kez siirekli krip 6l¢iimlerine 1980 yilindan itibaren MTA ve MIT (Massachuseltts institute of
Technology) isbirligi ile baglanmustr. KAF'nin fsmetpasa'dan batiya dogru 175 km'lik boliimiinde 4 adet "Krip-
metre sirastyla Ismetpaga-Kapakli-Yenice ve Yongalik yorelerine yerlestirilmigtir.

Bu ¢aligmada, aletlerin yerlestirme ve ¢alisma yontemleri ile 1982-1990 yillar1 arasinda alinan kayitlardan
elde edilen 6l¢iim degerlerinin baz1 sonuglan anlatilacakur.

S6z konusu donemde Ismetpasa'da fayin hareket mekanizmasma uygun (sag yonlii) 6.67 cm kiimiiliitif yer
deistirme saptanmustir. Yaklagik 7.7 mm/yil ortalama hiz, kararh kayma iizerine binen peryodik denilebilecek
akuf krip sigramalar seklinde gelismistir.

Fayin bat ucunda Yongalik Kripmetresinde ise daha degisik durumlar gozlenmigtir. Bu dénem igersinde,
siirekli olarak sag ve sol yonlii tersine hareket eden bazen 1.5 mm ye varan kaymalara raslanmigtir.

Diger iki Kripmetrede herhangi bir krip olay1 gozlenmemistir. Kaydedilen krip olaylarinin yéreye yakin
depremlerden etkilenip etkilenmedigi ayrica aragtirilmastir.

ABSTRACT: Creep is aseismic movement along mostly strike-slip active faults. Creeping events have been
studied along the San Andreas and Hayward Faults in California in the last few decades. In Turkey, along the
North Anatolian Fault (NAF), which reflects similarities with the above mentioned faults, creeping has been no-
ticed in 1972 and geodetically studied.

Continuous creep measurements alnog the NAF has been started in 1980 in context of a joint study by
MTA and MIT (Massachusetts Institute of Technology). Four creepmeter stations have been installed along the
western part of the NAF, starting from Ismetpasa, Kapakli, Yenice and Yongalik thus covering a segment of 175
km.

This study aims to give information about the installation, methods and interpretation of the results of the
records gathered between 1982-1990.

In this period, totall, 6.67 cm displacement compatible with the right lateral movement of the faults has
been observed. Stable creeping, at a rate of approximately 7.7 mmy/yr, has been developed periodically.

At Yongalik station, a continuous creeping, both in right and left sense at a rate of 1.5 mm has been ob-
served. No creep event has been observed at the other two stations. The relation of the recorded creeping events
with the earthquakes occurred around has not been studied.
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MAGMATIZMA OTURUMU

ALT MESOZOYIK YASLI DORT KUZEY KAROLINA DiYABAZ DAYKINDA IZLENEN
KIMYASAL VE PETROGRAFIK DEGISIMLER

CHEMICAL AND PETROGRAPHIC VARIATIONS ACROSS TRANSVERSE PROFILES OF FOUR
EARLY MESOZOIC DIABASE DIKES FROM NORT CAROLINA
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OZ: ABD'nin Kuzey Karolina eyaletinde Rockingham yakinlannda yiizeylenen dort Mesozoyik diyabaz
daykindan (Ellerbe, Harrisville, Luther Mountain ve Zion Grove dayklar1) alinan numuneler esas ve bazi iz
elementler igin analiz edilmigtir. Yetmis alti numune dayklarm dogrultularina dik olarak alinmustir. Kimyasal
analiz disinda 50 numune i¢in ayrintili modal analiz yapilmagtir,

Ellerbe, Harrisville ve Luther Mountain dayklarindan toplanan numunelerin ikisi diginda hepsi kuvars
normatiftir. Luther Mountain daykinin GB kontagindan alinan iki numune ve Zion Grove daykindan alinan
numuneler ise olivin normatiftir. Kuvars-normatif dayklar benzer kimyasal bilisime sahiptir. Biitiin dayklar
Kuzey Amerika'nin dogusundaki Mesozoyik yash diger dayklarla ayni kimyasal gidise sahiptir. Kuvars-normatif
numunelerin kimyasal gidisi plajioklas ve klinopirc! » i aynmlagmast olivin-normatif numunelerinki ise olivin
ayrimlasmasi gostermektedir.

Luther Mountain daykinin olivin-normatif numuneleri ve Zion Grove daykmnn merkezine yakin kisimdaki
hizli soguma gosteren kisimlan birden fazla magma sokulumuna isaret etmektedir. Bu durum petrografik,
mineralojik ve kimyasal degisimlerle de desteklenmektedir. Luther Mountain daykinin kuvars-normatif
kismindaki kimyasal degisimler de bagka bir magma sokulumu oldugu kamsim vermektedir. Ellerbe daykinin
numuneleri kristallesme mekanizmas: olarak akis ayrimlasmasi (flow differentiation) izlenimini vermektedir.
Fakat AloO3' deki degisim bimodal dagilim gostermektedir. Harrisville daykindaki kimyasal degisim digtan ige

dogru klasik ayrimlasma modeline uygun goriinmektedir.

ABSTRACT: Major and selected trace elements were analyzed in samples from four Mesozoic diabase dikes
(the Ellerbe, Harrisville, Luther Mountain, and Zion Grove dikes) cropping out near Rockingham, North
Carolina, USA. Seventy-six samples were collected perpendicular to strike of the dikes all of which were
analyzed chemically. In addition, detailed modal analyses were performed on 50 of the samples.

The samples collected from Ellerbe, and Luther Mountain dikes are quartz normative, except for two
chill-margin samples from the SW-contact of the Luther Mountain dike, which are olivine normative as are those
from the Zion Grove dike. The quartz-normative dikes have similar chemical compositions. All dike
compositons follow the same similar chemical compositions. All dike compositions follow the same chemical
trends as other Mesozoic diabases of eastern North America. Trends for quartz-normative samples suggest
plagioclase .and clinopyroxene fractionation, while trends for olivin-normative samples suggest olivine
fractionation.

Olivine-normative samples from the Luther Mountain dike and chill section near the center of the Zion
Grove dike indicate multiple injection chemical of magma. This is also supported by petrographical,
mineralogical, and chemical variations across the dikes. Chemical variations across the quartz-normative portion
of the Luther Mountain dike also suggest another injection of magma. Variations across the Ellerbe dike suggest
flow differentiation as a crystallization mechanism, although the AlyO3 variation shows a bimodal distribution.

Classical differentiation from margin inward is suggested by chemical variations in the Harrisville dike.
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BOLU-CANKIRI (KOROGLU DAGLARI) ARASINDAKI NEOJEN YASLI
VOLKANITLERIN STRATIGRAFiSI VE PETROLOJISI

STRATIGRAPHY AND PETROLOGY OF THE NEOGENE VOLCANICS BETWEEN BOLU AND
CANKIRI (KOROGLU MOUNTAINS)

Ahmet TURKECAN MTA Genel Miidiirliigii, ANKARA
Ali DINCEL MTA Genel Miidiirliigii, ANKARA
Nedim HEPSEN MTA Genel Miidiirliigii, ANKARA
Ibrahim PAPAK MTA Genel Miidiirliigii, ANKARA
Biinyamin AKBAS MTA Genel Miidiirliigii, ANKARA
Mustafa SEVIN MTA Genel Miidiirliigii, ANKARA
Iskender B. OZGUR MTA Genel Miidiirliigii, ANKARA
Yavuz BED] MTA Genel Miidiirliigii, ANKARA
Goksel MUTLU MTA Genel Miidiirliigii, ANKARA
Dilek SEVIN MTA Genel Miidiirliigii, ANKARA
Engin UNAY MTA Genel Miidiirliigii, ANKARA
Gergek SARAC MTA Genel Miidiirliigii, ANKARA
Sedat KARATAS MAT-FEN Dersanesi, ANKARA

OZ: Inceleme alaninda Neojen Volkanizmas: son derece etkin olup, cesitli yaslarda ve degisik kimyasal
bilesimlerde iiriinler olusturmustur. Al Miyosen'de faaliyet gistermeye baslayan volkanizma kalkalkalen
karakterlidir. Ilk iiriinleri dasitik ve riyolitik lav, tiif ve aglomeralardan olugsan Karasivri volkanitleri ile andezitik
ve dasitik tiirden lav, tiif ve aglomeralardan olugan Kirazdag: volkanitleri meydana getirirler. Daha sonra olusan
Ilcadere volkanitleri bazaltik andezit ve andezit tiiriinde olup, liste dogru andezitik ve dasitik tiirdeki lavlari
olugturan Devedren volkanitlerine, Devedren volkanitleri de yine andezitik ve dasitik tiirdeki Bakacaklepe
volkanitlerine gegmektedir. Inceleme alaninda biitiin bu volkanitlere iliskin aglomera, volkanik konglomera ve
tiifler (Uludere formasyonu) ile bunlara girik olarak bulunan es yash ¢okeller (Hirka formasyonu, Hilyiikkoyii
formasyonu) yer alirlar. Uzerlerini ise Ust miyosen yagh Urug formasyonu orter. Yorede ¢ok yaygin olarak
gozlenen kalkalkalen volkanizma Ust Miyosen baglarinda sona ererken Alt Pliyosen'de ozellikle inceleme
alanmin dogu ve kuzey dogusunda sosonitik ozellikler gosteren olivin bazalt tiiriinde (Ozlii bazalt) bir
volkanizma faaliyete baglar. Ozlii bazaltinin iizerinde ise Ust Pliyosen yash ¢okeller (Ilgaz formasyonu) yer alir.

Inceleme alanindaki volkanitlerde yapilan petrokimyasal ¢alismalar, kalkalkalen iriinlerin And tipi kita
kenar1 volkanitleri ile benzerlik icinde olduklarini, sogonitik volkanizmanin ise bilyiik olasilikla diklesen ve
derinlere dalan okyanus kabugu malzemesinin son iiriinleri olarak meydana geldigini gostermektedir.

ABSTRACT: Neogene Volcanism that formed various aged products in various chemical compositions was
extremely active in the investigated area. Volcanism that began in Lower Miocene is in calc-alkalic character.
The first products are the dacitic and rhyolitic lavas, tuffs and agglomerates of Karasivri volcanics and the
andesitic and dacitic lavas, tffs and agglomerates of Kirazdag volcanics. Later, Ilicadere volcanics were formed in
basaltic andesitic and andesitic type. They transit upward the andesitic and dacitic lavas of Devesren volcanics and
the andesitic and dacitic lavas of Bakacakiepe volcanics. Agglomerates and tuffs related to all volcanics in the
investigated area (Uludere formation) and the same aged sediments taht interfingered with the volcanics (Hirka
formation, Hilyiikk6yii formation) take place. They are covered by Upper Miocene aged Urus formation.
Calc-alkalic volcanism that is widespread in the region ends in the Early Upper Miocenc. Olivine basaltic
volcanism (Ozlii basalt) that is in shoshonitic character in the east and the northeast of the investigated arca
started in Lower Pliocene. Ozlii basalt is overlain by Upper Pliocene aged sediments (Ilgaz formation).

According to petrochemical researches on the volcanics of the investigated area calc-alkalic products are
similar to And type of the continental margin volcanics, and the shoshonitic volcanism was probably occured as
the last products of the material of oceanic crust that became steep and plunged to deep.
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KARS - ARPACAY DOLAYININ JEOLOJiSI VE NEOJEN-KUVATERNER YASLI
VOLKANITLERIN PETROLOJISI

GEOLOGY OF THE VICINITY OF KARS - ARPACAY AND PETROLOGY OF NEOGENE -
QUATERNARY AGED VOLCANITES
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OZ: Kars, Arpagay, Cildir ve Digor dolaylarim kapsayan ¢alisma alaninda, st Miyosen'den baslayarak
Kuvatemner ortalarina kadar gesitli evrelerle etkin olan volkanizma iiriinleri ve bunlarla yanal gegisli akarsu ve gol
ortam kosullarinda olugmus ¢okel kayaglar yer almaktadir.

inceleme alaninda en altta sari-boz-kirmizi renkli, jips ara tabakali kumtasi, kiltagi ve ¢amurtag
ardalanmali iist Miyosen yasli "Horasan formasyonu” yer almaktadir. Bunun iizerine yoredeki volkanizmanin ik
evresi ile olusan altta aglomera-tiif, iisite andezitik lavlardan (3,7-3,6 milyon yil) ibaret, yaklagik 350-400 m
kalinlikta Ust Miyosen-Alt Pliyosen yasl "Kura volkanitleri” gelmektedir. Kura volkanitleri iizerinde kalinliklart
50-100 m arasinda degisen, siitiinsal eklemli, siyah renkli Alt Pliyosen yagli "Akyaka bazaltlart” bulunmaktadir.
Daha sonra tiif, pomza, perlit ve obsidiyen tiirde ¢ogun asidik iiriinler i¢eren orta-Ust Pliyosen yash (2,7-1,9
milyon yil) "Dumanlidag piroklastikleri” gelmektedir. Bu piroklastikler iizerine de dordiincli volkanik evrede
olusmus, boz kurguni renkli, belirgin akma yapili Alt Kuvarterner yasl (1,8 milyon yil) "Taskopril andeziti ile
" Akiiziim ignimbiriti" gelmektedir. Bu volkanitleri siyah renkli, gaz bosluklu, yer yer curuf seklinde Kuvaterner
yash (1,6-1,3 milyon yil) "Melikler bazaltlar1” izlemektedir. Bolgede volkanizma tekge kiigiik konilerden ¢ikmug,
ince taneli, koyu renkli andezitik lavlar va agik renkli tiif ve kiillerle (Obruk volkanitleri) sona ermektedir.

Calisma alaninda, volkanik kayaglarla yanal gegisli olan akarsu ve gol ortam kosullarinda ¢okelmis,
gri-boz-beyaz-sari-kahve renkli, ince-orta-kalin yatay tabakali kumtagi, ¢amurtagi, marn ve konglomera
ardalanmali "Kalkankale formasyonu"da ayirtlanmugtir.

Volkanik kayaglarda yapilan jeokimyasal ¢aligmalar sonucu; Cogun kalkalkalen, yiiksek potasyumlu
kalkalkalen daha ender olarak hafif alkalen ve toleyitik nitelikte olduklar saptanmistir.Inceleme alaninda,
titketilmis mantodan tiiremis toleyitlere 6zdeg olan toleyitik nitelikli lavlar ve daha az tikketilmis kita alt
litosferden tiiremig hafif alkalen lavlar ile birlikte olasilikla kita alundaki mantonun boliimsel ergimesi ve Dogu
Anadoluda plakalarin ¢arpismasi sonucu kalinlagmig olan kita kabugu iginden yer yiiziine yiikselirken kabuktan
dziimleme ve kristallenmeyle ayrimhilastirip olusturdugu kalkalkalen lavlar bir arada genis yiizlekler
vermektedirler. Volkanitlerin, plakalar arasindaki ¢arpigma zonunda kabuk kalinlagmast, bununla birlikte litosfer
incelmesinin yarattig1 genlesme kuvvetlerinin etkisiyle basing ferahlamasi ve s1§ mantoda boliimsel ergimelerin
olugmalariyla meydana geldikleri diigiiniilmektedir.

ABSTRACT: In the study area comprising Kars, Arpagay, Cildir and Digor there are volcanic products which
were active from Upper Miocene to the middle of Quaternary with detritics deposited in fluvial and lagunar
environment which are laterally transited with these volcanics.

Geochemical analysis of the volcanic rocks revealed these rock to be mostly calcalkaline, calcalkaline with
high potassium and rarely alkaline and tholeiitic. In the study area tholeiitic lavas identical to thoeiites derived
from spent mantle and light alkaline lavas derived from less spent subcontinental litosphere with calcalkaline
lavas formed by seperation by assimilation and crystallizations from the crust rising to earth surface through the
continental crust thickened by the collision of plates in the East Anatolia and probably by fractional melting of
subcontinental mantle, give vast outcrops. Volcanics are considered to be formed by fractional meltings in
mantle and by crust thickening in collision zone between plates together with pressure relief caused by the action
of expansion forces created by litosphere thinning.



