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ENDUSTRIYEt HAMMADDELER OTURUMU

KEMERBURG6AZ-BAHCEKOY-6UMUSDEREKOY-CIFTEALAN
(ISTANBUL) BOLGESININ JEOLOJIiSI VE KiL MINERALOIJISI

CLAY MINERALOGY AND GEOLOGY OF THE KEMERBURGAZrBAHCEKOY-GUMUSDEREKOY-
CIFTEALAN (iISTANBUL) REGION

Riistern PEHLIVAN tU.Miih. Fakiiltesi, Jcojoji Miihendisligi Boliimii, Avcilar -iISTANBUL

OZ: Bu inceleme» Istanbul Universitesi, Fen Bilimleri Enstitiisii, Jeoloji Miihendisligi Anabilim Dal1 Maden
Yataklari- Jeokimya Programmda ""Yuksek Lisans Tezi" olarak ha21rlanm1§t1r

Arastirma, Istanbul ili'nin kuzeyinde bulunan Kemerburgaz, Bahcekdy, Gilimiisderekoy ve Ciftealan
dolaylarinda gerceklestirilmis olup, yaklasik 175 km’ lik bir alanin jeolojisi ¢ikarilmustir.

Calisma alanindaki Paleozoyik, Alt Karbonifer yash Trakya Formasyonu; Mesozoyik, Ust Kretase
yash Sartyer Formasyonu, ile temsil edilirken, bunlarin iizerine uyumsuz olarak gelen Senozoyik ise Neojen
ve Kuvaterner yagh birimlerle temsil olunmaktadir*

Bolgenin en yash birimi konglomera, kumtasi, silttasi ve seyl ardalanmalarindan olusan Trakya For-
masyonudur.. Bu Formasyon, Ust Kretase yasli andezit.., diyabaz, iri kristalli tiif ve kire¢taglanndae meydana,
gelen Sariyer formasyonu tizerine sariye olarak yerlesmistir.

Be birimlerin iizerine uyumsuz olarak, Neojen yash cakil, kum, silt ve killi Belgrad Formasyonu ile
biitiin bu birimlerin ilizerine yine uyumsuz olarak Kuvaterner yagh allivyon,, kumul ¢ekelleri ile dolgu ve kati
atik malzemeleri gelmektedir.

Belgrad Formasyonu Kkillerinde yapilan kil ekstraksiyonu ¢aligmalan sonucunda, killerin simektit, illi t
ve kaolinit mineralleri ile illit/ simektit interstratifiye killerinden olustugu belirlenmistir.

ABSTRACT: This research has been prepared as "Graduate Thesis "In Metal Ores-Geochemistry Prog-
ramme of Geological Engineering; Main Science Department» Science- Institute, Istanbul University.

The research has been carried out around Kemerburgaz,, Bahgekoy, Giimiisderekoy and Ciftealan north of city
of Istanbul to determine the geology of an area for abaut 175 km’

P'alezoic in the ressearch .area was being: represented by lower Carboniferous obslote Trakya. Forma-
tion, whereas the Mezosoic was being represented by upper Cretaceous obslote Sariyer Formation and the
Senozoic, which came upon them disharmoniously, was being represented by Neogene and Quaternary obso-
lete units.

'The oldest unit of the area, is Trakya Fon. -Jon consisting of conglomerate, sandstone, siltstone and
shale alternations. This formation had placed as tin., ~t on Sariyer Formation cor listing of upper Cretaceous
obsolete andhesite, diabase,,, coarser crystal! ized. tJif and limestone,.

Upon these units Belgrad Formation consut'ig of Neogen obsolote pebble» sand, silt and. clay had
placed, disharmoniously» whereas upon formation Qua. emary obsolete alluvium, dune, sediment ations and. fil-
ling and solid domestic waste materials had plac d a* aio disharmoniously.

As a result of clay extraction activities ca Jec ut in Belgrad Formation clays» it has been determined
that the clays consisted of symectite, illite and. kac mite minerals as well as illite/symectite interstratifled
clays.
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CORUM BOLGESI BENTONIT OLUSUMLARI
BENTONITE OCCURRENCES OF CORUM REGION
Fazli COBAN ITU Maden. Fakiiltesi , Ayazaga -ISTANBUL

OZ: Orta Anadoluda Corum ili gevresinde iki énemli bentonit olusumu bulunmaktadir. Bentonit kapsayan
Miyosen yasli sedimanter kayaclar kirmizi renkli klastikler, lif, jips iceren ince taneli kumtagi, marn ve
kirectasiarindan meydana gelir ve Eosen yagh birimler tlizerinde uyumsuz olarak bulunurlar. Bentonit taze
iken mavimsi gri renkli ve mumlu goériiniimdedir. Bentonit seviyelerinin kalinligi 25 cm ile 2 metre arasinda
degisir ve bazi seviyeler- taginmis malzeme kapsar...

Saha gozlemleri ve mineralojik verilere gore Corum, bentoniiieri sedimanter kokenli olup,, dioktaedral
smektit> kaolinit, feldspat ve kuvars biiesimlidir. Kalsit> metamorfik ve volkanik kay a¢ pargalari» mika ve jips
yaygin safsizliklar olarak izlenir. Kimyasal ve elektron mikroskop incelemeleri sonucunda,, bentonitlerin
yiiksek demir igerdikleri ve smektit partikullerinin ¢ogunlukla subhedral lamella seklinde bir morfolojiye sahip
olduklar1 saptanmustir.

ABSTRACT : In Central Anatolia, there are two important bentonite occurrences near Corum province-...
Bentonite occurrences containing Miocene age sedimentary rocks which are composed of red coloured clas-
tic» tuff, gypsum bearing fine grained sandstone,, marl and limestone are disconformably underlain by the Eo-
cene sedimentary rocks, Bentonite is waxy and. bluish gray in colour when fresh. Some of the bentonite beds
contain detrital materials and varying in thicksness from 25 c¢cm to 2m.

According; to the field observations and. mineralogical data, bentonites have, a sedimentary origin.
Corum bentonites are composed of; dioctahedral smectite» feldspar» kaolinite and quartz. Calcite» metamoip-
hic and volcanic rocka fragments, mica and gypsum are the common impurities. On the other hand according
to the chemical and electron microscope data; bentonites are high iron content and smectite particles are
commonly in the form of subhedral lamella.
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HANCILI (KALECIK-ANKARA) BENTONITLERININ MINERALOJIK VE
KIMYASAL OZELLIKLERI

THE MINERALOGICAL AND CHEMICAL PROPERTIES OF HANGCILI (KALECIK-ANKARA)
BENTONITES

Piar GUNGOR OD.T.U. Jeoloji Miihendisligi Bolimii, ANKARA

0Z: Bu cahismada» Hangili (Kalecik-Ankara) bolgesindeki bentonit yataklarindan alioan orneklerin minendojk
ve kimyasal ozellilkleri, ¢esitli metodlar kullanilarak incelenmektedir. X-iginlan toz kirinim, optik ve tarama
elektron mikroskopu, atomik sogurma analizi» I[ICP, katyon degistirme kapasitesi metodu ve
Eourier-transform kirmizialti spektroskopisi analizleri ile, bu bentonitlerin icerdikleri kil ve kil digt mineraller
belirlenmis ve kimyasal ozellikleri galigiimugtir,

Incelenen bentonitler, yiiksek oranda simektit icerirler; kaolinit ve illit ise daha az oranlarda bulunan
kil mineralleridir..

Kimyasal analizlerle de, bu bentonitlerdeki simektitin, dioktahedrik simektit grubuna ait olan
mon.tm.orillon.it oldugu, belirlenmistir. Yine analizler neticesinde,» bu' kilin tetrahedrik tabakasinda,,, Si** yerine
Al”’, octahedrik tabakasinda da AI"* yerine Mg’ ve Fe™’ gibi baz1 katyon degisimlerinin oldugu tespit
edilmistir., Sonuc olarak yiiksek Na icerigi ve yliksek katyon degistirme, kapasitesi degerlerine sahip olan. bu
bentonitlerin,, ekonomik, yonden de ayrintili olarak arastiriimasi gerekmektedir.

ABSTRACT : The mineralogical and chemical properties of samples taken, from, oentonite beds in Hangili
(Kalecik-Ankara) region are investigated by .means of various methods in this study.. The major clay and
non-clay minerals and the chemistry of these bentonites arc studied by using X-ray powder diffraction» optical
and scannign electron microscopy» atomic absorption spectrometry, inductively coupled plasma (ICP),
cation-exchange capacity détermination and Eourier-transform Infrared radiation analysis;.

The examined bentonites contain high percentage of smectite; kaolinite and illite are found as minor
constituents; Quartz» plagioctase, biotite and amphibole are the major non-clay minerals.

The chemical analyses reveal that, smectite found in these bentonites is mon.tmorill.on.ite which
belongs to dioctahedral smectite group. Furthermore, the existence of some cation substitutions in.

tetrahedral layer (Al’" for' Si**) and. octahedral layer' (Mg’" and Fe®" for' AI'") are” recognized as a result of
these analyses. Finally it is necessary that, these bentonites having high Na content and high
cation-exchange capacity values should also be analyzed economically.
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GORDES (;EVRESINDEKI NEOJEN HAVZANIN ZEOLITIK DIYAJENEZI
VE HOYLANDIT - KLINOPTILOLITLERIN MINERALOJiSI

ZEOLITIC DIAGENESIS OF NEOGENE BASIN AND THE MINERALOGY OF HEULANDITES-
CLINOPTILOLITES IN GORDES AROUND

Fahri ESENLI I.T.U. Maden Fakiiltesi, Jeoloji Miih. Boliimii, Maslak, ISTANBUL
Istk OZPEKER t.T.U. Maden Fakiiltesi, Jeoloji Miih. Boliimii, Maslak, ISTANBUL

OZ: Gordes yakin ¢evresinde, maksimum 1000 m. yi bulan kalinliktaki Neojen ¢okel istifi, Menderes Masifi
kristalen kayalar1 ve tzmir-Ankara Zonunun ofiyolilik topluluguna ait kaya birimleri tizerinde uyumsuz olarak;
altta kaba ve ince taneli, birbiriyle yanal ve diisey gegisli birimler ile bunlarin tlizerinde volkanik ve klastikler-
den olusan golsel birimlerden ibarettir. Alt kaba ve ince taneli birimler (bloktasi, cakiltasi, kumtasi),
baglangicta yiiksek enerjili akarsu ortaminin tipik allivyal yelpazesi ¢okelleri daha sonra ise dustk enerjili
akarsu ortaminin basilica kumtaglanndan olusan, yersel ¢camurtasi-seyl diizeyli, ¢cokellerdir. Ust volkanoklas-
tikler altta ve lste zeolitli iki tif seviyesi ile bunlarin arasindaki kumlu, killi, karbonath ve tif icerikli ardalao-
malardan olugmaktadir.

Bu st golsel istif, baglica iirlinlii zeolit mineralleri olan diyajenetik alterasyona maruz kalmistir, Bu
acidan» havza kenarindan merkezi kesimlere dogru, pH ve tuzluluk artisina karsilik gelebilecek tipik zonlan-
malar gosterir. Esasen, birisi volkanik cam+smektit, digeri boylandit-klinoptilolitli iki ana mineral fasiyesi bu-
lunmasina karsin» bu ikincisi smektit, opal-CT, kuvars, anal&im ve K-feldspat otijenlerinin bulunup bulunma-
masi ile belirginleseni alt fasiyesler igerir. Riyolit- riyodasit karakterli tiillerde taze kayadan hoylandit-klinop
tiloiitli altere kayaya, geciste, degisen oranlarda SiO,, N'a,6 kaybi, ve AI203 CaO, MgO> H,0 kazanct meydana
gelmistir.

Alt flifler biiylik oranda klinoptilolit, st tiifler ise tiimiiyle hoykndit-2 tipinde grup minerallerine sahip-
tir;, Bu tip farkliligi 400° ve 550° C- 12'ser saat siireli 1s1l kararliliklar, birim hiicre kimyalarina ait Si/Al ve
Na+K/Mg-Ca oranlan ve X- isinlan, yansima cizgilerine ait I (d=5.11 A°®) /I (d=5.24 A®) oranlan ile ortaya
konmus olup, tiim bu parametreler 6zgiin ayirtman degerlere sahip olacak sekilde, klinoptilolitlerde hoylandit-
2lere gore daha yiiksektir. Alt tiif birimine: ait, iki tip mineralinde beraberce bulunduguna dair verilere sahip
ornekler hari¢ tutuldugunda, Si/Al orani 4.57'den Ma+jC/Mg+Ca oram 0.42'den kiiciik hoylanditlerin
559°C'deki 1s1l karililiklari 0.20'den ve 1 (d=5.,1lA°) fI(d=SMA°) oranlarida 1.00'den kiigiik bulunmustur.
Klinoptilolitlerde ise Si/Al orani 4.61'den, Na+K/Mg+Ca oram 0.96'dan, 1sil kararliliklar 0.44'den ve siddet
oranlanda 1.28 "den biiytiktiir.

ABSTRACT: Neogene sedimentary and volcano-sedimentary sequence .around Gordes disconformably
overlies the basement rocks. The lower part of the sequence is made up of mainly boulder conglomerates,,
conglomerates, sandstones anad locally of mudstones and shales deposited in fluviatile environment. These
units are conformably overlained by lacustrine deposit which consist of two acidic tuff horizons with high zeo-
lite content at the top and the bottom. In between, an intercalation of sandstones clayey and sandy limesto-
nes, mudstones and tuffaceous horizons are present.

The lacustrine sequence has undergone a severe dlagenetlc alteratlon Dtagenetic mineral facieses
are 'the zones which mainly consist of heulandite-clinoptilolite in the south and a volcoic glass+smectite zone:
10 the north. The paragenetic differentiation is observed proportionally with the increasing of p.H and salinity
from margin to the center of basin, K-feldspar and analcime have been found in the samples only from the
center of basin.

The type of heulandite group mineral of the lower tuffs is clinoptilolite, whereas heulandite-2 is the
only group mineral of the upper tuffs. Heulandites and clinoptilolites have been distinguished with the ratios
of Si/Al, Na+K/Mg+Ca, I (d020, natural)/ I (dQ20, 550°C-12 hours) (as thermal stability) and I (d=5.11 A°)/
I (d=5,24 A°). These values have been found lower than 4.57, 0,42, 0.20 anda 1.00 in heulandites and higher
than 4.6.1, 0.96,0.44. and 1.28 in clinoptilolites» respectively.
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DEREBOGAZI (iISPARTA) YORESI TRAS YATAKLARININ
OZELLIKLERI.

THE PROPERTIES OF DEREBOGAZI (ISPARTA) TRASS DEPOSITS

Giilay SELCUK Goitas Cimento Fak ISPARTA _
Mustafa KUSCU Stileyman Demire! Univ. Miih. Fak.. Jeo. Miih,. Bol. ISPARTA

OZ: Isparta'nin giineyi ve batisinda genis bir yayil im gosteren Pliyosen yasli proklastik istif icerisinde
igninibritler (TRAS) bulunur. Traki-andezitik bir volkaoizmaya bagl, olan t ras diizeyinin kaliolig1 20-150 m.
arasinda degisim gosterir. Tras feldspatlar (sanidin.,, albit, oligokias), piroksen, amfibol, biyotit ve opak
mineralleri ile bir cam matriksten olusmustur. Bunlarla birlikte farkli kaya¢ kirintilart ile yer yer kdmiirlesmis
bitki, kalintilar1 da tras diizeyinde bulunan diger onemli bilesenlerdir.

Derebogazi yoresi trasmin ¢imento katki maddesi olarak kullannmindaki en '6nemli 6zelliklerden biri
olan puzolanik aktivitesi ortalama 103 Kgf/cm’ dir. Bu deger standart degerin iki katidir., Ayrica standartta
3000 cm’/gr olarak verilen Blaine degeri, arastirilan tras drneklerinden ortalama 7630 cm’/gr degerine
ulasmaktadir. Ozgiil agirlik 2,49 gr/cm\ canisi faz orami ise % 40'dir. Trassn kimyasal bilesiminde bulunan.
SiO,+Al203+Fe,03 toplam1 % 74'ile 84 arasinda MgO % 0,27 ile 0,76; SO, % 0,0 ile 0,30 arasinda degisim
gostermektedir, Bu degerler standart degerlere ¢ok uygundur.

Yapilan arastirma ile; Derebogazi tasinin genis yayilimi, rezervi ve tim diger Ozellikleri ile
ekonomikligi cimento katki, maddesi olarak kullanima ¢ok. uygun oldugunu gostermistir.

ABSTRACT : Ignimbrite (trass) occurs quite spreadly with in the proclastic deposite of Pliocene age in the
southern and western of Isparta,. The level of trass depends on a trachiandésite volcanizm and it's thickness
which changes between 20-150 m. Trass contains the matrix, of glass which composed of feldspar
(orthoclase, sanidine» albite) pyroxsene, amfibole, biotite and opac minerals.. In addition to various rock.
pieces,, localy carbonized plant remains are other components of the trass level.

The most important feature of the Derebogazi trass which is used as supplement material in cement
production has very high puzolonic activity degree. This value is 103 Kgf/cm’ which, is high twice of standart
value,. The Blaine value which is given as 3000 cm’ /gr at standarts for studied specimens is found 7630
cm’/gr. Specific gravity of trass is 249 gr/cm’ and glasslike phase is 40 %.. The total amount of Sio, + Al203
+Fe20’3 which, are taking place at the content of sample trass is between 74-78 %, however MgO 0,27-0.76
%, SO3 0.0-0.30 %. The values are very suitable to standart values,.

In this study we tried to explain; width wide distribution and reserve of the Derebogazi Trass which is
very useful and economic as supplementary material in cement production with it's all specialities.
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TRAKYA OTOYOLUNDA BABAESKI KILININ JEOTEKNIK
OZELLIKLERI

GEOTECHNICAL PROPERTIES OF BABAESKI CLAY AT THRACE MOTORWAY

Ozfan CORUK Ist. Uniy, Miihendislik Fak. Uygulamal1 Jeoloji Anabilim Dali,
Avcdar-ISTANBUL

0Z: Trakya otoyolunun Corlu ile Havsa arasindaki onemli bir béliimii, Babaeski formasyonuna ait kil
diizeyleri lizerinde yer alir. Otoyol giizerganinda jeoteknik oOzellikleri bakimindan sorunlu birim Babaeski
kilidir. Proje ve uygulama agsamasinda bu kil ayrintili olarak .arastirilmistir.

Babaeski kili fissiirltt, yiiksek plastisiteli (CH) ve asin konsolidedir. Taban zemin olarak dusiik
tasima giicii ve kesme dayimim degerlerine sahiptir,.. Arazi ve laboratuvar deney-verileri ampirik bagintilarla,
degerlendirilmistir. Bu bagintilar projelendirmede kullanilan jeoteknik parametrelerin belirlerim sinde
yardimct olmustur.

Elde edilen jieote'’knik. verilere gore Babaeski kilinde acilacak sev egimlerinin, en az 1D/5Y alinmasi
kararlastirilmistir. Yarmalardan c¢ikan malzeme dolgu .icin uygun degildir. Babaeski kilinin taban zeminini
olusturdugu kesimlerde iyilestirme icin. drenaj sistemleri insaa edilmis ve se¢cme malzeme katmani
serilmistir.

ABSTRACT: The main section of the Thrace motorway between. Coriif and Havsa lies oo the clays of the
Babaeski formation. Geotechnical properties .indicated that Babaeski clay could be a problematic unit during
the construction of the motorway route. Thus the clay was investigated in detail at the design and application
stages..,

The Babaeski clay is fissured,, over consolidated and has high plasticity (CH). in terms of basement
requirements, it has low bearing capacity and shearing resistance. Field and laboratory data were evaluated
by ampirical relations which have helped the determination of the geotechnical parameters,. These
parameters are used in the design and applications stages of the project.

According to the geotechnical results» the inclination of the slopes should be at least in the range of
1/5, The excavated material is not .suitable for re-use as embankment fill,.. In sections where the Babaeski
clay occurs as the basement, drainage systems have been constructed and capping layer have been utilized.
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GENEL JEOLOJI OTURUMU

ISPARTA GUNEYININ JEOLOJiSi VE MADEN YATAKLARI ACISINDAN
INCELENMESI

GEOLOGY OF SOUTH OF iSPARTA AND INVESTIGATION OF MINE DEPOSITS

Mustafa KUMRAL Akd. Univ, Isparta Mii. Fak.,. Jeoloji Boliimii, [ISPARTA
Atasever GEDIKOGLU 1.T.U. Maden Fakiiltesi,, Jeoloji Boliimii, ISTANBUL

0OZ: Calisma .alam isparta ili ile Aglasun ilcesi arasinda yaklastk 200 km’lik bir alani kapsamaktadir.

Alanda birimler Otokton ve Allokton olarak ikiye ayrilmig, Otokton birimleri temelde Triyas yash Is-
partacay Formasyonu, onun tlizerinde Kretase yasli Davras formasyonu, Eosen yash Savkoy formasyonu, Alt
Miyosen, yasli Gavurdiizii Formasyonu, Pliyosen'de olusan Golciik Volkanitleri, Giincel aliivyon, ve yamag
molozu olusturur. Allokton birimleri ise Ofiyolit ve Akdag kirectaglart olusturur.

Calisma alaninda ekonomik olarak Tras'lar bulunmaktadir. Halen Goéitag ¢cimento Fabrikasinda Puzzo-
ian olarak kullanilan Tras'in kimyasal 6zellikleri ise» SIO2 + AI2 0:3 + Fe2 03 toplamui % 74-84 arast MgO %
0.27 ile 0.76» SO3 % 0.0 ile % 0,30 arasinda degismektedir. Bu degerler standart degerlere ¢ok uygundur.
Yapilan arastirmada Tras'lann genis yaythmi, ekonomikligi ve tiim diger 6zellikleri ile ¢cimento katki maddesi
olarak kullanima ¢ok uygun oldugunu, gostermistir.

ABSTRACT: The studied area, of about 200 km’, is located between Aglasun District (Burdur) and the
south of Isparta.

The sequences, determined, in. the area, have been distinguished in two main, groups, as autochtho-
nous and allochthonous.

The autochthonous have been ranged in. age from Triassic Ispartacay formation, the basement» to Plio-
cene Golciik volcanics, actual aluvium and uncemented materials. "The Cuelaoeous Davras formation., Eocene
Savkoy formation, Lower Miocene- Imrezi formation and Aglasun, formation, and. Upper Miocene Gavurdiizii
formation were- the other rocks observed in, the area.

The Allochthonous sequences, defined, in the .area, were ophiolites and .Akdag: limestones.

The- single economics material in the area, is the 'trass which have been used for years in Goitas Ce-
ment plant in Isparta as a raw material. The chemical properties of the trass as follows. The contents of SiO,
+A%0,+ Fe, O, is 74-84 %; of MgO 0.27-0.76 % and of SO*, 0.00-0.30%.

These properties are very suitable for industrial marketing and as a result of. geological, geochemical
and. other properties it has been conceded that the material cao be used productively for cement industry as
raw material...





