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lull tabanli Seramik Uretiminde Hineralojinin Yeri we Onemi

Aydin Aras
M.T.A MAT Dairesi Mineraloji Koordiimiérlilgi /Ankara

Giris

"Seramik” insanoglunun trettigi en eski. yapay malzeme olan "yapay tas" dir.. Eski yunanlilar gore
toprak su ates ve havadan olusmus ve bu malzemeye yunanca pismis madde anlamina gelen
"keramos" kelimesinden tiiremis "seramik" denmistir. Temel olarak seramik {liretim siireclerini
minerallerin su-ates ve hava ile olan etkilesimleri ve davranislar1 belirlemektedir.. Eski caglardan
glinimitize kadar bu tiir malzemenin tretiminde biiylik gelismeler olmustur ve bugiin seramik
hammaddesi olarak dogal minerallerin disinda cok ¢esitli metal ve ametaller kullanilmaktadir. Bu
calismanin konusu ise sadece dogal, hammaddelerden tiretilen ve bicimlendirme kolaylig1 saglayan
killerin de icinde bulundugu kil tabanli seramik tliretimi ve bu tiretimde mineralojinin yeridir..

Deneysel Calisma

Bu tretimde kullanilacak hammaddeler; en basta plastiklik Ozelligi olan Kkiller, eritici olarak
feldispatlar ve dolgu hammaddeleri olarak kuvars kumu,, kalsit, ve dolomittir. Seramik tiretme
surecleri; hemojen hammaddenin temini, uygun oranlarda karisgtmi (recete) ve hazirlanan,
karistmin (masse) bicimlendirilip pisirilmesinden (seramik biinye) ibaret olup,, bu siire¢lerde dogal
hammaddelerin  davraniglarint belirleyen mineralojik " 6zellikleridir., Dogal, hammaddelerden
uretilen kil tabanli seramik biinyelerin 1sil islemle olusturulan son Uriinlerinin, yani pismis
biinyelerin mikroyapilan; kayaglarin 6zellikle hizli sogumus volkanik kayaclarin mikroyapilarina
¢ok benzemektedir. Kil tabanli seramikler» amorf camsi bir matrix icinde dagilmus,, iskeleti
olusturan az bir kismi erimis kuvars, ve yiiksek sicaklik fazlari olarak olusmus ikincil mineraller ve
poroziteden olusan biinyelerdir. Bu nedenle bu bilinyelerin mikroyapilan hepsi birer seramik tiriin
sayilabilecek kayaclar1 inceleyen petrografi ve mineraloji bilimi yontemleri ile incelenmekte ve
belirlenmektedir.. Ana bagliklarla bu. siirecler,

-hammaddenin temini {liretimin en Onemli gereksinimi), (arama, ve isletme yOntemlerin,
belirlenmesinde de mineraloji en énemli unsurdur) ~

-hammadde karakteristiklerinin belirlenmesi (mineral 6zellikleri)

-Uretim, siireci ve kontrolii (yas-kuru oOgiitme, Kkaristirma,, bi¢imlendirme, pisme), (mineral
karistmlarinin su, basing ve 1sil igslemlerle etkilesimini mineral 6zellikleri belirlemektedir)

-Son {Uriin gelistirme,, pismis bilinye mikroyapisinin bir sonucu olarak ortaya cikan fiziksel
ozelliklerin incelendigi, ve gelistirildigi arastirma-gelistirme calismalart seklinde 6zetlenebilinir.
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Bu calismada kil tabanli seramik lretiminde mineralojinin yerini daha somut olarak, ortaya
koyabilmek icin ornek bir biinye (kaolinit,-illit,-kuvars- feldispat) hammaddelerinin.

a) Mineralojik bilesimi {XRD, BTAJIn.ee kesit)
b) Kimyasal analizi
¢) Tane boyu analizi (Polarizan mikroskopu, andersen pipet, ¢coktiirme -dokme, Sedigraf)

d) Colloidal ozellikleri

saptanarak bu birincil hammadde ozellikleri ile bu hammaddelerin karisimdan pisirilerek elde
edilen bir biinyenin

e) Kuruma ve pisme ¢ekmesi
f) Su emmesi
g) Yogunluk, gozeneklilik ve yiizey alani.
h) Pisme ve kuru dayanimi
i) Elastik moduli
- j)Renk

ozellikleri olctlilerek aralarindaki iligkiler ortaya konmustur.

Sonugclar

Mineral hammaddelerin mineralojik bilesimleri buna baghh kimyasal bilesimleri,, tane boyu
dagilimlar1  hazirlama siireclerinde ve 1sil islemdeki islevi secilen bir Ornek, biinyede ortaya
konmustur,. Ornek biinyenin kil, bilesiminin ilik ve kaolinit olmasi nedeni ile kuruma ve pisme
sirecinde smektitik killerde raslanan kristal suya bagli sorunlar yasanmazken, pismis blinyede
illitik killerin ve feldispat minerallerinin icerdigi alkaliler biinyede olusan 1nullit ve Kkristobalit
olusumlarini etkilemistir.. Kalsit ve karigimin tane boyu dagilimi ise pismemis ve pismis blinye
yogunluklar tizerinde etkili olumustur. Killerin demir iceriginin pisme rengine olan etkisi ise
demirin bulunus sekline ve dagilimina baghdir, 6rnek bilinyede olusan, pembe renkler illitik kilin
kristal yapisinda yer alan demirden kaynaklanmistir,.. Bu pisme renginin homojenligini receteye
demir ilave ederek saglayamazsiniz., Pisme ve kuru. cekmelerin, preslenme basinci, alkali element
miktarlar, ile baglantili oldugu dogru ise de biinye icinde bulunusunu kontrol eden. tane boyutu ve
dagilmi bu etkileri kontrol eder., Ornek biinyede su emme ve dayanim pisme gdzenekliligi ile
baglantilidir, bu gozeneklilik ise alkali element, Kkalsit, miktar1 ve dagihmmn, ilk gozeneklilik ve
pisme rejimine baglhidir. Dayanimin ise, biinyede kristalen ve camsi faz miktar1 yaninda en onemli
parametre olan gozenekliligin boyutu ve dagilimi ile direk baglantili oldugu gozlenmistir., Biitiin.
bu bagintilar son iirliniin, Ozelliklerini temel olarak hammaddelerin, en Onemli mineralojik
Ozellikleri olan tiirii ve tane boyu dagiliminin belirledigini gostermektedir.. Sonuc olarak
vurgulanmasi gereken mineral Ozelliklerini mineralleri olusturan elementlerin, ne ve ne kadar
olduklarindan daha cok, kristal yapilarinin yani uzaysal konum (kafes) ve baglarinin yani tiiriiniin
ve dagihmimin belirledigidir,, Bu nedenle ne tiim biinye kimyasal analiz sonuglarinin ne de bu
sonuglardan hesaplanan rasyonel analizlerin, biinyedeki isil islemler sonucu olusan fizikokimyasal
sireclerin yorumlanmasinda mineralojik bilesim, kadar etken degildir.. Element, olarak, her ikisi.de
saf silisyum olan amortf silika ve kuvars bir seramik biinyede cok. farkli davranislara sahiptir., Bu.
davranist silisin tiirii. yaninda bilinye i¢inde dagilim tane boyu da etkilemektedir,.
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Tie Importance and Function of Mineralogy in
the Production of Clay Based Ceramics

Ceramic was the first synthetic material humans created "artificial stone and it combines the four
basic elements identified by the Greeks; earth» water, fire and air., The term "ceramic derives from
the Greek "keramos", variously translated as "burned stuff' and "earthenmware" Ceramic
production process are determined by natural raw materials and their individual mineral
properties and their interaction with fire, water and air,, From prehistoric- historic to modern
times, although the ceramic raw materials are broadly changed from, natural clay to non clay
* minerals, from metallic to non metallic materials.. But this study is based on ceramics which are
made of only days and other' natural mineral additives.

Experimental

The raw materials mainly used in these production are; clays (as plastic materials), feldspar (as
flux) and quartz sand- caldte-dolomite (as filler) Ceramic production process consist of three main
steps; supplying of homogenous ceramic raw materials, mixing of raw materials and pressing-
drying -firing of these bodies,, The behavior of raw materials in these steps is characterized by their
own. individual mineralogical properties., Microstructure of clay based ceramic bodies is very
similar with microstructure of volcanic rocks colled rapidly. These bodies consist, of quartzes and.
secondary minerals crystallized, as high temperature phase in a composite structure where these
crystals and porosity are often embedded in a matrix materials, such a glass,, For these reason», the
microstructure of these' bodies are investigated with mineralogical and petrograpyhical methods
which are used, in searching of volcanic rocks. Therefore, mineralogy is very important within the
following main steps of production of ceramics;

-Supplying of raw materials (mineralogy help us to explain occurrence to determine exploration
methods)

-Determination of mineral properties in. production process and controlling them (dry and wet
grinding, granulation, forming, firing) (interaction of mineral mixture with water and heat is
characterized by mineralogical properties)

- Research-Development (physical properti.es of the end product, are result of microstructure and.
they are investigated, and developed in research-development project.)

An this study, an order to understanding of role of mineralogical properties in production
processes, the relationship of following unfired and fired bodies properties are determined and'
explained in this study, as primary mineralogical properties;

-Mineralogical composition,
-Chemical composition

-Grain size distribution

-Colloidal properties

As secondary fired body's properties
-Firing and. drying shrinkage

-Water' absorp tion
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-Porosity and specific surface area
-Bending and compressive strength
-FElastic modulus

-Color

All these primary and. secondary properties and the relationship in between them are measured,
and determined in a ceramic sample body and reported...

Results

The role of mineralogical, chemical composition and grain size distribution in fabrication and
firing processes is well understood in a. ceramic sample body. For example, the disadvantage in
drying and firing behavior of specific clays are not observed in illlitic- kaolinitic sample body. The
illite and feldspar and their alkaline content affected the formation of secondary mineralization.
The amount of calcite and grain size distribution of the other non-clay constituent plays an
important role in green and firing density... The isomorphic substitution of iron in clay minerals
structure and individual iron minerals characterize the firing' color of ceramic bodies. Pinkish color
of fired body is originated from the iron in illite crystal structure, Firing and drying shrinkage is
related on the amount of alkali elements» grain size distribution and pressing pressure Water
absorption and bending and compression,, strength is directly related on fired porosity which is
+ characterized by primary porosity, amount of calcite and. alkali elements and firing program.. The
relationship’ showed, us that physical propeiti.es of end products are characterized by mineralogical
properties of raw materials and fired bodies. As a result> chemical composition of green or fired
body» or which, and what amount of elements within the body or raw materials is not as important
as their spatial orientation (cage;) and type' of bonds (crystal structure of mineral). The bulk
mineralogical composition of the body plays main role on. characterization of firing behavior. As an
example, amorfsilica and quartz has very different firing behavior in ceramic bodies.
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Carpisma eralitIeri'fm(¥ezg|f-Sar|Iia|;|I|) Seramik Hammadde Olanaklari

Deniz iskender ONENC ve Teoman KAYAN
MTA Genel Miidiirliigii, Ankara,.

Seramik hammaddelerinden birisi olan feldispat genellikle, filonlardan elde edilmektedir,. Damar
isletmeciliginde belli bir asgamadan sonra zorluklarla karsilasiimaktadir.. Granit kitlesinin.,, seramik
hammaddesi olarak isletilmesi yeni bir bakis acisin1 ve yeni bir yaklasimi icermektedir., Bu amaca
yonelik Sanhacih granitinde; detay jeoloji, mineralojik ve kimyasal ile 2 adet teknolojik calisma
yapilarak sonuca gidilmeye c¢alisiimistir.

Bolgede Ust Rretase-Paleosen yagh granitler, gabrolar tarafindan kesilmektedir.. Gabrolar kendi
iclerinde birbirlerini .keser durumda gozlenmektedir... Granit ve gabro sistemini diyoritler
kesmektedir. Eosen yash volkan.o~sed.imanter birim, intriizifleri ortmektedir.Yozgat giineyindeki
magmatik kayaclar degisik cevher tipleri iceren dort ana gruba ayrilmistir. Bu gruplar yashidan
gence dogru, su sekilde swalanabilirdi”. 1- Lokogranider (carpisma tektonigine bagli olarak,
gelismistir), 2- Gabro - monzonider (acillma tektonigine bagl olarak gelismistir).» 3- Granodiyorit-
gran.it (yitim zonuna bagli olarak gelismistir), 4- Siyenitler ( acilma tektonigine bagli olarak
gelismistir), Calisma alanindaki magmatik kayalar normal zordanma gostermektedir, ig
kesimlerdeki asitik kayalan, dis tarafa dogru bazik kayalar cevirmektedir.

Sanhacili 16kograniti bolgenin Kretase-Paleosen yasli eski kayaclandir. Birim iri ve ince taneli
lokogranitlerden olusmaktadir. Iri taneli lokdgranitleri ince taneli granitler kesmektedir. Carpisma
sonrasi fraksiyonel kristallesme ile meydana gelen granitlerin alkali toplamlari yaklasik olarak %
55-65, kuvars % 20-38, mafik % 1-5 ve manyetit % 0.03-0.97 degerleri arasinda degismektedir.
Yozgat ilinin GB ve D'da mostra veren gabrolar, granitleri keserek yiizeylenirler. Kristalleri, es
boyutlu olup iri _ ve ince tane tipli olarak gozlenirler. Birbirlerini kestikleri gibi damar kayaclan
tarafindan Kkesilirler. Gabro-Monzonit .sistemi, .agilma tektonigi ile yerlesmis olup lokogranitleri
keserek yiizeylenhier. Gabro-Monzonit dokanaklan baz1 mevkilerde monzogabro, monzodiyorit ve
diyorit seklinde keskin, ve gegisli dokanaklarla izlenirler.

Iri taneli 16kogranider; sekilsiz ve iri taneli kuvars kristalleri tipik olarak gdzlenir. Plajioklazlar 1-
3mm boyutlarinda yar ozsekilli, gri-beyaz renklerde bulunurlar. Ortoklazlar Smm-2cm boyutla-
rinda» 6zsekilli olup yer yer .mineralde biiyiimeler gozlenir,. iri taneli granitte K-G ve KD dogrul-
tulu catlak zonlarinda» feldispat-kuvars pegmatitik olusumlari, kesikli ve devamsiz olup kalinliklar1
ile uzunluklar1 cok azdir,. Biyotit ve muskovit mineralleri prizmatik lameller seklinde, O,1 - 0.2mm
boyutlarinda bulunurlar. Yozgat iline baglanan yolun kenarinda iri taneli (0.5 - 10mm), kirmizi-
kahve renkli granatlar1 lokogranitler icinde gozlemek miimkiindiir., Rutil, ilmenit minerallerin
tane boyutlar1 22.5 - 90 mikron, ortoz 120 - 5100 mikron, plajioklas 240 - 3350 mikron, mika 50 -
450 mikron, kuvars 150 - 1950 mikron ve opak 160 - 500 mikron arasinda bulunmaktadir.
Ortozlarda serisitlesme ve plajioklaslarda killesmeler izlenir.. Pirit aksesuar olarak gozlenmektedir.

Ince taneli ldkogranitlerin mineral bilesimleri iri taneli lokogranitlerin 6zelliklerini yansitir.,
Universite Kampusunun bulundugu mevkiide haleler seklinde, taneler irileserek gecisler gozlenir.
I¢ zon kuvars ve alkalilerden meydana gelir. Dis zonlara dogru, biyotit tanelerinde ve alkalilerde
irilesmeler gozlenir.. Ortoz 320 - 3450 mikron, plajioklas 200 -1700 mikron, mika 90 - 600 mikron,.
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kuvars 100 - 3600 mikron ve opak 120 - 360 mikron arasinda bulunmaktadir. Kapanim halindeki
opaklarin boylan 10 mikron civarlarindadir. Ortozlarda serisitlesme ve plajioklaslarda killesmeler
izlenir., Rut.il , pirit ve hematit aksesuar halinde bulunmaktadir.

Iri taneli 16kogranitler feldispat pegmatitlerinin, uzunluklar1 50 - 600 cm., genislikleri 20 - 100 cm
olan damarlar K-G ve KD dogrultuludurlar; Devamliliklari, olmayan pegmatitler iri taneli
lokogranitlerde sivamalar halinde ve kuvars + feldispat mineralleri ile i¢ ice gozlenir., Caligmalar
esnasinda pegmatitik zonlarin detay incelenmesi yapilip, devamliliklarinin ve kalinliklarinin ¢ok az
olmasi lizerine granit kiitlelerinin isletilmesi diistiniilerek 70 rn/lik zondan teknolojik numune taze
yiizeylerden derlenmistir. Iri taneli granitin Fe igerigi % 2.4'den % 0.08'¢ indigi ve elde edilen
konsantrenin agirlik oran1 % 30'dir. 1250 °C'de cevher agik bej renginde pisme gOstermistir,.

Tuvenanin; % 10.12'si mikalari,, % 10J2*si oksitleri ve % 79.76's1 alkali (plajioklas ve ortoklas) +
silis konsantreden olugmaktadir.,

Ince taneli granitlerde pegmatitik olusumlar gézlenmez., Birim iginde haleli gegisli dokanak ve
zonlar gozlenir.. I¢ zonda kuvars ve alkalilerden olusan bir mineral toplulugu, izlenir. Dis zonlara
dogru biyotit mineralindeki artiglar ile minerallerde biiyimeler gozlenmektedir,. Teknolojik
numune bu ozellikleri kapsayan bi¢cimde derlendi.. Numuneler alinirken taze olmalarina dikkat
edilmis olup gereken yerlerde mostra temizlikleri yaptirilmistir, 120mn'lik zondan teknolojik
numune alinmistir. Flotasyonda Fe icerigi % 0.12 ve konsantre % 86 agirlik verimi ile elde edildi,.
Tilvenanin % 5.94 mika, % 8.66's1 oksitler ve % 85.4'li alkali (plajioklas ve ortoklas) + silis
konsantreden olusmaktadir..

Her iki numunede titan sorunu yasanmamaktadir,, Numuneler hem manyetik hem de flotasyon
yontemleri ile zenginlesebilmektedirler (TS 11325).,

Ulkemizde yaygin bir sekilde bulunan granit mostralarinda, bu tiir ¢alismalarin yapilarak Seramik
Sektoriiniin ihtiyaci olan feldispatin atil durumda bulunan kayalardan alinmasi, daha farkli bir
yaklasim, olabilir,.

Ceramic Raw Metarial Possibilities of
the Colliosinal Granites of Yozgat- Sarthacili

Feldspar, one of the ceramic raw materials, is generally obtained from veins.. It is confronted with
several difficulities, especially following a certain stage in the vein operations.. Operating a granite
mass as a ceramic raw meterial involves a new point of view and an approach., For this purpose by
using detailed geological, mineralogical and chemical analyses, two technological stubies were
contacted, to get a desireb conclusion.

In the region gabbros, cross-cutting Upper Cretaceous-Paleocene granites, are observed cutting
them-selves within the entity.,, Diorites cut this granite and gabbro system. Eocene
volcanosedimantary successions overlie these units. In south of Yozgat, igneous rocks containing
various ore types are divided into four main groups.. These groups may be ordered from, the oldest
age to the youngest as follows.

1- Leu.cogranit.es (developed, as a product of coilisional. tectonics), 2- Gabbro -monzonites
(developed as a product of extensional tectonics),, 3- Granodiorite-grariite (developed due to the
consumption zone), 4- Syenites (developed as a product of extensional tectonics).

Sarithacili Leucogranite of Cretaceous-Paleocene is the oldest rocks in the region. The unit is
conposed of coarse and fine-grained leucogranites. Coarse-grained, leucogranites are cut by fine-
grained granites.. Granites, formed as a product of postcollisional fractional crytallization, have
+ total alkali con tens abaut 55-65 %, quartz abaut 20-38 %, niafics abaut 1-5 % and magnetite abaut
0.03-0.97 %,. Gabbros, exposed at SW and E of Yozgat, outcrop cutting granites. Their crystals,
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observed as coarse and fine-grained types, are equidimensonal They are cut by hypabyssal rocks
as they cut themselves.. Gabbro-rnonzonite system» settled with extensional tectonics outcrop
cutting leucogranites. Gabbro-monzonite contacts are observed as monzogabro, monzodiorite and
diorite with sharp and trangtional contacts in some places,.

Coarse-grained, leucogranites typically tenb to exhibit amorphous and coarse-grained quartz
.crystals, Plagioclases have 1-3 mm sized subhebral crystals and gray and white dours® Orthoclases
have 5mm-2cm.szed euhedral crystals and some overgrowths... Feldspar- quartz pegmatitic
occurrences are cut and discontinuous in N-S and NE trended fracture zones of coarse-grained
granite, have limited thicknesses and. lengths., Biotite and muscovite minerals have 0.1-0.2mm
sized prismatic lamellar crystals. It is possible to observe coarse-grained (0.5-10mm)., red-brown
colored garnets within the leucogranites on the side of road to Yozgat. Rutile and ilmenite
minerals are between 22.5 and 90 microns, orthoclase is between. 120 and 5100 microns,,
plagioclase is between 240 and 3350 microns, mica is between 50 and 450 microns, quartz is
between 1950 and 150 microns and. opaque minerals are between 160 and 500 microns.
Serialization in orthoclases and argillitizations plagioclase .minerals are commonly observed.
Pyrite is observeb as an accessory mineral.

Mineral composition of fine - grained granites reflect that of coarse - grained leucogranites.,
Trangtions of grains overgrowing as aureoles each other are observed iri campus area of the
university. The inner zone is composed of quartz and alkali minerals. Overgrowths are observed in
biotite and alkali mineral, grainsoutwarbb zones,.. Orthoclase is between 320 and 3450 microns,,
plagioclase is between 200 and. 1700 microns, mica is between 90 and 600 microns» quartz is
between M and 3600 microns and opaque minerals are between 120 and. 360 microns. The
length of opaque minerals observed as inclusions is about 10 microns,. Serialization in orthoclase
and argillitizations plagioclase minerals are commonly observed. Rutile» pyrite and hematite' are
present as a accessory minerals.

Feldspar pegmatites in coarse-grained leucogranites bear veins that are between. 50 and 600 cm,
long and between 20-100 cm. wide», have N-S NE strikes., Discontinuous pegmatites are observet as
cogtings and cocetric 'with guartz andfeldspar minerals. During the stady detailet exploration of
pegmatide zones was conducted, and sinse their continuities are very limitet, technological simples
were collectet from the fresh surfaces of 70 meters zone of the granite manses consideredto be
openet

Fe content coarse-granite decreqset from 2.4 % to 0.08 % and weight ratio of the residual
concentrate is about 80 %, The are in. 1250° C showet to bake with a ling beige colour.. Remmants
are composer of micas 1012 %. Oxides 1012 % and alkali (feldspar and plagioclase) + quartz
consentrates 79:76 %.

No pegmatific occurrences are observed in fine-grained leucogranites. Contacts and zones with
gureoles and transitions are observed within the unit. A mineral assemblage anvoluing.quartz and.
alkali, minerals is observed in theinner zone. Mineral overgrowths due to therise' in the quantity of
biotite™ mineral are observed olitword zones. Technological samples werecompiled to include these
features., While the samples were collected,, it. was noted to take from, their fresh surfaces and
outcrop cleanings were made when, it was necessary., Technological sample was taken from 120 m.
zone. Fe content in the flotation was 0.12 % and concentrated weight efficiency was recovered as
86%. Remnants are compesed of micas 5.94 %, oxides 8.66 % and alkali (feldspar and plagioclase)
+ quartz concentrates 85,4 %.

There are no titanium problems in both samples. The samples may be enriched by using both
magnetic and flotation methods (TS 11325).

It is believed that it may be a different aspect to handle granite outcrops commonly observed in
Turkey;, and perform, similar studies to supply feldspar demands of ceramics sector from such
ignored rocks.
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Miyosen Bigadic BoratHavzasinda
Peperit Olusumu ile llgili Arazil Verileri Bati Anadolu*

FuatERKUL, Cahit HELVACl» Hasan SOZBIUR
Dokuz Eyliil Universitesi, Miihendistik Fakiiltesi Jeoloji Miihendisligi Boliimii 35100 Bornova - IZMIR

Son yillarda diinyanin degisik bolgelerinde peperit olusumlari ile ilgili ¢alismalar yapilmustir.
Peperit olusumlann tektonik »ortam, yorumlamalarinda kullanildigi, gibi magm.atizma ile
tortullasmanin es yash gelisti§ini gostermesi,, goreceli jeokronolojiyi ve paleo-ortamm ifade etmesi
nedeniyle oldukca onemli volkanik fasiyeslerdir. Ayrica uyumlu magmatik Kkiitlelerin, tortullarla
olan st dokanaklan boyunca peperit olusumlarinin gozlenmesi lavlarin sillerden ayrilmasinda
kullanilan 6nemli verilerdir. Bu calismada, Bati Anadolu'daki Miyosen volkanosedimanter
istiflerde peperit varhigi ilk kez ortaya konulmus ve ayrintili arazi tanimlamalar1 verilmistir.

Peperit terimi» bu ¢aligmada, lav akintilarinin ve sicak volkaniklastik ¢ekellerin peklesmemis 1slak
tortullarla olan dokanagi boyunca intriisif yollarla olusmus» tortul ve magmatik bilesenlerden yapil
kirmtili kayaclara uygulanmustir,.

Bat1 Anadolu'da Bigadic bor havzasmin stratigrafisine bakildiginda volkano-sedimenter bir istifin
varhgr gorilmektedir,. Bolgede erken Miyosen yash andezit-bazalt biiesimli volkanizma asidik
volkanitlerle yanal gecigli bir dokamak iligkisi sunan ve bor igeren golsel-evaporitik. tortullar
tarafindan uyu.msuzlu.kla tstlenir.

Asidik volkanizma ile birlikte Bigadic bor istifi igerisine yerlesmis masiv lav fasiyesindeki bazaltik ve
andezitik bilesimli sokulum, kayaclari, Bigadic cevresinde sirasiyla Golciik ve Dogancam olmak tizere
iki bolgede yiizlek vermektedir. Golciik sahasinda yiizlek. veren dayk ve masiv lav fasiyesindeki
afanitik olivin bazaltlar Bigadic bor istifi icerisinde KD-GB uzammh yaythm sunarlar,. Olivin bazalt
lavlar icerisinde boyuna uzanimlari. 10 cm'ye varan yassi vesikiiller gézlenmektedir.. Vesikiiller
yaygin, olarak kuvars, Kalsit ve zeolit gibi ikincil, minerallerle doldurulmustur.. Lavlarin Bigadic bor
istifine ait kirectaslan. ile olan dokanagi boyunca tortul-lav bresinden olusan bir fasiyes gozlenir.
Kiregtagi icerisindeki bazalt, lav klastlarn cm boyutuna ulasan vesikiiller icermektedir. Klast sekilleri
genel olarak dairesel ve diizensiz oldugu gibi bazi kesimlerde yerli yerinde bregler olarak da gozlenir
ve Kklastlar matriks veya tane destekli doku sunarlar. Dokanak boyunca lav-kirectasi bresi seklinde
gozlenen fasiyeslerin yamisira ana kiitleden beslenen ve birka¢ metrelik uzanim sunan intrusif laviar
kirectaslar1 icerisinde tabaka diizlemleri boyunca diizensiz kiitleler seklinde yerlesmislerdir,

Dogancam cevresindeki magmatik kiitle kiregtasi ve asidik volkaniklastik ardalanmasindati olusan.
tortullar igerisine yerlesmis andezit bilesimli K40D uzanimli dayk geometrisi, sunan, sokulumdan
olusmaktadir. Andezitik. dayki olusturan lavlar makroskopik olarak ayirt edilebilen feldspat, biyotit»
hornblend ve mafik mikrograniiler anklavlardan olusmaktadir. Baykin dokanaginda gozlenen
fasiyesler klast sekilleri ve lav dokanagi. ozelliklerine gore bloklu ve akici {fluidal) olmak iizere iki
gruba ayrilirlar,

Bloklu fasiyes,, dokanak boyunca akici olana gore daha yaygin olarak yiizlek vermektedir.. Tortul-
lav bresinden olusan bloklu fasiyes, yap-boz oyunundaki parcalara benzer sekilde birbirlerini tutan.
cok koseli andezit klastlarndan yapilidir.. Klastlann boyu yer yer 50 cm'ye ulasir. Akici fasiyes ise
lavin yankayag ile olan dokanagindaki diizensizlikler ve ani sofuma sonucu gelisen ince taneli
kenarlari, ile temsil edilmektedir,. Bu sahada, silislesme olduk¢a yaygin bir alterasyon tiiriidiir. Bu
alterasyonun tiiriinleri opal ve kalsedon gibi olusumlarla izlenmektedir.
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Bigadic bor havzasindaki pepen tierin varligi, diinyanin birgok bolgesinde tanimlandigi gibi, yitme
zonuyla iligkili gelisen yay volkanitlerinin varligini distindurir..

* Bu calisma YDABCAG/100Y044 no'lu proje kapsaminda TUBITAK tarafindan, desteklenmistir.

Field Evident for Peperite Occurrences in the Miocene
Bigadic Borate Basil, Western Anatolia*

Various papers were published all around the world on the formation of the peperite and their
occurrences in. last decades,. Peperite occurrences are important volcanic fades for interpreting the
tectonic environment as well as for the understanding the approximate contemporaneity of the
magmatism and sedimentation related to relative geochronology and palacoenvironmental
reconstruction,. The peperite occurrences on the upper contact of the concordant igneous bodies
also help distinguish, lavas from sills, The first peperite occurrence was described and field
evidences were presented in this study around the Miocene volcanosedimentary succession in
western. Anatolia, .

The term peperite is used here to refer to clastic rocks consisting of both, igneous and sedimentary
components, which were generated by intrusive processes, or along the contacts of the lava flows
with unconsolidated wet sediments.

In the western Anatolia, the stratigraphy of the Bigadi¢ borate basin points out an occurrence of
the volcano-sedimentary succession., The early Miocene andesitiobasaltic volcanism is
unconformably overlain by the thick borate-bearing lacustrine-evaporitic sediments, which, show a
transitional contact with acidic volcanics.

The basaltic and andesitic intrusives within the Bigadi¢ borate succession, crop out at two localities
as Golciik and Dogancam respectively.. The olivine-basa.it dyke and coherent lava flows around
Golciik trend NE-SW within the Bigadic borate succession., The coherent basalt lavas are highly
vesicular and elongate vesicles reach up the 10 cm long. Vesicles are commonly filled by secondary
minerals such as quartz,, calcite and zeolite.. The sediment-lava breccia, fades is followed along the
coiitact between coherent, lava flows and limestone of the Bigadi¢ borate sequence. The basalt clasts
within the limestone matrix contain large amount of small vesicles up to one cm in diamétre, Glast
shapes are commonly fluidal, irregular and platy as well as in-situ brecdated, dispersed or closely
packed within limestone,. As well as the presence of the sediment-lava breccia faci¢s, the lava lobes
up to one metre long irregularly intruded along the bedding plane of limestone at the lava-
sediment contact.

The andesitic dyke around Dogancam intrudes into the limestone-acidic vokanielastic intercalation
of the Bigadic borate succession and trends N40E in direction.. The feldspar, biotite, hornblend
and. mafic microgranular anclaves within andésite dyke can be distinguished by naked.eye,. The
faciés at the contact can be divided into two types as "blocky" and "fluidal" according to ciast shape
and the contact properties between, lava and host rock,.

Blocky facié¢s crops out more abundantly than those of fluidal and the blocky faci.es comprise very
angular clasts showing a jig-saw fit texture., The diameétre of the clasts reaches up to 50 cm.. The
fluidal faciés is represented, by the chilled, margin and the irregular contact of the intrusive body
with host rock mostly comprised limestone,. The alteration is common within the intrusive and host
rock and is represented by the silicification composed of opaline and chalcedony,

The occurrence of the peperite within, the Bigadi¢c borate basin may bring to mind that the arc
volcanism related, to subduction zone may occur within this area as described commonly in the
other localities of the world,.

+  This study is supported by a research project YDABCAG,/100Y044 of TUBITAK,.
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Turkiyenin' Dogall Agrega Kapaklar

Okay GURPINAR, OmerUNDUL

istanbul Universitesi Jeoloji Miihendisligi Boliimii

Dogal agregalar; akarsu, yataklari, teraslar, eski buzul yataklari, deniz ve gol kiyilari, tas ocaklari
gibi, dogadaki agrega yataklarindan alinip, kirilarak, degisik boyutlarda smiflara ayrilma ve
yikanma, islemlerinin disinda, dogadaki yapisinda degisiklik yapacak bir islem uygulanmadan
kullanilan agregalardir. Kum., cakil ve kirmatas en tipik ve en cok kullamilan dogal agregalardir.

Kendine 6zgti farkli miithendislik, o6zellikleriyle pek. ¢ok miihendislik uygulamasinda .kullanilan, kati
ve daneli malzeme toplulugu, olarak, tanimlanan agregalarin; tulkemiz sinirlar i¢inde, bazi kuigiik
oOlgekli istisnalart olmakla birliktebirbirinden pek farkli olmayan, litolojilerden elde edildigi
bilinmektedir. Bunun 6nemli sebeplerinden biri, ageaga taniminin siklikla beton agregasi olarak
algilanmasindan, ileri gelmektedir. Ancak pekcok uygulama alaninda da 'agrega* olarak nitelen-
dirilen kati ve daneli malzemeler, beton agregasindan farkli ozellikleri ile kullanilabilmektedir.

B arastirmada, mevcut verilerden yararlanilarak, beton tliretimi diginda da agrega kullaniminin
yaygin oldugu (dolgu,, asfalt,stabilize vb.) farkli amaglar icin farkli ozellikteki agregalarin. kul-
lanilabilecegi ve herhangibir miihendislik uygulamasinda yeterli Ozelliklere sahip olmayan, daneli
malzemenin, bagska miihendislik, uygulamalarinda, uygun ozellikler gosterdigi vurgulanmstir.
Ortaya konan, bu saptamalardan sonra, Tiirkiye'nin farkli cografi, bolgelerindeki; sedimanter, mag-
matik ve metamorfik kayaclardan, farklhi kullanim alanlarinda agrega tiretiminin yapilabilirligi bu.
cahsmada ifade edilmistir. Elde edilen bulgularla, tilkemizin sahip oldugu, dogal zenginliklerden
biri olan agregalarin, farkli amaclar icin istenilen, Ozellikte agrega lretimi yapilarak, agrega
uretimi yapamayan tilkelere ihracatinin da lizerinde durulmasi gerektigi ortaya konmustur..

Natural Aggregate Resaurces In Turkei

Natural aggregates are those that taken, from, natural aggregate deposits such, as in stream, and
glacial, beds, terraces, sea and lake shores and. quarries, used without undergoing any process that
would change its natural state besides being crushed, washed, and graded. Sand, gravel and
crushed material are the most commonly used, natural aggregates.

Solid and. granular materials that used in many engineering applications with its distinct
engineering properties are known as aggregates, and. with some exceptions are obtained from not
so dissimilar lit.hologi.es. An important reason, of this is that aggregates are considered as materials
commonly used for concrete.. However, in many applications, aggregates of solid-granular material
Have different, properties than those used, for concrete. -

In this study, using data available, it is suggested that use of aggregates is common, besides
concrete production (fill material, asphalt, crush material etc.,); different aggregates may be
suitable for different usage, and granular material, that does not have suitable properties for an
engineering application may be suitable for other engineering use.. With such conclusion in mind,
in different geographical areas of Turkey, availability of aggregate production from sedimentary,
magmatic and metamorphic rocks is presented for different usage.. Data indicate the necessity that
aggregates as one ofthe natural resource of Turkey could be utilized for desired qualifications and
exported to countries that lack such, resources.
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