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Mongolya platosunun i¢ kesimlerinde ve Nanyang havzasinda yogunlagsmistir. Toplam
sodyum karbonat gOriiniir rezervi 154 milyon tondur, Bu rezervlerin % 83.5'i Henan
bolgesinde, % 15.51 ise Mongolya Ozerk bolgesinin orta kesiminde bulunmaktadir,
Wucheng trona yatagi petrol aramalari sirasinda bulunmustur. Bu yatak giiney Henan
bolgesinde, Tongbai ilgesinin batisinda ve kuzey 32,4° boylam - dogu 113,5° enlem'dedir.
Yatak, Paleojen fayli Wueheng havzasinin orta kesimlerinde yer almaktadir ve Eosen
yashdir. Troha diizeyleri 643-974 km derinlikte 4,66 km’ alanda yayilim sunmaktadir,
Waucheng trona yataginin toplam rezervi sodyum karbonat icin 36,8 milyon ton ve sodyum
klorid icin 17.8 milyon tondur. Baskin olarak sodyum karbonat minerallerinden trona ve
nahkolit ile birlikte sortit, nortupit ve NaCLNaZCQ3,(MgFe)CO3 bulunur,

Sodyum karbonat minerallerinin en yaygin olani trona (Na,C03,NaHCO0,.H20) dn\ bunu
sirastyla nahkolit (NaHCO,), termonatrit (Na,C03.H,0) ve natron (Na,C0,.10H,0) izler. Na
ve Ca karbonat mineralleri ise sortit (Na2CQ,.2CaCO,), pirsonit (Na,C0,.CaC0,.2H,0) ve
gaylusittir (Na,C03,CaC0,.5H,0). Sodyum ve kalsiyum karbonat minerallerinin diinyadaki
dagilimlart ¢ok azdir. Bununla birlikte belli yorelerde ve Ozgin kosullarda
konsantrasyonlarinin ¢ok fazla orandaki artist ekonomik dogal soda yataklarinin olusumunu
saglar. Dogal soda yataklar1 ve giincel soda playa-golleri, genel olarak, kita ici karasal,
kurak veya yar1 kurak, ¢evresinde Na'ca zengin volkanik ve magrnatik kayaclarin yaygin
oldugu, yiizey ve sicak su kaynaklan ile beslenen havzalarda evaporasyon sonucunda
olugsmus veya olugmaktadir, Soda yataklari, cogunlukla seyi veya bitiimlu seyi katmanlariyla
ardalanmali olarak bulunur. Van golii gibi derin olan gollerde ise soda konsantrasyonu
yeterli dlizeye erismediginden, bu gollerden soda lretimi bugiin icin ekonomik degildir.

Soda ve soda kilii, bashica, cam tretiminde, Na,0 kaynagi bircok sodyumlu kimyasal
maddelerin yapilmasinda, sularin temizlenmesinde, kagit tiretiminde, demir cevherlerinden
kiikirtlerin alinmasinda ve bagka bircok alanda kullanim alanmi bulmaktadir. Dogal soda,
cam ve sise, petrol, kagit, deterjan, kimya ve kostik soda gibi bircok sanayi kolunun
yararlandigr 6nemli bir endiistriyel hammaddedir, Sodanin en 6nemli kullanim alani cam
sanayidir. Diinya tUretiminin yaklagik %52'si bu sektorde tiiketilmektedir, ikinci onemli
tiikketim alan1 ise % 19 ile sodyum kimyasal maddelerin iiretimidir. Kullanilan diger sanayi
dallari; sabun ve deterjan (%10), pulp kagit (%4), metaliirji, su aritma (%?3) tekstil, seramik,
petrol rafineri, deri tabaklanmasi, endistriyel atiklarin temizlenmesi, fotograf ve giibredir.
Toplam diger kullanim alanlari yaklasik % 12 civarinda seyretmektedir, Giiniimiizde soda
kiilii (sodyum karbonat-yaygin adiyla ¢camasir sodasi) iki degisik yontemle tretilmektedir.
Birincisi dogal soda veya (sodyum seskiikarbonat ve monohidrat-dogal soda) mineralinden
hareketle dogal olarak, ikincisi ise tuz ile kirectasmi hammadde olarak kullanan Solvay
prosesi ile sentetik olarak elde edilir, Her iki yontemle de "hafif ve agir" soda kiilii olmak
lizere iki tiir iretilir. Soda kiliiniin tuzlardan ve fosil trona yataklarindan elde edilmesi
gittikce 6nem kazanmasina ragmen diinya liretiminin biiylik bir kesimi 40'dan fazla tlilkede
60 civarindaki fabrikada sentetik olarak solvay yoOntemiyle iiretilmektedir. Dogal
yataklardan soda tiretimi, baglica AJB.D. Meksika ve Kenya'da yapilmaktadir. Sentetik soda
tiretmi ise baslica 5.5.C.B., Ingiltere, Bati Almanya, Fransa, Cin, Bulgaristan ve Japonya'da
yapilmaktadir. Yillik diinya soda tiretimi yaklasik 30 milyon ton civarinda olup, Tirkiye'de
ise Mersin Soda Sanayi yilda ortalama 300000 ton yapay soda iiretmektedir. Bu iiretime,
Beypazar1t dogal soda yatagindan bir an Once iretim yapilarak biiyiikk oranda katkida
bulunulmalidir, Beypazari trona madeninin muhtemel satig bolgesi Tirkiye, Bati ve Dogu
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Avrupa ve Orta dogu'dur, Bu bolgenin 1996 yili itibariyle soda kiilii talebi yilda yaklagik 12
milyon ton olup, yilda % 2,8 artarak 2000 yilinda bu talebin 13 milyon tona ulagmasi
beklenmektedir. Beypazari trona madeninin igletmeye alinmasi halinde pazar sikintisi
olmayacak ve bu bolgeye 1 milyon ton/yil satig yapilabilecek, dolayisiyle yaklagik 170-180
milyon dolar doviz girdisi saglanacaktir.

Natural soda deposits and their economic importance

Natural sodium carbonate minerals (soda minerals) are exploited commercially either by
mining beds of buried fossil trona deposits formed in Tertiary playa-lake sediments or by
extraction from the brines of recent alkaline lakes and playas. The known fossil deposits of
the world are located within Green River Formation, Wyoming (U.S.A), Hirka Formation,
Beypazari (Turkey) and Wulidui Formation, Wucheng (China). Soda-rich recent alkaline
lakes, and playas are as follows: Searles Lake (U.S.A), Lake Magadi (Kenya), San Critobal
Ecalepec Playa (Mexico), Sowa Pan Playa (Botswana) and as future potential, Van Lake
(Turkey).

The Beypazar trona deposit located north of the Zaviye village is associated with shale in
the lower part of the'Hirka Formation and alternates with bituminous shale and claystones.
Based on borehole data, the areal extent of the trona deposit is estimated to be
approximately 8 square kilometers. The trona beds were deposited as two lensoidal bodies
within a 70- to 100-meter-thick zone in the lower part of the shale unit, A total of 33 trona
beds are known: 16 in the lower trona lens and 17 in the upper lens. The total thickness of
the lower trona sequence ranges from 40 to 60 meters and the total thickness of the upper
trona sequence is about 40 meters. The interval between the lower and the upper trona
sequence varies from 30 to 35 meters. The total thickness of the trona beds in both lenses
varies between 21 and 34 meters in the central parts, and between 2,5 and 12 meters in the
marginal parts of the ore bodies. The thickness of individual trona beds in both trona
horizons ranges from 0.4 to 2 meters. Trona in the central parts and nahcolite in the
marginal parts of the soda deposit are abundantly found. Proven trona reserves are 210 Mt
[million metric tons (tonnes)| and total reserves are estimated as 240 Mt.

The trona deposits of the Green River Basin in southwestern Wyoming (U.S.A) are the
world's largest resource of natural soda ash. Wyoming is often referred to as the "Soda Ash
Capital of the World" because of the enormous world-class trona reserves found in the
Green River Basin. Trona, sodium sesquicarbonate (Na2CO3.NaHCO3.2H20), was
precipitated in a lacustrine environment during the restrictive stages of the Wilkins Peak
Member of the Eocene Green River Formation in southwestern Wyoming, Textural
variations of the bedded trona deposits are suggestive of multiple depositional scenarios.
Because it is composed of 70% sodium carbonate, trona is referred to as natural soda ash.
Over 90% of the United States soda ash is produced by five Wyoming trona companies.
This equates to over 30% of the world's soda ash production. The total resource of
Wyoming trona deposits (22 persistent trona beds) is estimated at 122 billion tonnes (metric
tons), or 122 gigatonnes (Gt), Ofthis, 36 Gt of economical trona reserves are mineable by
current technology, including conventional "hard rock"” methods, mechanized extraction .
(drum-miner and boring machines), and hydraulically supported longwall shearing.
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Antik dénem Anadolu mermerciliginde jeolojinin onemi

Ferah TURKMEN', Nejat KUN?, Saldiray ILERT®

"D.E. U .Torbalz Meslek Yiiksekokulu Mermer Programi ijbah-.I'ZMIAR

2D. E, U Miih. Fak. Jeoloji Miihendisligi Boliimii Bomava-1ZMIR

3Desay Mermer Sanayii

~Uygarligin Besigi" olarak bilinen Anadolu'nun'5000 yillik mimarlk, kiltir ve sanat
eserlerinden glinlimiize kadar ulasan en gorkemli yapitlar mermerden yapilmistir. Gegmisin
en giiclli tanig1 soylu ve gosterigli 6rnekleriyle Anadolu mermerleridir.

Anadolu mermerciliginin altin cagini yasadig1 antik donemlerde agilan ocaklar, o yillardaki
teknik olanaklar da diisiiniildiigiinde gorkemli ve heyecan vericidir. Ozellikle Bati
Anadolu'da giinlimiizde igletilen mermer ocaklarinin bir ¢ogu antik donemlerde islenmig
ocaklarda veya bu ocaklarin ¢ok yakinindadir. Ciinkii eski isletmeler, giiniimiizde verimli
bir liretimin glivencesi sayillmustir.

Bolge jeolojisi icinde degerlendirildiginde antik ocaklarin bir cogunun, en uygun stratigrafik
seviyede Uretim yaptig1 gozlenir (Mugla-Yatagan, Afyon-Iscehisar ve Marmara Adasi gibi).
Gilintimiizde yurt disindan birkag 6rnek disinda mermer ocak iiretimine iligkin yeralti
isletmesi bulunmamaktadir. Oysa antik donemlerde Izmir-Selcuk (Kusini)'da yeralti mermer
ocak isletmeciligi yapilmis ve liretim yapilirken Menderes Masifi'nin 6zellikleri ile yoredeki
horst-graben sistemleri dikkate alinmistir.

Gliniimiizde mermer blok lretiminde dezavantaj olarak degerlendirilen catlak sistemleri
antik donemde uygulanan isletme teknikleri agisindan avantaj olarak degerlendirilmekte idi.
Clnkii cikarilan malzeme ¢ok defa yerinde kabaca isleniyor ve boyutu ne olursa olsun
amaca uygun olarak kullanilabiliyordu (Aydin-Karacasu, Mugia-Goktepe), Bu bilgilere de
antik ocaklardaki murg¢ izlerinden ve c¢ok biiyiik pasalara rastlanmayisi nedeniyle
ulasiimaktadir. Ayrica cikartilan malzemenin iglenmesi sirasinda da hem sanatsal hem de
bilimsel verilerin cok iyi kullanmildigi acik¢a goriilmektedir. GerektiS§inde mermerin
foliasyonu bir elbisenin kivrimlarinda veya bir kitabin sayfalarinda kullanilarak islenmigtir
(Afrodisias, Efes). Giinlimiizde mikroskopta saptadigimiz mineral yonlenmeleri antik
caglarda farkedilmis ve c¢esitli sekillerde degerlendirilmistir. Bu da o c¢aglarda mermer
isletmesiyle ugrasanlarin iyi bir jeoloji hatta bazen mineraloji bilgisi ile donatildiklarini
ortaya koymaktadir,

The importance of geology in the classical period of Anatolian
marblework

The most splendid works of art which remain from the 5000-year-old architecture and

pieces of art of Anatolia, the cradle of civilization, are made up of marble, The strongest
witness of the past is the Anatolian marbles and their noble and glorious examples.
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When we think of the technical capacities in those days, we realize how amazing the mines,
which were opened in the classical times when Anatolian marblework lived its golden age,
are. Especially, most of the marble mines which are operated in Western Anatolia today are

very near the mines operated in the classical period, because the old institutions are régarded
as a guarantee for a fruitful production.

Evaluated in the geology of the district, we can observe that most of the mines of the
classical period made production in the most suitable statigraphic level (like Mugla-
Yatagan, Afyon-Iscehisar and Marmara Island), There is no underground mining regarding
marble mining today, except a few examples from abroad, However, underground marble
mining was done in Izmir-Selcuk (Kusini) in the classical period and during the mining, the

characteristics of Menderes Massif and the horst-graben systerris in the district were taken
into account.

The joint systems regarded as disadventageous in the marble block production today were
regarded as advantageous in view of the process techniques applied in the classical period.
Because, the material mined was often roughly processed where it was mined and could be
used in harmony with the purpose no matter what the size was (Aydin-Karacasu, Mugla-
Goktepe), We can get this information from the murch traces in the classical period mines
and because no big waste was found. Moreover, it can be clearly seen that, during the
processing of the material that was mined, both artistic and scientific data were used
accordingly. When necessary, the foliation of the marble was used and carved in the twists
of a dress or in the pages of a book (Afrodisias, Ephesus), The mineral orientations we
observe under the microscope today was noticed in the classical period and used in various
forms, This shows that people who dealed with marblework in that period had a good
knowledge of geology and even mineralogy.
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Buytik Karabag (Afy_(}n) mermerlerinin petrografisi ve fiziko -
mekanik ozellikleri: On ¢alisma

Yasar KiBICI', Ahmet YILDIZ', Metin BAGCI’, Taner KAVAS’

'‘A.K. 0. Teknik Egitim Fakiiltesi Yap: Egitimi Boliimii, 03200 Afyon
A.K, U. Isce hisar M. Y, O. Mermercilik Programi, , 03750 Isce hisar - Afyon
’A,K. U> Afyon Meslek Yiiksekokulu Seramik Programi, 03200 Afyon

Biiyiikk Karabag mermeri, Afyon'un 55 km dogusunda yer almaktadir, inceleme
alaninin en yash birimi Orta-Ust Triyas yash Karacaltepe Formasyonundur,
Formasyon Biyiik Karabag mermeri ve Karacaltepe Kkirectagi iiyelerinden
olusmaktadir. Bunlarin iizerine Orta-Ust Miyosen yasli Gebeceler Formasyonu
gelmektedir. Bu formasyon Seydiler tiifii ve Ozburun iyelerinden meydana
gelmistir, Ozburun iiyesi Seydiler tiifii ile yanal gegislidir. Orta-Ust Miyosen yash
Adatepe andeziti ve Karakaya bazalti bolgedeki diger volkanik birimlerdir.
Inceleme alaninin en geng birimi ise Kuvaterner yaslh aliivyonlardir.

Biiyiik Karabag mermeri» inceleme alaninda yaklagik 40 km’ lik bir alanda
yiizeylenmektedir, Karacaltepe kirectasi ile gegisli olarak bulunur. Birim beyaz,
kirli beyaz ve gri renkli olup yer yer sekerim si dokuludun Inceleme alanmnin
degisik noktalarindan derlenen ornekler tlizerinde mineralojik - petrografik ve
fizikomekanik deneyler yapilmig ve sonuclar iscehisar mermerlerine ait verilerle
denestirilmistir,

Deneysel ¢alismalar sonucunda; mermerin baglica kalsit minerallerinden olustugu
ve aksesuar olarak da limonit, hematit ve karbon bilesiklerinin bulundugu
belirlenmistir. S6z konusu aksesuar mineraller kayacin rengini 6nemli Slciide
etkilemektedir. Ayrica fizikomekanik testlere ait veriler Biiylik Karabag
mermerlerinin  gelecekte iscehisar mermerlerine  alternatif olabilecegini
gostermistir.

Petrography and physieo - mechanical properties of Biiylik
Karabag (Afyon) marbles: exploratory study

Biiylik Karabag (Afyon) marble is located 55 km far from east of Afyon city. The
oldest lithological unit in investigated area is Middle - Upper Triassic aged
Karacaltepe Formation, This formation is composed of Seydiler tuff and Ozburun
members. Ozburun member has lateral transition with Seydiler tuff, Middle -
Upper Miocene aged Adatepe andésite and Karakaya basalt are other volcanic
units in this area. Quaternary aged alluviums are youngest lithological unit in the
investigated area,

Biiyiik Karabag marbles have exposures of about 40 square kilometers in the
investigated area and has transition with Karacaltepe limestone. The color of the
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unit is white, dirty white and grey. The unit has sugary texture, Mineralogie -
pétrographie and physico-mechanical tests are on the samples collected from

different points in investigated area and test results are compared with that of
iscehisar marbles.

In consequence, experimental investigations show that marble is mainly composed
of calcite crystals and contains limonite, hematite and carbon compounds as
accessories. These accessory minerals control the color of rock. Results of
physico-mechanical tests show that Biiyiik Karabag marbles can be alternative to
iscehisar marbles in future.
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Milas leylak mermerlerinin jeolojik konumu ve ozellikleri

Nejat KUN', Ferah TURKMEN®

'D,E, U Miih Fak Jeoloji Miihendisligi Boliimii Bomava-IZMIR

‘D, E. 0 Torbali Meslek Yiiksekokulu Mermer Program: Torbali4ZMIR

Mugla ilinde, Menderes Masifi ** Ortii Birimleri * icinde bulunan Mesozoyik yash
mermerler, lilkemiz mermer ekonomisi acisindan énem arz ederler,

Triyas'tan Ust Kretase've kadar devamhlik gdsteren Mesozoyik yasli mermerlerin en alt
grubunu "Ara Mermerler" olarak adlandirilan ve sistler iginde merceksel sekillerde
gozlenen mermerler olusturur, Bu mermerler civarlarindaki sistlerden kaynaklanan bir
renklenme gosterirler. Kirmtili istif le, karbonat istifinin gecis bolgesinde yer aldiklarindan
aragtiricilar tarafindan genellikle Triyas yash kabul edilirler.

Mermer endiistrisinde " Milas Leylak * ticari tanimiyla bilinen ve mor-leylak , yer yer
siyah damarli goriinlimde olan mermerler stratigrafik seviye olarak Ara Mermerler iginde
yer, almaktadirlar. En tipik olarak, Yatagan-Kavakhidere hattindaki Salkim Koyii'niin
giineyinde Kestanecik MevkiPnde yer alan mermer merceginde 8 ayr isletme tarafindan
degerlendirilen Milas Leylak Mermeri dokanak halinde bulundugu klorit, epidot, tremolit-
aktinolit bilesimli mafik metavolkanitlerden gé¢ eden mangan oksitin, mermerleri
etkilemeleri sonucu renklenmistir. Catlaklara fazla miktarda giren MnO siyah damarlarn
olustururken damarlardan disa dogru az oranda yayilan ve mineral tane sinirlarina yerlesen
MnO mor-leylak rengi olusturmustur.

Petrografik olarak incelendiginde % 99 kalsit, %  ise toplam kuvars, muskovit, opak
minerallerinden yapili olan Milas Leylak mermerlerinde tipik granoblastik doku goézlenir.
Kalsit kristallerinin ortalama tane boyu 200»500}i arasindadir,

Fiziko-Mekanik analiz sonuglart T.S.E yapi1 taslan standartlarina uygun olan, kenar kose
kesilmesi, cilalanabilme yetenegi ve kesilme hizi iyi olan Milas Leylak mermerlerinin
paslanma tehlikesi yoktur. Banko, igmekan kaplamasi, doseme ve dekorasyonda
kullanilabilen mermerlerin karbonat kokenli oldugu icin yaya trafiginin yogun oldugu
mekanlarda kullanilmasi Onerilniez.

The geological location and characteristics of Milas lilac marbles

The Mesozoic old marbles that exist inside the "Cover Units" ofthe Menderes Massifin the
city of Mugla, are of great importance in view of the marble economy of our country, The
marbles that are called "Intermediary Marbles" and observed in lens shapes in schists
.constitute the lowest group of Mesozoic old marbles which lie from Triassic to Upper
Cretaceous, These marbles are coloured by the schists in their neighbourhood. Because they
are located in the transition area of clastic and carbonate sequences» they are generally
regarded as Triassic by certain researchers,
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The purple-lilac marbles with black veining in parts and which have the commerce, name
“Milas Lilac" in the Marble industry, are located in the intermediary marbles. The Milas
Lilac Marble which is processed by 8 different firms in the marble lentil located in
Kestanecik Site (south of Salkim Village, in the Yatagan-Kavaklidere line) is coloured as a
result of the effects of the mangane oxide which migrates from the mafic metavolcanics
containing chlorite, epidote, tremolite-actionolite.and existing in contact with this marble.
The MnO which leaks into the cracks in considerable amounts form the black veining, while

the leakage from the veins towards the boundries of the mineral grains form the pupple-lilac
colour.

Typical granoblastic texture is observed in Milas Lilac Marbles made up of99% calcite and

1% total quartz, muscovite and opaque minerals. The average grain size of the calcite
crystals is 200-500}i.

The Milas lilac marbles, whose physical -mechanical analysis results are conformable with
the T.5.E. Construction Stone standards and whose side and corner cutting, polishing
aptitude and cutting speed are convenient, do not have a risk of rusting, The marbles which
can be used in kitchen-counters, interior coating and furnishings are not recommended in the
places where pedestrian traffic is heavy because- of their carbonate origin.
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Burdur - Yesilova mermerlerinin petrografik Ozelliklerinin
fiziko - mekanik Ozelliklerine etkisi

Yagsar KIBICt, Ahmet YILDIZ
A.K.U. Teknik Egitim Fakiiltesi Yapi Egitimi Boliimii, 03200 Afyon

Inceleme alam Burdur iline baglh Yesilova ilgesinin 3 km kuzeyinde, Salda
Goli'niin kuzeyinde yeralmaktadir. Calismaya konu olan mermerler Domuzdagi
grubu olarak adlandirilan birim igerisinde yeralirlar. Bu birim cesitli renk ve
fasiyeslerde kirectasi, konglomera (cgakiltasi) ve breslerden olugmaktadir. Burdur
mermerleri olarak isimlendirilen bolge mermerleri, pembe, acik gri ve krem
renklidir.

Inceleme alanmim degisik noktalarindan sistematik olarak derlenen mermer
ornekleri tlizerinde mineralojik - petrografik analizler ve fizikomekanik testler
yapilmigtir, Ayrica mermerlerin  mineralojik - petrografik ozellikleri ile
fizikomekanik Ozellikleri arasindaki iliski ortaya konmustur.

Bolge mermerlerinin ana minerali kalsittir. Kayac igerisinde aksesuar olarak
limonit ve hematit gibi demir mineralleri bulunmaktadir. S6z konusu aksesuar
mineraller kayacin rengini ve fizikomekanik Ozelliklerini denetlemektedir.
Mermer icindeki mineral ve safsizlik miktarlarinin» bunlarin bulunug seklinin ve
mineral tane boyutunun belirlenmesi mermerlerin siniflandirilmasinda ve bolge
mermerlerinin genel Ozelliklerinin ortaya konmasinda biiyiik 6nem tasimaktadir.
Bu ozellikler yardimiyla bolgedeki mermerlerin en uygun kullanim alaninin tespit
edilmesi miimkiindiir.

Effects of pétrographie characteristics on the physico -
mechanical properties of Burdur - Yesilova marbles

Investigated area is located 3km from of Yesilova town of Burdur, north of Salda
Lake. Marbles which are the subject of this study are available in the unit called as
Domuzdagi group. The unit is composed of limestone, conglomerate and breccias
which have various colors and faci¢s. Region marbles called as Burdur marbles
are pink, light grey and cream in colour.

Mineralogic”petrographic analysis and physico-mechanical tests are made on
samples which are collected systematically from different localités in investigated
area. In addition, it is determined that a relationship exists between minéralogie -
pétrographie and physico-mechanical properties of marbles.

Main mineral of the marbles is calcite. They also contain iron minerals like

limonite, hematite as accessories, These accesory minerals control color and
physicomechanical properties of rock, Determination of the amount of mineral
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and impurites in marble, existance of these type of minerals and their grain size
for classification of marbles and establisment 6f general properties for region
marbles is very important. Most suitable sector of utilization for marble can be
determined by the aid of these properties.
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Ciftlik (Nigde) yoresi diyatomelerinin fiziksel ve kimyasal ozellikleri

Ali GUREL

Nigde Universitesi, Jeoloji Miihendisligi Boliimii, Nigde

Nigde 1li'nin Ciftlik ilgesine bagli, Ovahbag koyli ve yakm c¢evresinde ylizeyleyen
Pleistosen - Holosen yasl diyatomit sahasi, aragtirma yeri olarak belirlenmistir, Diyatomit'in
fiziksel ve kimyasal Ozelliklerini belirlemek icin ince kesit, taramali elektron mikroskop
(SEM) ve enerji dispersif X-1g1n1 Spektrum (EDS) ve X-1gsmlan floresans (XRF) yontemleri
uygulanmigtir. -Diyatomit tabakalar1 genellikle cakil, kum, silt ve volkanik killerle
ardalanmahdir. Fosil icerigi genellikle diyatom ve flagel'lerdir. Diyatom tiirleri yorede
cesitlilik sunmakta olup, Cyclotella sp., Melosiria sp., Epithemia sp,, Flagilaria sp. gibileri
yaygindir. Diyatomitler saf olmayip, yer yer Kkilli, siitii, ince kumlu katkilarla birlikte
bulunabilirler, Fiziksel Ozellik olarak; asitlerle (HF hari¢) reaksiyona girmedikleri, 1150
C°'de pisme ve 1300 C °de ise erimeye basladiklar tespit edilmistir,

Diyatomiflerin egemen bilesenleri, amorf kuvars, opal CT, kuvars, plajiyoklas ve
montmorilloniftir. Bunlarin kimyasal bilesenleri, SiO, % 65,2 - 79.8 , ALO3 % 9.1 - 12.3,
Fe,0, % 29 - 45, CaO % 0,6 - 2.3, Na,0O % LI - 14 ve KO % 14 - 2.1 olarak
belirlenmigtir. Bu kimyasal veriler dinya literatiir verileri ile karsilastirlmis ve Ciftlik
yoresi diyatomitierinin daha diisiik SiO, icerdikleri gézlenmistir.

Physical and chemical features of diatomites in Ciftlik (Nigde)

Ovahbag village in Ciftlik town (Nigde) is the study area where old Pleistocene-Holocene
diatomites exist. Thin section, scanning electron microscope (SEM), EDS and X-ray
fluorescence (XRF) studies were carried out to ascertain the physical and "hemical features
of diatomites, Diatomite beds generally alternate with pebbles, sands, silts and volcanic
tuffs, The fossil content is made up of diatome and fiagels. Various diatomes, especially
Cyclotella sp,, Melosiria sp., Epithemia sp,, Flagilaria sp, are widespread. Diatomes are not
always pure, but sometimes found together with mud, silt and fine sands. As a physical
feature, diatome shows no reaction with acid (except for HF) and it begins to cook at 1150
°C and to melt in 1300 °C. Diatomes are composed of amorph quartz, opal CT, quartz,
plagioclase and montmorillonite. Their chemical analses revealed the following chemical
composition; SiO, 65,2 - 79.8 %, A1,0, 9,1 - 12.3 %, Fe,0,29 - 4.5 %, CaO 0.6 - 2.3 %,
Na,O 1,1-1,4 % ve K,O 1.4-2.1 %, When these chemical data are compared with those
in the world, one can come to a conclusion that diatomites of Ciftlik area posses a low
amount of SIO2-
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Mugla-Yatagan, Elmacik koyl civarindaki zzimpara yataklarinin
jeolojik ve mineralojik ettidu

Omer Tezcan AKINCI', M. Selman AYDOGAN', lan R, FUMER®

‘Stileyman Demire! Universitesi, Jeoloji Miihendisligi Boliimii, 32260, Isparta
"School of Earth Sciences, University of Melbourne, Parkvilk Victoria, 3052, Australia

Mugla-Yatagan zimpara yataklarinin bu calismaya konu olan boliimi Menderes Masifi
cekirdegini olusturan gnayslarin  gilineydogusunda ve Yatagan'in yaklasik 15km,
kuzeydogusundaki, Ismail Dagi'nin kuzey yamaglarinda bulunmaktadir.

Inceleme alaninda temeli Menderes masifine ait Prekambriyen-Kambriyen yash, gozlii ve
ince taneli granitik gnayslar olusturur. Bu 5»Tipi gnayslar {lizerinde yesilsist fasiyesindeki
duisiik dereceli metamorfizma triinli Permiyen yashh mermer arakatkili, kuvarsit, klorit,
serisit kuvars sistler uyumsuz olarak - yer alirlar, ismail dagi blogunu olusturan
karbonatlardan gri renkli, ince taneli ve ince tabakali, Ust Triyas yash fosilli dolomitik
kirectaslar1 sistler {izerinde uyumsuz olarak bulunurlar. Ust Jura'nm fosilli beyaz renkli
dolomitik kirectaslart da, tabandaki gri renkli dolomitik kirectaglar1 tlizerinde uyumsuz
olarak yer alir. Jura-Kretase yasli, gri renkli, bitiimlii kirectaglari, tabandaki dolomitleri ve
zimparalart uyumsuz olarak lizerler. Bolgede linyitlerin de icinde bulundugu kirectasi,
kiltasi, tiif, marn ve kil ardalanmasindan olusan Neojen Formasyonlar1 biitiin bu birimleri
uyumsuz olarak oOrter.

Incelemenin konusunu olusturan zimparalar, mostra ve plaserler olarak 2'ye ayrilmustir.
Zimpara Mostralart Ust Triyas yash, dolomitik kirectaslari iizerinde masif mercekler-
tabakalar seklinde bulunur, Ancak yoredeki Ismail Dag eteklerinde bulunan ocaklarin
takriben aymi yiikseltilerde yer almasi zimpara seviyelerinin devamli bir seviye halinde
olabilecegine isaret etmektedir. Elmacik ile Mesken koyleri arasindaki diizliikleri dolduran
plaser zimparalarin boyutlart yer yer ¢ok kiicliik cakillardan, blok boyutuna kadar degisir.
Genel olarak cevher tabani diskordans nedeni ile ondiilasyona sahiptir, alt ve st
seviyelerinde ince diizeyler seklinde killesmeler mevcuttur, tist kesimlerde kloritoidler (1-30
cm) ve beyaz renkli margaritler (1-10 cm) gozlenir. Cevher mikroskopisi incelemeleri ile
zimparalarin  Ozsekili korund, bunlarin etrafim sarmus diaspor, kloritoid, hematit ve
manyetitlerden olustugu; - bununla birlikte zimparalardan yapilan bazi parlak kesit
incelemeleri sonucunda manyetitlerin martitleserek hematite doniistiigii saptanmustir. Mostra
ve plaserlerden alinan zimpara o6rneklerindeki korund, diaspor, kloritoid ve mika ile opak
minerallerden manyetit, hematit, Ti-hematit ve ilmenitlerin kimyasal bilesimleri XRF, XRD
ve mikroprob analizleri ile ortaya konmustur.

Geological and mineralogical study of the emery deposits around
Elmacik village* Yatagan-Mugla

Elmacik Emery Deposit which is the subject of this study, lies on the southeastern border of
the gneissic core of the Menderes Massif and on the northern slopes of Ismail Dagi, located
15 km. NE of Yatagan Town, (Mugla).
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The basement in the study area is made up of augen and fine-grained Pre-Cambrian«
Cambrian aged gneisses of the Menderes Massif, Permian aged marble intercalated.
quartzite, chlorite, sericite, quartz-schist of low grade greenschist metamorphism products
overly this S-Type gneisses with unconformtiy. The carbonates which form Ismail Dag1
block are made up of Upper Triassic aged, fossiliferous dolomitic limestones and overly
these low-grade metamorphic schists unconformably, Fossiliferous Upper Jurassic dolomitic
limestones which is typical with their white colors are also found uncomformably on the
grey coloured dolomitic limestones at the bottom, Jurassic-Cretaceous aged, grey coloured
bitumenous limestones cover the underlying dolomites and emery horizon with a
disconformity. Neogene formations which include lignite horizons in the region consist of
alternating limestone» claystone, marl, and clay units and overly all these basement
metamorphics, carbonates and emery deposits unconformably,

The emery deposits can simply be divided into two parts, outcrops and placers. Outcrops are
found above the Triassic aged dolomitic limestones as lenses and horizons. However, emery
pits opened along the slopes of Ismail Dagi, ‘which are seen roughly along the same
topographic elevation, suggest a continous emery horizon in the region. The size of the
placer emery gravels which fill the fields and plains between Elmacik and Mesken villages
are varying from nut size to big blocks, In general» the base of the emery horizon is
undulating due to disconformity. Upper and Lower levels include thin clay horizons, while
(1-30 cm. thick) chloritoid and white coloured margarits (1-10 cm.) are observed in the
upper horizons, Ore microscopy study of the emery samples shows that the rock consist of
euhedral corundum sections with plenty of hematite and magnetite inclusions, diaspore
laths, and chloritoids filling the spaces between corundum sections, hematite and magnetites
with ilmenites, Martitization of magnetites are also common, The presence and chemistry of
these opaque minerals are confirmed by XRF, XRD and microprobe analysis.
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Aydincik (Igel ) yoresindeki kuvarsitlerin mineralojisi, jeokimyasi ve
hammadde potansiyeli '

Afitap TAS, Fevzi ONER, Muhsin EREN
ME. U. Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii / Mersin

Bu calisma, Aydincik (Icel ) yoresinde bulunan Hiidai kuvarsitinin mineralojik - petrografik,
jeokimyasal olarak incelenmesi ve- degisik endiistrilerde kullanimimin arastirilmasini
kapsamaktadir. Bu amacla bolgeden cesitli profiller boyunca alinan 6rneklerin mineral ve
element icerikleri mikroskop, XRD ve XRF yontemleri ile saptanmustir,

Orneklerde en bol rastlanan mineral kuvars olup,%78-98 arasinda bulunur. Tali mineral
olarakjkuvarsitlerde feldispat (plajioklas, mikroklin),muskovit (serisit) , biyotit, klorit, ve
ender sekilde opak mineralleri gozlenirler. Element igerigi bakimindan ornekler 85- 98 %
arasinda degisen oranlarda Si02, 0.5 -7.5 % A1203, 0,2- 3 % Fe203 ihtiva ederler. Fe203
ve Al203 igeriginin yiiksek olmasi kuvarsitlerin cam ve ferro-krom sanayinde direk
kullanilmasini - sinirlamaktadir, CaO, Na20, K20 miktarlarinin yiiksek olmasi ise bu
hammaddenin refrakter tugla yapiminda kullanilamayacagini gostermektedir.

Bolgede yapilan mineralojik ve jeokimyasal calismalar kuvarsitlerin degisik endustri
dallarinda kullanilabilmesi icin c¢esitli zenginlestirme islemlerinden (attrition-scrubbing,
manyetik ayirma, feldspat flotasyonu, optik ayirma ) gecirilmesi gerektigini gostermektedir,

Mineralogical - geoehemical properties and raw material potential of
the Hiidai quartzite in Aydincik (I¢el) area

The study encloses the investigation of mineralogical, petrographical and geoehemical
properties of the Hiidai quartzite in Aydincik (ICEL) area and its usage in the different fields
of the industry. For this reason, mineralogical and chemical composition of the samples,
which have been taken along several stratigraphie sections, were determined by XRD and
XRF analysis and microscopic examination.

The most abundant mineral in the samples is quartz. Its content ranges between 85 and 98
%, The other constituents are feldspar (plagioelase, microcline), muscovite, biotite chlorite
are rarely opaque minerals. Chemical analysis showed that the samples contain 85- 98 %
Si02, 0,5 - 7 % A1203 and 0,2 - 3 % Fe203, High values of Fe203 and A1203 restrict the
direct usage ofthe Hiidai Qarteite in the glass and ferro-chrome industries. The quartzite of
the Hiidai formation are not suitable for manufactoring of the refractory brick either because
of high Cat), Na20 and K20 values. Results of the study show that enrichment processes
(such as attrition scrubbing, magnetic seperation and carbonate-feldspar floating) are
necessary for the usage of Hiidai Quartzite in the industry.
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Seyitomer yoresi (Kiitahya) kil icerekli diyatomelerinin jeolojik,
kimyasal ve spektroskopik ozelliklerinin belirlenmesi

Ali GUREL
Nigde Universitesi, Jeoloji Miihendisligi Boliimii, Nigde

Kiitahya 1li'nin Seyitémer komiir havzasinda yiizeyleyen Orta - Ust Miyosen yagh kil
icerekli diyatomit sahasi, arastirma yeri olarak belirlenmistir, Diyatomitin fiziksel, kimyasal
ve spektroskopik Ozelliklerini belirlemek igin ince kesit> taramali elektron mikroskop
(SEM), enerji dispersif X-15m1 Spektrum (EDS), X - 1sinlan difraktometre (XRD), X-1smlar1
floresans (XRF) ve elektron paramagnetik rezonans (electron paramagnetic resonance, EPR)
yontemleri uygulanmustir, Diyatom tirleri yorede cok az cesitlilik sunmakta olup, Aulosira
(=Melosiria) islandica ve baz1 pinnularia sp. gibileri yaygindir. Diyatomitler saf olmayip,
yer yer killi, marnli, siltli katkilarla birlikte bulunabilirler. Fiziksel 6zellik olarak; asitlerle
(HF hari¢) reaksiyona girmedikleri, 1100 °C'de pisme ve 1200 °Cde ise erimeye
basladiklar tespit edilmistir, Diyatom it'lerin egemen bilesenleri oda sicakliginda, amorf
kuvars, montmorillonit, kuvars ve illit'tir. Numuneler 600 °C sitildiktan sonra ise, egemen
minerallerin, amorf kuvars, illit, montmorillonit, kuvars oldugu belirlenmigtir. Ayni
numuneler 1200 °C isitildiktan sonra ise, kordierit, spinel ve opal kuvars minerolojik
bilesimine sahip olurlar, Bunlarin kimyasal bilesimleri, Si % 41.89, Al % 2,53, Fe % 3.6,
Mg % 0.58, K % 0.95 ve O % 50.89 olarak tespit edilmistir. Kil- zengin seviyelerin
kimyasal bilesimleri ise, Si % 29.99, Al % 3.64, Fe % 5.92 Mg % 1.69, K % 0.91, Ca %
1.17 ve O % 56,68 olarak belirlenmistir Bu kimyasal veriler diinya literatiir verileri ile
karsilastirilmig ve Seyitdmer yoresi diyatom itlerin in daha diistik Si icerdikleri gozlenmistir.
EFR-6l¢iimleri sonucu, ¢esitli organik radikallerin varlig1 tespit edilmistir, Numuneler “Co
y radyasyonuna tabi tutuldugunda organik radikallerin degistigi belirlenmistir. Bu da bize,
spektroskopik analizler yardimi ile, diyatomitlerin yas tayininin yapilabilecegini
gostermektedir,

Determination of geological, chemical and speetrometrie features of
diatomites around Seyitomer (Kiitahya)

This study deals with the geological, chemical and spectrometric aspects of Diatomites from
the Middle - Late Miocene-aged Seyitomer coal field (Kiitahya). For this purpose, scanning
electron microscope (SEM), energy dispersion spectrometry (EDS), X-ray diffractometry
(XRD), X-ray fluorescence (XRF) and electron paramagnetic resonance (EPR) studies have
been carried out. Diatoms have a low diversity and are mainly represented by Aulosira
(-Melosiria) islandica and pinnularia sp, Ditomites are usually accompanied by clayey,
marly and silty interbeds. Diatomites do not react with acids, except for HF, cook at 1100
°C and melts at 1300 °C. Mineralogical components are amorphous quartz, montmonllonite,
quartz, and illite. After heating over 600 °C, the main minerals determined; are amorphous
quartz, illite, montmorillonite, and quartz. After 1200°C, cordierite, spinel and opal quartz
appear.
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Their chemical composition is; S % 41.89, Al % 2.53, Fe % 3.6, Mg % 0,58, K % 0.95 and
O % 50,89, Clay rich zone on the other hand shows the following composition: Si % 29.99,
Al % 3,64, Fe % 5.92 Mg % 1.69, K % 0.91, Ca% 117 and O % 56.68. These data have
been compared with world literature and deduced that Seyitémer diatomites have lower Si
values. EPR - measurements indicate the existence of various organic radicals. When
applied to ®Co y radiation, it was observed that ratio of these components varies. This
indicates the possibility of age determination of diatomites by spectrometrk analysis.
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Menderes pumislerinin ozellikleri ve kullanim alanlari

Mustafa SISMAN

Pomza Export AS. Nusret Sk No, 2 Menderes, izmir

Son yillarda gerek sanayide gerekse ingaat sektoriinde yaygin-olarak kullanilmaya baglayan
plimis (pumice) ve plimisit (pumicite)'e karsi ilgi her gegen gilin artmaktadir. Bu nedenle
plm is ve pim isitin hem sanayide kullanilacak sekilde hem de ingaat sektoriinde izolasyon,
stva ve beton kumu olarak tiretimi siirdlirilmektedir. Pumis ve pumisitin kristal yapilarinin
bosluklu olmasindan dolayr kuru birim agirligi sudan kiictiktiir. Hafif ve gozenekli olusu
esneklik ve elastik bir Ozellik saglar. Yaklasik olarak 1300-1350 °C'de ergir ve 750 °C
altinda hacimsel ya da yapisal herhangi bir degisime ugramaz. Ancak 750 °C nin tizerindeki
sicakliklarda biinyesindeki liflerde burusmalar goézlenir, Hacimsel olarak degisiklige
ugra}“rak blizisir ve kiigiiliir. Piroklastik yataklardaki pumis ve pumisitler biinyesinde
%14'e yakin nem igerir.

Deniz suyundan ve asitlerden etkilenmez, Demire karsi korrozif etkisi yoktur. Suda erimez.
Piroklastik olarak yigisan Menderes ilcesindeki yatakta 9 Eyliil Universitesince yapilan
analizlerde yi8isimin kimyasal bilesimi agagida verilmistir.

Sio, % 72,63
ALD, % 12,14
Fe,O0, % 0,89
MnO % 0,07
MgO % 0,01
CaO % 0,27
NaO % 162
K.O % 5,99
TiO, % 0,03
P205 % 0.003
"Pf % 5,17
+m
Toplam % 98,82

izmir-Menderes ilesinde ¢calismalar! siirdiiriilen POMZA EKSPORT MADENCILfK SAN,
TIC. A.S. laboratuvarlarinda siva ile ilgili olarak dere kumu ve pumisit ile hazirlanan
karsilastirmali karigimlara ait deney sonuglan asagida verilmistir. Siva igin dere kumu ve
pumisitin degisik oranlarda karisimlar1 yapilarak denenmistir, Her iki Uriin Igin de
Bayindirlik Bakanliginin sivaya iligkin sartnamesine uygun siva harci elde edilmesi icin
gereken karisim oranlari belirlenmistir.

Pumisit asidik ve bazik bir ortam yaratmadigr i¢in beton igcindeki demiri olumsuz yonde
etkilemez, Korozif 6zelligi yoktur, Dolayisiyla boru hatlarinda dolgu olarak kullanilmasi

durumunda katodik korumaya gerek kalmayacaktir. Pumisitin hafif olmasinin yaninda
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esnekligi, 1stya dayamiklilign (yangin igin), ses ve 1s1 izolasyonu saglamasi sayesinde
prefabrik panolarin yapiminda kullanildig: taktirde konutlar hem depreme dayaniklilik hem
de izolasyon oOzelligi nedeniyle bu sektorde daha cok tercih edilecektir, Pumisit ile jips
belirli oranlarda karigtinldiginda dayanikli bir yapi olustudugundan kiremit ve tugla
yapiminda kullanilmaktadir. izolasyon amach kullamildig: kadar tarimda topragin verimini
artirmada, ayrica boya islerinde dolgu ve filtre malzemesi olarak siklikla kullanilmaktadir.

Tuzluluk girisimi olan yerlerde ve denizle dogrudan temas eden betonlarda agrega olarak
kullanildig1 taktirde asit ve bazlara karsi dayanikli oldugundan dere kumu ile yapilan
betonlar gibi kimyasal olarak olumsuz yonde etkilenmez ve dagilmaz.

Pumisitin iri taneli olanlan bilhassa sebze ve c¢icek seraciliginda nemi muhafaza ettiginden
yaygin olarak kullanilmakta ve yiiksek verim elde edilmektedir,

Pumisit Ile yapilan sivalar ist ve ses izolasyonu sagladigi gibi daha dayanikli ve baglayici
ozelligi nedeniyle yapiya saglamlik da kazandirmaktadir, Isi ve ses izolasyonu amaciyla tag
duvar oriilirken iki duvar arasina strafor levhalar konulmaktadir. Yangina ve suya karsi
dayaniksiz olan ve yangini olumsuz yonde, etkileyen strafor yerine pumisit kullanildig
taktirde hem duvarin * salinimlara karst esnekligini saglamasi nedeniyle (tim bosluklar
doldurulacagindan) hem de 1siya, sese, yangina karst yapiyr koruyacaktir, Ayrica diisik 1s1
iletkenliginden dolay1 1s1 yalitimi yapar boylelikle de 1sinmada daha az yakit tliketimi, daha
blyuk oOlclide pencereli aydinlik odalar ve nihayet daha az kalinlikta duvarli binalar
yapilabilir, Gozenekli yapist nedeniyle, ses izolasyonu sagladigi gibi duvarlara nefes
aldirdig1 icin koku yapmaz ve kokulu ortamlar olusturmaz. Yine bu yapisindan oturl gerek
beton olarak gerekse siva olarak kullanildiginda kum ile yapilanlara oranla islakligini daha
cabuk giderir. Bu 06zelligiyle de dolap ici ve arkalarinda kiiflenme olmaz. Akustik 6zelligi
nedeniyle konferans, sinema ve konser salonlarinin yapiminda kullanilmaktadir.

Properties and industrial use of Menderes pumices

In recent years, there is a great concern with pumice or pumicite as its usage in industry and
construction sector became more intense. Therefore, production of pumice in the form of
plaster and concrete sand to be used in construction and industry as isolating material is still
going on. Because it has voids in its structure, the dry bulk density of the pumice is lower
than unity. It is light and porous which make it elastic» It melts at about 1300-1350 °C and
its volume and structure do not change at temperatures lower than 750 °C. At higher
temperatures, however, the strands are crumpled, as a consequence, its volume decreases.
The moisture content of pumice of piroclastic deposits is about 14 %. As it keeps the
moisture, it is applied successfully in greenhouses, It is not affected by sea water and acidic
solutions. Since it is resistant to salty water, it is recommended as aggregate in concretes
with direct contact with sea water. It has not corrosive effect on iron either. It is not soluble
in water.

The chemical composition of the piroclastic pumice found in Menderes town is given
below, The chemical analyses was made at Dokuz Eyliil University,
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The iron used within the concrete is not adversely affected by pumice because it does not
create an acidic or basic environment, Therefore, no measure such as cathodic protection is
required when it is used as a filling material in pipe-lines, Use of pumice in prefabricate
housing is aso advantageous due to its high porosity (isolating material), elasticity (resistant
to quakes) and resistance against high temperature (against fire). Its porous structure makes
it a very suitable isolating material against moisture, noise and heat. When mixed ‘with
gypsum in certain proportions, it can be used in manufacturing bricks and roofing tiles.
Owing to these characteristics, pumice is also suitable for use in agriculture and dye-
industry as filling and filtering material

In this study, some characteristics of the plasters made using river-bed sand and pumice
mixtures were compared by carrying out some tests at the laboratories of the POMZA
EXPORT Ltd, based in Menderes, 1zmir, The tests were dl performed in accordance with
the related technical directives of the Ministry of Construction and Settlement,





