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CEVRE JEOLOJISI OTURUMU

PAMUKKALE TRAVERTENLERFNIN KENTLESME SONUCU
KtRLENMESI: EMSALSIZ DOGAL TURK. ABIDESI iCIN NE
TUR BiR GELECEK?

POLLUTION OF THE PAMUKKALE TRAVERTINES AS A CONSEQUENCE OF UR-
BANIZATION: WHAT FUTURE. FOR A UNIQUE NATURAL TURKISH MONUMENT?

Erhan ALTtHNEL Department of Geology, University of Bristol,Wills Memorial Building, Queen's Road,
- Bristol BS8 1RJ, INGILTERE

Paol L. HANCOCK Department of Geology, University of Bristol, WUls Memorial Building, Quenn'’s Road,
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02Z: Pamukkale'de aktif olarak 'depolanan iki. tir traverten teras-tipi travertenler ve sirt-tipi travertenleidir. Aktif
catlak ve faylar boyunca c¢ikan 35 °C sicakliktaki termal sulardan olusan muhtegem goriiniimli teras-tipi traver-
tenler en az son 400000 yildan bu yana olugsmaya devam etmektedirler. Sirt-tipi travertenler teras-tipi traverten-
ler kadar muhtesem goriiniimlii olmamakla beraber bolgede tektonik ve cevresel agidan daha dnemli olusumlar-
dir. Traverten sirtlan suyun aktif ¢atlaklar boyunca ¢ikmasi sonucu olusmaktadirlar. Aktif ¢atlaklara ilaveten
bolgede bir¢ok aktif olmayan catlak da bulunmaktadirJBu catlaklarda depolanmis ince bantlar halindeki traver-
tenlerin ge¢miste kismen tas ocagi olarak kullanilmalar1 sonucu, giiniimiizde bu catlaklarda 10 m. ye varan
acikliklar goriilmektedir.

Aktif olarak depolanan travertenler Pamukkale'ye gittikge artan, sayida ziyaret¢i cekmektedir ve bunun sonu-
cu olarak, bolgede son yillarda kentlesmede hizli bir' artis goriilmektedir,., Bu kentlesme iki ana problemin yiik-
selmesine neden, olmaktadir. (1) Oteler ve moteller 6zel ylizme havuzu ve- hamamlara su saglamak amaciyla, ter-
mal yeraltisuyunu c¢ekmektedirler. Yeralbsuyunun pompa, ile cekilmesi yeralbsuyu seviyesinin diigmesine ve
bazi dogal kaynaklarin kurumasina neden olmaktadir. (2) Bazi agik ¢atlaklar' yakin, belediyeler, oteller ve motel-
ler tarafindan c¢ople doldurulmaktadir.Yiizey sulan tarafindan, yikanacak bu Mili artiklar esas termal su rezervu-
anna karisacaktir. Bu durum iki 6nemli problem, getirecektir. Birincisi, kirlenmis termal su iyi goériiniimii olma-
van, kirli traverten biriktirecektir, ikincisi ve- en onemlisi» kirlenmis termal su insan saghigini tehdit edecektir
¢linkii termal su,yiizme havuzlarinda., hamamlarda ve. hatta sifali icme suyu. olarak kullanilmaktadir.

Pamukkale traverten platosundaki kentlesmenin getirdigi, bir diger olumsuzluk ise ziyaretcilerin gelmesini
saglayan cekici, cevre-, goriintiiniin kotiilesmesi ve cok kiiciik bir alanda c¢ok sayida, insanin olmasi sonucu yavas
yavas bozulmaya baslamistir.

ABSTRACT: The two types of travertine that: are actively accumulating at Pamukkale are terraced-mound tra-
vertine .and fissure-ridge travertine/The spectacular active terraced-mound travertines at Pamukkale have been
building; up for the last 400000 years as a result of deposition from thermal waters that issue at 35 C from springs
within segments of .active fissures and faulte. Although scenically less spectacular than terraced-mound - traverti-
nes, fissure-ridge travertines are teetcmically less spectacular than tenaced-mound travertines, fissure-ridge tra-
Vertines are- tectonicaUy and. environmentally more, sign.ifi.cant phenomena within the Pamukkale area. Fissure-
ridges are formed, by the escape of water from, open fractures. In. addition to active fissures there arc also nume-
rous inactive ones» most of which are still open. Many of these fissures are up to 10-m wide, partly as a result of
the past quarrying of finely banded travertine.

The actively accumulating travertines are the ones that attract visitors to Pamukkale In increasing; numbers,
consequently, urbanization of the area has accelerated in recent years. Such urbanization has given rise to two
main problems., (1) Hotels and motels have- been extracting subsurface thermal, waters to supply private swim-
ming pools and baths. Pumping has led to a fall in the water table and is beginning to exhaust some of the natural
hot springs. (2) Some open fissures are being filed by domestic waste from adjacent municipalities, hotels and
motels. Surface waters collecting in these fissures will wash pollutants into the main thermal-water reservoir...
This will bring two major problems. Fiistly, the polluted thermal waters will precipitate unclean travertine of un-
sightly appearance and, secondly and more importantly, the pointed thermal water will pose a threat to human
health where they continue to be used supplying baths, swimming pools and even medicinal drinking water.

An additional disadvantage of the urbanization of the Pamukkale travertine plateau is that the attractive envi-
ronment that visitors come to view is being progressively impaired : Its appearance is deteriorating and there are
too many people in too small an aiea.
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RADYOAKTIF ATIKLARIN' NEDEN OLDUGU KIRLENMENIN ON-
LENMESINDE MINERALLERIN KULLANILMASI

THE UTILIZATION OF MINERALS IN AVOIDING THE POLLUTION CAUSED BY
RADIOACTIVE WASTES

Giiner QOYMEN + Gazi Universitesi,. Mmhei.dislik ve Mimarlik Fakiiltesi, ANKARA
Haydar ILKER "TMMOB Jeoloji Miihendisleri Odasi, ANKARA

OZ: Son yillarda radyoaktif reaktor atiklarinin jeolojik formasyonlara gémiilmesinin radyoizotoplafin yeralt1
suyuna karigma olasiligim tamamen ortadan kaldirmadigir anlasilmistir. Radyoaktif izotoplarin kati fazlar ig¢in-
de tutulduktan sonra gomiilmesinin daha uygun olacagi disiinilmtistiir, Bu amaca yonelik olarak yapilan calig-
malar' gostermistir ki, cesitli, radyoizotoplar bazi minerallerin kristal orgiilerinde Mstal-kimya.s1. prensiplerine
uygun olarak tutulabilmektedir. Bu bulgu temel alinarak yapay kayaclar, 6rnegin bir titanat seramik fazi olan
"SYNROC" yapilmustir.

Radyoizotoplarin kristal orgiilerine yerlesmeleri ile ilgili deneysel calismalarin baglangic noktasini deney-
lerde kollanilacak olan minerallerin secilmesi olusturur. Secilecek mineralin kristal orgiist ile bu orgiide tutul-
masi istenen radyoizotop arasinda bir kati-¢ozelti fazinin olusup olusamayacagi kristal-kimyasi prensipleri dik-
kate alinarak incelenir.

Elde edilen yapay karisim kristal ve bunlardan yapilan yapay kayac¢ kendi fiziksel ve kimyasal 6zellMerine
en uygun olan kayac i¢ine gomiiliir. En uygun kayacin se¢ilmesinde kayacin jeokimyasal ve jeotektonik 6zellik-
leri, Onem. tasir.

Bildiride ilkemizde bulunan bazi minerallerin yukarida bahsedilen amac i¢in kullanilip kullanilamayacagi
kristal-kimyas1 prensipleri dikkate alinarak gozden gegcirilmistir.

ABSTRACT: In recent years, ifs understood that the radioactive wastes of reactors burned in geological forma-
tions do not completely abolish the probability of dispersion of the radioisotopes in the ground water. It is tho-
ught that burrying of the radioactive isotopes after keeping them into solid phase will be more reasonable. For-
mer studies showed that various radioisotopes are properly holded in the crystal texture of some minerals due to
the principles of crystal-chemistry,, At 'the base of this data,, artificial, racks such as "SYNROC" (a titana! ceramic
phase) formed.

‘Htie beginning of the experimental studies related to' the settlements of radioisotopes in crystal textures is,
choosing of minerals that will be used in the experiments. Whether a solid-solution phase wil be formed or not
between the radioisotope that's required to be hold in the texture of crystal and the crystal texture of the mineral
«that, will be preferred, is determined due to the crystal chemistry principles.

The artificial crystal mixture that's obtained and the artificial rock made from this mixture is burned in the
rock that is most suitable with it's physical and chemical characteristics. Hie geochemical and geotechnical cha-
racteristics ofthe rock is important in preferring the most suitable rock.

In this article whether some minerals that are found in our country » can be used or not for the mentioned aim
due to the principles of crystal chemistry, is reviwed..
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JEOLOJIDE YENIi ODAK NOKTASI: "KENT VE CEVRE JEOLOJISI"
NEW FOCUS ON GEOLOGY : "URBAN AND ENVIRONMENTAL GEOLOGY"

Turgut OZTAS  ITU Maden Fak.., Uygulamali. Jeoloji Anabiiim Dali. Maslak, ISTANBUL

OZ: Giiniimiiz insaninin sik¢a karstlastign  bir terim olan. "Cevre", uyandirdig: heyecana ve terminolojik, kap-
saminin zenginligine bagl olarak degisik meslek gruplarinca farkli yerlerde ve konularda» farkli anlamlarda
kulanilmaktadir. Terimin kullanilis1 bazen ilgili olmadig1 alanlari da kapsayacak sekilde cok genis tutulur-
ken, bazen ¢ok sinirli bir ¢erceve iginde kalmaktadir. Bu durumdan dogal olarak "Cevre Jeolojisi" kavrami da
etkilenmektedir, .,

Basitce, insan ve gevresi arasindaki etkilesimi arastiran "Cevre Jeolojisi' konusundaki ilk faaliyetlerin, belki
de ilk insan ile onun ilkel dar cevresi arasinda gerceklesmis oldugu soylenebilir. Cinimizde ise, insanin kar-
masik gereksinimleri, yerel olmaktan bolgesel olmaya itilmis faaliyetleri ile gelisen ve cesitlenen teknik giri-
simlerinin tir ve boyutu, jeolojinin de neredeyse tek bir noktaya dogru giderek daiha cok odaklanmasina neden
olmaktadir, iste, bu yeni odak noktasini da "Kent ve Cevre Jeolojisi'"' olusturmaktadfT.

Bu bildiride, genel. "Cevre" tanimi iginde "Kent ve Cevre Jeolojisi" nin yerin, 6nemini ve temel calisma ko-
nulan ile hesaplamalara girdi olusturacak temel parametreleri (bulunus, varlik, daVrams, etkilenme, yararlanma
oOzellikleri) gézoniine sermek, ve yerbilimleri i¢cinde de bazen tnrkannasa olusturan "'Uygulamali, Miithendislik,
Cevre, Kent" jeolojisi konularinin ¢alisma alanlarimi daha belirgin bir cerceveye oturtmak hedeflenmistir.

ABSTRACT: The term of "Environment** faced" by modem man is being used in different means .and. subjects
by professional groups as depending on its excitement and richness of terminological contents, Sonetimes» use
of mis term is kept either too limited or too large to include unrelated works. Tins, the concept of "Environmen-
tal Geology' is naturally affected by this situation.

It can be simply said that 'the first activities investigating interaction between man and his surroundings may
have been done between primitive human and its primitive narrow surroundings. Today, complex necessities of
human, types and dimensions of the technical enterprises developed, and. diversified by human activities pished
into regional scale more than carying a local mean» have caused the orientation onto a unique point of focus of
geology. This new point of focus is called as "Urban and Environmental Geology"'.

In this conference; the place, the importance, ‘the basic works .and the essential, parameters forming the input
for calculations (the features of presenting, existing,, behaviouring» effecting and. utilkating) of "Uiban and En-
vironmental. Geology' in the general frame of "Environment™ concept has 'been made clear and it has been aimed
to put the working areas of the subjects related to the geological branches on "Applied,, Engineering, Urbaniza-
ting and Environment'' creating the complexities in geology, into more obvious frame.
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[STANBUL' UN COP SOMUNU COZUMUNDE ACELEYE
GETIRILMIS YANLIS SECIM:

RUSHING ON THE WRONG SOLUTION FOR THE REFUSE DISPOSAL
OF ISTANBUL

M.Haluk SIPAHI Matel Hammadde Saoayi ve Ticaret A.S.ISTANBUL

O2Z: Istanbul, soranlara, bogulmus dev bir metropol, Bunlardan bir tanesi, .artik acil bir yasam sorunu haline
gelmis bulunan ¢op ve ¢opliikler sorunu.

Cok degisik yerlerden farkli 6zelliklerde toplanan ¢oplerin; sokak temizliginden baslayipjoplama sekli, ta-
sima, transfer istasyonlari, ayirma ve kompost yaparak geri kazanma,, enerji liretimi ve depolama gibi degisik
teknik asamalar icin ¢ok iyi planlanmasi gerekir.

Hangi cop degerlendirme teknolojisi kullanilirsa kullanilsin diizenli bir depolama sahasi gerekli oldugundan,
¢op,depolam.a yerinin se¢imi en. 6nemli konudur.

Istanbul Biyiiksehir Belediyesi tarafindan Anadolu yakasinda hijyenik ¢6p depolama alani olarak, secilen ve
14.6.1993 tarihinde orman izni alian saha, Sile ormant icerisinde bakir bir alandir. Once 500 hektar olarak ta-
lep edilen saha, simdilik 100 hektarla sinirlanmuistir.

Secilen ¢op dokiim alani, Tirkiye Seramik Sanayi icin hayati dneme sahip bir maden sahasidir. Sahada mil-
yonlarca tonluk seramik ve refrakter killeri, dokiim kumu» seramik kuma ve komiir bulunmaktadir.

Tirkiye Seramik Sanayi (yer ve duvar seramigi, vitrifiye seramik,, sofra ve sis esyast,, elektoporseleo),, yilda
2.5 milyon toe hammadde kullanmaktadir. Seramik sanayiin ihtiyaci olan kil miktart ise 1.200.000 ton/y1l* dir.
Yani tim seramik hammadde ihtiyacinin yansi kildir.

Seramik sanayiinin kullandig1 kiler ilkemizde iki havzadan Uretilmektedir,. Bir tanesi artik sadece kumlu
killer ilietUehiien, sinirli rezervleri tilkenmis Sogiit havzasi, digeri, istanbul. Omerti-Sile havzasidir.

Endistrinin gereksinim doydugu 1.000.000 tonu askin kilim tamamina yakin1 sOzkonusa saha ve yakim civa-
rindan temin edilmektedir.

Turkiye Madencilik sektorieilin, basta metalik madenler olmak ezere durma noktasina geldigi ve imalat sa-
nayiinin belli sektorler disinda yatunm yapamadigi bir donemde, Tiirkiye Seramik Endiistrisi en yeni teknoloji-
leri kullanarak biiytlik bir hizla bliylimekte ve dis pazara acilmaktadir.

Bu biiyiimenin 6nemli bir nedeni de, Sile havzasi seramik hammaddelerinin varligidir.

Istanbul Biiyiiksehir Belediyesi yer secimi yaparkp.,'yaklasan yerel secimlerin de telasi icerisinde, maden
potansiyellerinin tespiti, cevre kosullanna uygunluk, ilerde dogabilecek hukuki sonullar gibi ¢cok 6nemli konu-
lan arastirmadan orman izoi alarak faaliyete ge¢mistir.

Cop dokiim sahasi, ekonomik potansiyellerin yer atanmadigl bolgelere kaydmlmadigi takdirde, s6zbmusu
sahada yitirilecek seramik ve refrakter kileri ile kuvais kumlamin temini, bir daha asla mimkiio olmayacak ve
bundan da basta seramik endiistrisi olmak iizere ilkemiz sanayi olumsuz yonde etkilenecektir.

ABSTRACT: A giant Metropolitan suffocated with 'ttie problems, it is Istanbul. One of these problems that be-
came the most chronic amongst them is the refuse collection and its disposal at refuse dumps. For refuse dim-
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ping a certain project must be defined pior to its collection specifying that the type of collection» transportation,
transferring stations» separation and reusing, energy production possibilities, and the selection of a dumping pla-
ce. Selection of a refuse dump is the most crucial matter regardless the type of storage technology used.

A permission inside yet untouched Sile woods was recently given as the hygienic refuse dump area to the
Great Municipilaty of Istanbul on June 14th, 1993 by the Ministry of Forestry. Sile woods is the only place left
at the Anatolian part of Istanbul for fresh breath taking. Permission covers an area of 100 hectare woodland even
though application was for 500 hectare but upon starting the permission is likely to be extended even wider.

Over all these» an important mineral deposit> which is very critical for the Turkish ceramic industry, will be
demolished under this dumping area. This area has millions of tons ceramic and refractory grade ball clay; cera-
mic and casting grade silica and lignite under neath.

The Turkish ceramic industry consumes arund 2.5 million tons of raw materials in the production of sanitary
waie»wali and floor tiles» table ware, decorating ceramics and electroporcelain. Ball clay takes a big part of it it-
self at a rate of about 1.2 million tons pa* year. In other word half of the row materials used in the ceramic in-
dustry is ball clay at different physical and chemical specifications. There are two important ball clay occurrence
in Turkey. One is located in Sogiit Bilecik basin from where production is mostly covers sandy ball clay and the
other is Sile Istanbul basin which is became the most popular ball clay deposits.

Over 1 Million ton/year of ball clay is produced from the Istanbul deposits.

The Turkish ceramic industry is one of the few sectors that show a growing profile by means of capacity,
new technology, and international market despite of the dilemma that mining industry is faced today especially
at metallic minerals, and difficulties in new investments that is almost at the edge of stopping for most of indust-
ries. One of the reasons of this consistent growing that is not be unseen is the availability and easy accés of cera-
mic raw materials from Sile mineral deposits.

The great Municipality of Istanbul has got the permission for refuse dumping on this rich miner al deposits
under the pressure of coming local elections without making any detailed project on the determination of mine-
ral potential» proper environment conditions, public response, possible long term problems, and many others.

Unless the waste disposal area is relocated on places having no economic potential, loosing millions of tons
ceramic and refractory raw materials and silica sand underneath it, will strong and irrevocable strike on the Tur-
kish industry" s back giving, 'the priority to the' ceramic industry.
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