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Troia : Bir Diis ve Sonuclari, Jeoarkeoloji Uzerine Bir Soylesi
Troy: A Dream And Its Conclusions A Conservation On The Geoarchaeology
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Institut fiir Geowissenschaften, Universitdt-Tiibingen, Germany

satir@uni-tuebingen.de
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Diis, kafamizdaki hayaller ve kuruntularla ilintili bir kavramdir. Elestirel bir yaklasim denemesi ise bizi
sonuglara, gerceklere gotiirebilir. Bir diis gerceklige doniismesede bunu bagdastiran yeni bir pencere

acar diisiincelerimizde. Bilindigi iizere, Heinrich Schliemann ve onun Troia'daki bugtine kadar ki
halefleri iste bunu yapmislardir.

Homeros, Ilios-Ilion-Troia mevkiiyle ayrilmaz bigimde birbirine bagli, biiyiik Iliada destanini
yaratmistir. Izmirli bu stiin ozan, ¢ok kisinin goriisiine gore, insanligin en biylik ozamdir.
Homeros'un Iliada ve Odysseia adli destanlari, Bati kiiltiiriiniin yazili olarak aktarilmis en eski
siirleridir. Bu eserlerin, birgok Avrupali'ya bugiin ¢ok uzakmus gibi gériinen Anadolu'da ortaya ¢ikmig
olmasi bile biiytileyicidir.

Bugiine dek Avrupa iilkeleri ulusal kimlik arayislarini, cografi smirlarini tarihsel-kiltirel bir
yaklasimla, Dogu ile Bati, arasindaki zithiga dair antik diistinceyle saptama egiliminde olmustur. Iste bu
nedenle Romahlar gibi, Fransizlar, Almanlar, Britanyalilar ve tiim Avrupa egemen siniflart (M.S. 15.
yiizyilin sonlarinda Tiirklerde) atalarini Troia soyuna dayandirmaktaydilar.

Troia gevresi giiniimiizdeki goériiniimiinii iki asamada ger¢eklesen evrimler sonucunda almistir. i1k
asama Permokarbon'da baslayip Neotektonizmayla siiregelen Jeolojik yapinin olusmasi ve geligmesini
icermektedir, ikinci agamada ise giliniimiizdeki topografya olusmustur. Bu siirecin son safhasinda
Troia'daki Ik Cag yerlesimi baslamistir. Arkeoloji agisindan bu zaman dilimi 6nemli olmasina kargin
kazilar sirasinda katmanlardan ¢ikarilan c¢anak, ¢omlek, metal, ziynet vs gibi hertiirli malzemenin
bilimsel degerlendirilmesi, kokeni, teknigi, ticari iliskiler gibi konularda ¢ok &nemli bilgilere
ulasmamiza olanak saglamaktadir. Bu bilimsel ugrasi bizi Jeolojinin bugiine dek fazla gdziikmeyen
yoniinii olusturan Jeoarkeoloji'ye gotiiriir.

Evrensel-jeolojik ve evrensel-cografi bilesenlerinin yaninda evrensel-tarihsel bilesenlerininde ortaya
¢ikmasini saglayan bu olgular ve bugiin bile degisik platformlarda siiregelen Troia savagsi bu sdylesinin
konusu olacaktir.

(S
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ABSTRACT

Dream is the concept associated with images and emotions in our brain. A critical approach essay may
take us to the results and realities. Unless a dream convert into a reality, it opens a new way that

corresponding to this. As it is known, Heinrich Schliemann and his followers since that time conducted
that.

Homer created the magnificent lliad epic poem entirely interrelated with Ilios-Ilion-Troia location.
According to common beliefs, this famous Smrynan poet is the greatest poet of the humanity. Homer ‘s
lliad and Odyssey epic poems are the oldest written poems of Western culture. It is fascinating that
these works written in Anatolia that is concerned to be far to many Europeans. :

Up to now European countries have tended determing in an old idea of contrast between East and
West, searching the national identities and geographical boundaries with a historical — cultural
approach. For this reason, the French, German and Anglo-Saxons and all the dominant European
groups (in the Turks in the end of 15" century AD) had based on their origins being from the
descendants of Trojans.

Troy and its surroundings acquired present view owing to the evolutions formed in two stages. While
the first stage involves the formation and development of present geological structure beginning from
Permo-carboniferous through Neotectonism, the later stage gives rise to the development of actual
topography. In the last stage of this process the First Age settlement began. Although this time division
is archaeologically important, scientific determination of recovered various kinds of materials like pots
and pans, metals, jewellery etc. from the strata during the excavations provides very important
informations about their origins, working techniques and commercial relations among them. This
scientific work takes us to Geoarchaeology forming an unknown aspect of geology uptill now.

Besides being universally-geological and universally-geographical components, these events supplying
the creation of universally-historical components and Trojan war continuing in various meetings even
today will be the issue of this conversation.
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Dogu Anadolu’nun Tektonik Evrimi
Tectonic Evolution Of The Eastern Anatolia
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Giineydogu Anadolu’nun Arap levhasinin edilgen kenar1 oldugu genel bir yaklasim olarak, neredeyse
tartismasiz kabul edilegelmistir. Oysa, bu kabulii sorgulamak i¢in ¢ok sayida neden vardir. Tetis’in
agilma evresini olusturan Permiyen-Triyas donemi i¢in incelendiginde, gerek paleocografya, gerekse
¢okel kalinhklari bakimindan, giineydogu Anadolu’nun bir edilgen kita kenart zelligi tasimadig
goriilmektedir.  Eldeki kabuk kalinliklari bilgilerine gore, kalinhk degisimlerinin diisiiniilen kita
sinirindan tiimiiyle bagimsiz géziikmesi de, gliniimiizde bir kita siniri niteligi verilmek istenen bu
sinirin bu niteligi izerindeki kuskulari artirmaktadir. S6z konusu bélgenin kita kenari 6zelliginin Tetis
stirecinin, ancak son donemlerinde, o da belirli bir siire igin, gegerli olmus olma olasihg yiiksektir.
Arap levhasinin Permiyen-Triyas déneminde var olan kuzey edilgen kenarinin Paleotetis siirecinde
parcalanmig olmasi olasihigini 6n planda diisiinmek gerekmektedir. Dogu Anadolu’yu da kapsayacak
sekilde varolmus olan Kretase okyanusuna ait okyanus tabani kayalarinin En Ge¢ Kretase’de, ¢ok
yaygin bir alanda ve buyiik 6lgeklerde kitalarin iizerine yerlesmis olmalart Kretase okyanusunun da
pek uzun dmiirlii olmadigini diistindiirmektedir.

Giintimiizdeki Dogu Anadolu’yu biiyiik 6l¢tide sekillendirmis tektonik olaylar ise Eosen’de meydana
gelmis olan kisa siireli okyanuslagsma ve onu izleyen sikisma ve kapanma dénemine ait olmahdir. Bu
okyanus, Toros kusaginin giineyinde agilmis ve dogu Anadolu’da Kretase okyanusuna ait yigisim
prizmasini  parcalayarak genis bir alana yayilmistir. Eosen’in genis ancak, tam gelisememis
okyanusunun Geg¢ Eosen &ncesi kapanmasi ile yayoni havzalarin ve yigisim prizmasinin kayalari
dilimlenerek bindirmeli bir yapi ve, ozellikle giiney kesimlerde, naplar olusturmuslardir. Toroslarin
kuzeyindeki yaygerisi havzaya ait kayalar ise benzer sekilde siddetli deformasyona ugramislardir.
Bitlis ve Potiirge masifleri gibi Toros cephesine ait olup, Kretase okyanusunun kapanisi sirasinda,
bityiik olasilikla yanal hareketlerle, ana Toros kiitlesinden ayrilmis olan dilimler de Eosen naplarina
katilmislardir.

Eosen sonrasinda dogu Akdeniz’de varolan okyanus doguya dogru fazla sokulamamis, giineydogu
Anadolu’da naplarin cephesinde olusan derince oluk boyunca flis 6zelliginde ¢okeller gelismistir. Ayni
donemde dogu Anadolu’da egemen olan bir genisleme rejiminde En Ust Eosen — Oligosen —Alt
Miyosen ¢okelleri karasal-s1g denizel ortam kosullarinda gelismistir.

Erken Miyosen sonunda Arap levhasinin kuzeye dogru hizlanan hareketi ile dogu ve giineydogu
Anadolu siddetli bir sekilde sikismaya baglamistir. Biiyiik bir olasilik ile bu bir kita-kita ¢arpismasi
evresi degil, daha dnceden varolan, zayiflamis kita kenarlarindan olusan genis bir kusagin, sikistirma
kuvvetleri altindaki siddetli deformasyonudur. Bu déneme ait bir yitmenin izlerine dogu Anadolu’da
rastlanmamakta olmasi ve Arap levhasinin 6n-iilkesinde boyle bir ¢arpigmaya ait molas olusumunun
bulunmamasi da bu olasihgr giiglendirmektedir. S6z konusu deformasyon Miyosen serilerindeki

4
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bakisimsiz kivrimlar ve Miyosen serilerini de igeren itki faylari ile sergilenmektedir. Bu
deformasyonun &énemli bir bolimiiniin sig kabuk deformasyonu seklinde, buyiik siyrilma faylar
tizerinde meydana gelmis oldugu anlasiimaktadir.

Bolgeyi etkileyen gerilim rejiminde Pliyosen basinda belirgin bir degisiklik meydana gelmis, bolgesel
yiikselme ve buna baglh siddetdi aginma ile birlikte yogun volkanik etkinlik bolgeye egemen olmustur.
Pliyosen’in yerel olarak biiytik kalinliklara erisen volkano-sedimanter istiflerinin, genislemeye bagli
¢okmeler ile gelisen dar havzalarda gelismis olmalari gliglii bir olasiliktir.  Yaygin volkanizmanin
dogrudan manto kokenli oldugu da goz 6niine alindiginda, s6z konusu kiitlesel yiikselmenin soyulma
(delamination) mekanizmasina bagli olma olasiligi gliclenmektedir. Mantonun iist kesiminde yayilan
yiiksek frekansh sismik enerjiye karsilik gelen Pn dalgalarinin hizlarinin dogu Anadolu’da olaganstii
duisiik olmasi ve yine mantonun bu kesiminin reolojik 6zelliklerine duyarli olan Sn fazinin bu bolgede
tiimiiyle sogrulmaya ugramasi da soyulma sonucu degisiklige ugramis bir mantonun varligina kanit
olarak degerlendirilebilir.

Dogu Anadolu’daki giinimtizdeki diri  faylar Pliyosen havzalar ile kokensel bir baglanti
gostermemektedir. Diri faylarin dogrultularinin, bélgesel gerilim kuvvetlerinin  yoni ile yaptiklar
acilardan da agikca anlasilacagi lizere, bu faylarin eski zayiflik kusaklarini izlemekte olmalari, onlari
sik sik Pliyosen havzalari ile birlestirmektedir. Bu durumda, olugumlart bir, iki milyon yildan geriye
gitmeyen bu faylar ile bitisik bulunan ¢okiintli havzalarinin ancak sinirli bir bélimiintin ¢ek-ayir
mekanizmasi ile gelismis olduklari sdylenebilir.

Dogu Anadolu’nun dogu ve kuzeydogusundaki diri faylarin, Arap levhasinin Avrasya’ya gore devam
eden, kuzeye dogru goreceli hareketinin sonucunda, yani, kabaca kuzey-gliney sikistirma
kuvvetlerinin etkisi altinda gelismekte olduklari anlagilmaktadir. Derinlere inen ve zayiflik diizlemleri
olusturan ters fay diizlemlerinin bulunmadiklarini dogrular sekilde, bu diri faylardaki hareket ¢ok
bityiik olgiide dogrultu-atim 6zelligindedir. Bu durumda, alt kabuktaki hareketlerin, biiytik styrilma
diizlemlerinin {izerindeki dilimde bulunan zayiflik kusaklarina, Erzurum, Pasinler, ve Gaziler
faylarindan olusan kusakta oldugu gibi, biraz farkli geometrilerde yansimakta olma olasilif1 da goz
ardi edilemez. Kabuk-ici diisiik hiz dilimlerinin varhgini ¢agristiran bazi sismik verilerin bulunmasi da
bu olasihgin ciddi olarak sorgulanmasini giindeme getirmektedir.

Anadolu levhasinin batiya dogru goreceli hareketi ise, dogu Anadolu’daki sikismadan daha etkin
olarak Ege denizi bolgesindeki genisleme ve giineye dogru gekilme ile baglantili olabilir. Zira, eldeki
veriler dogu Anadolu’da bu hareketi saglayacak dlgtide bir kabuk kalinlagmasi, ytikselme ve buna bagl
olarak yergekimi potansiyelinin var olmadigi yontindedir. Diger bir deyis ile, ancak, o da yerel olarak,
50 km kabuk kalinligina ulagmis olan dogu Anadolu’nun, Tibet platosundakine benzer bir deformasyon
mekanizmasi i¢in elverisli olmadigi sdylenebilir.
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ABSTRACT

Northern margin of the Arabian platform does not exhibit characteristics of a passive plate margin.
Part of the original margin may have been destroyed during complex closure of the Palaeo-Tethys
ocean. Cretaceous ocean was of short duration in the region. During the closure of this ocean, silivers
of the Arabian platform, now forming main body of the Taurus belt, were, possibly, detached from
their original locations and displaced great distances, mostly along strike-slip faults. Major tectonic
event which is responsible for the principle tectonic framework of the eastern Anatolia took place in
Eocene. A wide, but not truly developed ocean existed to the south of Taurus belt, with a back-arc
basin behind it. This ocean, developed mostly on the accretional prism of the ocean which was closed
at upermost Cretaceous time. Both, fore-arc and back-arc deposits were heavily deformed as
overturned folds, and thrust faults. Metamorphic blocks, such as Bitlis and Potiirge massives,
detached from main Taurus belt, primarily by transcurrent faults during the closure of Cretaceous
ocean, participated in this large scale horizontal transportation. Following this stage of fold and thrust
formation, flysch-type sediments deposited within the depression situated in front of the nappe stocks,
while thick terrestrial-shallow marine deposits were acculumating in the area behind the front. This
deposition interval covers uppermost Eocene, Oligocene and Early Miocene. At the end of Early
Miocene a new compressional tectonic regime prevailed in the eastern Anatolia, probably as a result
of the accelerated northward relative movement of Arabia with respect to Euarasia. Lower Miocene
sequences were heavily folded and faulted, probably above large detachment planes, partly as thin-
skinned deformation. A fundamental change in stress regime occurred at the beginning of Pliocene.
The whole eastern Anatolia uplifted and intensive erosion took place with accompagning
sedimentation in narrow, elongate basins. Volcanic material largely incorporated in these mostly
lacustrine Pliocene deposits. Several volcanic edifices developed throughout the eastern Anatolia.
Geochemical signatures of these volcanics indicates that they are not directly related with any
subduction event. A delamination mechanism may be responsible for this regional uplift and intense
volcanism.
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Tiirkiye’de Kesfedilen Yeni Mineraller, Bir Ornek: Yazganit, Yeni Mineral,
Tammlanmasi ve Atomik Yapisi

New Minerals Discovered In Turkey, An Example: Yazganite, New Mineral,
Identification And Atomic Structure
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Turkiye’deki calismalarda buldugumuz vuagnatit CaAlSiO,4, chantalit CaAl,SiO4OH),, defernit
Cag(CO4)5 (S104), (OH); (CI,0H);.5 x<0.5, partheit Ca,AlSi,0,5 (OH),.4H,0, trabzonit
Ca,;S1300.2H,0 ve yazganit mineralleri, enternasyonal yeni mineraller komisyonu tarafindan
homologe olmuslardir. Bu minerallerden en sonuncusu yazganit, bir arsenyat minerali olup genel
formiili NaFe* ;, (M)(AsO,)3.H,0, M=Mg.Mn,Fe**Zn dir.

Mineral, M.T.A.nin ve Dr. Evren YAZGAN'in kalay prospeksiyonlari calismalarinda Erciyes
volkaniklerinin igerisindeki c¢atlaklarda bulunmustur ve hidrotermal kokenlidir. Kahverengi, siyah
renkli olup metalik bir gériinimii vardir.

Mineral monoklinik sistemde kristallesmis olup, ¢ eksenine gore uzun, b eksenine gore hafifce basik
olup, birim kafes uzunluklari, a=12.181(1), b=12.807(1), ¢=6.6391(5) A, p=112.441(9)°, V=957.3(2)
A’.Z=4.d,=4.182(1) g/cm’ diir. Atomlarin birim kafesteki dagilim kanunu C 2/c dir. Mineral biax (-)
olup 0=1.870(2).p=1.897(2).y=1.900(2) (589 nm).Optik yonlenme: a”o=5" .b=P.cy=17°
.0.A.P=(010)dir.

Mineral alluaudit-johillerit mineral grubuna ait olup bu grupta ilk defa su molekiilii ihtiva eden bir
mineraldir.

ABSTRACT

Vuagnatite CaAlSiO,, chantalite CaAl,SiO, (OH),, defernite Cas (CO;)s., (SiOy4), (OH); (CLOH), 5,
x<0.5, partheite Ca>Al,Si,0;5 (OH),. 4H-0, trabzonite CaySi;0,0.2H>0 and yazganite minerals we
have found during the researches in Turkey, were introduced by the International New Minerals
Commission. Yazganite, the last of these minerals, is an arsenate mineral and its formula is NaFe*,
(M)(AsOy); H-O. M is Mg, Mn, Fe** or Zn.

This hydrothermal originated mineral had been found on the cracks in Erciyes volcanic rocks during
tin mining exploration studies by MTA and Dr. Evren Yazgan. The mineral being brown and black
colored has a metallic luster.

The mineral is crystallized at monoclinal system, it is long at ¢ axis and slightly flar at b axis and its
unit lattice lengths are a=12.181 (1), b=12.807 (1), ¢=6.6391 (5) A’ P=112.441 (9)0, V=957.3 (2)A°,
Z=4.dc=4.182 (1) g/cm’. The Scarttering Law of atoms in the unit lattice is C . 2/c. The mineral is biax
(-) and a=1.870 (2), B=1.897 (2), y=1.900 (2) (589 nm). Optical isotropy: is a*a=5", b=p,
cMy=17".0.A.P=(010). The mineral pertaining to alluaudite - johillerite mineral group contains water
molecule in this group.
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Anadolu, Alpid orojenez sonucunda Tetis okyanusunun kapanmasi ile Tersiyer'de yanyana gelmis
cesitli ufak kita pargalarindan olusur. Paleozoyik ve Mesozoyik'te bu kita parcalari, Tetis okyanusunu
¢evreleyen, Gondwana, Baltika, gibi biiyiik kitalarin bir uzantisini teskil ediyordu, veya Tetis okyanusu
iginde ufak adaciklar olusturuyordu. Bu kita pargalarinin birbirleri ve Tetis okyanusu ile olan iliskileri
Tirkiye'nin jeolojik tarihgesini olusturur. Tetis okyanusu, genellikle Paleozoyik-Erken Mesozoyik
yasta Paleo-Tetis, ile Mesozoyik ve Tersiyer yasli Neo-Tetis olarak ikiye ayrilr. Ayrica Neo-Tetis'in
birden fazla kolunun mevcut oldugu bilinmektedir. Erken Mesozoyik'te, bugiinkii Karadeniz benzeri,
yay-ardi havzalarinin Tetis okyanusu cevresinde acildigi da savlanmustr. Tiim bu okyanuslarin
gergekten var olup olmadigi, ne zaman agilip ne zaman kapandigi, bu okyanuslari temsil eden
kenetlerin hangi tektonik birimler arasinda yer aldigi heniiz ¢oziilmemis onemli problemlerdir.
Asagida, son on yilda elde edilen yeni veriler i1s18inda, Tetis problemleri arasinda ¢oziilen ve ¢6ziim
bekleyenler irdelenmistir.

Turkiye'yi olusturan birincil tektonik birimler sunlardir: 1. Arabistan Platformu'nun bir parcasini
olusturan Giineydogu Anadolu, 2. Anatolid-Torid Bloku, 3. Sakarya Zonu, 4. Istanbul Zonu ve 5.
Istranca Masifi. Bu bes tektonik birlik Fanerozoyik siiresince, belli araliklarla, birbirlerinden Tetis
okyanusunun kollari ile ayrilmistir.  Anatolid-Torid Bloku Triyas &ncesinde Misir ve Libya'nin
kuzeyinde, bugiinkii Dogu Akdenizin konumundaydi. Triyas baslarinda riftlesme ve Neo-Tetis'in
gliney kolunun agilmast ile Afrika-Arap blokundan ayrilmis, Geg Tersiyer'de Afrika-Arap platformu ile
carpisarak tekrar birlesmistir. Bugiinkii Dogu Akdeniz Neo-Tetis giiney kolunun bir kalintisini teskil
eder. Bu ayrilma ve tekrar birlesme olayindan farkli olarak, Pontidler'in giiney kesimini olusturan
Sakarya Zonu ile Anatolid-Torid Bloku Tersiyer'e gelene kadar hi¢ bir zaman bitisik tek bir kita
pargasi olusturmamistir. Bu baglamda Izmir-Ankara-Erzincan kenedi, hem Paleozoyik'te hem de
Mesozoyik'te var olmus, Tetis okyanusunun kenedini temsil eder. Buna kargin, Izmir-Ankara kenedi
cevresinde mostra veren eklenir prizmalarin biyostratigrafik ve izotopik olarak incelenmesi. kenet
boyunca iki farkh okyanusun varhigini ortaya koyar. Neo-Tetis'in - kuzey kolu olarak
isimlendirilebilecek okyanusun eklenir prizmalari Ust Triyas'tan Kretase'yve kadar yas veren
radyolaryalt ¢ortler kapsar; bu eklenir prizmalarin kuzeyinde yer alan Karakaya Kompleksi ise
Karbonifer ve Permiyen ¢ortleri, ve Geg Triyas mavisist ve ekjlojitlerini icermektedir. Triyas-Kretase
ve Karbonifer-Triyas yastaki bu iki okyanusun birbiri ile olan iliskisi heniiz ¢ozlilmemis bir
problemdir.

Karadeniz'in Kretase'de agilmasindan 6nce, Istanbul Zonu, Istranca Masifinin kuzeydogusunda
Lavrasya'nin giiney kita kenarinda yer almaktaydi. Paleomanyetizma verileri Palezoyik ve Mesozoyik
stiresince Istanbul Zonu'nun Lavrasya'nin giiney kenarinda konumlandigini gdstermektedir. Istanbul
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Zonu'nun stratigrafisi, Karbonifer'de Istanbul Zonu'nun giineyinde bir okyanusun varligina, ve bu
okyanusun Karbonifer sonunda kapanisina isaret eder. Bu okyanusun, izmir-Ankara kenedi tarafindan
temsil edilen Paleo-Tetis ile olan iligkisi, ve ne sekilde kapandig: iyi bilinmemektedir. Bu problemin
¢oziimii Pontidleri olusturan Istanbul, Sakarya ve Istranca zonlari arasindaki iliskileri de
aydinlatacaktir.

ABSTRACT

The Anatolia consists of small continental fragments, which were welded together as the result of the
Alpide orogeny in the Tertiary. During the Paleozoic and Mesozoic, these continental fragments either
formed appendages of the supercontinents, such as Gondwana or Baltica, or were isolated terranes in
the Tethyan oceans. The relationship among these continental fragments forms a major chapter in the
geological history of Turkey. The Tethyan ocean is usually subdivided into a Palaeozoic-Early
Mesozoic Palaeo-Tethys, and Mesozoic-Tertiary Neo-Tethys. Neo-Tethys is also known to have been
subdivided into several branches. Furthermore, it has been suggested that back-arc basins, such as
the present Black Sea, have opened on the margins of the main Tethyan oceans. Major unsolved
problems in this framework arequestions on the actual existence of these oceans, the times of rifting
and closure, and the tectonic position of the oceans. I review these problems in the light of new data
obtained in the last ten years.

The first order tectonic units, that make up Turkey are. 1. Southeast Anatolia, which forms a
continuation of the Arabian Platform, 2. The Anatolide-Tauride Block, 3. The Sakarya Zone, 4. The
Istanbul Zone, 5. The Strandzha Massif. These five tectonic units were separated by oceanic
lithosphere for certain periods during the Phanerozoic. Before the Triassic, the Anatolide-Tauride
Block was located north of Egypt and Libya, in the present position of the Eastern Mediterranean
basin. The Anatolide-Tauride Block was separated from Africa in the Triassic with the opening of the
southern branch of the Neo-Tethys, and collided again with the Africa-Arabia in the Late Tertiary.
The present day Eastern Mediterranean basin represents a relict of the southern branch of the Neo-
Tethys. In contrast to these conjugate margins, the Sakarya Zone, forming the southern margin of the
Pontides, was never a single continent with the Anatolide-Tauride Block before the Tertiary. In this
regard the Izmir-Ankara suture represents the suture of a Tethyan ocean, that existed during the
Palaeozoic and Mesozoic. However, biostratigraphic and isotopic studies in the accretionary
complexes along the Izmir-Ankara suture have indicated the presence of two distinct oceans. The
accretionary complexes of the northern branch of the Neo-Tethys comprise radiolarin cherts of Late
Triassic to Cretaceous in age. The Karakaya Complex, which lies north of the Izmir-Ankara
accretionary complexes, comprise Carboniferous and Permian radiolarian cherts, and late Triassic
blueschists and eclogites. The spatial relationship between these two oceans, of Carboniferous-
Triassic and Triassic-Cretaceous ages, respectively, constitutes an unsolved problem.

Before the Cretaceous opening of the Black Sea, the Istanbul Zone was located northeast of the
Strandzha Massif on the southern margin of Eurasia. Palacomagnetic data show that the Istanbul
Zone formed part of the southern margin of Eurasia in the Palaeozoic and Mesozoic. The stratigraphy
of the Istanbul Zone indicates the presence of a Carboniferous ocean in the south, which probably
closed in the Late Carboniferous. The mechanism of the closure of this ocean, and its relationship to
the Izmir-Ankara Palaeo-Tethys are poorly known. The solution of these problems will also shed light
on the relationship among the Pontide terranes of Istanbul, Sakarya and Strandzha.
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Denizin herhangi bir bolgesinde yerel olarak olusan (fay kirilmasi, sev kaymasi, denizalti heyelanlari,
volkan patlamasi, krater ¢okmesi, meteor ¢arpmast v.b.) depresim nedeniyle ortaya ¢ikan uzun
donemli dalgalar, Japonca'da “tsu™ ve “nami” (“liman” ve “dalga”) sdézciiklerinin bilesimi olan
tsunami (liman dalgasi) olarak adlandirilmaktadir. Boylesi bir isim verilmesinin nedeni, zayif bir
tsunaminin bile kiyilarda ve sig sularda siddetli akintilar olusturmasi ve 6zellikle limanlarda etkisini
gostererek hasara yol agmasidir. Yukaridaki tanim degerlendirilerek, denizin herhangi bir bélgesinde
yerel olarak olusan depresim nedeniyle ortaya ¢ikan bu tiir dalgalar, dilimizde, olusma 6zelliklerini
tanitan bigimde, "depresim dalgasi” olarak tanimlanabilir.

Depresim dalgast ilk olustugunda genellikle tek bir dalga bigimindedir. Ancak kisa bir siire i¢inde
boliinerek 4 veya 5 dalgadan olusan ardarda dalgalar dizinine doniisiir ve yayilarak yoluna devam eder.
Onde giden dalga centilmen dalga olarak tanimlanabilir. Ancak ikinci ve Ggiincii dalgalar onemli
etkiler yapabilecek niteliktedir. Sonradan gelen diger dalgalar ise daha kiiciik olup daha az etkilidirler.
Depresim dalgasinin hizi, bulundugu derinligin karekdkt ile dogru orantili oldugundan derin sularda
hizli, s1g sularda yavas ilerler. Riizgar dalgalarindan farkli olarak cok daha uzun peryotlu olduklarindan
dalganin altinda bulunan su molekiillerinin birbirini iterek yer degistirmesi ile hareket ederler. Bu itme
ve yer degistirme nedeni ile su kiitlesinde yatay diizlemde siirekli akinti ve siirekli su transferi olusur.
Depresim dalgasi, denizin ¢ok derin oldugu yerlerde zayif ve etkisiz bir davranis gosterirken, si1g
sularda dalganin yavaslamasi sonucunda, birim zamanda tasinan su kiitlesinin daima esit kalmasi kurali
geregi, su diizeyinin ytikselmesi (genlik artmasi), dalga boyunun (iki dalga tepesi arasindaki uzaklik)
kisalmasi, akinti hizlarinin artmasi (suyun sel gibi akmasi) gergeklesir. Kiyilara gelen dalga, denizin
once ya geri ¢ekilmesi, ya da karaya dogru ilerlemesi bigiminde davranis gosterir. Sonradan karada
dalga tirmanmast ve ileri geri bir veya daha ¢ok kez su taginimi olusur. Olusturdugu akintilar ve neden
oldugu su diizeyi degisimleri, kiyilarda olagan zamanlarda rastlanan akintilar ve su diizeyi
degisimlerinin onlarca kat1 yiitksek degerlerde oldugundandir ki, etkileri ve yarattigi hasarlar da bazen
¢ok biiytk 6lgeklere ve beklenmedik diizeylere ulasabilir.

Depresim dalgalari, diinya tizerinde okyanuslarin hepsinde, denizlerin biiyiik ¢ogunlugunda rastlanmis
ve rastlanacaktir. Bu dalga ile ilgili yapilan bilimsel arastirmalarda, ¢ok gesitli bilimsel disiplinlerden
uzmanlarin isbirligi gereklidir. Bu arastirmalarda, dalganin olusma mekanizmasini saptarken deniz
jeolojisi, jeofizik, sismoloji ve gerektiginde geoteknik bilim dallari, dalganin olgunlasmasi, hareketi,
yaytlmasi ve kiyilardaki davranislari ve olasi etkilerini incelerken hidrodinamik ve deniz mithendisligi
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bilim dallari, tarihsel depresim dalgalarinin kiyilardaki izlerini arastirirken Jjeoloji bilimi, dalganin
kiyilardaki olasi etkilerine karst yapisal diizenlemeler gelistirirken ingaat mithendisligi bilimi, gerekli
onlemleri saptarken ise planlamacilarin ve karar vericilerin yetki, caba ve ortak katkisi gereklidir.

Pasifik Okyanusu, biiyiikligii ve jeolojik 6zellikleri geregi, bu tiir dalgalarin en ¢ok olustugu yerlerden
olup, ¢ok yakin gegmiste, hemen her ¢esit olusma mekanizmasina (fay, denizalti heyelanlari, krater
¢okmesi vb.) bagh olmak lizere depresim dalgasi drneklerine rastlanmistir. Bu dalgalarin bazilar,
okyanus asiri hareket edip (1883 Karakatau, 1946 Alaska 1960 Sili, v.b.) uzak kiytlarda etkiler
yaratmis, gerekse belli bir bolgede kalarak (1964 Alaska, 1992 Nicaragua, 1993 Okushiri, 1998 Papua
Yeni Gine, v.b.) yerel etkiler gostermistir. Avrupa icin bilinen en eski depresim dalgas! giiniimiizden
30000 yil 6nce Kuzey Avrupadaki Storegga 1 heyelanidir. Giiniimiizden 7000 yil 6nce Storegga 2 ve
Storegga 3 heyelanlari da sonraki heyelanlar ve onlara bagl olarak kuzey Avrupa’'nin bilinen en eski
depresim dalgalari arasinda yer alirlar. Bu olaylarda olusan dalgalarinin izleri Norveg ve Iskogya
kiyilarinda bulunmusgtur. 30 Aralik 2002, Stromboli volkaninin denize bakan yamacinda biriken lav
kaymasi sonucunda tetiklenen denizalti heyelan: ile olusan depresim dalgasi Akdeniz i¢in en son drnek
olara tanimlanabilir.

Tiurkiye gevresi denizlerde tarihsel depresim dalgasi olaylari hakkinda derlenmis bilgiler Ambraseys,
(1962), Papadopoulos, (1999) ve Altinok, Ersoy (2000) de verilmektedir. Bu galismalara gdre son 3600
yil i¢inde, Anadolu ¢evresi denizlerde 90 adet depresim dalgast oldugu tarihsel kayitlarda yer almistir
(Altinok, Ersoy, 2000). Kataloglar, basili eserler ve tarihsel belgeler iizerinde bugiine kadar yapilan
incelemeler ve arsiv taramalarinda, Tirkiye cevresi denizlerin hepsinde depresim dalgalarina
rastlanmis ve bunlara ait bilgiler arsivlerdeki tarihsel belgelerde, denizlerde ve kiytlarda yapilan
jeolojik arastirmalarda, kiyilara yerlestirilmis olan gesitli 6l¢iim aygitlarmin kayitlarinda, bilgisayar
modellerinin sayisal sonuglarinda yer almistir.  Anadolu ¢evresi denizler icin en eski depresim
dalgalart giiniimiizden 3600 yil 6nce Minos uygarligi déneminde Tera (Santorini) Volkani krater
¢okmesine bagli olarak olusan ve tiim Ege denizinde etkili oldugu bilinen dalgalardir. Tarih boyunca
Karadeniz, Marmara, Ege ve Akdeniz’de olusan depresim dalgalarinin Anadolu kiytlarinda ¢esitli
etkiler yarattif1 ve izler biraktigi gergektir (Altinok ve Ersoy, 2000; Minoura ve dig. 2000; Altinok,
Yalginer, Alpar, Ersoy, 2000; Yalginer ve dig. 2002). 1996 yilindan beri Anadolu kiytlart ve Ege
adalarinin birgogunda yiiriitiilen gesitli kiyi incelemeleri ve kazi ¢alismalari sonucunda, tarihteki bazi
depresim dalgalarina ait izler bulunabilmistir. izler tizerinde yapilan incelemelerle, denizin kiyida
ilerleme uzakliklari, tirmanma yiikseklikleri ve dalgalarinin olustugu tarihler hakkinda onemli
bulgulara ulagilmistir. Ege ve Akdeniz kiyilarimizdaki tarihsel depresim dalgalarinin izleri Didim,
Dalaman ve Fethiye'de (Minoura ve dig., 2000), Marmara kiyilarinda ise Sarkdy'de Yalova'da
bulunmustur. Son 1000 y1l iginde Karadeniz kiyilarinda 22 adet depresim dalgasi oldugu bilinmektedir.
Son yiizyil i¢inde Karadenizde olusan 3 ayri depresim dalgasinin Sovyet kiyilarinda Olctilmiis, Anadolu
kiyilarinda gdzlenmis verileri mevcuttur. Akdeniz, Ege, Marmara ve Karadeniz i¢in ¢ok sayida
matematiksel model uygulamast ve sayisal sonuglar elde edilmis ve bu sonuclar eldeki verilerle
karstlastirlmistir (Yalginer ve dig. 2001, 2002, 2003)

Sunulan caligmada, Anadolu ve diinya’daki depresim dalgalari {izerine yapilan arastirmalar ve
ulagilan bulgular verilmekte, eldeki tarihsel, jeolojik, aletsel ve sayisal veriler kullailnarak
karsilastirmali olarak anlatilmaktadir. Ulkemiz gevresi denizler icin, depresim dalgasi konusunda
aragtirma yapilabilecek ¢ok sayida yeni konu basligi ve kiyr bélgeleri vardir. Bu konularin bircogunun
basari ile ger¢eklesmesi, jeoloji mithendislerine dogrudan yetki ve gérev verilmesi ile hizlanabilecektir.
Sunulan ¢alismanin son béltimiinde, tilkemizde jeoloji bilimi ile ugrasanlarin Anadolu cevresindeki
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tsunamiler tizerinde bundan sonra yapilacak arastirmalari Gistlenmeleri ya da katilarak bilimsel destek
vermelerinin faydalari, dnemi ve gerekliligi de 6rneklerle anlatilacaktir.

Referanslar

Alnnok, Y., Yalginer, A. C., Alpar, B., Ersoy, S., (2000), Tarihsel veriler 1518inda Marmara Denizinde
Tsunamiler”, 3. Ky Miihendisligi Ulusal Sempoazyumu, Insaat Miihendisleri Odasi, Sempozyum
Bildiriler Kitabi (ed: A. C. Yal¢iner), pp: 33-43 Ekim, 5-7, 2000, Canakkale,

Altinok, Y., Ersoy, §., (2000), "Tiirkiye Kiyilarinda Tsunamiler” Natural Hazards, State of the Art at the
End of the Second Millenium, Kluwer Academic Publisher, (eds: Papadopoulos, Murty, Venkatesh,
Blong), pp: 185-205.

Ambraseys, N.N., (1962), Data for the investigation of the seismic sea-waves in the Eastern
Mediterranean, Bull. Seism.Soc. Am., 52, 895-913.

Minoura, K., Imamura, Kuran, U., Nakamura, T., Papadopoulos, G., Takahashi, T., Yalgciner, A. C.,
(2000), "Discovery of Minoan Tsunami Deposits” Geology, v. 28, no. 1, p.p: 59-62, January 2000

Yalginer A. C. Alpar B., Altinok Y., Ozbay I, Imamura F., (2002), "Tsunamis in the Sea of Marmara:
Historical Documents for the Past, Models for Future" Marine Geology, 2002, 190, pp:445-463

Yalginer A. C., Haboglu B., Ergin A., Balas C., Pelinovsky E., (2003), “Estimates of Tsunami Risk
Zones for the Coastal Environment at Southwestern Anatolia (Turkey), VI Conference on Coastal and
Port Engineering in Developing Countries COPEDEC VI, 2003 in Colombo, Sri Lanka, Sept. 15-19,
2003

Yalciner, A. C., Synolakis, A. C., Alpar, B., Borrero, J., Altinok, Y., Imamura, F., Tinti, S, Ersoy,S.,
Kuran, U., Pamukcu, S., Kanoglu, U., (2001) "Field Surveys and Modeling 1999 Izmit Tsunami”,
International Tsunami Symposium ITS 2001, Session 4, Paper 4-6, Seartle, August 7-9, 2001, pp: 557-
563

ABSTRACT

The sudden energy transfer with the large scale solid liquid interaction by means of fault break on the
sea bottom, submarine or subareal landslides, eruption or caldera collapse of submarine volcanos,
meteor impact cause tsunamis. The word tsunami consists of the combination of tsu (harbor) and nami
(wave), and represents “harbor wave” since even a weak tsunami is effective and at least noticable in
the harbors and in the semi enclosed basins. Tsunami is a single wave initally. But it is divided into
four or five waves at the initial steps of its propagation. The front wave is a gentle wave. The most
effective waves are second and third waves.

The speed of the tsunami is proportional to the square root of the water depth, so that it move faster in
deep water and slower in shallow water. Tsunamis propagate with the translation of water particles
such as other long waves in contrary to th: wind waves where the water particles have orbital motion
under the wave. The translational water motion under long waves and tsunamis cause extensive
motion, stronger currents, higher positive amplitude and shorter wave length when wave approaches
shallower depths near the shore. When waves arrive shoreline, the sea recedes first if the wave is
leading depression wave. The sea advances at the shorline and penetrates towards land if the wave is
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leading elevation wave. The runup (vertical rise of water on land) and inundation (horizontal
penetration of water on land) are two important parameters of tsunamis.

Tsunamis have been and will be observed in all of the oceans and in many seas in history and in the
future. The investigations on tsunamis need close cooperation and collaborations from different
disciplines. The experts from marine geology, geophysics, seismology, ~geotechnics are necessary
when the generation mechanism of tsunamis are investigated. The experts from hydrodynamics and
ocean engineering work on identifiying the evolution, propagation, dispersion and coastal
amplification of tsunamis. The geologists can determine the traces of historical tsunamis near the
shores and their ages. Civil engineers work on the development of structural remedies, planners and
decision makers work on administrative issues for mitigation studies.

Pacific Ocean is one of the most important region with its size and geological properties in tsunami
occurences where all types of tsunami generation mechanisms (fault breaks, submarine and subareal
landslides, and volcanic activities) have been experienced in the past. Some of these events were
transoceanic tsunamis (1883 Karakatau, 1946 Alaska, 1960 Chile etc.) and caused far field effects.
Some of those were effective locally (1964 Alaska, 1992 Nicaragua, 1993 Okushiri, 1998 Papua New
Guinea etc.). The oldest tsunami known in Europe occured 30000 years by Storegga 1 slide in
Northern Europe. Storegga 2 and Storegga 3 slides caused the other oldest European tsunamis 7000
years ago. The traces of theses waves are found in Norway and Scotland. December 30th of 2002
Stromboli tsunami, related to slide of accumulated lava flow is the latest tsunami in Mediterranean
occured in Stromboli island in Italy.

Ambraseys (1962), Papadapoulos (1999) and Altinok and Ersoy (2000) are the sources of historical
tsunamis occured in Eastern Mediterranean. The oldest tsunami near Turkey was the tsunamis related
to caldera collapse of Santorini (Thera) volcano in about 3600 years ago. According to the
catalogues, historical documents, publications, the results of paleotsunami studies, tidal wave records
and simulations, at least 90 tsunamis have occured in all seas around Turkey. They left traces near the
shores (Altinok ve Ersoy, 2000; Minoura ve dig. 2000, Altinok, Yal¢iner, Alpar, Ersoy, 2000; Yal¢iner
ve dig. 2002).

The paleotsunami studies performed since 1996 near the coasts of Anatolia and Aegean Islands
provided valuable results on the traces and dates of some historical tsunamis, their runup heights, and
inundation distances. The traces of some Mediteranean and Aegean tsunamis are Sfound near Didim,
Dalaman, Fethiye (Minoura ve dig., 2000). The traces of some Marmara tsunamis are found near
Sarkoy and Yalova. At least 22 tsunamis have been documented in the Black sea since first century.
Three of them in the last century have been recorded by Sovier tidal gauges. These records have been
used to compare with the simulations and to interpret the observations at other locations.

In this study the recent scientific efforts and contributions about the tsunami in Turkey and in the world
are presented together with the comparison of geological, historical, instrumental, observational, and
numerical data. There are numerous subjects on the studies for the tsunamis around Turkey. Most of
these studies can achieve very important results if Geological Engineers involve and take
responsibilities with their knowledge and experiences. In the second part of the presentation, the
importance and necessity of collaborations and scientific contributions by the experts in Geological
Engineering in tsunami studies are described with the examples.
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GATS ve Jeoloji Miihendisligi
GATS and Geological Engineering

Levent TEZCAN
TMMOB Jeoloji Miithendisleri Odasi, BTK Uyesi
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Hizmet Ticareti Genel Anlagsmasi (GATS), Diinya Ticaret Orgiitiine iiye iilkeler arasinda uluslararasi
hizmet ticaretine iliskin kavram, kural ve ilkeleri kapsayan ¢ok tarafli bir anlasmadir. Burada sz
konusu hizmet sektorii, enerji, saglik ve sosyal hizmetler, egitim, miihendislik, gevre, finans ve mali
hizmetler, turizm, kiltiir, spor, ulagim, iletisim gibi iist basliklardan olusmakla birlikte, anlasmanin
kapsamina bakildiginda bu liste daha da detaylanarak baglantili hizmetleri de kapsamaktadir.

Bu anlagsmanin kiiresel ekonomik ve politik yapi igerisindeki rolii ¢ok sayida arastirma ve tartigmanin
konusu olmustur. Bu anlagmanin esasi hemen hemen her tiirli hizmet sektoriinii bir ticaret konusu
olarak saymak ve uluslarin ig isleyislerinde bu ticaretin diizenlenmesi konusunda gelistirdigi kural ve
sinirlamalar, yabanci yatirimetlarin, isletmecilerin ve ¢alisanlarin yerliler ile esit kosullarda rekabet
etmesini saglayacak bi¢imde diizenlenmesini saglamaktir. Gelismis ekonomik modeller i¢in olduk¢a
elverisli goriinen bu anlayis gelismemis ya da gelismekte olan iilkeler i¢in ticari olarak haksiz bir
rekabet ortami yaratmaktadir. Yetismis insan kaynagi fazla olan iilkeler igin kiiresel diizeyde yeni is
olanaklari yaratan bu anlasma, dogal kaynaklarin 6zellestirilmesi ile birlikte diisiiniildiigiinde tiim
yerkiirenin kaynaklarinin giiglii ticari sirketlerin kontrolii altina girmesine yol agmaktadir.

1995 yilindan itibaren Tiirkiye'nin de imza koydugu bu anlagsma ile bircok miithendislik alani gibi
jeoloji mithendisliginin de tiim uygulama alanlari bu anlagmanin konusu kapsaminda bulunmaktadir. 1
Ocak 2005 yilindan itibaren son sekli ile uygulamaya gegecek anlagmanin iilkemizde jeoloji
hizmetlerinin yerine getirilmesinde yabancilarin daha aktif yer almasi kaginilmazdir. Su ana kadar,
iclerinde ABD, Kanada, Norveg, Japonya, Isvigre gibi iilkelerin yer aldigi 9 iilke tarafindan bu
hizmetlerin yerine getirilmesine yonelik talepler olmustur.

Hizmetlerinin uluslararast ticaretinin serbestlestirilmesi birgok iilkede haksiz ve adaletsiz uygulamalara
yol agacaktir. Ticaretin serbestlestirilmesi ve siirlamalarin kaldirilmasi anlayisina bagli olarak
kamunun kontroliinde bulunan hizmetlerin 6zellestirilmesi ve kamunun diizenleyici kurallarinin
ortadan kaldiriimasi gerekecektir. Ulkemizde iistii ortiilii ve yok pahasina gergeklestirilen 6zellestirme
uygulamalarit bu sistemin bir sonucudur. Enerji, ulagim, saglik, egitim ve ¢evre konularinda gelistirilen
yerellestirme ve 6zellestirme yasalart GATS uygulamalari olarak karsimiza ¢ikmaktadir.

Mihendislik hizmetleri agisindan baktigimizda yabanci miihendislerin iilkemizde ¢alisma kosullar
hakkinda gegerli olan kurallar 2001 yilinda yiiriirligii giren TMMOB yonetmeligi ile diizenlenmis ve 1
aydan daha uzun siire ile iilkemizde ¢alisacak yabanci mihendislerin ilgili odaya gegici iiyeligi sart
kosulmustur. 2003 yilinda ¢ikarilan “Yabancilarin Calisma Izinleri Hakkinda Kanun” ise GATS gibi
¢ok tarafli anlagmalarda aksi 6ngoriilmedikge yabanci miihendislerin iilkemizde ¢alismalari Bayindirlik
ve Iskan Bakanhgi ile TMMOB un goriisleri alinarak Calisma ve Sosyal Giivenlik Bakanligi iznine
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baglanmistir. GATS kapsaminda yapilacak taleplerde bu dogrultuda bir madde olmasi durumunda
yabancilarin izin almasina da gerek kalmayacaktir.

Miihendislik hizmetlerinin uluslararasi ticareti ile ilgili olarak birgok iilkede meslek orgiitleri, gerek
miuhendislik hizmetlerinin standartlarinin belirlenerek hizmetlerin yozlasmamasi gerekse haksiz
rekabet kosullarmin yerli miihendisler aleyhine geliserek hizmetin ucuzlastiriimasini engellemek i¢in
diizenlemeler ve sinirlandirmalar getirmislerdir. Bu konferansin temel hedefi, GATS kapsamina giren
jeoloji miihendisligi uygulamalarini ortaya koymak, serbestlestirilen miihendislik hizmetlerinin
yarattii olumsuz &rnekleri ve degisik iilkelerde bu konuda yapilmig diizenlemeleri sergileyerek ¢6ziim
onerileri sunmaktir.

ABSTRACT

General Agreement on Trade in Services (GATS) is a mulrilateral agreement among the member
countries of the World Trade Organization on the concepts, rules and principles of the international
trade of the services. The service term comprises all the activities of the energy, health and social
services, education, engineering, environment, finance and monetary services, tourism, culture, sport,
transportation, telecommunication, as well as the detailed sub-titles of the related services.

The role of this agreement in frame of the global economical and political system is matter of various
investigations and discussions. The main principle of this agreement is assuming every service as a
trade subject and adopting the national rules and restrictions regulating this trade so that the foreign
investors would have the same market challenge as natives. The idea seems to be very advantage for
well developed economical models; however it creates inequitable business competition for developing
countries. This agreement provides new work areas for the countries rich with qualified persons.
Furthermore, considering this agreement together with the privatization of the natural resources, it
will cause all the earth resources will be under the control of global companies.

Almost all the study areas of the geological engineering as well as most of the engineering subjects is
covered by this agreement which is already signed by Turkey in 1995. The agreement will be activated
in the 1" January of the 2005 in its final composition, and then it is inevitable that the Sforeign
engineers will take place actively to carry out the geological services in our country. Up to now 9
countries including USA, Canada, Norway, Japan, Switzerland have requested to serve for engineering
services.

The freeing of the international trade of the services will result in inequitable and unfair applications
in many countries. The liberation of the trade and removal of restrictions require privatization of the
public services and elimination of the public regulations. The covered and dirt cheap privatization
cases in our country are the result of this progress. The laws related with the privatization and
localization of the energy, transportation, health, education, and environmental services are all the
necessities of the GATS.

The permission for work of the foreign engineers in Turkey is regulated with the TMMOB regulations
of the 2001, and conditioned that the foreigners should to be a temporary member of the related
chamber if the work period is longer than 1 month. In the year of 2003, a new law on the work
permission of the foreigners, states that if otherwise not declared in multilateral agreement such as
GATS, the permission will be given by the Ministry of the Labor and Social Securiry with consideration
of the sight of the TMMOB and ministry of the Public Works and Settlement.
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If the country request in frame of the GATS declares the rules of the working authorization, then the
citizens of that country will not need any permission to work in Turkey.

The engineering associations in many countries have developed regulations and standards to
accomplish a high quality of the engineering services, and prevent the cheapening the services by the
inequitable competition against the native engineers. The aim of this talk is the exhibit the list of the
geological applications that will be included in GATS, the negative cases of the freed engineering
services appeared in different countries, and to propose some regulations for Turkey by considering
similar examples in other countries.
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Kiiresel Isinma ve Termik Santraller
Global Warming And Power Plants

Mehmet SENER ve Adem ULUSAHIN
MTA Genel Muidiirlugii Enerji Hammadde Etiit ve Arama Dairesi, 06520 Ankara-Turkey
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Fosil yakitlar gelismenin getirdigi yiiksek hayat standartlari igin kullanilan temel girdilerden biridir.
Bununla birlikte, Sera Gaz Emisyonlarinin azaltilmasi igin gelecekte fosil yakitlarin kullanimina
sinirlama getirilebilecek, enerji iiretim teknikleri degistirilecek veya CO, soyutlamasina gidilecektir.
Seragazi emisyonlarinin tartisiimaya basladigi zamanlarda, CO, sera gazi etkilerinden dolay1 dikkat
edilmesi gereken gaz olarak genellenmektedir. En temel sera gazi CO, dir ve fosil enerji kaynaklarinin
yakilmasi insan kaynakli CO, in temel kaynagidir. Her zaman kullandigimiz arabalar, kémiire dayali

termik santrallardan elektrik tiretimi ile evdeki 1sitmada kullanilan petrol ve dogal gaz CO, ile diger
sicaklik tutucu gazlarin artisini etkilemektedir.

Bu agirt kullanim nedeni ile sera gazlarmin atmosferdeki artisindan kaynaklanan vyeryiizii
sicakhigindaki artis kiiresel 1sinma olarak tanimlanmaktadir.

1860 dan bugiine kadar gézlenen kiiresel ekonomideki inanilmaz biiytime fosil kati yakitlarin
yakilmasi temelinde gelismistir. Bu dénem siiresince petrol, dogal gaz ve komiir gibi fosil yakitlarin
kullanimi nedeni ile atmosfere 950 milyar ton CO2

( 260 GT Karbon) salinmistir. Bu fosil yakit emisyonlari 1997 yilinda yillik bazda tim diinya
dlgeginde % 2 artmis ve 23 milyar tona (6.3Gt Karbon) ulagsmustir. Kabaca bu emisyonlarin yarist (3.5
Gt C)atmosferde kalmakta geri kalani ise dogal yollarla adsorbe edilmektedir. CO, konsantrasyonu
sanayi devrimi 6ncesine gére 280 ppmv dan 370 ppmv a yaklasik % 35 oraninda artmistir. Bu
degisimlerden dolayi kiiresel ortalama sicaklik artarak yerytzii sicakhginda 1 °C artis olusmustur.

Ekonomik olmak kosulu ile enerji iretimi ile iligkili CO2 emisyonlarinin azaltilmasi i¢in ii¢
ana yol vardir:

L. Enerji iretiminde verimliligi arttirmak,

2. Distik karbonlu yakitlardan yenilenebilir enerji ve niikleer enerji gibi karbon igcermeyen kaynaklara
yonelmek,

3. Enerji tiretiminde agiga ¢ikan CO2 i soyutlamak.

Sera gazi emisyonlarinin verimli ve ekonomik olarak azaltilmasi icin bu yoéntemleri kullanima
hazirlamak zorundayiz. Giintimiize kadar CO2 azaltiimasina yonelik olarak tiim ¢alismalar ilk iki
noktada odaklanmisti ve seragazi emisyonlarinin yonetimi i¢in en iyi ve en verimli birincil adim olarak
goriiliiyordu. Fakat enerji verimliligi 6l¢timleri ve diisiik karbon yakitlari emisyonlari diisiiriirken akla
gelen soru CO2 konsantrasyonlarindaki durayhilik’in siirdiiriilebilir olup olmadigidir. Bunun i¢in
karbon soyutlamanin konu ile ilgili olarak ®nemli bir rol oynayabilecegi lizerinde durulmaya
baslanmuistir.
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“Karbon soyutlamasi” terimi bir¢oklarina gére agaglar ve diger bitkiler tarafindan fotosentez esnasinda
CO2’in kullaniimasi ve gérece ¢ok kisa siireli C tutulmast anlamina gelir. Tutmanin bir diger sekli
petrolii iiretilmis hazne kayalara CO2 enjeksiyonudur. CO2 isletilen kémiir damarlarina da enjekte
edilebilir ve komiir kokenli metan gazi elde edilebilir. Bununla beraber CO2 soyutlamasi igin ilk akla
gelen bu 6rneklerin yanisira bir gok CO2 soyutlama segenegi olabilecegi ve bu segeneklerin teknolojik-
ekonomik gelismeler sonunda ¢ogalabilecegi agiktir.

CO2 soyutlamasi, endiistriyel veya termik santrallarden kaynaklansada atmosferden direkt olarak
alinarak uzun siireli olarak depolama anlaminda 1klim {izerinde etkin bir yontem olacagr ¢ok agiktir .

Bu agikliktan hareketle iilkemizde yeralan termik santrallardan; Yatagan, Yenikoy, Kemerkdy (Mugla),
Catalagzi (Zonguldak), Afsin-Elbistan (K.Maras) pilot santrallar olarak ele alinmig ve CO2
soyutlamasina yonelik olarak Ar-Ge caligmalart tamamlanmistir. Bu ¢alismalardan hareketle Yatagan
Santrali i¢in Menderes Masifi g¢ekirdeginde yeralan ve Feldispat mineralleri agisindan zengin
kesimlerine, Afsin Elbistan Santrali i¢in Esence Granitinin Feldispatca zengin kesimlerine, Yenikdy ve
Kemerkdy Termik santrallari igin derin tuzlu su akiferine, Catalagzi santrali igin ise isletme problemi
olan derin taskdmiirii damarlarina CO, enjeksiyonu dngoriilmustiir.

ABSTRACT

Fossil fuels have been a major contributor to the high standard of living. However, possible
requirements to reduce greenhouse gas emissions may limit, alter their use in the future or
sequestration of CO2. When greenhouse gas emissions are under discussion, CO2 is generally the gas,
which receives the most attention for its greenhouse effect. The major greenhouse gas is carbon
dioxide, and fossil energy combustion is the major source of anthropogenic (human-induced) COZ2.
Every time we drive a car, use electricity from coal-fired power plants, or heat our homes with oil or
natural gas, ewe realease carbon dioxide and other heat trapping gases.

Increasing of the earth’s surface temperature, Because of expotential using of fossil fuels, is described
that Global warming.

The expotential growth of the global economy since 1860 has been based on fossil fuel consumption.
During this period, mankind has collectively released approximately 950 billion tons of carbon dioxide
(260 Gt of Carbon) from the burning of oil, coal and natural gas. These fossil fuel emissions have been
increasing at an average rate of 2% a year to a 1997 annual global output of arround23 billion tons of
carbon dioxide (6.3 Gt of carbon). Roughly half of these emissions (3.5 Gt of Carbon) remain in the
atmosphere, the rest being adsorbed by natural processes. CO2 concentrations have increased by 35
% from the pre-industrial 280 parts per million by volume (ppmv) to the current 370 ppmv.Coincident
with these changes, the global average temperatures have increased by almost 1°C at the surface of the
earth.

There are three primary means to reduce CO2 emissions associated with energy production without
reducing economic output:

1. Improve the efficiency of energy conversion and enduse processes

2. Shift to lower-carbon-content fuels (including noncarbon sources, such as renewable energy and
nuclear power)

3. Sequater the carbon released in energy production.
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To reduce greenhose gas emissions effectively and economically, we must be prepared to use all three
of these methods. To date most CO2 mitigation strategies have focused on the first two, and these are
considered by many to be yhe best and most cost-effective first steps in managing greenhouse gas
emissions. But while energy efficiency measures and low-carbon fuels can reduce emissions, ir is
questionable whether they are sufficient to stabilize CO2 concentrations. Therefore, it is prudent to
investigate the role that can be played by carbon sequestration.

Most people understand the terms “carbon sequestration” to means the uptake of CO2 by trees and
other plants through photosynhesis and their storing it is carbon for relatively short time periods.
Another forms of sequestration —injecting CO2 into partially depleted oil reserves- is already
underway to enhance oil production. CO2 could also be injected into unmineable coal seams, thus
enhancing the recovery of the coal bed methane. However, these are only current examples of the
many sequestration options that many someday be technologically and economicall v available.

More broadly, carbon sequestration is the removal of greenhouse gases either directly from from the
exhaust streams of industrial or utility plants or indirectly from the atmosphere, and storing them long-
term so that theycannot interact with the climate system.

From these points, Yatagan, Yenikoy, Kemerkoy (Mugla), Catalagzi (Zonguldak), Afsin-Elbistan
(K.Maras) power plants which are located in our country are selected such as pilot santral and R&D
studies for CO2 sequestration are completed. After these studies, CO2 injection is sugested that;under
the cover units of Menderes massif which is feldispar rich zones for Yatagan Power Plant, feldispar
rich zones of Esence granite for Afsin-Elbistan Power plant,to the deep saline aquifer for Yenikoy and
Kemerkdy Power plants and,to the unmineable coal seams for Catalagzi Power Plant.
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Bilim Eksikligi ve Tiirkiye’nin Sorunlari
Science Deficiency And The Problems Of Turkey

Ali DEMIRSOY

Hacettepe Universitesi, Fen Fakiiltesi, Biyoloji Béliimii/Beytepe/Ankara
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Bu sunumda, Anadolu’nun gesitli yerlerinden gorsel olarak bazi slayt ¢ekimleri yapilmis ve bilim
noksanhgindan dolayr hangi tahribatlarin meydana geldigi goriintiillenmis; hangilerinin de ortaya
¢ikacagr yorumlanmistir. Birgok sorunumuzun oldugu bilinmesine karsin, bir kisminin geriye doniisii
hemen hemen olanaksiz gibi goziikmektedir. Bu sunumda, asagida basliklari verilen, Tiirkiye’yi

onemli olgiide tehdit eden yaklasik 14 konu ve bunlarla iliskili olarak bazi ayrintilar alt basliklar
halinde ele alinmistir,

Bilim yasayarak 6grenmenin degil, olacaklari nceden kestirmenin ve dnlemlerini almanin adidir. Bu
nedenle tiniversitelere 6nemli gorevler diismektedir. Bugiin yasadigimiz sorunlarin altinda, kesinlikle
bilimsel disiince eksikligi yatmaktadir. Diyebilirsiniz ki, tigkagitcilik ve vurgunculuk "6zellikle su
gilinlerde" daha bliyiik yaralar agmaktadir. Eger, biz, iiniversitelerimizden sadece mekanik bilgilerle
donatilmis, tek boyutlu &grenciler yetistirmemis olsaydik, bu talan, vurgun ve bilim yoksunu
girisimlerin muhatabr olmayacak, duyarl bir toplum yetistirmis olacaktik.

Ogretim Uyesi Nedir?
18 yasina gelmeyen bir ¢ocuga neden oy kullandirmiyoruz?

Ben, size, Anadolu'da, son bir yil igerisinde, saptadigim, gozledigim ve gorsel olarak tesbit ettigim
sorunlardan birkag¢ini sunmak istiyorum. Bu sorunlar, gelecekte sizin ¢dzmeniz gerekecek ya da
su¢lanmaniza neden olan sorunlardir. Bu nedenle dikkatle izlemeye ¢alisin.

1. POPULIST POLITIKAYA VE HESAPSIZ MANTIGA-TEK BIR ORNEK
Bitlis'in Sanayilesme Oykiisii

. HAVAMIZ
Dogal Gaz:

. TOPRAGIMIZ

[\

(%)

3.1. GAP (yanlis sulama ve gen merkezlerini kurutma):
3.2. Collesen Turkiye (ugaktan bakis):
3.4. Kot orman isletimi:

4. SU KULLANIMI
4.1. Yanhs su kullanimi- Kus Oltimii:
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4.2. Avlan golii rezaleti
5. SAHILLERIMIZ: Sanayilesme ve turizme bagli olarak, sahil tahribi: Sahiller yagma edildi.
5.1. Kumullar tahrip edildi:
5.2. Sahil seridindeki tarim alanlari tahrip edildi:
6. KIYILARIMIZ
6.1. Karadeniz-Yolu:
7. KANYONLARIMIZ:
7.1. Kopriili Kanyonu:
7.2. Navril Kanyonu:
8. GOLLERIMIZ
8.1. Yok olma aday aday goller: Ornek: Borgka-Karagol:
8.2. Tuz Golii:
Tuz Goliindeki Endemizm:
Aniz yakma:
8.3. Tortum Golii ve Selalesi:
9. NEHIRLERIMIZ
9.1. Divrigi Demir Madeni:
9.2. Murgul ve Ergani'de ayni durumda:
10. ANTIK VARLIKLARIMIZ
10.1. Hasan-Keyf.
10.2 Halfeti:
10.3. Zeugma:
11. FOSILLERIMIZ ve JEOLOJIK VARLIKLARIMIZ
11.1. Yazihan:
11.2: Yol tahribi
12. HASTALIKLI ve TAHRIP EDILEN ORMANLARIMIZ
12.1. Agag hastaliklari:
12.2. Yanls kesim, yanlis dikim:
13. SEHIRLERIMIZ
13.1. Kirtkkale-Sehir-Koy:
13.2. Ankara'nin ugaktan goriiniisii:
13.3. Egirdir:
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14. YAGMA EDILEN CANLILARIMIZ
ILK OLARAK YAPILMASI GEREKEN ACIL BAZI GIRISIMLER NE OLMALIDIR
1. Veri tabani yapilamalidir:
2. Halkr bilinglestirecek ve arastirmalara zemin olusturacak doga miizeleri kurulamalidir
3. TUBA-Yanhs secilim
4. Hedef dogru segilmeli, oncelik dogru konmalidir:

5. Egitilmisler, -belki de akillilar- yurtdisina kagiyor:

SONUC

Gergekgi olmamiz gerekir, biz, geleneklerimiz, géreneklerimiz ve inanglarimiz geregi, doga bilimlerine
yabanci olan bir kiiltiiriin mirascilariyiz. Yiice Atatiirk bunun farkina vararak, bilimi, feni éniimiize bir
rehber olarak yerlestirmeye calisti. Kendi zamanindaki kadrolarin zayifligi ve savas yorgunlugu
nedeniyle bir atilimi yapmasi beklenemezdi. Ancak bu hedefi inanmis kusaklar yetistirme igin gerekli
girisimleri yapabilmisti. Ancak, son 50 yildan beri kése dénmecilik, bilimi gézardi etme, erdemli kusak
yetistirilmesini 6nleyen birgok bilingli ve bilingsiz girisimleri ve yapilanmalari tesvik etme, ne yazik ki,
birgok teknik kadronun yetistirilmesine karsin, bilingli ve gelecege ydnelik ince ve ayrintili planlari
hazirlayabilecek losyonlardan yoksun bir toplum yapisina déniistiik.

Yok olan bir diinyada, ge¢mis bir hi¢ olacaktir. Yasanabilir bir diinyanin ve yasanabilir bir tilkenin
¢ocuklari olmanin zemini; ancak ve ancak bilingli, hedefi dogru, davranis sekli &rnek olan
tiniversitelerce kurulacaktir.

Tim bu aksakliklarin giderilmesi, bilimi rehber yapmis, dogmatik diisiincelerinden arinmis, bu
topraklarin kutsalligina inanmus, her seyden once kendi 6zgiivenine kavusmus, toplumun ¢ikarini kendi
¢ikarinin 6niine koymus, cesur insanlarla basarilacaktir. Ancak bunlar da inanilmaz sifatlarla yalnizliga
iletiliyor, korkutulmaya ¢alisiliyor.

Ulkesine saygili, dogru, arastirici Atatiirk kusaklart olarak, sadece ve sadece bilimi rehber yaparak, bu
calkantili donemi asacagiz ve bu bolgenin yeniden uygarlik diinyasinda énder olmasini saglayacagiz.
Bagka ¢ikar yolumuz yok...

ABSTRACT

In this presentation, several slide takings were visually made from various places of Anatolia and due
1o the science deficiency what kind of demolitions occurred were visioned; and the others of which
would be formed is commented. Although there were many problems, returning back of some appear
nearly impossible. In this presentation given titles following 14 issues mostly threatening and some
details related to these are presented as subtitles.

The science is the name, not the learning of living, forecasting those would be and taking precautions.
So, the universities have to be responsibility of important tasks. On the basis of the problems we take
there is a deficiency of thinking. As you can say, trickery and robbery make much more serious
problems “especially, in those days” . If we were not only educated only certain mechanical
knowledges, we would not be face to face and educate a sensible society.
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What is an Educational Member?
Why should not we vote the child is not adult?

[ want to present several problems I declared, observed and defined visually within last year in
Anatolia. These problems are the problems which are needed to be solved or caused your being
accused. Hence, try watching carefully.

1. A UNIQUE EXAMPLE TO THE POPULISTIC POLICY AND LOGIC
Industrialization history of Bitlis
2. OUR AIR
Natural Gas
3. OUR SOIL
3.1. GAP (wrong irrigation and drying the gene centers):
3.2. Turkey being desertification (aerial view):
3.4. Wrong forest management
4. WATER USE
4.1. Wrong water use — bird deaths:
4.2. Lake Avlan disaster

5. OUR COASTS: Coast demolition due to the industrialization and tourism: The coasts were
destroyed.

5.1. Dunes were destroyed:
5.2. Agricultural areas on the coastlines were destroyed:
6. OUR SHORES
6.1. Black Sea — Highway:
7. OUR CANYONS:
7.1. Kopriilii Canyon:
7.2. Navril Canyon:
8 OUR LAKES
8.1. The lakes apt to extinction: Example: Borcka — Karagol:
8.2. Tuz Golii:
Endemism in Tuz Golii:
Harvesting:

8.3. Tortum Lake and Waterfall:
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9. OUR RIVERS
9.1. Divrigi Iron Ore:
9.2. Murgul and Ergani are alike:
10. OUR ANCIENT LANDMARKS
10.1. Hasankeyf
10.2. Halfeti:
10.3. Zeugma:
11. OUR FOSSILS AND GEOLOGICAL VALUES
11.1. Yazthan:
11.2. Highway destroying
12. OUR PATIENT AND DESTROYED FORESTS
12.1. Arboreal diseases:
12.2. Wrong cutting, wrong sewing:
13. OUR CITIES
13.1. Kirikkale— City-Village:
13.2. Aerial view of Ankara:
13.3. Egirdir:
14. OUR REMOVED LIVING BEINGS
WHAT SHOULD SOME URGENT PRECAUTIONS BE MADE BEING FIRSTLY NECESSARY?

1. Database must be made.

2. Natural museums must be established on the basis of enlightenment of Turkish people and the
researches.

3. TUBA - Wrong selection
4. The target must be selected truly, the initiative must be put truly.

5. Educateds, -perhaps clevers — flee abroad.

CONCLUSION:

It is necessary to be realistic, we are cultural inheritors unusual to natural sciences thanks to our
traditions, habits and beliefs. Being aware of this, Great Atatiirk made the science as a guide for us.
Due to the weakness of leader teams and war sickness it was not expected that he hadn’t made a great
attempt. But, he could have made necessary attempts for educated generations with a believed aim.
However, since last 50 years trickery, ignoring science, encouraging many conscious and unconscious
attempts and organizations preventing the education of benevolent generation, unfortunately, although
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many technical personalities were educated, we turned to a society without lotions they may prepare
the examined and detailed plans.

On a disappearing earth the past will be none. The foundation of a vivid earth and a country, only one
conscious, targeted and model behavior will be set.

Abolishing the all of these faults will be successed with the courageous people, making science as a
guide, refined from dogmatric ideas, believed the holiness of these lands, further reached self —
confidence, leading much more benefit of the society than that of his own. But, even these having
loneliness and trying being feared.

As the honourable, true, researcher members of Atatiirk generation, only making science as a guide,
we surpass this turbulent period and provide this region leading in the civilization world. No another
way we have.

25



57. Tiirkiye Jeoloji Kurultay: 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

Tip ve Jeoloji
Medicine and Geology
Yusuf izzettin BARIS

Giiven Hastanesi, Ankara
oz
Tip biliminin jeoloji ile ilgisi, safra kesesi, bobrek ve mesane taslariyla baglamistir. Bu tiir hastaliklar
cok siddetli karin agrisi yaptigi i¢in insanlar hekimlere basvurmak zorunda kalmislardir. Eski
doénemlerde yukarida organlardaki tasi gdriintiileme imkani olmadigr igin sadece klinik bulgulara

bakarak tas olabilecegi diisiiniiliiyordu. Ender hallerde, idrar ile tas dustiriildiginde hastaligin sebebi
anlasihyordu. Bugiin bile yukaridaki organlarda neden tas olustugunu tam olarak bilmemekteyiz.

Osmanli Imparatorlugunda hekimlik Musevi, Rumlarin inhisari altindaydi. ilk tip okulu 14 Mart 1827
tarihinde 1. Mahmut tarafindan Istanbul'da, askeri hekim yetistiren Tiphane-i Amire veya Mekteb-i
Tibbiye-i Sahane ismiyle agilmustir. Sivil tip okulunun agilmasi ise 1909 yilinda olmustur. Tibbiye'de
okutulan fizyoloji, knmya anatomi, botanik derslerinin yaninda hazirlik déneminin 4. sinifinda
Tabakat-iil Arz veya [lm-iil Arz ya da L-ma'aden jeoloji dersi veriliyordu. Bu dersi anlatan ibrahim
Liitfii Pasa'min ¢ok zengin tas koleksiyonu varmis. Hoca mineralojiyi ¢ok iyi bildigi igin “Tase
Ibrahim Pasa” diye anilirmis!

Tiirkiye Cumhuriyetinde jeoloji ile tibbin ilgisi, bizim asbestle ilgili bir hastalik olan mezotelyoma
denilen, akciger ve karin zari kanseri tizerinde 1974 yilinda Eskisehirin Mihalicgik ilgesinde o zaman
MTA da calisan Jeolog Asim Goktepeli ile yaptigimiz epidemiyolojik calismalarla ortaya ¢ikmistir.
Bu ¢alismamiz MTA Genel Miidiirii direktorii olan Sadrettin Alpan tarafindan desteklenmistir. llgede
bizi karsilayanlar arasinda bulunan Cumbhuriyet Saveisi konuyu Ogrenince, “Sizin bahsettiginiz
hastaliklar burada var. Adli vakalarda otopsi yapilirken, Olenlerin akcigerlerinde taslasmis
olusumlar dikkatimi ¢cekmisti. Otopsiyi yapan doktora, “ Akcigerden parca ahp bunlar1 analiz
ettirsen iyi olur” demistim. Doktor omuzunu silkerek, “Bunlar gecirilmis tiiberkiiloza bagh.
Arastirmaya degmez” demisti!” diyerek soze karigmisti.

Bugiin I¢ Anadolu'nun kirsal bélgelerinde yaklagik 16 milyon insanimiz gevresel yolla asbest ve fibroz
zeolite solumaktadir. Akciger zarinin mezotelyomasinin sebep oldugu sivi birikimi Tiberkiiloz, karin
zar1 mezotelyomasinin su birikintisi ise yillarca Siroz olarak teshis edilmistir. 1949-1955; 1961-1965
yillari arasinda gegen ogrencilik, asistanlik egitimim sirasinda bize mezotelyoma'dan bahseden bir
ogretim gorevlisi veya iiyesi olmamasi, tilkemizde tip egitiminin kalitesi hakkinda bir fikir verir.

Hacettepe U. Tip Fakiiltesi Gogiis Hastaliklari Anabilim Dalinda 1974 yilindan beri stirdiirdiigimiiz
asbest ve fibroz zeolite'nin—erionite—sebep oldugu hastaliklar {izerinde epidemiyolojik ¢alismalarda
jeoloji alaninda MTA dan Asim Goktepeli ve Esref Atabey. Ankara U. Fen Fakiiltesi Jeoloji
Miihendisligiden Umran Dogan ve Hacettepe U. Yer Bilimleri Bolimiinden Meral Dogan Tiirkiye'de
Tibbi Jeoloji Kurulunun olusturulmasina yardimei olmuslardir.
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ABSTRACT

In the history the relationship between medicine and geology has started with the diagnosis and
treatment of gallbladder, kidney and bladder stones. At these diseases causes severe abdominal pain
people have to visit medical doctor. Since there was no radiological facilities diagnosis of stone
related organ disease mostly depends clinical presentation.Sometimes patients was observing stone
coming out during urination. By the way even now pathogenesis of stone formation is not well known.

During Ottoman Empire medical practice was heading by Jews and Greek people until first military
medical school was founded by II. Mahmut on March 14, 1827 in Istanbul under the name of Tiphane-1
Amire or Mekieb-I Tibbive-1 Sahane. However Civilian Medical School was founded at 1909 in
Istanbul. Teaching in medical school there were lessons abour botanic, chemistry, physicology,
anatomy and even on the forth grade there were geology classes with the name of Tabakat-iil Arz or
Hm-iil Arz or

L-Ma'aden. The famous geology instructor was Ibrahim Liitfii Pasa who was called as Tas¢i Ibrahim
Pasa because of his huge stone collection.

In Turkey the relation between geology and medicine has started after our epidemiological survey on
asbestos related disease with Geolog Asim Goktepeli from MTA in Mihaliggik region of Eskisehir at
1974. At that time the director of MTA was Sadrettin Alpan who supported our work in the rural part
of Central Anatolia. At the beginning of our survey in Mihaliggik we met with governor and judge, who
quoted “I believe that there must be asbestos induced lung diseases in this area. In all murdered cases
we used 1o ask autopsy from our doctor. Some time I observed that the surface of the lung of victims
was covered with stones. Once I asked from the doctor to send the specimens to the university in order
10 know what was the problem. But he answered, “Just forget it. These finding are related to
tuberculosis infection.”We believe that nearly 16 million people from the rural part of Central
Anatolia environmentally exposed asbestos fibers from white stucco made from white soil
contaminated with tremolite asbestos. Before our research, pleural effusion due to asbestos related
malignt mesotehloliama mistakenly diagnosed as tuberculosis;, asbestos related peritoneal
mesothelioma ascitis mistakenly diagnosed as cirrhosis of liver. During my medical school education
between 1949-1955 and my residency training period between 1961-1965 none of our faculty members
talked about asbestos induced diseases. This gives an idea about our medical training quality in
Turkey.

Our researches about asbestos and fibrous zeolite related diseases in Central Anatolia, started at
1974. We were colloborating with geologists Asim Goktepeli and Esref Atabey from MTA; and Umran
Dogan from Science Faculty of Geology Engineering Department of Ankara University and Meral
Dogan from Hacettepe University, Earth Sciences Department. These scientists are helping for the
Sfoundation of Medical Geology Society in Turkey.
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Turk Dogal Tas Sektorii’niin Gelisimi Ve Sektorde Miihendislik
Disiplinlerinin Onemi

The Development Of Turkish Natural Stone Sector And The Importance Of
Engineering Education In This Sector

*Ferah (BACAKOGLU ) TURKMEN ve **Feridun Cemal FILAZI
*D.E.U. Torbali MYO Mermer Programi, Torbali-IZMIR
Sferah.turkmen@deu.edu.tr
**4limoglu Mermer Granit A.S. Ankara Asfalti, Kemalpasa-1ZMIR

0z
Anadolu’nun zengin dogal tas kaynaklari, tarih boyunca gesitli medeniyetler tarafindan kullaniimistir.
Hititler donemiyle baslayan tas kullanimi: Helen ve Roma medeniyetlerinde altin ¢agina ulasmistir.

Selg¢uklu ve Osmanh medeniyetlerinde de dogaltaslar yogun olarak kullanilmistir. Gegmis donem
medeniyetlerinde tagin kullanimi, liiksiin ve ihtisamin gostergesi kabul edilmistir.

Cumhuriyet doneminde de yapilarda dogal tas kullanimina 6zen gdsterilmistir. Ancak, 1950-1980
yillar1 arasinda dogal taslar, daha ¢ok mezar tasi olarak degerlendirilmistir. 80°li yillarda; insaat
sektoriinden gelen talepler, disa agilma politikalari ve 1985 yilinda yiiriiliige giren “Maden Kanunu” ile
canlanmaya baglayan sektorde ciddi atilimlar gzlenmektedir. Tiirk Dogal Tas Endiistri’sinde yatirim,

tiretim ve ihracat agisindan son 15 yilda elde edilen biiyime hizi, % 13,6 orani ile diinya ortalamasinin
iki katina ulasmustir.

Zengin renk ve desen gesitliligine sahip Tiirk Dogal Tas Endiistrisi’nde iiretim ve ihracatimiz her yil
bir 6nceki yila gore %30-40 artis gostermektedir. 1980 Ii yillarda 15 milyon $ olan dogal tas ihracati,
2003 yilinda 430.7 milyon $* a ulagmistir.

Turkiye Dogal Tas ihracatinda; 1980'li yillarin ortalarina kadar Ortadogu iilkeleri agirlik kazanirken,
1986 yilindan sonra Avrupa Toplulugu iilkeleri 6n plana ¢ikmistir. 2000-2003 yili toplam verileri
incelendiginde ise, en yogun ihracatin Amerika ve Cin Halk Cumhuriyeti’'ne yapildigi, Orta Dogu
Ulkelerine yapilan ihracatlarin siirdiigii, AB iilkelerinin ise daha alt siralarda yer aldig1 gozlenmektedir.

Son yillarda “Bor Tuzlari”n1 da gegerek maden ihracatimizin % 50sinden fazlasini karsilayan sektériin
yakin hedefi; mevcut sorunlarinin giderilmesi, daha kaliteli tiretim, yeni pazarlar ve ihracattal milyar
$’1 asmak olarak ozetlenebilir.

Heniiz kesin envanteri bile yapilmamus. sinirsiz denilebilecek kadar zengin dogal tas rezervlerine sahip
tilkemizin; emek ve risk yogun bu sektordeki gelisimi, miithendislik bilimlerinin disipliner bir ¢alisma
yiirtitmesi ile gergeklesebilir.

Dogal taglarin; ocaklarda hammadde iiretiminden baslayarak, isletme ve isleme tesislerinin tiim alt yapi
calismalar, kullanilan makina ve ekipmanlarin se¢imi, mamul iiriin haline getirilmesi, malzemenin
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nakli, tanitim ve pazarlamasi, yasadigimiz mekanlarda kullanimi, yipranmaya bagli olarak onarimi ve
restorasyonu, artik Grtinlerin degerlendirilmesi 6zetle bu 6nemli yer alti zenginligimizin en az kayipla
tilkemiz ekonomisine kazandiriimasi ¢esitli meslek dallarinin koordineli calismasi ile miimkiin olabilir.

Veriler heniiz kesinlesmemis olmakla beraber, 2003 yilt itibariyle dogal tas tiretiminin 1.7 milyon m’
civarinda oldugu ifade edilmektedir. Sektérde; séz konusu iiretimi gergeklestiren 1600’ iin lizerinde
ocagin, 1200 adet kiigiik ve orta &lgekli fabrikanin, 17000’in tizerinde atolyenin bulundugu ayrica
makina-ekipman, nakliye ve pazarlama da distiniildugtinde fiilen 250000°in iizerinde calisan oldugu
distintilmektedir.

Bir ¢cok miihendisin issizlik sorunu ile karsi karsiya bulundugu giiniimiizde, sektoriin faaliyet gosterdigi
tim alanlarda ¢ok ciddi kalifiye eleman sorunu bulunmaktadir. Universite-Sanayi isbirligi
cercevesinde, alayli-mektepli kaynasmasi énemle dikkate alinarak lisans egitimine baslanildigi andan
itibaren 6ncelikle sektdrii tanimak gerekmektedir. Bu noktada; Jeoloji, Maden, Jeofizik, Metaliirji-
Malzeme, Makina, Insaat, Elektrik-Elektronik, Mimarlik, Cevre ve Endiistri Mithendisligi yan sira
Isletme, Pazarlama, Arkeoloji konularinda ¢aligan tiim meslektaslarimizin TAS’1 tanimalari ve mesleki
donanimlarinin iyi olmasi gerekmektedir. Koordineli ¢alismay yiiriitebilen tiim meslektaslarimiz yeni
is olanaklarina kavusurlar iken; sektorel bazda da kaliteli iiretim yam sira AR-GE ve Fizibilite
calismalarina ciddi katkilar saglayacaktir.

ABSTRACT

Natural stone sources of Anatolia had been used by different civilizations throughout the history.
People first used stone in the time of Hittites and it reached its golden age in Greek and Roman time.
Seljuck and Ortoman civilizations also used natural stone intensively in the history, usage of stone was
the sign of luxury and magnificence.

Natural stone usage was paid attention in Republician time, however it was mustly used in Graves in
1950s — 1980s. In 1980s, demands from construct on sector, foreign trade policies and “ Mine Law
that come into operation in 1985 caused this sector to develop. Considering investments, production
and exportation, development rate in Turkish Natural Stone Industry that was gained for the last fifteen
years is %13.6 and it is twice times more than worlds avarage.

Production and expotation rates in Turkish Natural Stone Industry which has rich variety of colour
and design increases % 30 - 40 each year considering previous years. Natural Stone Exportation that
was $ 15 million in 1980s eaches of $ 430.7 million in 2003.

In turkish Natural Stone Exportation, mostly middle East Countries were important until 1980s.
However after 1986, European Union Countries have come to the fore. When we consider 200 — 2003
years records, the most important exportation is done with America and China . Exportation to Middle
East Countries is still going on and the least amount is for European Countries.

In recent years the goals of this sector that meets the half of mine exportation are more gualified
production, solutions to the present problems, new marketing places and exceeding $ 1 billion in
exportation.

Our country has really rich natural stones, sources besides we dont know the certain oatums so the
development of this sector depends on the education of engineers.
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Rawmaterial production in natural stones, substructure works in factories, chocie of machine and
equipments, producing, transportation of materials, advertising and marketing, usage of materials in
living places, restoration depending on getting warm out and usage of waste material; usage of this
important underground source with the least last in our economy depends on the group work of
various professions.

Although we don’t know the certain datums, it is explained that natural stone production has been
about $ 1.7 million n’ since 2003. in this sector it is estinated that there are more than 1600 mines,
1200 factories and 17.000 workshops besides considering machine — equipment, marketing and
transportation there are more than 250.000 workers.

Many engineers come face to face with the problem of unemployment nowadays and our sector needs
really so many qualified people in various areas. It is important to know about sector paying attention
the relation of educated and uneducated people when the education begins in the frame of Universty —
Industry cooperation. Consequently both geology , mine , Geophysics Metallurgy, Equipment,
Machine, Construction, Electric — Electronic, Industry, Enviroment and Architecture Engineering and
people works in administraiton, marketing and archeology should knowstone and should be well —
informed about subject. All collegues performing cooperate works have new opportunies and qualified
production. Alson these people help to the study of AR — GE and feazibility.
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1 Mayis 2003 Bingol Depreminin Baz1 Ozellikleri
Some Characteristics Of 1 May 2003 Bingil Earthquake
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oz
Dogu Anadolu Fay Zonu iizerinde bulunan Binggl yakinlarinda 1 Mayis 2003 tarihinde meydana

gelen, s1§ odakh (h=15 km) ve Mw = 6.4 biiyiikligiindeki depreme ait odak mekanizma ¢oziimleri
normal bilesenli dogrultu atimh faylanma vermektedir.

Deprem sirasinda olusan yiizey kiriklarinin arazide en iyi gozlenebildigi alan Bingdl kuzey-
kuzeydogusundaki Cukurdere, Giirciipinar ve Kértiidev arasinda kalan alandir. Kiriklarin dogrultulan
K5-30' D ve uzunluklar 4-25 m arasinda degisir. Kiriklar iizerinde Scm yi gegmeyen diisey atimlar
gozlenebilmektedir. Ancak dogrultu atima iliskin herhangi bir veri bulunmamaktadir. Daha buyitik
boyutlu hareketler ise heyelan ya da ¢amur akmalari bi¢imindedir. Dolayisiyla arazi gozlemleri ile
yukarida sozii edilen depremin odak mekanizmasi arasinda saglikli bir korelasyon kurmak olasi
degildir.

Diger yandan sismolojik arastirmalar 2003 Bing6l Depremi’nin ii¢ farkli noktada ve farkli
mekanizmayla olusan ii¢ soktan meydana geldigini ortaya koymustur. Bunlardan birincisinin derinligi
10 km, kaynaklandig: fay diizleminin azimutu, egimi ve kayma vektorii sirastyla 3297, 79", -174" diir.
Ikinci lokasyon birincinin 10 km kuzeybatisinda yer alan Sudiigiinii koyii yakinindadir. ikinci sokun
derinligi 2.5 km ve kaynaklandigi diizlemin azimutu, egimi ve kayma vektérii sirasiyla 320", 85, -86

dir. Normal karakterli olan ilk iki soktan oldukga kiigiik olan iigiincii sokun mekanizmast ters faylanma
hareketi vermektedir.

2003 Bingdl depreminin artgi soklarinin dagilimi, yoredeki hasar dagilimin yonsemesi ve diri fay
paterni ile uyumluluk gostermektedir. Bu da, depremle hareket eden fayin kuzeybati-giineydogu
dogrultulu oldugunu isaret etmektedir.
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ABSTRACT

Focal mechanism solutions of shallow focus and Mw=06.4 sized earthquake that is occured near Bingdl
on the East Anatolian Fault Zone yield a strike-slip faulting with normal component.

There are some surface ruptures in the area among Cukurdere, Giirciipimar and Kortidev villages.
Strikes of these features are N5 "-30°E and their lenght vary 4-25 m. Normal slip that can be observed
on these structures doesn’t exceed 5 cm. However there aren’t any any data for strike slipping on these
features. The bigger movements relating to this eartquake are landslides and mudflows. Therefore it is
not possible to make a reasonable correlation between these observations and 1 May Bingol
Earhquake.

Results of analysis complex waveforms yield three subevents showing different faulting mechanism
which are located along a NW-SE direction. The depth of the first source is 10 km, the strike, dip and
rake are 3297, 79, -174, respectevely. The sense of motion on the fault broken by the first subevent
is right-lateral strike slip concidering the aftershock distribution that is NW-SE trending. The second

subevent occured 10 km to the NW of the first one and the third subevent took place to the to the
SE of the first subevent . Depth of the second point surce is 2.5 km, the strike, dip and rake are 320",
85", -86, respectevely. The third subevent is a minor event showing predominantly revers faulting
mechanism.

There is a similarity among the aftershock distribution of 2003 Bingél Earthquake, the damage
distribution and the active fault pattern in this region. This situation also shows that 2003 Bingél
Earthquake is generated from NW-SE striking strike-slip faulting
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1990-2003 Yillarina iliskin Dogu Anadolu Deprem Verilerinin Istatistiksel
Coziimlemesi
Statistical Analysis Of Earthquake Data Of East Anatolia For Years 1990-2003

Miikerrem YILMAZ', Ekrem KALKAN", Necmi YARBASI® ,

Goksin AKSOY", Ufuk AYDIN" ve Azer KADIROV"
" Atatiirk Universitesi Deprem Arastirma Merkezi Miidiirligii, 25240 ERZURUM

mukerrem@atauni.edu.tr, ekalkan@ atauni.edu.tr, nyarbasi @ atauni.edu.tr

(077

Tiirkiye ve yakin gevresi, diinya iizerindeki biiyiik deprem kusaklarindan biri olan Alp-Himalaya
deprem kusag: Gizerindedir. Diger taraftan, Kuzey Anadolu Fayr ve Bitlis Bindirme Zonunun aktif
olduklari 6teden beri bilinmektedir. Bu ¢alismada; Dogu Anadolu’yu igine alan, 35%43° kuzey
enlemleri ile 35%-47° dogu boylamlari arasindaki bélgede, son 13 (1990-2003) yilda gozlenen yaklasik
40.250 adet M>2.0 depreme iliskin veri, magnitiidlerine ve olus zamanlarina (yil, mevsim, ay, gece-
glindiiz, zaman dilimi gibi) gore siniflandirilmis; zamanin, deprem magnitiidleri ile olus sayilari
tizerinde etkili olup olmadigi arastirtlmistir.

Elde edilen veriye gore, deprem sikliklar: ile magnitiidleri arasinda iliski meveuttur. Magnitiid rastlanti
degiskeni ve belli zaman dilimlerinde gozlenecek 4,0<M<7.0 arasindaki depremlerin olasi yogunluk
fonksiyonlari bulunmustur. Sonug¢ olarak, M>5,0 olan depremlerin geri doniis siireleri tahmin
edilmistir.

ABSTRACT

Turkey and its near surroundings take place on the Alp-Himalia seismic belt, the most important
earthquake zone in the world. On the other hand, it has been known that the North Anatolian Fault and
the Bitlis Overlap Zone have been active for a long time. In this research, the data related to 40.250
and M>2,0 earthquakes that were observed in last 13 years (1990-2003) in the region between the 35'-
43° North latitudes and the 35°-47° East longitudes was classified according to the time and on
magnitudes; and the relationship between the magnitudes and periodical times was investigated.

According to the data, there is a relationship between the magnitudes and periodical times of the
earthquake. In the study, the random variable and the probable density of the earthquakes berween
4,0<M<7,0 that was observed in the certain time periods were found. In conclusion, periodical times of
turning back of the M>5,0 earthquakes were forecasted.
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Amik Havzasi (GD Tiirkiye) Bir Uclii Kavsak Noktasi Olabilir Mi? SPOT
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Dogu Akdeniz’deki plaka hareketleri, Amanos ve Olii Deniz fay zonlariyla, Kibris yayr ve onun
karadaki uzanimlari boyunca, Arap/Anadolu, Afrika/Arap ve Anadolu/Afrika plaka sinirlari arasinda
gerceklesmektedir. Kuvaterner yasli Amik Havzasi’ni merkez olarak igine alan Hatay yoresine ait
SPOT XS goriintiisiine uygulanan ayrintili yersel zenginlestirme ve simiflama islemleri, KD-GB
dogrultusunda uzanan belirgin bir tektonik ¢izgiselligin varligini ortaya ¢ikarmistir. Giincel sismik
veriler, bu ¢izgiselligin doguda Amik Havzasi’nda séniimlendigini ve giineybatiya, Kibris Yayi’'na
dogru devam ettigini gostermektedir. Kenar zenginlestirme ve kontrolsiiz simiflama yontemleri
kullanilarak SPOT XS goriintiilerinden ortaya ¢ikarilan yapisal gizgisellik uzammlari ve Hatay
yoresindeki sismik veri dagilimi, bu bélgenin Dogu Anadolu ve Olii Deniz fay zonlari ile Kibris-
Antakya transform fayindan etkilendigine isaret eder. Bu fay birliktelikleri, Afrika ve Arap plakalarinin
kuzeye, Avrasya plakasina dogru hareketiyle de uyumluluk sergilemektedir. Amik Havzasi, bu
¢alismada Dogu Anadolu fay zonunun devamu olarak yorumlanan Amanos, Olii Deniz ve Kibris-
Antakya transform fay zonlarinin birbirleriyle etkilesimleri sonucu olusmustur. Yukarida sézii edilen
yapisal zonlara ait aktif faylar, Amik Havzasi’nda bir {iglii kavsak noktasi olusturmaktadir.

ABSTRACT

In the eastern Mediterranean, the plate motions occur among the Arabia/Anatolia, the Africa/Arabia
and the Anatolia/Africa boundaries along the Amanos, the Dead Sea Faults and the Cyprus Arc with
its extension on land. Detailed enhancement and classification procedures applied to SPOT XS
imagery of the Hatay region, and centered on the Quaternary Amik Basin, have revealed a prominent
NE-SW-trending tectonic lineament. Recent seismicity suggests that this NE-SW-trending lineament
dies out in the Quaternary Amik Basin in the east and continues to the Cyprus Arc to the southwest.
Structural lineament extensions derived from SPOT XS imagery using linear edge enhancement and
unsupervised classification methods, and the distribution of seismicity in the Hatay region show that
this region has been affected by the East Anatolian Fault Zone, the Dead Sea Fault Zone and the
Cyprus-Antakya transform fault. These fault associations accommodate northerly movement of the
African and Arabian plates toward the Eurasian plate. The Amik Basin appears to have been formed
by interaction among the Amanos Fault which is interpreted here as the continuation of the East
Anatolian Fault, the left-lateral Dead Sea Fault, and the left-lateral Cyprus-Antakya transform fault.
The active faults belonging to the aforementioned structural zones form a triple junction by meeting in
the Amik Basin near Antakya.
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Giineybati Anadolu’d_a Sismik Sogurulmanin ( Q™ ) Aktif Tektonikle iliskisi
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Aktif tektonik ve etkin depremsellik 6zellikleri ile bilinen Giineybati Anadolu’da (36°-39° K enlem ve
28°-32° D boylam) kabuga ait sogurulma (Q') parametresi, Koda Dalgast yontemini kullanarak
hesaplanmis ve aktif tektonikle olan uyumunu ortaya konulmustur. Giineybati Anadolu, Alp-Himalaya
orojenik kusag i¢inde yer almakta olup, Ege, Anadolu ve Afrika plakalarinin dogrudan dokanak
halinde bulundugu bindirme zonu igindedir. Ege hendegi ya da yitim kusagi boyunca, Afrika levhasi
kuzeye Ege-Anadolu levhasinin altina 2.5-2.7 cm/yilhk bir hizla dalmaktadir. Etkin olan blok
faylanmalar degisik dogrultularda birbirlerini kesen normal faylar seklinde gelismislerdir. Giineybati
Anadolu’da KD-GB, KB-GD, D-B ve K-G gidisli ve es yayli normal fay takimlarinin gelismis
bulunmasi, bu alanin yeni tektonik désnemde, ¢ekme tektonigi denetiminde gelisen blok faylanma ile
olustugunu kanitlamakta, bu faylar giiniimiizde de aktifligini korumaktadir. Bu durumun sismik
dalgalarin sogurulmasina biiyiik etkisi olmaktadir. Giineybati Anadolu igin yapilan sogurulma
analizlerinden tektonik zonlar boyunca yiiksek sogurulma degerlerinin varligi tespit edilmistir. Bunun
i¢in koda dalgalarina ait sogurulmanin belirlenmesinde Sato (1977) metodu uygulanmustir. Veri olarak
1996 ile 2000 yillart arasinda Isparta istasyonundaki (ISP) kaydedilmis 78 depreme ait genis-bant
kayitlar kullanilmistir. Koda kalite faktorii (Q) degerleri, t < 100 sn (erken koda dalgalari) i¢in 1843 ila
428+150 (sogurulma degerleri 0.055+0.0091 ila 0.0023310.00083) ve t > 100 sn (geg koda dalgalari)
igin 71£10 ila 7494383 (sogurulma degerleri 0.01408+0.0019 ila 0.00133+0.00068) arasinda tespit
edilmistir. Q’nun frekans bagimlilik derecesi kesme zamani 70 sn igin Q () = (62 * 1.9) 07640049
kesme zamani 130 sn igin Q (f) = (98 + 1.2) 24720070 ,jlarak belirlenmistir. Bu sonuglara gore,
Giineybati Anadolu’da kabukta frekans bagimlilik derecesi ve sogurulma degerleri oldukga yiiksektir.
Bu durum sismik sogurulmanin aktif tektonik zonlarla daha fazla oldugu gostermektedir. Frekans
bagimlilik derecesinin derinlikle artmasi kabuk igindeki bir diisik hiz zonunun veya manto
malzemesinin kabuk igerisine dogru sokulumun varhg; ile agiklanabilir.
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ABSTRACT

In Southwestern Anatolian Region which is known having features of active tectonics and seismicity
(36" 39" N lattitude and 28°-32° E longitude), the attenuation parameters (Q') of crust were
determined using by Coda Wave Method, and the harmony was showed relation to active tectonics.
The Southwestern Anatolia is located in the Alpine-Himalayan orogenic belt where the Aegean-
Anatolian and the African plates are in contact. The African plate is subducting beneath the Aegean—
Anatolian plate with a subduction velocity of 2.5-2.7 cm / year. These tectonic movements have been
reflected to the crust as block faulting. These are several normal faults crossing each other in several
directions. Development of NE - SW, NW - SE, E- W and N — § trending normal faults in southwestern
Anatolia indicates that an extentional tectonic regime has been active in new tectonic stage. This
stuation effets to the attenuation of seismic waves. According to the study of analysis of attenuation, the
high values of attenuation were determined in Southwest Anatolia. For this The Sato (1997) method
was used to determine attenuation values. The earthquake data used were recorded broad-band
seismograms (78 earthquakes) at ISP station between 1996 and 2000. For the south West Anatolian
region the Coda quality faktor (Q) values were determined Jor t < 100 sec (the early coda waves)
between 18 + 3 and 428 + 150 (the attenuation values are between 0.05540.009] and
0.00233140.00083), for t > 100 sec (the late coda waves) between 71+10 and 7494383 (the attenuation
values are between 0.01408+0.0019 and 0.0013340.00068 ). The frequency dependence of Q at the
lapse time of 70" sec is Q (f) = (62 £1.9) /7% and Q (f) = (98 £1.2) /57907 4 the lapse time of
130 sec. The results of this study indicate a significant attenuation of seismic waves in the crust in the
South Western Anatolian regions. This stuation shows that the high attenuation occurs in active
tectonic zones. Increasing the dependence of frequency with depth suggests the possibility of a
magmatic intrusion or low velocity zone in the lower crust.
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Hovd Fayr’min Neotektonik Ozellikleri, Bati Mogolistan
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Calisma alan1 Bati Mogolistan’da, Mogol Altay: orta kesiminde yer alir. Mogol Altayr Orta Asya
siradaglarindan biri olup, KB’da Rusya Sayan ve GD’da Cin Tiyensan siradaglarina baglanir. Siddetli
kivrimlanma ve faylanmanin oldugu, Geg¢ Paleozoyik ve daha sonra Senozoyik tektonik hareketleri
sonucu gelisen orojenik bir kusaktir. Bolgede bu siradag, Siliiriyen bazik kayaglari ile Ust Devoniyen
(?) ve /veya sonrasi asidik intriisif kayalar tarafindan kesilen, Prekambriyen diisiik-dereceli metamorfik
ve Kambriyen-Karbonifer metasediment ve volkanotortul kaya birimlerinden olusur. Mogol Altay1
bolgesel olcekte, Ge¢ Senozoyik'ten beri gelisen KB-GD uzanimli, bindirme bilesenli ve sag yonli
makaslama zonu olusturup, giiney-giineybati Mogolistan’da, Gobi Altay’da bulunan KD-GB uzanimli,
sol yonlii makaslama zonuna eslenik konumdadir.

Hovd fayt Mogol Altayi’nda, sag yonli makaslama zonunda gelisen aktif sag-yonlti dogrultu atimli
faylardan biri olup, KB-GD uzanimli ve ¢ogunlukla bindirme, yersel normal bilesene sahiptir. Hovd
fay1 kisa mesafelerde devam eden kosut, yari-kosut kollardan olusmakta ve genellikle temel kayalarin
eski sinirlart ile derin-koklii intriisif kesme dokanaklarini kullanmaktadir. Hovd fayinin buyiik bir
kesimi Mogolistan sinirlar iginde kalmakla beraber, kuzeybatiya dogru Kazakistan ve Rusya devlet
topraklari i¢ine de devam eder. Bu ¢alismada, GD’da Doot Soom ile KB’da Bayan Ulgi Eyaleti
arasinda fayin yaklasik 120 km’lik kesimi ¢aligilmistir.

Hovd fayinin tektonik konumu jeolojik haritalamadan Once Landsat goriintiileri ile ¢ahistlmis ve
aktivitesi; sinirlanmus, bigilmis, 6telenmis birimler, 6telenmis akarsular, V-gekilli vadiler, pozitif ¢icek
yapilari, taraga ve bigilmis yelpaze ¢okelleri gibi morfotektonik 6zellikler ile belirlenmis, daha sonra da
depremler, yiizey yirtilmalari ve sivilagma gibi sismik veriler ile degerlendirilerek yorumlanmagtir.

Fay izi boyunca, bolgede yapilan 6nceki ¢alismalarla yaklasik uyumluluk gosteren bindirme bilesenli
yersel sag-yonlii 6telenmeler tesbit edilmistir.Bununla beraber, Fayin karmasik geometrik yapisi ve en
yash taraga aliivyal yelpaze ¢okellerinin yas eksikligi ile temel kayalar ve bu geng ¢okeller arasindaki
uzun dénem birim yoklugu nedenlerinden dolay1 belirli bir hareket orani elde edilememistir.

Hovd Faymnin biiyiik olasilikla, Hindistan kitasinin Asya igine kenetlenmesiyle Mogol Altayi’ni
etkileyen kita i¢i deformasyon hareketinin evrimi stirecinde, Ge¢ Senozoyik’ten beri gelistigi
diistiniilmektedir.
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ABSTRACT

The study area is located at central part of Mongolian Altai situated in West Mongolia. The Mongolian
Altai is one of the mountain ranges of the Central Asia which is linked to Russian Sayan Range in the
NW and China Tian Shan Range in the SE. It is an orogenic belt developed in late Paleozoic and later
overprinted by Cenozoic tectonic movements characterized by intense folding and faulting. In the
region, this mountain range is represented by Precambrian low-grade metamorphic rocks and
Cambrian- Carboniferous metasediments and volcano-sedimentary units cut by Silurian basic rocks
and Upper Devonian (?) and /or post-Upper Devonian acidic intrusive rocks. The Mongolian Altai
regionally depicts NW-SE trending dextral shear zone with thrust component developed since late
Cenozoic which behaves as conjugate to and abuts against NE-SW trending sinistral shear zone at its
southeastern part, the Gobi Altai, located in the south-southwest of Mongolia.

The Hovd fault is one of the NW-SE trending active right-lateral strike-slip faults in dextral shear zone
of the Mongolian Altai and displays almost thrust and local amount of normal component. The Hovd
Jault includes parallel to subparallel fault segments continued in short distances and generally follows
older boundaries of basement rocks and deep-seated cross-cutting intrusive contacts. The great part of
the Hovd fault is located in Mongolia continuing also toward northwest through state lands of
Kazakhstan and Russia. In this study, about 120 km length of this Sfault has been studied between Doot
Soom (settlement) in the SE and Bayan Ulgyi Aimag in the NW.

The tectonic setting of the Hovd fault was carried out by using Landsat images prior to Geological
mapping and its activity has been evidenced by morphotectonic features such as; bounded, dissected
and offset units, offset streams, V-shaped valleys, positive flower structures, terraced and dissected fan

' deposits and later interpreted by evaluating seismic events such as; earthquakes, ground ruptures and
liquefactions.

Along the trace of the fault, some local right-lateral displacements with reverse components were
observed which are nearly consistent with previous studies carried out in surrounding regions.
However, a reliable rate of movement could not be obtained due to as it displays a complex geometric
structure and lacks of the age of the oldest terraced alluvial fans and also long lasting depositional
gap between basement rocks and these younger fan deposits.

It is thought that, the Hovd fault has been developed most probably since late Cenozoic in the context
of the intracontinental deformation across Mongolian Altai associated to the evolution of the
indentation of India into Asia.
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Tabandan Su Alan Kuyular ile Hidrolik Gecirgenligin Belirlenmesi
Estimating Hydraulic Conductivity Using Open-end-well
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Ulkemizde 6zellikle kirsal kesimde; halk, igme-kullanma-sulama amagli su gereksinimini karsilamak
i¢in, kendi olanaklari ile genis gaph kuyular agmaktadir. Agilan bu kuyular ¢ogunlukla teknik olmak
tizere, imkansizliklar nedeniyle statik su seviyesinin bir kag metre altina inen s1g kuyulardir. Bu
kuyular ile yapilan ¢ekimlerde su seviyesi cogunlukla kuyu tabanina diismekte ve kuyunun beslenimi
biiyiik oranda tabandan olmaktadir. Ulkemizde, sayilari binlerle ifade edilen bu kuyulardan,
hidrojeolojk  galismalarda yalmz, yeraltisu kalitesi ile seviyesinin  belirlenmesi amaciyla
yararlaniimaktadir. Akifere ait hidrolik katsayilar belirlenirken bu kuyulardan, bilinen teorik sartlari

(kuyu akiferi tam keser, ¢ok kiigiik caphdir, akim yataydir gibi) saglamamasi nedeniyle
yararlanilmamaktadir.

Bu ¢aligmada Bogomolov tarafindan bu tip kuyular igin dengeli ve dengesiz rejimde Onerdigi
yontemler tartisilmistir. Bu yéntemlerle, akiferin hidrolik gegirgenliginin bu tip kuyularda yapilan
deneyler ile de belirlenmesi olanaklidir. Boylece, 6zellikle kirsal kesimde adi s1g kuyularin bu amagla
kullanilmasiyla; ova genelinde hidrolik gegirgenligin dagilimi saghkli belirlenecek, ovada agilacak si1g
veya derin yeni kuyular i¢in debi-diiiim iliskisi 5nceden tahmin edilebilecek, yan duvarlari palplanglar
ile gecirimsiz sekle getirilmis herhangi bir dairesel kesitli kazi cukuru agilmasi durumunda kazi
¢ukuruna tabandan gelecek su miktari tahmin edilebilecek, meskun mahallerde kazi cukurlarindaki su
seviyesi diisiimlerinin ¢evrede (yan bina veya yapilarda) yapacagr olumsuz etkisi (oturma vs) tahmin
edilebilecektir.

ABSTRACT

In our country people dig large diameter well in order to get irrigation and drinking water. But these
wells penetrate only few meters under static level. When water is pumped to dinamic water level
approaches the bottom of the well and water enter the well from the bottom. We get only water quality
and static level data of these wells in our country. We can not use these wells to estimate hydraulic
coefficient of aquifer because these wells do not satisfy the conditions for aquifer test (as; the well fully
penetrate aquifer, diameter is very small and flow is horizantal)

In this study some methods which can be used evaluation aquifer tests are discussed in steady state and
nonsteady regime by Bogomolov has proved thar his methods can be use to estimate hydraulic
conductivity of aquifer from open-end-well. Using these methods it will be possible to estimate
distribition of hydraulic conductivity over all aquifer and relation between drawdown-yield of wells
which will be drilled. Also using a model, it may be possible to estimate water entrance and drawdown
in circular excavation pits which seals by sheet-pile and to estimate the negative effects around the pit
area.



57. Tiirkiye Jeoloji Kurultay: 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

GIRIS

Ulkemizde bir ¢ok tiiketici su gereksinimlerini kendi olanaklari ile agtiklari 1-3 m gaph adi kuyulardan
veya sig keson kuyulardan elde eder. Teknik nedenlerle statik su seviyesinin ¢ok altina inilemez.
Sayilari binlerle ifade edilen bu kuyulardan hidrojeolojik incelemeler esnasinda ancak statik su seviyesi
ve su kalitesi hakkinda bilgi toplarken yararlanilabilir. Bu kuyulardan akiferlerin hidrolik gegirgenlik
katsayilarinin bulunmasinda da yararlanilabilir. Ciinkii genellikle statik seviyenin birka¢ metre altina
kadar kazilan bu kuyularda, pompa ile su ¢ekildiginde su seviyesi kuyu tabanina yaklasir ve kuyuya su
girisi bilyiik ¢apta kuyu tabanindan olur. Bu kuyularda bilinen pompa deneyleri yapilarak akiferin
hidrolik katsayilarini belirlemek miimkiin olmamaktadir. Ornegin Theis yonteminin uygulanabilmesi
i¢in;

a) Akiferin homojen ve izotrop olmasi,

b) Akiferin sonsuz boyutlu olmasi

vb gibi varsayimlarin gecerli olmasi durumunda bile pompaj kuyusunun sonsuz kiigiik ¢capta ve akiferi
tam kesen bir kuyu olmasi nedeniyle genis ¢apl yarim kuyularda Theis yontemi uygulanamaz. Benzer
sekilde Papadopulos ve Cooper (1967) tarafindan genis ¢apli kuyularda akifer katsayilarinin bulunmasi
i¢in Onerilen yontem de pompaj kuyusunun tam kuyu olarak 6nerilmesi nedeniyle kullanilamaz.

TABANDAN SU ALAN KUYULARDAKI DEBi DUSUM ILISKISI

Tabandan su alan kuyulardaki debi diisiim iligkisi, Bogomolov (1978) tarafindan asagidaki durumlar
i¢in tariflenmistir.

Cok kalin akiferlerde (dengeli rejim)

Cok kalin akiferlerde (Sekil 1) pompaj kuyusunun kendisi (r/r, = 1) ile ¢evresindeki diisiim-debi-
mesafe iligkisi asagidaki gibi tariflenmistir.

Y

§=—

Kr,

1
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Sekil 1. Akiferin gok kalin olmasi durumunda sadece tabanindan su alan kuyu

Formiilde gegen F degeri igin Tablo 1 den yararlanilir.

Tablo 1 : Cok kalin akiferlerde tabanindan su alan kuyular igin F degerleri

r/ry F
5 0,03
3 0,05
2 0,08

1,3 0,13
1 0,25

Tablo 1 de r/r degerinin 1 e esit olmasi pompaj kuyusunun kendisinde miimkiindiir. Esitlik (1) ve
Tablo 1 de kullanilan terimlerin anlamlari sunlardir.

o=

s = Diistim,
Q =Debi,
Kuyu yarigapi,
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r = Kuyu merkezinden uzaklik,

K= Hidrolik gegirgenlik dir.

Pompaj kuyusunun kendisinde F = 0,25 oldugu i¢in yukardaki esitlik, pompaj kuyusu igin;

s = 0,250
Kr,
veya
K= 0,250
s7,

seklinde yazilabilir. Ornegin kuyudaki diisiimiin sabitlendigi uzun siireli bir pompaj sonunda, yarigapi
ro = 1 molan kuyuda 100 m/giin debiye karsilik diisiim 2 m ise hidrolik gecirgenlik K = 12,5 m/giin
bulunur. Kuyudan 2 m uzakta (r = 2 m) ise diisim (Tablo 1 den r/ro =2 ve F = 0,08 oldugundan) 0,16
m hesaplanir.

Kalinhg bilinen akiferlerde (dengeli rejim)

Kalinhg bilinen akiferlerde (Sekil 2) pompaj kuyusundaki diisiim-debi iliskisi asagidaki gibi
tariflenmistir.

(2)
Formiilde gecen Fy degeri i¢in Tablo 2 den yararlanilir.

Tablo 2 : Kalinlig1 bilinen akiferlerde tabanindan su alan kuyular i¢in F, degerleri

R/z, ro/z;
0,001 0,05 0,1 0,5
5 0,250 0,259 0,271 0,335
10 0,250 0,262 0,273 0,363
50 0,250 0,269 0,286 0,429
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Sekil 2. Akiferin kalinhigmin belli olmasi durumunda sadece tabanindan su alan kuyu

Tabloda R etki yarigapi, z; akifer kalinhgi dir. Eger kuyu akiferde (d) kadar ilerlemis ise z; yerine (z,—
d) alinir.

Ornegin ry=1m, z; =20 m, R =200 m. Q = 100 m/giin, D = 2 mise F = 0,262 ve K = 13,1 m/giin dir.
Ancak formil dengeli rejim i¢in kullanilabileceginden deney siiresinin yeterince uzun olmasi gerekir.

Fourmarier (1958), sadece tabanindan su alan kuyular igin;

4Kr,
3)

formiiltinit 6Gnermistir.

Tabani yarimkiire olan kuyularda (dengesiz rejim)

Akiferlerde agilan adi veya s1g keson kuyularin tabaninin kiiresele benzer sekilli (yarim kiire) olmasi
durumunda (Sekil 3) dengesiz rejimde diisiim-zaman iliskisi asagidaki gibi tariflenmistir.
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erfc(u)

s =
47K,

4)

Bu esitlikte;

5 N\1/2
r'S

u= ,
4Tt

ro = Pompaj kuyusunun yarigapi,

r = Kuyu merkezinden olan uzaklik,
S = Depolama katsayis,
T = iletkenlik katsay1si,

t = Zaman dir.

S R AR

Sekil 3. Sadece tabanindan su alan kiiresel tabanli kuyu

Esitlik (4) te yer alan u-erfc(u) iliskisi Tablo 3 ile verilmistir.
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Tablo 3 : Sadece tabanindan su alan kuyular i¢in u-erfc(u) degerleri

u erfc(u)
0 1
0,25 0,72
0,50 0,48
0,75 0,29
1,0 0,15
1,2 0,09
1,5 0,04

Burada kuyudaki diisiimiin bulunmasi istenirse erfc(u) = 1 alinir.

Serbest akiferlerde agilmig olan bu tip kuyular, bazi durumlarda akifer i¢ine sinirli bir derinlikde
girebilir. Bu gibi durumlarda kuyu, tabani disinda ayni zamanda yanal beslenme de alan yarim kuyu
olacaktir (Sekil 4). Boyle yiiksek penetrasyonlu kuyularda debi-seviye arasindaki iligki Castany (1969)
tarafindan asagidaki esitlik ile tariflenmistir.

H> - (L+05r " "
=136 el I I
log—

T

(5)
Yukaridaki esitlikte bilinenler yerine konulup K degeri hesaplanir. Esitlikte;

Q = Pompaj debisi,

K = Hidrolik gegirgenlik,

H = Akiferin doygun kalinhgi,

h = Dinamik seviye altindaki doygun akifer kalinlig,
L = Dinamik seviye altindaki kuyu derinligi,

ro = Kuyu yari¢api,

R = Etki yarigapr dir.
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Sekil 4. Serbest akiferi delen tabanindan ve yan ¢eperinden su alan kuyu

Akiferlerde acilan genis gaph kuyularda su ¢ekimi yapilirken ilk dnce kuyu igersinde depolanmis olan
su cekileceginden, akiferden kuyuya onemli bir su gelimi olmaz. Akiferden su ¢ekimi, ancak kuyu
icersinde depolanmis olan suyun bitmesinden sonra baslayacaktir. Dolayisiyla yukarida verilen
esitliklerin kullanilmasi igin oncelikle kuyuda yeterli bir pompaj siiresi (t) olmalidir. Bu stire (ty)
asagidaki (6) esitligi ile hesaplanir.

2

Ty s

Q

f, =

(6)
Ornegin kuyu yarigapt rp = 1 m, kuyudaki disiim s = 2 m, pompaj debisi Q = 32 m’/giin ise bu
kuyudaki depolanmis suyun bitmesi igin gerekli siire (6) esitligi ile 0,2 giin bulunacaktir. Ancak;

yukarida verilen formiiller dengeli rejim i¢in gecerli oldugundan, pompalama siiresi t, stiresinden ¢ok
daha uzun bir stire olmalidir.

MUHENDISLIK UYGULAMALARINDA YONTEMIN AVANTAJLARI

Yukarida tabanindan su alan genis ¢aph yarim kuyular igin dnerilen esitliklerle yapilacak yaklasimlar,
pratikte dnemli avantajlar saglayacaktir. Bunlar;
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a) Hidrojeolojik amagh calismalarda, ova gapinda hidrolik gegirgenlik (K) degerinin dagilimi, ovadaki
meveut adi ve keson kuyulardan hareketle kolay ve ekonomik bir sekilde belirlenebilecektir. Hidrolik
gegirgenligin belirlenmesi, ova genelinde yapilacak matematiksel veya analog modellerin saglikli
olusturulmasinda kolaylik saglayacaktir.

b) Cesitli amaglar igin agilacak ve yan duvarlari palplans, enjeksiyon vb bir yontemle gegirimsiz sekle
getirilecek dairesel kesitli kazi cukurlarini, tabandan su alan genis capli yarim kuyu seklinde
diistinerek, bu gukurlara tabandan gelebilecek su miktar1 hesaplanabilir.

¢) Bir yerlesim alaninda agilacak dairesel kesitli kazi ¢ukurlarinda yapilacak su ¢ekiminin, ¢evresinde
gerceklestirecegi  diisim  hesaplanabileceginden bu ¢ekimin yaratacagi olumsuzluklar (gevre
kuyulardaki girisim sonucu su seviyesi diisiimii, zemin oturmasi vb) hesaplanabilir.

d) Bu formiillerle belirlenecek hidrolik gegirgenlik (K) degeri kullanilarak gerek su temini gerekse
drenaj amagli agilacak kuyulardaki debi-diisiim iliskisi 5nceden belirlenebilecektir.
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Nardin Magaras (Bilecik) Cokellerinde Kayith izlerin Karstlasma Evrimi
Ag¢isindan Yorumlanmasi

Interpretation Of Trace Which Is Recorded In Deposits Of Nardin Cave In
Relation To Karst Evolution
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Hacettepe Universitesi Uluslararas: Karst Kaynaklart Uygulama ve Arastirma Merkezi
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Karbonat kayaglarinda; karstlasma tabani, iklim ve tektonizma gibi faktorler karstlasma siireglerini ve
derecesini kontrol eder. Bu faktorlerin gegmiste karstik ortamlara etkilerinin izleri birer arsiv
ozelligindeki karstik yapilar olan magaralarda depolanirlar. Depolanan izlerin dogru olarak

yorumlanmas karst akiferlerinin giiniimiizdeki hidrojeolojik davramisini ve i¢inde bulundugu havzanin
gelisiminin anlasilmasini saglar.

Bu ¢alisma kapsaminda, Bilecik iline bagli olan ve Sakarya Nehri’nin kuzeyinde yer alan Nardin
Koyt’nin 3 km kadar giineyinde bulunan Nardin Magarasi’'nda incelemeler yapilmistir. Nardin
Magarasi karstik bir boslugun olusumundan sonra i¢inin tamamen dolmasi ile yer altinda uzun siire
aktifligini bilyiik oranda kaybederek kalmasi, sonradan tektonizma ile yiikselmesi ve fluviyal etkiler
sonucu iginin bosalmast ile yiizeyden gozlenebilen bir magaranin bir bslimidiir.

Karstik bir yapi olan Nardin Magarasi’nda karstlasmay: etkileyen siireglerin izleri diizenli akmatasi —
kirintili seviye ardalanmasi seklinde saklanmistir. Magaranin gesitli yerlerinden alinmis olan diisey
kesitlerin incelenmesi sonucu magaranin gegmisten giintimiize gegirdigi siirecler karstlagsma evriminin
kurgulamasina y6nelik olarak anlagiimaya ¢alisilimistir.

Magaradan alinan kesitlerde izlenebilen tabakalar saridan kahverengiye kadar degisen renklerdedir.
Akmatast ve kirintili seviye ardalanmasi olarak izlenen tabakalarda akmatasi seviyeleri degisen
boyutlarda kristaller igerir. Alinan kesitlerin korele edilmesi ile magarayt dolduran bir yigisimin
tizerinde U¢ adet kirmtil - akmatagi ardalanmasi goriilmiistiir. ilk ardalanmadaki kirintih seviye agik
renkli, kristal boylari ise birkag mm civarindadir. Ikinci ardalanma sirasinda ¢ékelen kirintili malzeme
daha koyu renklerde gozlenmistir, kristaller de birkag mm ile cm boyutlari arasinda degisir. Son
ardalanmada ise agik renkli az bir kirintili ¢6keliminden sonra 10 cm’ye kadar ulasan kristal olusumlari
gozlenmistir. Iri kristal gozlenmesi magara igcinde CO, kismi basincinin arttigi  donemleri
gosterdiginden maaradaki iri kristallerin iist seviyelerde olmasi magaranin iyice dolmasinin sonucu
olarak gelismistir.

Bu tabakalarin ve magaranin i¢inde bulundugu bslgenin degerlendirilmesi sonucu magarada en az bes
ana evre aylirtlanabilmistir. Bunlar;

1. Olasilikla Oligosen’de ortamin karasal hale gegmesi ve karstlasmanin baslamasi: Freatik kosullarda
Nardin Magara’sinin olusmasi.
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2. Magaranin tektonizmanin etkisiyle yiikselerek freatik durumdan vadoz duruma gecmesi. Vadoz
kosullardaki magarada damlatas olusumlarinin baslamasi.

3. Magaranin ani sellenmelerle tane boyu silt — blok arasinda degisen yigisim malzemesiyle
doldurulmasi

4. Yigisimin daha kurak bir dénemde akma tasi ile ortiilmesi, akma tasi olusumlari birden ¢ok
hiyatiisle kesintiye ugramistir.

5. Tektonizma ile yiikselmenin devam etmesi nedeniyle magaranin ylizeye ¢ikmasi ve iizerinden
gecen fay sayesinde iginin bosalmasi.

ABSTRACT

Erosion basement, climate and tectonic activity controls both karstification degree and structure in
carbonate rocks. Traces of effects of these factors in karstic medium are stored in caves as natural
archive. Proper interpretation of stored records provides illuminate recent hydrogeological behavior
of karst aquifer and development of hydrologic basin.

In scope of this study researches carried out in Nardin Cave which is located on 3 km south of Nardin
Village (Bilecik) where north of Sakarya River. Nardin Cave is a part of a karstik feature. After
formation of the cave, inside of the cave is filled up completely with some materials and then lost its
activity until discharge inside materials due to tectonic.

In Nardin cave, traces of processes which influence on karstification are kept regularly as clastic —
flowstone alternations. Interpretation of vertical cross sections taken from different localities provide
us to reconstruction past to recent karst evolution in the cave.

The layers, in cross — sections, taken from the cave vary from yellowish to brownish colors. Flowstones
composed of various sizes of crystals and appear in layers which are observed as flowstone and clastic
alternation. There are three alternations of clastic — flowstone layers determined with correlation of
each cross — sections above cumulation that cave filled by. In first alternation; clastic materials have
light colors and crystals size are nearly 1-2 mm. In second alternation; clastic materials have darker
colors than others and crystal size range from mm to cm. Finally last layer has a thin clastic material
and crystals size nearly 10 cm. Big crystals, which are observed, indicate relatively high CO; partial
pressure in the cave as a result of filling up the cave. As a result of evaluation of layers and vicinity of
the cave; five main stages distinguished. These are; Transition from marine to terrestrial environment
in  Oligocene and beginning of karstification. Formation of Nardin Cave in phreatic
condition.Transition from phreatic to vadose condition due to uplift of the cave as a result of tectonic
activity. Beginning of speleothem formations in the cave. Filling up the cave with cumulative materials
ranging from silt to boulder sized due to instant extreme floods. Overlying of cumulation with
flowstone in drier periods, interruption of flowstones formation with hiatuses. Rising up the cave due
to continuously uplifting with tectonic activity and discharge of materials into the cave via fault.
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Caligma sahast Bati Anadolu’da Beylikova ve Sivrihisar ilgelerini (Eskisehir) kapsar. Calisma alaninin
Tavsanli ve Sakarya zonlari i¢inde kalmaktadir. Sahada Tavsanh Zonu Kretase yasli metamorfik istif,
yigisim karmasigi, peridotitler and Eosen yash granitoyid sokulumlardan ibarettir. Sakarya Zonu ise
baglica ileri derecede makaslanmis grovak ve seyiller, kiregtasi konglomera, kumtasi, marn and Neojen

volkanik birimlerle temsil edilmektedir. Neojen kirmtililar ve Kuvaterner aliivyonlarla her iki zonda
en Ust birimleri temsil etmektedir.

Caligma alanindaki baglca akiferler Kuvaterner aliivyonlar, Neojen yash kirintihlar ve Kretase yash
konglomera, kiregtast ve mermerlerdir. Diger taraftan metamorfik birimler, peridotitler ve granitoyid
sokulumlar da yeraltr sulari i¢in beslenme alanlarini olusturmaktadir.

Caligma kapsaminda 17 yerlesim biriminden 30 yeralti suyu 6rnegi alinmis ve incelenmistir. Sularin
fiziksel parametreleri ve alkalinite ve asidite degerleri yerli yerinde &l¢iilmiistiir. Sular normal pH
degerlerine sahiptir ve pH 6.68 -8.22 araliginda degisir, ortalama 7.64 diir. Sularin Eh 6l¢iimleri +10.9
- -61.9 arahiginda degismistir ve en yiiksek iki Eh degeri +10.9 and —0.1, Kizilcadren maden sahasi
yakinlarindan ve Kaymaz granit sokulumu istiinde kurulmus olan Karakaya kdyiinden alinan
orneklerde dl¢tilmiistiir. Genelde sularda mineralizasyon disiiktiir, toplam ¢oziinmiis kati (TDS) ve
iletkenlik (EC) sirasiyla 89.3 mg/I - 517 mg/l ve 187 uS/cm - 1067uS/cm, arasinda degisir.

Orneklerin ana anyon ve ana katyonlari sirastyla Atomik absorbsiyon spektrometre ve MPM 3000
Photometre de analiz edilmistir, HCO3 alkaliniteden hesaplanmustir. Calisma alanindaki sularin
kimyasal bilesimi Ca-HCOs;. Ca-Mg-HCO; ve Mg-HCO; arasinda degismektedir, fakat Ca-HCO,
bilesimli sular Mg-HCOj; sulardan fazladir.

Orneklerin agir metal iyonlari (Ag, Al, B, Cd, Co, Cr, Cu Fe, Mn, Ni, Pb, Zn) ICP-ES yontemiyle
analiz edilmistir. Sularda Cd ve Co saptanamamugstir. Orneklerin ortalama metal icerikleri, TS 266,
1997 tarafindan i¢gme sulari i¢in verilen limit degerlerinin altinda kalmistir. Ancak, Kizilcadren maden
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sahasi yakinindan ve Kaymaz ve Sivrihisar sokulumlarinin civarindan alinan bazi 6rneklerin degerleri
TS 266 limit degerlerini asmustir.

Orneklerin radyoaktivite dl¢iimleri ve *Rn aktivite konsantrasyonlari Cekmece Niikleer Arastirma
Merkezi, Saglik Fizigi Bolimi laboratuarlarinda yaptlmistir.  Sularin  gros-a¢  ve gross- 3
radyoaktivite konsantrasyon degerleri sirastyla 0.006 Bg/l - 1.640 Bg/! (ortalama gross- 0.043 Bg/l)
ve 0.005 Bq/I - 0.89 Bq/l (ortalama gross- B 0.078 Bg/l), degerleri arasinda okunmustur. Kaymaz ve
Sivrihisar sokulumlari ve Kizilcasren maden sahasi civarlarindan alman 4 &rnek hari¢, drneklerin
gross-alfa degerleri WHO, 1993 limit degerinin (0.1 Bq/l) altinda kalmistir. Orneklerin tiimiiniin gross-
beta degerleri WHO degerinin (1.0 Bq/l) altinda kalmistir. **Rn aktivite konsantrasyon degerleri 0.07

- 0.617 Bq/l arasinda 6l¢iilmiis ve 6rneklerin ¢ogu (21 drnek) igme sulari i¢in kabul edilen maksimum
0.2 Bq/l degerini asmustir.

ABSTRACT

The study area is located in the Sivrihisar and Beylikova region (Eskisehir) in Western Anatolia. The
study area is lie in Tavsanli Zone and Sakarya Zone. In the study area, Tavsanli Zone consists of
metamorphic sequence, accretionary complex, peridotites and granitoide intrusions. The Sakarya Zone
is represented at the base by strongly sheared greywackes and shales, limestone, conglomerate,
sandstone, marl and Neogene- volcanics. The uppermost unites are Neogene- clay, sand, limestone and
conglomerate and Quaternary-alluvium in the both zone. In the study area main aquifers that have low
and locally high discharge are alluviums, Neogene clastics and Cretaceous conglomerate, limestones
and marbles. Otherwise metamorphic unites, peridotites and granitoide intrusive are also catchments
areas for groundwaters.

Total 30-groundwater samples that were collected Jrom spring-fountains, which are more used by
local people, were studied. The samples were taken from 17 different settlement areas.
Physicochemical properties of the groundwater samples were measured in-situ with portable devices
and also alkalinity and acidity and were measured by titration in-situ. The waters have normal pH
values ranging from 6.68 to 8.22, average is 7.04. The Eh values ranged widely from +10.9 to -61.9
and the highest two Eh values, +10.9 and 0.1, were measured in the samples taken from springs in
Kizilcabren mining field, and near vicinity of Karakaya village that located in the Kaymaz granite
intrusive, respectively. In generally, mineralization of the waters is low, total dissolved solids (TDS )
and conductivity (EC) ranged from 89.3 mg/lto 517 mg/l and 187 p.S/cm to 106 7uS/cm, respectively.

The samples were analyzed for major cations and anions using atomic absorption spectrometry and
MPM 3000, respectively; HCO; was calculated from alkalinity. The groundwater compositions within
the region are spread among the Ca-HCO;, Ca-Mg-HCO; and Mg-HCOs, but contain more Ca-HCO;
than Mg-HCO; waters.

Heavy metal ions (Ag, Al, B, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Zn) were analyzed by ICP-ES. Cd and Co
could not determined in the samples. Average metal concentration of the samples is lower than the
Institution of Turkish Standards limits (TS 2066, 1997). However maximum Cr, Mn, Ni and Pb
concentration of the samples are higher than the TS 266 limits and these samples were collected from
Kizilcacren mining field and its near vicinity and vicinity of Sivrihisar and Kaymaz granitoid
intrusions.

55



57. Turkiye Jeoloji Kurultay: 08-12 Mart 2004, MTA Kailtiir Sitesi, Ankara
57th Geological Congress of Turkey

generally determined by dye tracing experiments because of unknown variable geometry of the aquifer
structure.

In this study, tracing experiment has been carried out to determine the dimension and hydraulic
properties of flow path between inlet and outlet of the Beyyayla sinkhole which is located on the
eastern part of the Harmankdy — Beyyayla (Bilecik — Eskisehir) karst aquifer. From Time -
Concentration Curve for sinkhole outlet, average groundwater velocity and recovery were calculated
as 2,03x 107 m/s and % 86,9, respectively by. In addition, the Reynold number was determined 19165
from calculated average groundwater velocity and conduit diameter which reveals turbulent flow
conditions are dominant. By using measured spring discharge during the dye tracing experiment and
calculated groundwater velocity, the maximum discharge that could be occur in the conduit were
calculated as 76,029 l/s. Average cross — sectional area and diameter of the conduit for this maximum
discharge rate were calculated as 0,91 m” and 1,08 m, respectively.

According to the results obtained from field studies and tracing experiments at the Beyyayla sinkhole,
groundwater flow is turbulent and point — source recharge is dominant in the karstic aquifer.
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Tuluntas Magarasi (Géolbasi — Ankara) Jeomorfolojisi ve Damlataslarinin
Morfometrisi

Geomorphology And Morphometry Of Tuluntas Cave (Gélbasi — Ankara)

Tiirkay COSKUNER ve Mehmet EKMEKCI
Hacettepe Unversitesi, Jeoloji Miihendisligi 06532 Beytepe

OZ
Karstik yapilarin basinda gelen magaralar, su kaynaklari agisindan oldugu kadar, dogal siireclere iliskin
kayitlarin korundugu argivler olarak da degerlendirilmektedirler. Magaralarin bu 6zellikleri giincel ve
paleoortamsal yorumlamalarda kullamilabilmelerini  saglamaktadir. Ulkemizde bugiine kadar
magaralarda yapilan caligmalar genellikle magara kesfi ve haritalanmasi ile simirli kalmistir. Bu
nedenle magaralarin ve igerdikleri yapilarin, basta magara gelisimi ve karstlasma olmak iizere cesitli
dogal siirecler hakkinda saglayacaklari bilgiler gbzden kacirilmaktadir.

Sunulan ¢alisma ile Ankara ili Golbagi ilgesine bagh Incek, Hacilar ve Tuluntas kéyleri arasinda
Karayatak Tepe Mevkii'nde bulunan Tuluntas Magarasi 6rneginde yukarida sozii edilen bilgilere
ulasmanin bir asamasi olarak damlatas morfometrisine iliskin analizler verilmistir.

Tuluntas Magarasi Ankara Cevre Yolu insaasi igin isletilen tasocaginda yapilan ¢alismalar sirasinda
ortaya ¢ikmis ve ilk olarak MTA-MAG tarafindan haritalanmistir. Yaklasik olarak 5 km uzunlugunda
ve 1-1.5 km genislifinde KD-GB uzanimh Permiyen yaslt bir kiregtasi blogu i¢inde gelismis olan
Tuluntas Magaras1 549 m toplam uzunluga sahip yatay bir magaradir. Magara icerisinde oldukca
yogun sarkit, dikit, akmatasi (flowstone), kenartasi (rimstone) bulunmaktadir. Ankara dolayinin karst
agisindan diger bolgelere gore ¢ok daha fakir olmasi bu magaranin 6nemini ayrica arttirmaktadir.

Magaranin olusumunu denetleyen yapisal unsurlar belirlenmeye ¢alisilmis ve yapilan kirik ¢atlak
olgtimleri sonucunda, magaranin olustugu ana dogrultu ve kollarinin yonelimleri ile kirik catlak
dogrultularinin paralellikler gosterdigi goriilmiistir. Yiizeyde alinan kirik-gatlak ol¢timlerinde ana
dogrultular D-B ve K-G olarak belirlenmistir.

Magaranin damlataglarla siislii kollarindaki damlataglara iliskin gdzlem ve 6lciimler, sarkit ve dikitlerin
ozellikle K-G dogrultulu ¢atlaklarda D-B dogrultulu c¢atlaklara oranla ¢ok daha fazla gelistigini
gostermistir. Magaranin  farkli bélimlerinde farkli yogunlukta ve boyutta sarkit ve dikitler
belirlenmistir. Bu farklihgr sayisal olarak degerlendirmek amaciyla damlataslarin dagilimi dikkate
alinarak magara 5 ayri boliime ayrilmug (sol kol, biiyiik salon, giiney salon, kuzey galerileri 1 ve kuzey
galerileri 2) ve buralarda 6lglimler yapilmistir. Bu kapsamda, 501 adet sarkit ve 187 adet dikitin
boylari, boylarinin tavandan itibaren %75, %50 ve %25 ne karsilik gelen kesitinin ¢aplari 8l¢iilmiistiir.
Olgtim  sonuglarindan  sarkitlarin  koniklik katsayilari da hesaplanmistir.  Magaranin ~ farkh
kesimlerindeki sarkit, dikitler arasinda istatistiksel benzerlikler analiz edilerek, sonuglar magara
gelisimi ile iliskilendirilmeye ¢alisilmistir.

Analiz sonuglari, vadoz kosullarin hiitkim strdugii donemlerde ¢okelen damlataglarinin Tuluntas
Magarasi'nda en az 2-3 evrede gelistigi seklinde degerlendirilmistir.
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Magarada gelismis diger bir damlatas olan kenartaslarinin boyutlari ile gelistikleri yiizeyin egimi
arasinda iliski incelenmistir. Buna gore; boy ile genislik arasinda, egim ile boy arasinda ve egim ile
genislik arasinda  gozlenen dogrusal iligkiler, akim rejimi — damlatas olusumu agisindan
degerlendirilmistir.

Anahtar kelimeler: Tuluntas Magarasi, Morfometri, Sarkit, Dikit, Kenartasi, Gélbasi, Ankara.

ABSTRACT

In addition to their importance from the stand point of water resources develepment, caves are
considered among the principal karstic features that archive records of natural processes. They
therefore, are important media that provide information about the modern and the past and the paleo
environmental conditions.

The present study aims at demonstrating how these information may be obtained via analyses of
speleothem morphometry in the particular case of the Tuluntas Cave located on Karayatak Hill
between Incek, Hacilar and Tulumtas villages of Golbast town of Ankara. Tuluntas cave was first
explored and surveyed by MTA-MAG following an explosion at a quary supplying material for the
Ankara Periphery Highway construction. The cave has been developed within a 5 km long and 1,5 km
wide Permian limestone block extending along NE-SW direction. The cave is horizontal and has a rotal
length of 549 m.

The cave is intensively decorated with stalagtite, stalagmite, flowstone and rimstones. The importance
of the cave stems also from the fact that the Ankara region is quiter poor in karst companied to other
regions of Turkey.

Geomorphic development of the cave related to geologic and tectonic controls based on mapping
structural and lithological discontinuities and on fracture—fissure analyses. The strike of major
fractures are measured as E-W and N-S.

Inside the cave, it was observed that in the galleries developed along the N-S fractures speleothems are
more intense than those observed at E-W galleries. Stalagmites and stalagtites at different sections of
the cave have been developed atr different size and intensity. This differences was investigated
quantitatively by conducting on-site measurements at 5 different sections of the cave. The cave was
divided in to 5 sections (left gallery, large hall, southern hall, northern gallery-1 and northern
gallery-2) considering the distribution of speleothems within the cave. In this context, 501 stalagtites
and 187 stalagmites were measured for their length and diameters at 0.25, 0.50 and 0.75 of the length.
Using these measurements, a cone shape coefficient was calculated for each speleothem. Subsequently,
statistical analyses were carried out to establish differences/similarities between sections of the cave.
The results were evaluated in terms of development of the cave. The results suggest that the
speleothems have been precipitated at 2-3 different phases which may indicate at least 3 phases of
vadose conditions prevailed in the history of the cave.

Another speleothem, rimstone was also studied in terms of morphometry and development of rimstone
was related to the slope of the surface of precipitation. Relation among length, width and slope were
then evaluated in terms of flow—regime and rimstone development.

Keywords: Tuluntag Cave, Morphometry, Stalagtite, Stalagmites, Rimstone, Golbasi, Ankara.
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Hidrojeolojik model ¢alismalarinda temel amag, yeraltisuyu sisteminin en iyi sekilde temsil
edilmesidir. Yeraltisuyu akim ve dolasim sistemini kontrol eden hidrolik parametreler, akiferi olusturan
kayaglarin sedimantolojik ve yapisal ozelliklerine bagli olarak heterojen bir ozellige sahiptirler.

Yeraltisuyu akim ve tasinim modellerinin sonuglari tizerinde bu parametrelerin konumsal degisimleri
onemli derecede etkide bulunmaktadir.

Hidrojeolojik modellerde, akim ortami kendi igerisinde homojen alt model elemanlari ile temsil
edilmekte ve her bir eleman icin biitiin hidrolik parametrelerin tanimlanmasi gerekmektedir. Her model
elemani igin yeterli ve temsil edici l¢iimlerin olmamasi nedeniyle bu degerlerin tahmin edilmesi
gerekmektedir. Laboratuvar kosullarinda ya da yerinde 6l¢tim ile belirlenen noktasal parametre
degerlerinin istatistiksel kestirim yontemleri ile ortami olusturan kayaglarin 6zellikleri dikkate

alinmadan tiim akifer ortamima dagitilmasi genellikle gercek degerlerden uzak dagilimlar ortaya
¢ikarmaktadir.

Akifer parametrelerinin konumsal dagilimlarinin belirlenmesinde bir diger yaklasim ise evrik
modelleme teknigidir. Evrik Modelleme, gézlenen ve model tarafindan hesaplanan hidrolik yiik ve
biitge degerlerini saglayacak optimum parametre degerlerinin belirlenmesi olarak tanimlanabilir. Evrik
modelleme yaklagiminda, hesaplanacak parametre sayisinin ¢ok fazla olmasi ve gozlemlerin optimum
dagilimi kisitlamak i¢in yetersiz olmasi durumunda ¢ok sayida ¢6zim ortaya ¢ikmaktadir.

Bu ¢alismada, hidrolik parametrelerinin tiim akifer ortamini yansitacak bir dagiliminin elde edilmesi
amaclyla, indikator jeoistatistigi ve evrik modelleme yaklagimi birlikte kullanilmistir. Akifer ortamini
olusturan litolojik birimler, hidrolik 6zelliklerine bagl olarak gruplara ayrilmis ve her grubun 3
boyutlu konumsal dagilimi, kuyu loglar ve jeofizik kesitlerden itibaren indikator jeoistatistigi yontemi
ile belirlenmistir. Bu sekilde akifer hidrolik olarak homojen olan bélgelere boliinmiis ve evrik
modelleme ile belirlenecek parametre sayisi azaltilmistir. Daha sonra evrik modelleme yaklasimi ile
her gruba ait hidrolik parametreler (yatay ve diisey hidrolik iletkenlik katsayisi ile 6zgiil depolama
katsayis1) tiim model elemanlari igin hesaplanmistir.

Yukarida agiklanan yaklagimlar kullanilarak Afyon Ovasinda akiferin hidrolik zelliklerinin 3 boyutlu
konumsal dagilimlari ortaya konmustur.
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ABSTRACT

The aim of the hydrogeological modeling is the most realistic representation of the groundwater
system. The hydraulic parameters controlling the groundwater flow system are heterogeneous due to
structural and sedimentalogic properties of the aquifer formation. The spatial distribution of these
hydraulic parameters have a considerable effects on the results of the groundwater flow and transport
models.

In hydrogeological models, the flow domain is discretized into homogeneous sub model elements and
all the hydraulic parameters for each element need to be attributed. Since the lack of representative
and sufficient measurement for each model element, it is necessary to estimate these values. Without
considering the properties of the aquifer formation, the point laboratory or in situ measurements,
distributed to all aquifer domain with statistical interpolation techniques generally results unrealistic
distributions.

Inverse modeling is another approach to determine the spatial distributions of aquifer parameters.
Inverse modeling is the estimation of the optimum model parameter values minimizing the discrepancy
between the observed and model calculated hydraulic head distribution and the water budget. The
optimum parameter distribution estimated by inverse modeling is not unique if the number of the
parameters to be estimated is larger than the number of the constraining observations.

In this study, indicator geostatistics and inverse modeling approaches are used together to obtain the
distribution of the hydraulic parameters which will represent all of the aquifer domain.Lithologic units
comprising the aquifer material are grouped according to their hydraulic properties and the three
dimensional spatial distribution of each group is estimated by indicator geostatistics by using the well
logs and geophysical cross-sections. Thus, the aquifer is divided into hydraulically homogeneous zones
and the number of the parameters to be estimated by the inverse modeling is decreased. Then, the
hvdraulic parameters (horizontal and vertical hydraulic conductivity, and specific storage coefficient)
of each zone are estimated for entire model elements with inverse modeling technique.

The above mentioned approach has been applied to establish the three-dimensional spatial
distributions of aquifer hydraulic properties in the Afyon Plain.
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Son yillar igerisinde Akar¢ay Havzasinin ekonomik ve sosyal gelisimine paralel olarak uygun kalite ve
miktardaki su ihtiyacini karsilamak icin yeraltisuyu kullanimi siirekli artmaktadir. Bu ¢alismada
Akarcay Havzasinda yeraltisu kaynak potansiyelinin  giiniimiizde ve gelecekteki ihtiyaglar
dogrultusunda siirdiiriilebilir kullanimi ve bu potansiyelden maksimum fayday: saglayacak sekilde
tahsisati i¢in bir su kaynaklari ySnetiminin gelistirilmesi hedeflenmistir. Bu amacla havza icin
kullanilabilir yeraltisuyu potansiyelinin belirlenmesinde klasik emniyetli verim yaklasimi yerine
surdirtlebilirlik yaklasimi ile aktif su kullanimi sonunda hidrolojik sistemde istenmeyen etkiler
yaratmadan, uzun dénemlerdeki ihtiyaclari karsilayabilecek bir dinamik potansiyel degerlendirilmesi
gergeklestirilmistir. Havza icin siirdiiriilebilir potansiyelin hesaplanmasinda, beslenmenin zamana ve
konuma gore degisimleri géz oniine alinmig, 8 alt havza igin hesaplanan beslenme degerlerinin belirli
tekerriir siirelerindeki olusma olasiliklari degerlendirilmistir. 2000-2015 yillari arasindaki beslenme
degerlerinin tahmini icin sentetik seriler Thomas-Fiering Modeli kullanilarak olusturulmustur. Aym
periyot iginde su kullanimi sonunda hidrolojik sistemde ortaya ¢ikacak durumun benzesimi icin
yeraltisuyu akim modeli kullanilmistir.

Yonetim stratejisi iginde su kaynaklarinin stirdiiriilebilirliginin yaninda havza i¢inde maksimum
kazancin saglanacagi, kullanim &nceliklerinin g6z0niine alindig1 bir tahsisat politikasi uygulanmistir.
Son kisimda Akar¢ay Havzasi su kaynaklari yonetimi, karar vericiler igin planlama, tasarim ve isletim
asamalarinda yol gosterici olacak bir ydnetim karar destek sistemi ve cografi veri tabam halinde bir
arayliz programi olarak sunulmustur.

Anahtar Kelimeler: Akarcay Havzasi, Afyon, su kaynaklari yénetimi, siirdiiriilebilirlik. tahsisa. CBS
(Cografi Bilgi Sistemi).

ABSTRACT

The usage of the groundwater increases continuously in order to afford the increasing demand of the
required quality and quantity of the water due to the economical and social development in the
Akarcay Basin. Within the scope of this study, it is aimed to develop a groundwater management and
allocation policy for the sustainable use of groundwater potential and obtain maximum profit from this
potential. For this purpose, a dynamic ground water potential is estimated instead of the classical safe

63



57. Tiirkiye Jeoloji Kurultayi 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

vield approach to meet the long term demand by considering the sustainability of the system and
preventing the undesirable impacts on the hydrologic system at the end of the active water usage
period. The time and space variability of the recharge is considered in the estimation of the sustainable
groundwater potential and the probability of the occurrence of the estimated recharge values in 8 sub
basins for the given return periods is investigated. The recharge values for the years 2000 to 2015 is
extrapolated by Thomas-Fiering approach. Then the impacts of the groundwater exploitation are
examined by the groundwater flow model of the basin. In addition to the sustainability, a water
allocation policy is developed by giving the highest priority to the zone of the maximum profit
achievements in the basin. The Akar¢ay Basin groundwater management system is then expressed by a

GIS based decision support system interface, to guide the decision-makers in the planning, design and
exploitation of the groundwater system.

Keywords: Akar¢ay Basin, Afyon, water resources management, sustainability, allocation, GIS
(Geographic Information System)
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Anamasdaglari, Bati Toroslarda yeralan Isparta biikliimiiniin dogu kanadinda ve Yenisarbademli
(Isparta) ilgesinin kuzeyinde bulunmaktadir. Calisma alani Kizildag Milli Park alani igerisinde
bulunmasi nedeniyle koruma altina alinmstir. Bolgede farkli karstik akiferler ve ¢ok sayida karstik
kaynak bosalimlari gzlenmektedir. Calisma alaninin Landsat TM uydu goriintiisti kullanilarak jeoloji,
cizgisellik ve ¢izgisellik yogunlugu haritalari hazirlanmistir. Alanin biiyiik bir boliimiinde Jura-
Paleosen yasl. dolomit, dolomitik kiregtasi ve kiregtasi birimlerinden olusan Anamasdagi kiregtasi
yizeylemektedir. Calismada ¢izgiselliklerin hakim dogrultularinin KB ve KD gidisli oldugu
belirlenmistir. Cizgisellik haritas1 {izerine kaynaklar yerlestirilmis ve kaynaklarin genellikle
cizgisellikler ve bindirme hatlariyla iliskili olarak gelistigi tespit edilmistir. Cizgiselliklerin
Anamasdagi kiregtasi tizerinde yogunlastigi goriilmektedir. Hidrojeolojik arastirmalar ile bdlgenin
uydu goriintiisti analizi karsilastirildiginda, karstik yapilarin ¢ogunlugunun (dolin, uvala, lapya, ponor
ve magara) ¢izgiselliklerin kesisme diizlemleri boyunca ve ana catlak kesisme noktalarinda
bulundugunu tespit edilmistir.

Anamasdag karst akiferinden bosalan kaynaklardan su érnekleri alinarak bunlarin hidrojeokimyasal
ozelliklerinin tespiti i¢in kimyasal ve izotop analizleri yaptirilmistir. Kimyasal analiz sonugclari ¢esitli
diyagramlar izerinde yorumlanmstir. Kaynak sularindan alinan drneklerin sergiledikleri genel anyon
ve katyon trendleri (rCa>rMg>r(Na+K). rHCO;>rCI>rSOy) sularin karbonatli akifer ile temas halinde
oldugunu ortaya koymaktadir. Piper diyagramina gére, Ca-HCO; tipi sulari temsil etmektedir. Sularin
pH ve elektriksel iletkenlik degerleri sirasiyla 6.28-7.6 ve 170-5460 ps/cm arasindadir. Ozellikle
Malanda sirti mevkiinden bosalan kaynaklarda elektriksel iletkenlik ve toplam ¢ozlinmiis kati madde
degerlerinde oldukea biiyiik artis g6zlenmektedir. Bu kaynaklarda sodyum ve klor iyonlari baskindir.
Na ve Cl iyonlarindaki artisin kaynaklarin bosaldigi Kasimlar formasyonu igerisinde gozlenen altere
diyabaz dayklarina bagli oldugu diistiniilmektedir.

Kaynak sularinda yaptirilan oksijen-18 ve déteryum izotop analizleri degerlendirilmis ve meteorik
kokenli sular olduklari tespit edilmistir. Kaynak sularinin biiyiik bir cogunlugu Kitasal Meteorik Su
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Cizgisi ile gakigsmakta iken bir kismi Akdeniz kdkenli yagislardan da etkilenmislerdir. Akdeniz kékenli
yagislardan etkilenen "®0 izotopu igerigi diger kaynak sularina nazaran daha negatif degerler almakta
ve bu kaynaklarin daha yiiksek kotlara diisen yagislardan etkilendigini belirtmektedir. Oksijen-18
izotopu ve su sicakligi iliskisine gore, kaynak sularinin hemen hemen tamaminin ayni karst sistemi
icerisinden bosalan ve benzer dolagimli sulari temsil ettigi belirlenmistir.

ABSTRACT

The Anamasdagi is located at the north of Yenisarbademli district in the east part of Isparta Angle
(West Taurides). The investigation area was defended within the Kizildag National Park. The different
karstic aquifers and karst springs were seen in the investigation area. Geological, lineament and
lineament density maps of the investigation area were prepared using Landsat TM satellite image. The
Anamasdag limestone of Jurassic-Paleocene composed of dolomite, dolomitic limestone and limestone
crops out in a large part of the study area. The major directions of lineaments were determined NW
and NE-trending. Springs are settled on the lineament map and determined that they were developed in
relation with the lineaments and overthrust zones. The density of lineaments increases on the
Anamasdag limestone. Comparison of hydrogeological field investigation and analyzed remote-
sensing images of the investigation area were determined most of the karstic features (sinkholes,
uvalas, ponors, caves, etc) are located at the points of coincidence of main fracture crossing and along
the extension of lineament crossings.

The water samples were collected from springs discharging the Anamasdagi karst aquifer and the
analyses for chemical and isotopes were made for determining the hydrogeochemical properties. The
results of chemical analyses were interpreted on the different diagrams. The general anion and cation
properties of the springs (rCa>rMg>r(Na+K), rHCO;>rCl>rS0,) were indicated that these springs
get in touch with carbonated rocks. According to the Piper diagram, the springs represent Ca-HCO;
type waters. The values of pH and electrical conductivity (EC) of waters are 6.28-7.6 and 170-5460
us/cm, respectively. Especially, the values of EC and total dissolved solids of springs discharging from
Malanda area are higher than other springs. Sodium and chlorine ions are dominant in the springs. It
was thought that the increases of Na and Cl ions were related alterated diabase dikes within the
Kasimlar formation discharged these springs.

The results of oxygen-18 and deuterium isotopes analyses of springs were evaluated and it was
concluded that these waters were of meteoric origin. The majority of spring waters are compatible
with Continental Meteoric Water Line and some springs have also affected from Mediterranean
originated precipitation. The content of oxygen-18 isotope of the springs affected from Mediterranean
precipitation is negative in comparison to other spring waters. These indicate that these springs are
affected from precipitation falling at high altitude. According to relation of oxygen-18 isotope and
water temperature, these springs were determined discharging from the same karstic system and
having similar circulation.
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Calisma alani, Dogu Toros Orojenik kusaginin Ust Kretase yash bolimiinde yeralmaktadir.Bu alanda
Baskil ve Bilaser Tepe Magmatik kayaglari ile Pliyosen yasl geng ¢okeller yiizeylemektedir. Inceleme
alani, Baskil'in (E1a21g) giineyinde 1/25.000 olgekli Malatya K41-c4 ile Malatya 1.41-bl paftalar
icerisinde, 77 km™lik bir alani kapsamaktadir. Bu ca lismada Topalkem ve Nazarusagi (Baskil-Elazi1g)
cevherlesmelerinin ve yakin gevresinin jeolojisi, mineralojisi, petrografisi, jeokimyasi, yan kayag
alterasyonu, cevher yan kayag iliskileri ve cevherin mikro yapi-doku iliskileri incelenmistir.

Inceleme alanindaki Bilaser Tepe magmatik kayaclari icerisinde farkli iki tip mineralizasyon
belirlenmistir. Birinci tip mineralizasyon, Bilaser Tepe granit, granodiyorit, granitporfir ve dasitporfir
fazi ile bunlarin dokanagindaki Baskil diyoritlerinin iginde gelismis porfiri bakir cevherlesmesidir.
Ikinci tip mineralizasyon ise, sadece Bilasertepe granitleri icerisinde yer alan Au-Cu igeren kuvars
damarlaridir.

Birinci tip mineralizasyonda, genel olarak herhangi bir porfiri bakir yataginda gézlenen alterasyon
adlandirmalari temel alinarak, potasik, fillik, kuvars-serisit-karbonat ve propilitik olmak iizere dort
alterasyon tipi belirlenmistir. Cevherlesme, genellikle, fillik ve kuvars-serisit-karbonat alterasyonun
etkili oldugu bolgelerde, kuvars-karbonat damarlarinda, ¢atlak-kiriklarda sivama ve kayag icinde
saginimli olarak bulunmaktadir. Ana cevher mineralleri pirit, arsenopirit, kalkopirit ve bizmuttur.

Granitler igerisindeki ikinci tip mineralizasyonda kuvars damarlarinin gevresinde gézlenen killesme ve
silislesmeyle birlikte, pirit, kalkopirit ve ¢ok az miktarda altin gézlenmistir.

inceleme alaninda, porfiri bakir mineralizasyonunun gozlendigi alterasyon kusaklarinda uygulanan
kiitle transferi cahismalariyla, baz metallerdeki en yiiksek kiitle kazancinin fillik alterasyonda oldugu
belirlenmistir.

Kayag ve cevher ornekleri Uzerinde‘yapxlan sivi kapanim ¢alismalariyla, porfiri mineralizasyonda hem
ortomagmatik hem de konvektif siireglerin; damar tipinde ise katatermal (320°-370%) kosullarin etkili
oldugu belirlenmistir..

Inceleme alaninda, cevherlesmelerin (mineralizasyonlarin) bagh bulundugu magmatik kayaglar, koken
ve jeotektonik ortam agisindan, daha 6nceki calismalarda, volkanik ada yayr granitoyidleri olarak
tanimlanmisken, bu calismada, kayaglarin ¢arpisma sonrasi ortamini yansitan granitoyidler oldugu
belirlenmistir.
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ABSTRACT

The study area is situated in the Malatya-Elazig portion of Eastern Taurus orogenic belt and
dominated by Baskil and Bilasertepe Magmatics and Pliocene sediments. The study area covers an
area of 77km’ and located mainly in centre and south part of Baskil town in 1:25 000 scaled Malatya
K41-c4 and Malatya L41-b1 maps. The purpose of this study is to investigate geology, mineralogy,
petrography, geochemistry, wall-rock alteration, ore-wall-rock interaction and microstructural-

textural properties of the ore in Topalkem and Nazarusag (Baskil-Elazig) mineralizations and nearby
areas.

Two different types of mineralization were recognized in Bilasertepe magmatic rocks. First type of
mineralization is porphyry copper mineralization were developed in Bilasertepe granite, granodiorite,
granodiorite porphyry, daciteporphyry and neighbouring diorites of Baskil magmatics. Second type of
mineralization is characterized by Au-Cu bearing quariz veins and emplaced only in Bilasertepe
granites. ‘

Four types of alteration were defined in the porphry copper mineralization, on the basis of
nomenclature of alteration assemblages related to ordinary porphyry copper deposits, potassic,
phyllic, quartz-sericite-carbonate and prophylitic alterations. The mineralization usually occurs in
association with the quartz-carbonate veins, as stainings along fissures and cracks and as
disseminations throughout the rock within alteration holes of phyllic and quartz-sericite-carbonate
assemblages. Main ore minerals are pyrite, arsenopyrite, chalcopyrite and bismuthinite.On the other
hand, pyrite, chalcopyrite and minor gold associated with argillization and silicification were
identified around quartz veins in the second type of mineralizations.

As a result of the mass transfer studies in altered zones surrounded the porphyry copper mineralization
showed that, the highest mass gain for base metals were detected in phyllic zone.

Fluid inclusion studies indicated that both orthomagmatic and convective processes were effective on
the formation of porphyry-type mineralizations, whereas vein-rype mineralizations were found to be
formed at katathermal conditions (320°-370°C).

Magmatic rocks in the study area previously defined as volkanic island-arc granitoids. As far as origin
and geotectonic plate setting concern, it was deduced from these studies that they are post-collisional
granitoids.
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Daha onceki bir ¢ok galismada, Malatya Elazig arasinda mostra veren Ust Kretase yasli magmatik
kayaglarda, bircok alanda Cu-Pb-Zn ve Au anomalileri belirlenmistir. Inceleme alanindaki Bilaser
Tepe magmatik kayaclart igerisinde farkli iki tip mineralizasyon belirlenmistir. Birinci tip
mineralizasyon, Bilaser Tepe granit, granodiyorit, granitporfir ve dasitporfir fazi ile bunlarin
dokanagindaki Baskil diyoritlerinin iginde gelismis porfiri bakir cevherlesmesidir. Ikinci tip
mineralizasyon ise sadece Bilasertepe granitleri icerisinde yer alan Au-Cu igeren kuvars damarlaridir.

Bu ¢aligmanin amaci, degisik CBS-UA tekniklerinin bu arazide uygulanabilecegini ve Landsat 7 TM
goriintiilerinin, porfiri tip bakir mineralizasyonlarmin aranmasinda etkin olarak kullanilabilecegini
gostermektir. Kullanilan goriintii yaklagik 180 km*180 km’lik bir alani kapsamaktadir.Calisma
esnasinda bu goriintiiden bir bolim kesilmis ve biitin CBS-UA islemleri bu kisim {izerine
uygulanmistir.Calisma alani olan Baskil ve ¢evresine ait goriintiilerde higbir atmosferik giiriilti
olmadig gibi bulut da kesinlikle bulunmamaktadir.

Detay galisma arazisi 77km2 olup, Baskil ilgesinin merkezi, ve giiney kesimlerini i¢ine almakta ve 1:
25000 olgekli Malatya K41-c4 ve L41-bl paftalarina diismektedir. Biitiin haritalar, Landsat 7 TM
goriintii ile rektifikiye edilmeden once sayisallastirilmis ve mozaik haline getirilmistir.Cesitli band
kombinasyonlari hazirlanmis ve dekorelasyon germesi ve Birincil Bilesen Analizleri gibi gorlnti
iyilestirme ¢aligmalari, Erdas image 8.5, Arc GIS 8.2, TNT Mips 6.4, and ER Mapper 6.3 gibi CBS-
UA  programlarinin  de@isik amaglar i¢in  kullanilmasiyla  yapilmistir.  Olusturulan  band
kombinasyonlarinin karsilastiriimast sonucu, 4,3 & 2 band kombinasyonunun ve bazi Birincil Bilesen
Analizlerinin altere zonlarin ve kayaglarin taninmasinda en uygun olduguna karar verilmistir. Buna ek
olarak, kesilmis goriintii tizerinde gesitli Yonlendirilmis ve Yonlendirilmemis siniflama caligmalari
yapilmis ve sonuglar ¢ok verimli olmustur. Minerallerce zenginlesmis olan potasik, fillik ve propilitik
alterasyona ugramis alanlar ¢ok net olarak tamimlanmistir. Biitiin bu calismalarin sonucu olarak,
¢alisilan alanin yakin gevresinde daha once bilinmeyen 11 bolge belirlenmistir.
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ABSTRACT

In the previous studies, Cu, Pb, Zn and Au anomalies were detected in Upper Cretaceous aged
magmatic rocks located between Malatya and Elazig cities. Two different types of mineralization were
recognized in Bilasertepe magmatic rocks. First type of mineralization is porphyry copper
mineralization were developed in Bilasertepe granite, granodiorite, granodiorite porphyry,
daciteporphyry and neighbouring diorites of Baskil magmatics. Second type of mineralization is
characterized by Au-Cu- bearing quartz veins emplaced only in Bilasertepe granites.

The aim of this study is to show that various GIS-RS techniques can easily be applied to this area and
Landsat 7 TM ( Thematic Mapper) can effectively be used searching porphyry type of mineralization
and alteration halos surrounded them. This image covers about 180x180 km area. A part of Landsat
TM image was extracted as study area and all GIS-RS processes were applied to this extracted part.
The study area, Baskil and its surroundings are clearly seen in this image and atmospheric noise and
cloud cover does not exist at all.

The study area is about 77km’ and covers the centre and south part of Baskil town in 1:25 000 scaled
Malatya K41-c4 and Malatya L41-b1 maps. All maps were coordinated, digitized and mosaiced before
rectification made with the imported Landsat 7 TM imagery. Various band combination were
prepared and contrast enhancement techniques, such as decorrelation stretching and PCA analysis
were applied by using various GIS-RS programs, Erdas image 8.5, Arc GIS 8.2, TNT Mips 6.4, and ER
Mapper 6.3 for different reasons. After comparing the results of the all prepared band combination,
band 4,3 & 2 combination was found to be most useful besides some Principal Component Analysis (
PCA) imageries for monitoring mineral enriched zones, alteration zones and rock parterns.
Additionally, various supervised and unsupervised classification were performed in the extracted
imagery and the results were very fruitful. The mineral enriched potassic, phyllic, quartz-serisite-
carbonate assemblage and prophyllitic altered areas were very clearly differentiated. As a result of all
these studies, eleven unknown target areas were determined in the study area and close surroundings.
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Dokunaklarinda Tiirkiye'nin en blyiik demir yataklart bulunan Murmana (Kayacik) ve Dumluca
pliitonlarinin ¢esitli 6zellikleri ve demir cevherlesmesi ile iliskileri 1998 yilinda Sivas'da diizenlenen
bir sempozyumda tartisiimistir (Boztug ve dig. 1998). Bolgede demir aramalari projesinde ¢alisanlarca
(Yildizeli, 1998), Murmana ve Dumluca pliitonlari; keskin sinirlari belirlenemeyen, bilesimi diyoritten
granite kadar degisim gosteren ve hakim kayaglari diyoritik ve monzonitik 6zellikte olan pliitonlar
olarak tanimlanmistir. Boztug (1998) Murmana pliitononu kuvars monzonit ve kuvars siyenit bilesimli
felsik ve monzo-diyorit, diyorit ve gabro bilesimli mafik kaya¢ grubu olarak iki gruba ayirmis ve
anklavlarin genellikle diyorit, gabro ve monzo-diyoritten olustugunu belirlemistir. Tufan ve dig. (1999)
Murmana pliitonunu gabro, diyorit, monzo-diyorit. monzonit, kuvars-monzonit ve siyenit olmak tizere
altt alt birime ayirmis ve kenarlardan merkeze dogru gidildik¢e plutonun mafik bilesimden felsik
bilesime kadar diizenli bir gegis gdsterdigini dne stirmiistiir.

Divrigi demir yatagi, onceki c¢alisanlarca (Kosal, 1973) kontakt metasomatik (skarn) tipi bir
cevherlesme olarak tanimlanmistir. Pliiton, cevherlesme ve yan kayagta daha sonra yapilan jeokimyasal
¢alismalar sonucunda (Unlii ve Stendal, 1986) demirin kaynaginin granitoyitler degil serpantinlesmis
ultramafik kayaclar oldugu ve pliitonun sadece isitict olarak rol oynadig diisiincesi ortaya atilmistir.

MTA Genel Mudirligi Asidik Magmatizmaya Bagh Maden Yataklari Arastirmalari projesi
kapsaminda 2003 yilinda bolgede yapilan ¢alismalarda Murmana ve Dumluca pliitonlari alt birimlere
ayrilmig, birimlerin birbirleri ve cevherlesme ile olan iligkilerinin tespit edilmesine ¢alisilmistir.
Paleozoyik-Mesozoyik yash genellikle rekristalize kiregtaslarindan olusan temel kayaglar ve
Mesozoyik yash ofiyolitik kayaglar igine sokulum yapan magmatizmanin ilk triinleri gabro, diyorit,
kuvars-diyorit ve tonalit stok ve dayklandir. Bolgedeki demir cevherlesmesi bu ilk magmatik serinin
son asidik fazlart ile iliskili olarak meydana gelmistir. Ciirek ve Karabas mahallesi yakinlarinda diyorit
ve kuvars-diyoritlerle birlikte bulunan cevherlesme, Divrigi A-kafa ve Dumluca'da tonalit ile yakindan
iliskili olarak gozlenmistir. Masif demir cevherlesmesinin etrafini saran ve arazide fels olarak
tanimlanan zon i¢inde skarn mineralleri ile birlikte dayklar veya diizensiz kiitleler seklinde tonalitler
bulunmaktadir. Tonalitlerde saginim halinde manyetit minerallerinin varligi ve tonalitlerin etrafinda
disa dogru granat, piroksen+manyetit zonlasmasinin goériilmesi demir cevherlesmesi ile tonalitler
arasindaki yakin jenetik iliskiyi ortaya koyar. Tonalit parcalari igeren bresli zonlarin hamurunda
manyetit i¢eren skarnlarin bulunmasi da tonalitlerin, demir cevherlesmesinin devam ettigi siire
boyunca bir ¢ok kez sokulum yaptigina isaret eder.

Murmana ve Dumluca pliitonlarinda magmatizma demir cevherlesmesinden daha sonra granodiyorit ve
granit bilesiminde olmustur. Demir cevherlesmesini kesen veya anklav olarak cevher bloklar: igeren bu
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kayaglarin dagilimi ile cevherlesmenin dagilimi birbirine paraleldir. Divrigi'nin dogusunda granitler
daha genis yiizeylenmeler gostermekte ve baz ve degerli metal cevherlesmelerine eslik etmektedir.

Murmana ve Dumluca pliitonlarinin genellikle ortalarinda, genis alanlarda yiizeylenen alkali kayaclar
intruzif magmatizmasinin en son temsilcileridir. Genellikle monzonit bilesiminde olan bu kayagclar
kuvars-monzonit, siyenit ve bazi bazik dayklarla kesilmis ve yer yer az miktarda skapolit, turmalin ve
hematit gibi bazi alterasyon ve cevher mineralleri olusmustur. Dumluca pliitonunda monzonitleri kesen
alkali gabrolar igine daha sonra iri K-feldspatli siyenit dayklari sokulum yapmustir. Siyenit dayklarinin
bir kag metre etrafinda gabrolar icinde de iri K-felspat minerallerinin gelistigi goriilmiistiir.

Murmana ve Dumluca pliitonlarinda demir cevherlesmesinin ultramafik kayaclarin rekristalize
kiregtaglart dokunagina yakin kisimlarinda diyoritik, kuvars-diyoritik ve tonalitik magma tarafindan
olusturulduguna inanilmaktadir. Skarn tip bir cevherlesme oldugu ve skarn mineralleri i¢in gerekli Ca
elementinin ortamda bol miktarda bulunan diizensiz rekristalize kiregtasi bloklar1 veya Kkalsit
damarlarindan saglanabilecegi diisiiniilmektedir. Divrigi B-kafadaki hematitli cevherlesme ayni tiir
magmatik kayaclarin silisce zengin fazlari ile daha sonra olusmustur. Granitler ve pliitonlarin
merkezinde daha genis yiizeylenmeler gdsteren monzonitik kayaclar  bolgedeki demir
cevherlesmesinden daha gengtir.

ABSTRACT

Various features and relations to the iron mineralisation of the Murmana (Kayacik) and Dumluca
plutons which bear the biggest iron deposits of Turkey at their contacts were discussed at a symposium
in Sivas in 1998 (Boztug et al., 1998). Geologists exploring iron deposits in the region (Yildizeli, 1998)
defined the Murmana and Dumluca plutons as varied intrusive rocks whose boundaries are not clear
and their compositions changing from diorite to granite and dominant rock types are indicated as
diorite and monzonite in composition. Boztug (1998) distinguished two rock groups in the Murmana
pluton: the felsic group mainly composed of quartz-monzonite and quartz-siyenit and the mafic group
composed of monzo-diorite, diorite and gabbro. He indicated that the enclaves are usually diorite,
gabbro and monzo-diorite. Tufan et al., (1999) seperated the Murmana pluton into six sub-units:
gabbro, diorite, monzo-diorite, monzonite, quartz-monzonite and syenite and pointed out that the
composition of the pluton regularly changes mafic to felsic rocks towards the central parts.

The Divrigi iron deposit described as a contact-metasomatic (skarn) type of mineralisation by earlier
geologists (Kosal, 1973). Latter, by the geochemical studies comparing the pluton, ore deposit and
ultramafic rocks, it is concluded that the origin of iron is the serpentinazed ultramafic rocks and the
pluton only played as a heater role (Unlii and Stendal, 1986).

In the context of a MTA project of Researches of Mineral Deposits Related to Acidic Magmatic Rocks
in 2003, the Murmana and Dumluca plutons were divided into sub-units and studied the relations
between the sub-units themselves and to the mineralisation. The basement rocks mainly consist of
Paleozoic-Mesozoic recrystallised limestones and Mesozoic ophiolitic rocks are first cut by gabbro,
diorite, quartz-diorite and tonalite dykes and stocks. The iron mineralisation in the area was formed
together with the younger acidic phases of this first magmatic series. The mineralisation around Ciirek
and Karabas are with diorite and quartz-diorite and that around Dumluca and Divrigi A-block with
tonalite. The skarn zones surrounding the massive iron ore, commonly known as fels in the field,
include tonalites as dykes and many irregular blocks. Presence of disseminated magnetite minerals in
tonalites and zonation of garnet and pyroxene+magnetite around tonalites indicate a close genetic
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relation between tonalites and iron mineralisation. The groundmass of breccias containing tonalite
fragments were filled by skarn minerals and magnetite. This shows that the tonalites intruded many
times during the period of iron mineralisation.

The magmatism in Murmana and Dumluca plutons continued with granodiorite and granite
composition dafter the iron mineralisation. The distribution of these rocks cutting the mineralisation or
including the ore blocks as enclaves, are concordant with the ore distribution. At the eastern part of
Divrigi, the granites, outcropping widely are associated with base and precious metals .

The alkaline rocks usually seen in the central parts of the Murmana and Dumluca plutons and
constituted the bigger parts of the plutons are the youngest members of the intrusion. They are
generally monzonite in composition and cut by quartz-monzonite, syenite and some basic dykes. Some
alteration and ore minerals such as scapolite, tourmaline and hematite were sometimes formed in
these alkaline rocks. The alkaline gabbro in the Dumluca pluton is intruded by syenite dykes
containing big K-feldspars. These big K-feldspar minerals are also seen in gabbros in a few meter
zones around the syenite dykes at the north of Dumluca.

It is believed that the iron mineralisation in the Murmana and Dumluca plutons were formed by
diorite, quartz-diorite and tonalite in the ultramafic rocks near recrystallised limestone contacts. The
mineralisation is the skarn type and Ca element necessarry for the skarn minerals were probably
derived from irregular recrystallised limestone blocks which were found plenty around, or from calcite
veinlets. The hematite mineralisation at Divrigi B-block was possible formed latter, by more silica rich
phases of the same magmatic rocks. The granites and monzonites occuring at the central parts of the
plutons as wide outcrops are younger than the iron mineralisation.

Referanslar

Boztug, D., 1998, Post-collisional Central Anatolian Alkaline Plutonism, Turkey, Turkish Journal of
Earth Sciences, 7, 145-165.

Boztug, D., Ozer, T. ve Otlu, N., 1998, Ofiyolit - Granitoyid Iliskisiyle Gelisen Demir Yataklar:
Sempozyumu Bildiriler Kitabi, 10-13 Eyliil 1998, Sivas.

Kosal, C., 1973, Divrigi A-B-C demir yataklarinin jeolojisi ve olusumu iizerine ¢alismalar, MTA
Dergisi, 81, 1-21.

Tufan, S., Sen, M., Kadioglu, Y. K., Tireli, K., Geng, T, Ozkar, N., Navruz, M. ve Karat, H. I,
1999, Yergercekleri, havadan manyetik, uydu goriintii verilerinin entegre kullanimi ile demir madeni

potansiyelinin belirlenmesi ve klasik demir arama yontemleri ile karsilastirma pilot projesi, TUBITAK
proje no:YDABCAG-292, 47s, 7 Ek.

Unlii, T. ve Stendhal, H., 1986, Divrigi bolgesi demir yataklarimn element korelasyonu ve jeokimyasi
(Orta Anadolu - Tiirkiye), Jeoloji Mithendisligi, 28, 5-20.
Yildizeli, N., 1998, Divrigi (GD Sivas) Yoresindeki Ofivolit - Granitoyid Iliskisiyle Gelisen Fels Tipi
Demir Yataklari, In: Boztug, D., Ozer, T. ve Otlu, N., (eds), Ofiyolit-Granitoyid Iliskisiyle Gelisen
Demir Yataklar: Sempozyumu Bildiriler Kitabi, 130-138.

74



57. Tiirkiye Jeoloji Kurultay: 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

Tiifekcikonak (inegél-Bursa) Cu-Mo-Au Anomali Sahasinin Jeolojisi
Geology Of Tiifek¢ikonak (Inegél-Bursa) Cu-Mo-Au Anomalous Area

Selahattin YILDIRIM*, Hiiseyin ERSOY*, Osman ADIGUZEL*,

Bekir KATIPOGLU*, Hayrullah YILDIZ#* ve Sabriye METIN*
*MTA Genel Mudiirligii, 06520, ANKARA
** MTA Ege Bolge Miidiirligi, [ZMIR

E-mail: syildirim@mta.gov.tr

0z
Tifekcikonak Cu-Mo-Au anomali sahasi Bursa ili, Inegol ilgesi, Tiifek¢ikonak koytntin 1 km kadar

glineyinde yer almaktadir. Bu ¢alisma MTA Genel Midiirliigii tarafindan 1998-1999 yillarinda
“Bilecik-Eskisehir Polimetal Aramalari Projesi” kapsaminda yiiriitiilmiistir.

Sahada temeli Ust Kretase oncesi (Paleozoyik ?) yasli Devlez Metabazitleri ve Geyiktepe Mermerleri
olusturur. Paleosen-Eosen yasli Domani¢ Granitoyiti bu metamorfitleri kesmektedir. Pliyosen yash
Cokkdy Formasyonuna ait konglomeralar tiim birimleri uyumsuz olarak orter. Eskisehir Fayi ile iliskili
olduklart ve cevherlesmeyi de etkiledikleri diisiiniilen D-B dogrultulu normal faylar sahanin ortiilii
olmasi nedeniyle siirekli izlenememektedir.

Dere sedimani jeokimyasi (1998) sonucunda ortaya ¢ikan Tiifekgikonak Cu-Mo-Pb-Zn anomalisi 14
km® lik bir alani kaplamaktadir.

Sahadaki Cu-Mo-Au cevherlesmesiyle iligkili olan magmatik kayaglar ileri derecede altere olmus ve
ilksel  Gzellikleri  kaybolmustur. Petrografik olarak tonalit, riyolit ve monzonit gibi kayaglar
saptanmasina Karsin, bunlar ayrintili olarak haritalanamamistir. Sahanin giiney ve batisinda altere
olmamis Domanig Granitoyiti yiizeyler.

Sahada yapilan alterasyon haritalanmasiyla iki farkli zon ayirtlanmustir. Bunlar kuvars-serisit ile
serisit-kil  alterasyon topluluklaridir. Ayrica  mikroskop ~¢alismalari  sonucunda kuvars-biyotit
alterasyonu da belirlenmistir. Daha sonra gelismis yiizeysel alterasyon kosullari ile bu zonlar tahrip
edilmigtir. Bunun sonucunda kil mineralleri ile jips gelismistir. Cevher mikroskopisi caligmalariyla
birincil mineral olarak manyetit, ilmeno-manyetit,pirotin, pirit, kalkopirit, bornit, ikincil mineral olarak
ise kalkosin/kovellin, malakit, azurit, , limonit ve hematit belirlenmistir.

Toprak 6rneklerinin jeokimyasal analizlerine gore istatistiksel parametreler ve buna dayanarak da
jeokimya anomalileri belirlenmistir (Cizelge 1).
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Cizelge 1.
Tiifek¢ikonak Cu Pb Zn Mo Au Ag Sb As
toprak drnekleri\pom) lppm) |(ppm)  |(ppm)  |ppb)  |(ppm) |(ppm) |(ppm)
(n: 130)
Aralik (Min-Max) |5-3700 |10-830 |20-700 |<4->1000{<40-220 |<3-8 |<2-28 |3-40
Ortalama 242 05 112 17 19 - 2 4
Standart Sapma 480 104 111 86 31 0.6 3 5
Esik Deger 800-1200(250-275 |290-330 |40-45 40 - 7-9 10-20

Jeokimyasal analizlerin istatistiksel degerlendirmelerine gore Cu-Mo-Au ve Pb-Zn anomalileri
magmatik sokulumla dogrudan iliskili olup, porfiri sistemin trinudiirler. Sb, As ve Ag anomalileri ise
anlamli bir dagilim sunmazlar.

Sahanin litoloji, alterasyon ve jeokimyasal o6zellikleri porfiri Cu-Mo-Au cevherlesmesine isaret
etmektedir. Alterasyon ve jeokimya anomalisinin (dolayisiyla porfiri cevherlesmenin) Pinar Tepe
merkez olmak tizere D-B dogrultulu, uzun ekseni 1500 m uzunlukta ve 200-500 m arasi genislikteki bir
alanda gelistigi diisiiniilmektedir.

ABSTRACT

The Tiifekcikonak Cu-Mo-Au anomaly is located about 1 km South of Tiifek¢ikonak village, Inegol town
in Bursa province. The present study was undertaken by MTA within the framework of “'Bilecik-
Eskisehir Polymetallic Exploration Project *' in 1998 and 1999.

The basement of the area is constituted by pre-Upper Cretaceous (Paleozoic ?) Devlez Metabasics and
Geyiktepe Marbles. These metamorphics were intruded by Paleocene-Eocene Domani¢ Granitoid.
Conglomerates of Pliocene Cokkoy Formation unconformably overlie older units. E-trending faults
which appear to be normal components of major Eskisehir Fault and have influenced mineralization,
are not traceable continuously due to cover.

A regional stream sediment geochemical survey (in 1998) resulted in-definition of Tiifek¢ikonak Cu-
Mo-Pb-Zn anomaly over an area of 14 kn’.

Magmatic rocks associated with Cu-Mo-Au mineralization are strongly altered and this resulted in
destruction of primary textures. Although some samples were petrographically identified as tonalite,
rhyolite or monzonite, they could not be mapped in detail. Unaltered Domani¢ Granitoid crops out in
southern and western parts of the area.

Two distinct zones were recognized by alteration mapping. These are quartz-sericite and sericite-clay
assemblages. Furthermore, quartz-biotitc alteration was microscopically identified. Later supergene
alteration resulted in destruction of early formed zones. As a result of this, clay minerals and gypsum
were also developed. Ore microscopic studies reveal that magnetite, ilmenomagnetite, pyrrotite, pyrite,
chalcopyrite, and bornite occur as primary minerals and chalcocite/covellite, malachite, azurite,
limonite, and hematite as secondary minerals.
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Statistical parameters were computed using geochemical analyses of soil samples and geochemical
anomalies were defined based on these data (Table 1 ).

Table 1.
Tiifek¢ikonak  soil|Cu Pb n Mo Au Ag Sb As
samples (ppm)  |(ppm)  |(ppm)  |(ppm) (ppb) (ppm) |(ppm) |(ppm)
(n: 136)
Interval (Min-Max) |5-3700 |10-830 (20-700 |<4- <40-220 |<3-8 |<2-28 |3-40

>1000

Mean 242 65 112 17 19 - 2 4
Standard Deviation |480 104 111 86 31 0.6 3 5
Threshold 800-1200(250-275 |290-330 |40-45 40 - 7-9 10-20

According to statistical evaluation of geochemical data, Cu-Mo-Au and Pb-Zn anomalies appear to be
expressions of porphyry system closely associated with magmatic intrusion. Sb, As, and Ag anomalies

show no meaningful patterns.

Lithological, alteration, and geochemical features suggest a porphyry Cu-Mo-Au mineralization. It is
thought that alteration zone and geochemical anomaly (i.e. porphyry mineralization) is centered on
Pnar Tepe over an area of 1500 x 200-500 m with its long axis extending in E-W direction.
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[zmir-Odemis Yoresindeki Metamorfik Kayaclar Icerisinde Bulunan Altinh
Arsenopirit Damarlarinin Jeolojisi, Jeokimyasi Ve Kokeni

Geology, Geochemistry And Genesis Of Gold Mineralizations In Arsenopyrite
Veins In The Metamorphites Around Odemig, Izmir, Turkey

Sinan AKISKA ve I.Sonmez SAYILI
Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Boliimii, 06100 Besevler/ANKARA

0z
Bu ¢alisma Izmir-Odemis bélgesinin kuzeydogusunda bulunan Elmacigedigi, Zeytinlik, Yilanlikale ve
Kemer yéreleri i¢inde yiizeyleyen mikasist, amfibolsist ve amfibolit anakayaglari i¢inde bulunan damar

goriiniimlii altin iceren arsenopirit olusumlarinin mineralojik, petrografik ve jeokimyasal olarak
incelemelerini kapsamaktadir.

Bolgede incelenen tiim alanlar Menderes Masifi’nin Odemis Asmasifi’nde yer almakta olup, bu
Asmasifte esas olarak sistler, gnayslar, amfibolitler ve leptitlerden olusan birimler yiizeylemektedir.
Bu birimler orta derecede metamorfizma gegirmislerdir.

Calisma alaninda genellikle biyotit ve/veya muskovitge zengin, yer yer granat da igeren mikasistler,
granat-biyotit amfibolitler ve amfibolsistler gorilmektedir. Amfibolitler birkag yiiz metreden daha
uzun ve birka¢ on metre kalinhiginda goriilen mercekler seklinde olup sistlerin sistozitelerine paralel
olarak dizilmislerdir.

Sahadan secilen 11 6rnek tizerinde yapilan jeokimyasal incelemeler ana oksit-SiO, diyagramlarinda
cevher, mikasist ve amfibollii kayaglarin farkli alana dustiigiinii géstermistir. Zeytinlik bélgesinde eser
elementler arasindaki korelasyonlarda ise Au-Ag-Sb-Bi ve Se arasinda ¢ok yiiksek pozitif korelasyon
katsayilarimin varligi saptanmistir. Cevher mikroskobisi ¢alismalart sonucunda cevher minerallerinde
sin sedimanter (sin jenetik) ve post metamorfik olmak tizere iki ayr1 evre bulunmustur.

Cevherlesmelerin 6nce sedimantasyon sirasinda havzaya gelen olasi bazik magmatik kayaglarla iliskili
bazi element gelislerinden sonra, daha asidik ¢ozeltilerle iliskili element ¢okelimlerine bagli gelistigi
soylenebilir. Bu nedenle cevherlesmelerin uyumlulugunun séz konusu oldugu distintilebilir. Bolgenin
metamorfizmaya ugramasini takiben cevherlesmelerin bir kez daha hareketlendikleri goriilmektedir.

Anahtar Kelimeler: izmir, Odemis, Elmacigedigi, Zeytinlik, Yilanlikale, Kemer, mikasist, amfibolit,
arsenopirit, altin, selit
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ABSTRACT

This study includes mineralogical, petrographical and geochemical investigations on gold bearing
vein-like arsenopyrite in micaschist, amphiboleschist and amphibolite host rocks which are located in
Elmacigedigi, Zeytinlik, Yilanlikale and Kemer areas in northern east of Odemis, Izmir.

All investigated areas are located in Odemis Submassif of Menderes Massif which are covered by
schists, gneisses, amphibolites and leptites. These units are formed in medium grade metamorphism
conditions.

In the study area, garnet-biotite-amphibolite, amphiboleschists and micaschists crop out that are
generally rich in biotite and/or muscovite and in some localities garnet. The amphibolites, which are
formed as lense-like bodies are more than several hundreds of meters in length and several tens of
meters in thickness and are aligned parallel to the schistosity of micaschists.

Geochemical analyses carried out on 11 selected samples which indicate discriminated areas for ores,
micaschists and amphibolites/amphiboleschists using major oxides versus SiO, diagrams. Very high
positive correlation coefficients among Au-Ag-Sh-Bi and Se are held when the trace element data from
Zeytinlik area are statistically evaluated.

Ore microscopical studies showed two different stages for ore minerals as synsedimentary (syngenetic)
and postmetamorphic.

Mineralizations are formed related with basic magmatic rocks which are intersected by the
sedimentary rocks of the basin. Some elements are connected with them which are followed by other
elements in more asidic solutions. Therefore, the mineralizations are parallel to the schistosity. After
the metamorphism of the region, mineralizations are mobilized.

Key Words : zmir, Odemis, Elmacigedigi, Zeytinlik, Yilanlikale, Kemer, micaschist, amphibolite,
arsenopyrite, gold, scheelite.
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0z

Mutki Ofiyoliti, Bitlis Metamorfik Kusaginda yeralan Mutki Grubu kayalari igerisinde bulunmaktadir.
Mutki (Bitlis) ilcesinin 5-8 km giineyinde ileri derecede serpantinize olmus ultrabazik kayalar ile
bunlarin karbonatlasmis, silislesmis kesimleri inceleme konusunu olusturmaktadir. Inceleme alaninda,
giineyden kuzeye dogru itilerek, metamorfik kayalar tizerinde tektonik dokanakla yerlesen ultrabazik
kayalar; 6zellikle serpantinlesmis harzburjit, dunit, piroksenit ve lisvenitlerden olusmaktadir. Arumar

Tepe. Kirmizitas Tepe, Keklik Tepe ve Yayla Tepe arasindaki alanda genis bir yayilim gosteren
lisvenitler, sert bir morfolojik goriinim sergilemektedirler.

Ozellikle Yayla Tepe listvenitlerine ait kayag orneklerinin petrografik analizleri sonucunda, bunlarin
bir kisminin daha yogun bir sekilde silislesmis olduklari saptanmistir. Bu kayag 6rneklerinde
makroskobik olarak da goriilebilen Cu-Fe-S igeren minerallesmeler, mikroskobik tayinler ve kimyasal
analiz verileri ile uyumludur. Buna gore bu kayaglarin cevher mineral parajenezi; kalkopirit, pirit,
kromit, millerit ve lineit mineralleriden olusmaktadir. Ayrica bazi listvenit 6rneklerinde ¢ok kiigiik
boyutta altin (<5 mikron) olabilecegi diisiiniilen tanelere rastlanmistir. Bu listvenitlerin kimyasal
analizler sonucunda; Cu igerikleri 41-9773 ppm, Cr icerikleri 1877-4920 ppm. Ni icerikleri 857-4182
ppm, Co icerikleri 53-319 ppm. Ba igerikleri 102-114306 ppb ve ilk analiz verileri olarak Au igerikleri
900-35000 ppb arasindadir. Kimyasal analiz sonuglarina gére elde edilen altin anomalileri
lokasyonlarinin arazi ¢alismalari sirasinda, Yayla Tepe listvenitleri igerisinde birbirlerine paralel,
vaklasik K-G dogrultulu ve batiya egimli tektonik hatlara eslik ettigi saptanmistir.

Buna gore listvenitlesmeyi olusturan mekanizma, inceleme alanindaki tektonik hatlar boyunca silis ve
Co, iceren hidrotermal soliisyonlarin ortama girmesiyle meydana gelmistir. Bu mekanizmanin
olusumunda, burada bulunan granitik intriizyonlar ile tektonik hatlara bagli hidrotermal faaliyetlerin
birlikte 6nemli rol oynadigi digtiniilmektedir.
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ABSTRACT

The Mutki Ophiolite is included in Mutki Group lying within the Bitlis Metamorphic Belt. The present
study aims to examine intensely serpentinized ultrabasic rocks and related carbonatized and silicified
parts, 5-8 km south of Mutki town in Bitlis province. In study area, ultrabasic rocks which have been
tectonically emplaced over metamorphic rocks by moving from south nothward, consist mainly of
serpentinized harzburgite, dunite, pyroxenite and listwaenite. Listwaenites occurin g In extensive areas
berween Arumar Tepe, Kirmizitas Tepe, Keklik Tepe, and Yayla Tepe, have rugged morphology.

Particularly, some rock samples from Yayla Tepe listwaenites show more intense silicification as
evidenced by petrographical analysis. The presence of Cu-Fe-S bearing minerals that are also
macroscopically identifiable from rock samples are confirmed by microscobic determinations and
chemical analysis. Ore mineral paragenesis in these rocks includes chalcopyrite, pyrite, chromite,
millerite and linnaeite. Futhermore, some listwaenite samples contain very small grains (<5 microns)
which are considered to be gold. Chemical analysis of listwaenite samples yielded 41-9773 ppm Cu,
1877-4920 ppm Cr, 857-4182 ppm Ni, 53-319 ppm Co, 102-11436 ppb Ba, and 900-35000 ppb Au as
preliminary analytical results. Accordingly, gold anomalies coincide with N trending parellel tectonic
lines dipping westward, within Yayla Tepe listwaenites.

Consequently, listwaenization has taken place alon g tectonic lines by introduction of hydrothermal
solutions containing silica and CO,. It is suggested that granitic intrusions present in the area and
hydrothermal activities along tectonic lines have played an important role together in generation of
this mechanism.
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Mayislar polimetalik Au-Ag-Sb-As-Pb-Zn-Cu-Mo cevherlesmesi Eskisehir ilinin kusugusu 28 km
kadar kuzeydogusundadir.

MTA Genel Midirliigi tarafindan “Bilecik-Eskisehir Polimetal Arama Projesi” kapsaminda yapilan
dere sedimant jeokimyasi sonucunda ortaya ¢ikan 33 km® biiyiikliigiindeki Mayislar Sb-As-Mo-Pb-Zn
anomalisinde ayrintili jeoloji ve jeokimya ¢aligmasi yapilmistir.

Sahada temeli Paleozoyik yash Sogiit Metamorfitleri, Sogukkuyu Metamorfitleri ve Tepekoy
Metamorfitleri olusturmaktadir. Jura yash Bayirkoy Kumtasi ve Bilecik Kiregtasi metamorfitlerin
ortiistini olusturur. Kretase yash Dagkiiplii Karisigt onceki birimler tizerinde tektonik konumludur.
Tersiyer yasli Mayislar magmatiti ile andezit ve dasitik volkanitler 6nceki birimleri kesmektedir.

Daha 6nce sahada varligi bilinmeyen magmatik bir sokulumun (Mayislar Magmatiti) ve antimonit,
pirit, galen, sfalerit, kalkopirit, limonit, hematit ve mangan mineralizasyonunun varhigi ilk kez bu
calismayla ortaya konmustur. Sahadaki polimetalik Au-Ag-Sb-As-Pb-Zn-Cu-Mo cevherlesmesi de bu
magmatik sokulumun derinlik ve/veya yari-derinlik kayaglariyla iliskilidir.

Degisik kayatiirlerinde ve farkli 6zelliklerde gézlenen alterasyonlar baslica potassik, fillik, propilitik,
arjilik ve silislesme seklinde ayirtlanmistir.

Anomali sahasindan sirt-yamag profilleri boyunca alinan toprak drnekleri (Cizelge 1) ve daha dar bir
alandan 50x100 m arahikh grid noktalarindan ahnan kayac ornekleri (Cizelge 2) jeokimyasal
analizlerinin istatistiksel degerlendirmeleri su sekildedir: ’
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Cizelge 1.
Mayislar toprak Cu Pb Zn Mo Au Ag Sb As
ornekleri (ppm) | (ppm) | (ppm) | (ppm) | (ppb) |(ppm)|(ppm)| (ppm)
(n: 387)
Aralik (Min-Max) | 5-235 | 10-3500 | 10-4350 | <4-40 <40- | <3-13| <2- |<5->1000
1000 400
Ortalama 40 100 143 36 1 9 76
Standart Sapma 32 318 285 4 60 1 26 125
Esik Deger 105 300 | 350-375 12 40-100 3 |48-54 250
Cizelge 2.
Mayislar kayag Cu Pb Zn Mo Au Ag Sb As
Orneklers (ppm) | (ppm) | (ppm) | (ppm) | (ppb) |(ppm)|(ppm)| (ppm)
(n: 386)
Aralik (Min-Max) | 5-172 | 10-4100 | 10-1274 | <4-57 <40- | <3-50| <5- | <5-4200
1300 290
Ortalama 33 74 96 4 39 1 7 64
Standart Sapma 30 298 161 84 3 21 280
Esik Deger 100 | 160-250| 300 8 150 3 20 170

Porfiri ve mezotermal evreye ait Pb-Zn-Cu-Mo anomalileri ile epitermal evreye ait Au-Ag-Sb-As
anomalileri belirlenmistir. Iki anomali grubu da ayni alanlarda ¢akismakta olup, genellikle granitoyit,
volkanit ve lisvenitlerle iliskilidir. Bu durum anomalilerin kaynagi olan cevherlesmelerin de ayni
alanda oldugunu gostermektedir.

Sahanin litoloji, alterasyon ve jeokimyasal ozellikleri polimetalik Au-Ag-Sb-As-Pb-Zn-Cu-Mo
cevherlesmesine isaret etmektedir. Bu o&zellikler, olasilikla porfiri, mezotermal ve epitermal
cevherlesmelerin biraradaligini ve koékensel olarak iliskili oldugunu gostermektedir. Halen sahada
devam etmekte olan sondaj karotlarina iliskin incelemeler de, analiz verileri eksik olmasina karsin bu

sonuglari desteklemektedir. 11k bulgular timit verici olup, sahanin ekonomik potansiyelinin artmasi
beklenmektedir.

ABSTRACT

The Mayislar polymetallic Au-Ag-Sb-As-Pb-Zn-Cu-Mo mineralization is located 28 km northeast of
Eskisehir.

The Mayislar Sh-As-Mo-Pb-Zn anomaly occupying an area of 33 km” which had been outlined by
stream  sediment sampling by MTA within the framework of ' Bilecik-Eskisehir Polymetallic
Exploration Project’” have been later followed up by detailed geological and geochemical studies.
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