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POSTER

Tetis Bolgesi, Liitesiyen — Bartoniyen Nummulites Tiirlerine Ait Makrosferik ve Mikrosferik
Formlarin Cap/Kahnlik ile Yarigap/Tur Sayisi Diyagramlar Temelinde Incelenmesi

Investigation of Macrospheric and Microspheric Forms of Lutetian-Bartonian Nummulites Species
from Tethyan Realm Based on Diameter / Thickness and Radius / Tour Number Diagrams
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Bu ¢alismada, Nummulites tiirlerine ait makrosferik ve mikrosferik formlarin ¢ap, kalinlik ve ekvatoriyal
kesitlerinden tanmimlanan tur sayilan gibi biyometrik 6lg¢iimlerinin ¢ap / kalmlik ile yarigap / tur sayisi
diyagramlarinda iliskilendirilmeleriyle elde edilen spir diyagramlarinda kapladiklart alanlarin, saha
incelemelerinde 6l¢iilmiis stratigrafi kesitlerinden derlenen farkli Nummulites tiirlerine ait topluluklar i¢in
belirlenmesi gergeklestirilmistir.

Incelemeye esas olusturan Nummulites tiirleri iginde Tiirkiye lokalitelerinde Liitesiyen — Bartoniyen zaman
araliginda tanimlanmis olan Nummulites uranensis de la Harpe, N. aturicus Joly ve Leymerie, N. perforatus
de Montfort N. beaumonti d’Archiac ve Haime tiirleri i¢in ¢ap / kalinlik ile yarigap / tur sayist diyagramlan
olugturulmus, bu diyagramlar Avrupa lokalitelerinden elde edilen ayn1 Nummulites tiirleri i¢in hazirlanan
diyagramlarla denegtirilmistir.

Liitesiyen — Bartoniyen zaman araliginda Tetis bolgesi i¢in yapilan diyagram degerlendirmeleri, bu
diyagramlarin Nummulites’lerin tiir tammmlamalan ve yaglarmin belirlenmesi igin karsilastirilabilecekleri temel
diyagramlar olarak kullanilabilme 6zelligini gostermektedirler.

Anahtar Kelimeler: Nummulites, Tetis, Liitesiyen, Bartoniyen.

ABSTRACT

In this study, the biometric measurements such as diameter, thickness and tour numbers of equatorial sections
of macrospheric and microspheric forms of Nummulites species were associated in diameter/thickness and
radius/tour number diagrams. These measurements were used to gain spir diagrams. Areas of biometric
measurements on spir diagrams were determined for population of Nummulites species collected from
stratigraphic sections.

Diameter/thickness and radius/tour number diagrams were established for Lutetian-Bartonian species of
Nummulites determined from Turkish localities such as Nummulites uranensis de la Harpe, N. aturicus Joly
and Leymerie, N. perforatus de Montfort, N. beaumonti d’dArchiac and Haime. Diagrams prepared from
Nummulites species of Turkey were correlated with diagrams prepared from same Nummulites species
obtained from European localities.

Evaluations of these diagrams prepared for the Tethyan Realm of Lutetian-Bartonian time interval indicate
that these diagrams can be used as basic diagrams for determining species and ages of Nummulites.

Keywords: Nummulites species, Tethyan, Lutetian, Barthonian.
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Farkh Granitoyid Tiplerinde Zirkon Olusumu: Orta Anadolu Granitoyidlerinden Ornekler
Zircon Growth in Distinct Granitoid Types: Examples from Central Anatolian Granitoids
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Orta Anadolu Granitoyidleri (OAG) farkh petrolojik dzellikler gostermektedir. Kitasal garpisma ve carpisma-
sonrast evrelerde olustugu varsayilan S-, H- ve A-tipi granitoyidler, 6ncel ¢aligmalarda farkli yénlerden
incelenerek, petrolojileri jeolojik, jeokimyasal ve mineralojik ¢ahgmalar ile ortaya konulmustur. Farkl bir
bakis agisindan konuya yaklagilan olan bu ¢alismada amacimiz, OAG ndeki zirkon minerallerini inceleyerek
Orta Anadolu’daki farkli granitoyid tipleri ile zirkon olusumu arasindaki baglantiy1 arastirmaktir.

Bu kapsamda; farkl granitoyid tiplerini temsil edecek sekilde, Ekecikdag, Agagoren, Baranadag ve Terlemez
magmatik birliklerinden granitoyid 6rekleri toplanmis ve zirkon kristalleri ayrilarak dis ve i¢ yapisal
ozellikleri incelenmistir.

Pupin (1980) tarafindan &nerilmis olan, zirkon (piramit ve prizmatik) kristal yiizey oranlarina dayanarak
zirkon populasyonlarn ile bunlan igeren granitoyidlerin petrolojisi arasindaki iliskiyi ¢éziimleyen zirkon
tipolojisi yontemi OAG ne uygulanmustir. Zirkon kristalleri binokiiler mikroskop altinda tek tek incelenmis ve
populasyonu temsil eden kristaller taramali electron mikroskobu ile goriintiilenmistir. Zirkon tipolojisi
metodu; H-tipi OAG’nde, genellikle P- ve S- ile nadir olarak G-, L- ve J-zirkon tiplerinin bulunduguna ve
hibrid magmatik kaynaktan olusuma isaret etmektedir. S-tipi granitoyidlerdeki zirkonlar, H-tipindekilere
benzer tipolojik o6zellikler gostermekle birlikte, morfolojik agidan daha kompleks o6zelliklere sahip
goriinmektedir. A-tipi granitoyidlerin ise, K-, P- ve V-zirkon tipleri igermekte ve tipolojik smiflamaya gére
alkalen kaynaktan tiiredigi goriilmektedir.

Zirkon kristallerinin i¢ yapilarmin katodoluminesans yontemi ile incelenmesi sonucunda, morfolojide
goriinmeyen birtakim ozelliklerin saptanmast miimkiin olmustur. OAG’deki zirkon kristalleri genel olarak
ozsekilli veya yari-6zgekilli, zonlanma gosteren ¢ekirdekler igerirken, yeryer kalit veya yenmis ¢ekirdeklere
de rastlanmaktadir. Zirkonlarda, kalm-birincil ya da ince-ikincil zonlanmanin yamsira son evre
rekristalizasyon etkileri de gézlenmektedir.

S-tipi OAG’ndeki zirkon kristalleri genellikle kaht ¢ekirdekler igermekte ve epitaksiyel ve paralel biiytimeler
gostermektedir. Kitasal kabuk kaynakli granitoyidlerde rastlanan zirkonlarin bu 6zellikleri, S-tipi OAG
zirkonlarmin H-tipi OAG’ndekilere gore i¢ yapilan itibariyle oldukga farklt olduklarimi ortaya koymaktadir.

Buna ek olarak, H-tipi OAG zirkonlarinda iz element konsantrasyonu degisimi gosteren goklu-korozyon
zonlan, farkli olusum evrelerinde magma odasina daha sicak ve muhtemelen bazik magma girislerine isaret
etmektedir. H-tipi OAG zirkonlarindaki korozyon zonlarimin varhgi, bu kayaglarm magma karngimi ve
hibridlesme sonucu olustugunu belirten diger petrolojik verilerle uyum gostermektedir. Ayrica, A-tipi
OAG ndeki zirkonlar metamiktizasyon ve hizli biiyiime etkilerini gosteren i¢ yapilara sahiptir.

Elde ettigimiz veriler 1s13inda, Orta Anadolu’daki farkh granitoyid tiplerinde farkh ve karakteristik zirkon
tiplerinin  gdzlenebilecegini, zirkon tipolojisi yonteminin OAG’ne uygulanabilecegini, ancak OAG
olusumundaki farkh evrelerin belirlenebilmesi i¢in zirkon i¢ yapilarmmn mutlaka incelenmesi gerekliligini
Snermekteyiz.
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Anahtar Kelimeler: Zirkon - Tipoloji - Granitoyid - Orta Anadolu

ABSTRACT

The Central Anatolian Granitoids (CAG) display distinct petrological characteristics. S-, H- and A-type
granitoids, supposed to be related to the continental collision and post-collision stages, were investigated in
different aspects in previous studies and their petrological characteristics were described in terms of
geological, geochemical and mineralogical studies. With a different approach for the investigation of the
granitoids, in this study, we aimed to investigate the relationship between the granitoid type and the zircon
growth by studying the zircons from the CAG.

In this scope; granitoid samples representing distinct granitoid types were collected from Ekecikdag,
Agagdren, Baranadag and Terlemez igneous suites, and outer and internal structural characteristics of the
separated zircon crystals were examined.

Zircon typology method, proposed by Pupin (1980), depending on the proportions of the zircon crystal
surfaces (pyramidal and prismatic) to solve the relationship between the zircon population and petrology of
the host granitoid, was applied to the CAG.

Each zircon crystal were examined under binocular microscope and crystals representing the population
were imaged by scanning electron microscope. Zircon typology method shows that in the H-type CAG
commonly P- and S-, and rarely G-, L- and J-type zircon crystals exist and these granitoids were generated
from hybrid magmatic source. Although zircons from S-type granitoids display similar typological features to
those of the H-type ones they seem to have complex morphological characteristics. A-type granitoids on the
other hand, comprise K-, P- and V-zircon types and represent alkaline sources based on the typological
classification.

By investigation of internal structures of the zircon crystals by cathodoluminescence imaging it was possible
to detect features, which were not observable on the outer views. Generally, zircon crystals from the CAG
have euhedral to subhedral and zoned cores, however inherent, corroded and embayed cores were also
observed. Besides wide-first order or thin-second order oscillatory zoning, effects of late stage
recrystallization are also present in zircon crystals.

S-type CAG zircons commonly include inherent cores and show epitaxial and parallel growths. These
features, which are common in autochthonous or continental crustal sourced rocks, indicate that the S-type
CAG zircons are very different from the H-type CAG in terms of internal structures.

In addition, multi-corrosion zones within the H-type CAG zircons showing changes in trace element
concentrations imply migration of hot and probably basic magma into the magma chamber in different stages
of evolution. Existence of these corrosion zones within the H-type CAG zircons is conformable with the other
petrological data indicating magma mixing and hybridization processes during their evolution. Moreover,
zircons from A-type CAG have internal structures related to metamictization and rapid growth.

We here suggest in the light of our findings that different and characteristic zircon types can be observed in
different granitoids within Central Anatolia, zircon typology method is applicable to CAG, but to interpret

their evolution stages internal structures of zircons must be investigated.

Keywords: Zircon - Typology - Granitoid - Central Anatolia
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Sarthacih Lokogranitinin Mineral Kimyasi: Yozgat Batoliti Kuzeyi
Mineral Chemistry of Sarthacili Leucogranites: Northern Part of Yozgat Batholith
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Galigma alami, Yozgat Batolitinin kuzey béliimiinde yer almakta olup Yozgat ilinin yaklasik 2 km
giineybatisinda bulunmaktadir. Sarthacili 16kogranitleri, agik ve pembe renkli olup baslica kuvars, K-
feldispat, mika ve granat minerallerini igermektedir. Sarthacili kdyii gevresinde yer alan bu agik renkli
granitler, mineralojik bilesimleri ve dokusal ézelliklerine gore 6zellikle mineral tane boyutunun ve biyotit-
muskovit igerigi ve oraninin belirgin sekilde degismesiyle ¢evresindeki diger granitik birimlerden ayrilmakta
olup iri taneli biyotit muskovit granit seklinde adlandinlmistir. Oldukga taze gériiniimlii olan bu kayaclar
faneritik dokulu olup, mikroskop altinda holokristalin hipidiyomorf tanesel doku 6zelligi géstermektedirler.

Tiim kayag jeokimyasi sonuglarma gore subalkalin karakterli ve kalkalkalin yénelimli olan bu kayaglar,
tektonik ayirtman diyagramlanna gore ise daha ¢ok Carpismayla-es yash granitlerin  alanlarina
diismektedirler. ORG’a gére normalize edilmis profillerinde LIL elementler agisindan zenginlesme ve HFS
elementler agisindan ise fakirlesme gostermektedirler. ilksel mantoya normalize edilmis ortalama deger
profillerinin iist kabuk ile ortiismesi benzer kaynaktan tiirediklerini géstermektedir.

Sarthacih Lokograniti'nde gozlenen granatlar, iri taneli ve diizensiz sekilli olup kuvars kapammlarina
sahiptirler. Spessartin ve Almandin bilesimindeki bu granatlar, alt kabuk kékenli olup metamorfik kayaglarm
kismi ergimesi sonucu olusan granitik magmanin igerisine yerlesmislerdir. Biyotitler ise oldukea iri taneli ve
levhams: sekilli olup Fe ce zengin annit bilesimindedirler.

ABSTRACT

The research area is exposed at the Northern part of Yozgat Batholith and is located 2 km to the south
western part of Yozgat around Sarthacili village. Sarthacili Leucogranites are pale and pinkish in colour and
mainly composed of quartz, K-feldspar, mica and garnet. These pale coloured granites are exposed around
Sarthacili village and they differentiated from other surrounding granites compositions in their mineral
compositions and coarse grain size of biotite and muscovite. They have named as coarse grain biotite
muscovite granite. They have phaneritic texture and have fresh out crops in the region.

The results of the whole rock geochemistry reveal that granitic rock units are subalkaline magmatic rocks and
are calcalkaline in nature. Tectonic discrimination diagrams for the granite rocks suggest that the granite of
northern part of Yozgat Batholith are within the syn-collision granite and ORG-normalized elemental
patterns for all the subunits of the granite have similar patterns which are characterized by enrichment in LIL
with respect to HFS elements. The Primitive Mantle normalized elemental patterns of the average of the
Sarthacili Leucogranites are overlaps with the upper crust suggesting same source magma products.

The garnets of Sarthacili leucogranites are coarse in grain size, unhedral in shape and have quartz
inclusions. The mineral chemistry of these garnets reveal that they are spessartine, almandine in
compositions and they have generated from the metamorphic rocks from the lower crust and coated up within
the granitic magma. The biotites are coarse in grain size and they are Fe rich annite in compositions
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Mamasun (Aksaray) Gabroyidlerinin, Orta Anadolu Kristalen Kompleksindeki Yeri:
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Geology and Geochemistry
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Bu galigma, Agagoren Intriizif Takimi olarak adlandinlan birligin giiney kesiminde, Aksaray Ilinin dogusunda
ylizeyleyen mafik magmatik kayaglarin mineralojik, petrografik ve jeokimyasal ozelliklerini ortaya koyar.
Saha gdzlemleri, Mineralojik-Petrografik ve Jeokimyasal diyagramlara gore gabro-diyorit-tonalit bilesimli
kayalarla, bunlan kesen mikrogabroporfir, mikrodiyorit, mikrodiyoritporfir ve diyabaz bilesimli damar
kayalar1 ayirtlanmistir. Ayirtlanan bu birimlerin tamami Mamasun Gabroyidleri olarak adlandimlmstir.
Plajiyoklaz (Anss-Angg) + hastingsit + ojit + kuvars + epidot + kalsit + titanit ve opak mineral birlikteliginden
olusan gabroyidler kendi igerisinde piroksen-hornblend gabrodan tonalit bilesimine kadar degisim gosterirler.
AFM diyagraminda toleyitikten (gabro/gabro-diyorit), kalkalkali’ye (mafik damar kayalar1) dogru gecis
gosterirler. Ozellikle gabro bilesimi sunan kayaglar toleyitik kayaglar igin karakteristik olan énemli Fe
zenginlesmeleri gézlenir. Bununla birlikte gabro ve damar kayalarinin MORB’a gore iz element dagilimlarim
gosteren spider diyagramlarinda; gabrolar, biiyiik iyon yarigaph litofil elementlerde (LIL) bir zenginlesme
gozlenirken, kahciligi yiiksek elementlerde (HFS) ise fakirlesme goze carpmaktadir. Gabrolarin ortalama
karakteristik ana oksit, iz element ve nadir toprak element degerleri (810, %52.77, Na,O %2.8, CaO %10.1,
La 3.95 ppm ve Sm/Nb orami 0.27) okyanusal kabuk degerleriyle karsilastinldiginda (SiO, %49.5, Na,O
%2.8, CaO %11.3, La 3.7 ve Sm/Nb ppm orani 0.33) aralarinda biiyiik bir benzerlik goriilmektedir.

Tonalitlerin major oksitlerinin SiO,’ye karst hazirlanan degisim diyagramlan, degisen major oksitlere karsi
SiO;’nin degismedigi veya hemen hemen sabit kaldigi goriilmektedir. SiO,’de gozlenen bu ¢izgisellik,
tonalitlerin, Mamasun gabroyik kayalarini olugturan magmanin kristalizasyonu ile geriye kalan silise doygun
artik magmanin, geg kristallenme evresi iiriinleri olduklarim géstermektedir.

Tiim bu petrolojik ve jeokimyasal veriler 1s1ginda iist manto-alt kita kabugu siirindan tiiredigi diisiiniilen
mafik magmanin tiriinleri olarak bélgeye yerlesen Mamasun Gabroyidleri’nin, Orta Anadolu’nun jeodinamik
evrimine yénelik ¢alismalarda Kadioglu ve Giileg (2001)’in Orta Anadolu Kristalen Kompleksi igerisinde
ayirtladiklan farkh gabro gruplanindan I.grup gabrolara dahil edilerek bu grup igerisinde degerlendirilmesi
gerekmektedir.

ABSTRACT

The research area is located to the southern part of Agacéren Intrusive to the North East of Aksaray. The
lithology of the area is mainly composed of three main units these are gabbro, diorite and tonalite. All these
three subunits cut by microgabbro, diorite porphyry, microdiorite and diabase dykes. These units named as
Mamasun Gabbroid in this study. The Plagioclases (Ans;-Angss) +hastingsite + augite + quartz + epidotite +
calcite # titanite and opaque minerals form the compositions of the mamasun gabbroid, which are changing
from  pyroxene-hornblende gabbro to tonalite in compositions. They are changing from tholeiitic
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(gabbro/gabbro-diorite) to calkalkaline (mafic dykes) character in AFM diagram. The tholeiitic character of
gabbroic rocks is enriched in Fe relatively to other rock units. The MORB normalized elemental patterns of
the gabbroid and mafic dykes reveal enrichment in LIL element and depletion in HFS elements. There are a
clear similarity between the major oxide, trace and rare earth element contents of the gabbroids (SiO,
percentage52.77, Na,O %2.8, CaO %10.1, La 3.95 ppm and Sm/Nb ratio 0.27) and Oceanic Crust contents
(5i0; %49.5, Na,0 %2.8, CaO %11.3, La 3.7 and Sm/Nb ppm ratio 0.33).

There are no changes of SiO, versus other major oxides in the variation diagrams of the tonalite. These
JSeatures may reveal that the tonalite undergo to late crystallization as a residual melts after the crystallization
of the gabbroids from the source magma.

On the bases of petrological and geochemical data of the research area, the products of the mamasun
Gabbroids were formed in the boundary of lower crust and upper mantle. These products were intruded into
the Central Anatolian Crystalline Complex forming the mamasun gabbroids. The Mamasun Gabbroids are
belonging to the first group of the gabbro types of Kadioglu and Giile¢ (2001) in Central Anatolian
Crystalline Complex.
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Erzincan — Refahiye Ofiyolitli Karigigi, izmir — Ankara — Erzincan Kenet Zonunun doguya uzanan kesiminde
yer almaktadir. Anatolid- Torid Platformu ile Pontidler arsinda bulunan ¢alisma alaninda, kuzeyde Permo —
Triyas yash Pulur Metamorfitleri, giineyde Karakaya Kenedine ait metamorfik kayaglardan olusan Yoncayolu
Formasyonu ile Mesozoyik yash Munzur Kireglan yer alir. Ofiyolit istifine ait ultramafik — mafik kayaglar,
Ust Kretase’de Yoncayolu Formasyonu ve Munzur Kiregtaglannin iizerine bindirme ile yerlesmistir ( Sengér
ve Yilmaz, 1981; Kogyigit, 1990; Aktimur vd., 1995 ). Refahiye Ofiyolit Kangigi, Tersiyer’e ait sedimanter
ve volkanosedimanter kayaglarla ortiilmekte olup Plio — Kuvaterner yash andezit — dasitler tarafindan
kesilmektedir.

Inceleme alanindaki ofiyolit napinda gozlenen ultramafik tektonitleri harzburjitler ve dunitler olusturmaktadir.
Bu peridotitler, yer yer dolerit dayklan tarafindan kesilmektedir. Ultramafitlerle tektonik iligkili kiimiilatlar,
ofiyolit istifinin iist kesimlerini olugturmaktadir. Kiimiilat dizideki; dunit, verlit, piroksenit ve gabrolar genis
alanlarda yiizeyler. Kiimiilat gabrolar ile yaklasik 15 km’ lik bir alanda yiizeyleyen dayk karmasigi (?)
arasinda birkag cm. ile metre arasinda degisen kalinhiklarda plajiyogranit damarlan gozlenmistir.
Peridotitlerin serpantinlesmesi, mafik kayaglarda gézlenen uralitlesme, sosuritlesme ve hidrogranatlagma
hidrotermal okyanus tabani metamorfizmanin verileridir.

Refahiye Ofiyolitli kangigina ait ultramafik — mafik kayaglar lizerinde major — iz element analizleri
yapilmigtir. Ultramafik kayaglarda SiO, degeri % 37-40 arasinda iken MgO degeri % 30-40 arasindadir.
Tektonit dunitlere bagli krom yataklari genellikle yiiksek Cr,O; tenorlii ( % 40-52 ), kiimiilat dunitlere bagh
krom yataklan ise genellikle diisiik tendrlii ( < % 30 ) cevher igerir. Mafik kayaglarda diisiik MgO ( % 5.35-
9.80), TiO, ( % 0.10-1.70 ), KO, ( 0-0.35 ) ve Nb/Y ( 0.05-2 ) degerleri elde edilmistir.

Jeokimyasal veriere gore; ofiyolit istifindeki ultramafik-mafik kayaglarin Neotetis Okyanusunun kuzey
kolundaki bir dalma — batma zonunda olusmus IAT ( ada-yay1 toleyitik ) karakterli bir magmanin {riinii
oldugu s6ylenebilir.

ABSTRACT

The Erzincan — Refahiye Ophiolite Complex is situated in the eastern part of Izmir — Ankara — Erzincan
Suture Zone. In the investigated area between the Anatolide — Tauride Platform and the Pontides, are Permo
— Triassic Pulur Metamorphic rocks in the north, the Yoncayolu Formation associated with the Karakaya
Suture and Mesozoic Munzur Limestone in the South. In the Upper Cretaceous, the ultramafic — mafic rocks
of the ophiolite suite were obducted on to the Munzur Limestone and Yoncayolu Formation (Sengor and
Yilmaz, 1981; Kocyigit, 1990; Aktimur et al. 1995 ). The sedimentary and volcanosedimentary rocks
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comprising the Tertiary cover to the Refahiye Ophiolite Complex are cut by Pliocene — Quaternary andesite —
dacite domes.

The investigated ophiolite nappe consists of ultramafic tectonites, namely harzburgites and dunites which are
locally cut by dolerite dykes. Cumulates are in tectonic contact with the tectonites. The cumulates, comprising
dunite, wehrlite, pyroxenite and gabbros, form the upper parts of the ophiolite suite. Plagiogranite dykes
ranging from a few cm. to metres thick are exposed between cumulate gabbros and dyke swarms which crop
out over about a 15 km’ area. The peridotites are serpentinized whereas the mafic rocks exhibit uralitization,
saussuritization and hydration as types of alteration, suggesting ocean floor metamorphism.

The ultramafic — mafic rocks of the Refahiye Ophiolite Complex have been analysed for both major and trace
elements. In the ultramafic rocks SiO, ranges between 37-40 % and MgO between 30-40%. The chromite
deposits in the tectonite dunites generally have high Cr,0; value ( 40-52 % ) whereas low Cr,0; values (<30
%) are obtained in the chromite deposits from the cumulate dunites. Mafic rocks contain lower MgO (5.35-
9.80 %), Ti,O (0.10-1.70 % ), K>O ( 0-0.35 % ) and Nb/Y ( 0.05-0.2 ) values.

The geochemical analyses suggest that the ultramafic — mafic magmatic rocks from the investigated ophiolite
suite were produced in a supra-subductional setting in the northern branch of the Neotethys Ocean.
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Ankara’nin yaklasitk 100 km kuzeybatisinda yer alan Beypazan trona yatagi Orta Miyosen déneminde Hirka
Formasyonu iginde olugsmustur. Hirka Formasyonu volkanosedimenter bir istif olup cogunlukla kiltast,
bitiimlii seyl, trona, ¢amurtasi, olusuki¢i gakiltagi, dolomitik kiregtasi, silttast ve piroklastik kayalardan
olusmaktadir. Tiim bu litofasiyesler lakiistrin ortam i¢inde siirekli gélden gegici playa géliine degisen ortam
kosullarinda geligmistir.

MTA ve Etibank’mn yapmis oldugu sondaj ¢alismalarina gére Hirka Formasyonu iginde 70-100 m lik zon
i¢inde kalmliklar1 0,2 m ile 11,5 arasinda degisen 33 trona daman tespit edilmistir (Tenekeci ve Sener, 1983;
Helvaci ve dig., 1986; Helvaci ve inci, 1989; Helvaci, 1998). Yatagm orta kesiminde trona damarlarinin
toplam kahnligi 35 m dir. Ekonomik trona damarlari, ¢ok ince trona katmanlan igeren kiltasi ve bitiimlii
seylce baskin zon tarafindan, 6 trona damar iist zonda ve 6 trona daman alt zonda olmak iizere iki alt diizeye
ayrilmustir.

Bu galisma, ana cevher damarlan ve onlara eslik eden sedimentler iizerine odaklanmustir. Detayh petrografik
calismalar XRD ve SEM-EDS analizleri ile desteklenmistir. Beypazar trona yataginda, az miktada nahkolit ve
pirsonit mineralleriyle birlikte, baskin soda minerali (% 90’ iizerinde) trona dir. Nahkolit en iist iki damarda
ve havza kiyisinda baskindir. Pirsonit ise alttan iiste kadar tiim trona olusumuna eslik etmektedir. Diger
otijenik mineraller pirit, dolomit, serlesit, yiiksek Mg igerikli kalsit, magnezit, globerit, ferrinatrit (veya
amarillit?), kuvars, albit, Ca ve Na zeolitler (baskin analsim ve klinoptilolit az olarak, hoylendit, natrolit,
ferrierit, mordenit, ve sabazit) ve kil mineralleri (smektit, illit ve montmorillonit) dir.

Petrografik ¢alismalara gore farkli tipte trona kristal olusumlan ayirt edilmistir. Baskin kristaller sediman-su
ara yiizeyinde veya peklesmemis sedimentler i¢inde olusukarasi olarak gelismistir. Bu trona kristalleri
gogunlikla prizmatik radyal-fan sekilli biiylime yapilan gdstermektedir. Rozet yapih nodiiler lifsi trona ile
pirsonit mineralleri ¢ogunlukla bitimlii seyller iginde olusukarasi olarak olusmuslardir. Bazi saf, trona
katmanlart ve saf nahkolit damarlan su-hava ara yiizeyinde g¢ekirdeklenerek gol tabaninda serbest olarak
biiylimiislerdir.

Siirekli gol asamasinda ilk olarak bitiimlii seyller birikmis ve sonra baskin olarak analsim olmak iizere
zeolitler ve searlesit olusumlar bu sedimentler iginde otijenik olarak olugmuglardir. Evaporasyon nedeniyle
g6l seviyesi diismeye bagladiinda pirsonit birincil soda minerali olarak ¢ékelmistir. iki tip pirsonit olusumu
tanimlanmugtir. Birinci tip pirsonitler sedimentler géreceli olarak heniiz peklesmemigken bitiimlii seyller
arasinda ozsekilli kristaller halinde displasiv (iterek-yerini alarak) olarak geligmislerdir. Ikinci tip pirsonit
olugsumlan bitiimlii seyller ile birlikte yillik periyodik ¢okelimleri temsil eden varva tipi laminalanmalar
sunmaktadir. Pirsonit minerali kismen analsim olusumlanni ornatmaktadir. Gozenek suyundaki Mg/Ca
oraninin artmasi ile dolomitlesme gergeklesmis ve dolomit mineralleri ilksel litofasiyesleri ornatmstir. Ca-Na
zeolitler, baz1 Na-silikatlar (magadit veya kenyaite gibi) ve ézsekilli kuvars ve feldispat mineralleri otijenik
olarak erkenden ge¢ diyajeneze devam eden siire¢ iginde olugmuslardir. Ozsekilli kuvars ve feldispat
mineralleri gogunlukla alt evaporit birimleri igindeki trona ve pirsonit minerallerini ornatmaktadir. Son olarak
otijenik pirit olusumu tiim fasiyesleri ornatmistir.
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ABSTRACT

The Beypzar: trona deposit is located in central Turkey, approximately 100 km northwest of Ankara and is
accumulated in the Hirka Formation during the Middle Miocene time. The Hirka Formation is a volcano-
sedimentary sequence comprising mainly claystone, bituminous shale, trona, mudstone, intraformational
conglomerate, dolomitic limestone, siltstone and pyroclastic (tuff and ash fall) rocks. All of these lithofacies
are deposited in lacustrine lake environments that changing and/or alternating from perennial to ephemeral
saline playa lake environments.

According to drill-hole data of MTA and Etibank Company, 33 trona beds, ranging in individual thickness
from 0,2 mto 11,5 m, are present within a 70-100 m zone in the Hirka Formation (Tenekeci and Sener, 1983;
Helvaci et al., 1989; Helvact and Inci, 1989; Helvaci, 1998). The total thickness of trona beds is 35 m in the
central part of the deposit. Economical trona beds are subdivided into two evaporitic levels by dominant
claystone-bituminous shale alternating comprises very thin trona beds: 6 ore layers in the upper part and 6
ore layers in the lower part.

This study is focused only on those main ore bodies and the associated host sediment. Detailed petrographical
studies are supported with XRD and SEM-EDS analyses. In the Beypazart trona deposit, the major saline
mineral (up to 90 vol. %) is trona with fewer amounts of nahkolite and pirssonite. Nahkolite is dominant only
in the upper two beds and in the marginal part of the basin. Pirssonite occurs with trona in whole sequences
Jrom bottom to the top. Other asociated authigenic minerals are pyrite, dolomite, searlesite, high Mg-calcite,
magnesite, glauberite, ferrinatrite (or amarillite?), quartz, albite, Ca and Na zeolites (major analcime and
clinoptilolite, minor heulandite, natrolite, ferrierite, mordenite, and chabazite) and clay minerals (smectite,
illite and montmorillonite).

According to petrographic studies different type of crystals are distinguished in the trona beds. The dominant
crystals were developed on the sediment-brine interface and/or interstitially precipitated within upper part of
the soft sediments. In this stage radiating fans, prismatic acicular trona crystals were formed. Rosette-like
nodular-acicular trona and pirssonite minerals interstitially precipitated mainly within the bituminous shale
layers. Some of the pure, matrix-free trona beds and pure nahkolite beds appear to be formed a free
precipitation from brine, which are nucleated on the water-air interface and then crystals were continued to
grow on the bottom sediments. During the perennial alkaline lake stage bituminous shale accumulated first,
and than mainly analcime zeolite minerals authigenically formed within these sediments. When the lake level
drops due to evaporation, pirssonite minerals precipitated as primary saline minerals. Two types of pirssonite
occurrences were recognized. The first type pirssonite was developed displacively as a euhedral crystal within
the bituminous shale while the sediments were still relatively uncompacted. The second type pirssonite
formation occurs as an alternation with bituminous shale and shows varva-like precipitation, which
represents one annual deposits. Pirssonite partly replaces the analcime occurrences. With the increasing
concentration of Mg/Ca ratio in brine, dolomite minerals were occurred, and the former lithofacies were
replaced by authigenic dolomite and high Mg-calcite minerals. Ca-Na zeolites and some Na-silicates (like
magadite or kenyaite) with euhedral quartz and feldspar minerals occur as authigenic minerals in early to
burial diagenetic stages. Euhedral quartz and feldspar minerals replace trona, nahkolite, pirssonite, dolomite,
and searlesite minerals mainly in the lower evaporite units. Finally, all of the lithofacieses was replaced by
authigenic pyrite occurrence which occurred during the burial diagenetic stages.
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Kurtoglu bagkalagim karmasasi, Giimiishane, ge¢ Karbonifer yash Giimiighane Granitoidinin (290-295 My)
gliney sinirt boyunca ~35 km uzunlugunda ve ~1-3 km genisliginde bir kusak olusturmakta ve baslica iki
tektonik birimden olugmaktadir. Yaslar bilinmeyen mavisist fasiyesli tektonik birim bu metamorfik kusagin
giineyinde bulunmakta ve tektonik olarak diisiik basing-yiiksek sicaklik (DB-YS) metamorfik kayaglari
tarafindan tizerlenmektedir. Bu DB-YS birimi, olduk¢a degisik bilesimli mikagistler, yapraklanmal
metalokogranitler ve amfibolit araseviyeli migmatitik gnayslar igermektedir.

Petrojenetik a8, granat-biyotit arasindaki Fe-Mg degis-tokusu, granat-sillimanit-plagiyoklas-kuvars
barometresi ve de granat-biyotit-plagiyoklas-kuvars barometresi yardimiyla mikasist ve metalokogranitlerin
baskalasim kosullart ~650 °C ve ~0.4 GPa olarak hesaplanmigtir. Migmatitik biyotit gnayslarin bagkalagim
kosullart ise igerdikleri amfibolit araseviyelerine uygulanan homblend-plagiyoklas termometresi yardimiyla
690-740 °C olarak tahmin edilmektedir. Mikagist ve migmatitik biyotit gnayslardan ayirtlanan muskovit ve
biyotitler iizerinde yiiriitiilen asamali **Ar/*’Ar yas tayinleri, 323 My civarinda plato yaslari vermektedir.
Buna kargilik metalokogranitlerden segilen muskovitler ise onemli 6lgiide yiiksek yas degerleri (329-337 My)
vermektedir. Metalokogranitlerdeki muskovitler baskin olarak magmatik muskovitler tarafindan temsil
edildiginden ve tane boyutlari 0.5 cm oldugundan yiiksek yas degerleri kismen magmatik yaslari
yansitmaktadir. Bu durum arazi iliskileri ile de uyum igindedir. Lokogranitler bagkalasimdan once veya
bagkalagim sirasinda sokulum yapmis olmalidirlar.

Kurtoglu sist, gnays ve amfibolitleri, Kazdag ve Uludag masiflerinde go6zlendigi gibi Karbonifer
baskalasimindan sonra, ikinci bir bagkalasima ugramamglardir (Okay & Satir 2000; kisisel gériisme). Pulur
karmagigindaki Varistik Cenci biriminin diginda (Topuz ve dig. 2004, 2005), Karbonifer sonrasi dénemde
baskalagima ugramamug temel kayag¢larinin ikinci 6rnegini temsil etmektedir.

ABSTRACT

Kurtoglu metamorphic complex, Giimiishane, NE Turkey, form nearly 35 km long and 1 to 3 km wide
basement exposure along the southern boundary of Late Carboniferous Giimiishane granitoid (290-295 Ma),
and comprises at least two tectonic units. Blueschist-facies rocks of unknown age in the southern part of the
complex are tectonically overlain by Variscan low-pressure high-temperature metamorphic rocks. The latter
comprise mica schists of variable composition cut by foliated metaleucogranitic dikes or stocks and
migmatitic gneisses with subordinate amphibolite intercalations.
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Peak metamorphic conditions of the mica schists and metaleucogranites are estimated to ~650 C and ~0.4
GPa, based on petrogenetic grids, Fe-Mg partitioning between garnet and biotite as well as garnet-
aluminosilicate-quartz-plagioclase (GASP) and garnet-plagioclase-biotite-quartz (GBPQ) barometry. Peak
temperatures of migmatitic biotite gneisses might have been significantly higher (690-740 °C), as suggested
by hornblende-plagioclase thermometry. *’Ar-*Ar incremental dating on muscovite and biotite [fractions
yielded plateau ages of 323 Ma, while ages obtained on muscovite fractions from metaleucogranite samples
are significantly higher (~329 and 337 Ma). Since the latter muscovite fractions are dominated by the igneous
muscovite, their ages are compatible with field relationships, indicating that the foliated dikes intruded before
or during the regional metamorphism.

Kurtoglu schists, gneisses and amphibolites bear no evidence for a Mesozoic or Cenozoic rejuvenation as
observed in other occurrences of the Variscan basement in the Sakarya zone, such as Kazdag and Uludag
complexes in the NW Turkey (Okay & Satir 2000, and personal communication). Apart from the Variscan
Cenci unit in the Pulur complex (Topuz et al. 2004), Kurtoglu amphibolite-facies rocks represent the second
well-defined example of Variscan basement that escaped later metamorphic overprint.
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Kalsit-aragonit doniisiimii karbonat veya karbonat igeren kayaglarin diisiik sicakhik-yiiksek basing (DS-YB)
bagkalagimi sirasinda gergeklesen ana tepkimelerden biridir. DS-YB alanlarmin dengelenme kosullar
¢ogunlukla aragonitin duraganhk alamina diismesine ragmen, kalsite doniismeden korunmus aragonitler
enderdir. Aragonitlerin korunmus oldugu kayaglarda, birincil, yani tortul, kalsit bulunmamakta ve iistelik
aragonitler kismen kalsit tarafindan omatilmig durumdadir. Dolayistyla, kalsit-aragonit doniisiim
mekanizmast ve kinetigine iliskin biitiin bilgilerimiz deneysel ¢ahsmalara dayanmaktadir. Bu teblig, Tavsanli
Zonu'nda Giimiigyenikdy civarinda, bir yigigim karmasasi iginde, mikritik kirestaglarinda baslayan
aragonitlesmenin donmus oldugu istisnai bir olusumu betimlemekte ve bunu déniisim mekanizmasi ve
kinetigi agisindan tartismaktadir.

Giimiigyenikdy civarmdaki yigisim karmagasi, mikritik kiregtaglari disinda, baghca bazalt, radyolarit,
serpantinit, grovak ve seylden olugmaktadir. Bazaltlarin gézenek dolgulan iginde baslayan mavisist fasiyesi
kogullarmi niteleyen mineral topluluklar (klorit, lavsonit, albit, pumpelleyit, kuvars, aragonit ve Na-
piroksen; Okay 1982) bulunmaktadir. Mikritik kiregtaslan ince-orta katmanh (10-40 cm) ve (<I cm) seyl ve
(5-45 cm) ¢ort araseviyeleri igermektedir. Aragonitlesme daima katman ortalarindan baslamakta ve katman
alt ve iist yiizeylerine dogru, gayrimuntazam bir tepkime cephesi ile ilermektedir: Mikritik kesimler, ince
taneli kalsit (25 cm) ve iginde sagilmus sekilde hacim olarak % 10’a varan kuvarslardan olusmaktadir. Fosil
pargalar (sdzgelimi radyolarya) tanmabilmektedir. Mikroraman spektroskopisi ile taramalarda mikritik
kesimlerde herhangi bir aragonite rastlanilmamstir. Katman ortalarindaki aragonit kristalleri 2-3 cm
uzunluguna ulagmakta ve birbirleriyle diizgiin tane sinirlart olusturmakta ve az miktarda kuvars kapanimlan
igermektedir. Uglii dokanaklarda bol miktarda ince taneli (<25 cm) kuvars kiimelenmeleri gézlenmektedir.
Aragonitler biitiiniiyle ug iiye bilesimine sahip iken, mikritik kalsitler, % 99 iizerinde CaCO,’dan olusmakta
ve eser miktarda MgO (< % 0.53) ve MnO (< % 0.41) igermektedir.

Miritik  kiregtaglan ile direk normal dokanakta bulunan metabazaltlardaki mineral topluluklar
aragonitlesmenin 200+50 °C ve 0.4-0.6 Gpa'da gergeklestigine isaret etmektedir. Korunmus mikritik
kesimlerde herhangi bir aragonit kristalinin bulunmamasi, aragonit ile kalsit kristalleri arasindaki devasa boy
farklihg (1200 kata kadar) ve kalsit ile aragonit arasinda ¢ok az orandaki bilesimsel farkhilik, kalsit-aragonit
doniigtimiiniin kinetigini denetleyen ana etmenin (diffuzyon ve biiyiimede hzmndan ziyade), cekirdeklenme
olduguna isaret etmektedir. Burada yanitlanmas: gereken ana soru, aragonitlesmenin ya da az sayida aragonit
¢ekirdeginin neden daima segici olarak katman ortalarindan baslamis oldugudur: Katman ortalarindaki
birincil mikritin daha saf olmasi, yani gok daha az oranda MgO ve MnO igermesi su anda en miimkiin
olastlik olarak goziikmektedir. Aragonitlesmenin katman ortalarindan baslamasi gerek akigkan girisi gerekse
deformasyonun cekirdeklenme sirasinda katalizator gérevi gormesi olasihgini dislamaktadir.
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ABSTRACT

The polymorphic transformation of calcite to aragonite is one of the key reactions occurring during HP-LT
metamorphism of carbonate or carbonate-bearing rocks. Although P-T conditions of exposed HP-LT rocks
fall into stability field of aragonite, occurrences of preserved aragonite are rare. Primary, “sedimentary”
calcite is absent in the aragonite-bearing rocks, and aragonites are partially replaced by calcite.
Consequently all of our knowledge on kinetics and mechanism of calcite to aragonite transformation comes
exclusively from experimental works. This study reports an exceptional occurrence of the frozen-in calcite to
aragonite transformation in micritic limestones from an accretionary complex around Giimiigyenikdy,
Tavsanli zone, NE Turkey, and discusses it in terms of transformation mechanism and kinetics.

The oceanic accretionary complex around Giimiigyenikdy is composed of a chaotically intermingled basalt,
radiolarite, serpentinite, greywacke, micritic limestone and shale. Mineral assemblages in the amygdales of
the basalts (chlorite, lawsonite, albite, pumpellyite, quartz, aragonite ve Na-pyroxene; Okay 1982) testify to
incipient blueschist-facies metamorphism. Micritic limestones are reddish, thin to medium bedded (10-40 cm)
with intercalations of shales (<1 cm) and cherts (5-45 cm). Aragonitization invariably starts in the center of
the beds and moves towards lower and upper bedding planes with an irregular reaction front. Micritic
domains are composed of fine-grained calcite (<25 cm) and dispersed quartz (< 10 vol %). Radiolaria tests
and shell fragments are clearly recognizable and are filled with relatively coarser grains of calcite (up to 80
um). A thorough examination of micritic portions by micro-raman spectroscopy revealed the overall absence
of aragonite. Micritic calcite is characterized by nearly end-member composition CaCOj with trace amounts
of MgO (< 0.53 wt %) and MnO (< 0.41 wt %). Aragonite forms large crystals (~2-3 ¢cm) with straight grain
boundaries and sparsely distributed quartz inclusions. At the triple points, an accumulation of fine-grained
quartz is observed. Aragonite has end-member composition CaCOj; with FeO, MgO, MnO and SrO contents
below detection limits.

Conditions of aragonitization are estimated as 200+50 °C and 0.4-0.6 GPa, based on the mineral
assemblages in the associated metabasalts (e.g. Okay 1982). Absence of any aragonite crystals within the
preserved micritic portions and immense difference in crystal sizes of aragonite and calcite (up to 1200
times) and minimal difference in composition of calcite and aragonite indicate that nucleation is the main
kinetic factor in calcite to aragonite transformation, rather than diffusion and growth rates. The main
question to be answered is why nucleation always starts in the centers of the beds: The most plausible
possibility is that the original calcites in the center of the beds had pure compositions devoid of any
impurities. Site and mode of aragonite nucleation rule out the possibilities that fluid access and deformation
have played catalyzing effects during nucleation.
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Inceleme alani, Denizli ili kuzeybatisinda bulunan Buldan civarindaki 1/25.000 6lgekli USAK L21-c4 ve
USAK L21-d3 nolu paftalan iginde yer almaktadir ve yaklasik 69 km?’lik bir alan1 kaplamaktadr.

Bu ¢aligmanin amaci, Menderes Masifi’nin giineydogusunda yer alan Buldan ve yakin gevresinde yiizeylenen
Masif’e ait metamorfik kayaglarn jeolojik, petrografik ve petrokimyasal 6zelliklerinin ortaya konmasidir.

Inceleme alanmim temel kayalarini granat mikasist ve iki mikali sistlerle temsil edilen Paleozoyik yash
Menderes Masifi'ne ait oOrtii sistleri olusturur. Bu birim yatay ve yataya yakin tektonik dokanakla
Prekambriyen yasghi ortognayslar tarafindan iizerlenir. Koralay ve Dora (1999) ortognayslarin intriizyon
yaslarmim * Pb/ ** Pb yontemine gore ortalama 560-570 my oldugunu belirlemislerdir. Altlayan birimlerin
lizerine agisal uyumsuzlukla kumtasi, kiltasi ve marn ardalanmalariyla temsil edilen Alt Pliyosen yash
Kolankaya Formasyonu gelir. Bu formasyonun iizerine agisal uyumsuzlukla Pliyo-Kuvaterner yash Asartepe
Formasyonu gelir. Kuvaterner yash aliivyon altlayan birimleri uyumsuz olarak orter.

Inceleme alaninda, ¢ogunlukla gézlii yap1 sunan ortognayslarin genel mineralojik bilesimi soyledir: Kuvars-
Plajiyoklas(oligoklas)-K-feldispat-Biyotit-Muskovit-Granat-Turmalin-Apatit. ~ Gozli  gnayslar  igindeki
diizensiz sekilli pegmatoid damarlan yaklasitk D-B dogrultuludur ve zonlanma g@stermeyen basit
pegmatoidlerdir.

Gozlii gnayslarm major oksit ve iz element igeriklerine gore ilksel kayalarinin magmatik, kalkalkalen,
peralumino, S tipi, sin ve/veya post-tektonik granit ve granodiyorit oldugu belirlenmistir.

Metamorfik kayag¢larin egemen sistozite dogrultulart KB-GD ve KD-GB ve sistozite egim agilar ise 18-72°
arasindadir. Metamorfitlerdeki kivrimlar ve sistozite diizlemlerini olugturan en biiyiik basing dogrultusu 100-
280° yani yaklagik D-B olarak saptanmigtir.

ABSTRACT

This study focuses on metamorphic rocks located at Buldan (NW Denizli) region, having an area of 69 sq. km
within 1/25.000 scaled USAK L21-c4 and USAK L21-d3 topographic maps.

This present study aims to report the result of the geologic, petrographic and petrochemical features of the
metamorphic rocks outcropped in the Buldan and surrounding area which are located southeastern part of
the Menderes Massif.

Cover schists of the Menderes Massif that are represented by Paleozoic garnet mica-schists and mica-schists
are located at the basement of the study area. These units are overlain by tectonic slides which are
Precambrian orthogneiss. The orthogneiss intrusion ages have been dated by Koralay and Dora (1999) as
average 560-570 Ma using *”" Pb/ " Pb method. All these formations angular disconformably overlain by
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Early Pliocene aged Kolonkaya formation which is characterized by sandstones, claystones and marls
alternation. Kolonkaya formation is overlain with an angular disconformity by Plio-Quaternary aged
Asartepe formation is characterized by conglomerates. All units in the study area are overlain with an
disconformity by Quaternary alluvium deposits.

The mineralogical composition of the augen gneisses consists of “Quartz - Plagioclase (oligoclase) - K-
Feldspar — Biotite — Muscovite - Garnet — Tourmaline — Apatite. Generally, the pegmatoids are the veins with
the strikes of E-W and ordinary pegmatoids without zonetions.

The geochemical composition of the gneisses in the study area indicated that the protoliths of the gneisses
were magmatic, calk-alkaline, peraluminous, S-type, syn and/or post-tectonic granites and granodiorites.

Generally, schistosite strike of the metamorphic rocks is NW-SE to NE-SW. The dip angle of the schistosite
varies between 18-72°C. The direction of the maximum pressure taken place folds and schistosite in the
metamorphic rocks is 100-280° or approximately E-W.

Deginilen Belgeler

Can, A.,1966, Menderes Masifi Buldan Bélgesine Ait Jeolojik Etiid, MTA Rapor No: 5192, Ankara.

Candan, O.,1988, Demirci-Borlu Arasinda Kalan Yorenin (Menderes Masifi Kuzey Kanadi) Petrografisi, Petrolojisi ve
Mineralojisi: Doktora Tezi, DEU, Fen Bil. Enst., [zmir.

Candan, O. and Dora, O. O.,1998, Granulite, Eclogite and Blueschist Relics in the Menderes Massif: an Approach to
Pan-African and Tertiary Metamorphic Evolution, Geol. Bull. Turkey, Vol. 41(1), 1-36.

Caglayan, M.A., Oztiirk, E.M., Oztiirk, Z., Sav, H. ve Akat, U.,1980, Menderes Masifi Giineyine Ait Bulgular ve Yapisal
Yorum. M.T.A. Biilt., 8, 9-17, Ankara.

Dag, N, 1988, Gordes Pegmatoidlerinin Mineralojik ve Jeokimyasal Incelenmesi, Doktora Tezi (yayimlanmamis), DEU
Fen Bil. Enst., Izmir.

Dora, 0.0., Kun, N. ve Candan, O.,1992, Menderes Masifi'nin Metamorfik Tarihgesi ve Jeotektonik Konumu, TJK
Biilteni, 35, 1-14, Ankara.

Dora, 0.0., Candan, O., Diirr, St. and Oberhansli, R.,1995, New Evid;nces about Geotectonic Evaluation of the
Menderes Masif, International Earth Science Congrees, V. 1, 53-72, Izmir.

Konak, N., Hepsen, N., Oztiirk, E.M., Oztiirk, Z., Cakmakoglu, A., Géktas, F.,.Sarzkaya, H., Armagan, F., Catal, E. Ve
Serdaroglu, M., 1987, Menderes Masifi nin G-GD'’sundaki Mesozoyik Istiflerinin Kargiastirmali Stratigrafisi ve
Konumlari, 40. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri, 5, Ankara.

Koralay, O. E., Satir, M. and Dora, O. 0.,1998, Geochronologic Evidence of Triassic and Precambrian Magmatism in
the Menderes Masif, West Turkey, 3rd Int. Turkish Geol. Symp., Abstracts, 285 pp, Ankara.

Koralay, O. E. ve Dora, O. 0.,1999, Menderes Masifi nde Derbent (Alasehir) Yéresinin Jeolojisi ve Olasili Kimmeriyen
Metamorfizmasi, Yerbilimleri Derg., 34, 151-172,

Koralay, O.E., 2001, Geology, Geochemistry and Geochronology of Granitic Gneisses and Leucocratic Orthogneisses at
the Eastern Part of Odemis-Kiraz Submassif, Menderes Masif: Pan-African and Triassic Magmatic Activities,
PhD. Thesis, Dokuz Eyliil Univ., Izmir.

Oberhansli, R., Warkus, F. and Candan, O.,2002, Dating of Eclogite and Granulite Facies Relics in the Menderes Massif,
Abstracts of First International Symposium of the Faculty of Mine (ITU) on Earth Sciences and Engineering,
Istanbul, Turkey, p.104.

Okay, A. 1.,1989, Denizli’'nin Giineyinde Menderes Masifi ve Likya Naplarimn Jeolojisi, M.T.A. Dergisi, 109, 45-58.

285




59. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri, 20-24 Mart 2006, Ankara
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Biga Yarimadasi’nin kuzeybati kesiminde yeralan Camlica metamorfik toplulugu oldukg¢a genis bir alanda
yiizlek vermektedir. Camlica metamorfitlerini olusturan kaya birimleri kendi igerisinde ilk kez bu ¢ahsmada
ii¢ farkli birime ayrilarak haritalanmistir. Toplulugu olusturan bu ii¢ farkli birim az ¢ok tannabilen i¢ diizeni,
alt — st iligkisi ve haritalanabilir olmasi nedeniyle formasyon asamasinda adlanarak tanitilmglardir (Sengiin
ve dig., 2005). Andiktasi formasyonu: metalav, metatiif, ve metapelitten olusur. Andiktagt formasyonu
lizerine uyumlu olarak gelen Dedetepe formasyonu baslica muskovit-kuvars sist, granat-mika sist, albit-
epidot-klorit sist, kalksist, siyah mermer, amfibolit ve eklojitlerle temsil edilmektedir. Mermerler, amfibolitler
ve eklojitler sistlerin igerisinde mercekler seklinde bulunmaktadir. Dedetepe formasyonu uyumlu bir
dokanakla Salihler formasyonuna gecer En iistte bulunan Salihler formasyonu ise bashca fillit, mermer ve
kalksist ardalanmasindan olusmaktadir. Camhca metamorfik toplulugu doguda Ovacik fayiyla Denizgoren
ofiyolitinden, batida ise Camkdy fayryla Ezine grubundan ayrilmaktadir (Okay ve dig., 1990).

Albit — granat — epidot — klorit parajenezi Camlica metamorfik toplulugunun yesilsist fasiyesinde
metamorfizma gegirdigini gostermektedir. Dedetepe formasyonu igerisinde mercekler seklinde gozlenen ve
20-50 m kalinhga sahip amfibolitler granat + amfibol + klinozoisit + epidot + albit + fengit minerallerinden
olugmaktadir. Amfibolitlerde tipik olarak retrograd eklojit dokusu gdzlenmektedir (Okay ve Satir, 2000a).
Eklojitlerde yiiksek basing metamorfizmasmi gosteren yaygim granat + omfasit + glokofan + zoisit + amfibol
+ sfen mineral toplulugu saptanmistir. Albit ve amfiboller granat porfiroblastlarinin icerisinde inkliizyon
olarak bulunmaktadir. Granatlar zoisit minerali tarafindan replase edilmekte ve bu durum duraysiz
metamorfizma kosullarim gostermektedir. Arazi ve mineralojik galismalar bolgede metamorfizma derecesinin
kuzeyden giineye dogru arttigini isaret etmektedir. Camlica metamorfik toplulugu ilk olarak eklojit fasiyesi
metamorfizmasi gegirmis daha sonra basincin diismesine bagli olarak amfibolit fasiyesi metamorfizmasi
gelismis ve en son tim birimler yesilsist fasiyesinde retrograd metamorfizmaya ugramistir. Camhica
metamorfik toplulugun litolojik ve stratigrafik nitelikleri ile metamorfizma ozellikleri birimin, Sakarya
Kusagi'nin daha dogu kesimlerinde yiizlek veren Iznik metamorfik toplulugunun eslenigi olabilecegini
gostermektedir.

ABSTRACT

The Camlica metamorphics locating in the northwestern part of the Biga Peninsula widely exposed in
northwestern Turkey. During this study, the members of the Camlica metamorphic association itself have
been mapped for the first time. The Camlica metamorphic association is separated into three units. Three
different units forming the metamorphic association are described as a formation based on the partly
determined internal structure, the contact relationships and mappable unit (Sengiin et al. 2005). Andiktas
Jormation consists of metalavas, metatuff and metapelites. Dedetepe formation, conformably overlies the
Andiktagi formation, mainly consists of quartz-muscovite schist, garnet-muscovite schist, garnet-albite-
chlorite schist and albite-chlorite-epidote schist, black marble, calc-schist, amphibolites and eclogites.
Marbles, amphibolites and eclogites occur as lenses within the schist. The Dedetepe formation passes up
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conformably into the Salihler formation. The Salihler Jormation constitutes the uppermost part of the
metamorphic sequence. It is composed mainly of phyllite, calc schist and white marble intercalations. The
Camlica metamorphic association is tectonically overlain by the Denizgéren ophiolite along the Ovacik fault
in the east and separated from the Ezine group by the Camkdy fault in the west (Okay ve dig., 1990).

Index minerals of albite — garnet — epidote - chlorite show that the Camlica metamorphic association
underwent the greenschist — facies metamorphism. Amphibolites occurring as lenses with thicknesses of 20-50
m within the Dedetepe formation consist of garnet + amphibole + epidote + clinozoisite + phengite + albite.
The amphibolites have textures typical of retrograded eclogites (Okay and Satir, 2000a). An early eclogite-
Jacies mineral assemblage of garnet + omphacite + zoisite + amphibole has been conspicuously determined.
Albite + amphibole occur as inclusions in garnet porphyroblasts. Garnet is replaced by zoisite in eclogite
exhibit unstable metamorphism conditions. Field and mineralogical studies state that metamorphic grade
increases from north to south in the Camlica metamorphics. The Camlica metamorphic association initially
underwent eclogite-facies metamorphism and in the Jollowing period amphibolite-facies metamorphism grew
due to decreasing pressure and subsequently all the units were overprinted by a greenschist-facies
metamorphism. Based on the lithostratigraphy, stratigraphy and metamorphic history, the Camlica
metamorphic association is probably an equivalent of the Iznik metamorphics located in the further east of
the Sakarya Zone.
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Bu ¢alismada, Diyarbakir (Hazro) ve Amanoslar bélgesinde yiizeyleyen Giineydogu Anadolu Otoktonuna ait
kayatiirlerinin dokusal ve mineralojik (mineral bolluklari ve birliktelikleri, fillosilikatlarin kristalokimyasi)
ozellikleri arastirilmistir. Bu kapsamda, olgiilii kesitler boyunca alinan 258 (bélgelere gore 90+168) 6rnek
lizerinde ince-kesit petrografisi ve XRD incelemeleri gergeklestirilmistir.

Diyarbakir bolgesindeki birimleri Siliiriyen-Alt Devoniyen yash Dadag (kumtagi—subarkoz—, ¢amurtasi, seyl,
marn, kiregtagi-litoklastli biyosparit—), Alt Devoniyen yash Hazro (kumtagi—kuvars arenit—, ¢amurtasi,
dolomitik mam, dolomit—dolosparit, litoklastl dolosparit—, dolomitik kiregtasi—dololitobiyosparit, dolomitli
¢ortlii sparit-), Ust Permiyen yash Kas (kémiir, kumtagi—kuvars arenit-, seyl) ve Gomaniibrik (dolomit—
dolosparit—, kiregtagi —biyomikrit—-, dolomitik marn, kumtagi) formasyonlar ile Triyas yash Cigh Grubu
(dolomit—dolosparit, glokonitli biyodolosparit—, kiregtasi—litobiyosparit, litosparit—, kumtagi—subarkoz, kuvars
arenit—, camurtagi, kumlu marn, dolomitik marn) olugturmaktadir. Amanoslar bélgesinde ise Prekambriyen
yash Sadan (metakumtasi—litik arkoz—, metasilttast, sleyt ve metavolkanit-bazalt—), Kambriyen yash Zabuk
(metakumtagi—kuvars arenit, subarkoz, sublitarenit-), Koruk (metadolomit) ve Sosink (metakiregtasi—
biyolitosparit—, metakumtagi—subarkoz—, sleyt), Ordoviziyen yash Seydisehir (metakumtagi—kuvars arenit—,
metasilttasi, sleyt), Kizlag (metakumtagi—arkoz, subarkoz—, metasilttas, sleyt) ve Bedinan (sleyt, siltli sleyt)
formasyonlan, Devoniyen yash Akgadag Grubu (metakonglomera, metakumtasi—litarenit, kuvars arenit—,
metasilttasi, sleyt, metavolkanit), Hasanbeyli Formasyonu (metakiregtasi—biyosparit—, sleyt) ve Triyas-Jura
yash Cudi Grubu (kristalize kiregtagi—biyomikrit—, sleyt) yiizeylemektedir.

Diyarbakir bélgesi Paleozoyik-Alt Mesozoyik kayaglar baglica kalsit, dolomit, kuvars, feldispat, gétit ve
fillosilikat (kaolinit, I-S, illit, glokonit) mineralleri igermekte, bunlara ender olarak jips, jarosit, hematit ve
gibsit eslik etmektedir. Siliiriyen-Devoniyen’de kuvars ve feldispat, Permiyen-Triyas’ta ise 6zellikle dolomit
artmaktadir. Gibsit, jarosit ve jips sirasiyla Dadas ve Kag formasyonlar ile Cigli Grubu’nda saptanmustir.
Kaolinit Dadas, Kas ve Gomaniibrik formasyonlannda, I-S Hazro Formasyonu ve Cigli Grubu’nda daha bol
bulunmaktadir. Amanoslar bolgesinde ise Prekambriyen-Triyas yash kayaglar baghca kalsit, dolomit, kuvars,
feldispat, gotit ve fillosilikat (illit, klorit, kaolinit, paragonit, NaK mika, smektit, I-C, C-V ve C-S) mineralleri
icermektedir. Kuvars ve feldispat miktar sirasiyla Zabuk ve Sadan, kalsit Hasanbeyli Formasyonu ve Cudi
Grubu, dolomit Koruk Formasyonu’nda maksimum diizeye ulasmaktadir. illit tiim birimlerde ve bol miktarda
bulunmakta, klorit Sadan, Sosink ve Hasanbeyli, kaolinit az miktarda Zabuk ve Koruk ve Seydisehir, I-C
Sadan, Seydisehir ve Kizlag, C-V Seydisehir, Kizlag ve Ak¢adag, C-S ise Sadan ve Sosink formasyonlarinda
artmaktadir. Paragonit ve NaK mika yalnizca Kizlag ve kismen Akgadag formasyonlarinda belirlenmistir.

Diyarbakir bélgesinde R3 ve R1 I-S’lerin illit igerigi % 85-95 arasinda degismektedir. Erken diyajenetik
(A°20 = 1.01-1.44) 1My £2M, illitlerin miktan Siluriyen-Devoniyen’de artmaktadir. 1M glokonitler Triyas

icin karakteristiktir. illit ve R3 1-S’lerin b degerleri (9.002-9.040 A, ortalama 9.022 A) dioktahedral bilegimi
yansitmakta olup, Fe+Mg igerigi yiiksektir (0.33-0.64, ortalama 0.50). Amanoslar bélgesinde ise 2M,, 1M ve
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IMy illit ve TIb kloritleri anki-epimetamorfiktir (A°26 = 0.16-0.40). 2M, tiim birimlerde, 1M Sadan, Zabuk,
Koruk, Sosink ve Seydisehir; 1M, ise Hasanbeyli Formasyonu’.nda saptanmugtir. [llitlerin ortalama b degerleri
Prekambriyen-Alt Ordoviziyen icin 9.018-9.031 A, Orta-Ust Ordoviziyen-Triyas icin 8.995-9.006 A
arasindadir.

Mineralojik bilesim ve diyajenez/metamorfizma derecelerine gore; Giineydogu Anadolu Otoktonu’nun
Devoniyen-Triyas kesimi Diyarbakir ve Amanoslar bolgesinde énemli degisiklikler sunmaktadir. Ayrica,
Diyarbakir bolgesi birimleri biitiiniiyle, Amanoslar bolgesinde ise sadece Alt Paleozoyik yasli birimler Dogu
Toros Para-Otoktonu’na (Geyikdag: Birligi) benzer; buna karsm Amanoslar bélgesi Devoniyen-Triyas
birimleri (Akgadag, Hasanbeyli ve Cudi), Toros Kusagma ait otokton ve allokton birliklerden oldukg¢a
farklidir.

ABSTRACT

In this study, textural and mineralogical properties of the rocks such as mineral abundances and
associations, crystallochemistry of phyllosilicates Jfrom Southeastern Anatolian Autochthon in Diyarbakir
(Hazro) and Amanos regions were investigated. In this context, thin-section petrography and XRD studies
were carried out on the 258 samples, 90 and 168 for two regions taken from as the measured sections.

The units in the Diyarbakir area were formed by Late Silurian-Early Devonian Dadas (sandstone—subarkose—
, mudstone, shale, marl, limestone-lithoclast-bearing biosparite-), Early Devonian Hazro (sandstone-quartz
arenite~, mudstone, dolomitic marl, dolomite-dolosparite, lithoclast-bearing dolosparite—, dolomitic
limestone~dololithobiosparite, cherty sparite with dolomite-), Late Permian Kas (coal, sandstone—quartz
arenite~, shale), and Gomaniibrik (dolomite-dolosparite-, limestone-biomicrite—, dolomitic marl, sandstone)
Jormations and Triassic Cigh Group (dolomite—dolosparite, biodolosparite with glauconite-, limestone—
lithobiosparite, lithosparite-, sandstone—subarkose, quartz arenite, mudstone, sandy marl, dolomitic marl).
As for the Amanos area, Precambrian Sadan (metasandstone~lithic arkose—, metasiltstone, slate and
metavolkanite—basalt-), Cambrian Zabuk (metasandstone—quartz arenite, subarkose, sublitharenite-), Koruk
(metadolomite) and Sosink (metalimestone—biyolithosparite-, metasandstone—subarkose—, slate), Ordovician
Seydisehir (metasandstone—quartz arenite—, metasiltstone, slate), Kizlag¢ (metasandstone-arkose, subarkose-,
metasiltstone, slate) and Bedinan (slate, silty slate), Devonian Ak¢adag (metaconglomerate, metasandstone—
litharenite, quartz arenite-, metasiltstone, slate, metavolcanite), Hasanbeyli (metalimestone—biosparite-,
slate) and Triassic Cudi Group (crystallized limestone-biomicrite—, slate) units are outcropped.

In the Diyarbakir area, Paleozoic-Early Mesozoic rocks commonly contain calcite, dolomite, quartz, feldspar,
goethite and phyllosilicate minerals (kaolinite, 1-S, illite, glauconite), and rare gypsum, jarosite, hematite and
gibbsite. The percentages of quartz and feldspar increase in Silurian-Devonian, whereas particularly
dolomite in Permian-Triassic. Gibbsite, jarosite and gypsum are found in Dadas and Kas formations and
Ciglt Group, respectively. Kaolinite is relatively abundant in Dadas, Kas and Gomaniibrik formations, while
I-S in Hazro Formation and Cigli Group. In the Amanos area, Precambrian-Triassic rocks consist mainly of
calcite, dolomite, quartz, feldspar, goethite and phyllosilicate (illite, chlorite, kaolinite, paragonite, NaK
mica, smectite, [I-C, C-V and C-S) minerals. Quartz and feldspar contents reach maximum quantities in Zabuk
and Sadan, calcite in Hasanbeyli and Cudi, dolomite in Koruk Formation. lllite is abundantly detected in all
units, whereas chlorite in Sadan, Sosink and Hasanbeyli, minor amount of kaolinite in Zabuk ve Koruk and
Seydisehir, I-C in Sadan, Seydisehir and Kizlag, C-V in Seydisehir, Kizlag and Ak¢adag, and C-S in Sadan
and Sosink formations are observed. Paragonite and NaK mica are only determined in Kizla¢ and partly
Akg¢adag formations.

In the Diyarbakir area, illite contents of R1 and R3 I-S are in the ranges of 85-95 %. The amounts of early
diagenetic illites (4°20 = 1.01-1.44) 1M, +2M,) increase in Silurian-Devonian. 1M glauconites are of
characteristic for Triassic. b values of illites and R3 I-S (9.002-9.040 A mean 9.022 A) represent
dioctahedral composition with high Fe+Mg components (0.33-0.64, mean 0.50). In the Amanoslar area, 2M 1
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IM ve 1M, illites and IIb chlorites have anchi-epimetamorphic grade (4°26 = 0.16-0.40). 2M, is found in all
units, but IM in Sadan, Zabuk, Koruk, Sosink and Seydisehir; 1M, in theHasanbeyli Formation. Mean b
values of illites are 9.018-9.031 and 8.995-9.006 for Precambrian-Early Ordovician and Middle-Late

Ordovician-Triassic, respectively.

Based on mineralogical composition and degrees of diagenesis/metamorphism, Devonian-Triassic part of the
Southeast Anatolian Autochthon show important variations with respect to those of Diyarbakir and Amanos
regions. Moreover, all units from Diyarbakir area and only Lower Paleozoic units from Amanos area are
similar to Eastern Taurus Para-Autochthon (Geyikdagr Unit); but Devonian-Triassic units in the Amanos
area (Ak¢adag, Hasanbeyli and Cudi) are fairly different from autochthonous and allocthonous units of the
Taurus Belt.
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Camlica Metamorfitlerindeki Metavolkanik Kayaclarin Jeolojik ve Petrografik Ozellikleri

Geological and Petrographical Properties of the Metavolcanic Rocks in the Camlica
Metamorphics, The Biga Peninsula (NW Turkey)
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Biga Yarimadasi’nin kuzeybati kesiminde yiizlek veren Camlica metamorfik toplulugu KD-GB yéniinde
uzanim sunmakta ve baskin olarak muskovit-kuvars sist, kalksist, fillit, ve metavolkanit ardalanmasindan
meydana gelmektedir. Bu kayaglardan farkli olarak mermer, amfibolit ve albit-epidot-klorit sistler
bulunmaktadir. Mermer ve amfibolitler sistlerin igerisinde degisik kalinhklarda mercekler seklinde
gozlenmektedir. Camlica metamorfik toplulugu Denizgéren ofiyoliti tarafindan tektonik olarak
tizerlenmektedir.

Gamlica metamorfik toplulugun temelini olusturan metavolkanik kayaglar kahverengi, yesil, sarims yesil
renkte metalav, metatiif ve metapelitten olugmaktadir. Makroskobik olarak diizensiz kinkl, kétii
yapraklanmali ve masif bir yapiya sahip metalavlar, metavolkanik kayaglarm biiyik bélimini
olusturmaktadir. Arazide agik yesil renkli olarak gézlenen metalavlar asidik karakteri, koyu kahve-yesil renkli
olanlar ise bazik karakteri yansitmaktadir. Metalavlarda volkanik karakteri yansitacak kalmti dokusal
ozellikler saptanmigtir. Metavolkanik kayaglar bélgede Salihler koyii gevresine KD-GB gidisli bir antiklinalin
merkezinde yiizeylemekte ve yaklasik olarak 1,5 km kahnhk sunmaktadir. Bu birim sist-fillit-mermerden
olusan ardalanmah bir istif igerisinde yer almakta ve iizerine gelen sistlerle uyumluluk géstermektedir.

Metavolkanik kayaglarda gézlenen mineral toplulugu kuvars + klorit + epidot + albit + aktinolit + kalsit +
sfen + zirkondan olusmaktadir. Mineral bilesiminde yaygin olarak bulunan albitler iri porfiroblastlar halinde
gozlenmektedir. Bu tiir kayalarda goriilen albit + epidot + klorit + aktinolit parajenezi metavolkanik
kayaglarin Barrow tipi fasiyes serisinin yesilsist fasiyesinin biotit kusagina kadar yiikseldigini gostermektedir.
Kayalarda aktinolitin bulunmamas: bu kayalarin yesilgist fasiyesinin klorit kusagi kosullarmda gelismis
olabilecegini, aktinolitin goriilmeye baslanmasiyla klorit kugaginin asilip biotit kusag: kosullarma erisildigini
ifade etmektedir. Biitin bunlar metavolkanik kayaglarin yesilsist fasiyesinde metamorfizma gegirdigini
gostermektedir.

ABSTRACT

The Camlica metamorphic association having NE-SW trending is located in the northwestern part of the Biga
Peninsula, which is dominantly composed of quartz-muscovite schist, calc-schist, phyllite and metavolcanite
intercalations. Apart from these rocks, there are albite-chlorite-epidote schist, marble, amphibolites. Marbles
and amphibolite occur as lenses with different thicknesses within the schist. The Camlica metamorphic
association is tectonically overlain by the Denizgdren ophiolite.

Metavolcanic rocks forming the basement of the Camlica metamorphic association are made up of brown,

green, yellowish green metalava, metapelite and metatuff. Metalavas are non-foliated, massive and dominate
the metavolcanic rocks. Field observations show that light green-coloured metalavas are of acidic origin and
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dark brown-green-coloured metalavas are of basic origin. Relict textural evidence reflects the volcanic origin
has been observed in metalavas. Metavolcanic rocks exposed on the center of the anticline, NE-SW-directed,
around the Salihler village, which have 1.5 km thickness. This unit occurs on the sequence consisting of
schist, phyllite and marble intercalation and is conformably overlain by the schist.

On the basis of petrographical investigations, the common mineral assemblages of the metavolcanic rocks are
mainly made up of quartz + chlorite + epidote + albite + actinolite + calcite + sphen + zircon. Albite crystals
are observed as porphyroblasts in the rock. Index minerals of albite — epidote - chlorite — actinolite indicate
that metavolcanic rocks reach up to biotite zone of the greenschist facies of the Barrovian-type facies series.
These findings suggest that the Camlica metamorphic association subject to greenschist-facies
metamorphism.

292



39. Tiirkiye Jeoloji Kurultayr Bildiri Ozleri, 20-24 Mart 2006, Ankara

POSTER

Tiirkiye’deki Spilitik Kayaclardan Bir Ornek: Ankara Cevresi
An Example of Spilitic Rocks from Turkey: Around Ankara
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Spilitik kayaglar olusum mekanizmalan agisindan petrografinin en eski konularidan birisidir. Bazaltlara
benzer bir kimyasal bilesime sahip, ancak H,O igerigi yiiksek olan ve genis Olgiide bozunma gegirmis
kayaglar i¢in spilit kelimesi kullanilmaktadir.

Spilitleri ,olusumlan genellikle hidrotermal evre ile iliskili olarak diisiiniilen diisiik sicaklik mineralleri
olusturmaktadir. Mineralojik bilesiminde, albit, klorit (pennin, ripidolit gibi Mg-Al kloritler), kalsit, epidot,
aktinolit ve tali mineral olarak hematit, manyetit, titanit ile kuvars bulunan spilitlerde olivin ve piroksen
minerallerine ender olarak rastlamilir. Jeokimyasal olarak spilitik kayaglar, Na, H,O, Fe', Ti ve P,0Os
bakimindan zengin K ve Al bakimindan fakir kayaglardir.

Ankara gevresindeki spilitik kayaglar, Ankara — Kizilirmak arasmda KKD — GGB dogrultusunda Ankara
Melanji olarak tanimlanmis olan Kiregtagt Bloklu Melanj ve Ofiyolit Bloklu Melanj olusumlan iginde genis
alanlarda yiizeylenmektedir.

Bu aragtirmada farkh stratigrafik konuma sahip olan bu melanj olusumlannim altinda yeralan kaya¢ birimleri
melanj alti birimler, iistinde yaralan birimler de melanj iistii birimler olarak tamimlanmis olup, Kiregtas:
Bloklu Melanjin yerlesim yasi Triyas, Ofiyolit Bloklu Melanjin yerlesim yasi da Alt Kretase —
Kampaniyen’dir.

Gerek Kiregtagi Bloklu Melanj gerekse Ofiyolit Bloklu Melanj olusumlan iginde farkl: kayaclarla beraber
yizeylenen spilitik kayaglar, genellikle siyahims: gri ve sarabi renkli, yer yer belirgin yastik yapisina sahip
olup ileri derecede altere olusumlardir. Bu kayaglarin yiizeylendigi degisik yorelerden alian kayag¢ 6rnekleri
lizerinde yapilan incekesit ¢aligmalan sonucunda, Ankara gevresindeki spilitlerin albit — piroksen — amfibol —
klorit — epidot — kalsit — opak minerallerden olusan bir mineralojik bilesime ve porfirik ile amigdaloidal
dokuya sahip olduklari saptanmustir. Amigdaloidal dokuya sahip olan spilitlerin gaz bosluklar ikincil kalsit —
klorit — kuvars ve yer yer zeolit dolguludur.

Bu aragtirma sonucunda Ankara gevresindeki farkli melanj olusumlan iginde yeralan spilitik kayaglarin
mineralojik ve petrografik olarak belirgin farklihiklar géstermedikleri belirlenmistir.

Mineralojik ¢alismalarin yapildigi 6meklerden segilen spilitik kayaglarin, major element analizleri ile elde
edilen verilerden olusturulan diyagramlar, subalkali karakterde olan bu spilitik kayaclarin toleyitik 6zellikte
olduklanni géstermektedir. Diger taraftan, toleyitik 6zellikte olan spilitik kayaglarin spilitlesme ile ilgili
diyagramlarda da spilitik 6zellik gosterdikleri saptanmmgtir.

Mineralojik — petrografik ve jeokimyasal verilerin degerlendirilmesi sonucunda, Ankara gevresi spilitik

kayaglarinin olusumunda diisiik dereceli metamorfizmanin ve deniz suyu — magma etkilesiminin etkin oldugu
diistiniilmektedir.
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ABSTRACT

From the formation mechanism point of view spilitic rocks are one of the oldest subjects of petrography. The
word “spilite” is used for the rocks having a chemical composition like basalts. However, they contain more
H,0 and were drastically altereted..

Minerals forming the spilites are usually low temperature minerals which are thought to be related with the
hydrothermal phase. Mineralogical composition contains; albite, chlorite (Mg-Al chlorites as pennin and
ripidolite), calcite, epidote, actinolite and as a accessory minerals hematite, sphene and quartz. The minerals
olivine and pyroxene are rarely met. Geochemically, spilitic rocks are rich in Na, H,0, Fe™, Ti and P,Os but
poor in K and Al.

The spilitic rocks located largely between Ankara and Kizilirmak in the NNE — SSW direction was largely
distributed in the form of melange with limestone blocks and melange of ophiolite block defined as the Ankara
Region.

The rock units under these melange formations, which have different stratigraphic locations, are defined as
lower units of melange, while the ones upper are defined as upper units of melange. The emplacement age of
melange with limestone blocks is Triassic and the emplacement age of melange with ophiolite blocks is Lower
Crateceous — Campanien.

The spilitic rocks, located in both of the melange with limestone blocks and melange with ophiolite blocks
formations together with different rocks, generally have blakish — gray and wine colors. They are extremely
being altered formations and have a prominent pillow structure. After the thin section studies of the rock
samples obtained from different regions, it was determined that these rocks have a mineralogical
compositions of albite — pyroxene — amphibole — chlorite — epidote — calcite — opaque minerals and porphyric
and amygdoloidal textures. The amygdules of the samples, which have amygdoloidal textures, have secondary
calcite — chlorite — quartz and in places zeolite.

It was determined that the mineralogical and petrographical properties of the spilitic rocks in different
melange formations from the three regions do not differ much.

It was observed that the diagrams formed from the data obtained from major elements analysis of the spilitic
rock samples chosen from the samples for mineralogical studies, indicate that the spilitic rocks having a
subalkaline character also show tholeitic properties. It was also observed that the spilitic rocks having
tholeitic properties fall into the corresponding regions of the corresponding diagrams by spilitisation.

After the evaluation of the mineralogical, petrographical and geochemical data, it is thought that low degree
metamorphism and sea water- magma interaction are effective in the formation of the spilitic rocks around

Ankara.

Keywords: Ankara, Ankara Melange, spilitic rocks
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Rusya’nin Ukrayna’ya sattig1 dogal gazin fiyatim 50 dolardan 230 dolara ¢ikarma girisimi ile gaz sevkiyatim
2006 baginda iki giin durdurmasmin ardindan enerjide disa bagimhhk konusu Avrupa’da ve iilkemizde
yeniden yogun bir bi¢imde tartisilmaya baslandi. Tiirkiye, birincil enerji talebini karsilamada %70 disa
bagimhdir. Bu enerji talebi iginde petrol ve dogal gazin yeri yaklasik %50 dir. Tiirkiye tirettigi petroliin 15
katini, dogal gazin ise 38 katini ithal eden bir iilke olarak petrol, ve dogal gaz (PDG) ihtiyacimi karsilamada
tamammyla disa bagimli bir iilkedir. Son yillarda PDG saha kesiflerinde yasanan basarisizliklar ile yillik
uretim debilerinde gozle goriiliir azalmalar ve buna karsilik ihtiyacimizin giderek artmasi iilkemizin PDG de
disa olan bagimlilik oramm giderek arttirmaktadir. Bu makalenin amaci, iilkemizin meveut disa bagimlilik
oranini azaltma adma, (heniiz yeterince aramadigimiz kesin) kendi 6z PDG kaynaklarimizi aramak ve
kesfetmek igin bilimsel bazda baz1 éneriler getirmektir. Asagida kisaca sunulan bu 6neriler, calisma ile daha
detayli tartigilacaktir.

1. Tiirkiye, ahigilagelmemis (unconventional) PDG sistemlerine ivedelikle yonelmelidir. Ahsilagelmemis
petrol sistemleri olarak 1) Komiir-gazi sistemleri; Ozellikle Zonguldak taskémiirler (Yalgin v.d., 2002) ve
Trakya linyitleri (Giirgey, 2004, 2005; Giirgey v.d., 2005), 2) Havza-merkezli gaz sistemleri, 3) Catlakli
seyl-gaz sistemleri, 4) S1g biyojenik gaz sistemleri (Ozellikle Adapazari, Bafra yéreleri) sayilabilir.

2. Giineydogu Anadolu Bélgesinin ve iilkemizin en biiyiik rezervlerine sahip Batman-Nusaybin petrol sistemi
i¢inde yer alan Grup II petrollerini (Giirgey v.d., 1991) tiireten anakaya ve bu anakayanin dagilimi ve hacmi
heniiz uygun sekilde (cografik dagilim, kalinlik, geometri vs.) tanimlanmamigtir . Bu konunun aydinliga
kavusturulmas1 ve beraberinde kiitle-denge (mass-balance) galismalarinin yapilmasi, yeni prospektler
tiretecektir.

3.Dogu Anadolu Bélgesinde mevcudiyeti bilinen birgok PDG sizintisi ile ilgili mevcut organik jeokimyasal
verilere ilave olarak yeni veri ve goriisler gelistirilmeli, degerlendirilmeli ve yeni PDG sistemleri
yaratilmahdir. Yeni PDG sistemlerinin eksik elementleri ortaya ¢ikarilmahdir. Cevre iilkelerin PDG
sistemleriyle benzerlikleri aragtirlmahdir.

4.Trakya havzasinda kesfi yapilan gazlar, islak-dogal gaz (wet-natural gas) karakterindedir. Bu gazlar ve bu
gazlarla birlikte bulunan kondensatlar iizerinde yapilan analizlerin degerlendirilmelerine gore (Giirgey v.d.
2005; Yildinm ve Giirgey, 2004) Trakya havzasinda heniiz kesfedilmemis petroller vardir. “Equation-of-
state modellemesi” ile bulunacak “dew point” degerleri, daha derinde olmasi muhtemel petrol varligim
ispatlayabilir.

5.PDG ihtiyactmizin kargilanmasinda ciddi boyutlara ulagan disa bagimhgimiza karsm iiniversitelerimizin
jeoloji boliimlerinde konuya verilen 6nem yok denecek kadar azdir. Lisans veya lisans iistii, petrol jeolojisi,
petrol jeokimyasi, sismik stratigrafi ve kuyu loglari v.s gibi PDG aramaciligimm temelini olugturan dersler
zorunlu olmali ve konunun uzmani olan &gretim elemanlarinca verilmelidir. Bu dersleri veren 6gretim
elemanlarinin ve MS ve Doktora ¢aligmalarinda gorev alan danmigmanlarin, PDG aramaciliginda en azindan
arastirma konular ile ilgili ulusal ve uluslararasi (SCI) yaymlarinin olmasi aranmalidir.
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ABSTRACT

After the Russian attempted to increase Ukraine’s natural gas purchasing prices from 508 to 2308 and to stop
natural gas importing in the first two days of 2000, the foreign dependency of energy was began to be
discussed intensively in Europe and Turkey. Turkey’s primary energy demand is 70% foreign dependency in
which petroleum and natural gas (PNG) play 50 % role. Turkey’s petroleum demand is 15 times higher than
its production; on the other hand, natural gas demand is 38 times higher than its production indicating
Turkey’s outstanding foreign dependency. In recent years, unsuccessful attempts on the discovery rates and
salient decrease in production rates, in contrast, growing demand to PNG have caused increasing rate of
foreign dependency. The purpose of this article is to make scientific suggestions on some of the applicable
methods, ideas, and approaches in order to explore, and discover Turkey’s domestic PNG resources and
therefore to decrease our country’s rate of foreign dependency. In this study, suggestions outlined below will
be discussed in detail

1. Turkey must urgently directed its exploration efforts to unconventional PNG systems which can be
summarized as follows: 1) Coalbed gas systems; Particularly Zonguldak bituminous hard coal (Yalcin et
al. 2002) and Thrace Basin lignite (Giirgey, 2004, 2005; Giirgey et al. 2005) should be further
investigated, 2) Basin-centered gas systems, 3) Fractured shale-gas systems, and 4) Shallow biogenic
gas systems; Priority should be given to particularly Adapazar: and Bafra regions.

2. The source rock of the Group II oils belongs to Batman-Nusaybin petroleum system containing country’s
largest reserves (3.5 billion barrels oil in place) has not been identified properly (i.e., geographic
distribution, thickness, geometry etc.) to make reliable mass-balance calculations. This will certainly
create new PNG prospects in SE-Turkey.

3. Regarding to eastern Anatolian PNG seepages, the previous as well as recently developed geochemical
data and concepts, new PNG systems should be developed. Any lack of the PNG system element (i.e.,
source rock, seal etc.) should be realized. For this matter, analogical investigations between eastern
Anatolia PNG systems and specifically those of South Caspian basin should be helpful.

4. Discovered natural gases in the Thrace basin are in wet gas character. Based on the intense evaluation
of the geochemical data, generated from natural gases as well as associated condensates and oils
(Giirgey v.d. 2005; Yildirim ve Giirgey, 2004), implied that there is some additional oil in Thrace basin
which has not been discovered yet. In order to support this finding, dew point of the present gases should
be examined via “equation-of-state” model.

5. In contrast to existence of serious problems in the country’s high rate of foreign dependency for the PNG
demand, geology departments of the majority of Turkish universities have not been paid sufficient
attention to the problem. Students, who are interested in PNG exploration programs, must take courses
such as petroleum geology, petroleum geochemistry, seismic stratigraphy, and well logs etc.
Academicians who give these courses and supervise MS and PhD thesis must have domestic and
international (SCI) publications pertinent to PNG courses and research areas.
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Contribution of Geology to the Sustainable Regional Development:
The Sample of Van Closed-Basin

Yahya CIFTCi

Yiiziincii Yil Universitesi Jeoloji Miihendisligi Béliimii, Van
yahyacif@yyu.edu.tr
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Sulanni gevre denizlere gonderemeyen Van Golii Kapali Havzasi, 16.096 km®lik alaniyla Tiirkiye'nin ikinci
biiyiik i¢e akish havzasidir. Bu havzada yer alan Van ili ve bu ile bagh Giirpmar, Edremit, Gevas, Muradiye
ve Ercis ilgeleri ile Bitlis iline bagh Tatvan, Ahlat ve Adilcevaz ilgeleri ana yerlesim unsurlaridir. Bu
yerlesimlerde yaklasik 1 milyon insan yasamaktadir. Kentlesme stratejilerini olusturma gabasi igindeki bu
yerlesim alanlarinda birer Organize Sanayi Bolgesi bulunmasina kargin, iktisadi faaliyetler i¢inde sanayi
tiretiminin pay: son derece diigiiktiir. 1998 yili itibariyla, illerin cari fiyatlarla Tiirkiye GSYIH i¢indeki payma
gore yapilan siralamada binde 5 katki payr ile Van 47. sirada bulunmaktadir. Van bélgesinde madencilik
alaninda toplam 8 is yerinde 439 204 000 000 TL katma deger yaratilmigtir. Bu rakam Bitlis bolgesi igin 6 is
yerinde 366 247 000 000 TL seklindedir. Bu rakamlar Tirkiye genel iiretiminin yaklagik onbinde 4’ii
oraninda kalmaktadir. imalat sanayiinde Ortadogu Anadolu Bolgesi (Mus, Bitlis, Van, Hakkari) icin bu
rakamlar daha da digiindiiriciidiir. Bolgede toplam 89 is yerinde toplam 342 669 737 000 000 TL katma
deger yaratilmaktadir ve bu rakam Tirkiye toplaminin yaklagik binde 8’ini olugturmaktadir. Bu bolgede
yaratilan katma degerin 2/3’iiniin devlet sektdriinden, 1/3’iiniin de o6zel sektdrden kaynaklandigi da
belirtilmelidir. Ayn1 bélgedeki tiim maden ve tag ocag isletmeleri ele alindiginda ise toplam 50 is yerinde 19
082 255 000 000 TL katma deger yaratilmis olup bunun Turkiye toplami igindeki payr yaklasik %1,3
dolayindadir (DIE, 2001).

Tiim dogal kaynak ve kiiltiirel miras zenginligine karsin, bélge GSYIH’da Tiirkiye ortalamasimin gok
gerisindedir. Bu da dogal kaynaklarin ve kiiltiirel mirasin siirdiiriilebilir bélgesel kalkinma stratejisi i¢inde
verimli ve bilimsel esgiidiim saglanarak degerlendirilemedigini gostermektedir.

Sektorel dagihmlara bakildiginda Van’da yaklagik 50, Bitlis’te ise yaklagik 10 Kiigiik ve Orta Boy Isletme
madencilige bagh faaliyet gostermektedir. Bordiir, briket, parke, karo, hazir beton, mermercilik, Ahlat Tasi,
Prefabrik Beton Yapi Elemanlan baghca sektorleri olugturmakta olup bu sektorlerden beton ve briket tiirii
iiriinler havza i¢gi hammadde kaynaklarindan, mermer ve yapi tagt sektorleri ise havza dist hammadde
kaynaklarmdan beslenmektedir. Seramik ve cam sanayii gibi sektorler halen gelismemistir. Oysa havzada bu
iktisadi faaliyet kollarin1 besleyecek dogal hammadde kaynaklarn son yillarda birer birer ortaya
¢ikarilmaktadir. Yerinde hammadde kaynaklarini degerlendirerek olusturulacak iktisadi isletmeler elbette
hammaddesi havza disindan kargilanan sektdrlere gore ¢ok daha fazla rekabet kosullarini saglarms olacaktir.
Bu asamada jeoloji mesleginin katkis1 bu sektorlerde hayati bir konu haline gelmektedir.

Van Golii Havzasi, zaman yitirilmeden oncelikle idari agidan biitiinciil bir yapiya kavusturulmahdir. Bu
biitiinsellik, sahip olunan en biiyiik dogal kaynak olan Van Golii’niin, ekolojisi ile birlikte korunmasi ve gevre
yonetimi sisteminin olugturulabilmesi igin bir zorunluluktur. ikinci adim, bu havzada yiiriitiilen her tiirli
iktisadi faaliyetin mercek altina alinmast, bu faaliyetlerin koordinasyonu ve bélge insanmim kendi dogal
kaynaklarina sahip ¢ikma bilincinin gelistirilmesi igin gerekli her tiirlii idari, mali, sosyal ve kiiltiirel dnlemin
alinmasidir. Son adim ise, ¢agdas bir yaklagim ile Van Havzas1 Dogal Kaynak Yonetimi koordinasyon birimi
olusturularak, havzanm siirdiiriilebilir kalkinma modelinin olusturulmasi ve yiiriitiilmesi konularinda bilimsel
bilgi iiretiminin hizla baslatilmasi, yénetim siirekliliginin saglanmasi kosullarinm olusturulmasi olmalidir.
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Yerli hammadde kaynaklarimin akilcr kullamimina dayali sektorlerin gelistirilmesi stratejisi ile bu hammadde
kaynaklarinin yonetimi konularinda da meslekdaglarimiza 6nemli sorumluluklar diismektedir.

Bu bildirinin amaci, siirdiiriilebilir bolgesel kalkinma, dogal kaynak yénetimi ve ¢evre ydnetimi kavramlarini
her tiirlii platformda tartismaya agmak, bu konuda her kademedeki 6rgiitiin (kamu, yerel idareler, demokratik
kitle orgiitleri, vb.) dikkatini ¢ekmek ve jeoloji meslegini yiiriiten meslekdaslarirmm bu konulardaki
duyarliliklarni arttirmaktir.

Anahtar Kelimeler: Van Gélii Havzasi, Siirdiiriilebilir Bolgesel Kalkinma, Dogal Kaynak Yénetimi, Cevre
Yonetimi.

ABSTRACT

The waters in the Van closed basin do not flow to the open seas but flow inward. Van, the city itself and its
villages Giirpinar, Edremit, Gevas, Muradiye and Ercis; Bitlis City and its villages Tatvan, Ahlat and
Adilcevaz are the main settlements in this basin. Around one million people are living in these cities. Although
each city has an Organized Industrial Region, the ratio of the industrial products is very low. The economy of
the basin depends on agriculture, especially stockbreeding. According to the Gross National Product value of
the cities, Van City stands in the 47" rank with a 5/1000 share of contribution in Turkey. There are total 14
mining quarries in the basin; the eight of which are in the Van region and the other six are located in Bitlis
region. These mining quarries produce a total of 775 451 000 000 TL added values annually, which is
4/10000 of Turkey's costing supplement. These values are also striking for the manufacturing industry in
Middle East Anatolian Region (Mus, Bitlis, Van, Hakkari). Total added value of the total 89 factories of this
region represents the 8/1000 parts of total value of Turkey. There are total 50 plants in this region related
with the mining and quarries. The added value of these plants is about 1,3 percent of Turkey’s total value. It
should be indicated at any rate that the 2/3 share of the added value is derived from public sector and the rest
belongs to the private sector.

The Gross National Product of the region is very low compared to Turkish Republic’s avarage although the
region has valuable natural and cultural resources. It means that these resources could not be managed
productively in coordination with science in the sustainable regional development strategy of the region.

Fifty factories are active in Van region and ten factories are active in Bitlis region all of which are ‘Small to
Middle Size Factories’ and they depend on the mining sector. Briquette, parquet, square cement Sfloor tile,
prepared concrete, marbling, handwork of the Ahlat Stone, and the prefabricated concrete building
equipments are the basic sectors in the region. The raw materials of marble and other building stones are
imported from outside the region whereas other sectors raw material are fed by intra-basin resources. The
glass and ceramic sectors have not been developed yet. Recently, the raw materials for these sectors are
getting exposed one by one in the region. Economic sectors fed by the intra-basin resources would have
strong competition possibility compare to the sectors fed by the outer-basin resources. In this case, geology
plays a vital role in these sectors.

First and foremost, the Van basin should be structured as a unified administrative unit without further delays.
This type of unification is essential for protection of the largest natural resource, the Lake Van, with its
ecology. It is also essential for the establishment of an environmental management system. As a second step,
every production type and processes should be taken into consideration in the basin. The dwellers
consciousness about the natural resources should be raised by taking financial, administrative, and socio-
cultural measurements. Finally, the Natural Resources Management Center of Lake Van Basin should be
established. The scientific researches for creating the sustainable development model of the basin should be
started immediately, executed by this unit also.
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The purpose of this paper is to open several concepts for discussion, in various Jorums, including sustainable
development, natural resource management, and environmental management. It is also to bring these
concepts to the attention of the various organizations (public, local administration, non-governmental
organizations etc.) and to increase the sensibility of fellow geologists on these matters.

Keywords: Lake Van Basin, Sustainable Regional Development, Natural Resource Management,
Environmental Management.
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Hammadde Kaynaklar1 ve Kullanim Ozelliklerine Etkisi

Raw Material Sources Used in the Ceramic Sector in the Arabaalan-Elmali-(Canakkale) Region
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Calisma alani, Biga Yarimadasi’nda, Biga ilgesinin dogusunda Arabaalan — Elmali - Yolindi ve Ahadinoba
kdyleri arasinda bulunmaktadir. inceleme alaninin en yash birimini Yolindi metagraniti olusturmaktadir. Bu
birimin tizerine tektonik bir dokanakla Karakaya Kompleksine ait baghca spilitik, bazik volkanik kayaglar,
kiregtagi bloklari, kirmizi ¢amurtasi, radyolaryali ¢6rt ve pelajik seyl birimlerinden olusan Cal birimi
gelmektedir. Bu birimin tizerine uyumsuz olarak riyolitik tiif, lav, kahverengi-yesil renkli perlit aglomeral ve
pembemsi renkli andezitlerden olusan Biga volkanitleri gelmektedir. Bu birim ¢alisma alaninda genis yayihm
sunmaktadir.

Seramik endiistrisinde ** alkalili kaolen” olarak isimlendirilen riyolitik tiifler, alkali ve silis kaynag olarak
kullamlmaktadir. Uretimin kolay olmasi, fiyatinin diger malzemelere oranla ucuz olmasindan dolay1 tercih
edilmektedir. Arabaalan-Elmali yoresinde genis bir yayilim sunan riyolitik tiifler ilk kez bu ¢ahisma ile
endiistriyel hammadde kaynag olabilirligi tizerinde ¢ahigilmigtir. Caligmalarda riyolitik tiiflerin mineralojik-
petrografik, kimyasal ve teknolojik 6zellikleri incelenmistir.

Arabaalan-Elmali yéresi riyolitik tiifleriyle ilgili incelemeler sonucunda elde edilen veriler, bu bélgede
yeralan riyolitik tiiflerin seramik endiistrisinde ozellikle yer karosu yapimmda uygunlugunu ortaya
koymustur. Ayrica, bu ¢alisma sonucunda kullanimda ortaya gikabilecek teknolojik problemler belirlenerek
¢Oziim onerileri sunulmaktadir.

ABSTRACT

The study area is located in the eastern part of the Biga town at the Biga Peninsula, where they are between
Elmal, Arabaalan, Yolindi and Ahadinoba villages. The Yolindi metagranite showing gneiss texture is the
oldest unit in the study area. This unit is tectonically overlain by the Cal unit mainly composing of spilitic,
basic volcanic rocks, limestone blocks, red mudstone radiolaritic chert and pelagic shale, which are belong to
Karakaya Complex. Biga volcanics composed of Rhyolitic tuffs and lavas, brown-green coloured perlite
bearing agglomerate and pinkish andesites overlie on Cal unit discordantly. This unit widely spread in the
study area.

The rhyolitic tuffs named as “alkaline kaolinite” in the ceramic industry that is used as alkaline and silica
sources. It is easy to exploit, and is cheaper than many other raw materials. The scope of this study is to study
rhyolitic tuff largely exposed in the study area that might be an industrial raw material and also to investigate
mineralogical-petrographical, chemical and technological characteristics of the unit for the first time.

Data obtained from the investigation on the rhyolitic tuff in the Arabaalan-Elmali region shows that these
rocks can be used for the ceramic industry especially for floor-tile production. In addition solution of
technological problems which appearing on the final products at the end of this study is proposed.
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Afyon Golsel Kokenli Kiregtaglarimin (Trabej) Mermer Olabilme Ozellikleri
Ability of the Lacustrine Trabeige Limestone of Afyon to Produce Industrial Marble

Deniz iskender ONENC, Necmi KIRAL, Necmettin AKALIN, Seyfi BAKIR, Hasan MiSKi,
Murat GUNDUZ, Beyhan SAYIN

MTA Genel Miidiirliigii, Maden Etiid ve Arama Dairesi
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Afyon ilinde traverten olarak isletilen golsel mikritik kiregtaslan; Miyosen yash cokellerle birlikte
ardalanmaktadir. Kiregtaglari aym zamanda Kirka bor olusumunun tavan ve tabamm olusturmaktadir.
Bolgede yaptigimiz teknolojik, 6n teknolojik ve petrografik g¢alismalar 15131 altinda traverten goriintimli
mikritik kokenli kiregtaglarinim sig-kiy1 ve sakin ortamlarda ¢6keldigi saptanmistir. Miyosen yash kirectaslari
bol gdzenekli ve bosluklan kalsit ve silis ile ikincil dolguludur, fosilli ve fosil kavki kirmtili, sert(4), traverten
goriiniimlii (trabej), pellet taneli, agik-koyu noge (kahve) renkli, yer yer silis segragasyonlar1 ve damarlan
icermektedir. Kayag kriptokristalin ve mikrokristalin kalsit mineralinden olugmaktadir. Yer yer ikinci kalsit
olusumlan biiyiik bosluklar1 doldurmus olarak gézlenmektedir.

Afyonun Giineyindeki (Suhut) mikritik kiregtaslan, kirli beyaz-agik noge renkli, sert, gozenekli ve silis
segragasyonlan ile damarlarini igermeyen bir ozelliktedir. Bolgede Miyosen kirectaglarimi traverten amagh
isletmek i¢in birgok ocak agilmigtir. Birgogu isletmesini siirdiirmektedir. Ocaklarda istif 5-10 metre
kalinliktaki kirectaslari ve aralarindaki 0.5-1metre kalinlikta kil bantlan ve tabanda da 3-5 metre kalinhiklarda
kiregtaglarmim ardalanimlan gozlenmektedir. Istifin tabanimi ise marn-kirectasi ardalammimndan olusan fosilli
bir zon (gastropoda) olusturmaktadir. Bu fosilli zonun tabaka kalinligi 0.5- 1 metre olup dekoratif amach
olarak kullamlabilir. Bélgede ince ardalanim sunan ve marn-kiregtasi bulunan alanlar ¢cimento hammaddesi,
bazi bolgelerde ise yol alt yapr malzemesi olarak degerlendirilmektedir. Cok ince taneli olan kirectaslarinda
gozenekler bol miktarda olup ikincil kalsit ile dolmustur.

Afyonun Kuzeyindeki (Gazhgol) gélsel kiregtaglart volkanizmadan gelen silisli sular biinyesine alarak
sertlikleri 4 ve 7 olan mikritik kokenli kirectaglarim (trabej) meydana getirmektedir. Genellikle noge renkli
olan gol kokenli kiregtaslan travertene gok benzemektedir. Bol gézenekli ve bitki-sap organizmalan olan
kiretaglart bolgede genis alanlarda mostra vermektedir. Ortalama kalinliklarnn 4- 7 metre arasinda
bulunmaktadir. Boélgede agilan ocaklarin ¢ogu su an isletilmemektedir. Cikartilan bloklar ocakta
bulunmaktadir. Ciinkii kaya¢ igindeki silis segragasyonlart ve damarlari S/T° de kesim maliyetlerini
yiikseltmektedir. Silis igerikli golsel kiregtaslan (trabej) ¢ok sert olduklarindan ocak ve fabrikada kesim
esnasinda tel ve disk maliyetlerini artirmaktadir. Bazende isletilecek trabejlerin iizerindeki ortii miktarinin
artmasina ragmen isletme yapilmaktadir.

Traverten 6zellikli kiregtaglan (trabej) dis ortamlara, yaya trafiginin yogun oldugu bélgelere, i¢ mekanlara,
sulu ortamlara, darbe ve aginmaya dayanimli ortamlara rahatlikla désenebilir. Eskitmeli ve cilah olarak
kullanilabilir. Cila alma kabiliyetleri yiiksek ve parlak cilah olabilen kiregtaglarin, plaka ve levha verme
ozellikleri ¢ok fazla olup kose-kenar verimleri de yiiksektir.

Afyon Kuzeyindeki traverten oOzellikli kiregtaglarinda agilan ocaklarin  ¢ogunda silis damar ve
segragasyonlarmim olmasmdan dolay: isletilmemektedir. Cikartilan bloklar ocaklarda birakilmigtir. Bu tiir
bloklar aslinda granit S/T ile kesilerek cilalanmadan eskitme olarak kullanilmahdir. Su anda ocaklarda
bekleyen bloklarin iiretime katilmalant ancak bu yolla olur. Cikan iiriinlerin ¢imento dolgulan (istenirse)
yapilarak granitik kayaglarm doésendikleri her ortama bu tirlinlerde rahatlikla dizayn edilebilir.
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ABSTRACT

The lacustrine micritic limestone in the city of Afyon, which are mined as the travertine; exhibits a succession
with Miocene aged deposits. This unit constitutes both the top and the bottom of the formation of Kirka borate
deposits, at the same time. By the technological, the reconnaissance and the petrographic studies performed
by the our team it has been detected that; the limestone having the appearance like travertine was deposited
in the shallow water to the shore without sediment influx and disturbance activity. The Miocene limestone is
travertine-like in appearance (trabeige), four degree in hardness pellet grained and in bright to dark
brownish color. It contains pores with secondary calcite and silica infill, fossil and fossil shells, silica
segregations and veins. The rock is composed of the cryptocrystalline and the microcrystalline calcium
carbonate mineral. Place to place; greater spaces are filled with the secondary calcite.

Micritic limestone in the southern Afyon around Suhut is hard, dirty white to bright brownish color and
porous. It has no silica segregation and vein. To mine this Miocene aged limestone of the area as the
travertine there are a lot of companies have been settled and most of them are still working. In excavated
trenches, the succession is measured in the dimensions of 5 to 10 and 3 to 5 meters for the limestone with
silica bands and below limestone, respectively. The thickness of silica bands ranges from 0.5 to 1 meters. The
base of the body is the succession of 0.5 to I meter thick the marl and the calcite with the bioturbation of
gastropods.  This fossil filled zone may be used in the architecture for decorative purposes. Thinner
successions of the marl and the calcium carbonate of the area are excavated as the raw material of the
cement. Moreover, it has usages as the backfill in the construction roads. In the finer-grained limestone parts,
pores are more abundant and they are filled with the secondary calcite.

The lacustrine limestone in the northern Afyon around Gazhgol is deposited from the water having silica of
volcanic origin. This fact caused the formation of the micritic limestone called trabeige and an augment in the
hardness approaching the degree 7. It is almost same as the travertine in the appearance. There are many
exposures of it with porous texture and organic remnants of plants as the leaf or the branch, in the area. The
thickness ranges from 4 to 7 meters in exposures. Most of pits opened before are not operated nowadays.
Some taken blocks are still in pits. Because, silica segregation and vein structures give rise to expenses
during cutting by S/T. The micritic limestone with the additional silica from the ancient lake water is hard
and not convenient to excavate. Nevertheless, some pits work although they must cope with the thick soil
cover.

This travertine-like calcium carbonate stone can be used as linoleum in wet and highly weathering places,
such as; footways, outer and inner sides of buildings. They are conducive for polishing and wearing out.
Products of our limestone reserves exhibit good polishing capacity and their stability in the corners after
cutting to stay without spilling into small particles is high.

Pits of travertine-like limestone bodies in the northern Afyon cannot be operated due to its high silica content.
Many of excavated blocks have been left behind. Indeed, this material should be cut by S/T for the granite and
used after wearing out without polishing. The production process of these blocks can only be continued via
this method. Cement fill allows the tablets of this limestone to be the alternative of the granite linoleum in
architectural designation.
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Basaltik Tiiflerden Hazirlanmis Seramiklerde Farkli Sicakliklar Altindaki
Mikroyapisal Degisimler

Microstructural Changes in Ceramics Composed of Basaltic Tuff under Various Firing
Temperatures
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Endiistriyel seramik ¢amurlarinda feldispat, mermer, dolomit, gibi kayaclar 6zsiiz hammadde olarak
kullantlmaktadir. Bu galismada, yeni seramik hammaddelerinden biri olan bazaltin seramik endiistrisindeki
yeri ve 6nemi mikroyapisal yonlerden arastinlmigtir. Pliyo-Kuvaterner yash bazaltlar Cukurova bélgesinde
Osmaniye-Adana arasimda oldukga genis alanlarda yiizeylenmektedir. %55 bazaltik tiff, %10 kaolen, %21
illitik ve %13 kaolinitik kil igeren seramik gamuru hazirlanmmstir. Camur sekillendirilmis ve hazirlanan
tabletler uygun finn programlan kullamilarak 900°C 1100°C ve 1150°C’de firmlanmisgtir. Bu amagla,
firmlanan iriinlerindeki mikromorfolojik degisimler SEM ve EDX analizleri ile belirlenmigtir. 900°C°de
mikro gozenekler yaygin olarak gézlenmistir. illitik kilin biiziilme ozelligi sayesinde mikro ¢atlaklar ve
bilesik gozenekler gozlenmistir. 1100°C sicaklikta firmlanan &rneklerde yapt 900 °C’den daha ¢ok
camlasmaya baglamistir. Mikro gézenekler kapanmis olup makro gézenekler mezo gozeneklere dontismiistiir.
Kiigiik ve orta boyuttaki bazaltik tiif paraciklan camlagmaya baslanustir. i¢ yiizeyi ve ¢evresi camlagmaya
baslamms biiyiikligii 10um diizeyindeki  gozeneklerde 1s1 fazinin etkisi ile yiiksek sicakhik mineralleri
olusmaya baglamistir. 1150°C’de firnlanan &rneklerde mikroyapida camlasma ana dokuda her bolgede
gozlenmektedir. 1150°C’de anadokuda igerisi camsi fazla dolmus gozenekler igerisinde yiiksek sicaklik
mineralleri gozlenmistir. [llitik killerin ve bazaltik tiiflerin birlikte erimesi nedeniyle camsi fazda toplam FeO
orani yiikselmigtir.

Anahtar Kelimeler: Bazaltik tiifler, killer, mikroyapisal 6zellikler, SEM analizleri.

ABSTRACT

The feldspar, marble and dolomite are widely used as unsticky raw materials in industrial ceramic slurries. In
this study, the significance and role of basaltic tuffs, which are of the new materials of ceramics in the
ceramic industry was examined in terms of microstructural properties Plio-Quaternary basalts are
widespread at the Cukurova region between Osmaniye and Adana. In this way, the ceramic slurry, which
consisted of 55% basaltic tuff, 10% kaolen, 21% illitic and 13% kaolinitic clays, was prepared. The slurry
was shaped and then the prepared tablets were fired at 900°C 1100°C and 1150°C using suitable firing
programmes. In this scope, morphological changes in the structure subsequent to the firing of the products
were examined through Scanning Electron Microscopy (SEM) and Energy Dispersive X-ray (EDX) analysis.
Compound micro pores were observed at 900°C. Due to stresses occured during swelling and shrinkage
behaviour of the illitic clays micro cracks and compund porosity were observed. In the samplse, fired at
1100°C micro structure started to glassify more than 900 °C. Micro porosities were closed and macro pores
transformed to meso pores. Small and medium size basaltic tuff particles were started to glassify. In about
10um sized pores, at which inner surface and surface begins glassing, high-temparature minerals begin to
growth under the cffect of heat phase. At 1150 °C high temperature minerals were observed on and around
the porosities filled by glassy phase in the main body. The glassy formation in the microstructure of the

305



59. Tiirkiye Jeoloji Kurultayt Bildiri Ozleri, 20-24 Mart 2006, Ankara

samples fired at 1150°C is seen in almost every area of the main body. FeQ ratio of the glassy phase were
increased because of the melting the illitic clay together with basaltic tuffs.

Keywords: Basaltic tuffs, clays, microstructural properties, SEM analysis.
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Kuzey Kibris Tiirk Cumhuriyeti Degirmenlik Filis Tiirii Kayaclarin
Tugla Hammaddesi Olarak Kullamm

The Use of Turkish Republic of North Cyprus Degirmenlik F lysch Type Rocks
as Brick Raw Material
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0z

KKTC (Kuzey Kibris Tiirk Cumhuriyeti) smmirlart iginde tugla iiretiminde halen kullamilmakta olan Pliyo-
Kuvarterner Mesarya ovasi killerinin kullanimi gerek gevresel gerek miilkiyet sorunlar nedeni gelecekte
kullammi simirlt bir hammaddedir. Bu nedenle bu galisma tarima elverisli olmayan KKTC topraklan iginde
“tiirbidit” fasiyesinde ¢okelmis Degirmenlik gurubu kumtasi ve silttasi-camurtasi (seyl) kayaglari tugla ve
kiremit hammaddesi olarak kullanma olanaklarimi incelemeyi amaglar. Tiirbidit fasiyesinin bir 6zelligi olarak
kum, silt, ve kil tane boyunda minerallerin degisik oranlarda bulundugu seviyelerin kimyasal ve mineralojik
ozellikleri tane boyu dagihmina gore degismektedir. Killi seviyelerden alinan rneklerde basat kil mineralleri
olarak klorit, illit, daha az Ca-montmorrilonit, sisen klorit ve karisik tabakal kil mineralleri saptanmustir.
Kil dist mineraller kalsit, kuvars, feldispat ve demir mineralleridir. Halen kullanilmakta olan Pliyo-
kuvarterner yasli Mesarya ovasi killeri ve filis kayaglarindan hazirlanan biinyelerde pisme ve kuruma
cekmelerinin toplamu % 6 ile % 8.5 arasinda degismektedir. Bu araligin genisligi farkhi seviyeler arasmda
degisik tane boyu dagilimlarindan kaynaklanmaktadir. Mesarya-Haspolat kilinden hazirlanan 6rneklerin
kirmizi pisme renkleri flis malzemesi karigtinlmasi sonucunda daha agik renklere dogru degismektedir. Bu
sorunun ¢dzlimii ve ¢at1 kiremiti tiretimi igin yine KKTC smirlan iginde iiretilen dogal pigment olan Terra-
Umbra ile hazirlanan biinyelerin fiziksel dzellikleri yaninda pisme renkleri de 6lgiilerek en uygun kumtasi
ve seyl karigimlan yapmak miimkiin olacaktir.

ABSTRACT

The scope of this research is to evaluate the possibilities for to be used of sandstone, siltstone, clay, shale and
mudstone layers structurally assembled in Degirmenlik Flysch for earth brick and roof tile production in
TRNC. The relative proportions of sand, silt and clay size material are different and chemical and
mineralogical properties are relevant according to their grain size distribution. Samples which were taken
from clayey layers. These minerals were detected such as chlorite illite and Ca-montmorillonite. The other
minerals are calcite, quartz, feldspar and iron minerals except clay minerals. The soil of Mesaoria Plain,
which are used for brick production and a limited source and flysch rocks are used for preparation of brick
bodies;, The total firing and drying shrinkage of these bodies changed between % 6 with % 8.5. This
difference is originated due to the different layers in flysch which bearing different grain size material in
them. The firing colors of flysch material indicates light colors like beige or very light brown colors when
added in to the soil of Mesaoria ( *Haspolat mud pit). The earth pigment ( ¥*Terra Umbra — Ferro silicate
bearing rock consists %50 of clay and iron) % 10 — 20 portion added into mixed clay to obtain dark colors.
The physical properties and firing colors of bricks were measured detecting their proper clay — mud — sand
mixing proportions.

307



59. Tiirkiye Jeoloji Kurultayt Bildiri Ozleri, 20-24 Mart 2006, Ankara

Deginilen Belgeler

Baroz, F., 1979. Etude Geologique dans le Pentadaktylos et la Mesaoria (Chypre Septentrionale). Unpublished These de
Doctorat (Vols. 1-2). University of Nancy.434 ,365 p., 1

Hakyemez, Y., Turhan, N., Sénmez, I, Siimengen, M., 2000. Kuzey Kibris Tiirk Cumhuriyeti’'nin Jeolojisi. MTA Genel
Miidiirliigii, Jeoloji Etiitleri Dairesi, Ankara, 44 sayfa. ,

Harris, R.W., Newell, W., Batthanli, H., Panayides, I., Toroslu, A., Tsolakis, E., Necdet, M. and McGeehin, J.P., 2001.

Tectonic Framework and Late Cenozoic Tectonic History of the Northern Area of Cyprus (Unpublished United
States Geological Survey Cyprus report)., 49p.

Weiler, Y., 1969. The Miocene Kythrea Flysch Basin in Cyprus. Giornale di Geologia XXXV, fasc.IV, 1969.

Weiler, Y., 1970. Mode of Occurrence of Pelites in The Kythrea Flysch Basin (Cyprus). Journal of Sedimentary Petrology,
40:1255-1261

308



59. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri, 20-24 Mart 2006, Ankara

Kirsehir — Kaman Vollastonitlerinin Jeolojisi, Minerolojisi ve Ekonomikligi

Geological, Mineralogical and Economical Aspects of Kirsehir-Kaman Wollastonite
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MTA Genel Miidiirliigii, Maden Etiid ve Arama Dairesi
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Kirgehir ili Kaman flgesi Savcili mevkiindeki vollastonit olusumlan Paleozoyik yash Kirsehir Masifinin
metamorfitleri iginde yer almaktadir. Kaman Grubu adi altinda incelenen bu metamorfitler, en alttan iiste
dogru li¢ ana birime ayrilir. En altta ana litolojisi sist olan Kalkanlidag Formasyonu bulunur. Kalkanhdag
Formasyonu, vollastonit — vollastonitgist granat ile kuvarsit ve mermer igeren Tamadag Formasyonu
tarafindan tizerlenir. Tamadag Formasyonu ekonomik boyutta vollastonit ve granat icermektedir.

Tamadag Formasyonu iizerine ise ¢esitli 6zellikte mermer, meta ¢ortlii yar1 mermer ve meta ¢ort toplulugunun
olusturdugu Bozgaldag Formasyonu gelir. Bu formasyon mercek seklinde degisik uzunluk ve kalmhkta
vollastonit - vollastonitsist mercekleri igerir.

Kaman Grubu Metamorfitleri kuvars monzonit, kuvarsh diyorit, granit ve mikrogranit bilesimli Paleosen yash
Baranadag Pliitonu tarafindan kesilmektedir. Bolgenin vollastonit olusumlari, mermerler ile bantli yaps,
pelitik ve psammitik diizeyler arasinda ise kalin yataklanmalar sunar.

Kirsehir — Kaman vollastonitleri Tiirkiye’de bugiine kadar belirlenen vollastonit yataklari iginde bolgesel
metamorfizma ile olusan ilk yatak olmasi ve vollastonitin yani sira foliasyona uyumlu olarak ekonomik
boyutlarda granat (grossular - andradit) igermesi nedeniyle diinyada bu sekilde olusmus yataklarla benzerlik
gostermektedir. Ekonomik vollastonit olusumlar, Fakih koyii ve Asagi Fakili koyii kuzeyinde mostra
vermektedir.

Bolgede yapilan ¢aligmalarda 1/1000 ve 1/5000 dlgekli jeoloji haritasi yapilmig sahada ve yakin ¢evresinde 63
adet kimyasal, 23 adet petrografik, 9 adet XRD, 5 adet modal mineralojik analiz 6regi alimmstir. Ayrica hem
vollastonit hem de granatlardan 200kg numune alhimp zenginlestirme ¢aligmalan gergeklestirilmistir. Bélgede
alinan 6meklerin gerek petrografik gerekse XRD sonuglarina gore kayagta ana minerallerin, vollastonit ve
kalsit oldugu, piroksen (diopsit), amfibol, epidot, feldispat, plajioklas, granat, skapolit ve eser miktarda titanit
ve sfen’inde bu mineral birlikteligine eslik ettigi goriilmiistiir.

Modal mineralojik analiz sonuglarna tiivenan cevherin % 55-60"1 vollastonit, % 25-35°1 kalsit, % 7-10’u ise
diger mineraller olarak belirlenmistir.

Kaman vollastonitleri; % 16-45 SiO,, % 35-53 CaO, % 0,2-1,2 Fe,203, % 13-38 A.Z. degerlerine sahiptir. Bu
sonuca gore sanayi de kullanilamaz.

Vollastonitler de yapilan zenginlestirme galismalaniyla boyut kiigiiltme sonrasi yiiksek alan siddetli yas
manyetik ayinm ve flotasyon yapilarak % 31,00 konsantrasyon orani % 44,30 CaO, % 45,05 SiO, ve % 0,25
Fe,O; iceren konsantre elde edilmistir ve bdlge vollastonitlerin seramik sanayinde kullanilabilir oldugu
saptanmistir.

Ayni sekilde granatlarda (grossular-andradit) yapilan zenginlestirme ¢alismalarinda ise jig ve sallantili masa

deneyleri yapilmistir. Sallantih masa deneyinde iyi bir ayrima ulagilamamstir. Jig ile % 32,00 tendr ve %
50,18 verim degerlerine ulagilmistir.

309



59. Tiirkiye Jeoloji Kurultayr Bildiri Ozleri, 20-24 Mart 2006, Ankara

Tiim degerlendirmeler sonucu granatlarin verim ve tenérii diisiik olsa bile +0,5mm boyutunda jig ve -0,5 mm
de yiiksek alan giddetli yas manyetik ayirim ile zenginlestirilebilecegi saptanmistir.

ABSTRACT

The wollastonite mineralization in the Savcili region, (Kaman-Kirsehir), is found in the Kirgehir Massif,
which is older than the Mesozoic. The metamorphics named as Kaman Group is divided into three main units
from bottom to top. The lowest is the Kalkanlidag Formation containing schist as the main lithology. The
middle unit is the Tamadag Formation. It consists of the wollastonite, the wollastonitic schist, the garnet, the
quartzite and the marble. Particularly, the garnet and the wollastonite are valuable, economically.

The upper most part is the Boz¢aldag Formation consisting marble, in pure marble with meta-chert and
meta-chert subunits. It contains wollastonite and wollastonitic schist lenses in various dimensions.

The Kaman Group metamorphism is cut by the Paleocene Baranadag Plutonic having the content of the
quartz-monzonite, the quariz-diorite, the granite and the micro-granite. The wollastonite mineralization of the
region exhibits banded appearance with marble and thickly bedded between pellitic and psammitic surfaces.

The Kirsehir-Kaman wollastonite mineralization is the first proved reserve detected in an area of the regional
metamorphism. In addition to the wollastonite, it has garnet as andradite-andradite conformable to the
foliation with which is a sample from similar areas all around the world. They exposes around the Fakili and
Asagi Fakili villages.

In the field studies, geological maps in the scale of 1/1000 and 1/1500 have been prepared. 63 chemical, 23
petrographic, 9 X-RD and 5 model mineralogical samplings have been done. Moreover, an amount of
material about 200 kg has been taken from both the garnet and the wollastonite and some enrichment
processes have been performed over them. According to results of both petrographic and X-RD tests over
samples, the content of the rock is the wollastonite and the calcite as the major amount, the diopsite (the
pyroxene), the amphibole, the epidote, the feldspar, the plagioclase, the garnet and the scapolite as the minor
amounts, and last; the titanite and the sphene as the accessory rate.

Results of the model mineralogical test over the pit and run ore shows that the rock contains 55 to 60 %
wollastonite, 25 to 35 % calcite and 7 to 10 % others mentioned before.

The Kaman Wollastonite has 16 to 45 % SiO-, 35 to 53 % CaO, 0.2 to 1.2 % Fe,0; and 13 to 38 % others.
Consequently, the wollastonite in such conditions will not be useful for the related industry.

By the enrichment processes over the wollastonite, after lowering the dimension; the high intensity wet
magnetic separation and the floatation have given the concentration of 31 % having 44.3 % CaO, 45.05 %
SiO, and 0.25 % Fe,0;. It means that, the sample material have been processed into a congenial condition
for the industry.

In the enrichment procedure of the garnet as the grossularite and the andradite, a required differentiation has
not be reached by the mineral jig and the shaking table tests and 32 % of grade and 50.18 % of efficiency

have been obtained.

Although the grade and the efficiency of the garnet are low, it has a capability to be enriched by the 0.5 mm
mineral jig and high intensity wet magnetic separator.
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Dogal Giibre Taslan

Natural Fertilizer Stones
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0z

Giibreler; bash bagma %50nin tizerinde verimlilik artisi saglayan bununla birlikte tarimsal iiretim sonucu
toprakta eksilen bitki besin maddelerin,i topraga geri kazandirma islevinin yaninda gida giivenligi, yasam
kalitesini yiikseltme ve aglikla miicadeleye ¢ok 6nemli katki saglarlar.

Ulkemizin, ithalatta 1. siraya aldigi petrol iiriinlerinden sonra disariya en fazla dévizi ddedigimiz sektér giibre
sektoriidiir.

Ulkemizde fosfat yataklart olmasina karsin isletilmemeleri ve/veya isletilmelerinin diisiiniilmeyisi nedeniyle
giibre ve hammaddelerine yonelik ithalatta devam etmektedir. Bu siire¢ iginde i¢ pazarda jipslerin giibre
hammaddesi olarak kullanim1 Orta Anadolu da baglams ve daha sonra ise fosfat kayasi ogiitiilerek topraga
verilmis ve iyi sonuglar alimmustir.

Son zamanlarda Leonardit (yanmayan komiirlii toprak) Pomza ile kangtinlarak dogal giibreler olusturulmusg
ve dis pazarda ragbet gérmeye baglamigtir.

Ulkemizde giibre dogal tasi kapsaminda olacak Leonardit, Gidya, Fosfat Kayasi, Torba, Bitiimlii seyl ve
marnlar ile tiifler cok genis alanlarda mostra vermektedir.

2005 yih g¢aligmalarinda Mus ve Sirnak dolaylarindan aldigimiz numuneler (bitiimlii seyl ve marnlar) ise bu
malzemelerin dogal kompoze giibre, dogal fosfat giibresi ve dogal nitrat giibreleri olarak kullanimmm
belirlemeye yoneliktir.

ABSTRACT

Fertilizers create an augment in the efficiency by 50%, fundamentally. Furthermore, they help to enrich the
aliments consumed by plants in the soil, increase the nutrient reliability, raise the living conditions and
combat with the starvation.

After the petroleum, which is the number one of our country’s imported materials list, fertilizers are in the
second place as spending of the foreign currency.

Although there are reserves of the phosphate in our country, the import of the fertilizer and its raw materials
is pursued since they have not been operated or not thought to operate.

In such a situation, the use of these as the raw material of the fertilizer have begun in the Central Anatolia
and then pieces of grinded phosphate rocks have been added to the soil. This has resulted well.

Nowadays, mixing the pumice with the leonardite, which is the soil with the incombustible coal, produces
some kinds of natural fertilizers and this product is demanded in international markets.

There are exposures of the leonardite, the phosphate rock, the peat, the bituminous shale, the marl, and the
tuff as under the property of the natural fertilizer stone, in large areas.

In the studies of the 2005, the samples of the bituminous shale and the marl from the Cities of Sirnak and Mus
shows after testing that they have the usages as the compound fertilizer, the natural fertilizer stone and the
nitrate fertilizer.
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An Acidic Tuff to Bentonite: Derekdy Bentonite, Balikesir
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oz

Neojen yash Bigadi¢ golsel sedimanter havzasinda Derekdy civarinda bentonit olusumlar bulunmaktadir. Alt
tif birimi igerisinde bulunan bentonitler asidik karakterli camsal tiiflerin alkali gél suyunda yerinde (in-situ)
ayrigmasi ile olusmuslardir. Arazi incelemelerinde bentonit olugumlarinin K 70-80 D dogrultulu bir faylanma
ile yiikselerek mostra verdigi belirlenmistir. Bentonitlesme; tiifleri uyumlu olarak iistleyen kiregtaslar ile son
bulur. Bolgeden sistematik olarak derlenen tiif ve bentonit numunelerinin mineral bilesimini belirlemek amaci
ile XRD ¢ahgmalari ve alterasyon siiresince ana, iz ve nadir toprak elementlerinin (REE) davranislarmi
belirlemek amaci ile kimyasal analizler yapilmistir.

Buna gore; Derekdy bentonitleri montmorillonit + kaolinit + dolomit seklinde bir mineral parajenezine
sahiptir. Kimyasal analizler ile alterasyonun alt seviyelerden iist seviyelere dogru gelistigi ve bentonitlesme
siiresince alkalilerce fakirlesme; Mg, Ca ve Fe ‘ ce zenginlesme belirlenmistir. Mg iceriginde yaklasik 10 kat,
Ca igeriginde ise 5 kat civarindaki artis iki elementin dig kaynakli oldugunu gostermektedir (Zielinski, 1982).
Bununla beraber yiiksek pH degerlerinde stabil kalan Al ise yerinde zenginlesmeye (in situ) ugramistir
(Christidis, 1998). Fe ve Ti igeriklerinin azhg: ise asidik kokeni isaret etmektedir. Cs ve Rb’ nin azalma
goOstermesi ve St’ un zenginlesmesi montmorillonite doniisim mekanizmasinda karakteristiktir (Zielinski
1982). Pb, Zn ve As degerlerindeki artis ise bu elementlerin bélgeye hidrotermal soliisyonlarin etkisiyle
getirildiklerini gostermektedir. REE (Nadir toprak elementleri) igeriklerine bakildiginda ise taze tiiften
bentonite dogru toplam REE igeriklerinde bir azalma sdz konusudur. Buna gére; ileri alterasyon evrelerinde
sonradan gelisen hidrotermal etkiler yoluyla REE’ nin go¢ ettigini sdylemek miimkiindiir. Catlak ve kirik
hatlar1 boyunca ilerleyen asit karakterli soliisyonlar bentonite ¢ékelen nadir toprak elementlerini soliisyona
katarak ortamdan uzaklastirmis olmalidir.

Bolgedeki tiifler ve bentonitler Zr/ TiO, ve Nb/ Y oranina gore belirlenen diskriminasyon diyagraminda
asidik kokene isaret eden riyolit ve riyodasit alanina diigmektedir (Winchester and Floyd, 1977). Alterasyonu
belirleyen en 6nemli mekanizma dolomitlesmedir. Dig kaynakhi Mg getirimi hem bentoniti hemde iist
seviyesinde dokanak halinde bulundugu kiregtaglarini dolomitlestirmistir. Kimyasal analiz verilerine gére Mg
igeriginin alt seviyelerden iist seviyeler dogru artig1 ve tavandaki kiregtaslarinda en yiiksek degerine ulagsmasi
ortaya konulan sistemi dogrular niteliktedir.

Bentonitlesmenin gergeklestigi tiiflerin ana element igeriklerine bakildiginda SiO,: % 63.97- 68.17, ALO;: %
11.72- 13.38, Fe,05: % 1.17-1.48, MgO: % 0.79- 2.03, CaO: % 0.87- 1.87, Na,O: % 0.53-1.54, K,0: % 2.66-
5.53 arasinda degismektedir. Bentonitlerin ana element igerikleri ise SiO,: % 47.78- 52.67, Al,O5: % 13.87-
15.15.52, Fe;05: % 1.21-2.58, MgO: % 3.80-7.08, CaO: % 3.15-4.26, Na,0: % 0.05-1.77, K,0: % 0.24- 1.69
degerleri arasindadir.

Elde edilen veriler Derekdy bentonitlerinin alkali gol suyuna tabanda bulunan ofiyolitler (Helvaci, 1995)
yoluyla getirildigi diisiiniilen yiiksek Mg i¢eren eriyiklerin riyolitik- riyodasit bilesimli camsal tiifleri yerinde
ayristirmast sonucu olustuklarina isaret etmektedir. Kaolinit minerali ise diyajenetik etkilerle meydana gelmis
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olmahdir (Velde 1995). Sonradan gelisen tektonik faaliyetler ile olusan hidrotermal etkinlikler ise Pb, Zn, As
gibi elementlerin getirimini ve toplam REE’ nin ortamdan uzaklagmasint saglamustir.

Anahtar kelimeler: Derekdy, bentonit, golsel, yerinde ayrisma, hidrotermal etkinlik.

ABSTRACT

Bentonite occurrences have been found in Bigadic lacustrine sedimentary basin near Derekiy. The Bentonites
in lower tuff unite were formed by the in-situ alteration of rhyolitic- rhyodasitic glassy tuffs in alkaline lake
water. By the case studies, it is indicated that bentonites were ascended and outcropped by a fault system
having a strike of N 70-80 E. Bentonitization stops with limestone overlying the lower tuff unite by confirmity.
X- Ray diffraction method were used for determining the mineral composition of tuffs and bentonites.
Chemical analyses were made for determining major and rare earh elements (REE) mobilization during
alteration period.

In this respect, Derekiy bentonites have montmorillonite + kaolinite + dolomite mineral paragenesis. It is
indicated that alteration process develops from the lower parts to the upper parts of the bentonite zone. The
alteration is controlled by gain of Mg, Ca and Fe and loss of alkalis. Approximately a 10 fold increse in Mg
content and 5 fold increse in Ca content show both elements have external sources (Zielinski, 1982). Al
remained stable in higher pH conditions and enriched in- situ. The low Fe and Ti content of bentonite
explains the asidic origin (Christidis, 1998) Cs and Rb are depleted and Sr is enriched during alteration
period (Zielinski, 1982). These minerals are sensitive indicators of alteration of glassy material into clay. The
enrichment in Pb, Zn and As content may be the effect of hydrothermal solutions come by faults. Rare Earth
Element (REE) content decreases from tuffs to the bentonite occurences during alteration. It is indicated that
REE precipitated by basic conditions during alteration is mobilized by acid hydrothermal solutions come by
crack systems after formation of bentonite.

When tuffs and bentonites are plotted in the diagram in respect of their Zr/ TiO» and Nb/Y ratio, they plot in
the field of rhyolite and rhyodasite (Winchester and Floyd, 1977). Dolomitization is the most significiant
mechanism of alteration. Mg uptaken from an external source accompanied with dolomitization in bentonites
and limestones overlying the bentonites. According to the chemical analyses Mg content increases from lower
levels to the upper levels of the alteration zone and reaches the greatest values in the limestone.

The major element contents of the tuffs including bentonite occurences are as follows; SiO,: 63.97- 68.17 %,
Al,O3: 11.72- 13.38 %, Fe;05: 1.17-1.48 %, MgO: 0.79- 2.03 %, CaO: 0.87- 1.87 %, Na,O: 0.53-1.54 % ,
K,0: 2.66-5.53 %. The major element contents of bentonites are Si0,: 47.78- 52.67 %, AlL,O;: 13.87-
15.15.52 %, Fe;05: 1.21-2.58 %, MgO: 3.80-7.08 %, CaO: 3.15-4.26 %, Na,O: 0.05-1.77 %, K,O.: 0.24-
1.69 % respectively.

By this point of view, Derekdy bentonites were formed in the alkaline lake water by in- situ alteration of
glassy tyffs rhyolite- rhyodasite in composition. Required Mg may be supplied from ophiolites at the
basement (Helvaci, 1995). Kaolinite minerals associated with bentonites may be formed by the diagenetic
effects (Velde, 1995). Pb, Zn and As were enriched and total REE are mobilized by hydrothermal activity
after bentonites were formed.

Key words: Derekoy, bentonite, lacustrine, in- situ alteration, hydrothermal activity.
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POSTER

Petrol Aramacihiginda Sivi Kapamum Calismalari

Fluid Inclusion Studies in Petroleum Investigation
Giilay SEZERER KURU

Maden Etiit ve Arama Dairesi, MTA, ANKARA

0z

Oldukga yeni olan bu yontem diinyada 1990 yilindan itibaren kullanilmaya baslanmistir. Tiirkiyede ise bu tiir
bir galigma giintimiize kadar heniiz yapilamamigtir.

Petrollii rezervuarlarda yapilan bu ¢alismalarda genellikle tek fazli (siv1) , Iki fazh (sivi, petrol) ve ii¢ fazh
(stv1, s1ivi petrol veya kati bitlim, gaz) sivi kapanimlar kullanilmaktadir. Sivi kapanimlarin petrografisi
diajenetik minerallerden (kalsit, dolomit) yapilmis olan sivi kapanim kesitlerinde ve polarizan, fluoresans ve
katodluminesans mikroskobu kullanilarak yapilmaktadir. Sivi kapanim petrografisi ile belirlenen farkl tipteki
sivi kapanimlanmin faz gegis sicakliklan, olusum kogullarmm sicaklik ve basing degerleri, petroliin gig
stiregleri mikrotermometrik analizler yardimiyla ortaya konmaktadir. Sivi kapamimlardaki ¢6ziinmiis
maddeler raman spektrometresi ile diger maddeler fourier transform infrared analizi ile, sivi kapamimlarn
icerdikleri petroliin hacimsel degerleri confocal taramali laser mikroskobu ile belirlenmektedir.

Tiim bu analizlerden elde edilen sonuglar degerlendirilerek petrol rezervuarlarindeki petroliin tiim 6zellikleri,
diger petrol rezervuarlan ile olan ilgkileri ve petrol gog yollar ortaya konmaktadir.

Anahtar kelimeler: Fluid inclusion, petrol rezervuarlan, petrol aramaciligi.

ABSTRACT

This is a relatively new method that was started to use in oil exploration since 1990 in the World. These
studies were still not applied in Turkey.

The studies carried out in petroleum reservoirs use generally mono phase (liquid), two phase ( liquid,
petroleum) and three phase (liquid, liquid petroleum or solid bitumen, gaseous) fluid inclusions. Fluid
inclusion petrography is carried out on fluid inclusion section that is made from diagenetic minerals dolomite
or calcite, and is analyzed by using polarisan, fluorescans and cathodoluminescence microscopy. Phase
change temperatures, temperature and pressure conditions during formation, petroleum migration phases of
various types of fluid inclusions determined by fluid phase inclusion petrography can be analyzed by
microthermometric methods. Chemical characterization of fluid is made by Raman spectrometer, other
components by Fourier Transform infrared analysis and volumetrics of contained petroleum by confocal
scanning laser microscopy.

By evaluating all the results obtained thorough these analysis; characteristics of original petroleum in the
reservoir, relation to the reservoirs in the neighborhood and migration path can be determined.

Keywords: Fluid inclusions, petroleum investigation, petroleum reservoir.
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Ankara I¢cmesuyu Projesinin Miihendislik Degerlendirmesi
Engineering Evaluation of the Ankara Water Supply Project
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Devlet Su Isleri 1960’11 yillarin basinda Gerede havzasmin suyunu Ankara’ya getirmeyi planladi. Kéroglu
daglanni agmak igin tiinel, iletim hattimin en 6nemli bilegenidir. Toplam tiinel uzunlugu 35 km’den 40 sene
sonra 10 km’nin altina diisiiriilmeye ¢alisildi. Bunun igin de dogal olarak basma yiiksekligi arttirildi. Bu
siradag, Kuzey Anadolu Fayma (KAF’a) bagh tektonik gerilmelerin iist diizeyde oldugu bir alandir. Hemen
her 100 metrede bir biiyiik 6lgekli fay vardir. Dolayisiyla uzun tiineller projenin tamamlanamamasi ve
firmalarin da doniip dolagip tekrar tekrar proje yapmasi demektir. Su ana kadar 10’un iizerinde firma gereksiz
yere bu projeyi yapmaya calismustir. Fransa ve Ingiltere’den Japonya’ya kadar uzanan yabanci firmalar da
gereksiz yere para almiglar ve almayi da siirdiirmektedirler. Yapilan projelerin tamam miihendislik
ilkelerinden yoksundur. Hepsi birbirinin benzeridir.

Oysa 1993 yilinda, bu projede devrim sayilan, E5 — segenegi 6nerilmigtir. Ilgililerle tek tek konusuldugunda
oneri projeyi kabul etmeyen olmadi. Ancak ilkeleri ABD tarafindan kurulan kurum projeyi, anlama degil,
dinleme i¢in bile zaman ayirmamstir. Yerbilimleri bilimsel senligi olan kurultaylarda da giindeme getirilme
yasag1 konmustur. Ciikii, oneri proje, 100 senede tamamlanamayacak ve bilimsel igleyisin diginda gelistirilen
projeye gore, bir boliimii agagida sunulan istiinliikleri igermektedir.

(1) Koroglu daglan degil, ES boliinmiis yolu iizerinde ki bir belen agilacaktir. Ulagim sorunu yoktur.

(2) Uzun tiineller yerine sadece 800 m uzunlugunda ag¢-kapa vardir.

(3) Arastirma 40 yil degil 0,4 yil alacaktir. Maliyet ise, bilimdis1 iligkilerle 40 senedir siirdiiriilen projenin
%10’undan daha azdir.

(4) Projelendirme 50 y1l degil 0,5 ay alacaktir. Maliyet ise %10’undan daha azdir.

(5) Tamamlanmast 100 y1l degil ilk suyun Ankara’ya gonderilebilmesi i¢in sadece 1 y1l alacaktir. Maliyet ise
%10’undan daha azdir.

(6) Uygun jeoteknik kosullar altinda basmaya denk ikincil enerji elde etme olanag sunmaktadir.

(7) Camlidere baraji sisteminin yam sira Akyar — Egrekkaya — Incegez — Kurtbogazi sisteminin de
kullanilmasina olanak saglamaktadir.

(8) Camlidere barajim kullanmadan Ankara’ya temiz su gonderme olanagi, sadece bu sistemde vardir.
Ciinkii, Ankara — Istanbul otoyolu diinyada ilk kez 4 igme suyu baraji ve barajlan besleyen ana kollan
lizerinden gegirilen ilk otoyoldur. 25 km ’si bu barajm beslenme havzasi igerisinde yer almaktadir. Cok
diisiik geometrik standartlar igermesi de trafik kirliligini katlayarak arttirmaktadir. Geri doniigiimii
olmayan bu kirliligin de kanser ve benzeri hastaliklara yol a¢tig1 agiktir.

Anahtar Kelimeler: Yaraticilik; Baraj; Boru hattr; Gegki belirleme; [kincil enerji
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ABSTRACT

The Directorate of State Hydraulic Works planned to convey water of the Gerede basin in 1960s. Tunnel is
the main component of the project to cross the Kéroglu mountain range. The total length varied from 35 km
down to 10 km whilst the pumping head was raised up. Due to the North Anatolian Fault, the tectonically
induced stresses are at the highest level. Almost every 100 m, one can find a large scale fault. The well
experienced colleagues realized that the construction of long tunnels seems time and money consuming.
Hence the project was tendered and redone several times. A wide spectrum of companies from French to
Japan was and is being involved. The difference between their projects is negligible.

However, the E5 alternative that is innovative was proposed by the authors’ working team in 1993.
Individually every expert accepts. However, the authorized institution (DSI: State Hydraulic Works) does not
accept any innovative projects. Its legislative rules were set up by the US in early 1950s. Furthermore, this
government institution put such innovative projects under a ban, even could not be declared in the geological
congresses of Turkey. The proposed project has significant advantages over their project which could not be
completed within 100 years. Some of them are presented below.

1. Instead of crossing the Kéroglu mountain range, the route of the E5 expressway will be followed. No

access problem.

A cut & cover with a length of 800 m replaces all long tunnels.

Investigation takes 0.4 years in lieu of 40 years. Cost is less than 10% of the ongoing misleading project.

The time required for a convenient design goes down from 50 yrs down to 0.5 yrs.

The required time to convey Gerede water to Ankara is less than 1% of the existing project. Cost is

reduced down to one tenth.

It enhances engineer to get secondary energy under a very stable geotechnical condition.

1t can use another system of dams besides the Camlidere dam system.

8. This is the unique alternative which can provide unpolluted water. Because, the Ankara — Istanbul
motorway, which is unique example in the world crossing 4 dams supplying domestic water, pollutes
directly the Camlidere dam along its 25 km long portion. It is well known that the exhaust and relevant
traffic pollutants cause cancer and related diseases.

SR N

NS

Keywords: Innovation; Pollution, Dam, Pipeline; Alignment selection; Secondary energy
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Miihendislik Projelerinde Dayatmalar: Afet Konutlari, Van

Obstinacy in Engineering Projects: Catastrophe — Houses, Van
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Van toplu konutlan, ilgili tiim kurumlarm dayatmasina karsin, halkin destegi alinarak sifir deprem tehlikeli
erdemkent sahasinda yiikselmistir. Van ovalarinda; Urartu, Selguklu ve Osmanli’ya ait yapilar depremlerle
yikilmig ve ova toprag igerisine gémiilmiistiir. Buna kargm, toplu konutlann iizerine yapildig: Pliyosen yash
traverten ve diger kayalar iizerindeki yapilar binlerce yildir ilkselligini yadsinilamaz &lciide korumaktadir.
Depremlerin kayada yikmadigi gergegini halkin tiim kesimleri kavramaktadir. Ancak, 6nceden anlamasi
gereken yetkililer kabul etmezler. Hatta yetkilerini bilimdis1 amaglarla da kullamrlar. Ancak, halkin giiciiniin
lizerinde bir kuvvet yoktur. Van’da son iki yilda olaganiistii mithendislik projeleri ortaya ¢ikarilmis ve tiim
engellemelere kargin bagarilmigtir. Kocaeli depremi, bitisigindeki kayalik yamaglarda on binlerce evde tek bir
catlak olusturmazken, yiizlerce kilometre uzaktaki ovalari isgal eden evleri yikmustir. Kamuoyunun tamami
bu gergedi kavramustir. Ilgili devlet yetkililerinin direnmesi ve anayasal sug isleyerek ovalari yapilasmaya
agmasi siirmektedir (Madde 43-46, 168 ve 25.03.2005 tarihli yasa).

1994 yihnda Van géliinde su seviyesi yiikseldiginde kiyr diizliiklerindeki ¢arpik ve yasadisi (Suglu:
Anayasanin 43. maddesine kargin, ulusal servet kiyilar imara acan yetkililerdir.) yapilarn yikmistir. Afet
konutlart kapsamindaki yeni evler, diri ters faylarla kesilmis verimli ovada 2003 yilinda yaptlmaya
baglanmustir. Uygun kayalik alan gésterilmesine karsm bu fay ovasina temeller atilmistir. Evler iki kath olup
kirigsiz ve kolonsuzdur. Van YYU Deprem Ulusal Cahsma Grubunun ilgili tim kurum ve kuruluslan
bilgilendirmesine kargin, Valinin siirgiine génderilmesi, Van YYU’ye saldirilmasi ve benzeri yaklagimlarla
durdurulan yapima tekrar basladilar. Bilirkisi olarak gelen profesérler, “bu vapilar deprem y6netmeligine
uygun olarak yapiliyor” seklide rapor verdiler. Bilimdisi davramislart ulusal basinda yer aldiktan sonra, tiim
duvarlarm hasir celikle gii¢lendirilmesine karar verdiler. Bu &mek, miihendislik projelerinde gézlenen
binlerce giincel olgulardan sadece birisidir. Ozellikle TMMOB’nin liyesi miihendisler; anayasanin 56.
maddesi ve TMMOB’nin yiikledigi sorumluluklar agismndan konumlarmi degerlendirmeleri ¢6ziim olabilir.

Anahtar Kelimeler: Deprem; Kaya; Toprak; Karar vericiler; Yerlesim; Anayasa.

ABSTRACT

The buildings of the Housing Development erected at Erdemkent travertine (Pliocene) where the risk of
earthquake, flood, and landslide is zero by creating public pressure over the responsible authorities which
wanted to use farm fields for settlement. All the historical buildings belonging to Urartu, Seljuk, and ottomans
were sunk into the soil of the fertile farm plains. However, almost all of the buildings on the recommended
rocky ground preserve their original identity more or less. All levels of the public learned that the
earthquakes do not give harm to the structures over the rocky grounds whereas the authorized institutions
don’t accept this reality. Even they act to keep well experienced engineers ineffective. However, nothing is
powerful than the public. In spite of the authorized decision makers’ prevention, several large scale
engineering projects were completed and managed. Public realized that even a single crack did not form at
buildings over rocky grounds adjacent to the epicenter of Kocaeli earthquake whereas catastrophic failures
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happened where structures are in/on fertile soil grounds even a few hundred km far from the epicenter.
Unfortunately, the authorized state institutions continue to open such farm fields by breaking the
constitutional law (Article 43-46, and 168) and the law being in force since 25.03.2005.

The rise of the Van lake level in 1994 invaded all the surrounding farm fields. The buildings invaded illegally
(guilty: the responsible authorities who opened such national resources for settlement. The new houses for the
victims were decided to be constructed over a soil ground created by reverse faults. Although the Van YYU
Earthquake National Working Group (YYU EDU) has shown a very suitable rocky ground within the
settlement of Housing Development Institution, they commenced the construction of the 2-floor houses
without any column and beam. The YYU EDU succeeded to stop such an unlawful construction. Then the
governor was sent into exile and they recommenced the construction under the supervision of the expert
professors. According to the rules of the civilian association of engineers and article 56 of the acting
constitutional law, any engineer who knows such unlawful work is guilty unless he/she inform court and/or
responsible authorities.

Keywords: Earthquake; Rock; Soil; Decision makers; Settlement; Constitutional laws.

Afet Konutlar...!
Kasim 2003, Van

DIRI TERS FAY

Ters fay olup diridir, 2002.
o ee—] Afet konutlar: da bu kusakta yapiimaktadur.

Sekil 1. Evlerin iizerine yapildig: ters fay ovasi kesiti
Figure 1. Section of the ground created by reverse faults

320



59. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri, 20-24 Mart 2006, Ankara

Trafik-Kaynakli Yol Kenar1 Toprak Kirlenmesi — Nigde Sehri Civarinda Ornek Bir Calisma

Traffic-Sourced Roadside Soil Contamination — A Case Study Around the City of Nigde
(South-Central Turkey)

Bilge MANZAK, Emin CIFTCI

Nigde Universitesi, Jeoloji Miihendisligi Boliimii, Ana Kampiis, 51200 Nigde, Turkey

0z

Toprak, canlilarin ¢ogunun dogrudan veya dolayli olarak hayat kaynagini olusturan karmagik ve dogal bir
varliktir. Toprak, gerek bilgisiz kullanim gerekse amag disi kullanim nedeniyle, hem alan olarak daralmakta
hem de verimliligini kaybetmektedir. Giiniimiizde teknolojik geligmeler ve toplumsal ihtiyaglara bagh olarak
giderek artan motorlu tagitlar 6nemli cevre sorunlarimi da beraberinde getirmistir. Karayollan kenarlarindaki
topraklarda, agir metal konsantrasyonlan, arag egzozlarindan ve araglarin metal pargalarmin yipranmasindan
dolayr oldukga yiiksektir. Topraga ulagan bu agir metallerin topraktan uzaklastinlmasmin ¢ok zor olmasi
nedeniyle toprak kirliligi nemli bir kirlilik sorununu olusturmaktadir. Giiniimiizde artan kara tasimactliginin
yani sira, hizli kentlesme ve artan arag sayisi trafik kokenli kirlenmeyi iizerinde ciddi bir sekilde durulmas:
gereken bir konu haline getirmistir. Motorlu tagitlarin CO, NO,, SO,, asbest ve kirletici elementler gibi pek
¢ok egzoz emisyonuna neden olduklari uzun siireden beri bilinmektedir. Trafikten kaynaklanan kirletici
elementler igerisinde en 6nemlileri kursun, kadmiyum ve ¢inkodur. Kursunun egzoz gazlarmdan, kadmiyum
ve ¢inkonun ise arag lastikleri, yaglar ve diger arag donamimlarindan kaynaklandigi bilinmektedir. Agir
metallerden Cd, Pb ve Hg en toksik olanlandir. Topraklarn kirletici elementler ile yiiksek derecede
kirlenmelerinde genel olarak emisyon kaynaklarina olan yaknliklari 6nemli bir rol oynamaktadur. Nigde sehir
merkezi yakin civarindan segilen otoyol kenarmda bulunan 4 istasyonda, éncelikle agir metaller i¢in yoresel
temel degerler belirlenerek, trafik kaynakh kirliligin derecesi, etki alam ve smir degerleri ile olan iligkileri
ortaya konmaya ¢alisilmstir.

Anahtar Kelimeler: Nigde, trafik-kaynakli, toprak kirlenmesi, agir metaller

ABSTRACT

Soil is natural formation on which numerous living creatures are directly or indirectly dependent. It is
narrowing down and getting more barren due mainly to unconscious and aimless use. Today, increasing
number of vehicles due to demand by the society and technologic necessities brought about vital
environmental problems. In the road-side soils, heavy metal concentrations are exceptionally high due to
vehicle exhaust emissions and wearing away of the metallic parts of the vehicles. Since it is very difficult to
remove these heavy metals from soils after contamination, soil pollution is an important environmental
problem. Today, increasing land transportation along with rapid urbanization and increasing vehicle number
makes traffic-sourced pollution one critical issue which requires serious consideration. It has been long
known that motor vehicles cause exhaust emissions containing CO, NO,, SO,, asbestos and other pollutants of
which, most significant ones are lead, cadmium and zinc. It is known that lead is sourced by exhaust gases;
cadmium and zinc are from vehicle tires, oils and other vehicle equipments. Cd, Pb and Hg are the most
poisonous ones. In general, one of the most important reasons for soil contaminations is their proximity to
pollution source. Four road side stations were selected within immediate vicinity of the city of Nigde to
determine local background levels for the heavy metals in order to investigate degree of traffic-sourced soil
pollutions, pollution extent and limit values.

Keywords: Nigde, traffic-sourced, soil contamination, heavy metals
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Explotation of the Munzur Water Resources
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Ug kita arasmda yer kabugunun devinimiyle olusan Anadolu yeni ve yenilenebilir enerji kaynagi agisindan
diinyada ilk siradadir. Hidrojen (H,), riizgar, giines ve Torigelli (basingh boru) sistemleri, dogal ve kiiltiirel
varliklan koruyarak daha fazla enerji elde etme olanagr saglamaktadir.

Anadolu’nun yeni ve yenilenebilir enerji gizilgiicii, iilke gereksiniminin ii¢ katindan daha fazladir. Kiiltiirel
varliklar1 ve dogal anitlari; en gok 30 seneligine iilkenin %1 enerjisini saglayacak diye yapilmaya calisilan
biiyiik barajlanin kiyimlarindan kurtarmak yurttasliktan 6te bir insanlik goérevidir. Tunceli — Elazig —
Diyarbakir tizerinden Irak ve Suriye iizerinden tiim Arap yarimadasi iilkelerine bor cam sivali boru ile
1.371.816.000 (43,5%365%24*60*60) m’ igme suyu saglanabilecektir. Fiyatmm 0,04 $/1 olmasi durumunda
saglayacagi yillik katma deger 50 milyar dolarn iizerindedir. Bunun igin énkosul Munzur havzasi suyunun
sadece yarist kullanmlacak ve Munzur — Ovacik yeraltisuyu besleme havzasi her tiirlii endiistri, tarim, motorlu
tasit karayolu ve benzeri kirlilik yaratacak etkinliklere kapatilacaktir.

Anahtar Kelimeler: Munzur; Kaynak su; Boru hatti; Baraj; Kiyim.

ABSTRACT

Converging movement (tectonic squeezing effect) of three continents namely- Eurasia, Africa, and Arabian
plates made Anatolia a richest country in the world in term of renewable energy. The hydrogen (H,), wind,
solar, and Torricelli (artificial dyke) systems provide more energy, by the way saving natural and cultural
heritages.

Turkey’s renewable energy resource is three times more than that of the energy required. To prevent
construction of large dams which provide energy less than 1% at most 40 years and to protect the natural and
cultural heritages from the adverse effect of these dams, are duties of human being rather than citizenship’s
tasks. Boron — glass lined pipeline can convey 1.371.816.000 (43,5*365*24*60*60) m’ of domestic (drinking)
spring water from Munzur to Arabian countries over Elazig — Diyarbakir, Syria and Iraq. Assuming that the
price is 0.04 $/I, the annual added value will be over 1.0 billion dollars. For this purpose, only half of the
Munzur spring water will be utilized and the recharge area will be restricted to all human activities which
might be a potential pollution source.

Keywords: Munzur, Spring water; Pipeline; Dam; Catastrophe.
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Akarcay (Afyon) Nehri Yatak Sedimanlarinda Jeotermal Kékenli Kirlilik
Pollution of Geothermal Origin on Akarcay (Afyon) Stream Sediments
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Bu ¢alismanin amaci, jeotermal desarj sularimin nehir sediman yataklarina olan etkilerinin arastinlmasidir.
Jeotermal atik sular Akargay Havzasi’nda yatak sedimanlarmda kalite bozunmalarina ve hatta kirliligine yol
agmaktadir. Afyon jeotermal 1sitma sisteminden (AFJET) ve balneolojik (termal su ile tedavi) amach
kullanilan tesislerden (termal hamam, otel, pansiyon vb.) direkt veya dolayl yollarla Akargay’a verilen termal
atik sular havzada baghca termal kokenli kirletici kaynagidir. Termal su etkisinin ortaya konmasi amaciyla
Akargay Havzasi’ndaki jeotermal sular ve desarjlarindan, dere suyu ve yatak sedimanlarindan émeklemeler
yapilmis ve bu 6rneklerde majér iyon ve iz element analizleri gergeklestirilmistir. Sularin pH, elektriksel
iletkenlik (EC) ve ¢oziinmils oksijen (DO) gibi zamanla degigebilecek parametreleri arazide Slgiilmiistiir.
Yatak sedimanlarmim katyon takas kapasitesi (KTK), organik madde (OM) ve kil igerigi degerleri sirasiyla
amonyum asetat, yakma ile kayip ve hidrometre analiz metotlaryla belirlenmistir. Tiim bu degerler ve diger
yapilan deneyler, jeotermal suyla kirletilmis nehir suyu ile yatak sedimanlari arasinda iyon takas dengesinin
olustugunu gostermistir. Bu dengenin sonucu, yatak sedimanlarnin cesitli elementler igin 10° ile 10 arasinda
degisen tutulma faktérlerine sahip oldugu belirlenmistir. Jeotermal atik su desarjlarinin nehirlere verilmesinin
durdurulmast durumunda bile, yatak sedimanlarinin kirletilmemis suyla (termal katki olamayan su) temasi
sonucu yeniden olusacak katyon takas dengesi sonucu, sedimanlar tarafindan daha énce tutulmus olan onlarca
ton (Om.: 60.4 ton Na, 1.13 ton Fe, 0.05 ton Li vb.) katyon Akargay Nehir suyuna gecebilecektir. Dere
sularin1 ve sedimanlarmi termal su kirliliginden korumak icin termal desarj sularinin rezervuara geri basimi
(re-enjeksiyonu) en uygun yontem olarak goriinmektedir. Diger ¢oziimler ise, iyon takas-kimyasal temizleme
stireciyle kirletici tiirlerinin desarj sularindan uzaklastinlmasi ve/veya kis doneminde havuzlarda depolanacak
termal desarj sularindan iyon ¢okertme olabilir. Hangi ¢oziimiin daha ekonomik ve uygulanabilir oldugunu
belirlemek i¢in gerekli aragtirmalar yapilmahdir.

Anahtar Kelimeler: Afyon, Akarcay, jeotermal su, katyon takas kapasitesi, yatak sedimant.

ABSTRACT

Aim of this study is investigation of the impacts of geothermal discharge water on streambed sediments.
Geothermal discharge waters caused to quality degradation or even contamination of stream water and
streambed sediments in Akar¢ay Basin. Direct or indirect discharge of thermal waters into Akar¢ay Stream
from Afyon geothermal district heating system (abbreviated as Afjet) and foundations (baths, spas and etc.)
which were used for balneological purposes were the main thermal contamination source in the basin.
Geothermal water and its discharge, stream water and sediment samples were collected from Akar¢ay Basin
and analyzed for major ions and trace elements to evaluate the thermal water effect. Temperature, pH,
electrical conductivity (EC) and dissolved oxygen (DO) parameters (which can be changed by time) of the
waters have been measured in-situ. Cation exchange capacity (CEC), organic matter (OM) and clay content
of the streambed sediments were determined by ammonium acetate (NH,OAc), lost on ignition and
hydrometer analysis methods, respectively. All of these values and other related experiments indicated that
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ion exchange equilibrium was achieved between the contaminated stream water and streambed sediments. As
a result of this equilibrium, streambed sediments pose retardation factors for various elements ranging
between 10° and 10°. Flushing of the streambed sediments with non-contaminated (not include thermal
contribution) water (and that time new cation exchange equilibrium achieved between water and sediments),
released amount of cations (which were held by sediments before) from sediments into Akar¢ay Stream would
be tens of tons (e.g. 60.4 t of Na, 1.13 t of Fe, 0.05 t of Li etc.) of after even stopping of the geothermal water
discharges into stream. Re-injection of thermal discharge waters into the reservoir rocks is seemed to be the
best solution to prevent the stream water and sediments from thermal water contamination. Other solutions
may be precipitation of ions from the stored thermal waters in the pools during the winter time and/or
removal of contaminant species from discharged water by using of chemical purification with ion exchange.
Required investigations must be done in order to determine which solution is more economics and feasible.

Keywords: Afyon, Akargay, cation exchange capacity, geothermal water, streambed sediment.
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Cevre Kirliligi Arastirmasinda (Stuttgart/Almanya) Durayh Izotop Yontemlerinin Kullanim

Stable Isotopes as Tracers for Environmental Contamination; An Example from an Industrial Site
in Southern Germany

M. SATIR (Tiibingen), S. Angloher-REICHELT (Augsburg), T. VENNEMANN (Lausanne),
H. TAUBALD (Tiibingen)

satir@uni-tuebingen.de
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Durayli Oksijen ve Hidrojen izotop yéntemleriyle yiizey, yeralti ve jeotermal sulari birbirinden ayirt etmek
ve kokenini saptamak miimkiindiir. Izotop dagilimlartyla kiigiik 6l¢ekli alanlarda yeraltisularinda kirlenme ve
karigimlar, ayrica C izotop analiziyle de antropolojik kékenli gevre kirliligi izide siiriilenebilir. Stuttgart
yoresindeki eski bir Gaz-Termik santralindan sizan Zift ve Ziftyaglar zemini ve yeraltisuyunun asiri oranda
kirlenmesine neden olmustur. Bu tiir ¢evre kirlenmelerinde tehlikenin yayilim alani ve boyutunu saptamak
igin ayrintili hidrojeolojik-(izotop) jeokimyasi bilgilere gereksinim vardir. Bu bildiride Stuttgart yoresi
omegiyle degisik kokenli yeraltisularmin kokeni, akig yonleri ve karisim prosesleri Gte, jeolojik ve
antropojenik kirlenme nedenleri irdelenecektir.

ABSTRACT

Surface waters, groundwaters, and mineral waters can be characterized and clearly differentiated on the
basis of their O and H isotope composition. Isotopic variations provide information on local recharge areas,
Surthermore, small-scale mixing processes between different groups of water can be recognized. C isotope
ratios of dissolved inorganic carbon in groundwater may help to constrain the influence of environmental
pollution by organic compounds.

Groundwaters and soils at a former gas production plant in southern Germany are highly contaminated by
tar and tar oils from the former gas production. For an exact estimate of the hazard, knowledge of the
hydrogeological and geochemical conditions as well as the dispersion of the pollutants are of vital
importance.We demonstrate, how information about recharge areas, flow paths, and mixing processes of
different waters can be obtained by measurement of the stable isotopes of hydrogen and oxygen of water and
carbon of the dissolved inorganic carbon (DIC). Furthermore, it is demonstrated how the carbon isotope
composition and concentration of DIC serves as a natural tracer for organic pollution in the Quarternary
carbonate gravel aquifers at site.
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Yasamun ve Cesitliligin Kaynagi Islak Alanlar: Kuzey Kibris

The Wetlands Supporting the Habitats and Biodiversity: Northern Cyprus
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Kuzey Kibrisin sulak alanlari Besparmak daglari ile Trodos dagi arasinda kalan g¢ukur alan boyunca
olugmugtur. Mesaorya olarak bilinen bu ovanin deniz seviyesinden yiiksekligi -4 ile 330 m arasinda
degismektedir. Azalan sirada kiltagi, ¢amurtasi, miltasi, kalkerli kiltasi, kumtagi ve ince taneli ¢akilkayadan
olugan Tersiyer yash tortul istif (Tt) bu ovanin ana bilesenidir. Bilesenleri geregi su-vermez ve az su-verir
ozellik tagimaktadir.

S6z konusu ova ¢ekim faylar tarafindan genis araliklarla kesilmistir. Yer yer diisen blok deniz seviyesinin
altinda olup yil boyu sulak alan 6zelligi tagimaktadir. Islak alanlarin ¢ogu 1970°li yillardan bugiine kurumus
veya gecici sulak alanlara doniigmiistiir. Bu degisimin ana nedeni (a) yeraltisuyunun beslenmeden daha
yiiksek oranda ¢ekilmesi ve (b) barajlarn kurulmasiyla 1slak alanlarin yiizey sulanyla beslenmesinin
engellenmesi gelir. Islak alanlarin ¢ogu yi1l boyu akan dere yataklari ile sellesme diizliikleri boyunca
gozlenmektedir. Bir boliimii de; fay kusaklan ile tepe yukarisi birimlerle hidrolik iliskiye gegerek, ¢ok diisiik
oranda da olsa beslenen ¢ukurlarda olugsmustur. Beslenmeden daha yiiksek oranda su ¢ekilmesinin yani sira,
barajlar kurularak yiizey sularmin akigi engellenmis ve ilgili dereler ile ¢ukurlardaki sulak alanlar besleyen
K-G uzanimh fay kusaklarn kurutulmustur. Eski sulak alanlar, yagish dénemde, yogun yesil bitki Ortiisiiyle
kolayca ayirt edilebilmektedir.

Besparmak daglarmdan 200 milyon m® iin iizerinde yeraltisuyu denize bosalmaktadir. Kuzey Kibns 20
milyon m’ ’ii evsel amagh olmak iizere yilda 50 milyon m® su kullanmaktadir. Geri kalan boliimii sulama ve
diger amaglar i¢in harcanmaktadir. Sorunlarin iyi tanimlanmast durumunda etkin ¢6ziim kolayca bulunabilir.
Bu baglamda;

(1) Besparmak daglarindan denize sizan suyun 50 milyon m’ ’ii ilk agamada kullanima sunularak Mesaorya
yeraltisuyunun tiikenmesi durdurulacaktir.

(2) Hastane ve benzeri kimyasal atik sulan digindakiler geri doniisiim yapilarak tarim amagh kullamlacaktir.

(3) Yeraltisuyunun beslenmesini arttirmak ve yiizey akiglarini azaltmak {izere; barajlart kaldirip yerine
sekilestirme ve yatay hendekler olusturulmasi, ayrica dogal bitki Ortiisii ve yapay agaglandirma
tasarimlanmstir.

(4) Son fakat en Onemlisi;  yalmizca karayoluna baghh ulagim, biiyiikk oranda rayli tagimaciliga
déniistiiriilecektir. Boylece, (a) kansere neden olan ve pargalanamayan trafik kirliligi biiyiik oranda
dnlenecek ve (b) hava ve topragim kirlenmesi sonucunda yeraltisuyunun kirlenmesi engellenecektir.

Anahtar Kelimeler: Sulak alan; Yeraltisuyu; Su gegirimliligi; Geri doniistim; Kaynak.

ABSTRACT

The wetlands of Northern Cyprus aligned within the trough between Fivefinger Mountain range and Trodos
Mountain. This area between these two mountains is celled mesaoria plain. Its topographic elevation is in
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between -4 and 330 m. Majority comprises Te ertiary aged sedimentary rocks (Tt) of essentially; claystone,
mudstone, siltstone, calcareous claystone, sandstone, and fine grained conglomerate at a decreasing order in
percentage. The unit act as aquiclude and in places leaky aquifer.

The area is dissected widely by Plio-Quaternary faults which are gravity type. Locally, the downthrown block
is below the mean sea level constituting permanent wetlands. The rest of the wetlands since 1970s are
temporary. The main reasons are (a) the heavy pumping out (mining) the groundwater and construction of
dams which impede surface water to reach the depressions of the wetlands. Most of them formed along the
stream course and flood areas of the old perennial streams. Some are observable at local depressions having
hydraulic connection via faults with the leaky levels which can provide water at an imperceptibly low rate.
Besides heavy pumping of the groundwater, there are dams which dried out the perennial streams and lower
reach of the fault zones extending in N-E direction. During the wet periods the formerly perennial wetlands
can be observed as small patches with green vegetation.

More than 200 million m’ of groundwater seeps into the Mediterranean Sea. The annual water consumption
is 50 million m’, 20 m® of which is used for domestic and the rest for agriculture and some other objectives.
The groundwater in Mesaoria plain is depleted 20 m® annually. There is always a solution when the problem
is identified explicitly. In this sense;

(1) Depletion of the groundwater will be stopped by providing 50 million m’ of groundwater seeping into the
sea from the calcareous rocks of the Fivefinger Mountain at first.

(2) Except the chemically polluted water from hospitals and relevant sources will be recycled to be used for
agricultural purpose.

(3) Instead of dams, terraces and furrows with combination of natural vegetation and manmade planting will
be established to avoid runoff and to augment groundwater recharge. .

(4) Last but most importantly the public transportation mode dependable only on highway will be basically
converted to railway (a) to stop excessive traffic pollutants which do not degrade and are carcinogenic
and (b) to protect air and soil pollution which in turn contaminates potable water sources.

Keywords: Wetland,; Groundwater; Hydraulic conductivity, Recycling, Spring.
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Destruction of the Black Sea Cost: Pazar - Arhavi
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Karadeniz kiyilari; derin deniz mavisi, simirh da olsa giimiis renkli kumsallan ve degisik yesil tonlanyla
bezenmis yamaglan ile, essiz giizellikler sunmaktadir. Kiyilar denizdeki canli yasamin mutfagidir. Burada
yasam bulan planktonlar hem as¢1 hem de as olarak gorev yaparlar. Anayasa ve uluslararas1 sézlesmelere
kars1 koyarak yolun yapimu siirdiiriilmektedir. Bu kiyimi bilip de susan miihendisler de TMMOB’nin ve
Anayasanin 56. maddesinin yiikledigi sorumluluklan yerine getirmemektedirler.

Karadeniz’de ¢izgisel kent 6zelligi egemendir. Mahkeme kararlarina karsi kiyr kiyimu siirdiiriilmektedir.
Kabul edilemeyecek oranda yiiksek maliyetler ve ¢evre kitimi higbir sekilde bagislanamaz. Ciinkii, daha ucuz
ve daha gevre dostu segenekler ilgililere sunulmustur. Bu yol, halki ve dis para kaynaklarini (?) kandirmak
tizere, 1996 yilinda kolluk gii¢lerine ulagim amagh yol diye ihale edilmistir. 1914-1917 willarinda, Ruslar
Dogu Karadeniz’i isgal ettiklerinde limanlardan igeri dogru ve kiyt boyunca demiryolu inga etmislerdir. Kiyi
kiyimma higbir noktada girismemislerdir. Ancak bu yollar birkag on yil kullammda kalmigtir. Diisiik
standartli yollar bu demiryollarinin yerini almugtir. 1980 yillarin baginda Tiirkiye otoyol aginin kurulmasina
karar verilir. Karadeniz otoyolu da bu agm bir pargasidir, Bu sirada, ¢ok daha ekonomik ve gevre dostu olan
denizyollart ve demiryollart unutturulmugtur. Karadeniz igin 6nerilen kusaklama yolu maliyet, emniyet,
zaman ve estetik-cevre (MEZE) agisindan sayisiz istiinliikler icermektedir. Ters T “1” ve L tipi donatih
duvarlar tasarimlanarak iki seviyeli yol yapilabilir. Béylece ¢evre kiyimi %90’ min iizerinde azaltilabilir.

Anahtar Kelimeler: Ulasim; Cevre; Otoyol; Ekonomi; Jeoteknik.

ABSTRACT

The Black Sea cost has admirable scenery composed of deep blue water, silver colored beaches although
limited, and various tones of ever green slopes. The first hook of the food chain starts from the coastal area.
In another saying, the coast is the kitchen of the living creatures in the sea. Planktons are, in brief, cook and
food. The motorway (coastal expressway) is killing the entire coastal environment in spite of the
constitutional law and international agreements. Engineers, who are aware of this environmental
catastrophe, do not rule the responsibilities given by the UCTEA and article 56 of the constitutional law.

The settlement places along the coastal line of the Black Sea have linear character. The motorway is under
construction although the law decisions forbidden. Unacceptably high cost and strong environmental impacts
to the fascinating coastal areas can not be tolerated. Because, less expensive but environment friendly
alternatives are proposed to the responsible authorities. It was tendered in 1996s as an access for security
forces to deceive public and the international moneylenders. In 1914-1917, the Russia has occupied the
Eastern Black Sea and constructed a railway from harbors to inland and along the coastal line. However, it
has been in use for a few ten years. Since then, the state road with a low standard has replaced the railway. In
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early 1980s, the Turkish government has decided to establish a motorway network without a master plan of
transportation. Black sea highway is a part of this network. Meanwhile, there would not be any improvement
in sailing and railway transportation, although they are environmentally very friendly modes of
transportation. The proposed peripheral highway has several advantages when compared with coastal
highway in terms of timing, environment, safety, and coast (TESC). Two-level highway with a reinforced wall
system can reduce the environmental impacts of coastal highway above 90%.

Keywords: Transportation; Environment,; motorway; Economy, Geotechnics.
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Coziinmiis Krom Bilesiklerinin Notr’e Yakin Ortamlardaki Redox Davramslan ve
Cevresel Etkileri

Redox Relationship of Dissolved Chromium Species in Near Neutral Settings and
Effects on the Environment
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Krom bilesiklerinin degisik redox alanlarindaki ¢oziiniirliikleri ve durayliliklari, ekolojik denge ve insan
sagligr agisindan oldukga énemlidir. Oksidasyon diizeyi VI olan krom bilesigi kanserojen bir yapiya sahip
olup yeraltisularinda serbest olarak hareket edebilir. Kromun oksitlenme seviyesinin kanserojen ozellik
gostermeyen III" e indirgenmesi gerekmektedir. Son zamanlarda gergeklestirilen bilimsel ¢aligmalar toprak
olusumunda rol alan bazi mikroorganizmalarin jeokimyasal siiregleri tetikliyerek kromun redoks dongiisiinii
etkiledigini gdstermistir. Ayrica krom yataklarinda sikga rastlanan mangan oksit olusumlarinin dogal bir
yiikseltgen etkisi gostererek kromun oksidasyon siirecine inorganik olarak katki sagladigi belirlenmistir.
Turkiyede ki zengin krom yataklarinda bulunan kromitin, (Mg,Fe*") (Cr,Al,Fe’*),0,, zaman zaman mangan
oksit ile ultramafik kayaglarda cevherlestigi bilinmektedir. Mangan oksitin dogal yiikseltgen ozelliginin,
kromun redox dongiisii tizerine yapacag: etkiler géz 6niine almarak bu birlikteligin cevresel risk faktorleri
detayh bir gekilde incelenmelidir.

Bu baglamda, Cr-O-H sistemine ait duraylilik alanlar standart sartlardaki (25 °C and 1 bar) termodinamik
veriler 1s13mda tanimlanmustir. Toplam Cr konsantrasyonun 10 molal ile sabitlendigi hesaplamalarimizda,
ylizeye yakin jeolojik ortamlarda mevcut bulunabilecek tiim krom bilesiklerine yer verilmistir. Krom oksiti de
igeren bu 5 bilesik sirasi ile HCrOy, CrO, *, Cr (OH)**, Cr,0; (s) ve CrO, dir.

Bu ¢aligmadan gériilecegi tizere, kromun VI oksitlenme seviyesindeki HCrO, ve CrO, > bilesiklerine genis
bir pH araligida rastlayabilmek olasidir. Bu durumda, Eh m alacagi degerler kromun jeolojik ortamlarda
hareket kabiliyeti ve ¢evresel etkileri agisindan ¢ok biiyiik bir nem arz edecektir.

ABSTRACT

Data on the solubility and stabilities of chromium (Cr) complexes in various valence states are of critical
importance to those concerned with human and ecosystem health perspective. Cr in the hexavalent state is a
known carcinogen and can remain mobile in groundwater unless its oxidation state transformed to non-
carcinogenic trivalent state. Recent studies showed that geochemical processes mediated by the soil
microorganisms may modify oxidation status of Cr. It has also been reported that manganese (Mn) oxide can
play vital role as a natural oxidant for the redox cycle of Cr inorganically. The most important Cr ore found
in Turkey, chromite (Mg,Fe’*) (Cr,AlLFe’),0,, occasionally associated with manganese (Mn) oxide in
ultramafic and serpentinite rock types. This association may create some important risk factors to the
environment due to the natural oxidant behavior of Mn on Cr that should be investigated in detail.

In this regard, the stability fields for dissolved chromium species have been shown in Cr-O-H system for 10°
molal Cr concentration at standard conditions (25 °C and | bar). To carry out calculations, all relevant Cr
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species, that might be important near surface environment, were considered. In the Cr-O-H system under

. . . . - - 2 - . . .
consideration, these species include: HCrO;, CrO,”, Cr (OH) **and CrO,, which makes 5 chromium species
including solid Cr;0; (s).

Our results show that hexavalent Cr may exist in the form of both HCrO; and CrO,~ species in geologically
relevant pH values (pH 5-8). However, oxidation conditions set by the results of our calculations suggested
that Eh by far the most important factor that can significantly increase the mass transfer of Crin geological
environments.
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Onemli agir metaller olarak bilinen Cu, Zn, Pb, Cd, Fe, Mn ve Hg gibi metaller tiim diinyada oldugu gibi,
Marmara Denizi ve Tiirk Bogazlar Sisteminin 6nemli bir par¢asi olan Canakkale Bogaz’inda da &nemli
kirlilik parametreleri olarak belirtilmektedir. Bu ¢aliymada, Canakkale Bogazi’ndan segilen 9 istasyondan
toplanan 3 alg tiirii iizerinde; Pb, Cd, Cu, Fe ve Zn analiz edilerek yersel ve mevsimsel olarak karsilastirilmasi
amaglanmistir. Farkli istasyon ve mevsimlere gore birikim diizeyleri degisebilen alglerden Ulva lactuca,
Enteromorpha sp. ve Cystoseria barbata iizerinde ¢ahsilmigtir. Biyolojik 6meklerdeki agir metal analizleri,
ICP-AES yéntemi ile yapilmistir. Aragtirma yapilan tiim istasyonlardan toplanan yesil alg 6meklerinde yillik
ortalama verilere gore Fe, Enteromorpha sp.’de 24.46 ng/g (yas ag.) ile en yiiksek degeri verirken, U.
lactuca’da ise 9.54 ng/g (yas ag.) degerindedir. Cu degerleri ise U. lactuca’da; 0.305 pg/g (yas ag.) iken,
Enteromorpha sp’de 0.244 pg/g (yas ag.) degerine diismiistiir. Yesil alg olmalarina ragmen aym ekolojik
kosullarda farkh reaksiyon ve agir metal birikimlerini sergileyen Enteromorpha sp.ve U. lactuca tiirleri, Fe,
Zn, Cu ve Pb igin indikatdr olacagi sdylenebilir. Yesil alg tiirlerine ait degerler incelendiginde, 9.30 pg/g
(Zn), 8.81 pg/g (Fe), 0.440 pg/g (Cu), 0.150 pg/g (Pb) ve 0.025 pg/g (Cd) saptanmstir. Canakkale
Bogazi’ndan toplanan ve kirlilige dayamikh oldugu verilere gore tespit edilen yesil alglerin yam sira,
kahverengi alglerden C. barbata tiirii sadece 3 istasyondan alimmustir. Arastirma bulgularina gore yillik
ortalama en yiiksek derigimler yesil alglerin tersine, C. barbata’ da Zn, 8.10 ng/g degerine karsihik, Fe
birikimi 7.68 pg/g diizeyindedir. Tiim ¢aligma boyunca elde edilen ortalama agir metal diizeyleri gz 6niinde
tutuldugunda ve bu degerler EPA (Environmental Protection Agency, A.B.D.) 2005 kayitlanyla
karsilastinldiginda, agir metal diizeylerinin simdilik tehlikeli boyutlara ulagmadigr diisiiniilmektedir.

ABSTRACT

Some heavy metals such as Cu, Zn, Pb, Cd, Fe, Mn and Hg have been know as a pollution indicators all over
the world and also in Marmara sea and Canakkale Dardanelles. In this study, we have been focus on the
concentrations of the Pb, Cd, Cu, Fe and Zn levels and seasonal change in algae species. Ulva lactuca,
Enteremorpha sp., Cystoseria barbata have been collected using different methods from 9 stations in
Dardanelles. The ICP (Inductively Coupled Plasma) — AES (Atomic Emission Spectroscopy) techniques have
been used in all analyses and the findings have been specified in “age-weight” values. According to the
research findings, the heavy metal concentration are respectively as follows; Fe>Zn>Cu>Pb>Cd. In the
collected green algae species, while iron (Fe) concentration has a maximum level with 24.46 ug/g (age
weight) in Enteromorpha sp., as a minimum level with 9.54 ug/g (age weight) in U. lactuca. Cupper (Cu)
concentration has a high level 0.305 ug/g (age weight) in U. lactuca and a 0.244 ug/g (age weight) value in
Enteromorpha sp. The Enteromorpha sp. and U. lactuca are the green algae and they have an indicator with
the Fe, Zn, Cu and Pb heavy metal concentrations. These algae have shown different reaction in the same
ecological condition. From higher to lower heavy metal concentration level in green algaes, 9.30 ug/g (Zn),
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8.81 ug/g (Fe), 0.440 ug/g (Cu), 0.150 ug/g (Pb) and 0.025 ug/g (Cd). C. barbata, endurance to pollution in
Canakkale Dardanelles, is the brown algae and has been collected from only 3 stations. On the contrary to
green algaes, brown algae has shown high level heavy metal concentrations. C. barbata is comprises with
8.10 ug/g (Zn) and 7.68 ug/g (Fe). According to EPA (Environmental Protection Agency, U.S.A.) 2005 year
catalogue with the mean heavy metal level in algae, pollution is not in a dangerous level today.
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Dogal Afetler Oturumu
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Heyelan Veri Tabanlarin Bilgisayar Destekli Olusturulmasi: Ulus (Bartin) Ornegi
Preparation of Computer Aided Landslide Data Bases: A Case Study from Uus (Bartin)
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Tirkiye’de dogal afetler nedeniyle, bir gok insan yasamim yitirmekte ve biiyiik kayiplar meydana
gelebilmektedir. S6z konusu dogal afetler iginde heyelanlar, verdigi zararlar agisindan, depremlerden sonra
ikinci sirada yer almaktadir. Buna karsin, heyelanlara iliskin yapilan ¢alismalarin sayisinm az olmasmin
yaninda, heyelan envanteri konusunda bile eksiklikler bulunmaktadir. Bununla birlikte, heyelan
degerlendirme ¢alismalarin en 6nemli asamalarindan biri, éncelikle heyelan envanteri ve ézelliklerinin
yansitildig1 bir veri tabani olusturulmasidir.

Yukanda deginilen sorunlarm 1s1ginda gergeklestirilen bu ¢alismada amag, heyelanlara iliskin 6zelliklerin,
bilgisayar destekli olarak belirlenmesi ve klasik yontemlerle karsilastiriimasidir. Bu ama¢ dogrultusunda,
heyelanlarin sik¢a gelistigi Bati Karadeniz bélgesinde secilen bir alanda, oncelikle heyelan lokasyonlar,
ayrmtih saha gahsmalar ve hava fotografi degerlendirmeleri ile belirlenmistir. Saha caligmalan sirasinda
aynica, heyelan ozellikleri gézlemsel ve 6lgiimsel olarak da degerlendirilmis ve bir veri tabam
olusturulmustur. Daha sonra, heyelan lokasyonlart temel alinarak, saha cahismalar sirasida dikkate ahinan
heyelan 6zellikleri, bilgisayar ortaminda otomatik olarak belirlenmistir. Son asamada ise, her iki veri tabami
ozelikleri temel ahnarak, farkli heyelan duyarlilik haritalart iiretilmistir. Bilgisayar destekli elde edilen
heyelan veri tabanindan iiretilen heyelan duyarlilik haritasinin, mevcut heyelan kosullarmi daha 1yi yansittigi
ortaya konulmustur.

ABSTRACT

Natural hazards are of great importance on casualties and economic losses in Turkey. Landslides, among the
natural hazards in question, are second only to earthquakes with respect to these losses and casualties.
Nevertheless, in addition to few number of studies related to landslides, there are even lack of landslide
inventory studies. However, one of the most important stages of landslide assessments is to prepare a
landslide inventory and a database, representing the landslide characteristics.

Considering the problems mentioned above, in this study, it was aimed at evaluating the landslide
characteristics with the aid of computer, and correlating with the classical methods. For this purpose, firstly,
landslide locations were determined by means of extensive field studies and aerial photo interpretations in a
selected area in West Black Sea Region, where landslide occurrence is frequent in Turkey. During the field
studies, the landslide characteristics were also evaluated by measurements and observations, so that a
landslide data base was obtained. Then, the landslide characteristics taken into consideration during field
studies were determined automatically in a computer medium, based on the determined landslide locations.
At the last stage, different landslide susceptibility maps were produced based on both database
characteristics. The results showed that, the landslide susceptibility map produced from the computer aided
landslide database represented better performance reflecting the existing landslides.
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Kar Ortiisii Durayliigimi Belirleme Teknikleri
Techniques to Determine Snow Cover Stability
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C1g bolgelerindeki kar ortiisiiniin durayliligim belirlemek igin bir ¢ok yerinde-uygulanan test yontemleri
vardir. Giincel teknolojiler de dahil olmak iizere bir kar Ortisiiniin durayliligimm tam olarak tammlamak,
analitik yontemlerle miimkiin olmamaktadir. Duraylihg: belirlemenin en iyi yolu klasik metotlar ile yerinde
testler yapmaktir. Durayhlik testleri ¢1g tahmininin temelidir. Kar ve ¢1g rasatlarinin ana amaci o an ki
nivolojik ozellikler ve kar ortiistiniin sahip oldugu fiziksel 6zelliklerin kritik noktaya gelip gelmedigini tespit
etmektir. Tespit edilmeye c¢aligilan bu kritik durumun belirlenmesi zayif kar tabakalarinin durayliliklarim
kaybettigi noktayr tahmin edebilmekle miimkiin olmaktadir. Herhangi bir yamagtaki kar ortiistiniin
duraylihgim belirlemek igin, testler igin uygun bir yer se¢imi, testlerin dogru yapilmasi, sonuglarin
yorumlanmasi 6nemli diger kriterlerdir. Bu ¢alisma kapsaminda, kar tabakalarinin kalinhg:, kar kristali tipi,
kar tabakalarnnin sicakligi gibi parametrelerin 6lgiildiigii kar profili testi ve kar tabakalan iginde kaymaya
miisait zayif tabaka varliginin kuvvet uygulayarak bulunmasi esasina dayanan Rutschblock testi ve diger
testler irdelenmistir.

Anahtar Kelimeler: ¢1g tahmini, kar durayliligi, duraylilik testleri

ABSTRACT

There are many in-situ test methods to identify snow cover stability in avalanche terrain. To determine the
snow stability of snowcover is not possible completely by analitical methods by recent technologies. The best
way to determine the stability is to make in-situ tests by classical methods. Stability tests are the basic of
avalanche forecasting. The main purpose of snow and avalanche observations is to determine whether
nivological properties and physical properties of snow cover gets critical point at the moment. To establish
this critical condition which is tried to determine, is possible by estimating the point which weak snow layers
loose their stability. To determine the stability of snow cover on any slope, selecting an appropriate site for
tests, making tests correctly, interpreting the results are the other important criterias. In comprise of this
study, snow profile test which the parameters like thickness of snow layers, snow crystal type, temperature of
snow layer are measured and, Rutschblock test which is based on obtaining existance of weak layer that is
permitting to slide among the whole snow layers by forcing and the other test methods are examined.

Keywords: avalanche forecasting, snow stability, stability tests, avalanches
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Tiirkiye’deki C1g Olaylarimin Degerlendirilmesi

Evaluation of Avalanche Incidents of Turkey
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Tiirkiye cografik olarak daghk bir alandir. Daglik kosullarin sundugu réliyef farki ¢13, buzul diismesi,
heyelan, toprak ve kaya diismesi gibi bir ¢ok tehlikeli ve can ve mal kaybina neden olan dogal afetin
olusmasina neden olmaktadir. C1g genellikle iilkenin dogu, giiney dogu ve kuzey dogu Anadolu bélgelerini
etkilemektedir. Tiirkiye topraklarinm yaklasik % 35°i ¢18 afetine maruz kalmaktadir.

C1g ile ilgili olarak ilk resmi kayitlar 1890 yilma ait olup, diizenli kayitlar 1950 yilindan itibaren tutulmaya
baglanmistir. Kayitlara gére 1890-2005 yillart arasinda toplam 650 ¢1g olayi gerceklesmis ve 1348 kisi
hayatin1 kaybetmistir. Bu caligma Tiirkiye’de meydana gelen ¢13 olaylan ile ilgili ayrmtili istatikleri
kapsamaktadir.

Anahtar Kelimeler: ¢13 afeti, Tiirkiye’nin ¢13 istatistikleri

ABSTRACT

Turkey is a mountainous country. The mountainous relief causes the danger of such natural hazards as
avalanches and ice falls, mud floods flows, land slides, that take a toll of heavy economical losses. The snow
avalanches generally take place in eastern, South eastern and North eastern parts of the country. Nearly 35%
of territory of Turkey is subjected to this disasters.

First legal recording related to avalanche incedents belong to 1890 and regular recordings are begining from
1950. According to records, 1348 people were lost in 650 snow avalanches incedents during 1890-2005

period. This study comprise detailed avalanche incedent statistics of Turkey.

Keywords: avalanche disaster, avalanche records of Turkey
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Sirnak-Hakkari Karayolu’ndaki C1g Riski ve Onlenme Yontemleri

Avalanche Risk and Par-Avalanche Techniques in Sirnak-Hakkari Highways
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Ciglar can kayiplan diginda, maddi olarak yerlesim yerlerini, yollar, turistik tesisleri ve diger biitiin
yatinmlan etkileyebilmektedir. Uzerindeki yapilarla birlikte birgok kara ve demiryolu giizergaht ¢igm yikic
etkisinden kurtulamamakta ve uzun siire trafige kapah kalarak ulagimda énemli aksakliklara yol agmaktadir.
Bu boyutlarda zarara yol agabilen ¢1glarm tahmini ve nlenmesi 6nem kazanmaktadir.

Tiirkiye’de kis aylarmda birgok yol ¢1g nedeniyle kapanmakta, yollar, tiineller ve kdpriiler bu sebepten dolay1
hasar gérmektedir. Bu ¢aligma, Strnak ile Hakkari illerini Uludere ve C1gli iizerinden birbirine baglayan 400-
35 kodlu Sirnak-Hakkari Karayolunda ve Uludere-Cigli yolundan Beytiissebap arasindaki baglantiyr saglayan
73-26 kodlu karayolunda yapilmistir. Bu yollar, kis aylarida yer yer sik¢a kapanmakta ve saglikli olarak
sadece 4-5 ay hizmet verebilmektedir. Bu nedenlerden dolayi, zararlarin azaltilmasi amaci ile karayolu
giizergahinda bulunan ¢1g patikalani belirlenmis ve bu patikalarm gerekli goriilen yerlerine uygun ¢13 6nlem
yapilar 6nerilmistir.

Anahtar Kelimeler: Hakkari-Sirnak karayolu, ¢18 riski, 13 dnleme yontemleri

ABSTRACT

Avalanches, in addition to causing casualties, can affect the settlements, roads, tourism facilities and all other
investments. Many a highway and railway, with the constructions over them, cannot escape the destructive
effects of the avalanche and because they are closed to traffic for long periods of time, avalanches hinder
transportation. Forecasting and prevention of avalanches of such magnitude is of great importance.

In Turkey, a great number of roads close because of avalanches in winter times, and thus roads, tunnels and
bridges are damaged. This study is done on the highway numbered 73-26, which joints Uludere-Cigli and
Beytussebap, and the road numbered 400-35 of Sirnak-Hakkari Highway. This highway is often closed in
winter times, and can healthily serve only for 4-5 months. In this respect, in order to reduce the damages,
avalanche paths in the highways are determined and avalanche prevention constructions for necessary places
of these highways are suggested .

Keywords: Hakkari-Sirnak highways, avalanche risk, par-avalanche methods
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Gaz-Ex Sisteminin Palandéken-Erzurum Bélgesinde Uygulanmasi

Application of Gaz-Ex System in Palandoken, Erzurum Region
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GAZ-EX kalic1 ¢13 6nleme metodlarindan bir tanesidir. Bu yéntemle kontrollii sartlar altinda ¢igim harekete
gegmesini saglamaktadir. Bu ¢aliymada Palandoken, Erzurum’da yapilan bir GAZ-EX sisteminin ayrintilan
verilmistir.

Tiirkiye’nin ilk uluslar arasi nitelikte olan Erzurum, Palandoken Kayak Merkezi’nde bulunan Kuzey Pisti’nde
1996 yihnda bir ¢1g olayr meydana gelmistir. Bu afette toplam 6 ¢ocuk hayatin1 kaybetmistir. Afet Isleri
Genel Miidiirliigii tarafindan Palandoken Kayak Merkezi sinirlar igersinde ¢1g etiidii yapilnus, ¢13 potansiyeli
bulunan alanlar belirlenmis, ¢1§ haritasi yapilmis ve ¢1§ olaymm meydana geldigi pistte almacak énlemler
onerilmistir. Onlemin tiirli, dinya ¢apinda diger kayak merkezleri incelenerek ve Palandéken igin
uygunluklan aragtirilarak belirlenmis ve ydntem olarak GAZ-EX sisteminin kurulmasma karar verilmistir.
Sistemin insa asamasinda siirekli kontroller yapilmus, sistemin igletilebilmesi i¢in gerekli yazilim ve donamm
egitimleri ile kar ortiistinden alinmasi gereken analizlerin egitimleri verilmistir.

Anahtar Kelimeler : GAZ-EX sistemi, ¢1g 6nleme, Erzurum-Palandéken Kayak Merkezi

ABSTRACT

GAZ-EX is a one of the permanent avalanche protection method. This method includes preventing avalanche
initiation, avalanche release under controlled conditions. This study is centered on a GAZ-EX installations on
Palandoken, Erzurum.

An avalanche incedent in North Pistes which is only one international ski piste of Tiirkiye, of Palandoken Ski
Resort Areas in 1996. Totally 6 children were died in this disaster. General Directorate of Disaster Affairs
was made reconnaisance study on avalanche event slope and other slopes of Palanddken Ski Resort Area and
determined the avalanche danger, drawn avalanche map and proposed the prevention type for avalanche
event slope. Prevention type determined according to solution methods in other ski resort areas in all over the
world and usebility of Palanddéken pistes then prevention method selected as GAZ-EX system. Installation of
GAZ.EX, controls of construction steps, hardware and software educations for system operation and nivo-
meteorological observations with their evaluations gave in consultant service pack.

Keywords: GAZ-EX system, avalanche prevention, Erzurum-Palandoken Ski Center
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C1g Onlem Yapilan ve Bir Uygulamasi: Uzungol Havzasi
Paravalanche Structures and a Case Study: Uzungol Basin
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Kis aylarinda kar ve ¢1g nedeniyle 6zel zorluklar meydana gelmektedir. Ciglar; yerlesim alanlarmu, iletisim
hatlarmni ve ulagim olanaklarini dogrudan dogruya etkilemektedir. Bu nedenle ¢1g tehlikesinin anlasilmasi ve
olas1 koruyucu 6nlem bilgilerine sahip olunmasi giiniimiizde yasamm temel gerekliliklerinden birini olusturur.

Tiim ¢1g koruyucu o6nlemleri, ¢1g riski altinda bulunan topluluk bireyleri, ciftgiler, turistler, kayakgilar,
iletisim hatlan ile ulagimla ilgili gérevlerde bulunan kimselerin yagamlarin1 koruma amacim giitmektedir. Bu
6nlemler ayn1 zamanda karayollari, demiryollari, ormanlar, tarim arazileri, evler, fabrikalar, okullar ve oteller
gibi kapali galisma ve oturma yerlerinin de korunmasina yardimeci olmaktadir.

Ciglann 6nleme isinin bazen ¢ok zor ve pahali olmasma ragmen etkilerini bertaraf etmek veya en aza
indirgemek igin ¢ok farkli teknikler kullamilir. Uygulanan tekniklerden elde edilecek sonuglarin uzun veya
kisa vadeli olmasina, uygulandiklan yerlere, ¢i18in tiiriine, ¢18in etkiledigi alanmin boyutuna ve tekniklerin
maliyetlerine gore ¢1g 6nleme yontemleri simiflara ayrilir.

Bu makalede, Trabzon ili, Caykara ilgesi Uzungol Beldesindeki ¢13 patikalarinda yapilan 6lgiimler baz
almarak basit tahmin mekanizmalarmm da kullamlmasiyla alinmasi gereken tedbirlerin belirlenmesi ve
boyutlandirilmasina yonelik yapilan ¢aligmalar anlatilmaktadir.

Anahtar Kelimeler : 6nlem teknikleri, planlama, boyutlandirma.

ABSTRACT

There are exceptional difficulties because of snow and avalanche in winter. Avalanches effect settlements,
communication and transportation lines directly. Therefore, understanding of avalanche danger and
having information about possible protecting measures are basic requirements in these days.

All avalanche preventing measures intend to protect the life of people under avalanche risk, farmers, tourists,
skieers, people work for transportation and communication lines. At the same time these measures provide to
protect the highways, railways, forests, agricultural territories and roofed places like houses, factories,
schools and hotels.

In spite of difficulties and high costs of avalanche protection, different techniques are used to remove or
reduce avalanche effects. Avalanche preventing methods are divided different categories due to the long or
short term of results, application site, avalanche type, dimension of the area affected by avalanche and the
cost of the method.

In this article, determining and dimensioning of required prevention measures in Trabzon-Caykara Uzungdl,
based on measurements in avalanche paths in Uzungél by using simple prediction methods are explained.

Keywords: prevention techniques, planning, dimensioning
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C1g Riskli Arazinin Tamimlanmasi ve Giivenli Rotalarin Secimi

Reading of Avalanche Terrain and Selection of Safety Routes
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Bu ¢alismada bir arazideki ¢13 riskinin belirlenmesi ve almacak onlemler agiklanmaya calisilmistir.
Aragtirmacilanin ve uzmanlarm ¢i3in tanimlamasi, 6nlenmesi ve giivenlik konusunda yaptiklan ¢alismalara
ragmen, ¢13 afeti hala 6liimciil afetler arasinda yer almaktadir. Tiim diinyada her yil ortalama 150 kisi ¢13dan
dolayr hayatlarini kaybetmektedir ve bu say1 son vyiizyil iginde giderek artmigtir. Ci13a yakalanan binlerce
insan ise ¢18 altinda kalmis ve yaralanmislardir.

C18 olusumunu etkileyen bir dizi faktdr vardir. Hava sartlari, sicaklik, yamag egimi, yamag bakisi, riizgar
yonii, araziyapisi, bitki Srtiisii ve kar értiisiiniin genel 6zellikleri bu faktérlerden bazilandir. Bu kosullarm
farkli kombinasyonlari diisiik, orta ya da yiiksek ¢13 riskini olusturabilirler. C1g agisindan giivenlik, seyahat
edilecek bolgeye gitmeden tedbirlerin alinmasi ile baslamaktadir. Bu tedbirlerin en énemlisi ise gidilecek
arazinin ¢1§ agisindan iyi degerlendirilmesidir. Bulundugumuz bélgeye dikkatimizi vererek araziyi okumak
¢18 riskini anlamammza yardimer olacaktir. Arazideki bir vadi, ¢ékiintii alani ya da kanal diger kogullar gézardi
edilse bile tehlikeli bélgelerdir. Bu tiir yerlerde kar ¢abucak ve kalin olarak birikebildiginden dolay: ¢1g olma
olasihigr artacaktir. Cig diiserken bu tiir yerler arazi kapanlari olarak davranir ve buralarda kurban rahathkla
¢ok derinlere gomiilebilir.

Dik yamaglardan gegerken ¢13 olusumunu tetiklemeniz miimkiindiir. Bu nedenle bu tiir yerlerden gegerken
dikkatli olunmahdir. Bunun yanisira yamag eteklerinden gecerken de, dogal olarak tetiklenmis bir ¢18a
yakalanabilirsiniz. Bu nedenle riskli kosullar mevcutken, ¢1g baslama zonu altindaki bolgelerden gegis zamam
kisaltilmali ve potansiyel birikme bélgesinde konaklama yapilmamahdir.

Anahtar Kelimeler: ¢13 arazisinin okunmasi, ¢13 kosullan, ¢igdan korunma

ABSTRACT

In this study, avalanche risks in terrain and precautions about avalanche are try to determine. Researchers
and experts are making progress in detection, prevention and safety measures, but avalanches still take their
deadly toll throughout the world. Each year, avalanches claim more than 150 lives worldwide, a number that
has been increasing over the past few decades. Thousands more are caught in avalanches, partly buried or
injured.

Several factors may affect the likelihood of an avalanche, including weather, temperature, slope steepness,
slope orientation, wind direction, terrain, vegetation, and general snowpack conditions. Different
combinations of these factors can create low, moderate or extreme avalanche conditions. Most importing
thing is reading of terrain. Avalanche safety begins even before you begin your travel. Paying attention to
where you are in the grand scheme of things can offer clues about avalanche likelihood. Bowls, smaller
depressions and gullies are suspect at any time, regardless of other conditions. Snow can accumulate deeply
and quickly in these areas, increasing the possibility of an avalanche. During an avalanche, these "terrain
traps" serve as accumulation points for snow and debris in which a victim could be buried.
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Crossing steep slopes where you may trigger the avalanche yourself should be done cautiously. In contrast,
as you cross a valley floor you may also be caught in an avalanche triggered naturally on the steep slope
above you. Therefore, during hazardous conditions minimize the amount of time traveling beneath avalanche
starting zones and never camp in a potential avalanche runout zone.

Keywords : reading avalanche terrain, avalanche conditions, avalanche precautions
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Planning of Ski Center and Determination of Avalanche Risky Areas
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Oz

Diinya’da énemli bir potansiyele sahip olan Kis Turizmi gelismeye agik bir olgudur. Son dénemlerde,
tilkemizde de 6nem kazanmaya baslayan Kis Turizmi, 6zellikle biiyiik kentlerde yasayan kesimlerin ilgisini
cekmektedir. Bu durumda kayak merkezi alanlarinin planlanmasi énem kazanmaktadir.

Kayak merkezleri planlama galigmalari kapsaminda oncelikle alanim potansiyel kapasitesi, kar depolama
durumu, alanin en elverisli yerlerinden maksimum yararlanabilme amaciyla bir 6n etiit caligmasi yapilmahdur.
Bu caligmayr takip eden planlama ¢alismalan esnasinda, kayak merkezlerinin kurulacagi alanlara ait
belirlenmesi gereken ana unsurlar su sekilde siralanabilir; Kayak merkezi alam ve gelisme simiri, topografya
ve jeolojik yapiya ait arazi durumu, kayak merkezine ulagim saglayacak yol durumu, alanin yiiksekligi, arazi
egim yonii ve derecesi, giinese bakan yamaglar, bitki ortiisii ve ormanlik alanm niteligi, 1slak alanlar, dereler
ve goller, ¢1g riskli alanlar, 6zel miilkiyet alanlari, arkeolojik alanlar, mineral kaynaklan ve istatistiksel
iliskiler. Olgekli topografik haritalara tim bu bilgiler isaretlenir ve kiyaslama saglanir. Cografi Bilgi
Sistemleri (GIS), Cografi Pozisyon Sistemleri (GPS) vb. araglar planlama gahgmalarinda kolaylik ve analiz
imkani saglar.

Bunun yaninda kis sporlart merkezlerinde; telesiyej, teleferik, gondol, babylift, funlift hatlari, kayaga yeni
baglayanlar ve profesyoneller igin ayr kayma pistleri, karsérfii alanlan, kafeterya ve diger sosyal tesisler ile
biitiin bir yil tesislerden faydalanma agisindan diger doga sporlar (trekking, yamag parasiitii, agik ve kapah
ylizme havuzlart vb.) alanlari, bu planlama ¢alismalan igerisinde yer almalidir.

Kayak merkezlerinin planlama calismalan esnasinda, ¢18 riskli alanlarn belirlenip haritalanmasi, hatlarin
gecirilecegi alanlarm, piste elverigli alanlarin, tehlikeli ve yasak alanlarin belirlenmesi, alinacak énlem
tirlerinin ve nerelere insa edileceginin veya vasil uygulanacaginin belirlenmesi ile kayak merkezlerinde
bulundurulmasi gereken ekipmanlar gibi konular da dikkat edilmesi gereken hususlar arasindadir.

1997 tarihinden bu yana, iilkemizde Afet Isleri Genel Miidiirliigii-CAGEM (C13 Arastirma-Gelistirme, Etiid
ve Onlem Sube Miidiirliigii) tarafindan mevcut ve yapilmasi planlanan kayak merkezlerinin ¢i1g etiidleri

yapilmaktadir. Bugiine kadar 24 ilde toplam 34 kayak merkezi etiidii gergeklestirilmistir.

Anahtar Kelimeler : kayak merkezi, ¢13 risk haritasi, planlama, mekanik tesis.

ABSTRACT
Winter tourism which has important potential in the world open the development. At end terms, winter

tourism which began to win importance in our country, especially began to attrack interest of people who live
in the big cities. In this case, planning of ski center areas have acquired importance.
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In the scape of ski center planning studies first of all prelimery survey must be done for the purpose of
provide maximum benefit from the useful parts of the area, potential capacity of the area, situation of snow
deposition. After that, ski center area and the development of the borders, topography and the geological
structure of the terrain, terrain slope angle and direction, situation of the ski center’s road, elevation of the
area, vegetation cover and forest properties, wet regions, springs and lakes, avalanche risk areas,
archeologic areas, mineral resources, statistical relations are the main components that must be researched
during planning studies. All of this informations are marked to scaled topographic maps and correlation is
provided. Geographic Information Systems (GIS), Geographic Position Systems (GPS) ext. provide easiness
and analysis opportunity.

Telesiyej, teleferic, gondola, babylift, funlift lines, ski runs for professionals and new people who began to
skiing, snowboard areas, cafeterias and other social facilities, other natural sports (trekking, slope
parachute, open and closed pools etc.) areas for providing benefit from this facilities during all of the year
must be placed in this planning studies of winter sports.

In planning studies of ski centers, determination and mapping of avalanche risky areas, line areas, ski run
areas, dangereous and forbidden areas, protection structures and their construction places and application
techniques, equipments which is necessary in ski centers ext. subjects are also among the points that must be
taken into consideration.

Avalanche research of present and planned ski centers have been making by General Directorate of Disaster
Affairs-CAGEM (Avalanche Research-Development, Reconnaisance and Prevention Branch) since 1997.

There was 34 ski center surveys in 24 cities made in our country.

Keywords : Ski center, avalanche risk map, planning, mechanical facilities.
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C1g Bolgelerinde Giivenlik Kurallar: ve Kurtarma

Safety Rules and Rescue in Avalanche Terrain

Demet SAHIN

Afet Isleri Genel Miidiirligii, A lfet Etiid ve Hasar Tespit Daire Bagkanhigi, C1g Arastirma-Gelistirme,
Etiid ve Onlem Sube Miidiirliigii (CAGEM)

0z

C1g riskli alanlardaki her yolculuk tehlikelidir. Ancak bu nedenle insanlar daglardan ve kayak alanlarindan
uzak durmayacaklardir. Tam tersine, ¢igdan etkilenen alanlarn kullanimi giin gectikge artmaktadir. Cig
bdlgelerinde yasayan insanlann yaninda degisik kesimlerden (dagcilar, kayakgilar, karayollar ve enerji nakil
hatlari cahsanlan gibi) bu alanlar kullanan kisiler de bu afetten etkilenmektedirler.

Daghk alanlarda, ¢1g olan bélgelerin yaninda ¢igdan nasil korunacagini ve nasil kurtulacagmi da bilmelidir.
C18 alanlarmda hareket ederken uyulmasi gereken giivenlik kurallan ile séz konusu riskleri azaltmak miimkiin
olabilecektir.

Bu ¢aligma kapsaminda ¢1g riskli alanlarda hareket ederken, yolculuk 6ncesinde g6z oniinde tutulmasi
gereken lokal topografik ve meteorolojik faktorler, alinmasi gereken dnlemler ile hareket sirasmda kisisel ve
grup olarak uyulmasi gereken kurallar belirtilecektir. Topluluk halindeki yolculuklarda grup uyumu ve
giivenligi dikkat edilmesi gereken noktalardandir. Almacak tiim 6nlemlere ragmen ¢1ga yakalanilmasi
durumunda yapilmas: gerekenler ile ¢i1g sonrasinda uygulanabilecek arama-kurtarma teknikleri de yine bu
¢alisma kapsaminda degerlendirilecektir. Cigdan kurtulan kazazedeler ile organize arama-kurtarma
faaliyetleri arasinda farkhliklar olacag agiktir.

Anahtar Kelimeler : giivenlik kurallari, grup giivenligi, arama-kurtarma

ABSTRACT

Every trip in avalanche risky regions is dangerous. However, people don’t stay away from mountainous and
skiing areas. On the contrary making use of areas that have avalanche problem increases everyday. As
human being live in avalanche region, people from different section (such as skiers, mountaineers, foresters,
people work for highways or energy lines, etc.) are affected by this disaster.

It’s needed to know how to protected and rescued from avalanche along with to know where the avalanches
occur in mountains. It’s possible to reduce the risks by safety rules required while moving in avalanche
terrains.

In comprise this study local topographic and meteorological factors required before the trip, needed safety
measures and individual and group rules that necessary during the trip are examined. In avalanche terrain
group harmony and security are needed considerations in communities. Requirements and search & rescue
techniques after the avalanche when being caught by an avalanche in spite of taking all preventive measures
are also considered in this study. It’s clear that search & rescue techniques carry out by survivors and
organized groups are different.

Keywords : safety rules, group safety, search and rescue.
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CAGRILI KONUSMA

Melanj ve Matriks icinde Blok iqefen Kayalarin (Bimrocks) Karakterizasyonu ve
Jeomekanik Ozelliklerinin Belirlenmesi

Characterization of Melange and Block in Matrix Rocks (Bimrocks) and Determination of Their
Geomechanical Parameters

Harun SONMEZ

Hacettepe Universitesi, Jeoloji Miihendisligi Béliimii, Uygulamali Jeoloji Anabilim Dali 06532 Beytepe-Ankara
haruns@hacettepe.edu.tr
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Diinyada martiks i¢inde blok igeren kayalar (bimrock) olduk¢a yaygm olmasma ragmen, tektonik melanj ve
iri bilegsenli volkanoklastik kayalar gibi bu tiir kayalarin miihendislik karakterizasyonu ve jeomekanik
parametrelerinin tayini hakkinda oldukga az sey bilinmektedir. Karmagik Jjeolojik karigimlar veya melanj ve
iri bilesenli volkanoklastik kayalar gibi bimrocklarmn igerisinde insa edilecek kaya yapilarmmm tasariminda
jeolojik malzemenin dayanimi temel girdi parametrelerinden bir tanesidir. Zayif bir matriks tarafindan
kugatilan kaya pargalarindan olusan kaotik ve mekanik olarak heterojen kaya kiitleleri bimrock olarak
degerlendirilebilirler. Bimrocklardan laboratuvar deneylerinde kullamlmak iizere standart karot émeklerin
hazirlanmasi hemen hemen imkansizdir. Bu nedenle, bu kayalar igin kohezyon, igsel siirtiinme agist1 ve tek
eksenli sikisma dayanimi gibi mekanik parametrelerin belirlenmesi olduk¢a zordur. Bimrocklar iizerinde
ampirik dlgiitler ve laboratuvar ¢aligmalanyla ilgili ¢alisma literatirde simrhdir. Bu nedenle bu sunumda
6ncelikle, bimrocklarin dayanim ve deformasyon karakteristiklerinin belirlenmesinde dikkate alinmasi
gereken ozellikler tartisilacaktir. Bunun yani sira, yapilan aragtirmalardan elde edilen bulgular verilmis ve son
olarak bimrocklar igin ampirik yenilme &lgiitiiniin gelistirmesindeki bazi giincel degerlendirmeler
sunulmustur.

Anahtar Kelimeler: Bimrock, dayamim, defromasyon, melanj

ABSTRACT

Although the troublesome bimrocks are common throughout the world, relatively very limited information is
known about engineering characterization and determination of geomechanical properties of the block-in-
matrix-rocks (bimrocks) such as tectonic melanges and coarse pyroclastic rocks, The strength of geological
materials is one of the fundamental input parameters used in the design of engineering works; including those
projects to be constructed in complex geological mixtures or bimrocks rocks such as mélanges, coarse
pyroclastic rocks, breccias. These often chaotic, mechanically heterogeneous rock masses are composed of
relatively rock inclusions surrounded by weaker matrix, and maybe be considered bimrocks. It is almost
always impossible to prepare standard core samples from bimrocks in order to perform laboratory studies.
Therefore, determination of the mechanical parameters such as cohesion, friction angle and uniaxial
compressive strength is extraordinarily difficult for these rocks. There is sparse literature describing
empirical criteria and laboratory studies on bimrocks. Therefore, in this presentation, initially, the crucial
properties, which should be considered on determination of the strength and strain characteristics of
bimrocks, are discussed. In addition, the findings obtained from some researches are given, and finally, some
recent considerations in the development of an empirical strength criterion for the bimrocks are presented.

Keywords: Bimrock, strength, deformation, mélange
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Kaya Dayamm ve Kirillganhk Arasindaki Iliskinin Arastirilmas:
An Investigation on the Relationship Between Rock Strength and Brittleness

Saffet YAGIZ

Pamubkkale Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Kinikli, 20020 Denizli
syagiz@pamukkale.edu.tr

Oz

Kinlganhk, kayalarm en 6nemli miihendislik 6zelliklerinden biridir. Ancak, kaya kirlganhgm dogrudan
6lgen ve uygulamada kolaylik saglayan pratik herhangi bir yontem yoktur. Bu nedenle kirilganlik, genellikle
kaya dayamiminmin fonksiyonu olarak dolayli yoldan hesaplanir. Bu ¢aligsmada, yaygin kaya dayanimlan tek
eksenli stkisma (TES) ve Brezilyan yontemiyle dolayli ¢gekme dayanimi (BCD) ile zimbalama deneyi sonucu
elde edilen kirilganlik indeksi arasindaki iligkinin laboratuvar da incelenmesi amaglanmistir.

Giintimiizde, tek eksenli sikisma (TES) ve Brezilyan ¢ekme dayamimi (BCD) arasindaki oran kayalarin
kirilganhik ve sertliklerini kestirimde kullanmlabilmektedir. Bu ¢ahisma kapsaminda, 3 farkh kinlganhk indeksi
elde edilmigtir. TEBD’nin BCD’ye orami kirilganlik indeksi, B1 olarak, TES eksi BCD’nin TES ve BCD
toplamina orani kirillganhk indeksi, B2 olarak, zimbalama deneyinin sonucu elde edilen kirilganlik degeri de
B3 olarak tanimlanmistir. Kaya dayanim ile kirllganlik arasindaki iligkinin gorgiil olarak elde edilmesi igin,
diinyadan 32 adet tiinel projesinden elde edilen kaya orneklerinden elde edilen veri tabam kullanilmugtir.
Farkli kaya tiirlerinde, kaya dayanimlan ve kirilganlik arasindaki iligkinin arastirilmasi igin, toplam binden
fazla sayida orek hazirlanmig ve deneyler yapilmistir. Veri tabaninda, kaya dayanimi deneyleri ASTM
standartlarina gére 6rnekler hazirlanarak deney yapilmistir. Ancak, zimbalama deneyi olarak da adlandirilan
kirilganhik, endiistride kullanilan standartlara gore belirlenmistir.

Olusturulan veritabani kullanilarak; B1, B2, ve B3 indeksleri arasimdaki iliski ve gorgiil olarak elde edilen
kinlganhk indeksi, B4, esitligi, gelistirilmistir. Bir istatistiksel yazihm paketi yardimiyla g¢oklu regresyon
analiziyle kaya dayamimi ve kirlganlik iligkisi kestirimi yapilmistir. Gergekte parametreler arasinda elde
edilen fonksiyon dogrusaldir. Diger bir deyisle, program parametreler arasinda dogrusal olarak en iyi iliskiyi
elde ederek, B4 gorgiil esitligi asagidaki gibi bulmustur.

B4 = f(TES, BCD) = A.TES + B.BCD

Yukanidaki esitlikte; B4 elde edilmesi amaglanan kinlganlik indeksi, TES, BCD degerleri bagimsiz
degiskenler (kaya dayanimlan), A ve B ise hesaplanan sabit degerlerdir. Sonug olarak, kaya dayanimlar ve
zimbalama-darbe deney sonucu elde edilen kinlganlik parametresi arasindaki iligki saptanmig ve kaya

kinlganlik indeksi, B4, yaygin kaya dayanimlan olan TES ve BCD’nin fonksiyonu olarak belirlenmistir.

Anahtar Kelimeler: Cekme dayanimu, kaya dayanim, kirllganlik, tek eksenli sikisma dayanimi

ABSTRACT

Brittleness is one of the most important engineering properties of the rocks. However, there is no available
economical and practical direct method for measuring the brittleness feature of rock. Therefore, brittleness is
commonly calculated as a function of rock strength. The purpose of this study is to investigate both the
relationship between rock strengths -including the uniaxial compressive strength (UCS), the tensile strength
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(BTS) by an indirect method of Brazilian test- and rock brittleness measured in the laboratory using the
punch penetration test.

In present, the ratio of UCS and BTS could be used Jor estimating rock toughness and brittleness. In this
study, 3 different brittleness indices were generated. Brittleness numbers; Bl is a ratio the ratio of UCS to
BTS, B2 is the ratio of UCS minus BTS to UCS plus BTS and B3 is a brittleness value obtained from the
punch penetration test. In order to investigate an empirical relationship between rock strength and
brittleness, the rock samples were collected from 32 tunnel projects that were excavated throughout the world
and database was established. A total of more than 1000 samples were prepared and tested for identifying
rock strengths and brittleness of different rock types. In the database, rock strength tests were conducted on
the collected samples according to the ASTM standards, however, brittleness test, which is also called as
punch penetration test, was performed according to the standards used in industry.

The database was used for establishing relationships between the brittleness values Bl, B2, and B3 and
obtaining as new equation to estimate rock brittleness (B4) empirically. One of the commercial software
package for standard statistical analysis was used to perform the multiple variable regressions among the
parameters. In fact the relationship achieved between the variables is linear Sfunctions. In other words, the
program finds the best-fit regression between the parameters in a linear combination. So, a new variable B4
can be empirically defined as a function of original parameter, as follows:

B4 = ftlUCS, BTS) = A.UCS + B.BTS

In the above equation, B4 is an obtained rock brittleness index. UCS and BTS are independent variables
(strengths); A and B are the calculated coefficients. As a result, it is concluded that reasonable relationship
exists between the rock brittleness values and strengths. The rock brittleness index (B4) could be estimated as

a function of commonly measured rock strengths, UCS and BTS.

Keywords: Tensile strength, rock strengths, brittleness, uniaxial compressive strength
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Yapay Sinir Aglarinin Parametre Kestiriminde Kullammina Bir Ornek
An Example of the Use of Artificial Neural Network for Estimation of Parameter

Candan GOKCEOGLU, Harun SONMEZ

Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, Uygulamali Jeoloji Anabilim Dali 06532 Beytepe-Ankara.
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Kaya malzemesinin tek eksenli sikisma dayanimi, kaya kiitleleri igerisinde inga edilecek kaya yapilarinin
tasarim agamasinda kullanilan kaya parametreleri arasindaki en temel parametrelerin biridir. Bu parametre,
yiiksek kaliteli standart karot érnekleri kullanilarak laboratuvar ortaminda belirlenebilir. Ancak, 6zellikle
zayif, agin kinkli ve ince tabakali kayalardan yiiksek kaliteli karot 6meklerinin hazirlanmasi bazen gii¢
olmaktadir. Tek eksenli stkisma dayanimmin dolaylh olarak belirlenebilmesi i¢in tek eksenli sikigma dayanim
ile indeks parametreler arasindaki iligkilerden elde edilmis basit regresyon esitlikleri mevcuttur. Bu
caligmada, tek eksenli sikisma dayanimimim tahmininde kullanilmak iizere bir yapay sinir agi modelinin
geligtirilmesi amaglanmistir. Ankara grovaklarindan agim mikro kirkli dogasi geregi, bu kaya tiiriinden
standart karot hazirlamak son derece giigtiir. Son dénemlerdeki kaya mekanigi ve miihendislik jeolojisi
literatiiriinde bulanik anlamlandirma sistemleri ve yapay sinir aglar gibi esnek hesaplama yontemlerinin
kullaniminda bir artis gozlenmektedir. Ciinkii esnek hesaplama yontemlerinin dogas1 geregi, o6zellikle
dogrusal olmayan ¢ok degiskenli problemlerin ¢éziimiinde iistiin performans saglamakta ve boylece kaya
mekaniginde kullanilabilecek gekici bir arag haline gelmektedir. Kaya mithendisligi tasarimlan igin giivenilir
parametre tahmini son derece 6nemlidir. Bu nedenle, bu ¢aligma kapsaminda, Ankara grovaklarmm tek
eksenli sikisma dayaniminin tahmini igin bir yapay sinir ag1 modeli (ANN) olusturulmustur. Calismalarda
disk makaslama indeksi, nokta yiikleme dayanim indeksi, ¢ekilme dayanimi, P-dalga mz1 ve tek eksenli
stkisma dayanimini igeren toplam 82 veri seti kullanilmistir. Bu ¢alismada olusturulan yapay sinir agi modeli
4 adet girdiye, 1 adet goriinmez seviyeye, 3 adet nérona ve 1 adet de ¢iktiya sahip olup, transfer fonksiyonu
olarak sigmoid fonksiyon tercih edilmistir. Yapay sinir ag1 ¢oziimiine 6nceden tanimlanan ortalama karekok
hata (RMSE) simirina ulagincaya kadar ileri ve geri agamalara tekrarlt bigimde devam edilmigtir. ANN modeh
ile ¢oklu regresyon modeli arasinda bir karsilagtirma yapildiginda, ANN modelinin ¢oklu regresyon modeline
gore daha yiiksek kestirim kapasitesine sahip oldugu agik bigimde anlagilmstir.

Anahtar kelimeler: Ankara, grovak, kestirim modeli, yapay sinir aglan

ABSTRACT

The uniaxial compressive strength (UCS) of the intact rock is one of the fundamental parameters among the
rock parameters used in design stage of rock structures which is constructed in rock masses. This crucial
parameter can be obtained by laboratory tests performed on standard high quality core samples. However,
preparation of high quality core samples from weak, heavily jointed and thinly bedded rocks is sometimes
difficult. Some simple regression relationships between the UCS and simple index parameters were also
produced to estimate the UCS of intact rock. However, construction of an artificial neural network to predict
UCS of rock material is aimed. The Ankara greywackes are highly fractured rocks and due to this nature, to
obtain standard core samples for UCS test is generally very difficult. In recent rock mechanics and
engineering geology literature, the use of soft computing techniques such as fuzzy inference systems and
artificial neural networks (ANN) is increasing, because the soft computing techniques are attractive tools
used in rock mechanics applications due to the high performance on the modeling of non-linear multivariate
problems. The reliable parameter estimation or determination for rock engineering designs is extremely
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important. For this reason, in the present study, ANN architecture for predicting the UCS of the Ankara
greywackes is constructed. A total of 82 data sets including BPI, Is(50), tensile strength, sonic velocity and
unixial compressive strength test results were used during model construction. The artificial neural network
model constructed in this study has 4 inputs, 1 hidden layer, 3 neurons and 1 output. In the present study,
sigmoid function is preferred as a transfer function. The forward and backward stages are performed
repeatedly until the neural network solution reaches to the predefined threshold for root mean square error
(RMSE). When making a comparison between the ANN model and multiple regression model, the ANN model
shows obviously higher performance than.multiple regression model.

Keywords: Ankara, greywacke, predictive model, artificial neural networks.
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Canakkale-Tuzla Jeotermal Alam Kayalarimin Fiziksel Qzellikleri ile
Ayrisma-Alterasyon-Kayac Degisimi Arasindaki Iliskiler

The Relationships Between Physical Properties of Rocks and
Weathering-Alteration-Rock Material Changes in the Canakkale-Tuzla Geothermal Area

Erkan BOZKURTOGLU, Gokhan SANS, Mahir VARDAR, Fikret SUNER

ITU, Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii, Ayazaga, ISTANBUL
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Ayrisma ve alterasyon siiregleri sonucunda kayalarn ozelliklerinde degisim olur. Ayrisma ve alterasyon
arasindaki en énemli fark, alterasyon sonucu ortaya yeni bir {irliniin ¢tkmasidir. Bu husus, hidrotermal etkiler
ile derin zonlarda da oldukga yaygin bir sekilde izlenebilir. Kayalar; gerek ayrisma, gerek alterasyon ve
gerekse her iki siirecin etkisiyle degismis olsalar da, kaya¢ degisiminde birincil derecede rol oynayan etmen
kayalarin fiziksel ozellikleridir. Bu ¢aligmada; Canakkale-Tuzla jeotermal alanindaki kayalarda ayrigma-
alterasyon etkisiyle olusan degisimde, fiziksel 6zelliklerin etkinlik derecesi arastirlmistir. Bu amagla; kayag
degisimi i¢in literatiirde énerilmis esitliklerden elde edilen Kayag Degisim Degeri (KDD) verileri ile fiziksel
ozelliklere ait veriler arasindaki iliskiler arastinlmstir. Elde edilen korelasyon katsayilart ve degerleri ile
kayag degisiminde fiziksel 6zelliklerin etkinlik derecesi belirlenmistir. Bu degisimde, kayalarn doygun birim
hacim agirh@min birincil derecede rol oynadigi goriilmiistiir. S6z konusu degisimi sirasiyla; kayalarn bosluk
orani, porozite, agirlikga su emme, kuru birim hacim agirlik ve tane birim hacim agirlik 6zellikleri izlemistir.

Anahtar Kelimeler: Alterasyon, ayrisma, fiziksel 6zellikler, jeotermal, kayag degisimi.

ABSTRACT

As a result of weathering and alteration in rock mass, rock properties change. The main difference between
weathering and alteration phenomena is the occurrence of a new product by alteration. This also commonly
occurs in deeper zones as a result of hydrothermal activity. Even the rocks have changed under the influence
of alteration, weathering or both, the physical properties play the major role on these changes. In this study,
the physical properties efficiency in rock material changes by weathering and alteration in the Canakkale-
Tuzla geothermal field is investigated. For this purpose, the relationships between the rock material change
data (RCV) from previous studies and physical properties of rocks are investigated. The efficiency degrees of
physical properties of rock material change are determined based on correlation coefficients. In this change,
it is observed that the saturated unit weight plays the main role in rock material change. This is followed by
void ratio, porosity, saturation ratio by weight, dry unit weight and specific weight, respectively.

Keywords: Alteration, weathering, physical properties, geothermal, rock material change.
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Agirhikli Eklem Yogunlugu (wjd) Sonuglar1 Uzerinde Yonelim Olgiimlerine fliskin Kontrolsiiz
Hata Diizeltmesinin Etkisi

The Effect of Orientation Sampling Bias Correction on Weighted Joint Density (wjd) Results
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Smirlt dogal kaynaklar ve gevresel sorunlar dikkate alindifinda, tas ocag isletmeciliginin kaya mekanigi
uygulamalarinda énemli bir konu oldugu tartisiimazdir. Dogal taglarin etkin olarak kullanilmasi, kaya
kiitleleri igerisinde siireksizler tarafindan kontrol edilen blok boyutu ve sekillerinin dogru degerlendirilmesini
gerektirmektedir. Bu nedenle, blok boyutunun degerlendirilmesi, bu tiir cahismalarda ana konulardan birisini
olusturmaktadir. Blok boyutunun degerlendirilmesi amacina yonelik giincel literatiirde bulunan temel
yontemlerden biri agirhkh eklem yogunlugunun (wJd) hesaplanmasidir. Agirlikli eklem yogunlugunun
hesaplanmasi, herbir siireksizlik ile mostra yiizeyinin (veya sondaj kuyusunun) aralarmda yapmis olduklan
dar agmin belirlenmesi temeline dayanmaktadir. Bu nedenle, siireksizlik yonelimlerinin dogru olarak
belirlenmesi wJd hesaplamalarinda éneme sahiptir. Hat etiitlerine iliskin dogrusal 6meklem yontemi nesnel
olarak degerlendirilmesine ragmen, yonelim &lgiimlerine iligkin bir takim kontrolsiiz hatalar ortaya
¢tkmaktadir. Bu ¢alismada, yénelim 6lgiimlerina ait kontrolsiiz hatalara iliskin yapilan diizeltmelerin wJd
hesaplamalan iizerindeki etkisinin aragtirilmasi amaglanmistir. Bu amagla, Siipren (Eskisehir)’de yer alan iki
ayri mermer ocaginda, 45 adet isletme panosunda siireksizlik hat etiitleri gergeklestirilmis ve fotograf
¢ekimleri yapilmigtir. Agirhkh eklem yogunlugu hesaplamalan, fotograflar tizerinde olusturulmus érneklem
pencereleri boyunca, (i) kontrolsiiz hata diizeltmesi yapilmadan ve (11) kontrolsiiz hata diizeltmesi
(agirhiklandirma) yapilarak gergeklestirilmistir. Ayrica, bu iki grup yonelim bilgisi (i ve ii) dikkate alinarak,
agirlikh eklem yogunlugu degerinin dolayl kestirimine yénelik goklu regresyon ve bulanik mantik modelleri
geligtirilmistir. Farkli yonelim bilgileri (i ve ii) kullanilarak yapilan wJd hesaplamalart kargilagtirildiginda,
ortalama wld degeri igin % 7.55, en biiyiik wld degeri i¢in ise % 17.11 degisim ger¢eklesmektedir. Bununla
birlikte, kontrolsiiz hata diizeltmesinin dikkate alindigi ¢oklu regresyon ve bulanik mantik modellerinde %
30.38 ve % 38.98 performans artiglar gergeklesmistir. Bu sonuglar, yonelime iliskin kontrolsiiz hata
diizeltmesinin agirhkl eklem yogunlugu hesaplamalarmda énemli oldugunu géstermektedir.

Anahtar Kelimeler: Bulanik mantik, ¢oklu regresyon, kaya kiitlesi, kontrolsiiz hata, siireksizlik, yénelim.

ABSTRACT

Considering the limited earth resources and environmental problems, quarry management becomes one of the
most important subjects in rock mechanics. The effective usage of natural stones requires appropriate
assessment of block sizes and shapes formed by discontinuity pattern in rock masses. For this reason,
evaluation of block size is another important topic in such studies. One of the simple techniques appearing in
recent literature to assess block size is the calculation of weighted joint density (wJd). In principle, it is based
on the measurement of the acute angle between each joint and the outcrop (or the borehole). Due to this, an
appropriate determination of discontinuity orientation is essential in wJd calculations. Although the linear
sampling routine of the scan-line surveys produces objective sampling strategies, they present some
orientation sampling biases. Investigation of the effect of orientation sampling bias correction on wJd
calculations is the main purpose of this study. For this purpose, scan-line surveys were carried out and
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photographs were taken from the 45 slope faces at two different marble quarries located at Siipren
(Eskisehir). Weighted joint density calculations were carried out on the sampling windows obtained from the
photographs using two different groups of orientation information; (i) with no bias correction, (ii) with bias
correction (weighted). In addition, multiple regression and fuzzy models were constructed to predict wJtd
values using same groups. When making a comparison among the wJd values calculated using two groups of
orientation information, 7.55 % variation for average values and 17.11 % variation for maximum wJd values
were obtained. Besides, when considering orientation sampling bias correction, a performance increasing of
30.38 % and 38.98 % were also obtained from the multiple regression and fuzzy logic models, respectively.
These results reveal that the orientation sampling bias correction is very important for the calculation of the
weighted joint density values.

Keywords: Fuzzy logic, multiple regression, rock mass, bias, discontinuity, orientation.

358



59. Tiirkiye Jeoloji Kurultayt Bildiri Ozleri, 20-24 Mart 2006, Ankara

Sivilagsma Siddeti ve Haritalanmas icin Yeni Bir Indeks: Sivilasma Siddeti indeksi
A New Index for Liquefaction Severity Mapping. Liquefaction Severity Index
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Tiirkiye Diinyamin sismik aktivitesi yiiksek bolgelerinden biri iizerinde yer almaktadir. Zemin sivilagmast,
sivilasmanm gozlendigi 13 Mart 1992 Erzincan depreminden sonra Tiirkiye’de ilgi gekici bir arastirma
konusu olmusgtur. Adana-Ceyhan (27/6/1998), Kocaeli (17/8/1999), Diizce (12/11/1999) ve Bingsl (1/5/2003)
depremleri sirasinda da yaygin sivilasma ve sivilagmaya bagh hasarlar meydana gelmistir. Bu nedenle,
sivilagmaya duyarh alanlar igin sivilasma siddeti haritalannm hazirlanmasi Tiirkiye’de ¢ok énemli bir konu
olmugtur. En basit tanimiyla sivilagma, kil igerigi diisiik suya doygun taneli zeminlerin tekrarh yiiklemeler
altinda makaslama dayanimum yitirmesi olarak tammlanir. Zemin profili igerisindeki bir seviyenin
sivilasmaya karst giivenlik katsayisi (FL), standart penetrasyon deneyi (SPT), konik penetrasyon deneyi
(CPT) ve makaslama dalgasi hizi (Vs) gibi arazi deneylerinin veya dinamik {i¢ eksenli deney sonuglarinin
girdi parametresi olarak kullanildigi analiz yontemleriyle hesaplanabilir. Ancak, bilinen yontemlerle
hesaplanan FL sivilasma potansiyelinin degerlendirilmesinde tek basina yeterli bir ara¢ degildir. Diger bir
deyisle, yap1 temellerindeki hasarin siddeti dogrudan FL ile degerlendirilemez, ¢linkii bu tiir hasarlar 6zellikle
sivilagmanin siddetine de baghdir. Bu bildiride, sivilagma siddetinin degerlendirilmesi i¢in meveut indislerin
simirlamalan tartisilmis ve yazarlar tarafindan 6nerilen sivilasma siddeti indeksi (LS) ayrintili olarak
verilmistir. Onerilen indeks Taiwan (Yuanlin) ve Tiirkiye’den (inegdl) segilmis iki sahanin sivilasma siddeti
haritalaninin hazirlanmast igin uygulanmistir.  Uygulama, onerilen indeksin segilen sahalar i¢in iyi bir
performans sergiledigini ve sonraki ¢alismalarda bir arag olarak kullamlabilecegini gostermigtir.

Anahtar Kelimeler: Sivilasma duyarlilik haritasi, sivilasma siddeti indeksi

ABSTRACT

Turkey is placed on one of the highly seismic active regions in the World. The soil liquefaction has been an
attractive research topic in Turkey after 13 March 1992 Erzincan Earthquake where liquefaction occurred.
Widespread liquefaction and liquefaction induced damages were also observed during Adana-Ceyhan
(27/6/1998), Kocaeli (17/8/1999), Diizce (12/10/1999) and Bingél (1/5/2003) earthquakes. Therefore,
preparation of liquefaction severity maps for liqguefaction prone areas has become very important issue in
Turkey. The simplest definition of liquefaction is the loss of shear strength of saturated granular soils with
poor clay content under cyclic loading such as an earthquake. The factor of safety against liquefaction (FL)
of a soil layer in a soil profile can be determined by the methods of analyses using the data from in-situ tests
such as standard penetration test (SPT), conic penetration test (CPT) and shear wave velocity (Vs) or cyclic
triaxial tests as input parameters. However, FL determined from the conventional procedure is not a
sufficient tool alone for the evaluation of the liquefaction potential. The severity of foundation damage caused
by soil liquefaction cannot be assessed directly by FL, and in particular, it depends on the severity of
liquefaction. In this presentation, the limitations of existing indices for evaluation of liquefaction severity are
discussed, and a recent index namely Liquefaction Severity Index (LS) is proposed.. The suggested severity
index is applied to two sites selected from Taiwan (Yuanlin) and Turkey (Inegdl) to prepare liquefaction
severity maps. The results revealed that the suggested index shows a good performance for the selected sites,
and can be considered as a tool for further studies.

Keywords: Liquefaction susceptibility map, liquefaction severity index
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Miihendislik Uygulamalarinda Jeotekstillerin Kullanimi: Ornek Calismalar
The Use of Geosynthetics in Engineering Applications: Case Studies
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1960’ ve 1970’li yillarda miihendisler, tekstillerin zor kosullar altinda zemin davramslarim kontrolii
amaciyla kullanihip kullanilamayacagini merak etmisler ve yaptiklan uygulamalarda tekstillerin yollarm
Omriinii ve performansin arttirict bir etki yaptigini gérmiislerdir. Tekstillerin uygun malzemeler olduklari fark
edildikten sonra, daha zor zemin sorunlarim ¢ozebilmek amaciyla yeni tiir jeotekstiller ve kompozitler
gelistirilmigtir. Tekstil miithendisleri tarafindan gelistirilip iiretilen jeotekstiller, ekonomik ve dayanimi yiiksek
oldugu i¢in, miihendislik uygulamalarinda da kullanimi giinden giine artarak, kaliteli projelerin ortaya
¢itkmasina imkan saglamaktadir.

Jeotekstiller; insaat, jeoloji, hidrojeoloji ve gevre miihendisligi alanlarinda kullanilmaktadir. Jeotekstillerin
karayollari, havaalanlari, demiryollar, barajlar, toprak setler, istinat duvari, su deposu, kanallar, kiyr koruma
vs. gibi ¢ok genis uygulama alanlari vardir. Jeotekstiller, mekanik ve kimyasal dayaniklihga sahip olmasi,
yerlestirme kolayligi, maliyet, iki ayri tip zemini ayirmakta kullanilmasi, zemin kiitlesi iginde yayilmis ¢ekme
kuvvetlerine kars1 koymasi ve takviye eleman olarak gorev iistlenmesi, filtre 6zellikleri nedeniyle kirlilik
amaglart igin kullanilmast ve dren elemani alarak davranis gostermesi jeotekstillerin énemli 6zellikleri olarak
sayilabilir. Bu ¢alismada diisiik tagima kapasitesine sahip zeminlerdeki jeotekstil uygulama projelerinden
ormekler sunulmustur.

Yumusak kil igerisinde jeosentetik kullanilarak kilin fiziksel ve miihendislik davranis1 iizerindeki etkisini
incelemek amac ile laboratuar ¢alismalar yapilmis, yapilan deneyler sonucunda jeosentetik ile desteklenmis
kil zeminin kayma mukavemetinin belirgin bir sekilde arttig1 gézlenmistir.

Anahtar Kelimeler: jeotekstil, ayirma, drenaj, filtrasyon, giiglendirme, koruma, gegirimsizlik, zemin
tyilestirme, tasima kapasitesi, maliyet.

ABSTRACT

About 35 years ago, the first generation of geosynthetics took its place in geotechnical engineering. Initial
refusal to accept geosynthetics as a building material has ceased in time. Today, geosynthetics are classified
as independent building materials because of their diversity and specific attributes. Existing as geotextiles,
geogrids, geomembranes and related products, they provide technically simple, low-priced and alternative
solutions. Many geotechnical applications nowadays are not possible without Geosynthetics.

The economic and ecological construction material "geosynthetic" begins to be widely used in a variety of
civil engineering, mining and environmental protection applications. The applications of geosynthetics are

many-sided.

In relation to road construction they can be used as separation and filtration layers between subgrade and
filling soil, or as a reinforcing layer on soft, unsustainable soil. Not only does it prevent irregular settlement
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of the filling material in the underground, it also reduces the time of consolidation; prevents the filling
material from particle contamination; prevents slope-failure and acts as a cleanliness layer against fine
particles rising through the pumping effect of dynamic loads on the filling material. In tunnel construction,
geosynthetics act as protection and drainage layers between rock/shotcrete and the sealing layer. It protects
the sealing layer against damage by the sharp-edged shotcrete surface and relieves the stress between the
inner concrete layer and the rock mass and drains mountain water into the longitudinal drainages among
other things. In hydraulic engineering (in this case coastal and bank protection) geosynthetics act as filters
below the upper layer, protect against erosion in small channels or Sfloodwater. It prevents soil from flushing
out with its course fibred structure (while providing permeability to anticipate shear failure), and supports
the accretion of plants among other things.

This treatise concerns the innovative use of geosynthetics in geo-engineering applications. In this relation,
case studies of the geotechnical application projects and experimental investigations will be presented.

The main issue of the experimental work was the shear behaviour of a typical “poor” cohesive soil without
and with geogrid because of the lack of knowledge for such cases combined with doubts about the shear
strength, shear stiffness etc. in the interface zone geogrid-soil. It was found out, that the opposite is the case
(at least with the PVA-geogrid used): the shear behaviour in the interface with geogrid is better both from the
point of view of strength and strain. A positive synergetic effect seems to take place.

Keywords: geosynthetic, separation, drainage, filtration, reinforcement, protection, sealing, ground
improvement, bearing capacity, cost.
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Forekazik Cahsmalarinda Sivi Polimer Bulamaci Kullanimi

The Use of Liquid Polymer Slurry in Bored Pile Works
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Bu ¢aligmada, deprem sirasinda olusacak temel hareketini azaltmanin en etkin yontemlerinden biri olan
forekazikh temellerin insas1 sirasinda kazi durayliligint saglamak i¢in kullanilan bentonit bulamaci yerine sivi
polimer bulamacimn kullanimi ele alimmustir. Forekazik yapim yontemine kisaca deginildikten sonra, bentonit
ve polimer bulamaglanmin hazirlanmasi, kullanimi ve iki bulamacin islevsel 6zellikleri karsilagtirnlmigtir,
Sonug olarak, polimer bulamaci ile yapilan kaziklarin gekme dayanimlarinin bentonit bulamact ile yapilanlara
oranla daha yiiksek oldugu, polimer bulamaci ile kaz1 duraylihgimin ve temizliliginin daha iyi saglandig ve
kazi maliyetinin daha diigiik oldugu anlasilmgtir.

Anahtar Kelimeler: Deprem, derin temel, forekazik, jeoteknik, kazi duraylihigi, polimer bulamaci

ABSTRACT

In this study, the use of bentonite slurry instead of liquid polymer slurry as one of the most efficient methods
in construction of bored piles in order to provide the excavation stability to decrease the base movement due
to earthquakes, is presented. After the bored piles construction method is briefly mentioned, preparation and
use of the bentonite and polymer slurries, and functional properties of both are compared. Consequently, it
can be concluded that the tensile strength of the poles, that are constructed by polymer slurry, is higher than
that of bentonite slurry, the excavation stability and cleaning can be easily provided and the excavation costs
decreases with the application of polymer slurry.

Keywords: Earthquake, deep foundation, bored pile, geotechnics, excavation stability, polymer slurry
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Ankara Istanbul Otoyolunun Miihendislik Degerlendirmesi
Engineering Assessment of the Ankara — Istanbul Motorway
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Ankara — Istanbul otoyolu diinyada dért igme suyu baraji ve baraji besleyen kollan iizerinden gegirilen ilk
otoyoldur. Bunun yani sira, 12 milyon senede Kuzey Anadolu Fayi (KAF) tarafindan yaratilan Gerede —
Diizce — Kocaeli Ovalarmin igerisinden gegerek bu ovalan kirletmektedir. Yaklasik 250 km’si KAF kusag
igerisinde ilerlemektedir. Oysa, yazarlar tarafindan 6nerilen gegcki 160 km daha kisa olup KAF’1 da dik olarak
geemektedir. Yaklagik 25 km uzunlugundaki orta kesimi KAF kusagi igerisinde olup tiinel ve kopriilerin
agirlikta oldugu bir gegistir ve 1986’dan bugiine yapimi siirmektedir. Tektonik gerilmeler ve KAF’in
orseledigi bu kusaga 1985°de yerlestirilen otoyola iligkin imzalanan s6zlesmenin yapim maliyeti %500’{in
lizerinde artmigtir.

Bu ¢aligmalarda yiiklenici firma ve danigmanlarmca 12 Kasim 1999 6ncesi “deprem aninda saklanilacak en
emin yerin Bolu Tiineli” oldugunu ileri siirmiigtiir. Oysa, bu agiklamadan 2 yil sonra 12 Kasim 1999
depreminde tiinelin 720 metresi gdgmiistiir. Boylece; bilimsel ongoriiler dikkate almmamis ve ulusal
kaynaklarin bosa harcanmasina temel hazirlanmgtir. ihale bedelinin %500 arttirildig1 bir projede, uluslararasi
tammlara gére bilimin kilavuz olmadig agiktir. Tek ¢oéziim, Boludagi gegisinde, KAF kusaginda olusacak
depremlerle yikilacagi bilindigi ve 12 Kasim 1999°da yasandigi halde siirdiiriilen yapim gahismalarmm
durdurulmas: ve sadece Boludagi gegisi maliyetinin %80 ine Ipek Yolu iizerinde 160 km daha kisa olan éneri
otoyolun 2x2 olarak yapilmasidir.

Anahtar Kelimeler: Deprem, jeoteknik, kirlilik, otoyol, tiinel

ABSTRACT

The Ankara-Istanbul motorway is a unique one in the world which goes over four domestic water supply dam
reservoirs and their main branches. Furthermore, it pollutes the very fertile lands created by North Anatolian
Fault (NAF) during the last 12 million years. Around 250 km portion of this motorway goes along the NAF
whereas the alternative, proposed by authors, crosses the NAF at a right angle and it is about 30% (160 km)
shorter in length. The 25 km long middle portion, known as Bolu Mountain crossing, is still under
construction since 1986. This portion is a typical zone of NAF in which the tunnel and viaducts are being
located in 1985. Due to the induced tectonic stresses, the undersigned construction cost increased at a rate of
over 500%.

The spokesman on behalf of the contractor (Italian) declared that the Bolu tunnel is the safest place to hide
oneself to protect from earthquake in 1997. However, the portion with a length of 720 m of the tunnel
collapsed in Diizce Earthquake on 12th of November 1999. Hence, they behaved against the science and
caused to spend national resources for nothing. According to the international convention, it is obvious that
the science is not being guided in a project that the contractual cost is increased over 500%. The unique
solution is to (a) stop the Bolu Mountain crossing and (b) construct the proposed motorway which is 160 km
shorter in the route of the Silk Way between Ankara and Sakarya as 2 by 2.

Keywords: Earthquake, geotechnics, contamination, motorway, tunnel
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Ankara — Istanbul Hizh Tren Projesinin Genel Durumu
General Aspect of the Ankara—Istanbul Speedy Railway Project
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Ulke trafiginin %40 ve daha fazlasi Ankara — Istanbul arasinda gergeklesmektedir. Cukurova, Giineydogu
Anadolu, Dogu Anadolu, Kuzey Dogu Anadolu ve f¢ Anadolu trafiginin tamanmna yakini [stanbul’a Ankara
iizerinden ge¢mektedir. Istanbul ve Ankara’nin iki en biiyiik kent olmalani da, iilke trafik agirhgmn bu iki
kentte ve arasinda olmasim saglamaktadir. Yazarlar tarafindan dnerilen Ankara — Istanbul tren yolu, ipek yolu
geckisi igerisinde olup 390 km uzunlugundadir. Biikiim, egim ve diger geometrik standartlari 450 km/s’lik
hiza izin vermektedir. Onerilen gegki, Adapazan — Istanbul arasi Kocaeli Yarmadasmm orta kesimini
kullanmaktadir. Daha sonra bogaz kopriilerini kullanarak, Levent ve Ayazaga’ya ge¢mektedir. Istanbul
trafiginin yaklagik %90’m buradan dagilmaktadir. Istanbul metrosu da bu noktalara baglanmis ve baglanmak
lizeredir. Boylece, su havzalan diginda 20 milyon insanin yasayacagi deprem, sel ve yer kaymasi etkilerinin
beklenmedigi yerlesim alani kazanilmaktadir. Yeraltisuyu tablasma olan derinlik 20 metrenin iizerinde olup,
genellikle 50 m dolaylarindadir. Bu yerlesim alaniin piyasa degeri 20 milyar dolar, demiryolunun maliyeti
ise 8 milyar dolardir. Kuzey Anadolu Fay (KAF) kusagi boyunca gitmek yerine dik agiyla kesmektedir.
Kéroglu Daglarindan 1250 metre kotunda dogan Karasu kaynagimmn en diisiik debisi Eyliil aymda olup, 4
m3/s’dir. Akyazi Ovasma giriste bu kot 50 metreye diismektedir. Mudurnu Cay1 olarak da adlandirilan bu
gay, Oneri tren projesinin gegkisi igerisinde yer almaktadir. Siirtiinme katsayisim sifira yaklastirabilmek igin
kullanilacak bor cam kapli boru sistemi ve toplam kurulu giiglii 20 MW olan santralarla elde edilecek
yenilenebilir enerji bu hatta kullanilacaktir. Bu projenin yasama gegirilmesi sonucunda yillik katma deger 7.2
milyar dolarin {izerinde olacaktir. Projenin bu giine kadar yagama gegirilememesindeki en biiyiik engel teknik
olmayan nedenlerdir.

Anahtar Kelimeler: Cevre, hizh tren, jeoteknik, kentlesme, yenilenebilir enerji.

ABSTRACT

Over 40% of the whole country’s traffic operates between Ankara and Istanbul. The transportation from
eastern part of the country to Istanbul passes through Ankara. These are the largest two cities which contain
over 40% of the vehicles in Turkey. The proposed speedy railway takes place within the route of the Silk Way
from Ankara to Istanbul. lIts length is 390 km. Curvature, grade and the other geometric standards are in
compatibility with 450 km/h. The Adapazari — Istanbul section goes along the central part of the Kocaeli
Peninsula. Then, it crosses the Bosphorus via the existing bridges runs to Levent and Ayazaga where over
90% of Istanbul traffic originates and the Istanbul subway is connected to Levent and about to connect to
Ayazaga as well. A public settlement land, in which 20 million people can live, will be obtained beyond the
limits of the domestic water supply dams. This land is owned by the state and basically comprises rocky
grounds. Depth to the groundwater table is greater than 20 m and in general around 50 m. Hence, the land
suggested for urbanization is not prone to disasters of earthquake, flood, and landslide. The market value of
the land is around 20 billion dollars whereas construction cost of the project is about 8 billion dollars. It
crosses the North Anatolian Fault zone at a right angle rather than going in/over it. The minimum discharge
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rate of the Karasu spring, which is also called as Mudurnu stream, within the corridor of the railway prevails
in September as 4 m3/s. It originates from the Koroglu Mountain range at an elevation of 1250 m. The
elevation drops down to 50 m at the entrance of the Akyazi Plain. The renewable energy via the system
composed of pipes coated with boron glass to minimize the Jriction loss and hydraulic power plants with total
installation capacity of 20 MW will be utilized to operate the system. Upon the completion of the project, the
added value will be greater than 7.2 billion dollars. The major obstacles retarding the projects up to now are
beyond the techniques.

Keywords: Environment, speedy railway, geotechnics, urbanization, renewable energy.
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Kaya kiitlelerinin deformasyon modiili ve dayammu tineller, sevler ve temeller gibi pek ¢ok kaya
miihendisligi projesinde girdi parametresi olarak kullamlir. Ancak, kaya kiitlelerinin mekanik davramiglanmin
belirlenmesi, siireksizlik agm igeren kiitleyi temsil edici omek hazirlanmasindaki giigliikler kaya
mekanigindeki temel sorunlardan biridir. Kaya kiitlesini temsil edecek 6reklerin hazirlanmas: sirasinda
karsilagilan giicliiklerin iistesinden gelebilmek igin ampirik yaklagimlarin gelistirilmesi kaya mekanigindeki
onemli calisma konularindan birisi olmustur. Ancak ampirik iliskiler, dogasi geregi, vaka sayisma bagh
olarak gelismeye aciktir. Bu nedenle, kaya kiitlesinin deformasyon modiilii ve dayanimlarimin tahmin edilmesi
icin ¢ok sayida ampirik esitlik onerilmistir. Literatiirdeki ampirik esitliklerin sayisimin fazla olmasi, kaya
kiitlesinin mekanik parametrelerinin kararlagtinlmasinda baz: giigliiklere neden olabilmektedir. Bu bildiride,
Hoek-Brown ampirik yenilme 6lgiitiiniin giiniimiize degin olan tarihsel gelisimiyle birlikte tartigiimis ve kaya
kiitlesinin deformasyon modiiliiniin tahmini igin dnerilen bazi yeni esitlikler simirlamalariyla birlikte verilmis,
ayrica Hoek ve galigma grubu tarafindan nerilen ampirik iliskilerdeki orselenme etkisinin kullanimina
yonelik olarak Ssnmez ve Gokgeoglu (2005) tarafindan yapilan alternatif ¢6ziim 6nerisi birlikte tartigilmigtir.
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ABSTRACT

The deformation modulus and strength of rock masses are used as input parameters in many rock engineering
projects such as tunnels, slopes, foundations etc. However, determination of the mechanical behaviour of rock
masses is one of the fundamental problems in rock mechanics due to the difficulties encountered during the
preparation of representative specimens including discontinuity pattern. The empirical studies have been one
of the important research subjects in rock mechanics to cope with the difficulties of preparation of
representative specimens. However, empirical equations are open to improvement depending on the number
of case studies, naturally. Therefore, there are numerous equations were proposed to estimate both
deformation modulus and strength of rock masses. A number of empirical equations existing in literature
results in some difficulties when the design parameters of rock masses are considered. In this presentation,
the Hoek - Brown empirical failure criterion are discussed with its historical evaluation up today and some
recent empirical equations for estimation of deformation modulus of rock masses are also given with their
limitations. In addition, the limitations in the use of disturbance effect in the existing empirical equations
proposed by Hoek and his group is discussed with the alternative solution proposed by Sinmez and
Gokgeoglu (2005).
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