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texture and land use system causes considerable variations in soil aggregate stability which is
degraded under dry climatical zones in comparison with humid cimatical zone. This attributed to
indirect effect of vegetation-texture interaction which judged the degree of aggregate stability in
any soil.

Keyword: Soil degradation, Aggregate stability, Non-erodible aggregate

Lithofacies and depositional model of Early-Middle Cambrian sediments
(Dahu Formation and Top Quartzite unit), NW Kerman Province, SE Iran

Hamed Zand-Moghadam, Reza Moussavi-Harami & Asadolla Mahboubi

Ferdowsi University of Mashhad, Faculty of Science, Department of Geology IR-9177948974, Iran
(E-mail: Zandl883@yahoo.com)

For interpretation of depositional history of siliciclastic sediments of the Dahu Formation (Early
Cambrian) as well as Top Quartzite unit (Middle Cambrian), two stratigraphic sections at Dahuieh
(type section) and Gazueih in the NE and E of Zarand (NW Kerman), with thickness of 293 and
274 meter, were measured. Field studies of textures and sedimentary structures led to identify
caption of lithofacies. Lithofacies (for Dahu Formation) classified into three categories including
course grain, medium grain, and fine grain. Lithofacies include massive clast-supported
conglomerate (Gem), planar cross- bedded sandstone (Sp), trough cross- bedded sandstone (St),
horizontally laminated sandstone (Sh), low angle cross- bedded sandstone (SI), ripple cross
lamination sandstone (Sr), massive sandstone (Sm), horizontally and cross laminated mudrock (Fl)
and massive mudstone (Fm). Base on lithofacies assemblages the identified architecture elements
are channel (CH), lateral- accretion macroform (LLA), overbank fine (FF) and crevasse splay (CS,
CR) elements. The lithofacies, architecture elements and paleocurrent analysis show that these
silisiclastic sediments may have been deposited in sand-bed meandering river. Lithofacies analysis
of Top Quartzite sediments led to identification of 14 lithofacies, including: massive clast-
supported conglomerate (Gem), massive matrix-supported conglomerate (Gms), trough cross-
bedded conglomerate (Gt), planar cross- bedded sandstone (Sp), trough cross- bedded sandstone
(St), horizontally laminated sandstone (Sh), low angle cross- bedded sandstone (SI), ripple cross
lamination sandstone (Sr), massive sandstone (Sm), erosional scours sandstone (Se), flaser bedded
sandstone (Sr(Fl)), wavy bedded sandstone-mudstone (St/Fl), lenticular bedded mudstone (FI(Sr)),
horizontally and cross laminated mudrock (Fl). Lithofacies features and predominant bimodal
paleocurrents in most facies show that these sediments have been deposited in the tidal flat
environment. We believe that this information can be used for paleogeographical reconstruction of
the Camberian time in local and regional scales.

Key words: lithofacies Dahu formation Top Quartzite Cambrian
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Paleoecological Significance of the Trace Fossils of Abderaz Formation in
Hamam-Ghaleh section (NE Iran)

Marzie, Vahdati Rad, Mohammad, Vahidinia, Fateme, Zabihi Zoeram

Ferdowsi University, Faculty of Science, Department of Geology, 0098 9177948974, Mashhad, Iran
e.mail: marzievahdati@yahoo.com

Trace Fossils are indirect evidences of life in the rocks. They are powerful tools in
paleoenvironmental interpretation. In field studies on the end of Abderaz Formation in Hamam-
Ghaleh section (Kopet-Dagh Basin, NE Iran) are seen U-shaped spreiten trace fossils.

These epichnial structures are dominated by feeding trace's Rhizocorallium jenense. The size of
these burrows and their diameters are 10 to 15 cmand 1 cm, respectively.

Analysis of Rhizocorallium ichnofossil displays Cruziana ichnofacies that reflects sublittoral zone.
This ichnofacies suggests slow to fairly moderate energy environmental conditions, below fair
weather wave base.

Key words: Abderaz Formation, Trace Fossils, epichnial structures, Rhizocorallium jenense,
Cruziana ichnofacies

Study of Carboniferous Rugose Corals in the Ozbak-kuh Mountains
(Eastern Iran)

'Mahdi Badpa, ’Kaveh Khaksar, 'Alireza Ashouri & 'Mohammad Khanehbad

'Ferdowsi Universityof Mashhad, Center of excellence for paleontology, Mashhad, Iran
(E.Mail:Badpa62@yahoo.com)
’High Education Center of Jahad Keshavarzi, Karaj,Iran (E.Mail: kavehkhaksar@ gmail.com)

Carboniferus corals in the Zaladu Section (Ozbak-kuh Mountains, Eastern Iran) were studied. In
the studied section, 8 genera and 18 Species of rugose corals were identified. Based on
Heritschioides, Paraherilschioides, Durhamina, Orygmophyllum, Fomichevella, Minatoa,
Lithostrotion and Pseudozaphrentoides, the followin 3ecological zones were identified in the
studied sections:

Zone 1. Includes Heritschioides, Paraherilschioides, Durhamina and Orygmophyllum. With Late
Serpokhovian age, consists of fasiculate dendroid and solitary corals, belonging to a quiete
environment and low energy lagoon.

Zone 2. Consists of Fomichevella, Minatoa and Lithostrotion. With Early Bashkirian age,
belonging to a shallow barrier environment towarde an open marine. This zone composes of
diversified colony builder corals and predominantly path like corals, resembeling cerioid and
asteroid corals. The mentioned corals assemblage indicates to much more water agitation in a
shallow setting.

Zone 3. Includes Pseudozaphrentoides. With Gzhelian age, consists of large and thick dissepiment
bearing corals, relating to a high energy shallow water environment and open marine toward
barrier.

Key words: Coral, Rugose, Ozbak-kuh, Serpokhovian, Bashkirian, Gzhelian
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Meandering fluvial cyclicity and stratigraphic evolution of the Early Permian
Warchha Sandstone, Salt Range, Pakistan

Shahid Ghazi "“and Nigel P. Mountney’

!Institute of Geology Punjab University, Lahore-54590, Pakistan
*Fluvial Research Group, School of Earth & Environment, University of Leeds, LS2 9JT, UK
Email: ghazigeo@yahoo.com

The Warchha Sandstone represents an early Permian meandering fluvial succession that forms part
of the Gondwanaland regime present in the Salt Range. Deposits of the Warchha Sandstone are
characterised by a range of fluvial facies and architectural elements that together preserve a record
of both the proximal and distal parts of a meandering river system. Although the regional and
temporal distribution of these deposits is complex, in broad terms the lower part is dominated by
stacked, multi-storey channel bodies, whereas single-storey channel elements isolated in abundant
fine-grained floodplain deposits dominate the middle and upper parts of the formation. Both styles
of sand-prone channels represent deposits of a high-sinuosity fluvial system that underwent
significant lateral migration. Overall, the Warchha Sandstone exhibits a series of 3-10 repeated
fining-upward cycles, which are superimposed within a larger scale third-order sequence. This
large scale sequence is bounded by regionally extensive sub-aerial unconformities that were
themselves generated in response to combined tectonic and eustatic changes which reflect the
ongoing regional palaeogeographic development of the Salt Range region. The small-scale fluvial
cycles originated through autocyclic mechanisms, predominantly as a result of repeated channel
avulsion processes that occurred concurrently with ongoing subsidence-generated accommodation
creation. The Warchha Sandstone records the progradation of a wedge of non-marine strata into an
otherwise shallow marine realm.

Key words: Early Permian, Meandering, cyclicity, Warchha Sandstone, Salt Range
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The origin of Amphiboles occurring in rocks from the Vitosha pluton, Western
Srednogorie, Bulgaria

Atanasova-Vladimirova, S.", I. Piroeva®
9

'Bulgarian Academy of Sciences, Institute of Physical Chemistry
E-mai: stelaatanasova@hotmail.com
‘Bulgarian Academy of Sciences, Central laboratory of mineralogy and crystallography
E-mai: piroeva@abv.bg

Objects of the present study are amphiboles from different phases of the Vitosha pluton.

In the calcification diagram Leake et al. (1997) the amphiboles are in group of magnesium
hornblendes and ferro amphiboles.

The estimated temperatures of crystallizations of the gabbro are between 769°C — 834C°. The
parameter Mg# of the amphibole is with values between 73-33. For the monzonite rocks the
estimated temperatures are between 579°C - 721°. The Mg# values of the amphibole is between 71
— 65. For the syenite rock temperature is between 490°C — 756°C. The Mg# values of the
amphibole is between 69 — 50.

The calculations of the pressures of formation were performed by the geobarometer of Schmidt
(1992). The estimated pressures for gabbro are between 3.5 — 2.6 kbar and for monzonite and
syenite 3.1 — 2.0.

As a rule, the tetrahedral aluminium ('VAl) in amphibole decreases with the progress in the magma
differentiation. The average ("' Al) content in amphiboles from gabbro is 0.89 in the cores and 0.85
in the rims, for monzonite these values are respectively 0.94 and 0.48, and for syenite 0.97 and
0.18. In the amphibole grains the ('Y Al) contend decreases from the core to the rim.

The (Y'Al) contents in the amphiboles generally decrease with the progress of magma
differentiation and reflect the Si activity and the degree of polymerization of the magma
(Kamenov, 2004). The average (VIAI) content in amphiboles from gabbro is 0.24 in the cores and
0.098 in the rims, from monzonite -0.14 and 0.04, and from syenite - 0.12 and 0.09.

Based on our studies on amphiboles from the Vitosha pluton it was found that: the estimated
temperatures of rock crystallization are between 834°C - 579°C; the final cooling down of the
rocks is concentrated on level of about 7 km; fO, is high during crystallization of the amphiboles.

The Sidi Mohamed diatexites: evidences for an S-type granite protolith
(Edough massif, Annaba, N.E Algeria)

Soraya Hadjzobir ' and Beate Mocek®

"University of Badji Mokhtar, Faculty of Earth Sciences, Laboratory of Geology, BP 12 Annaba, 23000
Annaba, Algeria
(E-mail: shadjzobir@yahoo.fr)
*University of Kansas, Department of Geology, 1475 Jayhawk Boulevard, 120 Lindley Hall, Lawrence,
Kansas 66045-7613, USA

The Edough massif is the easternmost crystalline massif of the Maghrebides which represent the
south-eastern part of the west Mediterranean orogen. It is an asymmetric "core complex" oriented
NE-SW that occurs below the greenschist — facies Tellian units. The latter represent the thrusted
Mesozoic to Eocene passive paleomargin of northern Africa deposited on thinned continental crust.
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The Edough metamorphic rocks consist of two tectonically superposed units composed of gneiss
and micaschists. The lower unit is composed of biotite gneiss and two micas augen-gneiss of
Neoproterozoic age. The studied rocks from the “lower unit” are gneiss, which suffered partial
melting. Migmatitic features such as nebulitic textures with contorted leucosome layers and K-
feldspar porphyroblasts allow classifying the studied rocks as diatexites. The mineralogical
composition of these rocks is very homogenous and consists of K-feldspar, mica and quartz. The
arkosic nature of the outcrop implies a granitic source rock. High K,O/Na,O ratios and high
A/CNK >1.1 indicate an S-type granite source respectively and a peraluminous composition of the
protolith. Chondrite normalized REE distribution patterns of the Edough diatexites show gently
inclined patterns with a minor negative Eu anomaly (Eu/Eu* = 1.14-1.17) suggesting a
differentiation of a granitic source. These diatexites are arkosic sediments which where derived
from erosion of S-type granitic rocks in an active continental margin.

Key words: Diatexites, protolith, S-Type granite, Edough, Algeria.

The Miocene Magmatic Rocks of Elaouana (Algeria) a Result of Subduction?

Hanafi Benali

Laboratoire de Métallogénie et Magmatisme de I’Algérie - Faculté Sciences de la Terre, de Géographie et de
I"Aménagement du Territoire - Université des Sciences et de la Technologie Houari Boumedienne,B P. 32,
El Alia-Bab Ezzouar, Alger, algeria
E-mail: hbenali@yahoo.fr

The magmatic complex of El Aouana, located at 20 km SW of Jijel and at 340 Km east of Algiers,
consists of two volcanic complexes surrounded by volcanic and subvolcanic domes. These domes
are the subject of our study.

These magmatic rocks are andesitic (or microdioritic) to dacitic characterized by SiO2 between
55.8 and 61%, high Al203 (16.2 to 18.59%).These rocks are also caracterised by: 4.3 <Na20<
7.5%, 4.49<Ca0< 5.76% and 0.73< K20<2.35%

The rocks studied show the geochemical characteristics of Adakite, they are characterized by low
Y and Yb, which are only between 8.7 and 14 ppm and between 0.93 and 1.2 ppm respectively,
whereas their Sr content is 470 to 584 ppm. They have also a low content of Cr (4 to 9 ppm), Co
(10 to 27 ppm) and Ni (10 to 25 ppm).

In the diagram Sr/Y versus Y, the El Aouana Adakites are in the fields of Adakite defined by
(Defant MJ & Drummond MS, 1990).

The spiderdiagrams of these rocks normalized to primitive mantle show the negatives anomalies in
Nb and Ti caracteristic of orogenic magmas

In geotectonic diagrams, the rocks lie in volcanic arc domains.

Petrogenetic model suggest that the adakitic rockes of elaouana are a product of the melting of an
oceanic crust in a subduction event.

Key words: Adakites, subduction, Algeria, Miocene. Elaouana.
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Petrography and Geochemistry of Karaabalar (Kirklareli) Magmatic Rocks,
NW Turkey

Ayten Calik', Sahin Hanel¢i’, Oya Tiirkdonmez', Gaye Savas’
'Canakkale Onsekiz Mart Universitesi, Mithendislik &Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
Terzioglu kampusu, 17020 Canakkale
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? Evreka Madencilik Asil Metaller Ld. Sti. Muallim Naci Cd. Incesu Is merkezi N: 43/7 Ortakdy — Istanbul
Rak Madencilik Ltd. Sti. Karakaslar Mah. Fevzi Cakmak Bulvart N: 36/2Krklareli

In this study, the Karaabalar magmatik rocks exposed between the town of Karaabalar and the town
of Caglayik (Kirklareli) was investigated to determine its petrographic and geochemical
characteristics. The studied area has been studied and detail geological mapping were prepared at
the scale of 1/25000 and 1/ 5000 in the first time in this research. The scope of this paper is to
describe the detailed petrography and mineralogy of the Karaabalan metagranite and to give the
detailed the geochemistry of this unit.

The studied area mainly consists of Paleozoic and Mesozoic metamorphic rocks which are
regionally metamorphosed into the greenshist facies. The metamorphic rocks are intruded by Upper
Cretaceous — Karaabalar magmatik rocs, named as the Karaabalar metagranite in this study. On the
basis of petrographical investigations, the common mineral assemblages of the Karaabalar
metagranite are mainly made up of quartz + alkali feldspar (Orthoclase, microcline) + muscovite +
biotite + opaque minerals (ilmenite, hematite, pyrite). Sericite and epidote excite as secondary
mineral. The Karaabalar metagranite shows a range of petrographic and deformational features.
The Karaabalar magmatic unit generally ranges from granodiorite and quartz-monzonite to granite.

Geochemical data obtained from whole-rock samples show that the rocks of the Karaabalar
magmatik unit are generally peraluminus with 64 — 75 wt % SiO,, 13 — 16 wt % AlLO;, 0.4 — 1.7 wt
% Ca0, 3 -5 wt % Na,O, 3 = 5 wt % K,O and characterized by enrichment in LREE and LILE and
relative depletion in HFSE (e.g. negative Nb and Ta anomalies). LILE concentrations are generally
greater, and Ti, Zr, P, Sr and Ba concentrations are smaller than those of normal arc granites,
except for Nb and Y. These characteristics indicate a mature arc or collision affinities rather than
normal arc granites. Geochemical discrimination diagrams also imply a volcanic arc and/or a
collisional tectonic setting for the Karaabalar metagranite.

Key words: Karaabalar magmatic rocks, metagranite, Kirklareli, NW Turkey.

Karaabalar (Kirklareli) Magmatik Kayaclarinin Petrografik ve Jeokimyasal
Ozellikleri, KB Tiirkiye

Bu ¢ahigmada, Anadolu’nun kuzeybatisinda, Kirklareli ili kuzeyi, Karaabalar ve Caglayik koyleri
arasinda ytizeylenen ve Karaabalar metagraniti olarak isimlendirilen magmatik kayaglarin
petrografik ve jeokimyasal oOzelliklerinin belirlenmesi amaglanmistir. ilk defa bu calismada
inceleme alanmin  1/25000 ve 1/5000 olgekli jeolojik haritalamas1 yapilarak, Karaabalar
metagranitinden alinmig 6rneklerin ince kesit calismalari ile petrografik ozellikleri, ana, iz ve nadir
toprak element analizleri ile de jeokimyasal ozellikleri ortaya konulmaya ¢alisilmistir.

Caligma alaninda baslica Paleozoik ve Mesozoik yash metamorfik kayaclar ve bunlari kesen Ust
Kretase yasli Karaabalar magmatik kayaglari yer alir. Bu caligmada Karaabalar magmatik
kayaclari, Karaabalar metagraniti olarak tamimlanmistir. Mineralojik — petrografik incelemeler
sonucunda, birimin mineralojik bilesimi baslica kuvars + alkali feldispat (ortoklaz, mikroklin) +
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muskovit + biyotit + sfen + opak mineral (hematit, ilmenit, pirit) olarak tespit edilmistir. Serisit ve
epidot mineralleri feldispat minerallerinin hidrotermal alterasyonu sonucu ikincil olarak gelismistir.
Incelenen orneklerde kataklastik dokusal ozellikler izlenir.

Yapilan jeokimyasal analiz sonuglarindan Karaabalar metagraniti, Peralimunus karakterde ve kayag
bilesimleri granit, granodiyorit ve kuvars-monzonit (% 64-75 SiO,, % 13-16 Al,O3, % 0,4-1,7 CaO,
% 3-5 Na,O, % 3-5 K,0) kadar degisim gosterir. Iz ve nadir toprak element sonuglarindan
Karaabalar metagraniti, hafif nadir toprak elementler (LREE) ve genis iyonlu litofil elementlerce
(LILE) zenginlesmis buna karsin HFS elementlerin tiiketilmesinden (negatif Nb, Ta anomalileri)
normal yay granitleri ile uyumludur, fakat Ti, Zr, P, Sr, Ba gibi elementler diisiik
konsantrasyondadir. Bu degerler normal yitimden daha ¢ok olgun yitim ve ¢arpigma ortamina daha
yakin konsantrasyon degerlerine isaret eder. Ayirtman diyagramlari da Karaabalar metagranitinin
olusumu ile iliskili volkanik yay ve/veya ¢arpisma ortamlarina isaret etmektedir.

Anahtar kelimeler: Karaabalar magmatik kayaglari, metagraniti, Kirklareli, Kuzeybat: Tiirkiye.

Accessory Magnetite and Ilmenite from Mixed Magmas of Petrohan pluton,
Western Balkan, Northwest Bulgaria

Eugenia Tarassova', Mihail Tarassov', Elena Tacheva', Rossen Nedialkov

"' Central Laboratory of Mineralogy and Crystallography, BAS, 1113 Sofia, Bulgaria
(E-mail:etarassova@mail .bg)

The present study aims at clarifying the effects of magmas mingling and mixing onto the chemical
composition and microstructure of accessory magnetite and ilmenite on the example of the
Petrohan pluton, using series of representative samples of granodiorite, hybrid gabbro and mafic
magmatic enclaves (MME). Both minerals are distinctly late magmatic being crystallized
simultaneously in the form of polyphase aggregates and containing a lot of inclusions of the earlier
minerals. The presence in some magnetites of inclusions of acid plagioclase in hybrid gabbro and
basic plagioclase in granodiorite indicates the time of magnetite crystallization - after the mixing of
magmas. The two minerals demonstrate contrasted response to the magma mixing in their
composition and microstructure. Magnetite in the all rocks shows almost homogeneous
microstructure with fine (0.3x5 micrometers) ulvospinel exsolutions distributed sporadically
parallel to {100} of magnetite. The ilmenite microstructure is more variable showing the presence
of numerous micro- and nanoscale hematite exsolutions distributed parallel to (0001) of ilmenite.
Magnetites from different rocks do not show essential differences in chemical composition being
with V and Al (V5,05 - 0.21-0.66 wt.%, Al,O3 - 0.37-1.2 wt.%) as most important minor elements.
The composition of ilmenite is more variable and shows as the features resulted from the magmas
mixing (increased contents of MnTiOjs in ilmenites from gabbro and MME - to ~20 mol% which is
more typical for granitoids) so the indications of specific chemical influence of the rocks (more
significant content of Mn in ilmenite from granodiorite — to ~35 mol% and more wide variations in
the content of Al and Fe’* in ilmenite from more basic rocks).
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Denizli ve Cevresindeki Termal Mineralli Sularin Tibbi Onemi

ipek F. Barut', Nergis Erdogan’, Begiim Berkoz’, Fulya Aldinc?
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Antik ¢ag uygarliklarindan bu yana Kaplica Tibbi (Balneoloji) uygulamalari, hastaliklarin
tedavisinde Onemli bir yer tutmaktadir. Giiniimiizde tedavi amaci ile kullanilan kaplicalarin
bircogunda Roma doneminde insa edilen kaplicalarin izini bulmak miimkiindiir. Halen tilkemizde
termal mineralli sularin geleneksel ve ampirik kullanimi halk saghgi agisindan biiyiik 6nem
tagimaktadir. Kaplica yorelerine 6zgii tarihsel ve kiiltiirel birikim, gegmis uygulamalarin deneyimi
ile birlikte degerlendirilerek giintimiizde yeni ¢aligmalarin oniiniin agilmasi saglanabilir.
Denizli/Pamukkale yoresi termal sulart hem tarihi kiiltirel yani hem de sularinin benzersiz
ozellikleriyle en onemli kaplica yorelerimizdendir. Biiyiik olgekte horst ve graben yapilari ile
temsil edilen Ege Bolgesi’nde genis dagilimli, aktif tektonizmanin sonucunda birgok termal kaynak
meydana gelmistir. Bu bolgede yeralan Denizli havzasi ¢ok sayida ve cesitlilikte termal mineralli
sularm yer aldigi Tiirkiye'de ve Diinya'da 6nemli bir alandir.

Bunlardan, Pamukkale termal mineralli su kaynaklari, ortalama sicakligi 35-36 °C olan kar beyazi
rengi ile gorsel agidan onemli bir degere sahip, diinyanin en biiyiik traverten alanlarindan birini
olusturmaktadir. Ortalama debisi 381,8 1/s olup, bikarbonat, siilfat, kalsiyum ve karbondioksitli
sulardir.

Ug kaynaktan ¢ikan Karahayit termal mineralli sulari 42-56 °C sicakligindadir ve debisi 40 1/s
tzerindedir. Karahayit-Kizillegen termal mineralli sulari ise 40 °C olup bikarbonat, siilfat,
kalsiyum ve karbondioksitlidir ve floriir ile demir igerir.

Buldan hipotermal/termal mineralli sularinin sicakhigi ise 16-56 °C arasindadir ve bikarbonat,
sulfat, kalsiyum, sodyum ve karbondioksit ile floriir igerir. Diger bir grup olan Saraykoy termal
mineralli sulart 55-99 °C arasinda sicakliga sahiptir ve bikarbonat, siilfat, sodyum ve stilfiirlidir
ayrica floriir ile arsenikli sulardir.

Cahsmamizda  Denizli yoresi termal mineralli kaynaklarinin tbbi ve jeolojik yonden
degerlendirilmesi amaglanmistir,

Anahtar kelimeler: Pamukkale termal mineralli sulari, Karahayit termal mineralli sulari, kaplica
1bbi (balneoloji), hidrojeokimya.

Medical Importance of Thermal Mineral Waters of Around Denizli

Since ancient times, civilizations Medical Spas (balneology) applications, has an important place in
the treatment of disease. In recently, with the aim of treatment is used in many of the spa built in
the Roman period it is possible to find traces of the spa. Currently, our country traditional and
empirical use of thermal mineral water is of great importance in terms of public health. Specific
historical and cultural background to the hot springs area, past experience with the applications are
assessed in front of today's opening of the new studies can be provided.

Denizli / Pamukkale thermal springs region, as well as cultural history and unique features, the
most important spa waters are from our district area. At the large-dimension horst and graben
structures represented by the wide distribution in the Aegean region with many thermz springs as a
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result of active techtonism has occurred. In this region, a large number and variety of the Denizli
Basin, where the thermal mineral waters in Turkey and is an important area in the world.

Of these, Pamukkale thermal mineral water springs, the average temperature of 35-36 °C with
snow white in color with a value visually important, the world's largest travertine areas constitutes
one. The average flow of 381.8 /s and water is include of bicarbonate, sulfate, calcium and carbon
dioxide.

Karahayit's thermal mineral water springs that runoff from three springs places 42-56 °C
temperature and the flow rate 40 I/s above. Thermal mineral water while Karahayit-Kizillegen is
40 °C, and water is include of bicarbonate, sulfate, fluoride, iron, calcium, carbon dioxide.
Buldan's hypothermal / thermal mineral water temperature is between 16-56 °C and bicarbonate,
sulfate, calcium, sodium and contain carbon dioxide, and fluoride. Another group, the thermal
mineral waters Saraykoy has a temperature between 55-99 °C and water is include of bicarbonate,
sulfate, sodium, fluoride, arsenic, sulfur.

In our study, thermal mineral springs of Denizli region aimed to evaluate the medical and
geological aspects.

Key words: hiydrogeochemistry, Karahayit thermal mineral waters, medical spa (balneology).
Pamukkale thermal mineral waters.

The Relationship between Fluid Inclusion Characteristics and Metallic
Enrichments of Ophiolite-Associated Listwaenites within IAE Zone, Cankiri
(Bakirh Village) and Kaymaz (Eskisehir) Region
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Mineralogical-petrographical determinations and chemical analyses as well as fluid inclusion
studies, which are conducted on listwaenitizations observed around Cankiri-Bakirlt village within
IAE zone, show that there is no textural evidence, related with any precious metal enrichment, and
there is no fluid inclusion characteristics, representing boiling zone, which plays a major role in
epithermal mineral enrichments. Hence, it is observed that ophiolite-associated listwaenites in this
region, located within Izmir-Ankara zone, listwaenitized by epithermal processes, bearing no
precious metallic enrichments during these phenomena.
On the other hand, although there are also precious metallic enrichments within granites in Kaymaz
region, major precious metallic enrichments are found within listwaenitized mafic rocks. Physical
and chemical features of conditions under which epithermal-origin precious metals formed can be
determined by petrographic analysis of fluid inclusion assemblages (FIA). Theoretical and
experimental data showed that boiling event is the most effective mechanism to deposit for
epithermal gold deposits. There are evidence for boiling events in the zones where samples had
high metallic enrichment ratios. It is indicated that areas, which have a metallic-rich distribution,
are mostly composed of colloform-textured silicas.
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That two separate regions, located within IAE zone, bear ophiolite-associated listwaenites in
Kaymaz region with a metal distribution differing from those in Cankiri-Bakirly village and
listwaenites in Kaymaz region are more enriched in metals than those in Cankiri-Bakirh village that
could be easily and precisely revealed by fluid inclusion petrography in a shorter time as well as
mineralogical-petrographical determinations and chemical analyses.

Key words: Cankirr ophiolites, kaymaz Ophiolites, the boiling event, listwaenitization, epithermal
Jormations.

IAE Zonundaki Ofiyolitlerle Tliskili, Cankir1 (Baklrh"Kiiyii) ve Kaymaz
(Eskisehir) Bolgesindeki Listvenitlerin Sivi Kapamm Ozellikleri ile Metal
Zenginlesmeleri Arasindaki Iliski

IAE zonu igerisinde yeralan Cankiri-Bakirli koyt civarindaki gozlenen listvenitlesmelerde yapilan
mineralojik-petrografik-kimyasal analiz ve sivi kapanim calismalari sonucu degerli metal
zenginlesmesini gosteren dokusal ozellikler tasimadigi ve epitermal zenginlesmelerde cok onemli
rol oynayan boiling zonu temsil eden sivi kapanim ozelliklerine rastlanmamustir. Dolayisiyle [zmir-
Ankara zonu lizerinde yeralan bu bolgede yer alan ofiyolitlerle ilskili olan listvenitlerin epitermal
sureclerle listvenitlestigi ancak bu olaylar sirasinda degerli metal zenginlesmesine sahip olmadigi
gbzlenmistir.

Diger taraftan IAE zonu igerisinde yeralan Kaymaz bolgesinde, granitler icerisinde degerli metal
zenginlesmelerine ragmen asil degerli metal zenginlesmelerine listvenitlesmis mafik kayaclarda
gozlenmektedir. Epitermal kokenli degerli metallerin olusum ortamlariin fiziksel ve kimyasal
ozellikleri, stvi kapanim birliklerinin (FIA) petrografik analizi ile belirlenebilmektedir. Teorik ve
deneysel veriler, kaynama olaymin epitermal altin yataklarinda etkili mekanizma oldugunu
gostermistir. Orneklerin metal oranlarinin yuksek oldugu zonlarda, kaynama olaylarnn delillerine
rastlanmustir. Metal dagilimlarinin zengin oldugu alanlarin daha ¢ok kolloform dokulu silikalardan
olustugu izlenmistir.

IAE zonu icerisinde yeralan iki ayri bolgede ofiyolitlere bagh olarak gelisen Kaymaz bolgesindeki
listvenitlerden metal dagilimlarimin Cankiri-Bakirh koyiindeki listvenitlerden farkls oldugu ve
Kaymaz bolgesindeki listvenitlerin metallerce daha zengin oldugu mineralojik-petrografik ve
kimyasal analizlerin yamsira kullanilacak olan sivi kapamim petrografisi ile daha kolay ve kisa
strede ve daha dogru olarak ortaya konabilecegi ortaya konulmustur.

Anahtar kelimeler: Cankir1 bolgesi ofiyolitleri, Kaymaz bélgesin ofiyolitleri, kaynama olayi,
listvenitlesme, epitermal olusumlar.
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Mineralogy and Chemistry of Bentonite Deposit at M’zila (Mostaganem)
NW Algeria

Abdelhak Boutaleb & Salima Bachouche

Laboratoire de Métallogéni —Houari Boumédiene University Department of Geology BP 32, 16111 El Alia,
Algiers, Algeria (E-mail: abdelhak_boutaleb @ yahoo fr)

At M’zila, about 40 km East of Mostaganem along the Chélif River a series of fourteen separates
bentonite beds occur interlayered with fine silts of marine Upper Miocene age. The exploited
bentonite beds varying in thickness from 50cm to 3m, are not sharply separated from the silt and
constitute the median member of the so called “formation des marnes bleues™.

The marine blues marl formation “formation des marnes bleues” in the Chélif basin is known to
occur in association with diatomaceous earth and ashy silts. The fresh bentonite is blue, quickly
weathering to brown, and contains many thin layers of siltstone and sandstone.

One of the top layers is friable and shows conchoidal fractures when dry. The fine sandy beds
below in the same sequence are cemented with calcite, glauconite and some opal and contain
zeolites. The lowermost layer in the sequence is friable and shows cracks filled with coarse mica.
Mineralogically the bentonite is composed of the clay minerals Montmorillonite, illite, chlorite, and
trace of kaolinite. Quartz, mica, and zoned feldspars form the common impurities.

Other characteristic minerals include zeolite (heulandite), cristobalite, rhyolitic quartz, tourmaline
and minor zircon. The clays have MgO contents varying from 1.80% to 3.79%. The CaO contents
vary widely due to presence or absence of the calcite. The mineralogical composition of the
bentonite and the interlayered siltstone suggested that they come from reworking volcanic ashs.
After erosion, the sediment is transported to a short distance then filed in reducing and confined
marine environment.

Key words: Algeria, Mostaganem, Bentonite, montmorillonite, heulandites, cristallobalite,
volcanic ashs.

Determination of Fluid Inclusion Characteristics and Mineral Exploration
Using them in the Zones of Porphyry-type Alteration in the Locality of
Erzurum-Oltu-inanmis by means of Fluid Inclusion Petrography

Giilay Sezerer Kuru!, Ismet Cengiz?, Mehmet Aslan?® ve Alper Sakitasd
"Maden Tetkik ve Arama Genel Miidiirliigii, Maden Etiit ve Arama Dairesi Bagkanligi,
TR-060800 Ankara, Turkey (gulaysezererkuru@fluidinclusion.com)
> Maden Tetkik ve Arama Genel Miidiirliigii, Maden Etiit ve Arama Dairesi Baskanligt,
TR-060800 Ankara, Turkey (ismetcengiz@yahoo.com)
SMaden Tetkik ve Arama Genel Miidiirliigii, Malatya bolge Miidiirliigii, TR-44100, Malatya. Turkey
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IMaden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiitleri Dairesi Baskanligi, TR-060800 Ankara, Turkey

(alpersakitas@yahoo.co.uk)

The study area, located in the eastern part of E Pontides, covers an area of about 20 km®. It
comprises various Jurassic-Cretaceous units, some of which bears a continuous succession lasting
until Upper Paleocene, bordered by about NE-SW trending structural lineaments. Exhibiting
distinct litho-stratigraphical characteristics, these units are categorized by Konak et al. (2001) as
four groups, Hopa-Borgka zone, Artvin-Yusufeli zone, Olur-Tortum zone and Erzurum-Kars
ophiolite zone, respectively from north to south, taking into consideration similarities between
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them. Of these belts, the southernmost Olur-Tortum zone is distinguished as “Olur, Aksu and
Gardakli Units” from north to south, and these units are chaotically overthrusted between inanmis
and Balkaya, constituting “Oltu Overthrusted Zone” (0O0Z) (Konak et al., 2001). Enclosing this
zone in the south, Tertiary successions are composed of Eocene marine clastic and volcanic rocks
at the bottom and Oligo-Miocene continental evaporitic and clastic rocks with andesitic-basaltic
volcanic rocks. The youngest units in the region are various Late Miocene volcanic rocks and Plio-
Quaternary deposits. Inanmig locality, situated within Oltu Overthrusted Zone, is 25 km W distant
from Erzurum-Oltu district, between Camlibel and Inanmis villages. In the locality, there are
observed outcrops of Jurassic-Cretaceous basic-character volcanics (Konak et al., 2001), coeval
with Meydantepe limestone, clastic rocks of Eocene together with acidic and basic rocks, intruding
all these rocks. Basic volcanic rocks of Jurassic-Cretaceous often show porphyritic texture,
intruded by acidic, intermediate and basic rocks and so subjected to a widespread alteration.
Alterations, which are observed in the field, are argillitization, limonitization, hematitization,
pyritization, chloritization and epidotization. Besides these, it is observed that basic volcanic and
acidic intrusive rocks contain quartz, calcite and pyrite veins/veinlets. The alteration, which is
observed in the field, is associated with tectonic lineaments and dykes, which developed oblique to
NE-SW line, which is the main tectonic trend in the region.

It may be estimated that there have been fluid inclusions, which are trapped within a magmatic-
hydrothermal system during the crystallization of magma. Therefore, we can obtain all data related
with ore genesis and follow ore mineralization. In order to do so, fluid inclusion types were
determined in both laterally and vertically on alterations occurred in porphyry copper deposits
(Bodnar, 1982). Zones of alteration and particularly ore mineralization may be easily determined
using this general assumption. Fluid inclusions observed in porphyry copper deposits vary in
distribution and type with their deeper emplacement. For instance, deeper- occurring oldest fluid
inclusions include chalcopyrite-bearing daughter minerals with milder salinity as liquid-rich
triphase fluid inclusions, while shallower-occurring younger fluid inclusions represented as
chalcopyrite-bearing gas-rich triphase fluid inclusions, and finally the shallowest fluid inclusion
assemblages, built from higher salinity magmatic liquids with co-existing halite- and vapour-rich
FIAs. Fluid inclusion assemblages (FIA), observed in the porphyry copper deposits, as well as
systematic variations occurred in time and place during the formation of deposits, allow to use
FIAs to seek these deposits efficiently.

For this reason, it is discussed that 65 samples were taken from alteration zones observed within
the study area to examine petrographically in both alteration and fluid inclusion. Characterizing a
phyllic zone, a mineral assemblage of quartz, pyrite, muscovite-illite, chlorite, hematite and
anhydrite was detected by means of alteration petrography. A table is both laterally and vertically
given by determining FIAs on samples obtained from these altered zones, especially those on
quartz samples. It is determined that altered samples taken from this locality characterize a phyllic
alteration zone and contain its related fluid inclusion assemblages except those representing an ore
mineralization zone.

Key words: fluid inclusion, coexisting, Sluid inclusion assemblages, porphyry copper deposits
(PCD).

Erzurum-Oltu- inanmis Bolgesindeki porfirik tip alterasyon zonlarinda sivi
kapanmim petrografisi ile sivi kapanim 6zelliklerinin belirlenmesi ve S1v1
kapanim ozelliklerinin aramacilikta kullanim

Caligma alani, Dogu Pontitlerin dogu kesiminde yer almaktadir ve yaklasik olarak 20 km2 lik bir
alani kapsamaktadir. inceleme alaninda, yaklasik KD-GB dogrultuya sahip yapisal hatlarla
siirlanan ve bir kisminda Ust Paleosen'e kadar siireklilik izlenebilen Jura-Kretase yash cesitli
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birlikler izlenir. Farkl: litostratigrafik ozellikler sunan bu birlikler, aralarindaki ortak yonler dikkate
alinarak kuzeyden giineye dogru Konak ve dig.2001 tarafindan Hopa-Borgka zonu, Artvin-Y usufeli
zonu, Olur-Tortum zonu ve Erzurum-Kars ofiyolit zonu olmak iizere dort zon olarak
gruplandirmustir. Bu kusaklarin en giineyinde yer alan Olur-Tortum zonu kuzeyden giineye dogru
“Olur, Aksu ve Cardakli Birligi” seklinde iinitelere ayrilir ve bu iiniteler, yaklagik [nanmis—Balkaya
arasinda diizensiz bir sekilde ekaylanarak “Oltu Ekayli Zonu”nu (OEZ) olustururlar(Konak ve dig.,
2001). Bu zonu giineyden simirlayan Tersiyer istifleri altta Eosen yasli denizel kirintih ve volkanik
kayalardan, iistte ise Oligo- Miyosen yasli karasal evaporitik kirintli kayalar ve andezitik-bazaltik
volkanitlerden olusur. Bolgede yer alan en geng birimler Ge¢ Miyosen yash gesitli volkanik kayalar
ve Pliyo-Kuvaterner yash ¢okellerdir. Inanmis bolgesi, Oltu Ekayli Kusag: iginde yer almakta
olup, Erzurum Oltu ilgesinin yaklagik 25 km B’sinda Camlibel ve Inanmis koyleri arasindadir.
Bolgede, Jura-Kratese yasl bazik karekterli volkanitler (Konak ve dig.2001) ile yine ayni yasli
Meydantepe kirectasi, Eosen yasli kirintih kayaglar ve biitiin bunlar1 kesen asidik ve bazik kayaclar
gozlenir. Jura-Kratese yash bazik volkanitler, ¢ogunlukla porfirik dokulu olarak gozlenen, asidik
ortag ve bazik kayaclar tarafindan kesilmisler ve yaygin bir alterasyona ugramuslardir. Sahada
gozlenen alterasyon, killesme, limonitlesme hematitlesme,  piritlesme, kloritlesme  ve
epidotlagmadir. Bunun yaninda, bazik volkanik ve asidik intriziif kayaglarda, kuvars, kalsit ve pirit
damar/damarciklarigozlenmektedir. Sahada gozlenen alterasyon bolgesel ana tektonik gidis olan
KD-GB hattina verev gelismis tektonik hatlarla ve dayklarla ilintili olarak gézlenmektedir.
Magmanin kristallenmesi  swrasmnda magmatik-hidrotermal sistem iginde kapanlanan sivi
kapanimlar tahmin edilebilmektedir. Dolayisiyle cevherlesme ile ilgili tiim verileri elde edebilir ve
cevherlesmeyi takip edebiliriz. Bu amagla porfiri bakir yataklarda gelisen alterasyonlarda hem
yanal hemde diisey olarak sivi kapamm tipleri belirlenmistir (Bodnar, 1982). Bu genel diistincenin
kullanilmas ile alterasyon zonlari ve ozellikle cevher zonlari kolayca belirlenebilmektedir. Porfiri
bakir yataklarindaki sivi kapanimlarin dagilimlart ve tipleri derinlerdeki yerlesimle degisikler
gostermektedir. Ornegin, daha derinlerde olusmus, en yash sivi kapanimlar, orta tuzluluga sahip,
kalkopiritten olusan daughter mineralleri iceren sivica zengin li¢ fazh sivi kapammlar icerirken,
daha yiizeyde ise genc sivi kapanimlar orta tuzluluga sahip kalkopiritli gazca zengin g fazli sivi
kapanimlar ile, en yiizeyde bulunan sivi kapamim birliktelikleri ise bunlar daha yiiksek tuzluluga
sahip magmatik sivilardan itibaren ve coexisting halitge ve buharca zengin FIA lardan
olusmaktadir. Porfiri bakir yataklarinda gozlenen sivi kapanim birlikleri (FIA) PCD yataklarin
olusumlari sirasinda zaman ve mekan arasinda meydana gelen sistematik degisikler, FIA’ larm bu
yataklarin arastirilmasinda etkili olarak kullanilmasina izin vermektedir.

Bu amagla caligma alani igerisinde gozlenen alterasyon zonlarindan seri olarak alinan 65 adet
ornekte alterasyon petrografis ile sivi kapanim petrografisi yapilmaya cahisilmustir. Alterasyon
petrografisi ile fillik zonu karekterize eden quartz, pirit, muskovite-illit, klorit, hematit ve anhidrit
mineral toplulugu tespite edilmistir. Bu altere zonlardaki ozellikle kuvarslardaki sivi kapanim
birliktelikleri alinan orneklerde hem yanal hemde diisey olarak belirlenerek bir tablo
olusturulmustur. Bolgeden alinan altere drneklerin fillik alterasyon zonunu temsil ettigi ve fillik
alterasyon zonuna ait stvi kapanim birliklerini i¢erdigi, ancak cevherlesme zonunu temsil eden sivi
kapanim birliklerine rastlanmadig: belirlenmistir.

Anahtar kelimeler; sivi kapammlar, coexisting (ayni sicaklik, basing ve kimyasal kosullarda
olusum), sivi kapamm birliktelikleri (FIA), porfiri bakir yataklari (PCD).
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Different Textural Features Of Silicifications in And around Amethyst Bearing
Veins of Giigii Village (Dursunbey-Balikesir)

Meltem GURBUZ ' and I. Sénmez SAYILI?

'Mersin University, Jewelry Technology and Design School, Department of Gemology Fikri Saglar Caddesi
Kuyuluk, Mersin, Tiirkive (E-mail: mgurbuz@mersin.edu.tr)
*Ankara University, Faculty of Engineering, Department of Geological Engineering
06100 Tandogan, Ankara, Turkey

In this study, as a general scheme, banded chalcedony occurences formed at the beginning stage
followed by amethyst formations and quartz bearing end stage crystalls are observed in the
rhyolites around Giigii village of Dursunbey-Balikesir. In the same area different textural features
of silicifications are also determined. The silica-rich solutions resulted the silicification of rhyolites
and also occupied the fractures of the rocks as veins. As a result of field works and mineralogical
and petrographical investigations; cavity or vug fillings, comb textures and banded textures are
observed as open space fillings and classified as primary textures. In the region, the subsequent
events caused deformations, resolutions, hydrothermal brecciations and recrystallizations and so
created secondary silicifications superimposed on open space fillings interpreted as replacement
and leafy texture.

These textural variations, overgrowing crystallizations, assemblages of amorphous and quartz-
amethyst crystals and replacement textures point out that the silica bearing solutions gave rise at
different stages and conditions. Furthermore, comb-banded and cockade textures in addition to
replacement textures in the amethyst veins indicate a formation of an epithermal system with a
depth of around 500 m. It can be also suggested that the amethyst bearing veins should have
formed at the boling where precious metal zone or a little bit upper part of it.

Key words: Balikesir, Dursunbey, Amethyst, Silicification, Texture

Gugii (Dursunbey-Balikesir) Ametist Damarlar1 Cevresindeki Silislesmelerin
Farkh Dokusal Ozellikleri

Bu calismada, Balikesir-Dursunbey Giigii koyii civarinda silislesmis riyoritler icinde genellikle
once bantlagmalar seklinde kalsedon daha sonra ametist biiyiimeleri ve son olarak da kuvars
olusumlari seklinde olan ve farkli doku ozelligi gosteren silislesmeler belirlenmistir. Bu silis
olusumlart riyolitleri hem silislestirmis hem de onlarda olusan kirik hatlarma damarlar seklinde
girmislerdir. Silislesmelerde yapilan saha gozlemleri ile mineralojik ve petrografik incelemeler
sonucunda, agik bosluk dolgusu olarak kovuk dokusu, tarak dokusu ve bantli dokular belirlenmis
ve bunlar birincil dokulari olarak smiflandirilmiglardir. Daha sonra kayaclarda ve damarlarda
gelisen deformasyon, ¢oziinme, hidrotermal breslesme ve yeniden kristallesme gibi olaylar sonucu
ikincil silislesmeler meydana gelmis ve bunlar ornatim dokular ve yapraksi dokular seklinde
yorumlanmistir. Hem agik bosluk dolgusu dokularin hem de binik dokularin genellikle i¢ ice, bazen
de birbirini izleyen evreler seklinde oldugu goriilmiistiir.

Bu doku cesitliligi, iist iste kristallesmeler, amorf ve kristal kuvars-ametist birliktelikleri ve
ornatma dokulari, farkli donemlerde ve kosullarda ortama silis geldigini kanitlamaktadir. Ayrica
ametistli damarlarda bosluk dolgularindan ¢ogunlukla tarak dokulari ile bantli ve kokart dokularin
gorilmesi buna karsin daha az olarak da ornatim dokularina rastlanmasi bu damarlarin olusum
derinliginin epitermal sistemlerin ortalama 500 metre derinligini temsil eden ve kaynamanin
meydana geldigi degerli metal zonu civarinda ve biraz iistiinde oldugunu isaret etmektedir.

Anahtar kelimeler: Balikesir, Dursunbey, Ametist, Silislesme, Doku
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Investigation of the Paleocene Sediments and Cretaceous-Tertiary Boundary in
the Kuh-e-Bandobast (Harm), Fars Province

Ramin Charoosaei!, Dr. Darioush Baghbani1 and Dr. Seyed Hamid Vaziri’

'N.I.O.C. Exploration Directorate,
?Azad University — North Tehran Unit — Geology group, 1st Dead End, Seoul St., NE Sheikh Bahaei Sq. P.O.
Box 19395-6669, Tehran-IRAN
(Email: ramin2838@yahoo.com)

The surface section of Kuh-e-Bandobast has been investigated for the Paleocene deposits and
evaluation changes throughout the Cretaceous — Tertiary boundary.This studied area is located at
50 km southeastern of Jahrum city. This surface section has 36m. thickness and lithologically
consists mainly of grey marls with cream-coloured to brown argillaceous limestone which belong
to the lower part of the Pabdeh Formation.The Paleocene strata conformably rest on the Cretaceous
deposits, whereas they gradually change to the Eocene deposits with no sharp lithological
changes.The biostratigraphical investigation has been carried out on 15 thin-sections. These
samples contain some index planktonic foraminifera such as: Globoconusa daubjergensis (Early
Paleocene) and Morozovella velascoensis (Late Paleocene) which reveal that the boundary of the
Cretaceous / Tertiary is quite continues in this part of Fars area.

Key words: Bandobast, Pabdeh Formation, Lithostratigraphy, Biostratigraphy, Cretaceous-
Tertiary boundary, Paleocene

Interpretation of Ikizlercesme Marine Terrace (Canakkale Strait) Based on
Stratigraphy, Paleontology and OSL Dating Results

Mustafa Avcioglu', Ahmet Evren Erginal’, Erdinc Yigitbas', Nafiye Giine¢ Kiyak® & Seving
Kapan-Yesilyurt'

'Canakkale Onsekiz Mart University, Department of Geological Engineering, TR-17020, Canakkale, Turkey
(E-mail: m_avcioglu@comu.edui.tr)
*Canakkale Onsekiz Mart University, Department of Geography, TR-1 7020, Canakkale, Turkey
Itk University, Department of Physics, TR-34444, Istanbul, Turkey

Along both coasts of the Canakkale Strait marine terraces, dissimilar each other with respect to
stratigraphic order, are found at 50 different sites and our knowledge on those sequences are
restricted with paleontological descriptions with the exception of a few recent dating works. In this
study, the so-called Ikizlercesme marine terrace located 5.8 km northeast of the city of Canakkale
is discussed with special reference to stratigraphic and paleontological characteristics as well as
Optically Stimulated Luminescence (OSL) dating from nine samples. Tectonic uplift rates in the
region are interpreted based on data obtained.

The studied terrace is 4 m thick and is found 8.9 m above the present sea level, overlying
unconformably Upper Miocene sandstones and claystones of the Intepe Member of Canakkale
Formation. The sequence is made up of seven units and starts at the bottom with a stratigraphic
level containing pebbles and shell fragments that passes upward into unconsolidated small coarse
pebbles of polygenic origin. A consolidated pebble band alternated upward with sandstone, small
pebbles, coarse sands, marl and a fossiliferous zone comprise the rest of the sequence. Within all
stratigraphic units, we defined various fossil shells, such as Cardium(Papillicardium) papillosum,
Paphia(Polititapes) senescens, Donacilla cornea, Cerithium vulgatum, Cerithium sp, Paphia sp,
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Cardium sp, Gibbula albida, Ostrea sp., Ostrea(Ostrea) edulis, Solen vagina, Bittium reticulatum,
Ringicula — conformis, —Rissoa splendida, ~Turritella communis, Cardium(Acanthocardia)
tuberculatum, Alvania carinata, Mytilaster lineatus ve Paphia rugata rugata. The OSL dating
estimations obtained reveal that deposition age of the sequence ranged between 153.8+10.9ka and
44.9+6.5ka. By means of deposition environment, fossil shells within the terrace are indicative of
the influx of salty waters of the Mediterranean. Interpretation of OSL results based on global sea-
level curves suggests that the region has about 1.3288 mm.year" uplift rate during the last
44.9+6.5ka. The uplift rate between 153.8+10.9ka and 44.9+6.5ka is estimated as 0.505 mm.year .

Key words: Marine terrace, stratigraphy, OSL age data, tectonic uplift, Canakkale Strait

ikizlercesme Denizel Taracasimin (Canakkale Bogazi) Stratigrafi, Paleontoloji
ve OSL Yas Verilerine Dayali Yorumu

Canakkale Bogazi kiyilarinda stratigrafik agidan uyum géstermeyen 50’ye yakin denizel taraga
bulunmaktadir ve bu denizel taragalar hakkindaki bilgiler birka¢ giincel ¢alisma disinda
paleontolojik yorumlara dayalidir. Bu calismada Canakkale kentinin 5,8 km kuzey -
kuzeydogusunda bulunan ve Ikizlercesme Taracasi olarak adlandirilan istif stratigrafik ve
paleontolojik yorumlarla birlikte 9 6rnek iizerinden yapilan Isik Uyarimli Liiminesans (OSL)
yaslandirmasina dayali olarak ¢alisilmistir. Elde edilen sonuglara gore bol gedeki tektonik yiikselme
hizi konusunda bir yorum yapilmustir.

Cahsilan 4 metre kalmliktaki taraca deniz seviyesinden 8,9 metre ylikseklikte bulunur ve agisal
uyumsuz bir dokanakla Ust Miyosen yash Canakkale Formasyonunun Intepe iiyesini olusturan
kumtas ve kiltaslarini iizerler. Yedi farkli stratigrafik birimden olusan istif, kirtlmis fosil kavkilar:
ile kum ve cakil tanelerinden olusan stratigrafik birim ile baslar ve iiste dogru polijenik kokenli
tutturulmams iri taneli ¢akil, ince bir bant seklinde peklesmis cakiltasi - kumtast birimi, polijenik
kokenli ince cakil-iri kum seviyesi, fosil kavkili marn seviyesi, zayif ¢cimentolu kumtasi ve fosil
kavkilari iceren ve demir alterasyonlu seviye ve en iistte diger birimlere gore oldukca kalmn olan
fosil bolluk zonu seklindedir. Belirtilen tiim stratigrafik birimlerde Cardium(Papillicardium)
papillosum, Paphia(Polititapes) senescens, Donacilla cornea, Cerithium vulgatum, Cerithium sp,
Paphia sp, Cardium sp, Gibbula albida, Ostrea sp. Ostrea(Ostrea) edulis, Solen vagina, Bittium
reticulatum, Ringicula conformis, Rissoa splendida, Turritella communis, Cardium(Acanthocardia)
tuberculatum, ~Alvania carinata, Mpytilaster lineatus ve Paphia rugata rugata fosilleri
tanimlanmugtir. Elde edilen OSL yaslandirma verilerine gére istifin cokelme yas1 153,8+10,9 ila
44.9+6,5 binyil arasinda degismektedir. ikizlergesme taracasindaki fosil kavkilar ¢okelme ortami
olarak Akdeniz tuzlu su ortamini isaret eder. OSL yaslandirmalari sonuglari kiiresel deniz seviyesi
egrisine gore yorumlandiginda bolgenin son 44,9+6,5 bin yildan beri yaklasik 1,3288 mm/yil
yikseldigi anlasilmaktadir. 153,8+10,9 bin yil ila 44,9+6,5 bin yil arasindaki gegen siirede ise
yiikselme orant 0,505 mm/y1l olarak hesaplanmistir.

Anahtar kelimeler: Denizel taraga, stratigrafi, OSL yas verileri, tektonik yiikselim, Canakkale
Bogazi
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Microbiostratigraphy and Litostratigraphy of Tarbour Formation in
Darbghaleh and Neyriz Sections in Zagross Highlands (Southeast Of Shiraz),
Iran

Mohammad Eyvazpoor !, Seyed Ahmad Babazadeh?, Seyed Javad Moghadasi?

" Department of Geoplogy, PayameNoor University of Iran, Daneshghah Sq., Birjand — Iran
(E-mail: m_eyvazpoor@yahoo.com)
? Department of Geoplogy, PayameNoor University of Iran, Vila St., Tehran,Iran

In this paper, are studied two sections of Tarbour formation, in Iran. Tarbur formation as a reef
related carbonate formation in upper Cretaceus, that defined in Zagross Highlands. Evaluations
showed that Tarbour formation at most composed from squatty layered and bulk foraminifered
limestones. By attending to evaluations, calculated age of this regions were not the same age in
Neyriz region from campanian to maastrichtian ages found and in Darbghaleh region maastrichtian
age detected. Founa fossils of tarbour formation does not have the same in two region. After than
studies, were counted in neyriz region, majority foraminifera have hialine crust, but type crust is
agglutine in area Darbghaleh. We was contribut this subject to different condition ecology in two
areas. ecology Forming maastrichtian sedimention is back reef in area Darbghaleh, that indicated
high depth and free cycle water (Carannant 2000), (Hottinger 1997). But in Neyriz region, we can
image that ecology sedimentions Tarbour formation is lagoon, that have lower depth and high
energy and we can understand that not exist continue levee in this area. In these studies also
material and type of Scandonea samniticia detected that does not observed up to now in Tarbour
formation. Index microfacies are Packstone and Wackestone in per two areas.

Detected indicator foraminifera in Tarbour formation in Darbghaleh region are as follows:
Minouxia gumbelitrioides, Dicyclina — schlumbergeri,., Rotalia  skourensis, Textularia  sp.,
Scandonea  samnitica, S . sp., Nezzazatinella sp., Nezazata  conica, Antalina cf. korayi,
Psuedolituonella reicheli , Idalina sp., Cuneolina sp., Coskinolina liburnica, Miliolidae

And detected ones in Neyriz region are as follows:

Dicyclina sp., Nezzazata sp., Psuedolituonella sp., Pseudomphalocyclus Blumenthali, Orbitoides
sp., O. media , Laffitina marsicana, L. sp., Broekinella sp., Scandonea sp., Rotalia skourensis,
Siderolites sp., Miliolidae.

Key words: Neyriz, Darbghale, Zagross, Campanian, Maastrichtian, foraminifer
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Creation of Complex Geologo-geophysical Database on Fergana Basin
(Eastern Uzbekistan)

Tsay Oksana G.
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49, N. Khodjibaev Str., Tashkent, 100041, Uzbekistan
E-mail: oksana_tsay@list.ru, tsay@uxnet.uz

Among regional structures of epiplatform orogenic areas of Tien Shan developed by the newest
movements, the Fergana depression is the object of special interest. During last fifty years the oil
deposits developmental Mesozoic and Cenozoic covering formations of Fergana basin are a basis
for oil extracting of the central part of Central Asia. Until now the structure of Mesozoic and
Cenozoic covering formations and Paleozoic foundation as well are object of hypotheses and
discussions. At present time there are a lot of geologo-geophysical data collected and compiled by
Uzbek and foreign scientists. The available integrated information has given the possibility to
implement the interpretation data in GIS environment.

The geologo-geophysical database includes layers, geophysical profiles and geological sections.
The layers it contains are at 0.5 and 0.1 km resolution (roughly at 1: 500,000 and 1:100,000 scale)
and includes the following themes: a relief (DEM), surface of Paleozoic foundation and
Mohorovi¢i¢ discontinuity. The geological database includes petrophysical properties of rocks for
various levels of depth observations. The geophysical database (seismic, gravimagnetic, thermal
fields) contains catalogues of profiles observed by different methods (deep seismic sounding, deep
magneto-telluric sounding), and heat flow data as well.

The 3D model for Fergana depression on the basis of images of deep structures has been created.
As a result the integrated GIS model elucidated the structure has been obtained, the structurally-
tectonic units have been detailed, and perspective areas on hydrocarbons distribution have been
detected.

Key words: Fergana depression, geologo-geophysical database, 3D model

The Recognition of Discharge Locations by ASTER TIR Data, Koycegiz Bay,
Mugla, Turkey

0. Bora GURCAY', Koray TORK', Tiirker KURTTAS? Umut T. AKCAKAYA', Murat
AKGOZ' and Fatih SAVAS'

'General Directorate of Mineral Research and Exploration, Ankara-TURKEY
“International Atomic Energy Agency (IAEA), Vienna-Austria

The Koycegiz Bay is located at the edge of the Western Taurus Mountains of SW Turkey.
The karstification is occurred in Jurassic-Cretaceous age of limestone and Eocene-Miocene age of
conglomerates in the area. The common heights around the area are chan ging from 0 to 1200 meter
within 1 kilometer to the landward. Therefore, there can be possible to observe the erosional
surfaces and plateaus with extremely affected landscape. Naturally, there can be seen widespread
Quaternary alluvium and springs discharged to the Bay.
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The study is objected to extract the discharge points to and suspended material distribution within
the Bay by the help of remote sensing techniques. Although there have been various researches
done, this study aims the correlation of these locations with the thermal infrared component of
ASTER satellite data.

Together with the pre-processing steps of the radiance at sensor data of ASTER level 1B, the
interested objectives were masked to avoid mixed spectral data of the uninterested objects. The
distribution of relative temperature next to the coastline, derived from the emissivity separation
algorithm, was correlated with the main structural information extracted from Landsat TM
anaglyph data and the caves developed along those faulted structures. The data of satellite
imageries and discovered caves are compared and merged with the previous submarine and surface
spring data. According to the comparison of that information, the results of processes done by
ASTER TIR data were strongly correlated with the collected field data. The bluish color of the
ASTER TIR relative temperature result represents the fresh water income to the Bay and the red
color displays the temperature of water is relatively higher degrees. The karstic springs are the
main locations that the karst outflow has been discharged to the Bay.

Key words: Sea Surface Temperature, Discharge, ASTER TIR, Kdycegiz Bay

ASTER TIR Verisi ile Koycegiz Korfezi Kaynak Bosalim Noktalarimin
Belirlenmesi

Koycegiz Korfezi Bati Toros Daglari’nin en bati kesiminde yer almaktadir. Bolgede karstlagma
Jura-Kretase yasli kiregtaslart ve Eosen-Miyosen yash konglomeralarda gozlenmektedir. Karadan 1
km uzakliktaki i¢ kesimlere dogru topografya 0 ile 1200 m. arasinda degismektedir. Bu ani
yiikseklik degisimi bolgeyi biiyiik oranda etkilenmis, platolar, vadiler ve asinma yiizeylerinin
gelisimine yardimer olmustur. Bunun dogal sonucu olarak da, genis yayilimli Kuvaterner aliivyon
cokelleri ve Korfez’e bosalan kaynaklar meydana gelmistir.

Calisma, uzaktan algilama yontemleri yardimiyla Korfez'e bosalan kaynak noktalarini ve
Korfez deki asili sediman dagilimini ortaya ¢ikartmayi amaglamaktadir. Ayrica, bolgede konu ile
ilgili yapilmis bir ¢ok arastirma olmasina karsin, bu calismada kaynak noktalarmm ASTER uydu
verisi termal kizil 6tesi (TIR) bileseni ile karsilastirimasint da hedeflemektedir.

ASTER seviye 1B verisinin on islem asamalart sonrasinda, ilgilenilen amag dogrultusunda
istenmeyen verilerin karma spektral verileri digta tutmak i¢in maskeleme yapilmistir. Kiyiya yakin
sularin emissivite ayirma algoritmasindan elde edilen bagil sicaklik dagilim goriintiisii, Landsat TM
anaglif verisinden ¢ikartilan ana yapisal unsurlar ile korele edilmistir. Magaralarin bu fayh yapilar
boyunca gelistigi anlasiimistir. Uydu verileri ve saha ¢alismalari sirasinda belirlenen magaralar
karsilastirilmis ve bu veriler onceki ¢alismalarla ortaya ¢ikartilan denizalti ve yiizey kaynak
noktalari ile birlestirilmistir. Birlikte yorumlanan bu bilgilere gore, ASTER TIR verisi ile yapilan
goriintii analiz sonuglart sahadan derlenen veriler ile biiyiik oranda eslesmektedir. ASTER TIR su
bagil sicaklik analiz sonuglarinda mavimsi renkler Korfez’e giren tatli sulart (karstik kaynak),
kirmizi renk ise nispeten daha yiiksek sicakliktaki sulari temsil etmektedir. Karstik kaynaklar
Korfez’e gelen ana karst bosalim alanlaridir.

Anahtar Kalimeler: Bagil Su Sicakligi, Bosalim, ASTER TIR, Koycegiz Korfezi
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Complex Analysis of Geological-Geophysical and RS data to Reveal
Perspective Areas for Gold
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(E-mail: elenakh73@mail.ru)
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(E-mail: sidoirina@yahoo.com)

Presentation offers the results of geological-geophysical, tectonic researches complex analysis on
Bukantau mountains territory with the use of remote sensing and GIS technologies to evaluate new
perspective mineralization areas.

The complex data processing includes:

I. Landsat TM image data processing by the landscape indication method;

2. Image data processing by the PCA analysis;

3. Faults and ring structure revelation by expert method;

4. Perspective areas revelation for ore appearance by probabilistic method:;

5. Perspective areas revelation for ore appearance by multiple coincidence method of
reference clots;

6. Use of special algorithms of spectral band ratio;

7. Analysis of geological-geophysical structure features of research territories to reveal

perspective areas.
Perspective areas were revealed on basis of remote sensing, geological, geochemical and
geophysical data analysis, mineralization control factors and comparison of different areas statistics
with reference clots.
Complex analysis allowed to extend ore field boundary on Jirakuduk, Aitym region and to reveal
new Perspective areas for statement of prospecting work for gold.

Key words: GIS, satellite image, gold, prospecting works.

Remote Sensing Studies on Alos-Palsar Image and Field Observations:
Structural Analysis of the Eskisehir Fault and Surroundings

Erdem GUNDOGDU', Oznur KARACA? & Siiha OZDEN?

" Canakkale Onsekiz Mart University, Can Vocational College, Programme of Mining Tecnology
TR-17400 Can/Canakkale, Turkey (e-mail: erdem@comu.edu.tr)
’ Canakkale Onsekiz Mart University, Engineering-Architecture Faculty, Department of Geological
Engineering
TR-17020 Canakkale, Turkey

Remote sensing studies on satellite images have been used in geological investigations as a new
method and/or technique in recent years. In this way, geological researches have been covered
valuable results while evaluation and interpretation.

The main aim of this study, make a comparison between field work and a lineament analysis on
Alos-Palsar image around the Eskisehir Fault and surroundings. In this study, we have determined
lineaments to structural analysis both remote sensing studies on radar images and measurements in
field works along the Eskisehir Fault and surroundings (39°35'00"-40°00'00" N and 29°57'30"-
30°50'00" E). In field works, we measured trends of the faults, Jjoints and beddings revealed as 386
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lineaments. Regional compressional direction from these data is the N35W-S35E. Furthermore, in
lineament analysis on Alos-Palsar image, we used the ERDAS IMAGINE-8.5 software. In remote
sensing studies and image processing, it has been firstly realized elimination (speckle reduction) of
interferences (noises) with using Frost filtering and secondly processed edge detection. Lineaments
were determined directly from Alos-Palsar image and only selected as the geological,
morphological and structural trends such as fault, fold axis, joint, linear and sharpen ridge and
valleys. In lineament analysis, to determination of structural trends, used the NW-SE direction
filtering and designated as 287 lineaments. All data have evaluated in rose diagrams and presented
to us a N5SOW-S50E compressional direction. This trend is a concordant with field data.

As a result of this study, obtained and evaluated concordant lineaments are mainly related to the
active tectonics and/or Neotectonic period of the Eskisehir Fault and surroundings in both field
works and remote sensing studies. However, it may say that the other determined discordant
lineaments should relevant as paleotectonic period structures, borders of geological units and/or
shading differences.

Key words: Alos-Palsar, lineament analysis, image processing, frost filtering, field works.

Saha Gozlemleri ve Alos-Palsar Goriintiisii Uzerinde Uzaktan Algilama
Cahsmalari: Eskisehir Fayi ve Yakin Civarimin Yapisal Analizi

Son yillarda yapilan jeolojik arastirmalarda; saha ¢alismalariyla es zamanl yiiriitiilen ve yaygin
olarak kullanilan tekniklerden birisi de, uzaktan algilama ¢alismalar: olup, bu ¢alismalar temelde
uydu goriintiilerinin islenmesi prensibine dayanmaktadir. Boylelikle, yapilan calismalarda daha
saghkli ve kaliteli veriler elde edilmekte ve birlikte degerlendirilebilmektedir.

Eskisehir Fayr ve yakin civarinda (39°35'00"-40°00'00" N ve 29°57'30"-3050'00" E) Alos-Palsar
goriintiileri tizerinde belirlenen ¢izgisellikler ile es zamanli olarak arazi ¢alismalari sirasinda bu
bolgeden olgiilen fay, eklem-catlak ve katman gidislerinin degerlendirilmesi sonucu bulunan
bolgesel sikigma rejimiyle olan iligkilerinin ortaya ¢ikarimasi amaclanmistir. Elde edilen tiim
veriler, giil diyagramlarinda degerlendirilmis ve yorumlanmistir. Eskisehir Fayr ve yakin civarinda
yapilan arazi cahismalari sirasinda; fay, katman, eklem ve ¢atlak durumlari olarak toplam 386 adet
gidis olgiilmiistiir. Bu verilerin olusumuna neden olan bolgesel sikisma yonii K35B-G35D dur.
Uzaktan algilama c¢alismalarinda kullanilan Alos-Palsar goriintiisii iizerinde, sirasiyla parazitlerin
(giiriiltiilerin) ortadan kaldirilmast (Frost Filtresi) ve kenar zenginlestirme (yonsel filtreleme)
islemleri gergeklestirilmistir. Yonsel filtrelemede, bolgesel sikisma yonii olan KB-GD yoni
secilmistir. Bu islemler i¢in, ERDAS-IMAGINE 8.5 yazilimi kullanilmustir. Cizgisellik analizinde;
fay, kivrim ekseni, catlak, tabaka, keskin sirt ve vadi uzanimlar: gibi yapisal ve morfotektonik
gidigler secilmistir. Bu c¢aligmalar sonucunda toplam 287 adet cizgisellik belirlenmistir. Bu
cizgisellikler belirlenirken; yapisal, jeolojik ve morfolojik ozelliklerin digindaki unsurlar dikkate
alimmamustir. Elde edilen 287 adet cizgisellik i¢in dogrultularina gore gl diyagrami hazirlanmustir.
Buradan elde edilen sikisma yonii K5S0B-G50D dur ve bu yoniin arazi ¢caligmalarindan elde edilen
verilerle uyumlu oldugu goriilmiistir.

Eskisehir fayr ve yakin civarinda ele alinan ¢izgiselliklerin, oncelikle giincel tektonikle iligkili
olduklart sonucuna varilmustir. Cizgisellik analizi sonucunda elde edilen sikisma yoniiyle
uyusmayan verilerin ise, bolgenin paleotektonik donemiyle iliskili yapilar olabilecekleri, bolgedeki
jeolojik birimler arasindaki sinirlart temsil edebilecekleri ve/veya ton farkliliginin bir sonucu olarak
olustuklari sdylenebilir.

Anahtar Kelimeler: Alos-Palsar, cizgisellik analizi, goriintii iyilestirme, yonsel filtreleme, saha
calismalari
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Detecting Meteorite Impact Craters by Software
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Itis possible to detect earth structures through today’s technology and software capabilities. Meteor
is a light phenomenon which results from the entry into the Earth's atmosphere of a solid particle
from space. Meteorite is a natural object of extraterrestrial origin (meteoroid) that survives passage
through the atmosphere and hits the ground. Meteorite impact craters on earth can be detected with
the support of a simple module using Mathworks Matlab from satellite imagery. The results can be
correlated with the existing ones which were provided by conventional methods. Thus, new or
unknown meteorite impact sites can be detected. This study can be a primary step and fast way of
detecting related structures and tracks especially for our country that a lack of information exists.
Future developments on the module would allow us to detect various other geological stuructures
as well.

Key words: meteorite, Matlab, satellite imagery

Meteorit Kraterlerinin Yazilimla Saptanmasi

Giiniimiiz gelisen teknolojileri ve yazilimlari sayesinde artan olanaklar dogrultusunda yer yapilarini
daha hizhi ve ayrintili  incelemek miimkiindiir. Meteor, kati bir nesnenin, uzaydan yeryiiziiniin
atmosferine girmesi sonucu olusan bir g1k olgusudur. Meteorit, diinyadisi kaynaklt (meteoroid)
olup, atmosferi ge¢meyi basararak yeryiiziine ¢arpan dogal bir nesnedir. Mathworks Matlab
kullamlarak olusturulacak basit modul aracihgi ile, uydu goriintiileri tizerinden yerylziindeki olasi
meteorit kraterleri sap:anabilir. Tespit edilen bu goriintiller, gecmiste bulunan ve geleneksel
yontemlerle varhgr bilinen meteor diismesi kayitlar: ile karsilastirilarak, heniiz kesfedilememis
kraterler farkedilebilir. Bu calisma, alaninda tzellikle yurdumuzda fazla calisma yapilmamis olan
meteorit kraterleri igin yapilacak arastirmalarda ilk ve ¢ok hizli bir adim olarak diistiniilmektedir.
Modiiliin gelistirilmesi ile farkli yer sekilleri de incelenebilinecektir.

Anahtar sozciikler: meteorit, krater, Matlab, uydu goriintii
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Land Use Change Detections of Mersin-Erdemli Region Using Remote Sensing
Techniques

Muhterem KUCUKONDER ve Tolga CAN
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(E-posta: tolgacan@cukurova.edu.tr)

Environmental landslide preparatory factors are generally considered during the assessments of the
spatial probability of landslides. Land use/cover maps, being most commonly used, should be
prepared representing the changes over time. In rural settlements of the Mersin and Erdemli region,
rainfall-induced landslide activities were observed on December 1968 and 2001. It has been
observed that some of the landslides in the region were occurred after man made land use changes.
In this study, land use/cover changes were evaluated between Mersin and Erdemli, using Landsat
TM, ETM+, ASTER and AVNIR-2 satellite images representing the years 1987, 2000, 2003 and
2008. Following the geometric and atmospheric corrections, the pan sharpening method was
applied in order to equalize the spatial resolutions of the images. Than, applying supervised
classification of each image, land use change variations over the time were compared. Accordingly,
it has been observed that the agricultural lands are gradually decreasing due to the fast urbanization
along the coastal belt whereas, forest lands are decreasing and agricultural lands are increasing
around the rural settlement areas.

Key words: Land use, supervised classification, remote sensing, Mersin, Erdemli.

Uzaktan Algilama Teknikleri ile Mersin-Erdemli Bolgesi Arazi Kullanim
Degisimleri

Heyelanlarin mekansal olabilirliginin degerlendirilmesinde genellikle heyelanlart hazirlayici
cevresel faktorler goz oniinde bulundurulmaktadir. Bunlardan arazi kullanimi ve ortiis, olduke¢a
sik kullanilmakla birlikte, zaman i¢indeki degisiklikleri de yansitacak sekilde hazirlanmasi
gerekmektedir. Mersin ve Erdemli bolgesi kirsal yerlesim alanlarinda asirt yagislarin tetiklemesi
sonucu 1968 ve 2001 yillarinda bolgesel dlgekli heyelan aktiviteleri gozlenmistir. Bolgede yapilan
arazi calismalarinda bazi heyelanlarmn arazi kullaniminda yapilan degisiklikler ile meydana geldigi
belirlenmistir. Bu calismada Mersin ve Erdemli arasinda 1987, 2000, 2003 ve 2008 yillarmna ait
Landsat TM, ETM+, ASTER ve AVNIR-2 goriintiileri kullanilarak, arazi kullanimi ve ortiistinde
meydana gelen degisiklikler belirlenmistir. Geometrik ve atmosferik diizeltmeleri yapilan farkls
coziiniirliikteki goriintiilere, goriintii keskinlestirme yontemi uygulanmistir. Daha sonra, kontrollii
siniflamalari yapilan goriintiiler iizerinden meydana gelen degisiklikler belirlenmistir. Buna gore,
calisma alaninda kiy1 seridinde kentsel yerlesim alanlarinda artisa bagl olarak tarim arazilerinde
azalma gozlenirken, kirsal yerlesim alanlart gevresinde orman arazilerinde azalma, tarim
arazilerinde ise artig gdzlenmistir.

Anahtar kelimeler: Arazi kullanimi, kontrollii simiflandirma, uzaktan algilama, Mersin, Erdemli.
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Geology, mineralogy, geochemistry, and genesis of Belash Abad Mn in
Northwest of Sabzevar, Iran
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Belash Abad mineralization zone are situated within ophiolitic melange in Sabzevar zone in
Northeast of Iran. The Sabzevar ophiolite is a highly dismembered ophiolite complex located along
the northern boundary of the central Iranian microcontinent (CIM), and the ophiolite was emplaced
during northeast dipping subduction (i.e. closure) of this segment of the Tethyan seaway (Sabzevar
Ocean). There are several ophiolitic manganiferous chert deposits, primarily of late Cretaceous to
carly Paleocene age known within Sabzevar ophiolite, that including of a number massive,
manganiferous chert lenses containing 25 to 50 percent Mn, and averaging 1 m in thickness by 10 m
subcircular diameter. The Mn-bearing ore bodies of Belash Abad are occurred as discontinuous
patches intimately associated with cherts and mata-spilites.

Mineralization at Belash Abad can be subdivided into three stages: syngenetic, diagenetic and
epigenetic. Ore minerals are Hausmanite, jacobsite, pyrolusite and trace amounts of psilomelane,
and Fe-oxide minerals; gangue minerals are mainly quartz and Barite and calcite. The main
wallrock alteration is propylitization and carbonatization alteration. The geochemistry of deposit is
characterized by an enrichment of Mn, Fe, Si, Al, Cu, Ni, Zn, Co, Ba, Ti, Sr, V, Pb, the rare earth
clements. Fe is strongly fractionated from Mn within the ores (Fe/Mn < 0.1), and Fe/Mn ratios
decrease upward. Both their geology and chemistry (Mn/Fe, Si/Al) indicate that the ore lenses are
hydrothermal and Mn mineralization occurred in a sedimentary environment as sea floor exhalative
process.

Key words: Ophiolitic melange, Mn mineralization, Hydrothermal

Informativeness of Remote Sensing Methods and Prognostic Evaluation of Ore
Potential of the Lesser Caucasus

Imamverdiyev N.A., Baba-zadeh V.M., Mamedov M.N., Khalafly A.A., Akhmedov D.M. &
Mansurov M.I.

Baku State University, Geology deparment, AZ1148 Baku, Azerbaijan
(E-mail: inaziml7@yahoo.com)

In deciphering space imagery can provide a number of zones near the meridional and latitudinal
fault structures with ore concentrates and value, respectively, the cross-cutting lineaments. this
restriction is noted in respect of gold mineralization and tuthun-zod ore fields (geycha-akera zone),
shekerdara-pyazbashi gold, geydag, misdag and other copper - and molybdenum-porphyry ore
fields mishano-zangezur zone. in somhito-karabakh area, performed mainly jurassic and cretaceous
voleanic, sedimentary and volcanic-sedimentary formations less, the concentration of pyrite and
copper-porphyry, satellitic gold ores, it is expected to periklinal anticlinoria, especially shamkir
horst-raising, characterized by multiple forms of intrusive and effusive magmatism. for
polymetallic ores interesting lineament zone with barite-polymetallic mineralization that extends
from shamkir in the north-west to agdary south-east. gold-polymetallic mineralization tends to the
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deflection in the first place - kazakh, with young acidic magmatism, where we have identified a
number of sites with concentrations of methyl nobly - polimetalic copper mineralization. industrial
iron ore, cobalt, alunite associated with upper jurassic lime-pyroclastic formations and tends to
exocontacts dashkesan intrusion. in geycha-akera zone, characterized by intensive development of
tectonics and ophiolite complex along the general caucasian, near latitude deep faults, are widely
developed faults near the meridian - the transverse and diagonal directions. the most characteristic
of these transverse tectonic joints is zod-terter horizontal line, where many stand-ferrous ore and
precious metals. they are controlled by deep faults, and hydrothermal mineralization - to portions of
the intersection of structures, localized in the fragmented vaults anticlines in the presence of
lithologic screens. in the manifestation of gold also play an important role fractured structure,
delimiting the large structure. within kelbajar superimposed troughs or along its outer contour, in
the anticline, dedicated to the areas of structural uplift of the lower floors, broken intersecting
faults, is also not excluded the possibility of identifying new gold projects.

Key words: Remote sensing methods, ore mineralizations, Lesser Caucasus

Moyiil Iron Deposit, a Hydrothermal Mineralization Event in Recent Age

H. Shokouhi', R. Rostampour?

"Geological Survey of Iran, EI-Gloli Road, Tabriz, Iran.
? Department of Geology, PayameNoor University of Iran, Mashrouteh St., Tabriz, 51 746, Iran
(E-mail: hassan_shokohi@yahoo.co.uk)

The observation of a hydrothermal metallic mineralization processes is almost impossible in this
recent age, but the Moyiil Fe mineralization in the NW of Iran is an exception. This mineralization
is located in the south part of the Moyiil village and north-west of the Quaternary Savalan volcano
with a height of 4811m. The young Savalan lavas are solidifying (i.e., turning to rock!) into
underground status, and are causing the abundant development of active geothermal fields around
the area. Consequently, the geothermal fluids-, and related hydrothermal activities-, are observed
as hot springs in the studied area. For example, the Queynarje hot spring with 85°C temperature is
one of the hottest springs in Iran and is located in the studied area. The mentioned hydrothermal
fluids are influencing non-consolidated young terraces and depositing ore bodies on them, under
conditions of Eh-pH variation. The size of the outcrop with ore body development is approximately
0.5 km2. As an example, there is a hot spring (T=45°C & pH=5) in the central part of the
mineralized area with a distinctive red colour and a stinking sulphur-iron- smell. The fluid is
flowing from this spring and it is mixing with carbonate-rich meteoric fluids causing the pH
variation and depositing the iron mineralization around the hot spring as cemented bedded masses.
It seems that this mineralization has been actually forming “rush beds”. The main textures of the
ore are dependant on “rush stank” section shapes. In some cases, the destruction of the “rush stank™
body causes the change in their shape model to porous textures into which iron mineralization
forms. In addition, the formation of iron oxide stalactites and stalagmites is also observed. From a
mineralogical point of view, this iron mineralization consists of hematite, solar hematite, goethite
and limonite from the hydrothermal fluid contents of Fe & S. It can be described as high oxidation
condition, which is not allowing the sulphide phase mineralization (or fast destruction of it).

Key words: deposition, geothermal, hot spring, rush, Moyiil, Savalan
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The Secondary Mineralization in Syngenetic with Sedimentation Karst-
Unconformlty Type Metabauxite Horizons in the Marble Sequence which were
formed the ilbir Mountains (Milas- -Mugla) in Southwestern Menderes Massif
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The Ilbir Mountains in the Milas-Mugla region within the southwestern Menderes Massif host
syngenetic with sedimentation karst-unconformity-type metabauxite horizons within an Upper
Cretaceous-Early Paleogene aged marble sequence which was affected by Alpine tectono-
metamorphism. The marble sequence including these metabauxite horizons was tilted and thrusted,
and also, dips 75°SW because of tectonic movements. The metabauxite horizons were occurred in
three distinct colored and textured carbonaceous units of the marble sequence, and were affected
from variable metamorphic overprint.

The lower metabauxite horizons at Zeytinli hill and near Kuru stream were more affected by the
burial metamorphism because of thicker lithostatic mass, but were less affected by the tectonic
tilting and fracturing. These horizons are characterized by corundum (emery) as main bauxite
constituent. There also exist similar corundum mineralizations elsewhere in the Menderes Massif,
such as Soke, Cine and Karacasu (Aydin) regions, Yatagan (Mugla) region.

However, the upper metabauxite horizons at Kiigiikcamlik, Biiyiikgamlik and Akcakmak hills were
less affected by the burial metamorphism because of thinner lithostatic mass, but were more
affected by the tectono-metamorphism. Therefore, these metabauxite horizons were strongly
fractured in themselves, and they were occurred a fracture zone. They are characterized by diaspore
(diasporite) as main bauxite constituent. These horizons include gem-quality diaspore (zultanite),
muscovite, chloritoid, specular hematite, donbassite, ilmenite, and calcite minerals.

The gem- quallty diaspore crystals and accessory minerals were secondary formed by hydrothermal
remobilization of bauxite ore components in open spaces crosscutting the metabauxite horizons.
The hydrothermal mineral assemblage consists of large crystals discordant to the metabauxite
foliation and is generally found in structural traps, such as cracks, fractures and fold hinges. These
metamorphogenic mineralization is only bound to the metabauxite horizons in this region. Also,
they do not exist into the hanging wall or footwall of the marbles.

Thin sections of weathered "massive and leopard structured" bauxite ores indicate that the ori ginal
ore consists mainly of fine-grained diaspore, corundum, chloritoid, and muscovite with minor
amounts of Fe- and Ti-bearing opaque minerals (hematite and ilmenite) as well as calcite veins.
This composition reached us to the conclusion that the remobilized origin mineral paragenesis in
the fracture zone is wholly derived from the metabauxite ore constituent.

Key words: Diaspore, Metamorphogenic mineralization, Menderes Massif, Ilbir Mountains,
Milas-Mugla
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Giineybati Menderes Masifinde [Ibir Daglarim (Milas-Mugla) Olusturan
Mermer Serisi Icerisindeki Sedimantasyon ile Es Olusumlu Karst Uyumsuz-
Tip Metaboksit Kusaklarindaki ikincil Mineralizasyon

Giineybati Menderes masifi icerisinde, Milas-Mugla bolgesinde yer alan Ilbir daglari, Alpin
tektono-metamorfizmasi tarafindan etkilenmis Ust Kretase-Alt Paleojen yash mermer serisi
icerisindeki sedimantasyonla es olusumlu karst uyumsuz-tip metaboksit kusaklarina ev sahipligi
yapmaktadir. Bu metaboksit kusaklarini iceren mermer serisi, tektonik hareketlerle bikiilmiis ve
bindirilmis ve de 75°GB’ya egimlenmistir. Bu metaboksit kusaklar mermer serisinin ti¢ farklt renk
ve yapidaki karbonatli birimleri igerisinde olusmus ve degisik metamorfik siiryajlara sahip
olmustur.

Zeytinli tepedeki ve Kuru dere yakimindaki alt metaboksit kusaklar, daha kalin litostatik kiitle
nedeniyle gomiilme metamorfizmasindan oldukga etkilenmis, ancak tektonik biikilme ve
kiriklanmadan daha az etkilenmislerdir. Bu kusaklar, ana boksit bileseni olarak korundum
(zimpara) ile dzgiinlesirler. Buna benzer korundum mineralizasyonlar1, Menderes Masifinin baska
yerlerinde de bulunmaktadir. Ornegin, Soke ve Karacasu (Aydm) bolgeleri, Yatagan (Mugla)
bolgesi.

Buna karsilik, Kiiciikcamlik, Biiylikcamlik ve Akgakmak tepelerdeki tist metaboksit kusaklar, daha
ince litostatik kiitle nedeniyle gomiilme metamorfizmasindan daha az etkilenmisg, ancak tektono-
metamorfizmadan daha fazla etkilenmislerdir. Bu nedenle bu metaboksit kusaklar, kendi icerisinde
siddetle kiriklanmis ve catlak zon olusturmuslardir. Bunlar ana boksit bileseni olarak diaspor
(diasporite) ile 6zgiinlesirler. Bu kusaklar, stistast kalitesinde diaspor (zultanit), muskovit, kloritoid,
spekular hematit, donbassit, ilmenite ve kalsit mineralleri icerirler.

Siistast kalitesindeki diaspor kristalleri ve aksesuar mineraller, metaboksit kusaklarint enine kesen
acik bosluklar igerisinde birincil boksit cevher bilesenlerinin hidrotermal hareketlenmesi ile
olusmuslardir. Hidrotermal mineral birlikteligi metaboksit yaythmina uyumsuz iri kristallerden
meydana gelmistir ve genellikle yapisal tuzaklar icerisinde org. catlaklar, yarihmlar ve kivrim
mafsallarnda bulunur. Bu metamorfojenik mineralizasyon, sadece bu bolgedeki metaboksit
kusaklarlar igerisindedir. Hatta altlayan ve Ustleyen mermerler i¢ersinde bile bulunmazlar.

Ayrigmis “masif ve leopard yapili” boksit cevherlerinin ince kesitleri ortaya ¢ikartmstir ki, orijinal
cevher baglica ince taneli diaspor, korundum, chloritoid ve muskovit, daha az miktarlarda Fe ve Ti
iceren opak mineraller (hematit ve ilmenit), ve ayni zamanda da kalsit damarlarindan meydana
gelmistir. Bu kompozisyon bizi, ¢atlak zonu igerisinde yeniden hareketlenmeyle olusmus mineral
parajenezinin, tiimiiyle metaboksit cevherinin bilesenlerinden tiiredigi sonucuna ulastirmaktadir.

Anahtar kelimeler: Diaspor, Metamorfojenik mineralizasyon, Menderes Masifi, Ilbir Daglari,
Milas-Mugla
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Genetic Relations Between Skarn Mineralization and Geochemical Properties
of Cataldag Granitoid (Balhkesir) and Comparision with World Skarn
Granitoids

Ayse Orhan and Halim Mutlu

Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Boliimii, TR-26480, Eskisehir
(E-mail: ayorhan@ogu.edu.ir)

Many studies show that systematic correlations between the composition of plutons and the metal
content of associated skarn deposits. In northwest Anatolia is known to developed magmatic
intrusion as a result of post-tectonics events (Alpine orogenes) and associated with this intrusion
Fe, Cu and W type skarn deposits. In eastern Susurluk area, skarn zones occurred at contact
between Cataldag Granitoid which is one of these plutons and carbonate units. There have been
previous studies of wollastonite and copper mines. In this area endo- (plagioclase and pyroxene)
and exo-skarn (garnet, pyroxene, vesuvianite, wollastonite) zones developed. Schelite and copper
mineralizations evolved during different stages of magma crystallization, in the calcic exo-skarn.
Calc-silicate mineral compositions in the Susurluk skarn deposit reflect to a typical oxidized W and
Cu skarn.

The Cataldag Granitoid shows different mineralogical and textural properties from the core to the
margins. Granitoid has a holocrystalline texture and composed of quartz, plagioclase, K-feldspar,
hornblende and biotite + pyroxene + apatite + sphene + tourmaline + opaque minerals at the core.
At the margins, granitoid has a porphyric texture: biotite replaces hornblende and becomes a major
mineral. Toward to the skarn contact, as a result of metasomatic interactions developed secondary
minerals and alteration products such as epidote, pyroxene, calcite and chlorite, sericite,
respectively. Based on mineralogy and geochemistry, Cataldag Granitoid classified as a granite-
granodiorit. The Cataldag Granitoid shows subalkaline, calc-alkaline characteristics like most
worldwide skarn granitoids that it has a typical W feature with porphyric texture, I-S type granite
and peraluminous-metaluminous (wide-fractionation) character affinity. Geochemical composition
of the Cataldag Granitoid compared with different world skarn granitoids (e.g K,0-SiO,; MgO-
Si0,; Na,O+K,0-Si0,; (Fe,03+Ca0+Na,0)/K,0-Si0,), pluton shows similar to the other felsic
Mo-Sn-W skarn granites. High Rb and low V, Sc, Ni contents belong to Cataldag Granitoid
indicates W skarn pluton character.

Key words: Schelite, copper, skarn mineralization, Susurluk skarn deposit, Cataldag Granitoid.

Skarn Mineralizasyonu ve Cataldag Granitoyidinin (Balikesir) Jeokimyasal
Ozellikleri Arasindaki Kokensel Tliski ve Diinyadaki Skarn Granitoyidleri ile
Karsilastirilmasi

Bir¢ok ¢aligma skarn yatagiin metal icerikleri ile skarni olusturan pliitonlarin kimyasal bilesimleri
arasinda siki bir iliski oldugunu gostermektedir. Kuzeybati Anadolu’da post-tektonik (Alpin)
olaylar sonucu magmatik intriizyonlar ve bu intriizyonlarla iligkili olarak Fe, Cu ve W tipi skarn
yataklarmnin gelistigi bilinmektedir. Bu pliitonlardan birisi olan Cataldag Granitoyidi ile karbonatli
birimler arasindaki dokanakta skarn zonlari gelismis ve gecmis yillarda bolgede vollastonit ve bakir
madenleri isletilmistir. Bolgedeki skarn zonunda endoskarn (plajiyoklaz-piroksen) ve ekzoskarn
granat-piroksen—veziivyanit-vollastonit) zonlarinin gelistigi gozlenir. Kalsik karakterli ekzoskarn
zonunda, granitoyidin farkli kristalizasyon evrelerinde seelit ve bakir mineralizasyonlari
geligmistir. Susurluk skarn yataginda kalk-silikat minerallerin bilesimleri de tipik okside W ve Cu
skarn ozelligini yansitmaktadir.
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Cataldag Granitoyidi mineralojik ve dokusal ozelliklerine gore cekirdekten kenar fasiyeslere dogru
farkliliklar sunmaktadir. Granitoyid g¢ekirdekte holokristalin dokuda olup kuvars, plajiyoklaz, K-
feldspat, hornblend ve biyotit + piroksen + apatit + sfen =+ turmalin + opak minerallerinden
olusmaktadir. Porfirik dokulu kenar fasiyeslerde ise hornblendle yer degistiren biyotitin hakim
mineral oldugu goze carpar. Skarn kontagina dogru metasomatik etkilesimler ile de epidot,
piroksen, kalsit gibi ikincil mineraller ve kloritlesme, serisitlesme gibi alterasyon liriinlerinin
gelistigi gozlenir. Cataldag Granitoyidi mineral bilesimi ve jeokimyasal siniflamaya gore granit-
granodiyorit arasinda bilesim sergilemektedir. Diinyadaki diger skarn granitoyidleri gibi subalkalin,
kalk-alkalin karakterli olan Cataldag Granitoyidi, porfirik doku ve I-S tipi granit ozellikleri ve
metaluminyum-peraliiminyum (genis franksiyonlanma) karakteri ile de W skarnlarm belirgin
ozelliklerini tasimaktadir. Cataldag Granitoyidi diinyadaki cesitli skarn granitoyitlerin jeokimyasal
ozellikleri ile karsilastirildiginda (6rn.:K,0-S103; MgO-SiOy; Na,O+K,0-S105;
(Fe,05+Ca0+Na,0)/K,0-Si0,) felsik ozellikteki Mo-Sn-W skarn granitleri ile benzer ozellikler
sergilemektedir. Granitoyide ait yiiksek Rb ve diisiik V, Sc, Ni icerikleri ise W skarn pliitonunu
karakterize etmektedir.

Anahtar kelimeler: Seelit, bakir, skarn mineralizasyonu, Susurluk skarn yatagi, Cataldag
Granitoyidi

Magmatism, Hydrothermal Alteration and Base Metals Mineralizations in
Dostbaglu Area, East Ardebil, Northwest Iran

Zahra Badakhshan' and Mohsen Moaiid®

"Payamnoor University, *Tabriz University
badakhshan.l1046@yahoo.com — m.m20010@yhoo.com

The study area (Dostbaglu) is located in NW of Meshkinshar, as a part of Western Alborz-
Azarbaijan zone. After the end of Oligo-Miocene magmatism, active basalt-andesite- and rhyolite
volcanism developed in the area. The outcrop of this volcanism is observed as a volcanic dome
forming around the Aharchai and Gharesou area (Kojangh,Gheshlagh, Dostbaglu). Because of
increasing temperature and oxidation zones close to extrusion site, the red horizons formed. The
top set layers of volcanism in the area occur in drought conditions. The monzonite and quartz
monzonite intrusive masses and hydrothermal fluids related to them caused the polymetallic
mineralization (including, copper, silver, molybdenum and gold). Because of plating in one of the
locally active zones, and because of strong tectonic events caused by the northwest- southeast and
north- south direction faults in this area, one can find an active zone, which facilitates the
infiltration of the hydrothermal fluids to surface and extends the alteration zones. Then, the altered
materials have been eroded and leached by meteoric processes and stream channels. The altered
materials and subsurface erosion have been sedimented in quiescent paths of the river (meander
and river banks). Concentration of chalcopyrite and malachite has been observed in the northern
valley of Dostbaglu. One can observe a strong copper mineralization in altered zones at the
southwest of Kuhghaleh around the Dostbiglu neighbourhood with varieties of quartz mass, as well
as the formation of kaolinite and alunite in the areas by fluids coming from the intrusive masses.
One can also observe the enrichment of arsenic and molybdenum in the areas. It is concluded that
we should prospect and explore this area for the skarn types iron deposits and as well as for the
polymetallic mineralization because of existing granitoid intrusive masses and of Eocene
volcanism.

Key words: hydrothermal alteration, volcanism, mineralization, Dostbaglu
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Geophysical Methods on Exploration of Nickel Laterites—Gordes
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As it is known lateritization is formed by enrichment of some elements near the surface due to the
alteration of rocks in rainy and temperate climates. All around the world, laterites are formed at
almost horizontal areas, have 10 — 15 m thickness, transitional contact with fresh rocks and gentle
folded structure. At tectonic zones like as in Turkey, laterites couldn’t keep their primary location
and partially migrated. During this formation period laterite soil spreads on very large areas and it
is possible that some part of laterite mineralization could leave under the other units because of the
tectonics. Since 2002, META has been studied on the geology and the mining potential of Gordes
Nickel formations. To decrease the drilling expenses when defining the real mineralization zones of
laterite that spread on very large areas, different geophysical methods were tried. At first, as a part
of Direct Current Resistivity methods Schlumberger electrode array type Vertical Electrical
Sounding (DES) method and Wenner-Beta electrode array type Resistivity Profile (RP) studies
were applied. Horizontal and vertical differences in resistivity were defined in detail by means of
these studies on laterite areas and especially areas where the resistivity difference is high, like;
clay, limestone, silica, and relatively limonitic zones, could be distinguished. After the primary
studies with direct current resistivity methods, application of IP method became a current issue. In
[P method together with the resistivity parameter, chargeability is also measured. For testing the
method, it was applied to a profile in the laterite area where the direct current resistivity methods
and drilling were done before. After the test, comparison was made on the cross-sections of
adjusted 2D resistivity model, the cross-sections of IP chargeability model and geological cross-
sections. As a result, the study showed that there was a great accordance between the cross-sections
of adjusted 2D resistivity model, cross-sections of IP chargeability model and geological cross-
sections. Within the scope of this approach, in several laterite areas of the region exploration
studies of nickel laterites were done by means of IP method. In conclusion from the geophysical
methods [P method can be used for exploration of the nickel laterite formations. After the
evaluation of IP survey data of the geological units detected in the lateritic areas, it was tried to
determine the resistivity and the chargeability parameters.

Nikel Lateritlerin Aranmasinda Jeofizik Yontemler-Gordes

Bilindigi gibi lateritlesme 1lman ve yagish iklimlerde kayagclarmn alterasyonu sonucu bazi
elementlerin yiizeye yakin kisimlarda zenginlesmesi ile olusmaktadir. Diinya genelinde olusan
lateritler nispeten diiz alanlarda 10-15 m ye varan kalmliklarda taze kayag ile olusan siniri gegisli
ve hafif kivrimli bir yapiya sahiptir. Ulkemizin iginde oldugu tektonik kusaklardaki gibi alanlarda
lateritlesmeler ilksel konumlarimi koruyamamakta ve kismen tasinmaktadir. Bu olusum sirasinda
laterit topragi ¢ok genis alanlara yayilmaktadir. Bir kisim laterit olusumu da tektonizma ile diger
birimlerin altinda kalabilmektedir. META 2002 yilindan bu yana Gordes Nikel olusumlarmin
jeolojisi ve maden potansiyeli iizerinde ¢aliyma yapmaktadir. Bu calismada ¢cok genis alanlarda
gozlenen lateritlesmenin gergek yerinin tespiti sondajli arama masrafini azaltmak icin degisik
jeofizik yontemler denenmistir. Baslangigta dogru akim rezistivite yontemi kapsaminda
Schlumberger elektrot diziliminde diisey elektrik sondaji (DES) ve Wenner-Beta elektrot
diziliminde rezistivite profili (RP) calismalari yapilmistir. Laterit alaninda yapilan DES ve RP
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calismalariyla diisey ve yanal yonlerdeki rezistivite degisimleri daha ayrintili olarak belirlenmistir.
Bu calismalar sonucunda 6zellikle rezistivite farki olan kil, kiregtast, silis ve nispeten limonitik
alanlar ayirt edilebilmistir. Nikel lateritlerin aranmasinda dogru akim rezistivite yontemi
kullamlarak yapilan ilk galigmalarin ardindan [P yonteminin uygulanmasi giindeme gelmistir. IP
yonteminde rezistivite ile birlikte sarjabilite parametresi de Glgiilmektedir. Y&ntemin denenmesi
amact ile dogru akim rezistivite ve sondajl arama ¢alismalarinin yapildig1 laterit alandan segilen
bir profilde IP yontemi uygulanmistir. Bu deneme sonucunda tiretilen diizeltilmis iki boyutlu model
rezistivite ve model IP sarjabilite kesitleri ile jeolojik kesit karsilastirildiginda, bunlarin iyi bir
uyum icinde oldugu goriilmiistiir. Bu yaklasim cercevesinde, bolgedeki diger birgok alanda [P
yontemi ile nikel lateritlere yonelik arama programi gergeklestirilmistir. Sonug olarak jeofizik
yontemlerden IP yontemi, lateritik nikel olusumlarinin aranmasinda kullanilabilmektedir. Laterit
alanlarinda saptanan birimlerin IP verileri degerlendirilmesi sonucunda rezistivite ve sarjabilite
parametreleri belirlenmeye caligilmistir.

Early Discoveries in PreGold Gold Tenements in West Africa
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¥ PreGold Madencilik AS. Istanbul , Turkey (e-posta: mehmetk@pregold.com)
Y PreGold Mali SA. Cite du Niger, Rue:28 Porte No:136 Mali, West Afrika iinon@pregold.com)

Gold mining in West Africa is known since 13" century and the most remarkable record is that
Mali King Kanku Musa brought 8 tons of gold to Mecca in 1433 during his haj pilgrimage.
Europeans began exploiting gold by 18" century however detail mining geology exploration
commenced after 20" century in this part of the continent.

Arkeen aged West African Craton (Leo Shield)’s rocks forms bases of West Africa. Super Brimian
named these rocks are composed of metasediment and metavolcanic rocks and granitoidic rocks
which are intrusived in to these metasediments and metavolcanics. Regional faults which are
developed at the side of the basin formed by Eburnien orogenesis are the basic reason for sin-
genetic gold deposits. All these rocks are covered by thick laterite as a result of regional climate
and topography.

The most important factor focusing on laterite in late exploration operations is that gold
occurrences deposited in sin-genetic quartz veins are under the low levels of these laterite and
saprolite.

Exploration operations are conducted on PreGold Mining Company’s 4000 km? tenements in West
Africa.in Gana and Mali, since 2006. The characteristics of supergene enrichment developed due to
primary deposition on this province is disseminated gold occurrences mobilized into laterite and
saprolite which are formed by tropical climate alteration of bedrock containing primary gold
deposit. Heavy mineral sampling and geochemical soil sampling provide the best results in
exploration for this kind of supergene enrichments.

Key words: West African Craton, Eburnien orogenesis, sin-genetic gold deposits.
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Bati Afrika’da Bulunan PreGold Altin Sahalarindaki i1k Bulgular

Bati Afrika’da altin madenciligi 13. yiizyildan beri bilinmekte olup bu dénemdeki en carpict kayit;
1433 yilinda hac vazifesi icin Mekke'ye giden Mali imparatoru Kanku Mussa’nin beraberinde
gotiirdiigii 8 ton altindir. Avrupalilar ise bu bolgelerde 18. yiizyildan itibaren altin isletmeye
baslamislarsa da, detayli maden jeolojisi ¢aligmalari 20. yiizyildan sonra baslamistir.

Batr Afrika'nin temelini Arkeen yash Bati Afrika Kratonu (Leo Kalkani)‘nun kayalari olusturur.
Stiper Birimian Grubu olarak adlandirilan bu kayalar metasedimanter ve metavolkanik kayaclar ile
bunlarin igerisine sokulan granitoyitik kayalardan meydana gelir. Eburnien orojenezi ile sekillenen
kalkanin basen kenarlarinda olusan bolgesel faylar sin-jenetik altin yataklarmin olusumuna neden
olan ana etkendir. Bolgenin iklimi ve topografyasi nedeniyle tim bu kayaclar kalin bir lateritik
kabukla ortiilmiistiir.

Son yillarda arama caligmalarmin lateritik yataklara odaklanmasindaki en 6nemli etken, sinjenetik
olarak gelisen mezotermal kuvars damarlarina bagh altin yataklarinm, lateritik ve saprolitik
zonlarin daha alt seviyelerinde yer almasindan kaynaklanmaktadir

Bati Afrika’da bulunan Gana ve Mali Cumhuriyetleri’nde PreGold Madencilik sirketine ait 4000
km® lik alanda 2006 yi'indan bu yana maden jeolojisi calismalari siirdiiriilmektedir. Bu bolgelerde
yer alan primer cevherlesmeye bagli olarak olusan siiperjen zenginlesmelerin karakteristik ozelligi;
primer altin yataklari iceren ana kayanmn tropikal iklim kosullarinda alterasyonu sonucu olusan
saprolit ve lateritlerin igerisine mobilize olan dissemine altin olusumlaridir. Bu tiir siiperjen
zenginlesmeler igerisindeki arama c¢alismalarinda, dere sedimani alimi ve jeokimyasal toprak
orneklemesi en dogru sonuglari vermektedir.

Anahtar kelimeler: Bati Afrika Kratonu, Eburnien Orojenezi ve Sinjenetik altin yaraklar
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Denizli Yoresi Ge¢ Miyosen Paleosollerinin Renk Yorumlari

Sonay Boyraz

Ankara Universitesi, Miihendislik Fak.Jeoloji Miih. Blm , 06100 Tandogan- Ankara- TR
E-Mail:boyraz@eng.ankara.edu.tr

Cal, Bekilli ve Mallikkas1 profillerindeki topraklar ve ana kayalardaki renk degisiklikleri Hunterlab
miniscanTM XE Plus spektrofotometresi kullanilarak ol¢tilmiistiir. Bu spektrofotometre 10 nm lik
artislarda gortintir (400-700 nm) yansima spektrasmi  Olger ve bu spektralar  Uluslararasi
Aydmlatma Komisyonu (CIE,1978) tarafindan tanimlanan ti¢ L*a*b* renklere otomatik olarak
doniistiirilir.

L* degeri, yaklasik olarak gri-6lgek yansimasma denk olup, agiklik-koyulugu gosterir ve siyah sifir
olup beyaza dogru ol¢eklenmistir. a* ve b* parametreleri pozitifden negatif degerlere dogru (gri)
kirmizilik-yesillik ve sarilik-maviligi olger. L* degeri acik renkli minerallerin-ozellikle de
karbonat, kuvars konsantrasyonun artmast ile artarken illit, ¢cogu demiroksitler gibi koyu renkli
mineraller ve organik maddenin artmasi ile azalir. a ve b degerl en 0k51dasyon yogunlugunun
artmasi ile artar, Toprak profilinin L" degerindeki degisme a” ve b dahil ¢ogu bilesen
degisikliklerinin birlesimini gosterir.

Calisma alaninda elde edilen L* degerleri karbonat nodiilleri, tabakalari (sekonder-pedojenik) ve
detritik kuvars iceren toprak profillerinde yiiksek degerlere sahiptir. Buna ilaveten, L* degerleri
biitiin toprak horizonlarinda demiroksitlesme-hematitlesmenin artmasi ile azalir. Ayni zamanda, bu
toprak horizonlart ve ana kayalari da herhangi bir ikincil karbonat icermezler. L* nin orta degerleri
de hem sekonder karbonatlari hem de demir oksitlesmeleri gosterir. Yiiksek a* degeri toprak
horizonunda kirmizimsi/koyu kirmizimsi renkleri yanisitir (Munsell renk skalast 10R 4/4; 5YR
4/6).

Anahtar kelimeler: Toprak rengi, Hunter minicsan spektrofotometre, kirmizilik

Color Interpretation of Late Miocene Paleosoils in Denizli Area

Changing color of soils and parent rocks at profiles from Cal, Bekilli and Mallikkast were
measured using a Hunterlab miniscanTM XE Plus spectrophotometer. This spectrophotometer
measures the visible (400-700 nm) reflectance spectra at 10 nm increments, and these spectra are
automatically converted to three L*a*b* colors defined by the Commission Internationale de
I’Eclairage (CIE, 1978)

The L* exhibits lightness-darkness, which is approximately equivalent to gray-scale reflectance,
scaled from O for black to white. The parameter a* and b* measure redness-greenness and
yellowness-bluness from positive through (gray) to negative values. While the L* value increases
as the concentration of light minerals-notably carbonate, quartz increase, it decreases as the
concentration of dark minerals such as illite, , most iron oxides and organic matter increase. The a*
and b* values increase with increases of oxidation intensity. Changing in the L" value of the soil
profile can show the combination of many component changes including a andb’.

L* values from study area have high values in soil profiles containing the carbonate (secondary-
pedogenic) nodules, layers and detrital quartz. In addition, It is observed that L" values decreases
increasing of iron oxidation-hematitization in all soil horizons.The same time these soil horizons
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and parent rocks also could not contain any secondary carbonates. The middle values of L* also
shows both secondary carbonates and iron oxidation. The high a* value reflects reddish/dark
reddish soil horizon (Munsell color chart: 10R 4/4; 5YR 4/6).

Key words: soil color, Hunter miniscan spectrophotometer, redness

Microfacies and Palaeoenvironments of the Dungan Formation, Eastern
Sulaiman Range, Pakistan

Nazir Ahmad

Institute of Geology, University of the Punjab, Lahore-54590, Pakistan
(E-mail: drnz54@hotmail.com)

The Dungan Formation of Paleocene-Early Eocene age is predominantly a carbonate sequence. It is
characterized by eight microfacies including Peritidal Carbonate, Inner Lagoon, Oolitic, Outer
Lagoon, Rhodolith Platform, Nummulitic, Larger Foraminiferal and Planktonic Foraminiferal. All
these microfacies are interpreted to have been deposited on a windward side of a homoclinal ramp
setting.

Lithofacies and depositional setting of the Jurassic Samana Suk Limestone,
Kala Chitta Range, Lesser Himalayas, Pakistan

M. Kaleem Akhter Qureshi, Aftab Ahmad Butt, and Shahid Ghazi

Institute of Geology, Punjab University, Quaid-e-Azam Campus, Lahore-54590, Pakistan
mkaleemakhter@yahoo.com, aftabgeo@yahoo.com, ghazigeo@yahoo.com

The Kala Chitta Range forms the northern border of the hydrocarbon bearing Potwar Basin of the
Lesser Himalayas in Pakistan. Detailed sedimentological studies of the Jurassic Samana Suk
Limeston from Surg and Chapra in the Kala Chitta Range have been carried out. The Samana SuK
Limestone is characterized in the field as well-bedded oyster bearing, micritic, shelly limestone
with gastropods and pelecypods, sandy as well as oolitic. The study has documented the details of
facies pattern and their implication for platform architecture and evolution through time. The most
diagnostic lithofacies including carbonate mudstone, skeletal wackestone, packstone and grainstone
were identified. Bioclasts primarily belong to gastropods and bivalves (pelecypods). Non-skeletal
oolitic and peloida grainstones were also identified. Lithofacies are arranged in meter-scale upward
shoaling cycles that tend to be laterally discontinuous and are interpreted as mainly autogenic. Each
cycle is culminated by a hard ground surface at the top which is represented by burrowed,
phosphatized and iron stained. Evidences of both marine and meteoric phreatic diagenesis have
been observed. The rocks are dolomitized and dedolomitized. Microscopic and ultra-microscopic
examination of dolomite crystals has shown compositional zoning, representing changes in pore-
water chemistry. Detailed field observations, microfacies and diagenetic analyses of the Samana
SUk Limestone are indicative of carbonate platform deposition.

Key words: Kala Chitta Range, Jurassic, Samana Suk Limestone, Platform
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Petrographic Analysis of the Lower Palaeocene Hangu Formation Salt Range,
Pakistan

Mohammad Ashraf and Syed Mahmood Ali Shah

Institute of Geology, Punjab University, Quaid-i-Azam Campus, Lahore-54590, Pakistan,
drmohammadashrafs@yahoo.com,

The Lower Palacocene Hangu Formation forms the basal stratigraphic unit of the three fold
Paleocene sequence of the Salt range. Detailed petrographic analysis, chemical analysis, XRD and
DTA analyses were carried out for interpretation of sedimentary framework of the Hangu
Formation. Ten Ithostratigraphic sections were measured in the Salt Range. Lithostratigraphically
the Hangu Formation is classified in to four to ten prominent units from east to west. These are
laterite / bauxite, gypsiferous shale, quartz arenite (silica sand), siltstone and micritic limestone.
This formation represents regional marker horizon in the Salt Range evident by erosional
unconformity marked by laterite / bauxite. This sequence is overlies Cretaceous (Lumshiwal and
Chichali formations), Jurassic (Datta Formation) in the western, Late Permian (Amb and Wargal
formations) and Lower Permian (Sardhai Formation) in the central Salt Range.

Key words: Petrographic analysis, Palaeocene, Hangu Formation, Salt Range

Caybagi Formasyonu’nun (Elazig Dogusu) .Sedimantolojik Ozellikleri ve Yoresel Tektonikle
liskisi
Calibe KOC TASGIN, ibrahim TURKMEN

Firat Universitesi, Jeoloji Miihendisligi Boliimii, TR-23119 Elazig, Turkey
calibekoc @firat.edu.tr

Bu calisma, Toridler tektonik birliginin dogu kesiminde Kovancilar ve Caybagi (Elazig dogusu)
arasinda yiizeyleyen Caybagi Formasyonu'nun sedimantolojik 6zelliklerini ve bolgesel tektonik
icerisindeki yerini ortaya ¢ikarmak amaciyla yapilmistir.

Caybagi Formasyonu’nun sedimantolojik zelliklerinin incelenmesi sonucu 20 fasiyes ve 6 fasiyes
toplulugu tanimlanmistir. Birimin alt ve orta seviyelerini olusturan Ziyaret Tepe Uyesi; kaba taneli
delta, s1g ve acik gol ortamlarinda ¢okelmistir. Bu iiye ile yanal-diisey gegisli Hacisam Dere Uyesi
diisiik siniislii nehir fasiyesleriyle karakterize olunur. Ziyaret Tepe Uyesi ile yanal-diisey iliskili
Yilankaya Uyesi ise orgiilii nehir ¢okelleriyle temsil edilmistir. En iist seviyede yer alan Arilar
Uyesi ise aliivyal yelpaze ¢okelleri ile karakterize edilir.

Gec¢ Miyosen-Erken Pliyosen’de; normal bileseni baskin olan dogrultu atimli fayla (Uluova Fay
Zonu) iliskili olarak agilan havzada, orgiili ve diisiik sintislii nehirlerle beslenen ve zamanla
bolgeyi etkisi altina alan bir goliin hakim oldugu belirlenmistir. Erken Pliyosen sonlarma dogru
gelisen D-B dogrultulu Caybag Bindirme Fayi’nin olusturdugu bolgesel yiikselmeye bagli olarak
kuzeyden acilan yelpazeler havzanin kapanmasma neden olmustur. Havzanin kapanmasini
saglayan Caybag Bindirmesi, Dogu Anadolu Fay Sistemi’nin bir parcasi olarak kabul edilen KD-
GB dogrultulu Sivrice Fay Zonu ile iligkili olup, onun eslenigi konumundadir. Buradaki veriler
dogrultu atimli Sivrice Fay Zonu’nun gelisiminin Erken Pliyosen sonlarina dogru yani, Caybagi
Neojen Havzasi’nin kapanmasini saglayan yaklasik K-G dogrultulu sikisma ile iliskili oldugunu
gosterir.

Anahtar kelimeler: Aliivyal yelpaze, akarsu, delta, gol, Caybagi Formasyonu, Elazig
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Sedimentologic Characteristics of Caybag Formation (Eastern Elaz1g) and its
Relation with Local Tectonic

The purpose of this study is to investigate the stratigraphic and sedimentologic characteristics of
the Caybagi Formation between Caybagi and Kovancilar (eastern Elazi8) in the eastern part of the
Tourid Tectonic Unit and, its setting in the regional tectonics..

Twenty facies and six facies associations were defined in the Caybagi Formation. The Ziyaret
Tepe Member located at the lower and middle part of the Caybagi Formation was interpreted as
being deposited in coarse grained delta, shallow and open lacustrine environments. The Hacisam
Dere Member grades horizontally and vertically into the Ziyaret Tepe Member and is represented
by low-sinuous river deposits. The Y ilankaya Member represents braided river deposits. The Arilar
Member at the upper level of the unit is chacterized by alluvial fan deposits.

A lake developed in response to the regional extension of a strike-slip fault (The Uluova fault
zone) having dominant normal component and, covered the area in Late Miocene — Early Pliocene
and was fed by braided and low sinuous rivers. Toward to the end of Early Pliocene, fans
spreading from north caused the closure of the lacustrine basin as a result of the regional uplift
related to the activity of E-W aligned Caybagi Thrust Fault. which, is considered as having relation
with the NE-SW aligned Sivrice Fault Zone of the East Anatolian Fault System. The data from the
study area points that the development of the Sivrice strike-slip Fault Zone started toward the end
of Early Pliocene in relation with the approximately N-S aligned compression causing to the
closure of the Neogene Caybagi Basin.

Key words: Alluvial fan, fluvial deposits, delta, lacustrine, Caybagi Formation, Elazig.

Adana Havzasinda T anmimlanan Ge¢ Miyosen Yash Hali¢ Cokellerinin
Sedimantolojik Ozellikleri ve Cokelim Modeli

Ayhan ILGAR, Erhan KARAKUS and Serap KAYA

Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiitleri Dairesi Baskanligt,
06520 Balgat, Ankara (E-posta: ayhan_ilgar@yahoo.com

Adana Havzasi’nin giineybatisinda Sariveliler kdyii cevresinde yiizeylenen hali¢ cokelleri resifal
karbonatlardan olusan Karaisali Formasyonu icinde kazinma vadisi dolgusu ¢okelleri olarak yer
almaktadir. Kirmtilt kayaglardan olusan ve yaklasik 18 km uzunluga sahip olan bu ¢okeller genel
olarak kuzey-giiney yonde huni sekilli bir geometri sunmaktadir. Pek cok fasiyesten olusan bu
¢okeller iginde baslica korfez basi deltas, gelgit duzlugu, havza ortasi lagiini, gelgit-taskin deltasi
ve set-adast ¢okelleri olmak iizere bes adet fasiyes toplulugu tanimlanmustir. Hali¢ ¢okellerinin
kara tarafindaki en u¢ kesiminde yer alan korfez-basi deltast, fliiviyal delta diizliigii ve havzaya
dogru egimli delta 6ntakimma ait cakiltaslarindan olugur. Bu cakiltaglarinin bilesenleri baslica
Karaisali Formasyonu’nun resifal kiregtaslarindan tiiremedir. Kazinma vadisinin kuzeyinde yer
alan gelgit diizligii ¢okelleri camurtas, silttasi, kumtasi ve daha az oranda cakiltaslarindan olusur.
Flaser, lentikiiler ve dalgali tabakalanmalar, diizlemsel paralel katmanlanma, akinti ripillari, cift
yonlii capraz katmanlanma ve gelgit kanallarina ait iyi boylanmis dirsek bari ¢okelleri bu ortamin
baslica sedimanter yapilarini olusturmaktadir. Havza ortast lagiin ¢okelleri biyotiirbasyonlu, masif
camurtaglarindan ve seyrek oranda ince lentikiiler silttaglarindan  olusur. Ufak-kaba taneli
kumtaslarindan olusan gelgit-taskin deltas: ¢Okelleri set-adasimnin gerisinde korunakli bir ortamda
gelismistir. Lagiiner ¢amurtaslarini iizerleyen bu cokeller genellikle kara yoniine egimli ve set
kalmligi 10-150 ¢cm olan diizlemsel gapraz katman setlerinden olusurlar. Kazinma vadisinin en
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giineyinde yer alan ve dogu-bati dogrultusunda uzanan set-adasi ¢okelleri yayvan sirt sekilli bir
geometri sunar. Bu cokeller diizlemsel paralel katmanlanmaya sahip iyi boylanmis, kaba
kumtaslarindan ve ¢akilcikli ¢akiltaslarindan olusur. Hali¢ ¢okellerinin yasi gelgit-tagskin deltasi
¢okelleri icinde bulunan Tetralophodon longirostris omurgali fosiline gore Geg Miyosen (erken-
orta Turoliyen, MN 11-12) olarak saptanmustir (Inan vd., 2004).

Adana Havzasi’nin ¢okel dolgusunu olusturan Neojen yash kirintili, karbonatli ve evaporitik
kayaglarm olusumu havza evrimi boyunca gortilen bagil deniz diizeyi degisimleri tarafindan biiyiik
olciide kontrol edilmistir. Olasilikla en ge¢ Orta Miyosen’de gerceklesen Ostatik deniz diizeyi
diismesi Adana Havzasi'nda Karaisali ve Giiven¢ formasyonlarinin ylizeylenmesine ve Kiyi
kusaginda derin kazinma vadilerinin olusumuna neden olmustur. Erken Ge¢ Miyosen’de deniz
diizeyi yiikselmesine bagl olarak gergeklesen yeni denizel transgresyon bu kazinma vadisini mikro
gelgit araligina sahip bir hali¢ ortamina doniistirmiistr.

Anahtar kelimeler: Adana Havzasi, hali¢, korfez basi deltasi, gelgit-taskin deltasi, kazinma vadisi

Sedimentological Features and Depositional Model of Late Miocene Estuarine
Deposits in the Adana Basin

The estuarine deposits which are exposed near the Sariveliler village in the southwestern part of the
Adana Basin, are situated as an incised-valley fills in the reefal limestones of Karaisali Formation.
These deposits which is consist of siliciclastic rocks, show funnel-shaped geometry extending 18
km in North-South direction. The valley-fill estuarine deposits comprise wide variety of facies
types and composed of five facies associations including bay-head delta, tidal-flat, central basin
lagoon, flood-tidal delta and barrier-island. Bay-head delta deposits which are located on the
landward edge of the estuarine, consist of fluvial topset and basinward inclined foreset beds of
conglomerates. The sediments of the delta are mainly derived from the pre-estuarine reefal
limestones of Karaisali Formation. The tidal-flat sediments which are also situated on the northern
margin of the incised-valley, are composed of mudstones, siltstones, sandstones and subordinate
conglomerates. These deposits show flaser, lenticular and wavy bedding, planar paralel
stratification, current ripples, bi-directional cross stratification and well-sorted point bar deposits of
tidal channels. The central basin lagoon deposits mainly comprise the bioturbated, massive
mudstones and subordinate lenticular siltstones. The flood-tidal delta deposits which are composed
of fine to coarse sandstones, developed in the sheltered environment behind a barrier-island. These
deposits overlying the lagoonal mudstones, are characterized by planar crossbedded sets that are
inclined towards the landward side, with sets 10-150 c¢m in thickness. The ridge-shaped barrier-
island deposits which extend in East-West direction, are located on the southernmost part of the
incised-valley. These deposits are consisting of planar paralel stratified, well sorted coarse
sandstones and granule conglomerates. The age of the estuarine deposits is Late Miocene (early-
middle Turolian (MN 11-12) based on the mammalian fossil of Tetralophodon longirostris found in
flood-tidal delta deposits (Inan et al., 2004).

The formation of the siliciclastic, carbonaceous and evaporitic rocks which are forming the
Neogene basin-fill of Adana Basin, were greatly controlled by the relative sea-level changes during
the basin evolution. The eustatic sea-level fall which probably occured during the latest Middle
Miocene exposed the deposits of Karaisali and Giiveng formations and resulted in the formation of
deeply incised fluvial valleys on the coastline of the Adana Basin. Subsequent marine flooding
during the early Late Miocene sea-level rise converted the Sariveliler incised-valley into an micro-
tidal estuarine environment.

Key words: Adana Basin, estuarine, bay-head delta, flood-tidal delta, incised-valley
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Orta Anadolu Volkanik Provensi’ne ait (OAVP, Tiirkiye) Ge¢c Miyosen yash
Paleosollerin sedimantolojisi ve jeokimyasi

Ali GUREL

Nigde Universitesi, Jeoloji Miihendisligi Boliimii, 51200 Nigde, Tiirkiye
agurel_1999@yahoo.com

Toprak 1996’ya gore Miyosen-Kuvaterner zaman araliginda Orta Anadolu Volkanik Provensi
(OAVP) Anatolit tektonik kusaginda yer alan tecteno-volkanik bir ¢tkelim havzasidir. OAVP nin
orta kesiminde Sahinefendi yoresi yer alir. Bu yorede degisik dokuz ignimbrit seviyesi tespit
edilmis olup, bunlarin yaslari fosil omurgalilar ve K/Ar yas tayinine gore 11 ile 2.8 milyon yil
araligi belirlemistir (Viereck-Goette et al., 2006). Fakat énemli paleosol ve kalisler 7.6 to 2.8
milyon yil aralifinda olusmuslardir (Giirel and Kadir, 2006). Bu ignimbritlerin ara seviyelerinde
fluviyal ve golsel ¢okeller birikmis olan sedimanlar Pasquare, 1968 tarafindan Bayramhacili
Formasyonu adr verilmistir. Bu formasyon kirmuzi renkli konglomera, kumtasi, camurtasi ve beyaz
renkli diyatomit, kirectasi seviyelerinden olusur ve kirmizi renkli paleosol ve kalis aratabakal
seviyelerde icermektedir.

Paleosol ve kalisler tiim stratigrafik profillerde bulunurlar. Soil Survey Staff, 1992’ye gére bu
paleosolleri aridisols, inceptisols olarak smiflayabilir ve bazi seviyelerde ise oxisols ve vertisols
gibi paleosoller daha az yaygin olarak gozlenmektedir. Sahinefendi (Urgiip) yoresinde bulunan
paleosoller ve kaliglerlerin petrografik igerigin belirlenmesi i¢in ince kesit ve jeokimyasal
igeriklerin belirlenmesi i¢in de X-1ini flioresans (XRF-ICP) yontemler uygulanmistir.

Sahinefendi (Urgiip) profillerdeki paleotoprak orneklerinde yiiksek miktarlarda SiO2, Fe203 ve
AI203 tespit edilmistir. Bu zonlarin yiiksek degerler vermesinin nedeni, onlarin feldspat ve smektit
gibi mineralleri biinyesinde bulundurmasidir. Kalig zonlarinda ise CaO miktarlar1 yiikselmekte
buna kargilik SiO2 miktarlarinda 6nemli oranlarda azalmalar gozlenmektedir. Bu yiizden SiO2 ile
CaO arasinda negatif bir korelasyon (ilgilesim) gozlenmektedir. Bu profildeki yiiksek SiO2
icerikleri kuvars, feldspat, opal-CT, volkanik cam ve kil minerallerinden kaynaklanmaktadir.
Sahinefendi profilerinde Ba, Cu, Zn, Ni, Co ve Sr gibi iz elementlerin diisey dagilimlari ve
davraniglart kendi aralarinda benzerlik gostermektedir. Buradaki profilde iz elementlerin miktarlari
kendi icersinde porzitif bir korelasyon gostermektedir. Bazi zonlarda bu agir metaller zenginlesmis
ve bazi zonlarda ise fakirlesmistir. Bunun nedeni paleotopraklarin olustugu havza veya vadiye
akarsularin yardimiyla direkt sediman tagimasinin oldugu anlagilmaktadir. Bolgedeki profillerde
molekiiler ayrisma oranlari belirlenmistir ve bu profillerde tuzlasmanin sadece dort (4) adet
paleotoprak zonlari ile kisith kaldigi gozlenmistir. Bu zonlar aymi zamanda kalis olusumun
gergeklestigi zonlara tekabiil ederler. Diger paleotoprak seviyeleri ise genellikle normal molekiiler
ayrigsma degerleri vermektedir. Bu yiizden yorede kalis olusumu énemlidir.

Anahtar kelimeler: Orta Anadolu Volkanik Provensi (OAVP), kil mineralleri, Ge¢ Miyosen,
ayrisma, paleosol-kalis, jeokimyasal i¢erik
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Sedimentology and geochemistry of Late Miocene aged Paleosols of Central
Anatolian Volcanic Province (CAVP, Turkey)

Ali GUREL

Nigde Universitesi, Jeoloji Miihendisligi Boliimii, 51200 Nigde, Tiirkiye
agurel_1999@yahoo.com

The CAVP situated in the Anatolide tectonic belt, developed as a tectono-volcanic basin deposition
within extensional depressions system during the Miocene to the Late Quaternary time interval
(Toprak 1996). The Sahinefendi area is situated in central part of the CAVP. This province
contains nine (9) different ignimbrite levels, for which a Late Miocene age is indicated by fossil
vertebrates as well as K/Ar ages of 11 to 2.8 Ma (Viereck-Goette et al 2006). However, most
paleosol and calcrete occur within the interval of 7.6 to 2.8 Ma (Giirel and Kadir, 2006). Among
this ignimbrite levels find fluvial and lacustrine sediments, so called Bayramhacili Formation
(Pasquare, 1968) of CAVP consist of alternation of typical red conglomerate, sandstone, mudstone,
diatomite-limestone and intercalated with several red colored paleosol and calcrete levels.

Paleosols and calcrete occurs in sequences with in the whole stratigraphic profile. It is recognized
that they are aridisols, inceptisols, locally associated with, oxisols and vertisols, according to the
soil taxonomy (Soil Survey Staff, 1992). Paleosols and calcrete of Sahinefendi (Urgiip) area are
characterized by thin section, and XRF-ICP methods.

In paleosoils of Sahinefendi (Urgiip) profiles, high amounts of SiO,, Fe,O; and ALO; were
determined. It is due essentially to the presence of feldspars and smectites. In caliches, CaO
increases where SiO2 shows significant decreases. Thus they negatively correlate. High SiO, is due
to quartz, feldspar, opal-CT, volcanic glass and clay minerals. Distribution and behavior of Ba, Cu,
7n, Ni, Co and Sr within the Sahinefendi profiles show similarities. Trace elements in the profile
show positive correlation. In some of the zones they are enriched; however in the others they are
depleted. It is due to direct sediment transport by the river into the basin or the valley where the
paleosoils were formed. Molecular breakdown rates of paleosoils and caliches were studied and
salination in these profiles was found to be constrained to only four paleosoil zones. These zones
correspond to the zone where the calcrete formed. The other paleosoil horizons generally show
normal values. Thus formation of calcrete is significant in this respect.

Key words: Central Anotolian Volcanic Province (CAVP), Clay Minerals, Late Miocene,
Weathering, Paleosol-Calcrete, Geotechnical Content.
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Plaka Hizlarimin Siireksizlik Ozelliklerine Etkisinin Fiziksel Modelleme
Kapsaminda Analizi

Mehmet Dincer Koksal

Sakarya Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii, Tektonik Modelleme
Laboratuvari, 54187 Serdivan, Sakarya, Tiirkiye.
(E-mail: mdkoksal@sakarya.edu.tr)

Yaklagik iki yiiz yildir kullanilan fiziksel modelleme teknikleri yardimiyla dogada olusan jeolojik
olaylar tekrarlanabilir deneylerle gozlemlenip analiz edilebilmektedir. Bu yaklasimda arazideki
gercek hiz ya da siire¢ binlerce kere hizlandiriimakta, boyutlar da kiiciiltilmektedir. Birbirine
yaklasan plakalarin fiziksel modellenmesinde yalnizca hizin siireksizlik bigimleri tizerine nasil bir
etki yaptigini gdzlemlemek amaciyla diger tiim parametreler sabit tutularak iic adet deneme
gergeklestirilmistir.  Fiziksel modelleme deney diizeneginde, karsilikli iki duvar (ve taban)
birbirine ii¢ farkli hizda (her duvar igin 250 mmy/saat, 150 mm/saat, 50 mm/saat) yaklastirilmis,
aradaki malzemede meydana gelen siireksizlikler incelenmistir. Araya yerlestirilen ve bicim
degistirmesi kaydedilen malzeme, her ti¢ deney (No 6, 7, 8) icin ayni olacak sekilde alttan iiste 10
mm kalilikta Dy« 250-500 um (y=2,05 g/cm3) beyaz dogal silis (A), 7 mm kalinlikta, Dy 212
um beyaz bugday unu (B), 10 mm A ve 7 mm B den ibaret (toplam z = 34 mm) dort tabakadan
olusturulmustur. Malzemeler, ayni operator tarafindan benzer siire icinde 10 cm den serbest dokme
ve mala ile sikistirma yapmadan yiizey diizlestirilerek serilmistir. Her iic denemede de malzeme,
%40 diizeyine kadar tek boyutta sikistirilmig ve her %4 liik asamada bir plan ve bir de kesit
fotografi ¢ekilmistir. Ham digital fotograflar kesilmig, renk ayarlari yapilmistir.  Olusan
streksizliklerin bigimsel ve istatistiki analizi igin farkli yontemler denenmis, 6nce Microsoft ve
Adobe gruplarmimn ilgili yazilimlari kullanilarak raster veri iizerinden ¢izgisellik olusturma ve
vektore dontistirme yoluyla, daha sonra da Mathworks Matlab-Simulink yazilimi yardimiyla analiz
edilmesi planlanmistir. Matlab ile kod yazma ve analiz tasarimi halen devam etmekte olup,
stireksizlik agikligi, stireksizlik dogrultusu, kesitlerde siireksizlik egim agisi, catlak sikligi,
devamlilik, pirtizliiliik, dalgalilik ve ayrilma derecesinin her fotografta ve izleyen fotograflarda
oldugu gibi, ayni asamanin diger iki hizda gergeklestirilen deneylerde hangi deger ve diizeylerde
oldugunun belirlenmesine ¢aligiimaktadir. Ilk sayisal degerlerin Mart 2010 da alinmasi ve
yontemin yerbilimlerinde kullanilmasinin  gelecekteki arastirmalara yeni bir boyut getirmesi
beklenmektedir.

Anahtar kelimeler: fiziksel modelleme, siireksizlik, plaka hizi, doku analizi, sayisal goriintii
isleme, mikro-morfoloji '

Effect of Plate Velocity on Discontinuity Pattern-Investigation through Scaled
Physical Modelling

Geological phenomenon happening in nature can be observed and analysed by repeatable scaled
physical modeling experiments. In this approach, the in-situ velocities are speeded up and the
dimensions are shrinked down. Three experiments (No 6, 7, 8) were performed to see the effect of
velocity in physical modeling of converging plates. The only variable was the velocity while all
others were kept constant. The two opposing moving walls and their bases were adjusted to move
in three different velocities (250 mm/hr, 150 mm/hr, S0 mm/hr ) in each experiment. Material used
from bottom to top were 10 mm thick Dy 250-500 um (y=2,05 g/cm“) white natural silicium (A),
7 mm thick Dy, 212 gm  white wheat flour (B), 10 mm A and 7 mm B. A red fuga powder was

346



63. Tiirkiye Jeoloji Kurultayi 5-9 Nisan (April) Ankara 63 Geological Congress of Turkey

added into A for colouring purposes prior to laying. Material was compressed in its x strike up to
40% and images were taken in each 4% stage one from plan, one from longitudinal cross section
through glass. Raw digital images were cropped and optimized in colour. Various techniques were
studied for the statistical and textural analyse of the occured discontinuities. Lineament production
and vectorizing by available softwares of the Microsoft and Adobe groups were found both slow
and not fully reliable. Then, it was planned to use Mathworks Matlab-Simulink software. Code
writing and analyse design is still being worked on. The first batch of numerical values regarding
the discontinuity properties of each of the three experiments at each 4% stage were expected to be
obtained in March 2010. It is hoped that the use of this software in geosciences or at least in
discontinuty pattern analyses would bring some new dimension to further reseach in image analysis
topic.

Key words: physical modeling, discontinuity, plate velocity, pattern analysis, digital image
processing, micro-morphology

Structural analysis and Tectonic interpretation of Brittle failure structures at
Bekhme Dam site NE Iraq

Ibrahim S. Ibrahim Aljumaily’ Hadeer G. Adeeb” Rabea K. Hassan *

* Geology dept./College of Science/ Mosul University
#% Dams and Water Resources Research Center/ Mosul University
Dribrahim56@gmail.com

Perat anticline located about 100 km. northeast Mosul city. It extends NW-SE for about 35 km
through high folded zone of the foreland fold belt of the Zagros collision zone. The stratigraphic
succession of the anticline consists of Cretaceous as well as Tertiary units.

Joints were classified geometrically and kinematically into sets and systems according to their
relations with three mutually perpendicular tectonic axes. Tension sets are ac and be, the first one
formed by extension along fold axis accompanying direct compression perpendicular to fold trend,
whereas the second is the product of relaxation that succeeded the primary compression. The shear
systems are hko, hol and okl developed successively during direct compression and subsequent
relaxation episodes of each tectonic pulse.

Planar calcite veins occupying ac, be and hko joint sets and systems are also prevail in the study
area. Furthermore, singular and conjugate enechelon lenticular vein arrays are displayed within
some carbonate units of study area. They enclose acute angles either with a or b tectonic axes
indicating that they have been formed under two alternating stress regimes. The maximum
horizontal compressive stress axis was perpendicular and parallel to the fold axis in the first and
second regimes respectively.

The planar and lenticular vein arrays are associated with two orthogonal pressure solution sets
(stylolite seams). The peaks of them refer also to the mentioned directions of the maximum
horizontal compressive stress. The juxtaposition of these two brittle structure types reflects their
kinematic interrelation and hence non-dilation deformation type.

Paleostress tensors computed by fault slip analysis routines of mesofaults fall into compressive,
extensional and strike slip states. The maximum horizontal principal stress axis of the compressive
and strike slip states lies in normal and parallel orientations with respected fold axis. Whereas the
minimum horizontal principal stress axis of the extensional state lies normally to the same fold
axis. This state seems compatible with the final uplift of the fold which supplemented also by
development of bedding parallel stylolite seams with vertically pointing peaks.
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The obtained stress regimes from this analysis seem compatible with the tectonic framework of the
foreland fold belt of northern Iraq. Two components of compressive regimes resulted from oblique
collision of Arabia against Eurasia that yielded Zagros fold belt. The primary one is transverse to
the trend of the fold belt whereas the secondary one directed along this trend. The brittle failure
structures investigated in this work are the product of these two components.

Key words: Bekhme dam, joints, vein arrays, stylolites, mesofaults

Saveih Fay Zonunun Gevrek Deformasyon Ozellikleri (Kirsehir,
Orta Anadolu)

Ayse Caglayan', Veysel Isik', Giirol Seyitoglu', Tonguc Uysal®, Jian-xin Zhao®, Korhan Esat',
Koray Sozeri'
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’Earth Sciences, University of Queensland, Queensland, Brisbane QLD 4072 Australia
“Radiogenic Isotope laboratory, Centre for Microscopy & Microanalysis, University of Queensland,
Brisbane, QLD 4072, Australia

Saveilt Fay Zonu (SFZ), Orta Anadolu’da 70 km uzunluk ve 10 km genislikte, birbirine paralel
yari-paralel pek ¢ok faydan olusan bir zondur. Diisiik, orta ve yiiksek egimli bu faylar boyunca
temel kayalar (metamorfitler, magmatitler) ve Alt Tersiyer yash birimler, Eosen yaslt birimler
uzerine gelmislerdir. Bolgede daha geng yapilar SFZ’nu yer yer keser konumdadir. Zon icerisinde,
degisen miktarlarda siiniimlii ve gevrek deformasyon olusuklari belirlenmistir. Bu ¢alismada
gevrek deformasyonu temsil eden olusumlara yer verilecektir.

Saveilt Fay Zonu’nu temsil eden faylarin egemen dogrultusu BKB olup GB’ ya egimlidir. Genelde
Tersiyer yash ¢okel birimler Mesozoyik yasli temel kayalar tarafindan iizerlense de zon
icerisindeki bir kisim faylar temel kayalar veya Tersiyer birimler icinde gelismistir. Faylarin izi
boyunca taban ve tavan bloklari degisen boyutlarda gevrek deformasyon olusumlar igerir. Bunlari
(1) damarlar, (2) kiriklar ve (3) kataklastik kayalar olmak iizere li¢ grupta toplamak miimkiindiir.
Damarlar mikroskobik-mezoskobik 6lgeklerde fay yiizeyine yakin kesimlerde ve ozellikle tavan
blok i¢inde izlenir. Uzamimlari fay izlerine paralel ve/veya yari-paraleldir. Kalsit bu damarlarin
yaygin dolgu mineralidir. Az oranda kuvars, klorit ve feldispat taneleri de bulunur. Dolgu taneleri
uzanimli ve lifsi sekilde, sintaksiyal ve/veya karma biiyiime ozelligindedir. Kirik gelisimleri her iki
blokta izlenmekle beraber tavan blogun metamorfik ve magmatik kayalarinda belirgindir. Bu
kiriklarin pek ¢ogu Riedel kirtk geometrisi ile uyumludur. SFZ boyunca kataklastik kayalar degisen
yayitim ve tiirdedir. Bunlar matriks-klast iliskisi itibariyle bres, kataklasit ve fay unu olarak
tanimlanmustir. Tersiyer yash ¢okeller kohesif olmayan bres ve kataklasitler ile temsil olurken,
metamorfitler (mermer, gnays) ve granitoyidler ise hem kohesif hem de kohesif olmayan bres,
kataklasit ve fay unu ile temsil olur. Oncel veriler, bu olusumlarin yiizeyden bir ka¢ km
derinliklerde, kataklastik ve ¢ozeltili difiiz kiitle proseslerinin egemen oldugu kosullarda meydana
geldigini ortaya koyar.

Anahtar kelimeler: fay zonu, kataklastik kaya, bres, damar, Orta Anadolu Kristalen Kompleksi
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Brittle Deformation Characteristics of the Savcilh Fault Zone
(Kirsehir, Central Anatolia)

The Saveilt Fault Zone (SFZ), located in central Anatolia, has a length of about 70 km and a width
of about 10 km, and consists of a numerous parallel to sub-parallel faults. Shallow-, moderate-, and
steep-dipping faults put basement rocks (metamorphites, magmatites) and the Lower Tertiary units
on the Eocene units. The SFZ has been locally superimposed by younger structures. The zone has
been characterized by products of both brittle and ductile deformation. In this study, the features
representing brittle deformation have been mentioned.

The faults within the Savcili Fault Zone are mainly a WNW-striking and SW-dipping. In general,
the Mesozoic basement rocks, although, thrust over the Tertiary sedimentary deposits in the zone
some of faults developed within either the basement rocks or the Tertiary units. Along the fault
traces, the footwalls and the hanging walls display a variety brittle deformation features. These can
be grouped into (1) veins, (2) fractures, and (3) cataclastic rocks.

Veins, microscopic to mesoscopic scales, have been localized near the fault surfaces and occur in
especially hanging walls of the faults. Most of these veins are parallel and/or sub-parallel to the
trending of fault traces. Calcite constitutes main growth of mineral in veins; lesser amount of
quartz, chlorite and feldspar grains is also seen. The veins consist of more commonly elongate and
fibrous mineral shapes and represented by syntaxial and composite growth. Fracturing is typical of
either the hanging walls or the footwalls of these faults. However, it is significant in the hanging
walls of the faults including metamorphic rocks and magmatic rocks. Most of these fractures in the
zone are consistent with Riedel-fracture geometry. Cataclastic rocks within the SFZ exist in
variable exposures, and types. Breccias, cataclasites and gauges constitute cataclastic rocks of the
zone, based on matrix and clasts relationships. While breccias and cataclasites derived from
Tertiary sedimentary rocks are cohesive, metamorphites (marble, gneiss) and granitoids affected by
brittle deformation are characterized by either cohesive or non-cohesive breccias, cataclasites and
gauges. Our preliminary data suggest that brittle products in the SFZ show evidence of shallow
crustal depth conditions; furthermore, cataclasis and diffuse mass transfer are dominant
deformation processes.

Key words: fault zone, cataclastic rock, breccia, vein, Central Anatolian Crystalline Complex

Mineralogy of Hangam Island Placers, Persian Gulf

B. P. Vusuq', R. M. Rostampour', A. A. Uruji’, S. M. Fazel Tavasol’

" Department of Geology, PayameNoor University of Iran, Mashrouteh St., Tabriz, 51746, Iran
(E-mail: coalminer848@yahoo.com)
? Department of Geology, Urmia University, Nazlu Road, Urmia, Iran
? Department of Geology, Islamic Azad University, TehranPars, Tehran, Iran

There are argentous sandy coasts in Hangam Island in Persian Gulf. These placer bearing coasts are
interesting for tourists, and mysterious for natives whose gave Savahel-E-Nogreie (argentous color
coasts) name for them.

Primary observations showed these placers are characterized by iron oxide. These sandy placers
show high purity (about %90), good sorting and high mineralogical maturity. and-a-nataral-type
steving: As first stage, field observation and a primary handy drilling indicated minimum I m
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thickness and about 200 m of lateral extension for placers (about 200m” volume with up than %90
purity!).

For mineralogical studies, the heavy mineral investigation techniques were used and all of technical
and laboratory works are carried in Department of Geology, PayameNoor university of Iran.
Coastal materials from maximum to minimum are consists of: hematite(%60), magnetite(%15),
ilmenite(%5), pyrite (%5), pyrrhotite (%5) as metallic minerals; quartz, calcite, apatite (total%5) as
non-metallic minerals; lithic rhyolite and trachyte particles, and organic matter.

Xenohedral disky-needle shaped hematite(oligist) particles are the main constituent of placers.
Magnetite are characterized with high synchronic cubic crystals with tetrahexahedral morphology
and scratched faces. Ilmenites have argentous hexagonal crystals. Pyrrhotites have subhedral to
euhedral habits. Their monoclinic shapes characterized with low temperature formation conditions.
Existence of euhedral pyrite crystals is interesting.  As nonmetallic minerals, quartz is the main
component. This mineral has an episodic presence in Hangam placers. Quartz occurs both as milky
color spherical-nodule shape particles and euhedral hexagonal transparent crystals, which suggest
two sources for them. Apatites have olive color and calcites occur as xenohedral particles are
observable in these placer deposits.

Salt solution under a sultry climate caused physical instability of the heavy stable minerals and
rock masses in a salt dome structure. Finally the minerals were transported to the coast by seasonal
flood waters, rivers, and mass flows and deposited on the flat coasts.

Key words: diapirism, Hangam Island, Iran, i-on, oligist, placer

Batiburnu kumul sahasinda (Bozcaada) riizgarla kum tasimmm dinamikleri ve
nemlilik kosullar1 arasindaki iliskiler

Muhammed Zeynel Oztiirk ve Ahmet Evren Erginal

Canakkale Onsekiz Mart Universitesi, Cografya Boliimii, TR-17020, Canakkale, Tiirkiye
(E-mail: mozturk@comu.edu.tr)

37.51 km® toplam alana sahip olan Bozcaada’da kiyi kumullart Bati Burnu sahasinda yayilis
gosterir ve yaklasik % 6’lik bir alani kaplar. Kumullar boyuna kumul sirtlari ile bunlar arasindaki
parabolik kumullar ve tabani nemli boyuna oluklarla karakterize edilir. Bu calismada Bozcaada
kiyr kumullarmin graniilometrik analiz sonuglart 33 adet kum rnegi iizerinden alansal dagiliglar
acisindan incelendi ve elde edilen istatistiksel degerler ve bunlara karsihk gelen graniilometrik
siniflar hesaplandi. Tane boyu dagilimi sonuclarina gore degerlerin (ortalama tane boyu, boylanma
katsayis1) dagilis haritalari olusturuldu ve kumullarin frekans dagilimlarindan kiimiilatif olasilik
diyagramlari hazirlandi. Kum tasimim dinamikleri ile riizgar ve yagis etkinligi arasindaki iliskileri
incelemek amaciyla Thorntwaite Nemlilik Indisi hesaplandi ve su bilangosu grafigi hazirlanarak
rizgar esme sayist ve hizi analizleri yapildi.

Bozcaada'da kumul sistemlerinin gelisiminde rizgar etkinliginin fazla olmasi yaninda yagis
etkinligi agisindan yil boyunca su ag¢igmin fazla olmast ile de ilgili olmalidir. Thorntwaite Nemlilik
indisi’ne gore, ada yil boyunca su fazlaliginin az oldugu kuru yart nemli iklim tipine girer. Bu
durum kumul ¢okellerinde nem oraninin diisiik oldugunu agiklar ve 6zellikle kuzeyli riizgarlarin
ctkisiyle deflasyon siddetini arttirir. Kumul sirtlarindan ve bu sirtlar arasindaki  boyuna
depresyonlardan hesaplanan egemen dogrultular ve giil diyagramlari ile riizgar yon frekansi ve
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ortalama riizgar hizi arasinda iyi bir uyum soz konusudur. Riizgarlarin etkisi ortalama tane boyu ve
boylanma katsayisinin alansal dagilisinda da goriiliir. Orneklerin tamaminda ¢ok iyi boylanmanin
yani sira boylanma katsayist kuzeydogudan giineybatiya dogru artar. Ortalama tane boylarina gore
4 kum 6rnegi kaba kum, 29 kum ornegi ise, ise orta kum araligindadir. Degerlerin alansal dagihst
yine kuzeydogu-giineybati dogrultusunda degisim gosterirler. Kaba kumlar kumul alanmm
kuzeydogusunda ve giineybatisinda iki alanda toplanirken, en ince boyuttaki kum rnekleri kumul
alaninin giineyinde diger alanlarda ise, orta kum boyutunda kumullarin dagimis oldugu goriiliir.
Bu sonuglar kiyt ortamlarinda kum tagmmmi ile riizgar rejimi ve kumul kumlarim ylizey nemi
kosullar1 arasinda anlamli bir baginti oldugunu gostermektedir.

Anahtar kelimeler: Kiy: kumullari, graniilometrik analiz, riizgar etkisi, deflasyon, Bozcaada

The relationships between wind-blown sand drift dynamics and moisture
conditions in the Batiburnu dune field, Bozcaada Island

The coastal dunes on the Batiburnu area west of Bozcaada Island form 6% of the island, covering
an area of 37.51 km? The dune field is characterized by transversal dune ridges and parabolic
dunes as well as moist depressions called swale. In this study, grain size analysis results of 33
samples from dune sands were considered as to distribution patterns and granulometric classes
were computed based on the statistical data. The distribution maps were drawn based on grain size
distributions and cumulative probability diagrams were prepared from frequency distributions. To
construe relationships between sand drift dynamics and wind and precipitation effects, the
Thornthwaite moisture index (TMI) was calculated and a water budget graph was prepared. In
addition, wind frequency and velocity analyses were performed.

The development of coastal dunes is likely related to both high wind energy conditions and water
deficiency throughout the year. Based on TMI, the island is included in a semiarid climate. This
reveals the preponderance of low moisture and strong deflation by northerly winds. The main
trends calculated from dune ridges and depressions show consistency with wind frequency and
velocity diagrams. The wind effect is also marked by spatial distribution of grain sizes and sorting
coefficient values. Besides very well sorting in the samples, sorting coefficient also increases from
northeast to southwest. Based on the mean grain sizes, four samples were dominated by coarse
sand grains, while the rest of samples were medium sand in size. The spatial distribution of the
values matches with the prevailing wind directions, showing a regular alternation at northeast-
southwest direction. While coarse sands cluster in northeast and southwest parts, fine sand grains
concentrate in the south of the area. The rest of the dune area, however, is characterized by
medium-sized sands. These results are indicative for relations between sand drift dynamics and
moisture conditions.

Key words: Coastal dunes, granulometric analysis, wind effect, deflation, Bozcaada Island
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Aksaray-Altinekin Civari Pliyo-Kuvaterner Yash Tortullarn Sedimantolojisi
' (Orta Anadolu)

Tugba Sezen ve Alper Giirbiiz

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, TR-06100, Tandogan, Ankara
(E-mail: agurbuz@eng.ankara.edu.tr)

Bu calismada Aksaray-Altinekin civarinda yiizlek veren Pliyo-Kuvaterner yash Cihanbeyli ve Tuz
Golii formasyonlarinin sedimantolojik incelemeleri ile bu birimlerden derlenen érnekler lizerinde
yapilan laboratuvar ¢alismalarina ait bulgular sunulmaktadir. Cihanbeyli ve Tuz Goli
formasyonlari, Tuz Goli Tersiyer havzasinin en geng birimleridir. Inceleme bolgesinde Insuyu
formasyonu iizerinde uyumlu olarak gériiliirler. Cihanbeyli formasyonu akarsu ve golsel
ortamlarda ¢okelmis kirmtili ve karbonatli tortullardan olusmaktadir. Onceki calismalarda
formasyonun kiregtasi seviyelerinden derlenen Ostracoda tiirlerine gore bu birime Pliyosen yasi
verilmistir. Bu birim inceleme alaninin giiney kesiminde Pleyistosen-Holosen yasli en altta cakil-
kum fasiyesiyle baslayan ve karbonath, jipsli seviyeler iceren Tuzgolii formasyonu tarafindan
tzerlenir. Birim alt seviyelerindeki ¢akil-kum ardalanmalarinin ardindan iist kesimlerine dogru killi
ve camurlu seviyelere gecmektedir. Cakil ve kumlu seviyelerde capraz tabakalanmalarin da
gozlendigi birim Tuz Goli’niin muhtemel Pleyistosen ve sonrasi daha biiylik bir alan kaplayan eski
Tuz Goli'ni ortaya koymasi agisindan oldukca 6nemlidir. Cihanbeyli ve Tuz Go6lii formasyonu
Tersiyer’ den beri siiregelen biiyiik Tuz Golii Havzasmin kapanma donemi {iriinleridir. Tuz Golii
formasyonu ¢okelme formunu korur ve ekseri eski gol seviyelerini (taraga) temsil eder.
Kanaatimizce bu ikisi birbirinin devami tek bir birimdir.

Anahtar kelimeler: Tuzgolii havzasi, pliyo-kuvaterner, sedimantoloji, Cihanbeyli formasyonu, eski
gol.

Sedimentology of Plio-Quaternary deposits Around Aksaray-Altinekin
(Central Anatolia)

In this study the Plio-Quaternery Cihanbeyli and Tuz Golii formations are investigated through
their sedimentological characteristics in the area between the Aksaray-Altinekin. Here, the data
from laboratory studies on samples that collected from the mentioned units are presented. The
Cihanbeyli and Tuz Golii formations are the youngest units of the Tertiary Lake Tuz basin. These
formations seen conformably on the Insuyu formation. Metamorphics that belongs to basement
rocks are crop-out at surface in the studied field. The Cihanbeyli formation was deposited as
clastics and carbonates in a fluvio-lacustrine environment. According to previous studies, the
Ostracoda species in limestones indicates Pliocene age. This unit is overlied by the Pleistocene-
Holocene Tuz Golii formation in the southern part of the study area that consist of gravel-sand,
carbonate and gypsum levels. This unit contains coarse grained clastics in the lower level of
succession and then towards the upper part clay and mud levels. Gravel and sand levels are also
observed within cross-bedding. These levels may be indicates a probable covering area of Lake
Tuz in the Pleistocene and Holocene periods. The Cihanbeyli and Tuz Golii formations are the
products of a continuation since Tertiary, the closing period of the great Lake Tuz Basin. The Tuz
Golii formation preserved its sedimentation form and represents most of paleolake levels (terrace).
In our opinion, the continuation of these two units are in a same formation.

Key words: Lake Tuz basin, plio-quaternary, sedimentology, Cihanbeyli formation, paleolake.
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Tuz Golii’niin Son Yiizyil Icindeki Degisimleri :

Zeynep Ergun, Alper Giirbiiz

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, TR- 06100, Tandogan, Ankara
(E-mail: agurbuz@eng.ankara.edu.tr

Gollerin fiziksel ozellikleri (seviye ve yiizey alani degisimleri) kisa ve uzun vadeli iklim
degisikliklerine duyarhdir. Bu degisimler 6zellikle kapali gol havzalari i¢in bir belirtegtir. Tuz Golu
Havzasi Orta Anadolu Platosu’nda 905m yiikseklikte bulunan, herhangi bir dogal veya insan
yapimi gidegeni bulunmayan kapali bir havzadir. Hipersalin-alkalin karakterli bir gl olan Tuz goli
Tiirkiye nin ikinci biiyiik golii, Avrupa’nin ise en biiyiik tuz golidiir. Orta Anadolu’da bulunan Tuz
Golii havzasi kurak—yar1 kurak kusakta yer almakta ve havza yilda 300mm’nin altinda yagis
almaktadir. Iklimsel degisiklige bagh hidrolojik rejimdeki oynamalar bu su kaynaklari tizerinde
onemli diizeyde etkiye sahiptir. Bu galigmada goliin meteorolojik ve hidrolojik degisimlere verdigi
yanitlar incelenmistir. Bu kapsamda 1975-2008 meteorolojik verileri (yagis ve buharlagma), 1960-
2002 gol seviyeleri kayitlart ve 1912, 1936, 1944, 1946 ve 1990 topografik haritalart ile 1975, 2009
Landsat uydu goriintiileri iliskilendirilmistir. Verilere ait grafiklerde 1974 ile 1978 yillar1 arasinda
géliin en diisiik seviyesinden ikinci en diisiik seviyesine ulastigi goriilmiistiir. Benzer bir iligki 1984
ile 1989 yillari arasinda da gozlenmis ve gol 1989°da son 40 yil igindeki en yiiksek seviyesine
ulagsmistir. Gol seviye degisim araligi 0-3 m olup gol gevresi diiz oldugu igin, seviye her Im
yiikselimde yiiz 6l¢iimii 100km kadar genislemektedir. Son yiizyil i¢inde en genis alani 1665km®
(1989), en kiiciik alan1 916 km? (2009) olmustur.

Anahtar kelimeler: Tuzgolii, fiziksel ozellikler, iklimsel degisim, gol seviyesi, Orta Anadolu
platosu.

Changes of Lake Tuz in the Last Century

The physical characteristics of lakes (levels and related areal changes) are sensitive to short and
long-period climatic changes. These changes can be traced in closed lake basins especially. Lake
Tuz is a closed basin with no natural or man-made outlet and located in the Central Anatolian
plateau at an elevation of 905m. It is a saline lake of hypersaline-alkaline character, the second
largest lake in Turkey and the largest saline lake in Europe. The Lake Tuz Basin is situated in
Central Anatolia that found in a arid-semi arid belt with a precipitation below 300mm per year. In
hidrologic regime fluctuation depended on climatic change has a significant rank in these water
sources. In this study, the lake responses to change in meteorological and hidrological alternations.
In this context, the meteorological data of 1975-2008 (precipitation and evaporation) are correlated
to lake level records of 1960-2002, topografic maps of 1912, 1936, 1944, 1946, 1990 and Landsat
images of 1975, 2009. In the related graphics, it is shown that the lowest lake level reaches towards
the second lowest level in between 1974-1978. Similar relation is observed that the lake gains the
highest level (in between 1984 and 1989) in 1989 during the last 40 years. The lake level changing
intervals is 0-3m. Beacuse of flat morphology around the lake, every Im level rising is bringing
about an extend area about of 100 km. In the last century, the lake largest surface area is
approximately 1665km” (1989) and the smallest one is about 916 km? (2009).

Key words: Lake Tuz, phvsical characteristics, climatic changes, lake levels, Central Anatolian
plateau.
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Giineybat1 Anadolu Gollerindeki Alan ve Seviye Degisimleri

Esra Onde, Zeynep Ergun, Alper Giirbiiz

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, TR-06100, Tandogan, Ankara
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iklimsel degisikliklere en kisa siirede cevap veren goller, yeryiiziinde %2’lik bir alan kaplarlar. Goller cok
genis cografyalarda tek baslarma bulunabilecekleri gibi, daha kii¢iik alanlarda toplu halde de bulunabilirler.
Cok sayida goliin bir arada bulundugu bu alanlar “goller bolgesi’ olarak adlandirilir. Diinyadaki en onemli
ornekleri Afrika’nin dogusundaki ¢okiintii alanlarinda ve Amerika’nin kuzeyinde goriilen gol bolgelerinin,
Tirkiye'deki ornegi ise Giiney Bati Anadolu’da goriilmektedir. Goller Yoresi olarak bilinen bu bolge,
Tirkiye tizerinde %1,15’lik yiizey alanina sahip dogal gollerin, %23’lik bolimiinii biinyesinde
barindirmaktadir. Bu ozelligiyle yore, Tiirkiye gollerinin son yiizyilda ugradig fiziksel degismelerin
incelendigi calismanin bir parcasi olarak oncelikle ele ahnmistir, Bu amagla, yorede bulunan Aksehir,
Beysehir, Eber, Egirdir, Burdur, Cavuscu golleri ve Acigol” iin ylizey alanlarindaki degisimler; 1912, 1933-
36, 1944-46, 1976, 1990, 2004, 2006, 2008 ve 2009 yillarina ait topografik harita ve uydu goriintiilerinden
hesaplanmistir. Giintimiiz iklimi bakimindan hem Orta Anadolu hem de Akdeniz ikliminin etkisi altinda
bulunan bolgedeki bu goller, gegen yiizyil i¢inde donemlik yagis ve buharlasma salinimlarina bagh olarak en
distik seviyesine %47’lik bir kii¢ilmeyle 2004-09 doéneminde ulagsmistir. En disiik diger seviyeler ise
sirastyla 1990, 1946, 1912, 1933 yillarinda gozlenmistir. Akschir, Eber, Beysehir ve insan etkisinin de
tzerinde yogun sekilde bulundugu Acigol sig nitelikli olmalari nedeniyle bu degisimleri en iyi yansitan
gollerdir.

Anahtar kelimeler: /klim degisimi, gol seviyeleri, giineybati Anadolu, goller yoresi.

The Area and Level Changes in the Lakes of the Southwest Anatolia

The lakes response to climate in a short time, cover 2% of surface area on the Earth. As lakes
situated alone in large geographies, they can located together in smaller areas. These regions
consist of lots of lakes are called as ‘Lakes Region’. The most important examples to these regions
in the world are located the east of Africa, in the north of America and in the southwest of Turkey.
In Turkey, the region that known as Lakes Region constitutes 23% of natural lakes that covers an
area 1,15 % in Turkey. Within this feature the region is studied as a part of the investigation of rhe
Physical changes of Turkish Lakes in the last century. For this purpose to calculate the changing
surface areas of Aksehir, Eber, Egirdir, Beysehir, Burdur, Cavuseu and Acigol lakes, topographic
maps and satellite images of 1912, 1933-36, 1944-46, 1976, 1990, 2004, 2006, 2008 and 2009 are
used. These lakes that influenced from the Central Anatolian and Mediterranean climates have
minimum levels during the last century in the 2004-09 period with a ratio of 47%. Other lower
levels are observed in 1990, 1946, 1912, 1933, respectively. Because of their shallow characters
Aksehir, Eber, Beysehir lakes and Lake Acigol which has a very intense anthropogenic affects on it
reflect these changes very clearly.

Key words: Climate change, lake levels, southwest anatolia, lakes region.
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insuyu Formasyonu’nun Jeolojik Ozellikleri (Obruk Platosu, Orta Anadolu)

Mustafa Eruzun, Alper Giirbiiz
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Bu ¢alismada Tuz golu Havzasi’'nmn en yaygin birimlerinden olan Ge¢ Miyosen-Erken Pliyosen
yash Insuyu Formasyonu'nun Obruk Platosu olarak bilinen alandaki jeolojik ozellikleri
sunulmaktadir. Birim havza boyunca yaygin olmasi sebebiyle gerek stratigrafik gerekse
sedimantolojik ozellikleri bolgelere gore degismektedir. Tuz goli Havzasrnin temelini Geg
Kretase oncesine ait metamorfikler, kristalize kirectaslari ve metavolkanitler olusturur. Bunlarin
lizerine havzanin kendi tirtinleri olan Oligosen-Miyosen yasli Gokdag Formasyonu oturur. Yer yer
jips seviyeleri de bulunduran birim kaba kirmtihlardan olusup konglomera -kumtasi-camurtast
ardalanimi seklindedir. Alacal ve kirmizi renkleri ile dikkat ¢eker. inceleme konusunu olusturan
insuyu Formasyonu bu birim tizerine uyumlu olarak oturur. Havzanin giineybatisinda ise dogrudan
Caldag Formasyonu iizerine oturmaktadr. Insuyu Formasyonu’'nun asil litolojisi kiregtasi olmakla
beraber hemen her yerde kiltasi tabakalari ile ardalanir. Cogu yerde marn, killi kiregtast, kiltast
haline doniisiir. Kalinligi 100-400m arasinda degisen Insuyu Formasyonu havza kenarlarinda
kumtasi-konglomeralar ile yanal gegis gozlenir. Buna karsin, havza ortalarinda kiregtaglarinda
listlere dogru dolomitlesmelerde gozlenmektedir. insuyu Formasyonu’nun bu ¢alismada incelendigi
bolge Obruk Platosu’dur. Burasi birimde kirintililarin gozlenmcdxg_)l dolayist ile yagslt havza ortasi
alanlaridir. Bu sebeple obruklar cogunluktadir. Formasyonun i¢ yapisini dogrudan gézleme imkani
veren obruklar, karbonatlarin yer alti suyu ile ¢oziilmesi sonucu gelismislerdir, yani karstlagma
iiriiniidiirler. Obruklarin derinlikleri, dolayisiyla Insuyu Formasyonu’nun kalmligr giineye dogru
azalmakta ve Karapmnar ilgesine dogru ortadan kalkmaktadir. Insuyu Formasyonu Ge¢ Miyosen-
Erken Pliyosen doneminde Tuzgdlii Havzasmn tatli, bol sulu, disa basilhmi olan g6l evresini
temsil etmektedir.

Anahtar kelimeler: Tuzgolii havzasi, Miyo-Pliyosen, Insuyu formasyonu, sedimantoloji, golsel
cokel, obruk.

The Geological Features of the Insuyu Formation (The Obruk Plateau, Central
Anatolia) :

In this study, the geological features of Late Miocene-Early Pliocene Insuyu Formation in the Lake
Tuz basin are investigated. Due to widespread character of the unit in the basin, the stratigraphical
and sedimentological properties of the unit is changing according to the regions that observed. The
lower part of the sequence in the Lake Tuz basin is formed by the pre-Late Cretaceous
metavolcanics, cristalized limestones and metamophics. This basement is overlied by the Oligo-
Miocene Gokdag Formation. This unit composed of gypsum remains with coarse grained clastics
and consist of interbedded conglomerate-sandstone-mudstones. It attracts attention with its motley
and red colors. The unit overlies comformably by the Insuyu Formation. It directly comes over the
Caldag Formation to the southwest of the basin. Despite the limestone lithology of the Insuyu
Formation, it is interlayed with claystones everywhere. It is observed as marl, clayey limestone and
limestone in most crop-outs. The insuyu formation that has a thickness of 100-400m is transitive to
sandstone and conglomerate towars the basin margins. Although, in the middle of the basin,
dolomitization is observed towards the ipper levels of the unit. The investigated area of the Insuyu
Formationin this study known as Obruk Plateau. This region is the paleolake basin center and as a
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result of this no detritics observed. In this area sinkholes are in majority. The sinkholes that allow
to investigate the inner structure of the formation directly, are developed as a result of dissolution
of carbonates by groundwater. Namely, they are the productions of carstification process. The
thickness of the Insuyu Formation and so the depths of the sinkholes decrease towards the south of
the basin and the formation can not seen towards the Karapmar settlement. The Insuyu Formation
represents the fresh and high amount of water character of the Late Miocene-Early Pliocene Lake
Tuz through its evolution.

Key words: Lake Tuz basin, Mio-Pliocene, Insuyu formation, sedimentology, lacustine deposits,
sinkholes.

Attepe ve Cevresindeki Demir Yataklarimin Yapisal Ozellikleri ve Tektonigi,
Kayseri-Adana Havzasi (Tiirkiye)

Serdar Keskin"?, Taner Unlii* & Necdet Arda’

'Maden Tetkik ve Arama Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, 06520, Ankara, Turkey
) (E-mail: skeskin@eng.ankara.edu.tr)
*Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06100 Tandogan, Ankara

Bu calismanin amaci, Dogu Toroslar’in batisinda yer alan Attepe, Elmadagbeli, Karagat, Mentes,
Kartalkaya, Karakizolugu ve Uyuzpinari demir yataklarinin tektonik ve yapisal ozelliklerini ortaya
koymaktir. Calisma alaninda gozlenen ana litostratigrafik birimler, Geyikdag: allokton birligine ait
Prekambriyen-Alt Kambriyen yash Emirgazi, Alt Kambriyen yashi Zabuk, Orta-Ust Kambriyen
yash Degirmentas, Ordovisyen yasl Armutlu formasyonlari ile Gorbiyes paraotokton birimine ait
Jura-Kretase yash Kizlarsekisi formasyonudur.

Birincil cevher, Emirgazi Formasyonu icerisindeki en tabanda yer alan bitiimlii seyler ile uyumlu
syn-sedimanter olusumlu sideritlerden olusur. Ge¢ evre demir cevherlesmeleri ise daha geng
birimleri kateder durumdadir.

Inceleme alanindaki fay sistemleri bu maden yataklarim yapisal ve tektonik olarak kontrol
etmektedir. Cevherlesme oncesi faylar degisken dogrultulara sahip olup c¢ogunlukla normal
faylardir. Dogrultulari KB-GD ile KD-GB arasinda degisen, cevherlesme ile ayni yash ve
cevherlesme sonrasi faylar baskin bir sekilde GB-GD-egimli normal ve ters faylar ile dike yakin bir
sekilde egimli dogrultu atimli faylardir. Bu faylar ve bazi kivrimlarin olusumu kirilgan
deformasyon ile iliskili iken, ¢ogu lineasyon, foliasyon, ve Klivajlar plastik deformasyon ile
iliskilidir.

Asal gerilme eksenleri, giiniimiiz cevherlesmeleri ile es yash ve sonrasi faylara sebep olan KKB-
GGD yonlii sikigmali rejimin gelistigini gostermektedirler. Geg evre demir yataklarinin olusumu,
derinlerde Prekambriyen-Alt Kambriyen yash birincil siderit yataklarindan Fe’ce zengin sivilar
tagtyan bu fay sistemleri (birincil siderit cevherlesmelerinin olusumundan sonra gelisen faylar) ile
iligkilidir. Bu gegirimli fay zonlarinda tasinan Fe’'ce zengin sivilar, yapisal olarak kontrol edilen
¢aligma alaninda hematit, gotit gibi isletilebilir demir yataklarmni olustururlar.

Anahtar kelimeler: Dogu Toroslar, Attepe, fay, demir, cevherlesme
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