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kian and Bakunian in age to find the paleotemperature of the water. For this purpose, Melanopsis (M.) alutensis
Stef anescu, Melanopsis (C.) anili Taner, Potomida (P.) berbestiensis (Fontannes) shells proper to Romanian;
Avimactra karabugasica Andrussow shells, porer to Kuvalnikian and Theodoxus (T.) fluviatilis Linné, Nematurel-
la conus Eichwald, Didacna (D.) crassa parvula Nalivkin,Dreissena (D.) rostriformis pontocaspia (Androssow),
Adacna sp. shells proper to Bakunian have been tested.

Because of 0 *0/& O analysis could only be imlementable on aragonit shells, results have not been obta-
ined from all samples, The only samples that have given results are Melanopsis (M.) alutensis Stefanescu, Poto-
mida (P.) berbestiensis (Fontannes) and Theodoxus (T.) fluviatilis Linné.

Thed ®O value obtaiend from the mass spectrometer have been formulised to
tio=16.5-43x 8 *O+0.14 x6 *O°

According to the method of Epstein et.al. (1953) and 1& has been found that during the Romanian age water
temperature is 26.4.°C-30.°0 C. and amount of HCO3-5 Cis % 0 1.32-2-2, clearly demonstrates fresh water

environment, The values, show 21.42°C temperature and % 0 2.5 HCO3-5 ’C, obtained from Bakunian stage
samples clearly determines more salin and therefore more closer to sea. The estimated temperature error is about
&=L.0°C,
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ESKIKOSELER KOYU PALEOSEN YASLI KARTAL FORMASYONU
ICINDE YERALAN IZ FOSILLERIN ORTAMSAL ANALIZLERI
POLATLI GUNEYI - ANKARA

THE ENVIRONMENTAL ANALYSES OF TRACE FOSSILS INCLUDED
IN THE PALEOCENE KARTAL FORMATION OF ESKIKOSELER VILLAGE
(SOUTH POLATLI-ANKARA, TURKIYE)

Huriye DEMIRCAN Ankara Universitesi Fen Fakiiltesi Jeoloji Miih. Bsl,, ANKARA

OZ: Bu galigmada Eskikoseler koyii (Polath giineyi) civarinda yeralan Palaosen yagl Kartal formasyonu icinde
saptanan iz fosilleri incelenmigtir.

Iz fosilleri iceren Kartal formasyonu karasal ve denizel birimlerin tekrarlandigi kayi istifi ¢okelleri ile temsil
olunur. Bu istif kirmizi renkli konglomera, kumtagi, camurtagt ve kiregtagt ardalanmali bir litolojiden olusur.

Inceleme alan: iginde iig tip iz fosil tespit edilmigtir, Bunlar gekil itibar ile dik (skolithos), egik (planoites),
yatay (teanidium) formlardir. Birimde bulunan Skolithos iz fosili camurtasi bantli silttaglarinda goriilmekle bir-
likte litoral ortamlar igin tipiktir. Planolites formlari, ince taneli kumtag tabakalarin iist kisimlarinda epirélyef
oOzelligi gostermekte ve hem akarsu (kiyr ovasi) hem de litoral ortamlan karakterize etmektedir. Teanidium
formlan ise kumtag1 ve silttag1 seviyelerinde gézlenmekte ve karasal akarsu ortamlarint ifade etmektedir.

Kartal formasyonu iginde goriilen iz fosiller, kalin kumtagi tabakal: yiiksek enerjili ortamlarda seyrek, buna
kargilik yitksek kumtagi/camurtag: oranna sahip tortullarda ise yaygmndir. Izlerin birim igerisindeki dagilimi
daha ¢ok alt-orta kesimlerde goriilmektedir. Dallanma ve duvar yapist gostermeyen bu izlerin muhtemelen ko-
runmasiz, yumugak viicutlu, solucanimsi, siispansiyon ve tortul yiyici organizmalar tarfindan meydana getirildi-

§i diigiiniilmiigtiir.
ABSTRACT: In this study, trace fossils identified in the Paleocene Kartal formation around Eskikéseler village
(south Polatlr) are examined.

Kartal formation that includes trace fossils, has a lithology in which red conglomerate, sandstone, mudstone
and limestone are alternated. In addition, it is represented by coastal deposits in which continental and marine
units are repeated.

In the study area, three types of trace fossils are recognized and these are vertical (skolithos), inclined (plano-
lites) and horizontal (teanidium) forms. Although, skolithos trace fossil which exist in the unit is identified in
mudstone banded siltstone, it is typical for lithoral environment. Planolites forms show the epirelief feature on
the npper part of fine-grained sandstone and they characterize both stream (flood plain) and lithoral environ-
ments. Teanidium forms are observed on sandstone levels and they also represent continental fluvial environ-
ment.

Trace fossils found in Kartal formation are scarce in coarse-grained sandstone of high energy environment
but, they are abundant in sediments having high sandstone/mudstone ratio. The distribution of trace are mostly
observed in lower-middle levels. The traces which show unbrached and well-preserved form are considered to
be formed by non-preserved, soft bodied, and wormy, burrow of a suspansion and deposit feeding organisms.
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DATCA YARIMADASI (MUGLA) NEOJEN MOLLUSK FAUNASI VE
STRATIGRAFISI

STRATIGRAPHY AND NEOGENE MOLLUSCAN FAUNA OF THE DATCA PE-
NINSULA (MUGLA -TURKEY)

Seving KAPAN Temelsu-Data/Associated Consulting Engineers Konsorsiyumu , ANKARA
Giiler TANER A.U.FF. Jeoloji Miihendisligi Boliimii, ANKARA

0Z: Datga Yanmadasi'nda yiizlek veren Neojen tortullarint kapsayan Yildinmli Formasyonu'ndan alnan 7
adet olgiilii stratigrafi kesiti denestirilerek, derlenen fosil dreklerinden toplam 37 adet tiir tanimlanmig ve bun-
lardan bir tanesi yeni bir tiir olarak onerilmistir (Hydrobia tanerae n. sp.). Saptanan bu faunanin paleocografik
yayihimlari incelenmig, bunlardan biiyik bir ¢ojuniugunun Tetis bolgesine ait oldugu, ancak, ii¢ tanesinin At-
lantik provensinde yayihm gosterdigi gozlenmis ve ayrica, tanimlanan omekler sistematikte yerlerine konarak
stratigrafik seviyeleri aydinlatilmigtir.

Yiizlek veren birimler, saha gozlemleri ve bazi Mollusk kavkilarina [Cerastoderma (Cerastoderma) edule
Linne, Anadara (Anadara) diluvii (Lamarck) var. pertransversa Sacco, Viviparus brevis trochlearis Tournouer]
uygulanan ESR (Elektro Spin Rezonans) yaglandirma metodu sonuglarina dayanarak zengin Mollusk faunasinin
stratigrafik seviyesi degerlendirilmig ve 6nceki aragtrmacilarin Pliyosen yasiu verdigi formasyonun yagmnin
daha dar bir seviyeyi belirttigi, Ge¢ Piyasensiyen oldufu sonucuna varilmigtir.

Eski ¢aligmalarda belirtildigi gibi, bolgenin Erken Pliyosen'de karasal, Geg Pliyosen'de denizel fasiyeste de-
gil, Pelecypod ve Gastropod érmeklerinin paleoekolojik ozelliklerine gore, Geg Piyasensiyen'de s1§ denizle bag-
Tantil1 bir lagiin ortam1 oldugu sonucu ¢ikmaktadir. Ayrica sapranan Gastropod ve Pelecypod faunasindan o do-
nemde suyun oligohalin acisu-az tuzlu deniz suyu 6zellifinde oldugu kamisina vanimigtir.

ABSTRACT: By the examination of Y1ldrimli Formation which includes the Neogene rock units exposed aro-
und Datga Peninsula (Mugla) basing on the Molluscan fauna and by the inspection of the fossil samples extrac-
ted from the lithostratigraphic units of the 7 measured stratigraphic sections taken in the investigated area, 37
speciments have been determined. One of these speciment was suggested to be a new type (Hydrobia tanerae n.
sp.). Paleogeographic and stratigraphic expansion of this fauna is investigated and most of this fauna belong the
Tetis while only three of them belong the Atlantic province. Besides, stratigraphic levels were clarified by chec-
king systematic situation of the predescribed samples.

The Mollusc fauna stratigraphic level was evaluated by considering the result of ESR (Electro Spin Rezo-
nans) Age Test Methods which are applied on some of the Mollusc shells [Cerastoderma (Cerastoderma) edule
Linne, Anadara (Anadara) diluvii (Lamarck) var. Pertransversa Sacco, Viviparus brevis trochlearis Tournouer]
and exposed units and land inspection, and it is concluded that the formation age for Pliocene determined by pre-
vious studies was for a shorter period, and Neogene units in Datga Peninsula was late Piasensien.

As described in previous studies, the area was not continental in early Pliocene and not marine in late Plioce-
ne but it is a lagoon medium in connection with shallow marine in late Piasensien according to the paleoecologi-
cal characteristics of Pelecypod and Gastropod fauna. It is also concluded that the water in that period may have
oligohyalin brackish-marine water which includes low salinity characteristic due to Gastropod and Pelecypod fa-

una.
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BATI TOROS MIYOSEN MERCAN RESIFLERI : BILESIMLERI,
FASIYES OZELLIKLERI VE ORTAMSAL KONUMLARI

MIOCENE CORAL REEFS IN THE WESTERN TAUIRIDS, SOUTHERN TURKEY:
COMPOSITION, FACIES AND ENVIRONMENTAL SETTING

Sevim TUZCU . M.T.A. Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, ANKARA
Mustafa KARABIYIKOGLU M.T.A. Genel Miidiirliigi, Jeoloji Etiitleri Dairesi, ANKARA
Yesim ISLAMOGLU M.T.A. Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, ANKARA

0OZ: Bat1 Toros Miyosen resiflerinin bilegimleri, fasiyes dzellikleri ve ortamsal konumlart Toros Otoktonu iize-
rinde uyumsuz olarak yer alan Oligo-Miyosen yash geg-post orojenik molas havzalarinin (Kasaba ve Aksu Hav-
zalar1) olusum ve evrimlerini yorumlamaya yonelik caligmalar bakimindan oldukga Onemlidir.

Bat1 Toros Miyosen Resifleri, Kasaba ve Aksu Havzalar1 ¢okel dolgularinin kaba kirintilt karbonat gegigi
ve karbonat ¢okel istifleri igerisinde kiiiik boyutlu, algli mercan biyohermleri olarak geligmigtir. Bu biyoherm-
ler Tarbellastiraea, Heliastraea, Stvlophora, Porites, Defrancia, Favia, Favites, Turbinaria, Thegioastraea, Ple-
siastraea, Aquitanastraeqa, Qculing, Pocillopora, Lethopyllia, Acanthocyathus, Balanophyllia, Mussismilia,

4 ja ve Antillia ile karakterize edilen, Ust Burdigaliyen -Alt Langiyen yag araliina ¢zgii, masif, tab-
lams, dalli ve tekli mercanlardan olugmaktadir. Bu zengin ve cesitli hermatipik ve ahermatipik mercanlar yani-
sira, yogun olarak goriilen kirmiz1 algler, gastropodlar, lamelliler, ekinodermler, bryozoalar, annelidler ve fo-
ramlar resif faunasini olusturan diger organizmalardir. Bu resifler, biiyiik bir boliimii ile yerinde biiyiiyen ve
algler ile baglanmis mercan kolonilerinden olugmus resif gekirdegi fasiyesi ile karakterize edilmektedir.

Kasaba Havzasindaki resifler, yelpaze deltasi-denizalt1 yelpazesi ortamlarina iligkin matriks ve tane destekli
cakiltaglar1 ile kumlu, gakilli, biyokirmtili kiregtag istifleri (Kasaba Formasyonu) igerisinde geligmigtir. Bu
resiflerin bilesimleri, Ust Burdigaliyen-Alt Langiyen aralifinda, Kasaba havzasinin kuzeyden giineye dogru de-
rinlesen bir havza modeli sundugunu gostermektedir. Aksu Havzasinda ise resifler, yelpaze deltasi-denizalt1 yel-
pazesi ortamlarina iligkin tane destekli ¢akiltag ve cakilli kiregtag1 ¢Okelleri ile (Aksu Formasyonu) algli, ben-
tonik foraml kiregtaglar1 (Oymapmar Kiregtagi) igerisinde geligmistir. Aksu Havzasi resiflerinin bilegimleri,
Ust Burdigaliyen-Alt Langiyen aralifinda bu havzanin kuzey kenarinin goreli olarak derin deniz ortami kogul-
lar1 ile karakterize edildigini ortaya koymaktadir.

Her iki havzada da resif geligimleri tektonik denetim ve buna bagl olarakta gelisen periyodik deniz diizeyi
oynamalar ile dogrudan baglantilidir. Yelpaze deltasi-denizalt yelpazesi ¢okel istifleri igerisindeki resifler, tek-
tonik etkinligin azalmasmna bagli olarak kirintili girdisinin kesildigi ve kisa siireli sinirli deniz diizeyi yiikselme-
lerinin gerceklestigi agamalarda geligmigtir. Kiregtag: istiflerindeki resifler ise, uzun siireli durayli kosullarin
olusmasina bagh olarak geligen s1§ karbonat gelf ortaminda gelisim gostermiglerdir.

ABSTRACT: The composition, facies and environmental setting of the Miocene Reefs in the Western Tau-
rids are of particular importance in studies aiming at understanding the formation and evolution of the late-to
post-orogenic molasse basins, namely the Oligo-Miocene aged Kasaba and Aksu Basins that formed on the Tau-
ride Authocton and bounded by thrust sheets.

The Western Tauride Miocene Reefs developed as small bioherms in the coarse terrigeneous clastics, mixed
terrigeneous clastics-carbonates and carbonate sequences of the basin-fill deposits of the Kasaba and Aksu Ba-
sins. These bioherms are composed of massive, plate-like, branching and solitary corals of Upper Burdigalian-
Lower Langhian age, comprising rich and diversified coral fauna which include Tarbellasiraea, Heliastraea,
Stvlophora, Porites, Defrancia, Favia, Favites, Turbinaria, Thegioastraea, Plesiastraea, Aquitanastraea, Oculi-
na, Pocillopora, Lithopyllia, Acanthocyathus, Balanophyllia, Mussismilia, Syzygophyllia ve Antillia . Red algies,
bryozoans, bivalves, echinoids, gastropods and foraminifers are also present within the bioherms. The reefs are
largely characterized by the reef-core facies, mainly composed of insitu growing coral colonies that are bounded
together by algies.

The composition and depositonal setting of the reefs in the Kasaba Basin indicate a southward deepening ba-
sin during Upper Burdigalian-Lower Langhian interval, with the reef growth developed on fan delta-submarine
fan conglomerates and sandy, gravelly limestones. In the Aksu Basin reefs developed on both fan delta-
submarine fan conglomerates and the associated shelf carbonates. In both basins reef growth and development
are largely controlled by basin margin tectonics and the related sea-level changes.
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YUKARISAZCAGIZ YORESI (GURUN KB, SiVAS) LUTESIYEN' ININ
BIYOSTRATIGRAFIK OLAYLARI VE PALEOEKOLOJISI

THE BIOEVENTS AND PALEOECOLOGY OF LUTETIAN OF YUKARISAZCAGIZ
AREA (GURUN NW, SIVAS)

Sefer ORCEN MTA Jeoloji Etiitleri Dairesi , ANKARA
Aysegiil YILDIZ A.U. Fen Fak. Jeo. Miih. Bol., ANKARA
Vedia TOKER A.U. Fen Fak. Jeo. Miih. Bol.,, ANKARA

OZ: Giiriin (Sivas) kuzeybatisinda Yukarisazcagiz dolayinda yiizeylenen Liitesiyen yagh kiregtaglarinda (Yu-
kanisazcagiz formasyonu) yapilan bu incelemede; 6zellikle bentik foraminiferlere dayali (Nummulites, Alveoli-
na, Discocyclina, Miliolidae vb.) biyostratigrafik olaylar agiklanmaya galisilmig ve foraminifer topluluklan te-
melinde 14 biyofasiyes ayirtlanmigtir. Tanimlanan topluluklarin paleoekolojik konumlari irdelenerek bolgenin

Liitesiyen paleocografyasina agiklik getirilmeye ¢aligilmugtir.

ABSTRACT: The study has been done in the Lutetian Limestones (Yukarisazcagiz formation) in Yukarisazca-

g1z area.

In the study area, the biovents of the benthic foraminifera (Nummulites, Alveolina, Discocyclina, Milliolidae
etc.) have been explained and the 14 biofacies have been defined based on the foraminifera assemblages. An at-
tempt has been made to contribute towards the Lutetian paleogeography of the study area considering the paleo-

ecological positions of the foraminifera assemblages.
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ENDUSTRIYEL HAMMADDELER OTURUMU

ESKISEHIR-SIVRIHISAR CIVARINDAKI SEDIMANTER SEPIYOLIT
OLUSUMLARININ ORTAMSAL YORUMU

FACIAL INTERPRETATION OF THE SEDIMENTARY SEPIOLITE OCCURENCES
AROUND ESKISEHIR-SIVRIHISAR

Hakan GENCOGLU MTA, Maden Etiit ve Arama Dairesi, ANKARA
Taner IRKEC MTA, Maden Etiit ve Arama Dairesi, ANKARA

OZ: Eskigehir-Sivrihisar giineyi ve daha az olarak dogu ve kuzeyindeki Neojen ¢okelleri, ekonomik scpiyolit
zenginlesmeleri agisindan 6nemlidir. Bunlar, Pliyosen goliiniin evaporitik donemlerinin iiriinii olan Doiomit-
Sepiyolit birim sistemlerinde (B1 ve B2), zellikle dc IL. sekansa ait B2 birim sisteminde mercekler geklinde ge-
ligmigtir. Bu zon igerisinde geligen sepiyolit zenginlegmeleri, farkli fasiyeslerde olusmuslardir. Bu durum, olu-

san sepiyolitin kalitesini de belirleyen en ¢nemli unsurdur. Sepiyolit ¢6keliminin Mg** ve Si** iyon kaynaklari,
cevredeki yer yer dolomitge zengin Jura-Alt Kretase kiregtaglar, ofiyolitik ve metamorfik kayaclardir.

Yorede kabaca ii¢ tiir sepiyolit olugumuna rastlanir;

1. Beyaz dolomitli sepiyolitler (sep= % 50-69) ve sepiyolitli dolomitler (sep= % 10-49) : Masif, homojen gi-
riintimlii, tozlagmayan, tabakalanmanin kalm ve belirsiz oldugu bu mercekler, zonu olugturan genig alkali gélle-
rin ig fasiyeslerinir (sepiyolit+dolomit) ve bu gollerin kismen kurumasi sonucu olusan kiigiik playa géllerinin
(dolomit golleri) (sepiyolit+dolomit+manyezit) iiriinleridir. Yanal yonde kahverengi bej sepiyolitlere gegisler
gosterirler.Bu iiriinler 6zellikle pet-litter olarak kullaniimaktadr,

2. Bej sepiyolitler ve dolomitli sepiyolitler (sep= % 50-100). Bunlarin orijinal rengi bej, koyu bej, giinlenmig
rengi beyaz ve kremdir. Organik madde igcermezler. Sabunsu ve yer yer Mn dendritlidir. Laminal: (sep>% 75),
sofan kabugu seklinde kirilmali-iri bregik (sep= % 50-75) veya konkav kinlmali, masif, homojen (sep =% 100)
goriniimlii olan bu sepiyolitler, kii¢iik playa géllerinin (dolomit golleri) tamamen kurudugu dénemlerde, yeralti
suyunun yiikselimi sonucu olugan ok kiigiik gélciiklerin iiriinleridir. Bu golciiklere taze su girigi oldukgca kisit-
hidir. Biyojenik faaliyetler son derece zayiftir. Kahverengi sepiyolitlere gére oldukga nadir, ince (<1 m), fakat
daha devamli mercekler seklindediz. Zonun iist kesimlerinde bulunurlar. Pet-litter ve teknolojik uygulamalar
i¢in uygundur.

3. Kahverengi sepiyolitler ve dolomitli sepiyolitler (sep= % 50-90>). Kahverengi, siyah, kirmizims: renkler-
de, organik maddece zengin olan bu sepiyolitler, ayr1 mekanizmalar sonucu olugmus iki farkla tipteki bataklik-
larin ¢okelleridir. Birinci tip batakliklar, alkali gollerin kenar fasiyeslerinde gelismis olan, taze su  giriglerine
oldukga agik yagigh donemlerde olugmuglardir. Bu tip batakliklarda olugan sepiyolitler, oldukca farkli minera-
lojik ve fiziksel 6zellikler sunarlar. Bu farkliliklar, ayni mercegin igerisinde kenardan ige, tabandan tavana dogru
geligebilir. Laminar akigmn fazlaca goriildiijii bu fasiyeslerde, laminali sepiyolitler (sep>%90), dolomit bregli
sepiyolitler (sep>% 50), daha az olarak masif, sabunsu sepiyolitler (sep>% 90) gozlenir. Dolomit, kalsit ve det-
ritik kuvarsa rastlanabilir. Paligorskit, en yaygin bulunan diger kil mineralidir. Sivrihisar kuzeyindeki alanlarda
saf paligorskit mercekleri de mecuttur, Ayrica simektit ve nadiren illit de bulunabilir. Silis nodiilleri, kok izleri
ve zayif erozyonel yiizeyler yaygindur. Ikinci tip batakliklar ise kiiciik playa géllerinde (dolomit golleri) yeralt:
suyunun da etkisiyle geligen , daha uzun Giniirlii ve kaln sepiycl't yataklari igeren, zayif taze su girigli olu-
sumlardir. Bu tip batakliklar, iizerinde gelistigi dolomiti eriterek ekstra Mg® kazanimi saglamiglardir. Buralar-
da ¢okelen sepiyolitler, genellikle sabunsu, masif goriiniimlii saf sepiyolitlerdir ( sep>%90). Laminal sepiyolit-
lere de rastlanabilir, Organik madde igerikleri daha azdir. Teknolojik uygulamalar icin en iyi olusumlardir,

Bunlardan bagka, ekonomik olmamakla birlikte, diyajenetik siiregler icerisinde geligmis, bogluk dolgusu ve
sepiyolit tarafindan ramplase edilmis kok izleri seklinde, vb. farkli sepiyolit olusumlar da meveuttur.

ABSTRACT: Neogene deposits in the south, and to a lesser extent, in the east and north of Sivrihisar (Eskige-
hir) bear significance, considered the occurence of economic sepiolite concentrations. These have developed as
lences in the Dolomite-Sepiolite unit systems (B1 and B2) of the evaporitic stage of Pliocene lakes ,and especi-
ally in the B2 unit system of the 2nd sequence. Sepiolite concentrations within this zone have formed in varying
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facies. This situation has been an important factor, determining the quality o. sephiolite. Mg?* and Si ** ionic so-
urces for sepiolite precipitation are the Jurassic-Lower Cretaceous limestones, that are occasionally rich in dolo-
mite, ophiolitic and metamorphic rccks.

Three types o f sepiolite occurences may roughly be distinguished in the area:

1. White dolomitic sepiolites (sep =50-69%) and sepiolitic dolomites (sep =10-49%). These are massive, ho-
mogenous, undusty, and have precipitated in the internal facies (sep +dol) of the extensive alkaline lakes, and in
the small playa lakes (dolomite lakes) (sep +dol+magnevite), formed by partial drying of the former. Bedding is
thick and unclear. They show lateral gradation into brown and beige sepiolites. These occurences are especially
suitable as pet-litter material. _

2. Beige sepiolites and dolomitic sepiolites (sep=50-100%). Original color is beige to dark beige, and turns to
white or creamy upon weathering. This type does not contain organic material, and its appearance is soapy, with
occasional content of Mn dendrites. They may be laminated (sep >75%); conchoidally fractured, and coarsely
brecciated (sep=50-75%), or concave fractured, massive and homogenous (sep =100%). These are the products
of very small ponds , formed by the rising of the underground water, in the periods when the small laya lakes
had completely dried up. Fresh watter interference to these ponds is very limited. Biogenic activity is very little.
The lenses are more continuous, but rare and thinner (<1 m), compared with brown sepiolites. They are located
at the upper sections of the zone. This type is suitable as pet-litter material and for technological applications.

3. Brown sepiolites and dolomitic sepiolites (sep=50-90 %>). This type of clay is brown, black or reddish in
color, with a considerable amount of organic material. These are the products of swamps, formed by two diffe-
rent mechanism. The first one has formed at the marginal facies of the alkaline lake, and is open to fresh water
interference in rainy seasons. Duration is rather short. Sepiolites formed in this type of swamps exhibit very vari-
able mineralogical and physical characteristics. This variation may be observed within the same lense, in the ver-
tical or lateral gradation. Laminated sepiolites (sep >90%), sepiolites with dolomite breccia (sep>50%), and to a
lesser extent, massive, soapy sepiolites (sep>90%) are determined in this facies, in which laminar flow is com-
mon. Dolomite, calcite and detrital quartz may be observed. Palygorskite is the second most common clay mi-
neral. Pure palygorskite lenses occur in the northern area of Sivrihisar. In addition, smectite, and rarely illite may
accompany sepiolite. Silica nodules, root marks and weak erosional surfaces are also common. The second type
of swamps have developed in the small playa lakes (dolomite lakes), by the additional effect of underground wa-
ter. These are more endurated, and contain thicker sepiolite deposits. Fresh water interference is again weak.
These swamps have dissolved the dolomite, on which they extend, thus providing extra Mg* supply to the solu-
tion. Sepiolites, precipitated in these swamps, are generally pure (sep>90%), with a soapy and massive appearan-
ce. Laminated sepiolites may also be distinguished. Organic material content is smaller. Gas escape structures,
and occasional sulphur nodules may be observed. Root marks are fewer. This type of ore is the most suitable for
technological applications.

In addition to those described above, sepiolite occurences along the diagenetic processes, as vacuole infills,
and root remnants replaced with sepiolite etc. may be ovserved, occasionally.
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IZNiK SERAMIKLERI VE HAMMADDELERININ MINERALOJIK VE
MIKROMORFOLOJIK OZELLIKLERI

IZNIK CERAMIC AND MINERALOGICAL AND MICROMORPHOLOGICAL PROPER-
TIES OF THE ROW MATERIALS

Fatma OZCAN Cukurova Universitesi Bilgisayar Aragtirma ve Uygulama Merkezi, Balcah, ADANA
Selim KAPUR Cukurova Universitesi Ziraat Fakiiltesi, Toprak Boliimii, Balcali, ADANA

0Z: Bu ¢alismada, Osmanli, Selguklu ve Beylik dénemi seramik pargaciklarmin mineralojik ve mikromorfolo-
jik incelenmesiyle yapildiklari dénemlerdeki tiretim teknolojisi, firmlanma sicakliklar, hammadde ozellikleri
aragtirilarak yapilacak olan simiilasyon calismalarima 1gik tutmak amaglanmugtir.

Iznik ve g¢evresinden toplanan ¢aplari 3 ile 5 cm olan 11. ve 12. yiizyil beylik donemlerine ait 5 6rnek, 16.
ve 17. yiizyillarina ait toplam 8 Iznik 6megi, 11. ve 12. Selguklu dénemlerine ait toplam 5 6mek, 9. ve 10. yiiz-
yil olas1, Sam isi, 9. yiizyil Bizans, 16. yiizyil Mercan Kirmizis1 olmak iizere toplam 22 drnegin herbirinin ince
kesit caligmalari FITZPATRICK (1980)'e, Mg++ doyurmalar1 da JACKSON (1975)'a gore yapilmigtir. Ayrica

secilmis ©rneklerde Tarama Elektron Mikroskobu (SEM) ile morfolojik ¢aligmalarda yapilmigtir.

Yapilan bu ¢aligmalarda materyal olarak segilen seramik parcaciklarmin pigirilme sicakliklar: 800 - 900°C
oldugu saptanmigtir. Gozenek hacminin fazla, gozenek biiyiikliigiiniin az olmasi firinlamada 1sun yavag artti-
rilip, aym yavaglikta sogutuldugunu gostermektedir. Himmaddeye gii¢lendirici olarak kemik kiilii katilmasi vo-
lastonit olugumunu ve kullanilan frit biiyiik olasilikla saglamlik y6niinden iyi sonuglar elde edilmesini sagla-

migtir.

ABSTRACT: The aim of this study is to cast light on future simulation works, through mineralogical and mic-
romorphological studies of ceramic shards belonging to the Ottoman, seljuk and Emirate periods. The recearch
also involves determination of production technologies.,

5 samples ranging from 3 to 5 c¢m in diameter from Iznik the of 11th and 12th century emirate periods, 8 pie-
ces of the 15th and 17th centuries, 5 pieces of the 11 th and 12 th century Seljuk period, one piece from the 9 th
probably 10 th century of the damascus school and one 9 th century Byzantine piece were studied individually in
thinsections according to FITZPATRICK (1980) and their magnesium saturated clas minerals according to
JACKSON (1975). In addition, further morphological work has been carried out on selected samples with SEM.

In consequence the furnacing temperature of the shards were determined to be 800 - 900°C. The high pore
volumes and the uniform small pore sizes indicate that the furnace temperatures were slowly increased and dec-
reased at equally gradual intervals.

The use of bone ash in the ram materials as a strenghthener resulted in the formation of wollastonite. Frit was
probably mixed with the raw materials which also provided strength to the ceramics.



47. TURKIYE JEOLOJi KURULTAYI 1994 BILDIRi &ZLERI

MIHALGAZI (ESKISEHIR) BENTONITININ MINERALOJIK
OZELLIKLERI

MINERALOGICAL CHARACTERISTICS OF MIHALGAZI (ESKISEHIR)
BENTONITE

Fazli COBAN ITU Maden Fakiiltesi Ayazaga-ISTANBUL

OZ: Kuzeybat: Anadolu' da Mihalgazi (Eskigehir) yoresinde Eosen volkanikleri ile iligkili bentonit olugumlar:
bulunmaktadir. Eosen yagh volkanikler andezit, andezitik tiif, aglomera, tiifit ve lokal olarak dasit' ten meydana
gelir ve Paleosen yash karasal gokeller ile ortiiliir.

Inceleme bolgesinde hidrotermal sular volkanik kayaclardaki kirik sistemleri boyunca yiikselmis, andezit ve
andezitik tiifleri aynigtirarak bentonite doniigtiirmiigtiir. Bentonitler esas olarak montmorillonit, feldspat, kristo-
balit ve az miktarda kuvars' tan meydana gelmigtir.

ABSTRACT: Bentonite occurrences associated with Eocene volcanic rocks, are found in the Mihalgazi (Eski- -
sehir-Nortwest Anatolia) region. Bentonite deposits containing Eocene age volcanic rocks which are composed
of andesite, andesitic tuff, agglomerate, tuffite and minor amount dacite are overlain by the Paleocene terrestrial
sedimentary rocks.

In the studied area, hydrothermal solutions ascended rising through the fracture systems and altered the ande-
site and andesitic tuffs to bentonite. Bentonites are basically made of montmorillonite , feldspar, cristobalite and

quartz.
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AYDIN-SOKE (BATICIM) CIMENTO FABRIKASINDA TERKEDI-
LEN KIRECTASI SAHALARININ YENIDEN URETIME KAZANDI-
RILMASI

GAINING THE ABANDONED LIMESTONE AREAS OF THE AYDIN-SOKE
(BATICIM) CEMENT FACTORY TO PRODUCTION

Rahmi EYUBQGLU ITU Maden Fakiiltesi, Uygulamali Jeoloji Anabilim Dali, Maslak, ISTANBUL
Alper OZULOGUL ITU Maden Fakiiltesi, Uygulamal Jeoloji Anabilim Dali, Maslak, ISTANBUL

0OZ: Cimento fabrikalan arasidaki ekonomik rekabetin artmasi ve buna bagl olarak fabrikalarin maliyetlerini
diisiirme istekleri, hammaddelerini daha yakin kaynaklardan elde etme olanaklarim1 zorlamalarim1 gerektirmek-
tedir. S6ke Cimento Fabrikast da iiretiminde % 70 oraninda kullandig1 kiregtagim 19 km. gibi nakliye giderini
arttiran bir uzaklikta bulunan Giimiigkdy sahasindan saglamaktadir. Bu aragtirmada fabrikanin 1 km. yakininda
bulunan ve daha dnce yiiksek MgO bileseni nedeniyle terkedilen Cankurtaran kalker sahasinda ¢imento iiretimi-
ne uygun diigik MgO' 1i kiregtagt alanlarmin varligi aragtinlmg ve MgO bilesenindeki artiglarin jeolojik ya-
piyla baglantili oldugu ortaya konmugtur. Arastrma sonunda terkedilen bu sahada uzun yillar kiregtag: elde
edilebilecek iiretim alanlan belirlenmistir.

ABSTRACT: Increasing economical competition between the cement factories and resulting necessity of dec-
reasing production costs make the factories to get their raw material supply from nearby quarries. S6ke cement
factory gets the limestone used in production around 70% from Giimiigkdy quarry which is 19 km. away from
the factory. In this study limestone areas with low MgO content were investigated at the Cankurtaran quarry 1
km. away from the factory, which had been abondoned due to high MgO content. It was faund that the increase
in relation with geology of the area. As a result, some limestone areas were determined for future production at

this abondoned quarry.
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BEYPAZARI (ANKARA) DOGAL SODA (TRONA) SAHASININ
MINERALOJIK ZONLANMASI

MINERALOGICAL ZONATION AT THE NATURAL SODA (TRONA) FIELD,
BEYPAZARI (ANKARA)

Ferda ONER MTA, Maden Analizleri ve Teknoloji Dairesi, ANKARA

OZ: Beypazari dogal soda (trona) yataklanmasi ve gevresinin jeolojik ve mineralojik ¢aligmalarin biitiinlegtir-
mek ve clusum modeline 1§k tutmak amaciyla sondajlardan ve yiizeyden 683 ornek iizerinde X iginlar1 ¢6ziim-
leme y6ntemi ile kayaglarin tiim kayag ve kil fraksiyonu mineralleri saptanmagtr.

Inceleme alanindaki kayaglarda, bolluk sirasina gore; Ca-Mg karbonat (manyezit, dolomit, kalsit), Na-Ca
karbonat (nakolit, trona, pirsonit), feldspat (K-feldspat, plajiyoklaz), zeolit (analsim, klinoptilolit. eriyonit), kil
(simektit, illit, kaolinit, sepiyolit), silis (kuvars, opal-CT), hornblend ve biyotit minerallerinin varlig1 saptanmig-
tir. Bunlardan karbonat, zeolit, K-feldispat, kil (simektit, sepiyolit, ve kaolinit) ve silis minerallerinin neoformas-
yon mekanizmast ile olugtuklarn Taramal1 Elekiron Mikroskop (Scanning Electron Microscope: SEM) inceleme-
leri ile belirlenmigtir.

Bu minerallerden Ca-Mg karbonatlarda, Boyali formasyonundan Zaviye formasyonuna dogru, dolo-
mit+kalsit-manyezit--->dolomit+kalsit seklinde, zeolitlesme iiriinii minerallerde (yine aym yénde) klinoptilo-
lit+analsim--->analsim+K-feldispat+klinoptilolit---->klinoptilolit+K-feldispat+analsim-->eriyonit+klinoptilolit+
K-feldispat+analsim--->opal-CT+klinoptilolit seklinde dikey yonde geligen otijenik mineral zonlanmasimn var-
Iif1 saptanmugtir.

Yanal yonde ise Hirka ve Karadoruk formasyonlarinda, Ca-Mg karbonat mineralleri; dolomit+kalsit---> do-
lomit+manyezit+kalsit seklinde zonlanma gostermektedir. Soda minerallerinden ise nakolit kenar kesimlerde,
trona ve pirsonit merkezi kesimlerde yer almaktadir. Zeolitlegme iiriinii minerallerin alansal dagihmlarinda,
Huka formasyonunda; opal-CT+klinoptilolit+simektit --->analsim+K-feldispat, Saragil formasyonunda ise;
opal+CT --->eriyonit+klinoptilolit+K-feldispat--->analsim+K-feldispat seklinde bir zonlanmanin varlif ortaya
konulmustur. Ayrica Hirka formasyonunda olugan kil minerallerinden simektitlerin basen kenarinda saponit ya-
pisinda oldugu ;merkezde ise stevensit yapisina dogru bir egilim gosterdigi ve ayrica merkezi kesimde bir Mg-
silikat olan sepiyolitin gelisti§i belirlenmigtir.

Beypazari dogal soda sahasi bu ¢zellikleri ile diinyadaki pek ¢ok 6rneklerine benzemektedir. Ortaya konulan
bu 6zelliklerin volkanosedimanter golsel ortamlarda Endiistriyel Hammadde aramalarinda kullanabilecegi goriil-
mektedir. Bu model 6zellikle bor ve trona gibi ortiilii ve/veya yiizeylendiginde eriyebilen hammaddelerin aran-
masinda,¢okelme ortaminn tuzlu alanlarnin saptanmasinda yararlt olacaktir.

ABSTRACT: X-ray diffraction studies were conducted on 683 samples, as whole rock and clay fraction anlysis,
in order to compile the geological and mineralogical studies around the Beypazari natural soda (trona) fields,
and to highlight the mode of occurence.

The order of abundance of the minerals found in the basin is as follows: Ca-Mg carbonates (magnesite, dolo-
mite, calcite), Na-Ca carbonates (nahcolite, trona ,pirssonite), feldspars (K-feldspar, plajioclase), zeolites (analci-
me, clinoptilolite, erionite), clay (smectites, illite, kaolinite, sepiolite) silica (quarts, opal-CT), and biotite and
hornblend minerals. From these, corbonate, zeolite, K-feldspar, clay (smectite, sepiolite, kaolinite) and silica m:
nerals are formed by neoformation mechanism. This is determined by SEM investigation.

From Boyali formation up to the Zaviye formation, Ca-Mg carbonates and zeolites, derived from the tuf?"
show a vertical authigenic mineral zonation as follows;

(Ca-Mg carbonates),

dolomite+magnetise+calcite--->dolomite+calcite,

(zeolites),

clinoptilolite+analcime--->analcime+K-feldspar+clinoptilolite--->clinoptilolite+K-f~ldspar+analcim--->

erionite+clinoptilolite+K-feldspar +analcime--->opal CT+ clinoptilolite.

On the other hand Ca-Mg carbonate minerals in the Hirka and Karadoruk formations show a lateral zonation
as, dolomite+calcite--->dolomite+magnesite+calcite. As for the soda minerals, nahcolite is found in the banks of
the basin, trona and pirssonite are found in the center of basin.

Regional distribution of the minerals, formed by zeolitization show different zonation in each of the formati-
ons. In the Huka formation, it is opal-CT+clinoptilolite+smectite--->analcime+K-feldspar, and in the Sariagil
formation it is opal-CT--->erionite+clinoptilolite+K-feldspar--->analcime+K-feldspar. Also the clay minerals,
especially smectites, which are found in the Hirka Formation show a zonation as saponite to stevensite, respecti-
vely , from the basin bank to the center. Sepiolite, a Mg-silicate is also found in the center of the basin.

Beypazan natural soda deposit resembles those of other similar occurences in the world, in terms of these
characteristics. The determined characteristics prove to be useful criteria in the industrial minerals explorations
within the volcano sedimentary lacustrine basins. The suggested model will be useful especially in the explorati-
on of buried and /or easily soluble minerals, such as boron salts and trona.
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KONYA-KARAPINAR OVASI YERALTI TUZLU SU SEVIYELERI
JEOLOJISI VE SODYUM SULFAT URETIMI

GEOLOGY AND SODIUM SULPHATE PRODUCTION OF SUBSURFACE SALTY
WATERS OF KONYA-KARAPINAR PLAIN

Abdullah Mete OZGUNER MTA Genel Miidiirliigii, Maden Etiit Dairesi, ANKARA

OZ: Karapmar Sultaniye Ovasi bir Kuvaterner grabeni olup dogusunda ve giineybatisinda Neojen Karacadag ve
Uzecekdag volkanizmalari, giineyinde gesitli Kuvaterner yagh maar volkanizmalari, batisinda ve kuzeyinde ise
Neojen kiregtasi ve marnlart yer almaktadir. . .

Sultaniye Ovasi diizliigiinde DSI nin yaptig1 iki sondaj DSI 4564 ve DSI 566 graben derinliginin 250 - 300
m oldugunu, grabeni dolduran Kuvaterner istifin tamamen gri palistik killerden olugtufunu, tabanda Neojen
kirectaglarnimn yer aldigimi ortaya koymugtur.

Kuvaterner zamammnda; Acigol, Meke Golii, Meke Dag ve Karacadag andezitik-bazik volkanizmalari
Sultaniye Ovasi grabenine giiney ve dogudan volkan kiilii, volkanik emanasyonlar ve bazik lav akitmiglardir.
Ayrica, grabenin dogu yakasindaki Nasuhpinar fay1 ¢ok geng ve aktif olup yeralti suyuna hidrotermal kokenli
tuz iyonlan verdigi anlagiimaktadir.

Ovada acilan on adet yaklagik 50m derinligindeki sondajlarda ortalama dért adet tuzlu su seviyesi kesilmig
olup tuzluluk miktarlari yeraltima dogru azalmaktadwr. Kapali Kuvaterner grabeninde gerek yiizey
evaporasyonuyla, gerek kilcal gatlaklardaki yiizey gerilimi kuvvetiyle ve gerekse gozenek arasi tuzlu suyun ve
kristalizasyon suyunun basing altinda sikigmastyla, tuzlu su devamli olarak iist seviyelere dogru migrasyon
yapmigtr. En sonunda bugiinkii IM derindeki tuzlu su seviyesinde maksimum tuz konsantrasyonuna
ulagmigtir.

Diizliikte agilan sondaj havuzlarinda ve arama yarmalarinda havzanm giiney ve giineydogu boliimlerinde
hem 1. tuzlu su seviyesinin sulari agia ¢ikmig ve hem de 25-35 cm derinde iileksit yumrularina rastlanmagtir,
Yumrular devamlik gostermemekte ve diizensiz yayilmaktadir.

Sultaniye Ovasi-Covanadalar1 tuz kabugundan aldigimiz numunelerin X-ray analiz neticeleri, Halit,
Thenardite ve ¢ok az trona vermigtir. Bu netice, 1. tuzlu su seviyesinden karelaj ile alinan su numuneleri iyon
konsantrasyonlariyla hesaplanan tuz miktarlarma uyum saglamaktadr. Gram miktar olarak bu sahalarda en ¢ok
NaCl bulundugu daha sonra Na,SO,'m yer aldig1, bunlar1 MgSO, ve daha sonra da KC1 ve CaSO,'m takip ettigi
goriilmektedir.

1. Tuzlu su seviyesinde NaCl/Na,SO, oraninmn 2 degerinden diigik oldufu sondaj tesir sahalan
belirlenmigtir. Bu sahalarda Na,SO, isletmesi ekonomik olup her iki tuzu birbirinden ayirmak miimkiindiir.

Na,SO, tuzunun igletilmesi amaciyla rezerv alanlari haritasindan belirlenen sahalarda derin tuzlu su rezerv
havuzlann ag:!mali ve tuzlu sular buralardan evaporasyon tavalarma pompalanmalidur.  Havzanin
kuzeydogusundaki tatli su kaynaklarindan, suyun bomesini ayarlamak ve sodyum Kkloriirii yikamak igin

yararlanilabilir.

ABSTRACT: Karapmar-Sultaniye Plain is a Quaternary graben and Neogene Karacadag and Uzecekdag
volcanisms are situated in the east and the south west of this graben. But various Quaternary maar volcanisms
take place in the south. Neogene limestones and marls are situated in the west and the north.
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Two drillings opened by DSI'in Sultaniye Plain, indicate that depth of the graben reaches 250-300 M and the
Quaternary squence filling the graben consists of grey plastic clays and at the base Neogene limestones occur.

Andesitic-basic volcanisms of Karacadag, Mekedag, Acilake, Meke lake in Quaternary time had all extruded
volcanic ashes, volcanic emanations and basic lavas from south and east to the Sultaniye graben plain. In
addition, very young and active Nasuhpinar fault in the eastern side of the graben has been giving salt ions of
hydrothermal origin to the underground water.

Ten drillings with approximate depth of 50 m within the plain have cut four salty water levels and their salt
contents have been found to be diminishing downward. Salty water has continously been migrating upward
within the closed Quatemary graben either by surface evaporation or by surface tension forces within capillary
cracks or by the effect of pressure compression of salty and crystallisation waters within the rock pores. Finally,
maximum salt concentration has been reached within the salty water of IM depth of our time.

X-ray analyses of the salt crust taken from Covanadalar1 Plain have determined Halite, Thenardite and very
tittle Trona. This result has confirmed the salt quantities calculated from salty water ionic concentrations which
have been sampled from first salty water level by quadratic method. It is seen that NaCl is the most abundant salt
and after that comes Na,SO,'in gram quantities. MgSO, and KCI and CaSO, follow these two in decending order
of quantity.

Drilling influencial areas of first salty water level where NaCl/Na,SO, ratios smaller than 2 have been
determined. These areas are economical from the Na,SO, exploitation point of view. This ratio also indicates
that it is possible to separate both salts one from the other.

For the exploitation of Na,SO, salt it is necessary to open deep reserve pools within the economical areas of
reserve map and to pump the salty waters to the evaporation pans. It is possible to beneficiate from unsalty water
springs at the northeast of the basin in order to adjust the boume of the salty waters and to wash the sodium
chloride.

Salty waters of the first level and eulexite concretions of 25-35 cm depth have been exposed within south and
southeast part of the basin during excavation of drilling pools and exploration trenchings. Eulexite concretions
dont show continuation and are found to spread disorderly.
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SUNGURLL BOLGESINDEKI ORTA EOSEN SEDIMANTER FOR-
MASYONUNDAKI MONTMORILLONIT OLUSUMLARI

MONTMORILLONITE OCCURENCES IN THE MIDDLE EOCENE SEDIMENTARY
FORMATION AT THE SUNGURLU (CORUM) AREA

S. Ali SAYIN Maden Tetkik ve Arama Genel Miidiirltigii, ANKARA

OZ: Sungurlu' nun yaklagik 12 km. NW' sinda yer alan ve genelllikle N15E dogrultusunda uzanim gdsteren
smektit yataklar O:.a Eosen yaglt sarimtirak renkli, kumlu, killi kiregtagt ve az kumlu kiregtaglarinin alt sevi-
yelerinde yer alirlar. Genel olarak denizel bir ortamda diyajenez sonucu olugan smektit yataklarinda hakim mi-
neral montmorillonittir. Bu yataklarda ¢ogunlukla montmorillonit ve ¢ok az da illitin bulunmasi, tist katmanlarin
¢ok kalin olmadigini ve diyajenezin ¢ok giddetli gecmedigini belirtmektedir.

Orta Eosen yagh formasyon iizerinde bulunan kumtaglart icerisindeki yer yer damar geklinde gozlenen kil-
taglart ve kumlu, siltli kiltaglarinda da ana kil minerali montmorillonittir. Ancak bunlar ekonomik kil yataklar1
olarak diigiiniilmemektedir. .

Ortamda az da olsa jips' in bulunmasi, Ust Kretase' den beri faaliyet gosteren yiikselme hareketleri sonucu,
yer yer kiiciik capta lagiiner basenlerin meydana gelmis olabilecegi fikrini ortaya atmaktadir.

ABSTRACT: The Sungurlu smectite beds situated, approximately within 12 km. NW of Sungurlu with N1SE
trending, occur in the lower section of the yellowish sandy, clayey limestones and lesser sand-bearing limesto-
nes of Middle Eocene age. Dominant mineral of the Sungurlu smectite beds which originated from the marine
environment by diagenesis is montmorillonite. Large amount of montmorillonite and low illite in the beds indi-
cate that the overburden of this region is not thick and diagenessis is less severe.

Montmorillonite also occures as the main clay mineral of the sporadic vein-type claystones and sandy-silty
claystones of the sandstone unit which overlies the Midde Eocene formation.

The preseace of very little gypsum within the environment suggests that in places, certain small laguner ba-
sins formed by uplifting which has been active since Upper Cretaceaous.
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TETIS'IN SENOZOIK FOSFORIT COKELIMI VE TURKIYE'DE
MUHTEMEL YENI FOSFORIT YATAKLARININ BULUNMASI

CENOZOIC PHOSPHORITE DEPOSITION OF THETHYS AND EXPLORATION OF
PROBABLE PHOSPHORITE DEPOSITS IN TURKIYE.

Abdullah Mete OZGUNER MTA Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, ANKARA

OZ: Literatiir, diinyadaki ana fosfojenez olusum devirlerinin Miyosen, Kretase-Eosen, Jura, Permiyen de vs.
meydana geldigini belirttigi gibi difer zamanlarda fosfat kayasimun hi¢ c¢Okelmeyigini gostermesi de
enteresandir. Bu devirlerin okyanuslarn agilimi ve kapanstyla ilgili, olmasi ihtimali vardr.

Ust Trias'ta Paleotetisin kapanmasi ve Neotetisin agilmasi esnasinda Toroslar; Filistin, Sina ve Kuzey
Afrika'dan riftleserek aynimaya baglamugtir. Neotetis, gene: olarak E-W dogrultusunda ekvatora yakin bir
yorede gelismigtir. Kretase zamaninda Neotetisin kapanmaya baglamasiyla, dogu-bati yonlii deniz akintilary
derin deniz tabamindan aldiklan fosfat ¢okellerini kita selflerine tagimaya baglamiglardir, Neotetisin kuzey
kenarlarinda giineye dogru inen naplar fosfat ¢Okelimi igin olumsuz gartlar sergilerken, giiney kenarlarindaki
self basenierinde transgresif fazdaki fosfat ¢okelimi Orta Eosene kadar devam etmigtir. Toroslar, Neotetis iginde
bir ada olugturmus ve s1§ karbonat fasiyesi ¢kelimine sahne olmustur.

Sedimanter fosforitlerle yan yana ve miinavebeli olarak bulunan akraba kayaglar, ¢Ortler, glokonitler,
pelletler, oolitler, bitiimlii seyller, algal ve resifal kalkerler, magnezyumlu killer, dolomiderden clugmaktadir.
Fosforitlerin en son ¢okelme ortamlari, daima sif deniz, gelf fasiyesidir ve derin deniz ortams ¢okellerinde
aranmazlar.

Bugiin aktiiel fosforitlerin ¢tkeldigi yorelerde, adalarda da fosforitlerin ¢okeldigi gozlenmektedir.
Toroslarda, fosforit akraba kayaclariyla miinavebeli s1g fasiyeshi Ali Kreiase kalkerlerinde fosfat tortullarinin
bulunmast olasiligi vardir. Bu kalkerlerde detrital malzemenin ¢ok az veya hi¢ olmamasi gerekmektedir.

Kalkerli fosforitlerin biinyesinde iz elementi olarak Uranyum mutlaka 25-300 ppm oraninda vardir. Toryum
miktar1 ise minimumdur. Magmatik ve metamorfik kayalaraa, seyl ve kumtaglannda Th/U orani 34 arasinda,
kalkerlerde 0.5-1 arasinda ve fosforitlerde 0.005-0.07 arasindadir.

Urdiin'de ucakla 6lgiilen radyoaktif anomali haritalarinda, uranyum anomalilerinin igletilen ocaklarin tizerine
rastladipy gorildiigii gibi kuzeydogu Urdin'de yeni gomiilii fosfat yataklarnin bulunmasma da yardimci
olmugtur. Sondajlardaki gama 151m loglan fosfat tabakalarinin korelasyonunu kolaylagtirmaistir.

ABSTRACT: The literature explains that major episodes of phosphogenesis occurred during Miocene,
Cretaccecus-Eocene, Jurassic, Permian etc. It is also interesting that it indicates the paucity of phosphate in rocks
of sev.al other time intervals. It is possible that these episodes are related with the spreading or convergence of
the oceans.

Tn Upper Triassic during the closing of Paleothethys and the opening of Neodhethy s the "U-wiids had began
breaking away from North Africa, Palestine and Sinai by means of rifting. The Neotheth: s had malaly been
developed in E-W direction near the ecvatorial region. In Cretaceous time with the start of Neoihethy s clousure,
east-western sea currents had began to bring phosphatic deposzcs, from the boticm of desp s<ts to the continental
shelfs. Southernly moving naps at the northern edge of Neothethys had cicated unsuitable coaditicns for the
phosphate deposition. As to the outhern edge, the phosphorite deposition m transgressive phuse had been
continued until Middle Eocene. The Taurids hadbeen formed an island within Neothethys and h.d been a scene
for shallow carbonate deposition.

Lateral changes and alternating country rocks of sedimentary phosphorites consist of cherss glauconites,
pellets, oolites, bituminous shales, algal and reefal limestones, magnesium clays and dolomiics. The final
depositional environment for the phosphorites, is always shallow shelf facies. They are not found in deep marine
enviromental deposits.

Phosphorites have been observed fo be depositing, today, on the islands in the uctual scdimentury phosphatic
enviroments. Therefore, it is possible to find phosphatic deposits withir shallow facies of Lower Cretaceous
aged limestones alternating with the related country rocks facies in Tauruses. It is neceu. ary that no detrial
contamination is found in the phosphatic rocks.

Uranium is always found in 25-300 ppm ratios within calcareceous phosphorites as tracc lement. But the
thorium content is always minimum. The average Th/U ratio in the igneous rocks and shales and sandstones is
between 3-4 but in Limestones it is betwcen 0.5-1 and in phosphorites it is between 0.005-0.07.

Aeroradioactive anomaly maps measured in Jordan fit on phosphate mining areas and helped for finding the
new buried phosphate deposits in. N.E. Jordan. Gamma ray logs in drillings assist the correlation of phosphorite

beds.
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GENEL JEOLOJI OTURUMU -I-

ANKARA'NIN DOGUSUNDA YER ALAN YAYLA OLISTOSTRO-
MUN'UN JEOLOJISI

GEOLOGY OF THE YAYLA OLISTHOSTROME IN THE EASTERN
PART OF ANKARA

Ilyas YILMAZER SIAL LTD, ANKARA

OZ: Olistostrom, melanj igerisinde genellikle goriilen bir tektonotortul birimdir. Jeolojisi ve gevresiyle olan ilig-
kisi, bolgenin olugumu ve miihendislik jeolojisi ¢zellikleri hakkinda 6nemli bilgiler sunabilmektedir. Bu anlam-
da, Ankara Melanj1 igerisinde yeralan Yayla olistostromunu iceren yaklagtk 105 km? lik bir alan haritalanmis ve
cevresiyle iligkisi aragtirilmigtir. Yayla olistostromunun iiyesi bulundugu Ortakéy formasyonu alt ve iist meta-
detritik iiyelere ayirtlanmigtir. En yagh ve igerisinde biyojenik seviyeler bulunmayan alt metadetritik goreceli
olarak sig bir ortamda ¢okelmigtir. Eymir Golii havzas: icerisinde tabakalanma ve gistositeyi kesen ve ilkselligi-
ni koruyan diyabaz dayklan bulunmaktadir. Yayla olistostromu iist metadetritiklerin ¢okelmekte oldudu, tekto-
nik olarak aktif ve yiiksek tortul enerji karakterli bir havzaya tektonotortul olarak yerlegmistir.

Diyabaz, sipilit, deforme yastik lav, farkl nitelikte ¢ort, kiregtagi ve metadetritik bloklar: (olistolitleri) ve bu
olistolitleri saran ¢amurtagi-geyl, kalsilutit-kalsirudit ve silisli, yer yerde metaliferus arjili malzeme Yayla olis-
tostromunun baglica bilegenleridir.

Tek yonlii, izoklinal ve yer yer devrik olan kivrimliar, kiiciik 6lgekli faylar ve belirgin eklemler esas yapi ele-
manlarint olugturmaktadir. Ortak0y formasyonunun her iiyesinde gozlenebilen yapisal ozelliklerin benzerligi
iist metadetritigin ¢okeliminden sonraki bir orojenik olaydan (Erken Alp Orojenezi) birlikte ve ileri derecede et-

kilendiklerini gostermektedir.

ABSTRACT: An olistostrome is an important tectonosedimentary unit common in melanges. Its (internal) geo-
logy and contact relationships provide valuable information about the geological evolution and engineering geo-
logy of the area. In this respect, an area of 105 sq km, including the Yayla olistostrome which takes place in the
Ankara melange, is mapped and its relationships with surrounding are investigated.

The Yayla olistostrome is a member of the Ortak{y formation which has two other members, namely the Lo-
wer and Upper metadetritics. The oldest member, Lower metadetritic, deposited in a relatively shallow environ-
ment and it doesn't any biogenic level in the study area. It includes well preserved diabase dykes which cut schis-
tosity as well as bedding. It is well observable in Eymir Lake basin. The Yayla olistostrome was placed later
within the Upper metadetritic as a tectonosedimentary deposit while detritics were being deposited in a basin
which was tectonically active and consequently high sedimentary energy environment.

The blocks (olistoliths) of diabase, spilite, deformed pillow lavas, and different types of chert and limestone,
metadetritics, and their binding materials; volcanic mudstone, calcilutite-calcirudite, and siliceous in places me-
tallifereous materials are the main constituents of the Yay!a olistostrome.

Homoclinal, isoclinal and in places overturned folds, small scale faults, and joints constitute the main structu-
ral elements in the Ortakdy formation which indicate all three members have been suffered intensively from the

Early Alpine orogenic events.
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MARMARA DENIZI CEVRESINDE, GEC KUVATERNER' DEKI
INSAN YASAMI IZLERININ DUSUNDURDUKLERI

SOME THOUGHTS ON TRACES OF HUMAN LIFE AROUND THE SEA OF
MARMARA DURING LATE QUATERNARY

Engin MERIC LU, Miih. Fak., Jeoloji Mith. B6L. Avcilar, ISTANBUL.

(OZ: Marmara Denizi ¢evresinde Fikirtepe, Igerenkdy Pendik,Tuzla, Yarimburgaz (Istanbul); Ilipmar (Bursa,
Orhangazi giineybatist); Toytepe (Tekirdag) ile Avsa adast giineybatis1 gibi yoreler; Neolitik ve Kalkolitik do-
nemlere ait onemli yerlegim alanlandir. Bunlardan Avsa adasindaki yerlegim merkezi ise giiniimiizde deniz se-
viyesinin 2.50 m altinda bulunmaktadir. :

Aragtirmada, Istanbul' da Yanmburgaz ve Fikirtepe olarak iki, Bursa' da bir ve Avsa adasinda da-bir olmak
iizere dort yerlesim merkezinde yapilan kazilardan elde edilen bulgular degerlendirilmeye alinmugtr,

Fikirtepe' de bulunan, bagta Aspius aspius (Linneaus), Leuciscus cephalus (Linneaus), Rutilus frisii (Nord-
mann), Silurus glanis Linneaus, Esox lucius Linneaus, Stizostedion lucioperca (Linneaus) gibi tathsu baliklart
- ile, denizel baliklar ve muhtelif omurgali kaltilars; Yarimburgaz magarasi kazilarinda 3. diizeyde gozlenen de-
nizel kokenli Mytilus galloprovincialis Lamarck ve diger pelesipodlar; Iipmar'da rastlanilan Myfilus edulis
Linneaus ile Yanimburgaz benzeri pelesipodlar ve ¢ogun memeli kalintilari; keza Avsa adasinda deniz diizeyi
altindaki batik hoyiikden elde edilen bulgular, Marmara Denizi ¢evresinde, ¢zellikle Holosen déneminde, yore
jeolojisini etkileyecek tektonik olaylarin gegtigine, ayrica bolge cografik ¢zelliklerinin giiniimiizden ¢ok farkli
olduguna 151k tutacak niteliktedir.

ABSTRACT: There were a number of settlement centers during Neolitic and Chalcolitic times around the Sea
of Marmara. They were located in Fikirtepe, I¢erenkdy, Pendik, Tuzla, Yarimburgaz (Istanbul), Ilipmar (Bursa),
Toytepe (Tekirdag) and Avsa Peninsula. Among them, the one in Avsa is persently below 2.50 m below the sea
level.
In this investigation, data from four different excavations, from Yarimburgaz and Fikirtepe in Istanbul, one
in Bursa and one in Avsa island were evaluated. ,

Fresh water fish such as Aspius aspius (Linneaus), Leucisus cephalus (Linneaus), Rutilus frisii (Nordmann),
Silurus glanis Linneaus, Esox lucius Linneaus, Stizostedion lucioperca (Linneaus) and marine fish and remnants
of various vertebrata found on Fikirtepe, marine pelecypods such as Myfilus galloprovincialis Lamarck and ot-
her pelecypods observed in the third level of the Yarimburgaz Cave, Mytilus edulis Linneaus, pelecypods similar
to those from Yarimburgaz and remnants of mostly mammals encountered in Iliprnar (Bursa) and evidence ob-
tained from a subarial tumulus show existance of tectonic events around the sea of Marmara during Holocene ti-
me. The region had very different geographical conditions from the present.
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GUNEYBATI I ANADOLU'NUN MESOZOYIK-ERKEN TERSIYER
STRATIGRAFISI VE YAPISAL EVRIMI

MESOZOIC-EARLY TERTIARY STRATIGRAPHY AND STRUCTURAL EVOLUTION
OF SOUTHERN INNER ANATOLIA

Umit ULU, . MTA Genel Miidiirliigii, ANKARA
Erkan EKMEKCI, MTA Genel Miidiirliigii, ANKARA
A. Kadir BULDUK, MTA Genel Miidiirliigii, ANKARA
Hiiseyin OCAL, MTA Genel Miidiirliigii, ANKARA
Mustafa KARAKAS, MTA Genel Miidiirliigii, ANKARA
Ali ARBAS, MTA Genel Miidiirliigii, ANKARA
M. Adil TASKIRAN, MTA Genel Miidiirliigii, ANKARA
Levent SACLI, MTA Genel Miidiirliigii, ANKARA
Mustafa ADIR, MTA Genel Miidiirliigii, ANKARA
Sinasi SOZERI, MTA Genel Miidiirliigii, ANKARA
Mustafa KARABIYIKOGLU, MTA Genel Miidiirliigii, ANKARA

OZ : I¢ Anadolu giineybat: béliimiiniin litostratigrafik birimleri incelenerek, jeodinamik evrimi ortaya konmaya
caligtimigtir. Bu birimler, "Temel Kayalan" ve "Ortii Kayalar1" ad1 altinda foplanmigtr. Temel Kayalari;
Geyikdag Birligi, Bolkardag: Birligi ve Bozkir Birligi seklinde gruplandirdmagtir. Bu birlikler, birbirleri ile
tektonik iligkilidir.

Geyikdag: Birliginde, Mesozoyik'te Gavurtepe ve Akkise formasyonlari, Tersiyer'de Belbag ve “aritag
formasyonlan1 ayirtlanmig ve adlanmigtir. Formasyonlar birbirleri ile tedrici geciglidir. Bolkardagi Birligi,
diigik ~dereceli metamorfizmaya ugramig istifleri kapsar. Bu birlik iginde Mesozoyik'te Osmanlidere,
Balliktepe, Andiklitepe ve Kogyaka formasyonlan ayitlanmis ve adlanmugtir. Formasyonlar birbirleri ile
gegisli iligkilidir. Bozkir Birligi, Boyalt Grubu ile temsil edilmigtir. Bu grup iginde Mesozoyik'te, Oolitik
Kiregtagi, ignebag ve Bademli formasyonlar ile Bloklu Flig ayirtlanmig ve adlanmigtir. Boyal: Grubu'na giren
bu birimler birbirleri ile gegiglidir.

Ortii Kayalari, Paleo-otokton ve Neo-otokton ortii kayalar olmak iizere ikiye ayrilmigtir. Paleo-otokton'da
Erken Tersiyer'e ait Eskipolatli ve Cayraz formasyonlan ayurtlanmigtir. Bunlar birbirleri ile yanal ve diisey
gecislidir. Neo-otokton'da ise Miyosen-Giincel yag konagindaki birimler ayirtlanmistr.

inceleme alami, Ust Permiyen sonunda yiikselerek karasallagmugtir. Alt Triyas'ta kuzeyden giineye dogru
ilerleyen deniz, Orta Triyas'tan itibaren smurl platform ortammnda karbonatlarm ¢okeldigi sif bir denize
doniigmiistiir. Bu sl platformun kuzeyinde bu dénemde jeligen bir horsi-ginben sistemi ile riftlesme
siirecine girilmis olmalidir. Inceleme alaninin dnemli bir bolimiin olugturan simrli platform tiirii karbonatlar
¢okelimini Jura sonuna kadar siirdiirmiigtiir. Alt Kretase (Berriasiyen) ile bu alan kita kenan riftlesmesine
ugrayarak, giderek derinlesmigtir. Okyanuslagmaya iligkin bu siireg Maestrihtiyen'e kadar devam etmis
olmalidir. Maestrihtiyen sonunda havzanin giiney platformu, kuzeye dogru dalma-batma yaparak, havzayi
kapatmigtir. Bolkardagh Birligi'ne ait birimler, bu kapanmaya bagl olarak metamorfizmaya ugramis ve Bozkir
Birligi ile birlikte giineye, Geyik dagi Birligi tizerine dogru naplar seklinde itilmigtir. Erken Tersiyer sonunda
devam eden kit'a kabupu kalinlagmasi ile, birlikte y-  yer Geyikdagi Birligini agarak bugiinku yaklasik
konumlarint almig olmalidir.

ABSTRACT: The litho-stratigraphical units of the southwestern Inner Anatolia have been studied in order to

evaluate the geodynamical evolution of the study avea. )
These umts include "the basement rocks” and "the cover rocks". The basement rocks comprise: Th

Geyikdag1 Unit, the Bolkardagi Unit and the Bozkir Unit. These overlie each other with tectonic contacts.
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Within the Geyikdag: Unit, the Gavurtepe Formation and the Akkise Formation of Mesozoic age, and the
Belbag Formation and the Saritag Formation of Tertiary age have been distinguished and defined. These
formations transitional grade with-each other. The Bolkardag: Unit includes formations that have been
subjected, the Andiklitepe and the Kogyaka formations of Mesozoic age have been distinguished and defined.
The Bozkir Unit is represented by the Boyali Group within the Olitic limestone, the Ignebag, Formation, the
Bademli Formation and the Flysch with blocks have been distinguished and defined. These units of the Boyali
Group are Gradationally transitional with each others.

The cover rocks are considered to be in two main groups as the Paleo-Autochtonous and the
Neo-Autochtonous cover rocks. In the Paleo-Autochtonous, the Eskipolatli Formation and the Cayraz
Formation, both of Early Tertiary age,have been distinguished and defined. These are laterally and vertically
transitional with each other. The Neo-Autochtonous is repserented by the Miocene to Recent aged units.

The study area became uplifted throughly at the end of the Upper Permian. From the Middle Triassic
onwards, southward transgressing Lower Trisassic sea became a shallow sea in which shelf-type carbonate
deposition occured in a restricted platform. To the north of this platform, a rifting proceesses must have taken
place with the development of a horst-graben system at this period. In this platform, shelf type carbonate
deposition which covers rather larger areas in the study area must have continued till the end of the Jurassic. By
the Lower Cretaceaus (Berriassian), this area became subjected to the continental plate-margin rifting and
gradually became deepened. This process relating to oceanisation might have continued till Maestrichtian.

At the end of the Maestrichtian, the southern platform of the basin must have subducted northwards and must
have resulted in the clousure of the basin. The formations of the Bolkardag Unit were subjected to the
matamorphism as a rasult of this clousure and they were thrusted soutwards together with the Bozkir Unit over

the Geyikdag: Unit as nappes. At the end of the earlier Tertiary, they must have been emplaced almost at their
present configuration, having been transported over the Geyikdagi Unit, as a result of continental cust

thickenning.
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ODEMIS - KIRAZ ASMASIF'INDE (MENDERES MASIFI) YENI
JEOLOJIK BULGULAR VE SORUNLAR (*)

NEW GEOLOGIC FINDS AND PROBLEMS IN THE ODEMIS - KIRAZ SUBMASSIF

0. Ozcan DORA D.E.U. Mithendislik Fakiiltesi, Jeoloji Miithendisligi Béliimii, 35 100 Bornova /1IZMIR
Osman CANDAN D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 35 100 Bornova / IZMIR

Nejat KUN D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 35 100 Bornova /1ZMIR
Ersin KORALAY D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 35 100 Bornova / IZMIR
Ciineyt AKAL D.E.U. Miihendislik Fakiiltesi, Jeoloji Mithendisligi B&liimii, 35 100 Bornova / IZMIR

OZ: Son yillara kadar gergeklestirilen ¢aligmalarin biiyiik ¢ogunluunda Menderes Masifi'nin kaya istifi, cekir-
dek ve ortii serileri diye iki ana gruba ayrnilmigtir, Prekambriyen - Kambriyen yaglt ¢ekirdek serisinin baskin
olarak gnays, migmatit, asidik metavolkanit ve metagranitlerden; Ordovisiyen - Paleosen yasl Ortii serisinin ise
mikagist, fillit, metakuvarsit ve zimpara igerikli platform tipi mermerlerden yapili oldugu belirtilmistir. Tiim bu
metamorfik istifi Miyosen yaglt post metamorfik granit ve gabrolann kestigi vurgulanmugtir. Masif'in ¢ekirdek
serisinin Kambriyen/Ordovisiyen sinirinda ilk metamorfizmaya ugradig, ¢ekirdek ve ortii serilerinin Geg Eo-
sen'de birlikte "Menderes Ana Metamorfizmasin1” gegirdikleri savi genellikle kabul gOrmiistiir.

Gegen ii¢ yilda Odemis - Kiraz Asmasifi'nde yapilan galismalar Menderes Masifimin genel litolojik istifinde
ve tektonik konumunda yeni bulgular sergilemigtir.

Cekirdek serisinin en alt birimini olusturan gnayslarin homojen olmadig;, gistlerle ardalandif1 ve pek gogu-
nun birincil magmatik zirkonlar kapsayan granitlerden tiiredigi anlagiimaktadir. Gnayslan iistledigi bilinen me-
tavolkanit diizeylerine gnays iginde de rastlanmig ve metavolkanitlerin palinjeneze varan derecede migmatizas-
yona ugradiklarn saptanmigtir,

Gnays ve metavolkanitlerin i¢inde rastlanan gabrolarn, gesitli krona yapilarina dayanarak, yiiksek dereceli
metamorfizma gegirdikleri ve masif gabro gekirdekleri ¢evresinin amfibolit kilifiyla sarildif1 goriilmiigtiir. Me-
tagabrolarin iist manto derinliklerinde 6nce eklojitik bir metamorfizmaya ugrama olasiliklar: kuvvetlidir. Boyle-
ce evvelce Miyosen yaslt ve postmetamorfik sokulduklan varsayilan gabrolarin, yiiksek dereceli metamorfizma
gegirdikleri ve olasilikla Prekambriyen - Kambriyen yagli olduklar gergegi ortaya ¢ikmaktadir.

Derbent / Odemis ve Alagehir dolayinda rastlanan, sistleri belirgin dokanaklarla kesen Iokokratik metagra-
nitler, evvelce bilinenin aksine, NE ¢izgisi boyunca 40 km uzunluga ulagan bir zon sunarlar. Odemis-Kiraz As-
masifinde Menderes Masifi'nin ortii serisi iizerine diisiik agih tektonik dokanakla bindirmig, ¢ekirdek serisi bi-
rimlerini de kapsayan irili ufakli gok sayida klip yeralir.

Yukarida sayilan yeni jeolojik bulgular yeni sorunlar da birlikte getirmektedir:

a) Gnayslarla birlikte yiiksek metamorfizma gegiren gekirdek sistlerinin metamorfizma kosullar heniiz tam
aciklia kavugmamigtir,

b) Metagabrolarla birlikte bulundugu varsayilan eklojitik kayalarin metamorfizma zamani ve yeri ¢Oziim
beklemektedir.

¢) Lokokratik metagranitlerin kesin yagi ve yerlesim mekanizmas: heniiz bilinmemektedir.

d) Karakteristik birimlerin (Goktepe Formasyonu, zimpara icerikli mermerler gibi) yinelenmesine dayanarak
ortaya konan devasa klip'in fosil bulgulaniyla iyice kesinlegtirilmesi ve diger asmasifierde de aranmasi gerek-

mektedir.

(*) Bu ¢aligma TUBITAK tarafindan desteklenmistir (TBAG - 937 / YBAG - 0012)

-
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ABSTRACT: Up to recent years the majority of the previous work regarded the rock succession of the Men-
deres Massif to be composed of "core" and "cover" series. The Precambrian - Cambrian core series include pri-
marily gneiss, migmatite, acidic metavolcanics and metagranites. The Ordovician - Paleocene cover series comp-
rise micaschist, phyllite, metaquartzite and emery - bearing platform - type marbles. The whole metamorphic
succession has been emphasized to be intruded by post - metamorphic granites and gabbros. The most widely ac-
cepted postulate is that the core series underwent first metamorpism at the turn from Cambrian to Ordovician,
and both series subjected colloctively to a "Main Menderes Metamorphism” during the Late Eocene.

In last three years investigations in the Odemis - Kiraz Submassif have introduced new finds on the generali-
zed lithologic succession and tectonic setting of the Menderes Massif. :

Gneisses, which represent the lowermost member of the core series, are not homogeneous, but appear to be
intercalated with schists. Most of the gneisses might have been generated from granites with primary magmatic
zircons. The metavolcanics, which are known to overlie the gneisses, have been also encountered in the gneisses
and data provided for their migmatization to the grades of palingenesis.

Gabbros found in the gneisses and metavolcanics have undergone high-grade metamorphism, as revealed by
various crona structures, and have been enveloped by amphibolites. It is most likely that metagabbros underwent
an initial eclogitic metamorphism at the depths of the upper mantle. Accordingly, the gabbros which previously
presupposed to be Miocenin age and post-metamorphic in origin, are metamorphosed into higher grades and Pre-
cambrian - Cambrian in age. B

Leucocratic metagranites in the surrounding of Derbent / Odemis and Alagehir, which cross cut schist in dis-
tinctive contact relationship, in contrast to previous considerations present a nearly 40 km long zone along NE -
trending lineation. In the Odemis - Kiraz Subvmassif several klips of various sizes, also including core units, oc-
cur on the cover series with respect to a low-angle thrust system.

The above given new geologic finds also bring forth new question.

a) As yet no clear idea exists on the metamorphic conditions of the core schists which have undergone high-
grade metamorphism together with gneisses.

b) The time and site of metamorphism of the eclogitic rocks, which are suggested to be associated with gabb-
ros, need further contributions.

¢) A decisive age and emplacement mechanism for the leucocratic granites have not yet been established.

d) A Klip of huge proportions, implied from repetition of the characteristic units such as Gdktepe Formation
and emery - bearing marbles, should be most clearly delineated by new paleontologic evidence and also looked

for in other submassifs.
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MENDERES MASIFI' NIN ORTA KESIMINDEKI BINDIRMELI
YAPILARIN GELISIMI *

DEVELOPMENT OF THRUSTING IN THE MEDIAL PART OF
THE MENDERES MASSIF

Nesat KONAK | MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Ali CAKMAKOGLU MTA Ege Bolge Miidiirligii, [ZMIR

Emin ELIBOL MTA Genel Miidiirliig i, Jeoloji Etiidleri Dairesi, ANKARA
Talat HAVZOGLU MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Nedim HEPSEN ) MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
I.Hakkt KARAMANDERESI MTA Ege Bolge Miidirliigi, [ZMIR

Halil KESKIN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Hulusi SARIKAYA MTA MTA Ege Bolge Miidiirligi, IZMIR

Halit SAV . MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Halil YUSUFOGLU MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA

OZ: Menderes Masifi' nin Biiyiikk Menderes ile Gediz grabenleri arasindaki kesimi, farklt metamorf, .ma Ozelli-
gindeki cesitli kaya topluluklarmnin yatay hareketlerle diizensiz bir sekilde iist iiste gelmesi sonucu, bindirmeli
bir yap:1 6rnegi kazanmigtir.

Gediz grabeninin giiney horstu (Bozdaglar) ile Biiyiik Menderes grabeninin kuzey horstunda (Aydin Daglar)

gozlendigi gibi, en altta Goktepe (Mugla)' deki Permiyen yagh kayalara oldukga benzer, bir litoloji toplulugu

(kuvarsit, kuvars gist, grafitli kalkgist-fillit ve siyahumsi mermer) yiizeyler. Ozellikle Biiyilk Menderes grabeni-
nin kuzey horstunda, kendi iginde ekayh bir yap1 sunan bu birim arasinda, olasili Mesozoyik yagh mermerler
tektonik dilimler seklinde konumlanir,

Yorede alt sinu gozlenemeyen bu birim, kuzeyde Baymndir-Bozdag-Alasehir ¢izgisi, glineyde ise Aydin
Daglarinin giiney yamaci boyunca izlendigi gibi, bindirmeli bir dokanakla genelde ince taneli gnayslarla temsil
edilen orta-yiiksek dereceli Tire Metamorfitleri iizerler. Bozdaglarin giineye, Aydin Daglarinin ise kuzeye ba-
kan yamaglarinda genig yiizlekler veren birim, yer yer amfibolit ve ender kuvarsgist ara seviyeleri de igermekte-
dir.

Alttaki tektonik iligkili iinitelerin hepsinin iizerinde allokton olarak yeralan Kiraz grubu metamorfitleri ise
gozlii gnays, migmatit, leptit, iki mikah gnays-gist ve mermerlerle temsil edilir .Inceleme alaninin cesitli yore-
lerinde bu metamorfik istifin degisik kesimlerinin kliplerine sik¢a rastlamak miimkiindiir.

En iist nap/naplarin korunmug klipleri olarak yorumlanan Gokgen-Ovakent arasindaki boksitli mermerler,
Mahmut Dagindaki ve Turgutlu giineyindeki rekristalize dolomotik kiregtaglari, Oren (Kemalpaga) dolayindaki
metaserpantinit ve metabazitlerle birlikte bulunan dolomotik mermerler, Alagehir giineyinde yiizeyleyen serpan-
tinit ve ¢ortlii mermerler ise alttaki degisik birimlerin iizerinde birbirlerinden bagimsiz yiizlekler seklinde bulu-
nurlar.

Bir kismu en iist nap/naplarin kargilif1 olan, farklr ozellikteki litoloji topluluklarinin birbirleri iizerine ekay-
landig1 Dilek Yarimadasi-Selguk-Tire Zonu' nun uzanimi da dikkate almdiginda, bugiine kadar diisiiniilenden
oldukga farkli bir Menderes Masifi modeli ortaya cikmaktadir. Kaldi ki, blr kism1 migmatitlesmeye varan bol-
gesel metamorfizmalarim gegirdikten sonra, biiyiik bir olasilikla Alt Eosen-Oligosen arasinda bugiinkii konum-
Tarim kazanan bu birimlerin, Alt Miyosen yagh granitik kayalar tarafindan kesilmesi olgusu, bugiine kadar iireti-
len masife iliskin evrim modellerinin yeniden gozden gecirilmesinin gerekliligini ortaya koymaktadr. -

*Bu bildiri MTA Genel Miidiirliigii tarafindan yiiriitillen "Menderes Masifi Maden Aramalar Projesi"” calisma-
larmin bir boliimiinii olugturmaktadir.
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ABSTRACT: The part of the Menderes Massif situated between Gediz and Biiyiik Menderes grabens comprise
nappes with a non-uniform piling.

A lithologic association (Quarizite, quartz schist, calcschists with graphite and black marble), similar to that
of the Goktepe (Mugla) Permian, crops out in southern and northern horsts of Gediz and Biiyiik Menderes gra-
ben respectively. There are marble slices, of probably Mesozoic age, sandwiched in this ecailled unit, specially
in the northem horst of Biiyiik Menderes graben.

The base of this unit cannot be seen in the region. It is tectonically overlain by the medium-high grade fine-
grained gneiss (Tire Metamorphics) along the Bayindir-Bozdag-Alagehir line in the north and highs of the Ay-
dmn mountains in the south where this unit comprises amphibolites and rare intercalations of quartz schists.

The Kiraz group, consistig of augen-gneiss, migmatites, leptites, two-mica gneiss/schist and marbles, is al-
lochtonous sitting on the units described above. It is possible to come across to klippes of these nappes quite of-
ten. Marbles with bauxite between Gokgen and Ovakent, recrystallised dolomitic limestones in the Mahmut Dag
and south of Turgutlu, serpentinites and associated marbles and metabasics in the vicinity of Oren (Kemalpasa)
and serpentinites/cherty marbles south of Alagehir are found as isolated outcrops on the underlying units.

A new Menderes model, quite different from that of the previously envisaged, arises, specially on considera-
tion of the trend of the Dilek peninsula-Selguk-Tire where various lithologic associations are ecailled. These
units have been migmatised and acquired their present position by between Lower Eocene-Oligosene, and the in-
tersection of these by Lower-Miocene granites is an important geologic constraint that suggests a reconsiderati-
on of previous models related to Menderes massif.
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MENDERES MASIFI GUNEYINDEKI MILONITIK GRANITLERDE
GELISEN (GOZLU GNAYSLAR) MIKROYAPILAR VE BUNLARIN

TEKTONIK ONEMI

MICROSTRUCTURES OF GRANITIC MYLONITES (AUGEN GNEISSES) FROM THE
SOUTHERN MENDERES MASSIF AND THEIR TECTONIC SIGNIFICANCE

Erdin BOZKURT Department of Geology, Keele University, Staffordshire, ST5 5BG, INGILTERE

OZ: Granitik kayagclardaki minerallerin oldukca genig sicaklik ve basing kogullarinda metamorfizmaya kars:
dayanikli olmalarina kargin, deformasyon esnasindaki metamorfik kosullarin tahmin edilmesinde oldukga
6nemli bir yeri olan 6zellikle feldispat, kuvars ve mikalarda mikroyapisal degisiklikler olugur.

Selimiye'nin (Milas) kuzeyinde Begsparmak Daginin giiney eteklerinde yiizeyleyen granitik milonitlerde de-
tay fabrik ve mikroyapisal ¢aligmalar yapilmigtir. Oldukca biiyiik "retort-shape” feldispat porfiroklastlari veya
gozleriyle karakterize edilen gozlii gnayslar blastik milonitik dokulu olup, bu doku igersinde muskovit, biyotit,
kuvars ve feldispatlardan olugan orta-ince taneli ve daha plastik davranan matriks feldispat gozlerini sarar.

Feldispatda tane boyu kii¢iilmesinin "grain boundary migration”, "subgrain rotation” veya catlaklar boyunca
gelismesi, bu minerallerin deformasyon aninda hem plastik hemde kirilgan olarak davrandifini gosterir. Biiyiik
feldispat ¢ekirdegi ve bunlart saran yeniden kristalize olmug ince tanelerden olusan mantodan ibaret tipik "core-
and-mantle" yapisi feldispatlarda gok karakteristiktir. Plajioklaslardaki ikizlenmelerin bilyiik bir ¢cogunlugu albit
ikizlenme kuralina uymasma ragmen bunlarla birlikte gozlenen "pericline” ikizlenme, ikizlenmelerin biiyiik bir
¢ogunlufunun mekanik yollarla olustugunu gosterir. Deformasyon ikizlenmeleri, egrilmig veya biikiilmiig ikiz-
Ienmeler, undulat6r sénme, deformasyon ve kink bantlar1 plajioklaslardaki ¢nemli strain verileridir. K-feldispat
tane kenarlarinda, ozellikle inequant tanelerin maksimum sikisma yoniine bakan ve S-foliyasyonuna paralel
olan uzun yiizeylerdeki "myrimekite" olugumu ¢ok onemlidir.

Milonitik gézlii gnayslarda kuvarsin deformasyon ya tipik “core-and-mantle" yapisi yada tercihli yonlenme
gsteren yeniden kristalize olmus kuvars tanelerinden olugan ve ilksel yeniden dinamik kristallenmeyi isaretli-
yen "type-4 quartz ribbon" (cf. Boullier ve Bouchez, 2978) yapisim olugturur. Undulator sénme, deformasyon
bant ve lamelleri kuvars porfiroklaslarindaki strain ile ilgili 6nemli yapilardir.

Mikalar, 6zellikle biyotitler, "bent glding" veya "kinking" yolu ile i¢gsel deformasyona ugramiglardir. Mika-
larin biiyiik bir cogunlugu (001) yiizeyleri boyunca kuvars ribonlarma paralel yada yar1 paralel olarak uzanir ve
kayagtaki foliyasyonu temsil ederler.

Masifin bu kesiminde yiizeyleyen milonitik gozlii gnayslardaki feldispat, kuvars ve mikalarda gozlenen mik-
royapilar, daha 6nceden 6ne siiriilen almandin-amfibolit fasiyesinin tersine, st yesilgist-alt amfibolit fasiyesin-
deki fabrik geligimi ile tutarhdirlar (cf. Simpson, 1985).

ABSTRACT: Although granitic rocks contain minerals that are relatively stable over large portions of P-T spa-
ce, microstructural changes occur, particularly in feldspars, quartz and micas, which are very useful tools in esti-
mation of conditions associated with the deformation.

A detailed fabric and microstructural analysis on the granitic mylonites was carried out on the southern side
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of Begparmak Mountain north of Selimiye (Milas). The mylonitic augen gneisses have a blastomylonitic texture
characterized by large retort-shape porphyroclasts or augen of feldspar, around which a more ductile, medium -
to fine - grained matrix of muscovite, biotite, quartz and feldspars is deflected.

Feldspars behave in both plastic and brittle fashion, since grain size reduction occurs through grain boundary
migration and/or subgrain rotation; and also through fracturing. Typical core-and-mantle structure, characterized
by a large feldspar core surrounded by a mantle of fine recrystallized grains, is very characteristic. The majority
of plagioclases twins obey the albite twin-law, however the association with periclinelaw twinning suggests that
many of the twins are mechanical. Evidence of strain, such as deformation twins obey the albite twin-law, howe-
ver the association with pericline-law twinning suggests that many of the twins are mechanical. Evidence of stra-
in, such as deformation twins, bent or curved twins, undulatory extinction, deformation bands and kink bands oc-
cur characteristically in plagioclase. Myrmekite is ubiquitous at K-feldspar grain boundaries, most notably on
the long sides of inequant grains paralle] to the S-foliation direction which invariably faces the maximum finite
shortening direction.

Deformation of quartz in the mylonitic augen gneisses commonly results in the development of "core-and-
mantle” structure and "type 4" quartz ribbons (ef. Boullier & Bouchez, 1978) of elongated, preferably oriented,
newly-recrystallized, quartz aggregates suggesting a primary dynamic recrystallization. Undulatory extinction,
deformation bands and lamellae are the strain-related features associated with quartz porphyroclasts.

Micas, especially biotite, undergo internal deformation by bend-gliding and kinking. Most of the micas are
completely attenuated and aligned such that their (001) planes are sub-parallel or parallel to the margins of qu-
artz ribbons and define the foliation in the rock.

These microstructures of feldspar, quartz and mica in the mylonitic augen gneisses in this part of the massif
are broadly consistent with fabric development under upper greenschist to lower amphibolite facies conditions
(cf. Simpson, 1985), rather than almandine-amphibolite facies as was previously believed.
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ORDOVISIYEN SONUNDA BUZULLASMA, FAUNA TOPLULUGU VE
TAPETUS OKYANUSUNDA TURKIYE' NIN YERI

LATE ORDOVICIAN GLACIATION, FAUNAL ASSEMBLAGE AND THE PLACE OF
TURKIYE IN IAPETUS OCEAN

Cazibe SAYAR 1.T.U, Maden Fakiiltesi, Maslak, ISTANBUL

OZ: Ordovisiyen sonunda gergeklesen global buzullasma kuzey-bati Afrika iizerindeki giiney kutupdan Gond-
wana'ya yayilmig ve buzul ortiisii kutupdan kuzeye dogru 40° enlemine kadar ilerlemigtir. Fakat bu strada ku-
zey kutup bolgesinde buzullasma olmamigtr. Global buzullasma nedeniyle Ordovisiyen-Siliiriyen sinirmda de-
niz seviyesi *100 m. algalmig, denizel alanlar kiiciilmiig, paleoekoloji, paleocografya degismis ve Ust
Ordovisiyen fauna bolgeler: ortadan kalkmustir. Denizin _ilk algalmast Asgiliyen' in Raviiven-Hirnantiyen smi-
rina baglamig ve Hirnantiyen’ de (Ust Asgiliyen) en diigiik seviyeye inmistir. Ekolojik sistemdeki bu degigikler
etkisiyle Ordovisiyen-Siliiriyen simirmnda pek ¢ok organizma yok olmugtur.

Siliiriyen baginda buzullar erimis ve deniz seviyesi tekrar yikselerek Landoveriyen (ransgresyonu gercek-
lesmigtir.  Landoveriyen baginda (Ruddaniyen) Kuzey Avrupa' nin sicak deniz tipleri Kuzey Amerika' ya ve
soguk Akdeniz bolgesine go¢ ederek kangik fauna topluluklarmi olugturmusgtur.

Tiirkiye' de Istanbul ve Bolu gevresi Orta ve Ust Ordovisiyen yagh ince kirntili gokellerde incelenen bento-
nik toplulukta (baglica brakiyopod) Orta Ordovisiyende soguk Akdeniz tipleri; Ust Ordovisiyende sicak Kuzey
Avrupa tipleri egemendir. Istanbul gevresi kil istifinde ilk karbonatl ¢okeller Ust Karadosiven-Raviiyen
(Ust Asgilliyen) yash Bryozoanl: $eyller arasinda bol "Dicranopora” (bryzoa) iceren kirectas: diizeyleridir. Bu
seyllerde belirlenen brakiyopod ve ostrakot tiirlerinin soguk Akdeniz tipleri ve bol miktarda sicak Kuzey Av-
rupa tiplerinden olugmast bolgenin Ust Karadosiyen' den_itibaren 1sinmaga bagladifini gosterir.

Ordovisiyen-Siliiriyen simrinda "Hirnantia faungs:” Istanbul gevresinde Brakivopod-Diplograptid Toplulu-
Ju olarak gelismistir ve derin gelf ortamun belirtir. Bolu gevresinde “Hirnantia F aunast” icinde Mucronaspis
(Dalmanitina) vardir ve Brakivopod-Irilobit-Rugosa mercan toplulugu olugturur, burada soguk Akdeniz tipleriy-
le 1lik Avrupa tipleri kangiktir, 1lik ve s13 denizel ortamda geligmistir.

Landoveriyen baginda (Ruddaniyen) tabulat mercanlar (Halysitidae, Favositidae) ile Rugosa goriiliir, braki-
yopodlarda Kuzey Avrupa tipleri egemendir. Iapetus Okyanusunun evriminde Ust Ordovisiyen Paleotektonik ve
Paleocografya haritalarinda Tiirkiye 60°-70° giiney enleminde ve ¢ok soguk bolgededir. Bu durum Istanbul ve
Bolu cevresi Ust Ordovisiyen-Landoveriyen gokellerinin paleontolojik, paleoekolojik ve biocografya verilerine
uymamaktadir. Bu yeni gozlemlerle Tiirkiye' nin kuzey bolgesinin 1lik bir iklim kusaginda 30°-40° giiney en-
lemlerinde bulundugu ve Kuzey Avrupa Bélgesinin sicak deniziyle baglantili oldugu anlagilmaktadir.

ABSTRACT: The Late Ordovician glaciation that covered the Gondwanaland was spread from the southern po-
le located on the north-western Africa. Ice-sheets extended to the 40° latitude from the south pole to the north.
There was no glaciation in the northern hemisphere. The eustatic sea-level lowering occured close to the Rawthe-
yan-Hirnantian boundary and the main drop took place during the Hirngntian (Uppermost Ashgillian). These ra-
pid environmental changes affected extinction of both benthonic and planctonic faunas at the Ordovician-
Silurian boundary. Post-glacial sea-level rise occured in Early Silurian (Rhuddanian) and the European warm
water brachiopod genera were migrate to the North America and Mediterranean province.

The Middle and Upper Ordovician benthic communities (mainly brachiopods) collected from fine clastics
around Istanbul and Bolu contain cold Mediterranean and warm North European faunal elements. The first car-
bonate sediments which are limestone levels have Dicronopora (Bryozoa) interbedded with the "Bryozoan Sha-
les" of Upper Caradoc-Rawtheyan (Upper Ashgillian) age. This shales contain some Mediterranean cold and
abundant North European warm water brachiopods and ostracods that indicate the region being warmer since
Upper Caradoc. .

The Hirnantia fauna which occurs as Qrthid-Diplograptid association around Istanbul show deep-shelf en-
vironment, whereas the "Hirnantia fauna" has Mucronaspis (Dalmaitina) that developed as Branchiopod-
[rilobit-Rugosa coral association indicates the shelf environment around Bolu.

Tiirkiye is placed at the 60°-70° southern latitude in the Palaeotectonic and palaeogeographic maps in the Up-
per Ordovician Iapetus Ocean.

According to the paleontologic, Palacoecologic and Biogeographic data, Turkiye may be concerned in a
warmer climatic zone as the 30°-40° southern latitude and/or connected to the North European warm seas during
the Upper Ordovician-Landoverian time interval.
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HIDROJEOLOJI OTURUMU -I-

AYRANCI-HISILAYIK_MAGARASI VE CEVRESI KARST
HIDROJEOLOJIK ETUDU

KARST HYDROGEOLOGY OF THE AYRANCI-HISILAYIK INN AND
SURROUNDING AREA

Ugur AKDENIZ DSI Genel Miidiirliigii,Jeoteknik Hizmetler ve YAS Dairesi, Yiicetepe/ ANKARA

OZ:Etiit sahast Karaman ili Ayranci ilgesi ile Higilayik magarast ve cevresini kapsamaktadir.Ayranci baraji
drenaj alanindaki kaynaklarin ve magaradaki yeralt1 akarsuyunun hidrolojisi, birbirleri ile olan iligkileri aydinla-
tilmagtar.

Sahada Paleozoyik, Mesozoyik ve Senezoyik yagli formasyonlar bulunmaktadir.Karstlasma ve karstik olu-
suklar karbonatlh kayaclarda yaygin olarak goriiliirler.

Bolgeye diisen yagis miktan Tiirkiye ortalamasmin altnda olup sahay: karakterize eden Kiigiik Korag ya-
815 istasyonunun verilerine gére ortalama yillik yagis 297.7 mm dir. Yazlant sicak ve kurak, kislan ise soguk
ve yagigh iklim tipi hakimdir.

Ayranci barajt drenaj alaninda bulunan kaynaklarla yan vadilerdeki kaynaklarm debileri Slgiilerek su numu-
neleri alinmig ve kimyasal analizleri degerlendirilmigtir. Higlilaytk magarasindaki yeralt1 akarsuyuna izleyici
verilerek izleme deneyi yapilmig ve gozlem noktalarinda izleyiciye rastlanmamigtir.

Etiit sahasindaki karbonath kayaglann yeraltisuyu durumunu araghrmak amaciyla Higilayik magarasi ile
Ayranci arasinda en uygun lokasyonlarda DSI tarafindan 4 adet karst aragtirma su sondaj kuyusu agilmig fakat
yeterli miktarda yeraltisuyu elde edilememigtir. Yapilan jeofizik etiitler de yeraltisuyu bakimimdan olumsuz ¢ik-
migtir.

Yapilan akim Olgiimlerinin degerlendirilmesi sonucunda 1991 su yilinda  12.369 hm3, 1992 su yilinda
19.333 hm® su Higilayik magarasindan akmaktadr.

Magaradaki toplam yilhik akimin 3/4 ii Aralik-Mayis aylarinda geri kalan kismi ise diger aylarda gegmekte-
dir.

Magaray1 besleyen karst sisteminde hizli akimlarin meydana geldigi biiyiik hacimli karst kanallari oldugu
gibi daha kiigiik karst kanallar1 ve ¢atlaklar1 da mevcuttur.

Higilayik magarasindaki yeralt: akarsuyu yapilacak olan bir su alma yapisi ve yaklagim tiineli ile Ayranci
baraji drenaj alanina aktarilarak faydali hale getirilebilir,

ABSTRACT : The investigation area covers Ayranci subdistrict and Higilayik cave vicinity. The relation bet-
ween the springs at the drainage area of Ayranct dam and the hydrology of the underground stream in the cave
has been explained with the survey.

The formations of Paleozoic, Mesozoic and Cenozoic have out croped in the region. Karstification and kars-
tic phenomena is effectively observed.

The precipitation to the area is below the annual mean of Turkey and according to records of Kiigik Korag
precipitation station representing the investigation area the mean annual precipitation is 297.7 mm.

A tracing experiment has been performed by injecting dye to the underground stream. No tracer has been ob-
served in the observations points. By the evaluation of the run off measurments 12. 368 hm3 in 1991 and 19.
333 hm? in 1992 have been discharged from Higilayik cave. Although large channels exist in the system which
recharges the cave rapidly small channels and fracture systems are also effective.

The karstic underground water can be developed by constructing an intake structure in Higilayik cave and
by an access tunnel which will derive the water to the Ayranci drainage basin.
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CATLAKLI AKIFERLERDE POMPAJ DENEYLERININ YORUMU

INTERPRETATION OF PUMPING TESTS IN FISSURED AQUIFERS
ibrahim KOCABAS Siileyman Demirel Universitesi, Jeoloji Miih. Bol., ISPARTA

OZ: Homojen akiferlerdeki pompaj deneylerinin yorumlanma yontemleri oldukga yerlesmig bir iglem olmasina
ragmen, bu iglem catlakli akiferlerde daha karmagik bir modellemeyi gerektirmektedir.

Daha 6nceki teorik ¢aligmalar gesitli modelleme yaklagimlart arasindaki farklarin Blok Geometri Fonksi-
yonlari, BGF adli bir kavram yoluyla incelenebilecegini gostermigtir. Bu ¢aligmalarin en dnemli sonucu ise ¢o-
gu alternatif yaklagimin birbirine ¢ok yakin BGF egrileri oldugu, diger bir kisminin BGF lerininse ozellikle de-
neyin ilk zamanlarinda ve belli parametre degerleri igin oldukga farkh oldugudur.

Bu sonuglarin pratik uygulamalar1 hem pompaj deneylerinde hem de izleyici deneylerinde gergeklestirilebi-
lir. Ancak bu galisma sadece pompaj deneylerinin yorumlanmasiyla ilgili ve daha ¢ozillmemig olan agagidaki
problemlerin aragtinimastyla sinrlandirilmigtir. Ik problem, BGF'ler arasindaki kiigiik farklarin tam ¢6ziimde
biiyiik farklara yolagip agmayacaginm bulunmasidur. Ikincisi, Laplace uzayinda hesaplanan BGF'lerin kiigiik
farklarimin gercek zamana doniigiim igleminden sonraki degisme oraninin hesaplanmasidir. Daha sonra ise, ba-
z1 yaklagimlar igin oldukga farkli BGF'lere yolagan parametre degerleri ve zaman aralift belirlenmelidir. Son
olarak da, pratik uygulamada kullanilabilecek yaklasik ¢oziimlerin aragtiriimasidur.

ABSTRACT: While the interpretation of pumping test data is well established in homegeneous systems, it requ-
ires an involved conceptual modelling in systems like fissured aquifers.

Eearlier theoretical studies have shown that the differences of various modelling approaches may be studied
through a concept called Block Geometry Functions, BGF. The primary finding of those studies is that while
many alternatives yield quite close BGFs, some others have BGFs differing considerably at early times and for
certain parameter values.

The practical application of such results is carried out both in pumping and tracer tests. This study is, howe-
ver, restricted to investigating the following unresolved issues in the interpretation of pumping tests. The first is-
sue is to find out whether small differences in BGFs lead to large ones in complete solutions. Secondly, since
BGFs are evaluated in Laplace space, if there will be an enhancement of differences after the inversion process
must be determined. Then, the range of time and parameter values yielding significantly different BGFs needs to
be investigated. Finally, practically useful approximate solutions must be derived.
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YERALTISUYU SULAMALARI VE EKONOMIK YARARLARI

UNDERGROUND WATER IRRIGATION AND ITS ECONOMIC ADVANTAGES

Ahmet KAYA DSI Gn. Miidiirliigii, Jeotek. Hiz. ve YAS Da. Bgk'igi, ANKARA
Niivit SOYLU DSI Gn. Miidiirliigd, Jeotek. Hiz. ve YAS Da. Bsk'ligi, ANKARA

OZ: Dogal kaynaklarimizdan yeraltusularimn optimal kosullarda kullamlmas: jeolojik ve hidrojeolojik verile-
rin iyi bilinmesine baghdur.

Bilimsel aragtirmalarin uygulamaya aktarilmalarina paralel olarark yeraltisuyundan yararlanma teknikleri ve
buna baglh olarak yeraltisuyu sanayi hizla geligmektedir.

Ulkemizde 28.05 milyon hektar olan tarim alanlarin 25.8 milyon hektar1 sulanabilir 6zelliktedir. Bugiine
kadar yeriistii veya yeraltisuyu kaynaklar: ile sulanmakta olan alan 4.1 milyon hektardir, Biiyiik ve kiigiik sula-
malar niteliginde ekonomik olarak sulanmast uygun goriilen tarim arazisi ise 8.5 milyon hektardir.

Halen sulanan alanlarda briit olarak 3.7 milyon hektar alanda yeriistii su kaynaklari; 455.000 hektar alanda
ise yeraltt su kaynaklari kullanilmaktadir. Yeraltisuyu rakamlarnin yaklasik 100.000 hektari halk, 355.000
hektart ise devlet eliye yapilan sulamalardr.

Bugiine kadar yapilan hidrojeolojik etiit caligmalarma gére iilkemizde 12 milyar m?/yil emniyetli igletme re-
zervi tespit edilmistir. Ozellikle 1956 yilindan beri siirdiiriilmekie olan ve yeraltisuyu potansiyeli ve dzellikleri-
ni saptamaya iliskin 6000 yerel etiit ile 236 ovada gerekli calismalar tamamlanmig bulunmaktadar.

Bu rezerv degerinin 6 milyar m*/yilinin sulamaya ayrilabilecegi ve bu yeraltisuyu imkan: ile 600.000 hektar
alanin sulanabilecegi hesaplanmaktadir.

Bilindi§i iizere yeraltisular1 167 sayil1 "Yeraltisulart Hakkinda Kanun" hiikiimlerine gére umumi sular me-
yaninda olup devletin hiikiim ve tasarrufu altindadir. Bu sebeple yeraltisularnindan yararlanmak igin DSI Genel
Miidiirliigiinden belge alinmasi zorunludur.

Yeraltisuyu sulamalars; DSI sulamalari, kamu kuruluglarina bedeli mukabili yapilan sulamalar, sulama koo-
peratifleri adina yapilan sulamalar ve ferdi sulamalar niteliinde nygulanmaktadir.

Tiirkiye'de bugiine kadar gergeklestirilen yeraltisuyu sulamalarn siiphesiz {ilke ekonomisine ¢ok nemli ya-
rarlar saglamaktadur. ,

Yatirim tutar: ve sulanan arazi miktar: dikkate alinarak yapilan siniflamada "Kiigiik Su fsleri" grubuna giren
yeraltisuyu sulamalari, bu sulamadan yararlanan ¢ifi¢i sayis1 dikkate alindifinda sosyo-ckonomik agidan gok
farkli sonuglar ortaya ¢ikmaktadir. Oysa bu projelerin yillik sulama yatirimlarindan aldigi pay % 13 civarinda-
dir.

Sayilar1 1250'nin iizerinde olan sulama kooperatiflerine iiye ¢ift¢i sayismin yaklagik 250.000 oldugu kabul
edildiginde bu degerin aile niifusu olarak 1.750.000'e¢ ulagtif1 goriilmektedir. Ayrica sulama kooperatifleri araci-
l1g1 ile sulama hizmetlerinin gotiirtildiigii niifus GAP niifusunun ortalama % 40'mn1 kapsayacak kapasitedir,

Yapilan bilimsel ¢aligmalardan sadece verimde sulama ile 7 kat arti§ saglandif1 dikkate aliir ise séz konu-
su sulamadan yararlanan bu niifusa saglanan ekonomik faydaya bagl olarak yaratilan sosyal refah tartigilamaz.

28 yillik uygulamayla ilgili gézlemler gostermigtir ki bu sulamalar 6nemli Slciide gocii 6nlemis, yoreye do-
niigli saglamigtir, Zira sulama sahalarinda ig istihdammin artmasi, yorede yeraltisuyu sulamalarina iligkin sa-
nayinin geligmesi, yol, su, elektrik gibi hizmetlerin dolayh olarak yarara sunulmasi, kuru ziraat gelirine nisbetle
gelirin asgari 5 kat artmasi, iiretimde gegitlilikten pazarlama konularina kadar geligen tarimsal aktivite, bu yati-
nimlarm genel ekonomi ve kalkinma yoniinden iilke kalkinma planlarindan daha kapsamli olarak gozden gegiril-

mesini gerektirmektedir.

ABSTRACT: In Turkey, economically feasible total agricultural area amounts to 8.5 million ha.

At present, 3.7 million ha area has been irrigated by surface water resources. In addition, 455.000 ha is being
irrigated by groundwater.

When we classify groundwater irrigations as for total investment cost and irrigated areas in Turkey, ground-
water irrigations fall into small-scale irrigations.

When the number of farmers who use groundwater for irrigation is analized in terms of social-economical
structure, it has been found that the groundwater irrigations have provided positive impacts on the farmers.

Now, there are irrigation cooperatives more than 1.250 and the number of members is approximately
250.000. When this number is considered together with household, an avarage of 1.750.000 people benefit from
irrigation cooperatives. At the same time, this population constitutes 40 % of GAP population.

Groundwater irrigation investment which contributes to the overall economy is 13 % of DSI annual invest-

ment budget.
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OZ: Isparta Ovasi, yaklagik 276 km2 beslenme alant ile Goller Bolgesi'nde 6nemli bir yeraltisuyu havzasidir.
Caligma alanindaki jeolojik birimler, otokton ve allokton konumlu olmak iizere, iki grup altinda toplanarak ha-
rita ve kesitler iizerinde gosterilmistir. Otokton birimler; Davras-, Sobiidag-, Bozanonii-, Senirce-Kiregtaglar,
Kabaktepe-, Savkoy-, Tagkapt-, Kayikdy-, Aglasun-, Gélciik-Formasyonlart ve Golciik Volkanitleridir. Allok-
ton birimler ise; Akdag Kiregtagi ve Isparta Ofiyolit Karmagigidur. Bu jeolojik birimler hidrojeolojik 6zellikleri-
ne gore; gecirimsiz, az gegirimli, yart gecirimli ve gegirimli birimler olarak ayirtlanmig olup, hidrojeoloji harita
ve kesitleri tizerinde gosterilmigtir. Bu verilere gore; aliivyon, tiif ve kirectagt birimlerinin akifer olma ozelligi
tagidiklant  belirlenmigtir.

Caligma alaminda Ekim-1992 d6nemi i¢in yeraltr su seviye haritast yapilmig ve yeraltisuyu akim yoniinden
kuzeydoguda bulunan Atabey Ovasina dogru oldugu belirlenmigtir. Ovada bulunan sondaj kuyularinda, kuyu
acildiginda yapilan kimyasal analizler degerlendirilerek, yeralt1 suyu smiflamasi yapilmigtir. Sularin genelde
C2S1 smifinda oldugu goriilmiigtiir.

Ayrica, ovada bulunan Gnemli kirleticiler tespit edilerek haritalanmgtir. Kirlilik seviyesinin belirlenmesi
amaciyla gesitli kimyasal analizler yapilmigtir. Ovamn ozellikle dogu ve giineydogu kesimlerinde yeraltisulari-
nin kirlendigi sonucuna varilmigtir. Biitiin bu aragtirmalarm sonucunda Isparta Ovasinda yeraltisuyu kalitesine

gore kullanim alanlari belirlenmigtir.

ABSTRACT: The Isparta Plain, is an important groundwater basin with a recharge area of approximately 276
square kilometer in the lake-district of Turkey. The geological units in the investigation area are gathered into
two groups namely, autochthonous and allocthonous. Autochthonous units are Davras-, Sobiidag-, Bozaonii- and
Senirce- Limestones and Kabaktepe-, Savkoy-, Tagkapr-, Kayikoy-, Aglasun-, Golciik - Formations and Golciik
volcanics. Allocthonous units, on the other hand, are Akdag Limestone and Isparta Ophiolite Complex. Based on
their hydrogeological properties, these geological units are identified as permeable, semipermeable and slightly
permeable and impermeable. They are also illustrated in hydrogeological maps and cross-sections. Among the
various units, it has been determined that alluvium, tuff and limestones are potential aquifers.

A groundwater level map of the investigation area has been prepared for tne time of October - 1992 and the
direction of the groundwater flow is determined towards Atabey plain which located norteast of the Isparta plain.
The geochemical analyses and interpretations were performed on the water samples taken from the water wells
on the plain and classification of groundwater has been prepared. Most of the samples are in the class of CaS1.

In addition, various sources of contaminants in the plain were identified and a contamination map was prepa-
red. Various analyses have been made to determine the level of pollution. Groundwater was become dirty parti-
cularly in the east and the southeast section of the plain. Based on these studies, productive areas are determined

according to, quality of groundwater in Isparta plain.



