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GOKTEPE sert PVC Derinkuyu borular TS 201 ve
Alman DIN 8061, 8062 PVC boru standartlarina
ve Alman DIN 4925 PVC Derinkuyu boru stan-
dardna uygundur. Borular 88, 113, 125, 140,
175, 200, 225, 280, 330, mm dis caplarda ve
57 100, 300, 500 m. derinlige kadar olmak Uzere ¢
> : = ayri et kalnhginda Uretilmektedir.
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Jeoteknik Olcimlerde Gérekerﬂer,

GerektiKleri Gioi...

Sangari Uluslararasi, 8 yldan bu yana ve
1000' asan sistem teslimatiyla kanitladig,
midsteri tatminini temel amacg sayan hizmet
anlayisiyla, taahhutlerine bagliliktan
sasmayan, Ulke ve toplum gereksinimlerini
gozeten galisma tercihiyle, laboratuvar
dunyasinin temel gereksinimlerinin
karsilanmasi alaninda bir uzmanlik simgesi
olageldi.

Genel laboratuvar cihazlarinin yanisira,
egitim laboratuvarlari, agronomik,
mukavemet ve cevre kirliligi test, dlctim ve
kontrol cihazlari temini hizmetlerini strdiren
Sangari Uluslararasi, sorun belirlemeden
egitime, cihaz seciminden yéntem gelistirme
destegine, uygulama galismalarina, koruyucu

*

bakim, onarim ve sarf malzemeleri destegine
ve kalibrasyon calismalarina uzanan cok
genis bir hizmet spektrumu sunuyor.

Endustriyel ve ar-ge uygulamalarinda tlkesel
ve global standardizasyon calismalarini da bu
spektrum icinde ele alan Sangari
Uluslararasi, 1983 vl iginde cikardigi Genel
Laboratuvar Cihazlar Katalogu'na, bu yil
Zemin, Beton, Asfalt Test,Olciim ve Kontrol
Cihazlari Katalogu'nu ekledi. Kataloglama
faaliyeti aratarak devam edecek.

Sangari Uluslararasi, test, élcum ve kontral
gerektiren battin alanlarda oldugu gibi,
jeoteknik ve jeofizik cihazlarda da, gerek
sahada, gerekse laboratuvar ortaminda bir
uzmanlk simgesidir.

SANGARI ULUSLARARASI TICARET A.S.

MERKEZ: Kenedi Caddesi 71 Kavakiidere 06660 ANKARA Tel: [(0312) 446 34 00 Tix: 46295 sitl tr Faks: 446 34 06

San g ari ISTANBUL SUBE: Bayar Caddesi Paker Sitesi B Blok D:4 Kozyatagl 81090 ISTANBUL Tel: (0216) 416 79 46 Faks: 416 78 63
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Mihendislik Ticaret ve Sanayi Ltd. $ti.
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06580 Ankara/TURKEY

Tel : (90-4) 212 66 05 - 212 66 06
(90-4) 2122678 - 212 29 53

Fax : (90-4) 213 27 51

dizayn ve ingaat :

@ temel insaat
forekazik, kesonlar,
mini kazlk, jet grouting

@ derin kazilar
diyafram duvar, ankraj,
kesisen kaziklar, tie-back

@ zemin iyilestirme
titresimli sikistirma,
tas kolonlar, enjeksiyon,
dinamik sikistirma, drenaj

@ zemin su kontrolu
derin kuyular, enjeksiyon,
cut-off duvarlar

MNG - Zemta

aall

AS. lzmir Hilton Oteli Ing
s A2

makina ekipman lretimi :

@ hidrolik rotary delici ve
forekazik makinalart,
ankraj ve enjeksiyon delici
ekipmanlari

@ jeoteknik ekipman tasiyici
sistemler, cfa deliciler,
boru sirme ekipmani,
vibrasyoniu derin deliciler

@ diyafram ve cut-off
duvarlar i¢in hidro-frezeler

@ derin vibratorler

® kaz! ug ve aksesuarlari




TURKIYE
KOMUR ISLETMELERI KURUMU
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TECHNICAL RESEARCH

ZEMIN ETUTLERi VE LABORATUVAR DENEYLERI SUBSOIL INVESTIGATIONS AND LABORATORY TESTING
JEOLOJIK - HIDROJEOLOJIK ARASTIRMALAR GEOLOGICAL AND HYDROGEOLOGICAL SURVEYS
TEMEL - SU VE MADEN SONDAJLARI CORE AND WATER WELL DRILLING
KAYA VE TOPRAK SEVLERIN KORUNMASI SLOPE PROTECTION AND ANCHORAGES
ANKRAJLAR - DERENAJLAR - DERIN KAZILAR DEWATERING AND DEEP AXCAVATIONS
TEMELLER - TUNELLER - ENJEKSiYON FOUNDATIONS - GROUTING - TUNNELS
OZEL GEOTEKNIK KONULAR SPECIAL SITE INVESTIGATIONS

KENEDY CADDESI NO: 148/1 - 2 GAZIOSMANPASA, 06700 / ANKARA
TEL: (9-4) 426 35 95 - 428 23 64 oFAX: (9-4) 467 39 78 TELEX: 46110 OSMN-TR



74 ADET JEOTERMAL PROJE REFERANSIMIZ [LE GURURLUYUZ,
MUTLUYUZ.
TOPLAM 120000 XONUT JEOTERMAL ISITMAY] PROJELENDIRDIK.

PROJESINI HAZIRLADIGIMIZ BAZI FlzIBILITE VE PROJESINI BAZI JEOTERMAL ISITMA
JEOTERAMAL ISITMA HAZIRLADIGIMIZ BAZI UYGULAMALARIMIZ
REFERANSLARIMIZ REFERANSLARIMIZ
1. ANKARA 15500 KONUT ISITMASI 1. AYAS-KARAKAYA TERMAL 1. BALGCOVA TERMAL TESISLER! OTEL,
2. GONEN 1400 KONUT ISITMASI TESISLERI MOTEL, YUZME HAVUZU, KUR
3. KOZAKLI 1000/2500/3500 KONUT 2. GANAKKALE-KESTANBOL TERMAL MERKEZI
|SITMAS] TESISLER! 2. DOKUZ EYLUL UNIVERSITESI TIP
4 KIZILCAHAMAM 1200/ 3200 KONUT 3. TOKAT-SULUSARAY TERMAL FAKULTES| KAMPUSU
ISITMASI TESISLERI 3. GONEN 1400 KONUT ISITMASI
5. SIMAV 3500/6500 KONUT 4. 1ZMIR-ATATURK INCIRALTI 4. AFYON-OMER TERMAL TESISLERI
ISITMASI YURTLARI 5. BALIKESIR-SINDIRGI SERA ISITMAS!
6. DOKUZ EYLUL UNIVERSITESI| TIP 5. RIZE-AYDER TERMAL TESISLERI 6. GEDIZ KAPLICALARI
FAKULTESI HASTAHANES| 1100 6. KUTAHYA-YONCALI TERMAL 7. AFYON-GAZLIGOL KAPLICA
KONUT ESDEGERI ISITMA TESISLERI TESISLERI
7. TURKIYE JEOTERMAL PROJES! 7. TOKAT-RE,ADIYE TERMAL 8. SAMSUN-HAVZA KAPLICASI
(CEVRE bAKANLIGI) TESISLER! 9. RIZE-AYDER KUR MERKEZI
8. AFYON 16000 KONUT ISITMASI 8. BALIKESIR-BALPAS TERMAL 10. SALIHLI TERMAL TESISLERI
(GEVRE BAKANLIGI) TESISLERI 11. HAYMANA'DA 44 °C JEOTERMAL
9. AYDIN 18000 KONUT ISITMA, 3500 9. AMASYA-GOZLEK TERMAL SU ILE CAMI ISITMASI
KONUT SOGUTMA TESISLERI 12. BALIKESIR-HISARKOY TERMAL
10. DIKILI 7000 KONUT ISITMA, 1000 10. SIVAS BALIKLI CERMIK TERMAL TESISLERI
ONTESREUTA TESISLERI 13. KIZILCAHAMAM KAPLICA OTEL| VE
11. KIRSEHIR 1800/8400 KONUT 1. KUTAHYA YONCALI TERMAL BUYUK KAPLICA
(SITRAS TESISLER! 14. AFYON-ORUGOGLU TERMAL
12. IZMIR VE CIVARI 25000/34000 12. AYDIN-ALANGULLU TERMAL RESORT TESISLERI (49 °C
KONUT ISITMA, 5000 KONUT TESISLERI JEOTERMAL SU ILE
SOGUTMA 13. AMASYA-HAMAMOZU TERMAL ISITMA)
13. RESADIYE 1200 KONUT ISITMAS! TESISLER! 15. SIMAV 3500/6500 KONUT ISITMASI
14. SALIHLI NOMINAL 7000/20000 14. AFYON-BOLVADIN TERMAL VE MONTAJ YONETIMI
KONUT ISITMA, 1000 KONUT TESISLER! 16. DOKUZ EYLUL UNIVERSITES TIP
SOAUTMA 15. KUTAHYA-EYNAL TERMAL FAK. HASTAHANESI 1100 KONUT
15. SORGUN/BOGAZLIYAN JEOTERMAL TESISLERI ESDEGERI ISITMA (MONTAJ DAHIL)
|SITMA ON FIZIBILITE 16. SIVAS-SICAK CERMIK TERMAL 17. ESKISEHIR-SAKARIILICA TERMAL
OTELI TESISLERI (MONTAJ DAHIL)
17. KOZAKLI SSK KUR MERKEZI 18. KIRSEHIR 1800 KONUT ISITMA
18. AFYON-AFTER TERMAL TESISISLER! (MONTAJ DAHIL, DEVAM EDIYOR)

19. KUTAHYA-SIMAY, NOMINAL 75000
m? KAPASITELI JEOTERMAL SERA
ISITMAS!

TEMIZ HAVA V2 UCUZ ISINMA IGIN CevRz D6STY nzrsiY
DEGER.ENDIRIYORUZ.

ORME Jeotermal

MUHENDISLIK, SANAYi ve TICARET A.S.
Hosdere Cad. 190/8-9 (06550) Cankaya/Ankara

Tel: (312) 44057 11- 44057 12 Fax: (312) 440 57 38
(312) 440 43 19 (Pbx)

KURDUGUMUZ SISTEMLER $IRKETIMIZIN 10 YIL ISLETME GARANTIS! ALTINDADIR.
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Dogu Karadeniz in derin sularinda TPAO ile ortak
olarak petrol arama én calismalarmi yapan

BP EXPLORATION OPERATING CO. LTD.

47. Tiirkiye Jeoloji Kurultayina Katilan Sayin
Delegelere basarl calismalar diler.

BP EXPLORATION OPERATING CO. LTD,,
involved in the preliminary exploration activities

in the deep waters of Eastern Black Sea jointly
with TPAO,

wishes success to the delegates of

47th Geological Congress of Tiirkiye.
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47. TURKIYE JEOLOJI KURULTAYI 1994 BILDIRi 6ZLERI

BINKILIC MANGANEZ YATAGININ OLUSUMU UZERINE MINERA.-
LOJIK VE PETROLOJIK VERILER, TRAKYA HAVZASI, TURKIYE

MINERALOGICAL  AND PETROLOGICAL EVIDENCES ON THE FORMATION OF
THE BINKILIC MANGANESE DEPOSIT, THRACE BASIN, TURKEY

Hiiseyin OZTURK Istanbul Universitesi, Mith. Fak., Jeoloji Miihendisligi B&liimii,
Avcilar, ISTANBUL
Larry FRAKES Department of Geology and Geophysics, University of Adelaide,

South Australia, 5001, AVUSTRALYA

OZ: Istranca manganez yata8i, Oligosen yagl konjeryali kiregtaglarinin iist seviyelerinde bulunur. Manganez
cevherlesmesi; laminali marn ve yesil kilden olugma g6l ortammn karakterize eden ¢okellerle ardalanir. Cevher
karbonatl, oksidik ve infiltrasyon olmak iizere {i¢ ana petrografik tiire ayrilir. Oksidik cevher yataktaki en yay-
gin cevher tiiriinii oluguturur.

Mangan karbonat cevherlegmesi, manganokalsit, kutohorit, rodokrosit ve gétitten olusur. Oksidik cevherin
alt ve iist diizeylerinde bulunan karbonat cevherlesmesi erken diyajenetik iglemlerle olugmustur.

Yumusak ve diigiik dereceli oksidik cevher kaolinit+cyriptomelan-kalsit-kuvars minerallerinden olusur.
Cyriptomelan olusumu erken diyajenetik evrede mangan iyonlarinmn killeri replase etmesi ile sikica iligkilidir.

Yiiksek dereceli sert cevher diizeyleri, manganit+ cyriptomelan+pirolusit ve kuvarstan olugur. kincil zengi-
lesmeli cevher diizeyleri, birincil Mn karbonatlarin siiperjen oksidasyonu ile veya ge¢ diyajenetik iglemlerle

iligkili olmalidir o
Manganit karbonat cevherinin oksitlenmesinden , pirolusit ise manganitin siiperjen alterasyonundan olug-

mustur.

Mangan pizolit.ve konkresyonlarinin piiriizlii yiizeyi elipsoidal morfolojileri, tane dis yiizeylerindeki diizen-
siz kirintili malzeme ve eg boyutlu poligonal béliinmeleri bunlarin diyajenetik veya meteorik-pedojenik kékenli
oldugunu gosterir. Diigiik dereceli cevher diizeylerindeki kalik karbonat pizolitleri karbonatlarin Mn igeren ¢o-

zeltiler tarafindan replase edildigine igaret eder.

ABSTRACT: Istranca manganese deposite is located at the uppermost levels of the Congerian limestone of the
Oligocene. Manganese ore horizons are alternated with laminated marl and green clay formations which charac-

terize lacustrine environment.
The ore is divided into three petrographic types such as carbonate, oxidized and infiltrated ores. The oxidized

ore is the most dominant ore type in the deposite.

Mn carbonate mineralization is composed of Mn-calcite, kutnohorite, rhodochrosite and goethite. Carbonate
ore that was formed by early diagenetic processes is located at the outer margins of the oxidized ore horizon.

Soft and lowgrade oxidized ore is composed of kaolinite+cyriptomelane+calcite and quartz. The formation of
the cyriptomelane is closely related to replacement of the clays by Mn ions during late diagnetic pocesses.

The hard high grade ore levels are (massive mangcrete) composed of manganite+cyriptomelane+pyrolusite
and quartz. These enriched ore levels should be formed by complete oxidation of the primary carbonate ore as a
result of supergene alteration or late diagenetic processes.

Manganite is an oxidation product of carbonate ore and pyrolusite was formed by alteration of manganite.

Several features such as rough surface, spherical morphology, perched sediment mass on the grain surface
and polygonal fitting of the Mn pisolites and cocretions suggest diagenetic or meteoric-pedogenic origin.Some
relict carbonate pisolites in the low grade ore horizon indicate replacement of the carbonate matter by Mn bea-

ring solutious.
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47. TURKIYE JEOLOJI KURULTAYI 1994 BILDIRI OZLERI

TURKIYE MANYEZITLERININ OLUSUM - REZERV - URETIM-
KALITE OZELLIKLERI ACISINDAN DUNYADAKI YERI

THE IMPORTANCE OF TURKISH MAGNESITES IN THE WORLD BY THE,
ORIGINE - RESERVE - PRODUCTION - QUALITY VIEW

Bektas UZ ITU Maden Fakiiltesi, Jeoloji Miih. Boliimii, [STANBUL
Recep H. EREN ITU Maden Fakiiltesi, Jeoloji Miih. Boliimi, ISTANBUL
Fahri ESENLI ITU Maden Fakiiltesi, Jeoloji Miih. Béliimi, ISTANBUL
Halis MANAY ITU Maden Fakiiltesi, Jeoloji Miih. Boliimii, ISTANBUL
Nuray TOKGOZ ITU Maden Fakiiltesi, Jeoloji Miih. BSliimii, ISTANBUL

OZ: Ulkemiz manyezitleri, cok diigiik orandaki sedimanter kokenli olusumlarin haricinde, ultrabazik kayaclara
baglh olarak geligmig kriptokristalen olugumlardir. 71 milyon ton goériiniir manyezit rezervine sahip olan Tiirki-
ye' nin son on yil i¢in ortalama yillik iiretimi ise 1.04 milyon tondur. Diinya genelinde sézsahibi oniki iilkenin
yillik rezerv kullamim oranlan ortalama % 3.7 oldugu diigiiniildiigiinde, {ilkemiz i¢in bu oran olduk¢a diigiiktiir.

Gerek goriiniir rezerv gerekse zuhur sayis1 bakimindan Bursa-Eskigehir-Kiitahya Bolgesi en zengin kesim-
dir. Bu bolge manyezitlerindeki istenmeyen kimyasal elemanlar Tiirkiye genelinden diigiik degerlerdedir. MgO
ve CaO ortalama degerleri iilke genelinde sirasiyla % 46.57 ve % 1.29' dur. SiO,' in genel ortalamasi % 0.95
iken Bursa-Eskigehir-Kiitahya Bolgesi igin % 0.80' dir. Konya Bolgesi manyezitleri % 0.63 Fe,O; icerii ile iil-
ke ortalamasinin 2.6 katim olugturur. Tiirkiye, % 94-97 MgO icerigi ve 1.0-1.6 mertebesindeki CaO/SiO, orant
ile sinter manyezit iireticisi iilkeler arasinda A.B.D., Cin ve Yunanistan ile birlikte "en iyi" kalitede teknolojik
iiriine (A1 sinifi) sahiptir.

ABSTRACT: In our country, magnezite appearing as cryptocrystalline formations were formed in ultrabasic
rocks except the low amount of sedimentary origin. Average annual production of Turkey having an appearant
reserve of 71 million ton is 1.04 million ton for the last 10 years. When it is considered that average annual pro-
duction of 12 countries to their reserve is 3.7 %, these values given for our country are very low.

With respect to the amount of both appearant and surfaced deposits, the Bursa-Eskigehir-Kiitahya area is the
richest in magnezite. Undesirable chemical elements in the magnezite of this area are the lowest in Turkey. Ave-
rage values of MgO and CaO are 45.57 % and 1.29 % in the country. As a general average of SiO, 0.95 %, for
the Bursa-Eskigehir-Kiitahya area it is 0.80 %. The magnetise of the Konya area has 0.63 % of Fe,O; that is 2.6
times higher than the country' s average. With U.SA., China and Greece, Turkey, among the cinder-magnesite
producer countries, has "the best" technologic product (class Al) with 94-97 % of MgO content and a ratio of

1.0-1.6 of Ca0O/SiO,
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MADEN YATAKLARININ, DEGERLENDIRILMESINDE JEOISTATIS-
TIKSEL SIMULASYON YONTEMLERININ KULLANILMASI

USAGE OF THE GEOSTATISTICAL SIMULATION METHODS IN MINERAL DEPOSIT
EVOLUATION

Cem SARAC H.U. Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, ANKARA

OZ: Jeoistatistiksel simulasyon yerbilimlerinde kargilagilan problemlerin ¢6ziimiinde etkin bir yontem olarak
son yillarda ¢ok yaygin olarak kullanilmaya baglanmigtir. Genel jeolojik dzelliklerin saptanilmasinda, litolojik
birimler arasindaki kimyasal kompozisyonun incelenmesinde, gegirgenlik ve gozeneklilik gibi hidrojeolojik pa-
rametrelerin belirlenilmesinde, hidrojeolojik modellemelerde, maden igletme planlarimn yapilmasinda ve re-
zerv-tendr dagilimlarimin saptanilmasinda jeoistatistiksel simulasyon etkin bir yontem olarak kargimiza ¢ik-
maktadir.

Bu ¢alismada jeoistatistiksel simulasyon genel olarak anlatildiktan sonra, kogullu-kosulsuz simulasyon ve
degisik simulasyon yontemleri sirasi ile verilecektir., Aragtirmada uygulama olarak Kizilyiiksck-Yataardig
(Karsanti/Adana) krom cevherlesmesi incelenmistir. Toplam uzunlugu 4772 metre olan 26 sondajdan elde edi-
len krom analiz degerleri kullanilarak veri analizi yapilmustir. Veri analizi sonucunda % 4.40 ortalama, % 2.43
standart sapma ve 0.55 degigim korelasyon katsayisi gosteren verilerde pozitif bir dagilim g6zlenmigtir. Cev-
herlesmenin 3 temel yoniinde variogramlar hesaplanarak, tenér dagilimi  modellenmis ve model parametreleri
de ayrica modelin giivenilebilirliZinin saptamlmas igin geri kestirim yontemi ile kontrol edilmigtir. Son agama-
da da cevherlesme kogullu simule edilerek, sonuglar ve tendr-blok haritalar1 hazirlanmugtir.

ABSTRACT: The simulation approach to geological problems has received considerable attention the last few
years. Applications include determination of major geologic patterns, chemical compositions of different litholo-
gical units hidrogeological parameters such as porosity and permeability, hidrogeological modelling, determina-
tion of mine planing and grade-tonnage curves.

After a preliminary review of geostatistical simulation, conditional and non-conditional simulation and diffe-
rent simulation methods will be given. Kizilyiiksek-Yataardig (Karsanti/Adana) chromium mineralisation has
been considered as a case study. The data is derived from 26 drillholes distributed over the area. The total depth
of the 26 drillholes was 4772 m. Using a basic statistics treatment of data, a positive low skew distribution with
the mean of 4.40 %, the standard deviation of 2.43%, and the coefficient of variation of 0.55 has been observed.
Experimental variograms representing theree main directions were calculated, and the model was fitted to the va-
riograms. These model parameters were validated by the kriging back estimation technique. Finally, conditional

simulation was done and the results and the simulation maps were prepared.
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SAVRANKOY (MILAS-MUGLA) YATAGININ PARAJENEZ VE
OLUSUMU

THE PARAGENESIS AND ORIGIN OF SAVRANKOY (MILAS- MUGLA)
BAUXITE DEPOSIT

Altan GUMUS,_ Dokuz Eyliil Universitesi. Miih.Fak. Jeoloji Miih. Bol. Bornova/iZMIR
Nevin KARAOGLU Dokuz Eyliil Universitesi. Miih.Fak. Jeoloji Miih. Bs1. Bornova/IZMIR

OZ: Savrankoy (Milas) boksit yatagi Menderes Masifi yakininda bulunan ve metamorfizmaya ugramis, Jura
yasl, beyaz, rekristalize kirectaglan ile gri renkli, list Kretase yash kiregtaglar arasindaki diskordans yiizeyi
tizerinde yer almaktadir. Boksit yatagmin altindaki beyaz renkli kiregtaglar: taban kiregtaglari, iizerindekiler ise
tavan kiregtas: olarak adlandurilmigtir,

Mineralojik incelemelerle, lateritik boksit zonlarnin baglica diyaspor ve nispeten az hematit, kalsit ve kil
mineralleri ile az miktarda margarit, klorit, pirit, markazit ve manyetitten olugtugu saptanmigtir. Cevherin yapi-
s1 genelde oolitiktir. Kolloidal ve mirmekitik dokular da sik¢a gozlenmektedir. Boksit cevherlesmesinin alumin-
yum, demir ve karbonat minerallerinin ritmik ¢6kelmesi spnucu olugtugu ve rekristalizasyona ugradig: belirlen-
migtir.

Tavan, taban kiregtaglan jle boksitlerden alinan 6rneklerin ana ve iz element analizlerine iligkin jeokimyasal
deBerlendirmeler, ceherlesmenin taban kiregtaglarinin erimesi ile olusmadigim ve cevherlesmenin allokton ko-

kenli oldugunu géstermigtir.

ABSTRACT: The Savrank6y (Milas) bauxite deposit is followed by an unconformity on the surface between
the white colored limestone and grey colored limestone units. The white recrstallized limestones of the Jurassic
age, which are found close to the Menderes Massif, are under the bauxite zones and are called the lower unit.
The grey colored limestone are Upper Cretaceous age and are found on top of the ore zones. These grey colored
limestones are called the upper unit,

The lateritic bauxite zones are composed mainly of diaspore, relatively smal amount of hematite and clay mi-
nerals, margarite, chlorite, pyrite, marcasite and magnetite. The textures of these ores are generally oolithic, ho-
wever, colloidal and myrmecitic textures are also observed. In the result of mineralogical studies, it has been in-
terpreted that the bauxites were formed within the rhythmic sedimentation of aluminium, iron and carbonate
minerals, and they are recrystallized.

Minor and major element analyses from wall-rocks and bauxites were evaluated, and it is indicated that the

formation of lower limestones, but they are alloctonous in origine.



47. TURKIYE JEOLOJi KURULTAY! 1994 BILDIRi OZLERI

SIVAS TERSIYER HAVZASINDA YER ALAN SOLESTIN YATAKLA-
RININ STRATIFRAFIK YAYILIMI

STRATIGRAPHIC SETTING OF CELESTITE DEPOSITS IN THE SIVAS
TERTIARY BASIN

Yavuz CUBUK, MTA Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, ANKARA
Iskender KURT, MTA Boélge Miidiirliigii, TRABZON
Soner KAYAKIRAN, MTA Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, ANKARA

OZ: Tiirkiye'nin ekonomik olan' s6lestin yataklarinin tiimii Sivas Tersiyer Havzasi'nda yer almaktadir. Havzada
MTA Genel Miidiirliiii tarafindan yapilan ¢aligmalar sonucu s6lestin yataklarinin biiyitkk béliimiiniin stratigrafi
kontrollii oldugu saptanmigtir. Cevherlesmeler cogunlukla Alt Miyosen yagh Agilkaya formasyonu igersindeki
platform evaporitleri ve agik platform-sinirlanmig platform karbonatlariyla iliskili olup, jips-kirectagt birimleri
arasinda ve/veya igerisinde yer almaktadir. Daha az sayida Ust Eosen evaporasyonuyla iligkili s6lestin yataklart
gozlenmig olup, genelde jipsler ve karbonatlarla birlikte olduklan saptanmigtir. Cevherlegmeler sinjenetik kat-
mansi-merceksi ya da epijenetik ornatma tiirii cevher tipine sahiptir. Sivas Tersiyer Havzasi'nda Sivas'in dogu-
sundaki solestin yataklarinin hemen hepsi Alt Miyosen yagh olup stratigrafik olarak korelasyonlar1 yapilabil-
mektedir. Ekonomik olabilen sinjenetik ve epijenetik cevherlesmeler diginda birkag yerde hidrotermal kokenli,
kiriklara yerlegmis ve metalik minerallerle birlikte parajenez sunan s¢lestinli zuhurlar da gozlenmistir.

Solestin yataklan iizerinde yapilan maden jeolojisi ¢alismalarinda jeofizik yéntemler de denenmig olup, re-
zistivite yonteminin ¢ok yararh sonuglar verdigi ortaya ¢ikmistir.

ABSTRACT: All of the economical celestite deposits in Turkey are located in the Sivas Tertiary Basin. Most of
these deposits have been proved to be stratigraphically controlled, by the studies carried out by MTA at the ba-
sin. Mineralization mostly occurs in connection with the platform evaporites, and open platform-bordered plat-
form carbonates of the Agilkaya Formation, and setting is between and/or within the gypsum and limestone. A
small amount of deposits have been proved to be connected to Upper Eocene evaporation, and are generally as-
sociated to gypsum and carbonates. Mineralization may occur as syngenetic stratiform or lenticular, or epigene-
tic replacement deposits. Almost all the celestite deposits in the east of Sivas Province in Sivas Tertiary Basin
are Lower Miocene in age, and may be correlated stratigraphically. Besides the syngenetic and epigenetic celes-
tite deposits of economical significance, some hydrothermal occurences as fracture fillings, and with paragenetic
relations to metallic minerals have also been determined.
Geophysical methods have also been applied, and the resistivity method proved to be the most useful.
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EMIRLI (ODEMIS - iZMIR) ANTIMON CEVHERLESMELERININ
OLUSUM MODELI

THE FORMATION MODEL OF EMIRLI (ODEMIS-IZMIR) ANTIMONY
MINERALIZATIONS

Nevin KARAOGLU Dokuz Eyliil Univ. Miih.Fak. Jeoloji Miih. B6l. Bornova/ {zmir

OZ: Emirli antimon cevherlesmeleri, Odemis Asmasifi' nin metamorfik birimlerinden: metakuvarsit, kuvags
gist, mikagist, fillit birimleri i¢inde bulunmaktadir. B6lgedeki sedimanter birimler (¢akiltagi ve aliivyon) meta-
morfik birimleri ve cevherlegmeleri 6rtmektedir. -
Bolgedeki cevherlesmeler damar tip1 ve iki ayr1 donemde meydana gelmis olup Emirli ve Yapalak tipi iize-
re iki grupta tanimlanmigtir. Emirli tipi cevherlegmelerin, fay hatlarinin alt kotlarinda ve egim agismin diigiik
oldugu kesimlerde yerlesmis oldugu, Yapalak tipi cevherlegmelerin ise iist kotlarda ve egim agisinin yiiksek ol-
dugu kesimlerde bulundugu saptanmigtir. Bu calismada Pliyosen-Kuvaterner yash kiiciik Menderes Grabeni'
nin giineydogu ucunda yeralan Emirli cevherlegmelerinin: a) Grabenin olugumunu denetleyen, egim agist deri-
ne dogru giderek azalan KB-GD ve ender olarak da D-B uzaniml fay hatlar1 boyunca yerlegsmig oldugu b) Bu
faylarin, Kiiciik Menderes Grabeni' nin kenarinda olugan basamakli normal faylar olduklari ¢) Cevherlesmele-
rin sozii edilen bu faylar boyunca Pliyosen-Kuvaterner araligindaki volkanizmaya bagh olarak geligmis olduk-

lar1 saptanmigtir,

ABSTRACT: The antimonide mineralizations of Emirli are hosted by metamorphic units of Odemis Submassif
which consist mainly of metaquartzite, quartzschist, micaschist and phiyllites. The metamorphic units and mine-
ralizations are overlain by the sedimentary units.

Mineralizations encountered in the area are represented by two different vein type which have been recogni-
zed as Emirli and Yapalak type. Emirli type mineralizations are emplaced to the lower level of the faults where
the dip angle is low. Yapalak type mineralizations are emplaced to the upper level of the faults where the dip of
the angle is high. In this study, it was found that: a) The Emirli antimony mineralizations are located in the sout-
heast margin of Kii¢ciik Menderes Graben and controlled by generally NW-SE, rarely E-W trending faults. b)
These faults are geometrically synthetic-step wise faults, governed by graben system. The dip angle of the faults
gradually decrease towards the deep. ¢) The Emirli mineralizations formed in above mentioned faults governed
by graben system and caused by volcanic activity of Pliocene to Quaternary in age.
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KARMA JEOLOJI OTURUMU

TURKIYE'DEKI DEPREM SORUNUNA JEOLOJIK ACIDAN
YAKLASIM

A GEOLOGICAL APPROACH TO THE EARTHQUAKE PROBLEM IN TURKEY

Fuat SAROGLU MTA Genel Miidiirligii Enerji Dairesi - ANKARA
Omer EMRE MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi - ANKARA
Ismail KUSCU MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi - ANKARA

OZ: Tiikiye, deprem riski acisindan diinyada 6n swralarda yer alan bir iilkedir. Can ve mal kaybina neden olan
yikict depremlerin ortalama 1.1 yilda tekrarlanmas: iilkemizdeki deprem sorununun ciddiyetini ortaya koymak-
tadur.

Depremlerin 6nceden bilinememe, ¢ok kisa siirede meydana gelme ve durdurulamama gibi ozellikleri vardur.
Bu konuda yiiriitiilen aragtirmalar, depremlerin olusum nedenlerinin, mekanizmalarmm ve yerlerinin belirlene-
bilmesi (kestirilmesi) ile birlikte, zararlarmin en aza indirgenmesi amaglanarak siirdiiriilmektedir. Cok disiplinli
yaklagim gerektiren konu ile ilgili ¢aligmalarin ¢ogu, ancak bir yérenin deprem riskinin ortaya konulmasindan
sonra yapilabilmektedir.

Zararlaninin azaltilmasina yonelik ¢aligmalarin gergeklegtirilebilmesi i¢in depremin olabilecegi yerin ve
olugum mekanizmasmin bilinmesi gerekir. Boyle, depreme maruz alanlarin ortaya gikarilmasi sismoloji destek-
li jeoloji aragtirmalart ile gerceklestirilebilir,

Bilindigi gibi deprem, kargilikh iki blok arasindaki hareketten dogan enerjinin belirli bir gerilme birikimi ol-
masindan sonra aniden bogalmasiyla meydana gelen ve bu bogalma esnasinda ylizeye ulagan sismik dalgalarla
sarsintilar seklinde kendini gosteren bir olaydir. Bogalan enerji belirli bir biiyilkliige ulagtifinda yiizeyde fay-
lanmalar olugmaktadir. Gegmigte meydana gelmis depremlerle hareket etmis olan, gelecekte de hareket etme
olasilig1 olan faylar depremin kaynak alanlaridir. Bu faylarmn tiirlerine gore hareket mekanizmalar da farklt ol-
maktadur. Diri fay tanimlamas, Tiirkiye'nin neotektonik dénemine 6zgii bir 6zellik olan, Kuvaterner'den giinii-
miize kadar meydana gelen olaylarin tekdiize oldufu varsayimina dayanir ve iilkemiz igin diri fay tantmindaki
gecmis zaman baglangici Kuvaterner olarak alinmigtir.

Ulkemizde var olan diri faylar ile son iki bin yilda meydana gelen depremler birlikte diigiiniildiigiinde arala-
ninda yakin bir iligki oldugu goriiliir. Bu iligki faylarin uzunlugu, zonal genigligi, tektonik konumu, morfolojik
yansimas: ve kesti§i kaya tiirii ile olugacak depremin biiyiikliigii arasindadir. Bir diger iligki de, depremlerin
biiyiikliigii ile tekrarlanma periyotu arasinda saptanmistir.

Bu bildiride, deprem sorununa yonelik ¢ahigmalarda aktif tektonik ile ilgili ¢aligmalarin esas olarak kabul
edilmesi, diger aragtirmalarin bunlara dayandirilmas: gerektigi vurgulanmakta, bu ilkeler dogrultusunda gergek-
legtirilmig bir aragtima tartigmaya agilmaktadir.

ABSTRACT: Turkey is one of the risky countries in the world in seismicity point of view. The average recur-
rence interval of the damaging earthquakes is 1.1 year which proves the seriousness of the problem.

Earthquakes have some common features: They are unpredictable, sudden and cannot be prevented. Research
on earthquakes are aimed to understand the reason of occurrence, mechanism and to estimate the location of the
events together with hazard mitigation studies. Most of the research which inevitably should be multi-
disciplinary, however, were carried out after the risky area is unveiled.

Hazard mitigation studies can only be done after the eartquake-prone area is pointed out and the features of
the fault is known. This can be realized by geological investigations supported by seismologic data.

Eathquakes are natural events occurring because of the sudden energy release created by the motion between
the two blocks of the faults, If the energy released exceeds a certain amount, eathquakes are felt as tremors and
vibrations on the ground which sometimes cause surtace ruptures. The faults which have moved in the past du-
ring the earthquakes or likely to move in the future are source areas of the earthquakes and are defined as active
faults. This definition is based on the assumption that the events during the Quaternary period in Turkey is mo-
notonous and the past is limited as Quaternary in the definition for Turkey.

The active faults and the earthquakes occurred in Turkey in the last two thousand years are interrelated: The
length, zonal width, tectonic setting, morphologic reflections of the fault, and also the lithology cut by the fault
are factors effecting the magnitude of the earthquake. Another relation exists between the amount of the magni-
tude and the recurrence interval of the earthquake.
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ADAPAZARI VE YAKIN YORESININ NEOTEKTONIK OZELLIKLERI

NEOTECTONIC FEATURES OF ADAPAZARI REGION (NW TURKEY)
AND VICINITY

Orhan CERIT Cum.Univ.Cevre Miih.Bol. SIVAS

T.Fikret SEZEN Cum.Univ.Jeo.Miih.B6L.SIVAS

Murat NURLU Afet 151.Gn.Miid.Deprem.Aras.D.Bsk. ANKARA
Vedat OZSARAC Hacettepe Univ.Jeo.Miih.Bol. ANKARA

Niliifer SARAC Hacettepe Univ. Jeo.Miih. B6LANKARA
Baysal BATMAN Hacettepe Univ. Jeo.Miih.B6l. ANKARA

OZ: Bu calisma, Adapazan kent merkezinin de iginde yer aldigi, Asagi Sakarya havzast ve yakin gevresini
kapsamaktadir. Kuzey Anadolu Fay (K.A.F.) zonunun kuzey kesiminde yer alan bélge, bu fay zonunun genel
ozelliklerini tagimaktadir. Calisma alaninda yer alan fay sistemlerinde, NW-SE, NE-SW ve E-W dogrultulu ol-
mak iizere ii¢ ana dogrultu gozlenmektedir. Bolgede en yaygmn olarak gézlenen NW-SE uzanimh faylar, Sakar-
ya ovastn Giineydogu ve Kuzey kesimlerinde yogun bir dagilima sahiptir. NE-SW uzamml faylar ise, calig-
ma alanmin Giiney kesiminde K.A.F.'nmn uzammma uyumlu, ancak aykir faylarla kesilmig olarak yer
almaktadir. Bolgede yer alan her ii¢ fay sistemi, kendi iginde birbirine paralel zonlar halinde gozlenmektedir.
Faylarda dogrultu bilegenlerinin yanisira, egim bilesenleri de 6nem kazanmaktadir. S6z konusu faylar, bolgede,
pekismemis gen¢ birimlerde yogun kirk gelisimine ve birimlerin efim kazanmasina neden olmuglardir, Ayri-
ca, caligma alaminda deprem odaklarimun alansal dagilimi, Kuzey Anadolu Fay Zonunun aktivitesine baglt ola-
rak, bu bolgede sismik aktivitenin etkin oldugunu gostermektedir.

ABSTRACT: The study area covers Lower Sakarya Basin and vicinity in which Adapazari metropolitan area is
located. The region, which is located to the north of the North Anatolian Fault (N.A.F.) Zone, bears general fea-
tures of this fault zone. Within the fault zone in the study area, three main fault directions, namely NW-SE, NE-
SW and E-W have been observed. The most frequently observed NW-SE directed faults, are densly distributed
to the southeastern and northern part of the Sakarya Plain. NE-SW directed faults are situated to the near north
and south of the Sapanca Lake and are observed as partially rotated block fractures. E-W directed faults are situ-
ated to the south of the study area, parallel to the N.A.F., but crossed by the diagonal faults. The three fault
systems in the region, are observed as internally parallel zones. Besides the strike slip components of these fa-
ults, the dip slip components are also important. The above mentioned faults have caused densly fracturing and
inclineation in the unconsolidated lithological units. The areal distribution of the eathquake epicenters in the
study area, indicates that the sismicity is active in the region because of the activity of the North Anatolion Fault

Zone.
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KAVAK - ORTAHISAR (NEVSEHIR) .YORESI YERALTI
DEPOLARININ BAZI JEOTEKNIK OZELLIKLERI VE SORUNLARI

SOME GEOTECHNICAL FEATURES OF THE UNDERGROUND DEPOTS N
KAVAK-ORTAHISAR (NEVSEHIR) REGION AND RELATED PROBLEMS

Omer EMRE : MTA Genel Miidiirliigii Jeoloji Etiidleri Dairesi, ANKARA
Fuat SAROGLU MTA Genel Miidiirliigii Enerji Dairesi, ANKARA

OZ: Kavak-Ortahisar y6resinde, son yillarda narenciye depolamasina uygun dogal klimatik kogullar tagimalar:
nedeniyle, tiifler iginde bir cok yeralti deposu agilmakta ve bu yolla yore ekonomisine Onemli girdiler
saglanmaktadir. Ancak, depolarin yer se¢imi ve bicimlendirilmesinde Jeoteknik parametrelerin gozoniinde
bulundurulmamas: nedeniyle bazi problemlerle karsilasiimaktadir. Bu bildiride, Kavak beldesinde as1lmig
Ornek bir yeralti deposunun jeoteknik inceleme sonuglar tartigtimaktadir. . '

Bolgede yiizeyleyen ve Miyosen Oncesi temel kaya topluluklari iizerinde yer alan Ust Miyosen-Pliyosen
yash volkano-sedimanter istif Urgiip formasyonu olarak tanimlanmigtir. Aragturma alaminda, 18 iiyeden
meydana gelen bu formasyonun; alttan iste dogru, Bayramhacili, Sarnimaden tepe, Kavak ve Karadag iiyeleri
yiizeylemektedir. Yeralti depolar az kaynakli ignimbirit, tiif, lahar ve pomza ardalanmasmdan meydana gelen
Kavak iiyesi i¢inde acilmaktadir. Genelde yatay tabakali olan bu birimi olugturan degisik kaliliktaki litolojiler
yanal ve diigey yonde birbirleriyle gegiglidirler.

Aragtirma sonucunda, depo yeri se¢iminde kolay hafriyat 6zellikleri gésteren Kavak liyesinin kalin tabakali
ve masif bolimlerinin tercih edilmesi gerektifi belirlenmistir. Depo icindeki nem kosullart agisindan, tiif
matriksinin emici 6zellikteki killerden meydana gelmesi 6nem tagimaktadir. Birimin Kuvaterner yasl, ¢ok
gegirimli pomzalar tarafindan értiilii olmas: da depo i¢indeki nem bilangosu acisindan 6nemlidir.

Depolarda belirli aralikta izlenen diigey catlaklarin bir tiir dogal havalandirma bacasi gorevi iistlenmesi
nedeniyle olumlu, buna karsilik fay killeri geligtirmis ve kesisen yapilar sunan makaslama zonlarinin ise
olumsuz etki yaptiklart gozlenmigtir. Depo tavan ve duvarlarinda kapilarite ile suyun kaybolmasi nedeniyle
killer hacim daralmasina ugramaktadir. Boylece, taneler arasi ¢imento, baglayicilik gorevini yitirmekte ve
kayag yiizeyi hizla altere olmaktadir. Bu nedenle depolarin tavan ve duvar yiizeyleri en aza indirgenecek sekilde
tasarlanmalidur. Killerde bu yolla meydana gelen hacim daralmalan 6zellikle makaslama zonlarinda problemler
yaratmakta, bu yolla depo tavaninda blok diigmeleri ve gocmeler; siitunlarda ise yikilmalar meydana
gelmektedir.

Incelenen depodan ¢ikarilan sonuglar yoredeki difer depolara Grnek olugturacak niteliktedir. Bu nedenle,
yorede agilacak olan depolarda yukarida tanimlanan jeoteknik 6zelliklerin dikkate alinmas: gereklidir.

ABSTRACT: In Kavak-Ortahisar region, many underground depots have been excavated in tuffs since they
bear natural climatic conditions for fruit storage. Some problems, however, were observed since geotechnical
parameters had not been considered during the site selection and design of the depots. This proceeding aims to
discuss the results of an investigation made in a depot in the region.

Urgiip formation, a volcano-sedimentary unit Upper Miocene-Pliocene age is widespread and of 18
members, only Bayramhacili, Sarimaden tepe, Kavak and Karadag members, from bottom to top, crops out in th
region. Underground depots were excavated of poorly welded ignimbrites, tuff, lahar and pumice which have
various thickness and are laterally and horizontally transitive with each other.

As a result of the investigation, it was cleared out that the thick bedded and massive sections of the Kavak
member must be preferred for excavation. In humidity point of view, it is important that the matrix of tne tuff
contains absorbent clays and the Quaternary aged pumice layers cover the tuff,

The presence of vertical fractures observed in the depot is useful for natural ventilation, on the other hand,
the shear zones with fault clays and braided fractures have negative impact. Clays on the ceiling and on the walls
lose water due to capillary effect and shrink which causes the cement between the grains lose its bond power and
the rock easily gets altered. This shrinkage in the volume, especially in the shear zones, results in dangerous
collapses and block falls. Therefore the ceiling anc the walls are to be so designed that the area of the surface is
smallest enough.The results obtained and the suggestions made for the investigated depot are valid for the other
depots in the region and therefore must be considered during site selection and design.
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KUZEYBATI ANADOLU PLEYISTOSEN STRATIGRAFISI

THE PLEISTOCENE STRATIGRAPHY OF NORTHWESTERN ANATOLIA
Simav BARGU istanbul Universitesi, Jeoloji Mithendisligi Bol., Avcilar ISTANBUL

OZ: Kuzeybat: Anadolu'da Pleyistosen stratigrafisi Alt, Orta ve Ust Pleyistosen olmak iizere iice ayrilmaktadur,
Bu ayrim Kkarasal ve denizel ¢okel depolarindan alinan gokel ve fosil 6rnekleri iizerende yiiriitiilen jeokronolojik
tayinlere gore yapimgtir. Ayrica, fosil tammlamalari bu ayrimin gerceklegtirilmesine katkida bulunmugtur.

Alt Pleyistosen Termoluminesans (TL) yontemine, orta PLeyistosen Termoluminesans (TL) yontemi ve
Uranyum Toryum oranna (Ur/Th) ve Ust Pleyistosen Radyo Karbon (C14) yOntemine gore belirlenmigtir.

Pleyistosen ¢okelleri, kaya stratigrafi birimlerinden formasyon agamasimnda incelenmigtir. Bu ¢&keller, Ple-
yistosen oncesi olusuklarin tizerinde agili uyumsuzlukla oturmaktadir. Uzerinde ise Holosen ¢okelleri bulun-
maktadur.

Alt Pleyistyosende [zmit Korfezi G inde karasal Cukurksy formasyonu; Orta Pleyistosende Sapanca Goli D
sunda Adapazar Ovasi gokelleri, GD ve GB sinda nehirsel Karagam formasyonu, B ve KB sinda nehirsel-golsel
gegisli Magukiye formasyonu, [zmit Kérfezi G inde nehirsel-gorsel Yalakdere formasyonu ve iizerinde denizel
Subag1 formasyonu Ust Pleyistosen'de ise Izmit Korfezi G'inde denizel Altinova formasyonu, Mudurnu vadisin-
de karasal Tagkesti formasyonu, Iznik Gola ceresinde golsel Boyalica formasyonu ve gol yal taglarindan olu-

san Iznik formasyonu saptanmigtir,
Bu caligmayla KB Anadolu'daki Pleyistosenin iige aynlarak incelenebilecegi sonucu ortaya cikartiimigtir.

ABSTRACT: The Pleistocene stratigraphy of Northwestern Anatolia can be divided into three sections as Lo-
wer, Middle and Upper Pleistocene. This division has been made according to the geochronological determinati-
ons of the sedimantary and fossil samples obtained from the continental and marinal sedimentary deposits. Mo-
reover, fossil definitions have contributed to the realisation of this categorization.

The Lower PLeistocene has »een determined according to the Termoluminiscence (TL) method, Middle Ple-
istocene has been determined according to the Termoluminiscence (TL) method and Uranium Torium ratio (Ur/
Th) and Upler Pleistocene has been determined according to the Radio Carbon (C14) method.

Pleistocene deposits, hae been analized at the fornation stage of rock-stratigraphical units. And these depo-
sits, lie in angular unconformity over the Pre-Pleistocene sediments. And there are Holocene deposits over them.

Continental Cukurkéy Formation in the S of Gulf of Izmit in the Lower Pleistocene; Plain of Adapazar: sedi-
ments in the E and fluviatile Karacam formation in SE and SW, Magukiye formation with fluviatile-lacustrine
transition in the W and NW of Lake of Sapanca, fluviatile-lacustrine Yalakdere formation in the S of Gulf of Iz-
mit, and marinal Subagi formation over it in the Middle Pleistocene; and marinal Altmova formation in the Val-
ley of Mudurnu, lacustrine Boyalica formation and Iznik formation consisting of lake beach stones around the

Lake of Iznik are determ ned.
With this study, it has been found out that the Pleistocene in Northwestern Anatolia can analyzed by dividing

into three sections.



47. TURKIYE JEOLOJI KURULTAYI 1994 BILDIRI OZLERI 171

SEDIMENTOLOJI OTURUMU -II-

¢
KUJI NEHRI SELFI'NIN GEC PLEISTOSEN - HOLOSEN
COKELLERI (KD JAPONYA)*
LATEST PLEISTOCENE - HOLOCENE SEDIMENTS ON THE SHELF OFF
THE KUIJI RIVER IN NORTHEAST JAPAN &
Tayfun BILGIC MTA Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, ANKARA §

OZ: KD Japonya'da Kuji Nehri Selfi'nde yapilun yiiksek ayrimli s1§ sismik etiit, Tersiyer iizerinde uyumsuzluk-
la yer alan iki sedimanter birimin varl:gin1 gosterir.

Bu birimler alttan iistte dogru Ka ve Kb'dir. Ka, giiniimiiz deniz seviyesinin 80-85 m altinda, son buzul déne-
mindeki diigiik deniz seviyesi kogullarinda ve bu donemi takip eden Geg Pleistosen-Erken Holosen transgresyc -
nu sirasinda depolanmugtir. Akarsu ve kiyi ¢okellerinden olugur.

Kb, Ka iizerinde uyumsuzdur ve Geg Pleistosen-Erken Holosen transgresyonu sirasinda kismende giiniimiiz-
deki yiiksek deniz seviyesi kogullarinda depolanmig gelf ¢okelleridir. Transgresif kum sirtlarindan olugur.

Iki birim arasinda ki sinir, Ka'ya ait sismik yansimalari kesen ve Geg Pleistosen-Erken Holosen tran.gresyo-

nu swrasinda olugan bir agmnma yiizeydir.

ABSTRACT: High - resolution shallow seismic reflection profiles on the shelf off Kuji River in northeast ja-
pan, show a succession of two sedimentary units unconformably lie on Tertiary basement rocks.

These units are Unit Ka and Unit Kb in ascending order. Unit Ka consists of fluvial and coastal sediments de-
posited during the last period of low sea levels, which is estimated to be 80-85 m below the present level and du-
ring the Latest Pleistocene-Early Holocene transgression.

Unit Kb, which unconformably overlies Unit Ka, is composed of shelf sediments deposited during th~ T am i
Pleistocene-Early Holocene transgression and present high sea level. Unit Kb consists of transgre=«ise «.:d rid
ges.
The boundary surface of both units, which clearly truncates the internal seismic reflections of Unit Ka, is a
rawinement surface created during the Latest Pleistocene-Early Holocene transgression.

*]. Sed. Soc. Japan, (1992), no. 37'de yaynlanmistir.
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BOLLUK VE TERSAKAN GOLLERI CEVRESININ JEOLOJIiSI VE
GUNCEL EVAPORIT OLUSUMLARI, KONYA, TURKIYE

GEOLOGY OF THE AREA AROUND BOLLUK AND TERSAKAN LAKES AND RE-
CENT EVAPORITE FORMATION, KONYA, TURKEY

Ibrahim GUNDOGAN DEU Miih. Fak. Jeo. Miih. Bél., Bornova, IZMIR
Cahit HELVACI DEU Miih. Fak. Jeo. Miih. Bl., Bornova, IZMIR

OZ: Tuz golii ile batisindaki Bolluk ve Tersakan golleri diinyada sayilari ¢ok az olan karasal evaporit ¢okelme
ortamlarini olugturmaktadir. Cokelme ortami agisindan playa goli kompleksi 6zelligi tagiyan bu goller olasi-
likla Pliosen-Pleistosen’ de biiyiik Tuz Golii' nden aynlarak giiniimiizdeki sekillerini kazanmiglardir.

Caligma alani iginde temeli, yerlesim yag1t Ust Miosen olan Ofiyolitik kompleks (Ankara Melanji) olugtur-
maktadir. Bunun iizerine temel kayalarini kesen andezitik bilesimli volkanitler ve Cihanbeyli formasyonu gel-

- .mektedir. Cihanbeyli formasyonu en alita jipsli killerle baglamakta ve iiste dogru sirasiyla jipsli kil-marn arda-

lanmasi, oolitik kiregtagi, kiregtagt ve ¢apraz katmanli ¢akiltagindan olugan 100 - 400 m kalinliginda bir istif
sunmaktadir. Cihanbeyli formasyonunun iizerinde, Tuz Golii, Tersakan ve Bolluk golleri cevresinde gozlenen
giincel jipsli dolomitik g6l ¢camurlar yer almaktadar.

Bolluk Golii'niin kuzeydogusuda, Cihanbeyli formasyonunun jipsli killeri icinde sayilari altmigi bulan degi-
sik ¢ap ve biiyiikliikte traverten konileri gézlenmektedir. Bu konilerden bir béliimiiniin olusumu giiniimiizde de
devam etmektedir. Traverten konileri Bolluk Golii'niin uzanimiyla uyumlu ve volkanizma ile baglantili bir fay
hattina bagl olarak geligmigler ve ayni zamanda bu konilerden ¢ikan siilfath sular Bolluk Golii suyunun

SO, ‘ce zenginlesmesini saglamiglardir. Tersakan golii cevresinde bu tiir yapilar gozlenmesine kargin, go-
lin dogusunda, g6l sinirina kogut bir fay zonundan ¢ikan siilfath sular goli beslemektedir. Siilfat olusumunda
kiikiirt bakterileri de rol oynamasina karsin, siilfath kaynaklarin yamnda ¢ok diisiik orandadir. Bolluk Go-
li'nden Tersakan ve Tuz Golii'ne dogru gidildikge gol sulan ve siilfatl kaynaklarin SO, degerlerinde belirgin
bir azalma gézlenmektedir. ‘ :

Bolluk ve Tersakan gollerinde olugturulan havuzlarda kig aylarinda mirabilit (NaSO,.10H,0) kristalesmek-
tedir. Mirabilitin kristallesmesinden sonra, CI- iyonunca zenginlesen tuzlu su, Ocak ve Subat aylarinda bu kris-
tallesme havuzlarndan bogaltilmakta ve boylece sodyum siilfat iiretiminde istenmiyen tuzun
(NaCl)kristallesmesi 6nlenmektedir. Havalarm 25-30°C sicaklia ulagtifi Temmuz-Agustos aylarinda mirabilit
kristali i¢indeki suyu kaybederek toz pudra seklindeki tenardite (NaSO,) doniigmektedir. Bunun yaninda su si-
caklifin 30°C'ye ulagtif1 yiiksek bomeli sularda tenardit birincil mineral olarak da kristallesebilmektedir. Ya-
pilan x-ray difraktometre ¢aligmalarinda mirabilit ve tenardit diginda, Bolluk ve Tersakan gollerinin iiretim ha-
vuzlarinda bloedit (Na,SO,.MgSO,.5H,0) mineralinin de kristallestigi anlagilmugtir.. Bolluk ve Tersakan
gollerinden endiistriyel amagli ortalama 10.000 ton/y1l sodyum siilfat (miribalit ve tenardit) iiretimi yapilmakta-

dir.

ABSTRACT: Tuz Lake, along with Bolluk and Tersakan Lakes which lie to its west, are some of the relatively
few in the world in which continental evaporitic depositional environments are forming. These latter two lakes,
which have features that characterize playa lake complexes in terms of depositional environment, probably were
seperated from Tuz Lake during the Plio-Pleistocene, thus taking on their present forms.

An ophiolitic complex (Ankara Melanga), which was emplaced during the Upper Miocene, forms the base-
ment in the study area. Andesitic volcanic rocks, which cut the basement, and the Cihanbeyli formation overlie
the basement rocks.

The Cihanbeyli formation, whose section ranges in thickness between 100 and 400 m. begins with gypsum-
bearing clays at the base and continues upward with gypsum-bearing clay-marl intercalations, oolitic limestone,
limestone and cross-bedded conglomerate. Recent gypsum-bearing dolomitic lake muds overlie the Cihanbeyli
formation in the vicinity of Tuz, Bolluk and Tersekan Lakes.
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Northeast of Bolluk Lake, almost sixty travertine cones of various sizes and diameters have been observed
within the gypsum-bearing clays of the Cihanbeyli formation. One group of these cones is <till forming today.
The travertine cones parallel the trend of Bolluk Lake, which developed in relation to a fault line related to vol-
canism. At the same time, sulfate-bearing waters issuing from these cones has effected the high SO,*> content of
the Bolluk Lake water. Allthough these types of structures are not present around Tersakan Lake, this lake is fed
by sulfate-bearing waters which discharge from a fault zone which parallels the eastern lake boundary.

In spite of the fact that sulfur bacteria do play a role in the formation of sulfate, these represent but a small
percentage when compared to sulfate-bearing springs. There is an obvious decrease in the SO, values of sulfa-
te-bearing springs and lake waters in a traverse from Bolluk Lake to Tersakan and Tuz Lakes.

Mirabilite (NaSO, 10 H;O) crystallizes during the winter months in commercial salt pans in Bolluk and Ter-
sekan Lakes. After mirabilite crystallization, the salty water, which is enriched in Cl, is discharged from these
crystallization salt pans during the months of January and February. Thus, underisable salt (NaCl) crystallization
during sodium sulphate production is prevented. When the temperature reacher 25-30°C in the months of july
and August, The mirabilite crystals lose their waterand are transformed into powdery thenardite (NaSO,). In ad-
dition, thenardite also can crystallize as a primary mineral from saturated waters with high baume when the tem-
perature reaches 30°C. As a result of an XRD stady, it has been observed that ,apart from mirabilite and thenar-
dite, the mineral bloedite (NaSO,.MgS0O,.5H,0) also crystallizes in the production pans of Bolluk and Tersekan
Lake/s. The average production of sodium sulfate (mirabilite and thenardite) from Bolluk and Tersekan is 10.000
Tons/year.
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CIHANBEYLI-KARAPINAR YORESI GEC SENOZOYIK COKELME
SISTEMI: TEKTONIK VE IKLIMSEL ONEMI

LATE CENOZOIC DEPOSITIONAL SYSTEM OF THE CIHANBEYLI-KARAPINAR
REGION, SOUTHERN INNER ANATOLIA: TECTONIC AND CLIMATIC

IMPLICATIONS

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

OZ : I¢ Anadolu'nun giiney kesiminde genig alanlar kaplayan Orta Miyosen-Kuvaterner yasglt karasal ¢okel
dolgu aliivyon yelpazesi, fliiviyal, golsel ve evaporit ¢6kelme ortamlarinin varligimi yansitan bir dizi fasiyes ile
karakterize edilmektedir.

Cokelme ortamlarinin ve bu ortamlara iligkin fasiyeslerin yanal (mekan) ve diisey (zaman)de gosterdikleri
degigimler ¢Okelme sisteminin olugumu ve evrimi swrasinda etkin olan tektonik ve iklimsel degisimleri
belgelemektedir.

Cokelme sisteminin tabanint olugturan gakiltagi arakatmanli kirmizi ¢amurtagi, sepiolitik killer ile gélsel
marn ve kiregtagindan olusan yayvan kiviimli Orta Miyosen-Alt Pliyosen? yagh istif (Insuyu Formasyonu),
havza subsidansina bagli olarak kurak-yan kurak iklim kogullarinda gergeklegen distal aliivyon ortamdan,
evaporitik kil-playa diizliikleri ile golsel ortama gegigi yansitmaktadir. Golsel kiregtaglan géreli olarak durayli
tektonik kosullarin varligimi gostermektedir. Yerel olarak goriilen yayvan kivrimlar ¢kelme sonrasi tektonik
deformasyonu yansitmaktadir.

Bunun iizerine uyumsuz olarak, kirmuzi renkli aliivyon ¢okeller, jipsli killer ile smirli yayihmh golsel
kiregtaglarindan olugan Pliyo-Kuvaterner yagli ¢Okeller (Cihanbeyli Formasyonu) yer almaktadir. Bu ¢okeller
kurak-yan kurak iklim kogullarinda gelismig ve ¢okelme alani giderek doguya dogru gogetmis akarsu, yelpaze
deltast, gol ¢evresi evaporit diizliikleri ve gélsel ortamlarin varhigmi ortaya koymaktadir.

Geg Pleistosen-Holcsen yagh cakillar, kumlar ve killer ve tuzlu ve tatli su kiitleleri ile karakterize edilen
(Hotamig ve Tuzgolii Formasyonlar1) giderek daralan ve kuruyan golsel sistemin kalmtilaridir. Giiniimiizde
genig bir diizlikk durumunda olan bu havzada smirh yayilimlar olan tuzlu playa golleri ve evaporit diizliikleri

yeralmaktadir.

ABSTRACT: The extensive Middle Miocene-Quaternary non-marine sediments in the southermn Inner Anatolia
are characterised by a number of facies that suggest deposition in alluvial fan, fluvial, lacustrine and inland
evaporite environments. The lateral and vertical changes in facies and the associated environments represent
tectonic and climatic control that prevailed during the formation and the evolution of the depositional system.

The basal succession of gently folded mudstones with conglomerate interbeds, clays with sepiolite lenses,
lacustrine marls and limestones of late Middle Miocene-Lower Pleistocene age (Insuyu Formation) indicate
changing nature of depositional setting from distal alluvial fan/muddy floodplain environments through
evaporitic clay (inland sabkha/playa) flats to perennial lake environment in a subsiding basin with a strong
conirol of arid-semiarid climatic conditions. The next succession of red alluvial sediments, gypsifereous clays
and lacustrine limestones and marginal clastics of Plio-Quaternary age (=Cihanbeyli Formation) overlie the
underlying unit unconformably. These sediments though imply similar depositional settings and climatic
conditions, represent the eastwards migrating locus of deposition.

The Late Pleistocene-Holocene gravels, sands, lacustrine clays and marls (Hotamis and Tuzgélii formations)
are representatives of lake marginal and lake bottom deposition of the lately desiccated. Saline and fresh water
lakes in the area. Saline lakes with marginal evaporitic flats, playas, aeolian flats and dunes represent
climatically-cortrolled sedimentation at present.
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POSTER BILDIRI

AKSEHIR GOLUNDE GUNCEL TORTULLASMA

MODERN SEDIMENTATION IN LAKE AKSEHIR SOUTE CENTRAL ANATOLIA,
TURKEY

Nizamettin KAZANCI Ankara Un. Fen Fak. 06100 Besevler, ANKARA
Wojtek NEMEC Bergen Un. Jeoloji Boliimii 5007 Bergen, NORVEC
Ozden ILERI Ankara Un. Fen Fak. 06100 Besevler, ANKARA
Giiltekin KAVUSAN Ankara Un. Fen Fak. 06100 Besevler, ANKARA
Levent KARADENIZLI Ankara Un. Fen Fak. 06100 Begevler, ANKARA
Ali Osman SOLAK Ankara Un. Fen Fak. 06100 Besevler, ANKARA
H.Christian BRISEID Bergen Un. Jeoloji Boliimii 5007 Bergen, NORVEC

OZ: Aksehir golii, Biiyiikk Akarcay Havzas: iizerinde Neojen sonrasi geligen pliivyal goliin kiigiilmiig bir kalin-
tisidir. Halen 177 km?2 yiizolgiimii vardr ve bunun yaklagik 40 km?2 lik kiyr kesimi sazlik ve bataklik halinde-
dir. Diga bogalim1 yoktur. Ortalama su derinligi 1.5 m, 1992 de maksimum derinlik 4.35 m dir. Gol sulart yar1
tuzlu olup baglica iyonlar Na, Mg. SO4, COj; dir. Ph ortalama 7.5-8.5 serbest oksijen miktart 8-14 mg/lt dir .
Dalgalarin tabani etkilemesi nedeniyle su genellikle bulaniktir. Kiyilardaki yiiksek boylu bitkiler su dolagimini
smirlar ve buralardaki bitki giiriimeleri kokusuk , oksijensiz alanlar olugturur. G6ldeki mevcut tortullagma dii-
zeni, bitki yogunlugu hari¢ Neojen ve Kuvaterner' deki atalar ile benzegir. Eski tortullar, giiniimiizdeki gibi go-
liin su seviyesinin sik stk degistigini, zaman zaman tiimii ile kurudugunu géstermektedir. Golde kirntili ¢okeli-
mi esastir. Tortul gelenti Sultandaglari' ndan beslenen mevsimlik akarsularla saglanir. Ozellikle giiney-
giineybati kiyilarda ¢akil ve kum agirlikli delta ve yelpaze deltalan ilerlemesi izlenir. G61 icinde ise genelde 4
mikrondan ince taneler ¢okelir. Kiyidaki bitkiler elek gorevi yaparlar ve asil birikimin kiyilarda olmasini saglar-
lar. KB yonlii riizgarlarda akinti olugturarak gol igindeki tortullan kiyilara tagir. Bu riizgar ve akintilar ayn za-
manda asiltidan ¢Okelimi yavaglatmaktadur. Kiyilarda ¢Skelim hizi ortalama 1.5-4 cm/yil, gl i¢inde ise 1 cm/
yil dan diigiiktiir. Organik tortul birikimi son yillara dogru artig gostermektedir. Goliin kuzeydogu ucunda tem-
muzdan itibaren evaporit ¢tkelimi baglar. Taninan mineraller tenardit ve kalsittir. Bu oluguklar yagisli dénem-
de ¢oziiliirler. Buna kargin evaporitik mineral olarak yagl tortullarda yalniz jips bulunmugtur. Kuntililarin
baglicalan kuvars, mika, illit, plajiyoklaz ve klorittir. Tek endojenik olugum pirittir. G6l kiyisindaki bitkili ku-
sak, yogun gelentinin dogurdugu siglasma ve evsel atiklari besin degeri yiiziinden, gol igine dogru hizh sekil-
de ilerlemektedir. Bu ilerleme Aksehir golii igin asil tehlike olup tedbir alinmasim gerektirmektedir.

ABSTRACT: Lake Aksehir is a closed, clastic dominated lacustrine basin, inherited from Quaternary pluvial
lakes of Akarcay Basin. It has some 177 square Km of surface and surrounded by a macrophite belt of 40 square
km. The average water depth is 1.5 m and the maximum depth is 4.35 m. Its water body is enriched relatively by
ions of Na, Mg, SO, and COs. The Ph is between 7.5 and 8.5, dissolved oxygen is 8 g/1 and 14 g /1, respecti-
vely. Deposition style in the lake differs by localities. In south-southwestern coast, coarse grained deltas and fan
deltas prograde into the basin, since ephemeral streams coming from Sultan Mountains transfer most of the se-
ments. Macrophites in the coast sieve these sediments and only those of very fine grained ( 4 micrometer) pass
into the lake center. Consequently, deposition rate is 1.5 cm/yr in the coast and less than 1 cm/yr in the center, in
the northern coasts, where there is no fresh water supply, evaporite minerals tenardite and calcite precipitate in
the hot summer days. These minerals are dissolved in every winter. Older deposits from ground water. Intense
sediment accumulation in the coasts, in addition to waste water coming from Akgsehir town cause to enlarge
macrophite belt gradually toward the lake center. These organic and inorganic accumulations fill the lake rapidly
and deteriote the quality of lake water considerably. Therefore, at the present, these factors seem to be the main

threat for the lake.
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Abidin Dever Sokak 25/1
Gankaya-ANKARA
Tel: 438 15 75

UGURLU JEOLOJI BUROSU

Ulucami Givari 24/A
Sandikli-AFYON

AYMER MAD.SAN.TiC.LTD.STL

Mithatpasa Caddesi 905/1
Giizelyall-IZMIR
Tel: (232) 346 06 01

GEOSAN A.S.
Bliyiikdere Caddesi

2717
Sigl-ISTANBUL
Tel: (212) 241 41 82

YERALTI ARAMACILIK BIL. ARS.

Acisu Sokak 9/2
Besiktas-ISTANBUL
Tel: (212) 159 45 80

MINESAN MINERAL SANAYii

Prof. Nurettin Mazhar
Oktel Sokak 7-9
Sisli-ISTANBUL

Tel: (212) 13300 95

KARDES SONDAJCILIK ETUD

Karanfil Sokak 36/10
Kizilay-ANKARA
Tel: 418 4375

KARAKAYA MUHENDISLIK

Konak Mahallesi Aydin Cad.
Ozadatepe Pasaj 32/16
Soke-AYDIN




