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ABSTRACT: Lito-stratigraphic units and the Late Cenozoic volcanic rocks of the study area, which forms the
part of the Arabian Platform, have been investigated and the geodynamic cvolution of the area has been
evaluated.

The study arca has been subjected to compressional tectonics since Lower Campanian with intervals of
tectonic quicscence. The deep marine sediments (Karadut Complex) and the ophiolithic rocks (Kogali Complex)
were subjected uplifting together and transported southwards to the Arabian Continental Margin during Upper
Campanian-Lower Maestrichticn time. During the Lower Palcogene an open shelf depositional cnvironment was
established in this region (Germav Formation). At this time, calciturbidites (Haydarl: Formation) were deposited
at the subsided parts of the basin resulting from block-faulting associated with limited tensional tectonics in a
compressive regime. At the end of this period, this region gradually became emergent. In Upper Palcocene a
shallow carbonate platform of limited extent developed at the northern and of this area (Belveren Formation).
During the Lower Eocenc this area completely drowned and evolved into a carbonate platform (Gercilg
Formation). Differential tectonic activity that controlled the basement of the basin led to the development of a
marine environment characterized with the shallowing-and deepening upwards sequences of carbonate rocks
(Hoya, Gaziantep and Firat Formations). At the beginning of the Middle Miocene the whole area was gradually
uplifted and cvolved into a continental basin which was subjected to basaltic volcanism. Basaltic volcanics
developed along the N-S trending tensional lincanments associated with compressional tectonics and the E-W
trending fault systems (Catbogazi and Yavuzeli Basalts). During Mid to Upper Miocene interval continental
deposits of the elmo Formation were deposited. The Plio-Quaternary period is marked by intense fluvial erosion
and deposition which shaped the present landscape.

Petrographic study of the basaltic rocks of the study area shows an olivine-augite basaltic composition.
Geochemical analysis of the basalts indicate, the volcanic rocks are largely tholeiitic with a lesser extent alkalic
in origin; they show similar geochemical characteristics with the continental tholeiitic basalts developed in a
tensional tectonic regime elsewhere in the world; they originated from magma rise through impactogene Lype
rifts that developed in response 10 compression resulting from the collision of the Arabian plate with that of the
Anatolian plate which initiated during the Mid Miccene.
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"TOROSLAR'DA HADIM (KONYA) ve GUNEYBATISININ STRATIGRAFISI VE
TEKTONIGI"

"THE STRATIGRAPHY AND TECTONIC OF HADIM (KONYA) AND SOUTHWEST OF HADIM IN THE
TAURIDES"

Ahmet TURAN Selguk Universitesi, Miithendislik Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
KONYA

0Z: Hadim yoresinin ayrintih stratigrafisini ve tektonigini agiklayan bu caligmada bolgenin tektonostratigrafik
birimleri ayirtlanarak, litostratigrafiye dayah 1/25.000 6lgekli jeolojik harita ve kesitleri hazirlanmugtir.

Bolgedcki kaya topluluklan, otokton ve allokton birlikler olarak iki ana boliim altinda incelenmiglerdir.

1. Otokton birlik: Neritik karbonatlardan olugan Ovacik kiregtagi (Malm) iizerinde uyumsuzlukla kuzeyde
s1§ selfte, giineyde Kampaniyenden itibaren pelajik fasiyeste gelisen Saytepe formasyonu (Senomaniyen-
Monsiyen) yer alir. Saytepe formasyonuyla yanal iligkili olarak flig istifleri seklindeki Karakoy formasyonu
(Maestrihtiyen) goriiliir. Bunlar1 uyumsuz olarak kuzeyde neritik fasiyesli Cobanagacik kiregtas: (Liitesiyen),
giineydeyse flisoid-flig karakterindeki Beden formasyonu (Liitesiyen) drter.

2. Allokton birlikler: Yoredeki alloktonlar, dort boliimde incelenmigtir.

2.1. Taskent napt: Olusum yag1 Maestrihtiyen'e kadar ¢ikan ve Tagkent karigig1 (Ust Kretase) olarak
tanitlan bu topluluk, ofiyolitik elemanl: bir tektonik melanjdir,

2.2. Hocalar nap:: Bu napim birimleri; Devoniyen, Karbonifer, Ust Permiyen yagl kiregtagi bloklarinin
gozlendigi, sleyt-fillit-metakumtag: litolojilerinden yapili Zindancik karmagigi (Triyas ?) ve bu metatortullarla
konkordan olan Kayraklitepe kuvarsiti (Triyas)' dir.

2.3. Sinatda@: napr: Bu napi olusturan formasyonlar, birbirleriyle uyumsuzdurlar ve iiste dogru sirayla;
seyl-kumtas: arakatkili lagiiner karbonatlardan olusan Kahtepe (Ust Permiyen), kristalize kiregtaglarindan olugan
Kartallica (orta Triyas), konglomera ile baglayip platform karbonatlanyla devam eden Sinatdag: (Jura-Alt Kreta-
se), ¢ortlii pelajik kiregtaglarindan olugan Tiirbetepe (Turoniyen-Koniasiyen), flisoid-flis tortullarindan yapili
Sogiityaylas: (Kampaniyen-Alt Maestrihtiyen) formasyonlan seklindedir,

2.4. Gevne napn: Bu nap ise iki gruba boliinerek incelenmistir.

2.4.1. Gevne grubu: Burada izlenen formasyonlar; kiregtagt mercekli kuvarsit ve seyllerden olugan
Asarlikyaylasi (Ust Devoniyen), kiregtagi-kuvarsarenit ardigimindan yapili Yaricak (Karbonifer), konkoidal
kiregtag1 ve kuvars arenit icerikli Arpalik (Alt Permiyen), kumtasi-seyl katkili lagiiner karbonatlardan ibaret
Kusakdagi (Ust Permiyen), stromatolitik-oolitik kirectasindan olusan Gokgepinar (Alt Triyas), seyl-killi
kiregtagi-dolomitik kiregtagindan olugan Goztast (Ali-Orta Triyas) ve kumtasi-seyl-marn-kiregtas: nobetlesmesi
seklindeki Beyreli (Orta-Ust Triyas) formasyonlaridir.

2.4.2. Ishakli grubu: Gevne grubu iizerindeki a1l uyumsuzluktan sonra; karasal nitelikteki Camigi (Jura
?), camurtagi ve killi kiregtagindan yapili Dedebeleni (Malm) ve dolomitik diizeylerle baglayan, sig platform kar-
bonatlarindan olugan Cihandere (Malm-Alt Kretase) formasyonlar1 goriiliir.

Yorede tesbit edilebilen agili ya da agisiz uyumsuzluklarin stratigrafik yerlerine gore, Hadim bolgesi Erken
Alpin ve 6zellikle Orta Alpin orojenik hareketlerinden bilyiik 6lciide etkilenmistir. Bu hareketler sonucu, bolgede
¢ogunlukla NW-SE gidisli kivniml, kirikli ve bindirmeli yapilar geligmigtir. Yorede alloktonlar, Geg Liitesiyen-
Erken Oligosen donemindeki yogun sikigma hareketlerine bagl olarak ayri ayri naplar seklinde bolgeye
tagmmuglardir. Pireniyen dagolusumu evresindeki kompresyonel tektonik rejimde naplar yerlestikten sonra, bolge
tansiyonel tektonik rejimde egim atimli faylarla kiriklanarak esas yapisini kazanmigtir,

Bolgede bindirme sinurlari, biiyiik fay ve kivrim ekseni gidigleri ile bir uygunluk i¢inde olup, bu gidisler
genclde bblgenin orohidrografisine paralel olarak NW-SE yoniindedir.
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ABSTRACT: The units in the study area have been divided into two groups.

1. Autochthonous unit: Neritic Ovacik limestone (Malm) underlain by Saytepe formation (Senomanian-
Monsian) which is formed by the facies developed on a shallow shelf in the north and by pelagic facies becoming
after Campanian in the south. Karkdy formation (Maestrihtian) as flish sequence is observed as being graded late-
rally into Saytepe formation. These formations are unconformably overlain by neritic Cobanagacik limestone
(Lutecian) at the north and by Beden formation (Lutecian) at the south.

2. Allochthonous units: They have been investigated four sections.

2.1. Tagkent nappe: This is a tectonic melange with ophiolitic blocks and formed during Maestrihtian.

2.2. Hocalar nappe: This nappe is composed of the Zindancik karmagig1 (Triassic ?) with slate-phyllite-
metasandstone comprising limestone blocks Devonian, Carboniferous and Upper Permian in age and Kay-
raklitepe quartzite (Triassic ?) which is conformable with metasediments.

2.3. Sinatdag: nappe: The formations forming this one are unconformable with each other and are formed,
from bothom to top; the carbonates with shale-sandstone interbeds of Kahtepe formation (Upper Permian), crys-
talized limestone of Kartallica limestone (Middle Triassic), Sinatdag formation (Jurassic-Lower Cretaceous)
which starts with conglomerate and grades into platform limestone, pelagic limestone Tiirbetepe limestone (Tu-
ronian-Coniacian) and {lychoid-flych sediments of Sogiityaylas: formation (Campanian-Lower Maestrihtian).

2.4 Gevne nappe: This has been divided into two.

24.1. Gevne group: The formations observed here are; quartzite and shale with limestone olenses of
Asarlikyaylasi formation (Upper Devonian), limestone quartz arenite atternation of Carboniferous Yaricak forma-
tion, onchoidal limestone and quartz arenite of Arpalik formation (Lower Permian), laguner carbonate with sand-
stone, shale beds of Kugakdag1 formation (Upper Permian), stromatolitic-oolitic carbonates of Gokgepinar limes-
tone (Lower Triassic), shale-clayey limestone-dolomitic limestone of Goztag1 formation (Lower-Middle Triassic)
and alternated sandstone-shale-marl and limestone beds of Beyreli formation (Middle-Upper Triassic).

2.4.2. Ishakli group: It overlies unconformably the Gevne group. The following formations have been
observed as continental Camici formation (Jurassic ?), mudstone and clayey limestone of Dedebeleni formation
(Malm) and dolomitic and shallow platform carbonates of the Cihandere formation (Malm-Lower Cretaceous).

By means of the disconformities and unconformities obserbed in the study area, region of Hadim has been
considered to be affected by Early Alpin and especially by Middle Alpin orogenic activities as a result of these ac-
tivities, NW-SE trending structures, such as folds, overtrusts, fractures, were developed. The allochthonous in
the study area are carried as seperate nappes in associated with intensive horizontal compressional movement du-
ring Late Lutecian-Early Oligocene time. After the nappes were placed under compressional tectonic regimes du-
ring Pronian orogenic phase, the region was faulted under the tensional tectonic regime,

In the region, overtrust boundaries are in accord with the elongation of big faults and folding axes. Their
direction is NW-SE and is paralel to orohidrography of the region.
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BATI TOROSLARDAKI YAVUZ BASENININ EVRIMiI VE YAKIN BIRLIKLERLE
ILISKiSI

GEOLOGIC EVOLUTION OF THE YAVUZ BASIN AND THE RELATION BETWEEN THE NEIGHBO-
RING UNITS IN THE WESTERN TAURUS REGION

Besir ERAKMAN TPAO Genel Midiirligi, ANKARA
Sait BOLUKBASI TPAO Genel Midiirliigi, ANKARA

OZ: Bau Toroslarda, Jeoloji Literatiirine YAVUZ BASENI (Poisson, A. 1977) gokelleri diye gegen litolojik is-
tifler, bugiin alt ve iist simirlant tektonik dokanakh bir bigimde Elmal1 (Lycien) naplar1 ile Beydag: otoktonu
arasinda yeralir. Bolgenin Jeolojik evriminde dnemli bir yeri olan bu ¢okeller, nap 6niinde ve naplarin altinda
oldukca genis bir yayilima sahiptir.

Sézkonusu ¢okelleri igeren basen, bugiin kapanmig olan ve Beydag: otoktonu ile Menderes masifi arasinda
yaklagik GB-KD yoniindeki ara bir zonda yer alir. Bugiin sadece Tersiyer birimleri goriilen bu basenin agilma
yast daha alt yaslara inebilir.

Sahada iki tektonik dilime ayrilabilen bu gokellerden alitaki Eosen-A. Burdigaliyen arasinda ¢okelen klas-
tiklerden (Kemer fm.), Ustieki ise U. Paleosen-Oligosen yagh ve alt kismi pelajiklerden (Silekler fm.), iist
kismu ise olistostromlardan (Yeleme fm.) olusur.

Bascnin bau kesimleri, Menderes Masifinin dogu kanadi iizerinde yeralan Elmali (Lycien) naplarinin Oli-
gosen'de basene yerlesmeleri, dogu kesimleri ise Burdigaliyen-Langiyen arasinda Menderes ile Beydag: blok-
larinmn birbirine verev yaklagmasi sonucunda kapanmugtir.

Burdigaliyen-Langiyen arasindaki kapanmada Yavuz Baseninin ¢okelleri siddetli bigimde kivrimlanmug,
karigsmig ve birbirlerinin iizerine dilimler halinde ylirtimiistiir.

ABSTRACT: The sequence known in the geologic literature as the Yavuz Basin deposits (Poisson, 1977) con-
sist of different lithologic units and are tectonically placed between Elmah (Lycien) nappes and Beydagl autoch-
ton in the western Taurus region. These deposits are very important interms of geologic evolution of the region
and they have extensive areal distribution both infront and beneath the nappes.

This basin was located between Beydagi autochton and Menderes Massif approximately SW-NE trending
zone. Rifting of the basin probably took place before the tertiary period. Two tectonic slices can be differantiated
in the field. Lover one is Eocene Burdigalian clastics (Kemer Formation) and the upper one consists of upper Pa-
leocene-Oligocene pelagics (Siilekler Formation) and olistostromo (Yeleme Formation).

Closing of the western part of this basin was caused by emplacement of the Elmali (Lycien) nappes on
the castern flank of the Menderes Massif during Oligocene time. On the other hand closing of the castern part of
the basin was caused by the approaching of Menderes and Beydag blocks with an angle during the Burdigalian-
Langhan.

Deposits of the Yavuz Basin were extensively folded and thrusted during Burdigalian-Langhian period.
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MADEN YATAKLARI OTURUMU-1I-

ANADOLU'DA TARIHLENEN ESKI YERALTI MADEN ISLETMELERI
‘THE ANCIENT UNDERGROUD MINES DATED IN ANATOLIA
Ergun KAPTAN MTA Genel Miidiirliigii, Tabiat Tarihi Miizesi, ANKARA

OZ: Eski Anadolu'da maden jeolojisine ait bilgilerimizi giin 11§na ¢ikartan buluntularin baginda antik maden
galerileri ve onlara ait ¢esitli arag-geregler ile azimsanmayacak miktarda ele gecen cevher zenginlestirme aletleri
gelmekiedir. Milattan dnceki devirlerden itibaren Anadolu'nun giiniimiizde bilinmeyen isimsiz aragturmacilari,
maden yataklarini bulup isletmesini yapabilmek icin ¢esitli ugraglar vermiglerdir. Ornegin degisik yontemler
kullanarak aradiklar metalik madenleri saptadiktan sonra bunlart isletebilmek i¢in baglangigta ates ve sudan
faydalanmuglardir. Sozii edilen donemlerde eski Anadolu'nun yerbilimcileri ayni zamanda yeralu madenciligi de
yapmuglardi. Ayrica cevher zenginlestirme yaparak, maden cevherlerini melalurjiye hazir duruma getirmislerdir.
Ancak aragtirmalar gostermistirki eski Anadolu'nun ilk yerbilimei madencileri isletebilecegi maden yataklarini
saptamus, igletmig ve fakat metalurjisini yapmamiglardur.

Guniimiizde Anadolu'da binden fazla antik maden ocaginin varlig1 bilinmektedir. Fakat envanteri
yapilmadif igin kesin olarak sayisi saplanamamugtir. Bilinen ve azimsanmayacak sayida olan bu eski yeralt
maden igletmelerini tanitan buluntular iginden simdilik sadece onii¢ adeti tarihlencbilmigtir.

Eski Anadolu yeralt: maden igletmeciliine ait en eski kalint: Erbaa - Kozlu Eski giimiigliik mevkiinde
saptanmugtir. Galeriye ait iglenmis aga¢ kalinularin C-14 analizinin verdigi tarih M. 0. 4650+109'dur.

Kiitahya - Giimiiskdy Aktepe mevkiinde saptanan diger bir yeralti maden igletmesinin tarihi M. O.
2425+85'dir.

Camardt - Celaller, Sarttuzla (Nigde) antik maden galeriler kompleksi 1987-1988 yillarinda tarihlenmigtir,
En eski igletme tarihi M.O. 2800 ile 2200 yillarint kapsamaktadir.

Murgul-Anayatak isletmesinde 1967 yilinda oksit cevher iginde agiga ¢ikartulmis antik maden galerisi
M.O. L. bin yilinin ikinci yarisina tarihlenmigtir. Bu galeri agik isletme yapildigt igin giiniimiizde yok olmugtur.

Koyulhisar - Kursunlu koyii (Sivas) yoresindeki yeraltt maden isletmelerinden biri M.O. 948456, digeri
ise M.S. 350£50 yillarina aittir.

Siirt - Sirvan, Madenkdy yoresinde 66 m. derinlikte saptanan antik maden galerisinin tarihi M.S.
590+45'dir.

Bolkardag Sclamsizlar antik maden galerisi M..S. 777+55 yilma tarihlenmigtir. Bolkardag Sulucadere'deki
diger bir galeri isc M.S. 83670 tarihinde igletilmistir.

Espiyc - Karaerik madenindeki (Giresun) galeri M.S. 1161+74 ytlina aittir. Yine Giresun-Bulancak
Eriklik yoresindeki galerilerin igletme tarihi M.S. 992+75, Tirebolu-Harkkdy'deki maden ocagi ise M.S.
1550442 yilina aittir.

Yahyali - Aladag'da (Kayseri) saptanan galerinin tarihi M.S. 1050+73diir.

Anlatimi yapilan eski yeralu maden isletmeleri -bazi iilkelerde oldufu gibi- yeni maden yataklarinin
bulunmasma katki saglayacak kalinuilar geklinde degerlendirilmelidir.
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ABSTRACT: The ancient mine galleries various mining tools and mineral processing devices that are not
regarded as too little are the most important among the findings that reveal informaticns on mining geology in
old Anatolia. The nameless researchers of old Anatolia worked with various difficulties to explore and run the
mine deposits. For example, after exploration and determination of the metalic mines by various methods, they
used fire and water to run them. The earth scientists of old Anatolia did also underground mining in these
periods. Besides this, they processed the ores by some physical methods before the metallurgical treatments.
However the studies showed that earliest earth scientists explored and run the mine deposits but did not
mettalurgical treatments in old Anatolia.

Today, it is known that there are more than thousand ancient mine in Anatolia, but the accurate number
of the old mines is not known because a serious inventory of them has not been done yet. Now, only thirteen of
the old underground mines have been dated.

The oldest remaining which belongs to underground mining was determined in Erbaa-Kozlu (Tokat) Eski
giimiisliik area in old Anatolia. The date determined by analysing the worked wood remainings belong to the
gallery using the C-14 analysing technique is B.C. 4650£109. -

Date of the other underground mining in Kiitahya-Giimiigkdy Aktepe is B.C. 2425185,

Camardi-Celaller (Nigde) Sarituzla ancient complex mine gallery was dated in 1987-1988. The oldest
runnig of mine covers from B.C. 2800 to 2200.

The ancient mine gallery in the oxide ore in Murgul-Anayatak in 1967 was dated to second half of I.
thousand year of B.C. This gallery has been dismissed owing to the open pit mining operations in the mine
today.

One of the underground minings in Koyulhisar-Kursunlu kéyii (Sivas) area was dated to B.C. 948+56 and
the other was 350£50 A.D.

Ancient mine gallery that is 66 m. below the surface in Siirt-§irvan Maden koy was dated to 590+45
AD.

Bolkardag-Selamsizlar ancient mine gallery was dated to 777£55 A.D. The other gallery in
Bolkardag-Sulucadere was run in 83670 A.D.

Espiye-Karaerik (Giresun) mine gallery belongs to 116174 A.D., and again Giresun-Bulancak Eriklik
mine was dated to 992+75 A.D. Tirebolu-Harkkdy mine was run in 1550442 A.D.

Yahyali-Aladag (kayseri) mine was run in 1050£73 A.D.

The ancient underground mines which have been found have to be cosidered as remainingis that provide
data to find new mine deposits as same as in the other countries.
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PONTIDLERIN JEOKIMYASAL EVRIMLERI VE MASIF SULFIT YATAKLARININ
JENEZI

GEOCHEMICAL EVOLUTION OF PONTIDS AND GENESIS OF THE MASSIVE SULPHIDE DEPOSITS

Selguk TOKEL K.T.U. Jeoloji Miihendisligi Boliimii, TRABZON

OZ: Pontidler'de, en az Liyas'tan beri siiregelen bir yitimin sonucu olarak gesitli tipte magmatitler ve birgok
masif siilfit birikimleri olugmugutr. Bu magmatik diziler jeokimyasal agidan incelenmistir. Ana element karakte-
ristikleri, biiyiik iyonlu litofil derisimleri ve kalicilify yiiksek elementlerin, biiyiik iyonlu litofillere orani, Neo-
Jen volkanitleri harig, biitiin magmatitlerin yitim kokenli olduklarim gosterir.

Tabandaki Jura yash toleyitik lavlar ilkel yitimi karakterize ederler. Temel iizerinde gelismis, D-B
uzamml, Liyas yashi dayk kiimeleri bir olasilikla yitimle eg yasl1 bolgesel bir gerilmenin sonucuyla olugmusg
kabuk kirilmalarini (ark yarilimlan) igaret etmektedir. Enine kesitte Giineyden Kuzeye dogru uyumsuz elementle-
rin derigimleri, Rb/Sr oran: artmakta, K/Rb orani ise azalmaktadir. Bu dalim y6ni agisindan dnemli bir jeoki-
myasal veridir.

Bunlan iistleyen Ust Kretase yash dasitik volkanitler ve granitoyid zinciri Jjeokimyasal olarak yitimin ana
kalk-alkalen evresini isaret ederler. Masif siilfit birikimleri ark-i¢i denizel havzalarda ¢okelmis felsik tiiflerle
esliklidir. Kokensel model olarak alttaki sokulumlarin neden oldugu konveksiyon sistemi gosterilebilir. Yan
kayaglarda olgiilen metal derisimleri genelde bakirin alt bazik seriden, kursunun ise felsik kayaglardan
sokiildiigiinii isaret eder. Kalk-alkalen karakterde, 55-75 m.y. yas veren bazik lavlar genelde bu birikimleri trter
goriiniirler. Bu bazaltik evre bir olasilikla bolgesel gerilimin ark volkanizmasini kontrol edebilecegini gosterir.

Eosen yagh andezitler alkali-kalsik karakterleri, yiiksek biiyiik iyonlu litofil igerikleri ve yiiksek,
kaliciigy yiiksek element/biiyiik iyonlu litofil orantyla tipik olgun ark (syn-collision) jeokimyas: verirler.

Bu jeokimyasal evrim, 300 den fazla analiz edilmis 6rnek sonucu hazirlanmig ve basitlestirilmig bir mag-
matik harita tizerinde gosterilmistir.

ABSTRACT: The eastern Pontids record a complex history of subduction-related magmatism from at least
Liassic times, and comprises numereous massive sulphide deposits. Geochemistry of magmatic sequences were
investigated. Major element characteristics, LIL eleemnt concentrations HFS/LIL ratio indicate subduction related
geochemistry for the all magmatics except for the Neogene volcanics.

The basal tholeitic lavas are of Jurassic age and characterize the primitive arc stage. Basaltic dyke swarm
of Liassic age, extending in E-W direction, are formed in the basement rocks, and this can be considered as an
evidence for crustal failure (arc-splitting) which were, probably, caused by syn-subduction extension. Across the
N-S direction, concentration of the incompatible elements and Rb/Sr ratio increase; but K/Rb ratio decrease away
from the volcanic frot at the South. This can be used as a strong geochemical evidence for subduction polarity.

The overlying dacitic volcanics and the chain of granitoid intrusions of Upper Cretaceous age indicate the
main calc-alkaline stage of subduction. The massive sulphides strictly associated with the felsc volcanic domina-
ted marine successions deposited in the intra-arc basins. Suspected genetic model is a sea water convection Sys-
tem generated by underlying subvolcanic intrusions. Metal contents of the country rock successions indicate the
derivation of Cu from the lower basic tholeites, and Pb from the calc-alkaline felsic roks. Calc-alkaline basaltic
lavas which yield 55-75 my of age overlies the massive sulphides. These basaltic episodes are, probably the
issue of extensional controls on arc-volcanism.

Andesitic suite of Eocene age exhibit some geochemical characteristics typical of mature arcs, such as al-
kali-calcic character, high level of LIL elements and higher HFS/LIL ratio.

This geochemical evolution are summarized on an outline magmatic map of Pondits prepeared by means
of more than 300 chemically analysed samples.
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BELENKOY (FEKE - ADANA) PALEOZOIK BIRIMLERINDE BARYUM ANOMALISI
BARIUM ANOMALIES IN PALEOZOIC UNITS OF BELENKOY (FEKE-ADANA)

M. Gurhan YALCIN CU. Mith. Mim. Fak. Jeoloji Mithendisligi Bolimii, ADANA
Servet YAMAN CU. Mith. Mim. Fak. Jeoloji Mithendisligi Bolimii, ADANA

OZ: Dogu Toroslar Bolgesinde, Adana ilinin yaklagik 130 Km kuzeyinde yer alan inccleme alaninda Paleozoyik,
Mesozoyik ve Senozoyik iist sistemlerine ait otokton kaya birimleri gozlenir. Caligma alanindaki kaya birimleri
codunlukla karbonatlar ve kirmtili kayaglar seklindedir, Litostratigrafik birimler bazi yerlerde uyumsuzluklar ve
KD-GB gidisli faylarla dokanak olugturmaktadir. Barit, filon ve kirik bosluklarinda bulunur. Bununla beraber bu
mineraller, Orta Kambriyen Degirmentas kiregtagi ve Alt Kambriyen Emirgazi formasyonu icerisinde K-G
istikametinde bulunmaktadir.

Yapilan jeokimyasal analizler sonucunda elde edilen verilere gore; Alt Kambriyen birimleri igerisinde
baryum anomalisi ortalama degerin oldukga ilizerinde goriilmiigtiir. Diger formasyonlarda bu degerler daha
diigiiktiir. Barit minerallesmelerinin yan kayacini olugturan Alt-Orta Kambriyen birimleri muhtemelen baryumca
zengin ¢ozeltilerin  etkisinde kalmigtir. Barit minerallesmesi kokensel modeli igin
"sedimanter-diyajencz-remobolizasyon” siireglerini igeren epijenetik bir model diistiniilmektedir.

ABSTRACT: The autocton rock units belonging to Paleozoic, Mesozoic and Cenozoic upper systems are
observed in the study area located in about 130 km N of Adana at the eastern part of Taurus Region. The
autochon rock units belonging to Paleozoic, Mesozoic and Cenozoic upper systems are observed. The rock units
are generally carbonate and detritical materials. The lithostratigraphic units usually form uncomformity contacts
in some places and are in contact with NE-SW directed faults. The barite occures in filons and mylonitised zones.
Newertheless, these occur at the direction of N-S in the Low Cambrian aged Emirgazi formation and in the
Middle Cambrian aged Degirmentas limestones.

As a result of geochemical analysis: Barium anomalies has been scen above of average value in Low
Cambrian aged units. In other formations, these values are lower the other units. Low-middle Cambrian aged
units that are host rock of the barite mineralization are probably effected by barium bearing solutions. An
cpigenetic model, which consists of sedimantary - diagenesis- remobilisation pocesscs has been propesed for the
original model of barit mincralization.
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HEKIMHAN DOGU VE GUNEY KESIMINDEKiI UST KRETASE-TERSIYER YASLI
SEDIMANTER BIRIMLERIN MINERALOJISI VE JEOKIMYASI

MINERALOGY AND GEOCHEMISTRY OF UPPER CRETACEOUS-TERTIARY SEDIMENTARY UNITS
IN THE EASTERN AND SOUTHERN PART OF HEKIMHAN

Omer BOZKAYA Cumhuriyet Universitesi, Jeoloji Mithendisligi Bolimii, SIVAS
Hiiseyin YALCIN Cumhuriyet Universitesi, Jeoloji Mithendisligi Boliimii, SIVAS

0Z: Malatya kuzeybausinda 520 km2'lik bir aluna gergeklestirilen bu galismada, Ust Kretase-Tersiyer gecisine
stratigrafik ve paleontolojik verilerin 1s1ginda, mineralojik ve jeokimyasal yaklagimlarda bulunulmasi
amaglanmigur. Bu amag dogrultusunda, bolgede yiizeylenen ortalama 1200 m kalmhgindaki sedimanter istif;
optik mincralojik, X-1gmnlart difraksiyonu (timkayag ve kil fraksiyonu) ve jeokimyasal (ana ve iz element)
- yontemlerle incelenmistir. Ust Kretase-Tersiyer yash birimler diizenli bir istif sunmakta olup, Ust Jura-Alt Kre-
tase yash kristalize kiregtast ve bunun iizericn tektonik dokanakli olarak gelen ofiyolitik birimler iizerinde uyum-
suzluklar yer almaktadir. Ust Kretase yagli birimler resifal kiregtagi ve zeolitli (klinoptilolit, analsim) kristal kiil
tif arakatliklani igeren kininuli kayaclarla baslamakla ve tiste dogru kimyasal karbonat kayaclarma geemekiedir.
Tersiyer ise, Palcosen yash jips-kiltagi-dolomit ardalanmasindan olugan evaporitik scri ile baglamakta, Eosen-
Oligosen yagh kimyasal-biyokimyasal karbonatl kayaglarla devam etmekte ve piroklastik kayaclarla (kristal kiil
tif ve bres) son bulmaktadir. Ust Kretase'de karbonat mineralleri tiimiiyle kalsit ile temsil cdilmekte iken, Palco-
sen'de dolomit ortaya ¢ikmaktadir. Eosen ve Oligosen yasli birimlerde kalsit egemen olmakta ve buna az miktar-
da dolomit eslik etmektedir. Diyajenetik kil minerallerini Ust Kretase'de simektit+klorit-+illit, Paleosen'de se-
piyolit+paligorsit+simektit+klorit, Eosen-Oligosen'de simektit+paligorsit+klorit olugturmaktadir. Karbonat
minerallerinde Mg, Co, Cu, Ni ve Cr miktarlar Paleosen'de en yliksek diizeye ¢ikmakiadir. Genellikle Sr, Fe,
Mn, Zn, Na ve K konsatrasyonlar1 Ust Kretase'den Eosen sonuna dogru azalmakta, Oligosen'de tekrar artmak-
tadir. Mg/Ca orani, kalsitlerde 0.01-0.04, dolomitlerde 0.69-0.98 arasinda degismektedir. Sr elementi, kalsitlerde
Mg, Fe, Mn, Na, K, Zn, Cu, Ni, Pb ve Cr ile pozitif; Ca ve Co ile negatif korelasyon; dolomitlerde ise, Ca,
Fe, K ve Ni ile pozitif; Mg, Mn, Na, Zn, Cu, Pb, Cr ve Co ile negetif korclasyon gostermektedir.,

ABSTRACT: This study aims to determine the Upper Cretaceous-Tertiary transition in the region by minera-
logical and geochemical criteria on the basis of stratigraphic and paleontological data. For this purpose, scdimen-
tary sequence outeropped in the arca was examined by optical mineralogy, X-ray diffraction (Whole rack and clay
fraction) and geochemical (major and trace element) methods. Reef limestone, detrital rock including zeolitic tuff
intercalations and chemical carbonate rocks represent Upper Cretaceous. Tertiary begins with evaporitic series
(Palcocene) and continues whit chemical-biochemical carbonate rocks (Eocene-Oligocene) and ends with pyroclas-
tic rocks (oligocene). Calcite+smectite+chlorite+illite associations were seen in the Upper Crelaceous, whereas
dolomiLe+scpi01iLc+pa1ygorskite+smccLite+palyg0rskite+chlorite associations in the Eocene-Oligocene. Mg/Ca
ratio varies between 0.01-0.04 in the calcites, 0.69-0.98 in the dolomites. Sr, Fe, Mn, Zn, Na, K concentrations
increase in the Calceites of Upper Cretaceous, for as Mg, Co, Cu, Ni, Cr contents risc high values in the dolomi-
tcs of Palcocene.
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MERSIN OFIYOLITI ULTRAMAFIK ZON KROM YATAKLARINDA PLATIN GRUBU
ELEMENT DAGILIMI (GUNEY TURKIYE)

DISTRIBUTION OF PLATINIUM GROUP ELEMENTS OF CHROMITE DEPOSITS WITHIN THE ULT-
RAMAFIC ZONE OF MERSIN OPHIOLITE (SOUTH TURKEY)

Servet YAMAN C.U. Jeoloji Miihendisligi Bolimii, ADANA
Mryse OHNENSTETTER CN.R.S. IA, rue Ferollerie, Orléans, FRANSA

0Z: Mersin Ofiyoliti en genci Ust Kretase kiregtaslar iceren karmagik birimler ile Tersiyer yaglt Ortii birimleri
alunda erozyon bolgeleri boyunca yiizeylenir. Ofiyolit metamorfik ekaylar, peridotit piroksenit, gabro, yastik
lav ve diyabaz dayklarindan olusan bir istif gosterir. Tektonit harzburjitler ofiyolitin 6nemli bir kismim
olugturur. En belirgin krom yataklar ultramafik zon igersinde yer alir. Kromitlerin ana kimyasal bilegenleri podi-
form cevherlerde goriilenlerle benzer 6zellikler tagirlar. Bu kromitlerin mikroprop analiz sonuglari bilesenlerin %
C703>49,32 ve Cr/Fe> 2 oldugunu Fet2/Fet2+mg*2 atomik orammn olduk¢a dengeli, toplam demir mik-
tarinin < % 20 oldugunu ve diigiik TiO9 (% 0,3) igerdigini gosterir.

Kromitlerin toplam Platin Grubu Element miktar: hicbir fasiyese bagimli olmadan 100 ppb den az bulun-
mugtur. Kontritlere gére normallegtirilmis dagilimlar: Pt ve Pd nin daha ¢ok tiiketildigini gosterir. Bu diagramlar
kromlu cevher govdelerinin ofiyolitik karakterini vurgular. Nitekim Pt ve Pd tiikketiminin Ir, Os ve Ru'dan daha
fazla tiikitildi§ini gosteren negatif diyagram egilimleri ultramafik zon ofiyolitik kayaglar i¢in karakieristik bir
Ozellik olarak vurgulanabilir.

ABSTRACT: The major chemical composition of chromite ores within upper mentle zone of Mersin ophioli-
te are similar to those of podiform ores. Microanalytical data of these chromitites shows that the chromite has an
avarage compositon as % CrpO3 > 49,32 and Cr/Fe > 2 total iron < % 20, constant Fe+2/mg”"2 atomic ratio
and relatively low % TiO9 (<0.3).

The concentration of PGE in massif disseminated or shiliren ores range from less than 100 ppb to few
hundred ppb. The chondrite normalized P.G.E. patterns of chromites show depletion in the P.G.E. with respect
to chon-drite avarage concentrations. Os. Ir and Ru depletion is smaller than of Pt and Pd resulting characteristic
patterns with negative slopes. These patterns may be used to indicate the ophiolitic character of the chromiferous
bodies. Negative slopes with greater depletion in Pt and Pd than in Ir. Os and Ru seen to be characteristic of op-
hiolitic rocks within ultramafic zones.
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ABSTRACT: M. Erciyes (anciently "MONS ARGAEUS" in Mazaca), which was documented more than
2000 years ago, is the highest Stratovolcano in Central Anatolia. The famous geographer STRABON (lived
approx. 63 BC- 21 AD) was the first one to clearly document Mt. ERCIYES volcanic activity.

In the 4th century CLAUDIANUS (lived approx. 370-410 AD) wrote about the hot ground surface of the
Cappadocian area and Mt. ERCIYES in his poems. After the Crusades, the political and scientific interst of
many European scientists increased in the Cappadocia and Mt. ERCIYES. Mt. ERCIYES became on of the
most visited objects in Asia Minor in the last century (e.g. P. LUCAS 1721, M. AINSWORTH 1841, M. W.
HAMILTON 1842, C. TEXIER 1849,, C. RITTER 1859, P. de TSCHIATECHEF 1867, H.F. TOZER 1881,
W. M. RAMSAY 1890, R. OBERHUMMER and H. ZIMMERER 1899, A. PENTHER and E.
ZEDERBAUER 1905).

Mt. ERCIYES volcanic activity occured mainly during the late Miocene and early Pliocene but continued
intermittently until historic times.

At the concergent plate boundry of Arabic-Eurasian subduction zone, remelted sialic material erupted
along renewed fault lines (NE-SW, NNE-SSW, NW-SE and N-S orientations), from a shallow magma chamber
(2,5-3 ki depth) as ash flows and ignimbrites. These were interbedded with Neogene lacustrine sediments (e.g.
sandstones, marls, limestones) producing total thicknesses of up to 400 m. Later, olivine basaltic sheet lavas
covered the tuffs and ignimbrite deposits.

According to the geochronological data for the central colcanic area, the tuff-ignimbrite eruptions occured
before approx. 8.5 Ma years ago and the sheetbasalts approx. 4.5 Ma years ago.

In the course of magmatic evolution, the chemical composition of the parental magma changed, due to
the incorporation of sialic crustal material into a melt of subducted oceanic crust, from basic to intermediate and
to acidic during approx. 7.4 Ma. The Mt. ERCIYES VOLCANO began with andesitic-dacitic eruptions after the
depression of Sultansazlig: prior to 0.9 Ma years ago B.P.

Alter the closure of the central vent by a viscous lavacolumn, the eruptions of Mt. ERCIYES continued
from parasitic craters until historical times (STRABON probably observed there evidence). The latest eruptions
in this central volcanic area were acidic lavas and tephras.

In conclusion the Mt. ERCIYES calc-alkaline rocks resulted from a parental magma which progressively
assimilated oceanic and continental crustal material during and subsequent to subduction. '



44, TURKIYE JEOLOJI KURULTAYI 1991 BILDIRI OZLERI 67

KARMA JEOLOJI OTURUMU -II-

ORTA ANADOLU ERCIYES DAGI VOLKANIZMASI'mn TARIHI ve YENI
ARASTIRMALARINA BIR BAKIS

A RETROSPECTIVE ON HISTORICAL AND INVESTIGATIONS OF MT. ERCIYES VOLCANISM IN
CENTRAL ANATOLIA

Bahattin AYRANCI Ziirich Teknik Universitesi, Kristallografi ve Petrogrgfi I_-Enstitiisii, Yerbilimleri
Dept. E.T.H. -Zentrum Sonneggstrasse 5, 8092 Ziirich, ISVICRE

OZ: Belgeleri 2000 yildan 6ncelerine uzanan Erciyes Dagi (tarihi Mazaka'nin "MONS ARGAEUS = Beyaz
Dag1) Orta Anadolu'nun en yiiksek stratovolkamdir. Meshur cografyact STRABON (tahminen M.O. 63-M.S.21
yillarinda yasamis) ilk olarak Erciyes volkanizmasini agik¢a belgelemistir. 4 iincii yiizyillda CLAUDIANUS
(muhtemelen M.S. 370-410 yillarinda yagamus) siirlerinde Kapadokya ve Erciyes daginin sicak topraklarindan
bahsetmektedir.

Kiz1l Hag seferlerinden sonra pek ¢ok batili ilim adamlarinin Kappadokya ve Erciyes dagina olan ilgileri
artti. Erciyes dag1 gegen yiizyilda Orta Anadolu’da en ¢ok ziyaret edilen yerlerden biri oldu (Omek: P. LUCAS
1721, M. AINSWORTH 1841, M. W. HAMILTON 1842 C. TEXIER 1849, C. RITTER 1859, P.de
TSCHIATSCHEF 1867, H.F. TOZER 1881, W. M. RAMSAY 1890, R. OBERHUMMER ve H.
ZIMMERER 1899, A. PENTHER ve E. ZEDERBAUER 1905).

ERCIYES DAGI'nmn volkanik aktivitesi genellikle Miyosen sonu-Pliyosen dncesi meydana gelmig ve
aralikli olarak tarihsel zamanlara kadar devam etmigtir. Arab-Avrasya subduksiyon zonu, konverjan tabakalar
sirinda eritilen siyalik malzeme, yenilenen eski (NE-W, NNE-SSW, NW-SE, ve N-S yonlii) fay hatlan
boyunca yiizeye yakin magma haznesinden (yaklagik 2.5-3 km. derinden) volkanik kiil ve ignimbrit lavlari
seklinde piiskiirtiilmiigtiir. Bunlar golsel Neojen sedimentleriyle (6rnek kumtagslari, marnli ve kalkerli
sedimentlerle) toplam kalinliklar1 400 m. ye ulasan kismen ¢apraz tabakali yiginlar meydana getirmiglerdir. Daha
sonra olivin bazaltik ortii lavlar: tiif-ignimbrit yataklarim 6rtmiigtiir. Merkezi volkanik arazinin érneklerine gore
tiif-ignimbrit eriipsiyonlar1 yaklagik olarak 8.5 milyon yil ¢ncesi, ortii bazaltlar: ise 4.5 milyon yil tncesi
meydana gelmigtir.

Magmatik gelismeler sirasinda ana primer magmanin kimyasal bilegimi sialik kabuk materyalinin,
subduksiyonla oseanik kabuktan meydana gelmis eriyige katilmasiyla takriben 7.4 milyon yillik bir zamanda
bazikten intcrmediyer ve asidike dondiiriilmiigtiir. ,

Erciyes dag: volkaninin andesitik-dasitik eriipsiyonlar1 bundan 0.9 milyon yil onceleri Sultansazlif
cokiintiisiinden sonra baglamigtir. Merkezi Volkan bacasinm agdali bir lav siitunu ile kapatilmasindan sonra,
Erciyes dagi volkanimnn eriipsiyon faaliyeti tarihi zamanlara kadar parazit kraterlerden devam etmigtir
(muhtemelen STRABON bu olaylar1 gormiistiir). Merkezi koni arazisinde en son erupsiyonlar asidik lavlar ve
tefralardar.

Sonug olarak Erciyes'in kalkalkali kayaglari primer bir ana magmadan, devamli assimile edilen oseanik ve
karasal kabuk malzemelerinin subduksiyonlar sonucu meydana gelmiglerdir.
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PITZER DENKLEMLERININ TRONA VE DIGER ILISKILI TUZ MINERALLERININ
DOYGUNLUKLARININ TESPITINDE KULLANIMI

THE USE OF THE PITZER EQUATIONS TO DETERMINE SATURATION OF TRONA AND OTHER
ASSOCIATED SALINE MINERALS

Halim MUTLU MTA Genel Miidiirliigii, Maden Etiid ve Arama Dairesi, ANKARA

OZ: Green River Formasyonu'nun, Wyoming, ¢okeldigi Gosiute Golii'niin sulart Alt Eosen'de oldukga
tuzluydu. Kalsiyum ve magnezyumun karbonatlar icinde tutulmasindan dolay1, sodyum tuzlu sular icinde en bol
olan iyondu. HCO3 ve Na' ca zengin akarsularin esas kaynaf silikatlarin hidrolizi olarak géziikmektedir.

Bu ¢alismada, Pitzer denklemlerinin termodinamik veriler ile iyon aktivitelerinin hesaplanmasinda
kullanimi kusursuz doygunlagma tespitlerine ve Green River Formasyonu'nun jeokimyasmi kontrol eden
sodyum tuz serilerinin degerléndirilmesine olanak saglamustir.

Bir denge derecesi olarak 25°C esas alindiginda, iyonik giicii (I) 8 olan ylizeysel tuzlu sulardan ilk olarak
trona ¢okelir. Eger sicaklik 25°C'nin altina diiserse natron ¢okelir. Termonitrat ve sodyum heptahidrat ise 30°C’
nin iizerindeki sicakliklarda ve yiiksek iyonik gii¢ler alunda (I= 12-13) olusurlar. Tuzlu sularin bitumlu seyller
gibi COy'e kaynak olabilecek kayaglarla iligkisini vurgulayan yiiksek HCO3 ve COp konsantrasyonlar,
nakolitin ¢okelmesine neden olurlar. Tronanin ytizeysel tuzlu sulardan ¢okelmesi sirasinda, hidrojen
konsantrasyonunun (pH) 11 veya daha yiiksek oldugu samlmakiadir. Nakolitin i¢sel ve/veya yiizey alu tuzlu
sulardan ¢Okelmesi ise pH degerinin yaklagik 10 olmasini gerektirir,

Suyun tuzlulugundaki herhangi bir artig sodyum tuzlarinin birlikte kristallenmeleri ile neticelenir.
Na-Cl-CO»-H;O sisteminde, dengede, sadece iki ¢esit tuz ayni anda ¢okelebileceginden dolayi, ilk doygunlasan
mineraller kismi kristalizasyon ile kat hale donistirler. Atnosferik sartlarda stabilitesini siirdiirebilen yegane tuz
olan trona, bu nedenle Green River Havzasi'ndaki, Wyoming, hakim sodyum karbonat mineralidir.

ABSTRACT: During carly Eocene time, the waters of Lake Gosiute, in which the Green River Formation of
Wyoming was deposited, were highly concentrated by evaporation under an arid climate. Because calcium and
magnesium were mainly trapped in carbonates, sodium was the most abundant ion in the brines. Silicate
hydrolysis seems 10 have been the main source for a Na-HCOg3- rich inflow.

In this study, the use of the Pizter equations with thermodynamic data for calculation determinations and
an evaluation of the sodium-salt sequences that controlled the geochemistry of the Green River Formation of
Wyoming.

If an cquilibrium temperature of 25°C is maintained, first trona precipitates from surface brines at an
ionic strength of 8. If the temperature decreases below 25°C, natron precipitates. Thermonatrite and sodium

heptahydrate, however, are likely to from at temperatures above 30°C and at greater ionic strengths (I= 12-13).
The saturation of nahcolite is favored by high HCO3 and CO; contents, indicaling an association of the brine
with a CO»- source rock such as oil shale. During the deposition of trona from surface brines, the pH is expected
to be 11 or higher. However, the precipitation of nahcolite from intersitial brines necessitates a pH value of
about 10.

Any increase in the salinity of the brine results in the coexistence of sodium salts. Because only two salts
can coexist in the system of Na-Cl-CO,-H50 at equilibrium, the early-saturated minerals transform to solid

states by fractional crystallization. Trona, the only salt which can maintain its stability at atmospheric
conditions, is therefore the dominant sodium carbonate mineral in the Green River Basin of Wyoming.
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BIGA YARIMADASI (CANAKKALE) VOLKANIK KAYACLARIN CIMENTO
HAMMADDESI-TRAS OZELLIGI YONUNDEN ETUD VE DEGERLENDIRILMESI

INVESTIGATIONS INTO VOLCANIC ROCKS OF BIGA PENINSULA (CANAKKALE) AS CEMENT
RAW MATERIAL-TRASS

Bektag UZ ITU Maden Fakiiltesi, Ayazaga ISTANBUL
Recep H. EREN ITU Maden Fakiiltesi, Ayazaga ISTANBUL
Fazli COBAN ITU Maden Fakiiltesi, Ayazaga ISTANBUL
Fahri ESENLI ITU Maden Fakiiltesi, Ayazaga ISTANBUL
Halis MANAV ITO Maden Fakiiltesi, Ayazaga ISTANBUL

OZ: Cimento sanayiinde hammadde olarak, TRAS'n yeri ve dnemi biiyiiktiir. Bu amagla, BIGA ve civarim

icine alan, yaklagik 12.000 Km? lik inceleme alaninda dagilim gosteren volkanik kayag topluluklarmin tras
ozellikleri aragtrilmig, ¢imento hammaddesi olarak uygunlugu degerlendirilmigtir.

Tiim bolgeden toplam olarak alman 170 teknolojik 6rnek iizerinde, kimyasal, petrografik analizler ile
ayrica ¢imento hammaddeleri teknolojik deneyleri yapilmagtir.

Cimento, gesitli malzemelerin, belli kimyasal ve fiziksel ozelliklerde olusturdugu "fiziko kimyasal bir
karigim dengesi” olarak tariflenir. Diger bir tanimla, esasen kil ve kiregtagindan olusan ¢imentoda hidrolik
baglama gorevini tras iistlenir.

Biga ve ¢evresini igine alan bolgenin 1/5 yiizeyini 6rten volkanik kayaglar; daha cok Andezitik ozellikli,
degisken oranlarda, Latit, Tiif, Aglomera, Ignimbrit, Riyolit, Silislesmis tiifler, Trakiandezit, Dasit ve
Bazalt'lardan olusur.

Elde edilen tiim veriler disinda, ¢cimento hammaddesi olarak "uygun tras" 6zellikli volkanik malzemenin
saha ve petrografik ozellikleri belirlenmistir. Ayrica, bolgede ¢imento hammaddesi olarak kabul edilebilir egilme
ve basing dayanim sinir sartlan iizerinde yapilan 119 ornekten 35 adedi (% 30 orani) "uygun tras” dzelliklerine
sahip oldugu ortaya konmugtur.

Degerlendirmede, ornekler iizerindeki dikkate alinan smnir sartlari iginde, kimyasal elementler yOniinden,
diigiik SiOy de yiiksek basing ve egilme, AlpO3 ve FeoO3, MgO degisimlerine bagimli olmayan, farkli degerler
elde edilirken, Orta CaO degerleri icin (% 3-7) maksimum basing-egilme, ayrica diigiik ozgiil agirliklarda yiiksek
degerler elde edilmigtir.

ABSTRACT: Trass plays an important role as a raw material in cement industry. In relation to this, trass

characteristics of volcanic rocks in Biga Peninsula cowering an area of 120.000 km?2 and the suitability of these
rocks for cement industry were carefully investigated.

Some chemical, petrographic and technological tests were carried out in 170 specimen collected from this
area.

Cement can be defined as a "physico-chemical equilibrum" of different materials having specific physical
and chemical properties. In this respect trass plays the role of bunding hydranlically, clay and limestone.

The volcanic rocks having andesitic properties cowering 1/5 of the Biga area are mainly; latite, tuff,
agglomerate, ignimbrite, rhyolite, silicified tuffs, rachyandesite, dacite and basalt.

The geological and petrographic characterists of volcanical material having trass properties are investigated
in detail and it is found that 30 % of the material are suitable for cement industry, and all these materials have
suitable bending and strength values for proper and product.

As a result, high bending and strength values are faund in materials having law SiO content and high
densities and being independent of AlyO3, FepO3 and MgO, maximum bending and strength values are found in

materials having medium CaO cantents (% 3-7).
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DIVRIGI VE CIVARININ TEMEL STRATIGRAFISI VE YAY ARDI HAVZA GELISimi

THE BASEMENT STRATIGRAPHY OF THE DIVRIGI AROUND AND DEVELOPMENT OF THE BACK
ARC BASIN

Hiiseyin OZTURK Istanbul Universitesi Miihendislik Fakiiltesi Jeoloji Mithendisligi Boliimii, ISTANBUL

OZ: Divrigi ve civarinda kuvars sist filit ardalanmasindan olugan muhtemelen Trias ¢okelme yash Hornovil me-
tamorfitleri ve iizerine diskordansli ¢6kelen yagh Hornovil metamorfitleri ve iizerine diskordansli cokelen Jura
yash Akdag kiregtaglar: otokton bir temel 6zelligindedir.

Bu temel iizerine muhtemelen Kampaniyende yerlesen ultrabazik kayalar yeralu. Monzonitik pliitonlarin
kestifi ultrabazik kayalann iizerinde karasaldan baglayan ve si denizele gegen Ust Meastrihtiyen yaghi Karakeban
olistostromu ¢okelmigtir. Monzonitik pliitonlar ile Karakeban Olistostromun iligkisi tektoniktir. Ust Meastrih-
tiyen yagl bu olusugun iizerine Paleosen yash derin deniz ortaminda ¢Okelmis lav ara katkili Citme formasyonu
bulunur. Eosen istifi kuzeyde Paleosenle uyumlu iken giineye dogru diskordaslidur.

Kampaniyende ofiyolit yerlesimini takiben karasaldan baglayip Ust Meastrihtiyen de s13 denizele Paleo-
sende volkanik etkinligin beraberliginde derin denize gegen ve Eosende si1g denizele gegen istif bolgesel olarak
Hekimhan-Divrigi-Kangal-Sarkisla civarinda devamlilik gosterir. Bu ozel jeolojik kosullarin I¢ Anadoludaki
Demir ve Florit provensinin olusumunu kontrol ettigi diisiiniilmektedir.

Baskil magmatik yayinin gerisinde Meastrihtiyende agilan havza Paleosende evrimlegmis Eosen sonunda
ise kapanmistir. Bolgedeki intrusif ve volkanik kayalarin gerilme tektoniginin kontroliinde gelistigi
diisiintiimektedir.

ABSTRACT: Around Divrii Jurassic aged Akdag Limestones deposited unconformably over the probably
Triassic aged Hornovil metamorphite that are made up quartz schist and phyllite alternation represent autochthon
basement units of the area.

The obduction of the ultrabasic rocks to the basement units occured probably during Campanian. Karake-
ban Olistrostrome laid down to the ultrabasic rocks begins with continental character and passes to the shallow
marine character. Monzonitic plutons intruded to the ultrabazics that are display tectonic relationship with the
Karakeban olistrostome. Citme Formation of Paleocene age consist of deep sea sediments interclalated with lava
and conformably laid on the Karakeban olistrostome. Eocene formations vas deposited unconformably at the
south while comformably north.

The sequence that shows continiuty around Hekimhan-Divrigi-Kangal-$arkisla region, begis with the con-
tinental deposits following the obduction of the Campanien ophialites and passes to the Upper Meastrichtian
shallow marine deposits. As observed in the sequences that the magmatic activity at Paleocene contrubuted to the
deep marine sedimentation. These special geologic conditions has been tought as a control of the formation of
the wron and florite provinces in the Central Anatolia.

At the back of the Baskil Magmatic arc the basin that was opened at the Meastrichtan completed evolation
at Paleocene and closed at the end of the Eocene. The intrusive and volcanic rocks in the region considered to be
developed under the control of the extensional tectonic regime.
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HIDROJEOLOJI OTURUMU -II-

BOGSAK KARST KAYNAGI (MERSIN-TASUCU) DOLAYININ  KARST VE
KARSTLASMA OZELLIKLERI

THE KARST AND KARSTIFICATION FEATURES OF THE SURROUNDING AREA OF BOGSAK
KARST SPRING (MERSIN-TASUCU)

Turgut OZTAS Aluyol, Bayramyeri Sokak No: 6/7 Kadikoy, ISTANBUL

OZ: Bu ¢aligmada, yurdumuzun en dnemli ve en genis karst bolgesini olugturan "Toros Karst Kugagi"nin "Orta
Toroslar Boliimii"nde yeralan "Orojenik Karst" tipinin etkin oldugu inceleme alanindaki giincel karst ve
karstlasmay: denetleyen ctmenler incelenerek, saglanan sayisal veriler ¢ergevesinde, esas hedefi olugturan bolgesel
karst hidrojeolojisi degerlendirmesinin somut bir modele dayandimimas: amaglanmistr.

Bu nedenle birinci agamada, mevcut karstlagma olayinin baslamasi ve geligimi igin zorunlu olan birincil
etmenlerden kayag litolojisi ve petrografisi, kimyasal bilesimi ve eriyebilirlik derecesi, boglukluluk ve
gecirimlilik ile siireksizlik 6zelliklerini ifade eden 'koken aragtirmasi’ yapilmig ve bolgesel karstlagma
etkinliginin, arazi gozlemleri ve laboratuvar deneyleriyle sayisal olarak belirlenmesi saglanmigtir.

Caligmanin ikinci agamasinda, karstlagma olarak adlandirilan bu olusum mekanizmasinin, iklim ve
meteoroloji, bitki Ortiisii, jeomorfoloji gibi ikincil etmenlere de bagli olarak zaman i¢inde siiregitmesi nedeniyle
gliniimiizde ulagn@: degisik boyutlardaki karst yapilarinin, inceleme alanindaki yer, bi¢im, boyut, dagihm ve
karsilikli iligkilerini ifade eden sayisal 'bigim arastirmast' yapilmagtir.

Her iki agamada elde edilen verilerin sentezi sonunda karst ve karstlagma arasindaki etkilesim agiga
¢ikarilmig karstin geligim modeli belirlenmis ve kayag birimleri gruplandirilarak bolgesel karst hidrojeolojisi
haritast hazirlanmstir,

1/10.000 dlgekli ayrintili jeoloji galigmasimi temel alarak yer-uydu fotograflariyla desteklencn ve biiyiik
olgiide laboratuvar deneylerine dayanan bu ¢alismada saglanan en dnemli bulgular sunlardur:

® Laboratuvarda toz Ornekler iizerinde yapilan ‘bagil eriyebilirlik' deneylerine gore,
mikrosparitik-mikritik ve sparitik kiregtaglari ile dolomitlerdeki eriyebilirlifin hangi agamalardan
gegtig, yiizey ve yeralu karstni nasil denetledigi agiga ¢ikarilmisur,

@® Laboratuvar dencylerine gore birincil gegirimlilikleri pratik olarak bulunmayan karbonatli kayaglari
iceren bolgelerdeki karst ve karstlasma galigmalarinda, bolgesel siireksizlik analizlerinin dnem ve
geregi sayisal olarak kanitlanmstir,

® Inccleme alanindaki ve biiyiik olasilikla Toros karst kusagi genelindeki karstin gelisim modeli
kurulmugtur.

ABSTRACT: The study area located in the Taurides Karst Belt and composed of almost all carbonate
rocks. Limestones and dolomites identify as soluble rock units, whereas the sandstone-quarizite and
claystone-siltstone identify unsoluble rock units. All these rocks contain various closed drainage areas in densely
karstificated regions with numerically identified linear and areal properties.

The different petrographic properties and chemical compositions of the dolomites, and the
microsparitic-micritic-sparitic limestones, as found in the relative solubility experiments, which suggest that
gives diagenesis took place in the different steps and relatively soluble scale. The primary porosities and
permeabilities of these rocks do not practically, exist.

Under the light of all collected data the effect of karstification parameters on the properties of types and
dimensions of the karst landforms in the limestones and dolomites have been investigated in the study area, and
also, a karstification model is suggested the explanation of development of the karstification in regional scale.

The four different hydrogeological media of karst in the study area are recognized at the end of field,
laboratory and office studies that were iniegrated all together.
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BOGSAK KARST KAYNAGI (MERSIN-TASUCU) ORNEGINDE BIR KARST KAYNAGI
VE AKIFERININ JEOHIDROLOJIK ANALIZI

GEOHDROLOGICAL ANALYSIS OF A KARST SPRING AND IT'S AQUIFER ON THE EXAMPLE OF
BOGSAK KARST SPRING (MERSIN-TASUCU)

Turgut OZTAS Aluyol, Bayramyeri Sokak, No: 6/7 Kadikéy, ISTANBUL

OZ: Mersin iline bagl Tasucu bucagmin 10 Km B'sindaki Bogsak koyii giriginde yeralan Bogsak Kaynag,
bazi yillardaki yaklagik 10 m3/san.'lik bosalimi ve 11 ay boyunca siiregiden agir1 tuzlu niteligi ile bilimsel
agidan son derece ilging bir karst kaynagidur.

Bogsak karst kaynag; yerel gecirimsiz seviyeler igeren ve tek bir yeralti drenaj alamindan degil, degisik
kotara yerlesmis bulunan ve statik yeralt su diizeyleri agildiginda sularim sadece bir noktadan olmak iizere
komgu drenaj alanlarindan sadece birine bosaltan bir ¢ok kapali yeralt: drenaj alanlarindan (canak) olusan bir karst
akiferinin suyunu drene etmektedir.

Kaynak suyunun periyodik kimyasal analizleri, kaynaktan ancak max. debi gecisleri sirasinda
i¢gme-kullanma suyu olarak yararlanilabilecegini, diger durumlarda ise akifere denizsuyu girisimine bagl olarak
igerdigi yiiksek tuz konsantrasyonu nedeniyle herhangi bir yararlanmanin miimkiin olmadigini gostermigtir.
Kaynaktaki tuzlanma bilinen yontemlerle &nlenebilir goriilmemis, fakat karst akiferin tuzlanmamig olan
yeraltisuyundan, 250 m dolayinda derinligi bulunacak bir sondaj kuyusunun agilmasiyla siirekli olarak tatlh
yeraltisuyu elde edilebilecegi ve bu yolun en ekonomik ¢oziim olacag saptanmugtir.

Bogsak karst kaynag: debisinin azalma dénemindeki regrasyon analizi, klasik yontem gercevesinde fakat
daha farkli bir yol izleyerek yapilmis ve onerilen yolun daha giivenli oldugu sayisal olarak kanitlanmigtir,
Kaynagin debi-zaman iligkisini yansitan esitlikien hareketle, birinci asamada karst akiferinin hidrolik
katsayilarini ifade eden iletimlilik, depolama ve gecirimlilik katsayilari giivenli yénde kalarak simir degerleriyle
hesaplanmug, ikinci asamada ise bolgesel su bilangosuna dayanilarak Bogsak karst kaynag: akiferinin olas:
yayihim alaninin alt ve iist sinir degerleri belirlenmistir. Tiim hidrolik parametrelerin ve akifer boyutlarinin
g0zOniine alinmasiyla Bogsak karst kaynag: akiferinin su potansiyeli ile statik ve dinamik rezervi agiga
¢ikarilmigtir,

1/10.000 olgekli ayrinuli genel jeoloji ve karst jeolojisi calismalarinin meteorolojik ve hidrolojik
analizler ile laboratuvar deneylerinden saglanan verilerle sentezini baz alan bu ¢alismadan elde edilen en énemli
bulgular sunlardur:

® 'Canak'lardan olusan bir akifer modeli gelistirilmistir.

@ Farkli bir yol izlenerek kaynagin debi-zaman analizi yapilmug, meteorolojik veriler de kulanilarak

akifer katsayilan hesaplanmustur.

ABSTRACT: The Bogsak karst spring in at the entrance of Bogsak village, at 10 km distance on W of
Tagucu subprovince. It has 10 m3/s discharge in some years and strongly station going on 11 months in per
year.
An aquifer model possessing many closed underground drainage areas (bowls) taking place at different
elevations, which is proposed drains their water to only one neighbouring underground drainage area from only
one point, when the groundwater level of the static reservoir exceeeded. This new aquifer model, which explains
both the discharge of the Bogsak karst spring and the process of its saltation, will open new sights into to
karstic hydrogcology and the general hydrogeologic studies.

It is concluded that trying to prevent the encroachment of seawater to the spring will be unsuc cesfull and
uneconomic in general. Therefore, leaving the spring in its own flow condition is useful only in january and
February, when it has maximum discharges and discharging the fresh water by a possible production well located
at 1 km distance on SW of the spring with 250-300 m depth is probably the most economical and realistic
solution.

The defiencies of the classical way in the anaysis of discharge of a karst spring depending on the time in
decreasing period of spring discharge are explained numerically such as shown in the example of the Bogsak karst
spring. One of the most important defiencies is violiting assumptions regarding the relations described in the
discharge equations. The proposed approach and the classical approach are applied to the discharge in decreasing
period. Comparasion of the results shows the validity of the approach proposed in this study. Based on all data
determined above, the total, static and dynamic reserves of the grounwater in aquifer have been calculated from
the hydraulic parameters and the dimensional properties of the aquifer.
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CUKURPINAR MAGARASI iLE DUDEN MENBAININ MUHTEMEL YERALTI ILISKIiSi
(ANAMUR) .

Temugin AYGEN PXK. 367, ANTALYA

OZ: Anamur ilgesinin 25 Km. kadar kuzeyinde orta Toroslar bélgesinde, Miyosen formasyonu iginde ve 1880
m. yiikseklikte, bulunan Cukurpinar magarasi, Tiirkiye'nin en derin magaras: olmustur, 30 meire ¢apinda genig
agizh ve dikey bir kuyu seklinde baglayan bu Diiden magara icinde 1989'da -394 m, 1990'da (Agustos ayinda)
-824 metreye kadar inilmistir. Her iki aragtirma da, Bogazici Universitesi Magara Arastrma Kuliibii BUMAK':
tiniversite 6grencileri tarafmdan gergeklestirilmistir. Bu derinlige inebilmek i¢in kademeli dondurucu selalelerin
sular1 altinda bir dizi kiigiik golciikleri kauguk botlarla gegmek icap etmigtir. Yorede 1989 ve 1990 yillarinda
yaptigim hidro-jeolojik ve karstik incelemelerin sonunda, Cukurpinar diiden magarasi i¢inde kaybolan sularin ve
Miyosen plato iizerinden bagka yeralt yollarindan gelen sularin Cukurpinar diideninin 6 Km. k adar dogusundan
Dragon ¢ay: talveginde takriben 400 metre kotundaki (6lgii altimetre ile yapilmistir) "Diiden” menbaindan
yeryliziine ¢iktifini tahmin etmekteyim.

1991 yazinda Cukurpinar magarasinda yapilacak yeni aragtirmalar esnasinda bir fliioressein boya deneyiyle
bu iligki aragtirlacaktir.
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ENERJI HAMMADDELERI OTURUM U

ALIDAG-KARAKOPRU (GD ANADOLU) DOLAYLARINDA ADIYAMAN FAYI iLE
ILISKILI YAPILARIN ILKSEL KONUMLARININ ARASTIRILMASININ PETROL
ARAMALARINA ETKISI

IMPLICATIONS ON OIL EXPLORATION OF THE RESEARCH OF THE ORIGINAL PLACES OF
STRUCTURES, RELATED TO THE ADIYAMAN FAULT, IN THE ALIDAG-KARAKOPR() REGION +OE

TURKEY.
Biilent COSKUN AUFF Jeoloji Miihendisligi Boliimii, ANKARA

0Z: Bu calisma, Tiirkiye'nin en fazla petrol iireten Adiyaman bolgesinde, Alidag-Karakiprii dolaylarnindan gegen
Adiyaman fayina bagh olarak gelisme gosteren yapilarin ilksel konumlarinim aragtiridmasinin bolgede gelecekteki
petrol aramalarina ctkisinin incelenmesini icermektedir.

Bir yapinin petrol igerigi, sadece yapisal konumla degil, ayn: zamanda fasiyes gelismeleriyle de ilgilidir.
Yapisal ve fasiyes gelismeleri ise ¢okelim zamani paleocografyasina baghdir.

Petrol aramalarinda, bir bdlgenin paleocografyasi, dzellikle yeralti verilerinin bol oldugu yerlerde,
tektonik-¢okelme iligkileri ile incelenmektedir.

Bu incclemede ise, Adiyaman faymim olusumu esnasinda, faya bagli olarak gelisen yapilarin sismik
kesitlerden tespiti yapilmis, bu yapilarin yatay ve diisey yondeki kisalma ve hareket miktarlars hesaplanmig ve
oncelikle baslica petrol iireten birimleri igeren Mardin Grubu karbonatlar bugiinkii konumlarindan ¢okelim
(ilksel) zamami durumlarina getirilerek Alidag-Karakoprii dolaylarindaki ¢okelim zamani paleocografyasi
belirtilmigtir.

Buradan varilan sonuglarla, sismik verilerle belirlenen bazi yapilar arasinda hangisinin 6ncelikle
"Prospekt” olabilecegi hakkinda goriigler belirtilmigtir,

ABSTRACT: The purpose of this study is to investigate the original places of the structures, related to the
Adiyaman fault development, and to show implications on oil explorations in the Alidag-Karakoprii region, in
SE Turkey.

The petroleum potential of a structure does not depend on only the structural cvolution, but also on the
facies development of the sediments. It is obvious that the facies development of the sediments is conditionned
by paleogeography of a region.

Where the subsurface data is abundant, the paleogeography of deposits can be clarified by investigating
tectonic-sedimentation relations.

In this study, an attempt has been made to explain paleogeography of the Mardin Group carbonates by
using seismic sections on which shortening and vertical-lateral displacements of some structures, related to the
Adryaman fault development, have been calculated and comparison of "Prospectivity" of some structures has
been discussed in the light of the obtained results.
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BESKONAK BARAJI VE DOLAYININ (ANTALYA) HIDROJEOLOJISI
HYDROGEOLOGY OF BESKONAK DAM AND ITS VICINITY (ANTALYA)
Mustafa DEGIRMENCI  H.U. Jeoloji Mithendisligi Bolimii Beytepe, ANKARA

OZ: Beskonak baraji, Antalya ilinin 40 km kadar dogusunda yeralan ve ortalama debisi 86.4 m3/s olan
Kopriigay Irmag1 iizerinde kurulmast planlanmigtir. Projenin teknik ve ekonomik yonden yapulabilirligini
etkileyen sorunlar arasinda en onemlileri, bent yeri ve rezervuar alanindaki yeraltisuyu durumu ve enjeksiyon
perdeleri ingaasidir. Baraj bent yeri ve rezervuar alanmnin bir kisminda yeraltisuyu diizeyi nehir diizeyi alunda
bulunmakta ve dolayistyle akarsu yeraltisuyunu beslemektedir.

Bu ¢aligmada, baraj bent yeri, rezervuar alani ve mensabinda yeraltisuyu-nehir iligkisini belirlemek ve
bent yeri ile ¢evresinden olabilecek su kagaklarim 6nleyebilmek amaciyla yapilmasi diigiiniilen enjeksiyon
perdelerinin dizaynina temel olusturacak hidrojeolojik bulgularn belirlenmesi amaglanmigtir. Bu amaca yonelik
olarak bolgedeki tiim su noktalarinda periyodik olarak su kimyas: analizleri ve sicaklik Olgiimleri yapilmis,
ayrica dzellikle kurak donemde olmak iizere ayda iki kez akarsuyun degisik kesitlerinde akim olciimleri yapilmis,
bent yeri ve rezervuar alanindaki kuyularda ise su diizeyi gozlemleri gerceklestirilmistir. Ote yandan sularn
Oksijen-18, Doteryum ve Trityum igerikleri belirlenerck degerlendirilmistir.

Baraj bent yeri, rezervuar alani ve mansabinda Miyosen yash konglomera ve seyl bulunmaktadir.
Rezervuar alaninda akarsu sag sahili konglomera, sol sahili geyl, bent yerinde ise sag sahil konglomera, sol sahil
ise konglomera ve seylden olusmaktadir. Karstik ve gegirimli dzellikdeki konglomera biriminin baraj bent yeri
ve cevresinde ¢ok kalin olmasi nedeniyle, planlanan enjeksiyon perdelerinin, 6zellikle saf sahilde, tabanda
herhangi bir gegirimsiz birime baglanmasi olanakli degildir.

Yapilan bu ¢aligmalarin sonuglarina gore; baraj rezervuar alaminda yeraltisuyu diizeyi Mayis-Kasim
araliginda akarsu diizeyinin 30-35 m alunda, Aralik-Mart aralifinda ise akarsu diizeyinin 5-10 m kadar
iizerindedir. Bent yerinde ise biitiin y1l boyunca yeraltisuyu diizeyi akarsu diizeyinin 2-3 m kadar altindadir. Bent
yerinden itibaren mansaba dogru akarsuyun 1.5 km'lik kisminda akarsu debisinde azalma (akarsuyun
yeralusuyunu beslemesi), bu noktanin akis agagisindaki mansap kaynaklari bolgesinde ise akarsuyun
yeraltsuyundan beslendigi belirlenmistir. Ote yandan baraj bent yerinde akarsudan yeraltisuyuna olan beslenim
ile bent yerinin 3 km kadar mansabinda yeralan kaynaklar (mansap kaynaklar) arasinda dogrudan bir hidrolojik
iligkinin olmadig1 belirlenmistir.

ABSTRACT: Beskonak dam is planned to be constructed on the Kopriigay river which has an average
discharge of 86.4 m3/sec, 40 km east of Antalya. Among the important problems affecting the feasibilty of the
project from the technical and economical point of view, the situation of groundwater at the dam site and
reservoir area and the construction of grouting curtains can be named.

The main objective of this study is to define the groundwater-surface water relations at the dam site and
reservoir area, and to determine the hydrogeologic features that will serve as a basis for the design of grouting
curtains to be constructed. For this purpose, periodical water chemistry analyses have been performed at all of the
water points, surface flow measurements at the various sections of the river have been carried out twice in a
month, and groundwater level monitoring has been made in the wells at the dam site and reservoir area. On the
other hand, analysis of the environmental isotopes have provided important results.

Miocene conglomerates and shales crop out at the dam site, reservoir area and at the downstream of the
dam site. In the reservoir area, the right and left banks are composed of conglomerates and shales respectively. At
the dam site the left bank side is composed of conglomerates and shales, whereas conglomerates form the right
bank side. Due to the enormous thickness of the permeable conglomerates at the dam site and its vicinity, the
planned grouting curtains are unlikely to reach the impermeable bedrock especially at the right bank.

According to the results of the study, groundwater level in the reservoir area is 30-35 meters below the
surface water level between the months May-november, and 5-10 meters above the surface water for the period
between December and March. However, groundwater is 2-3 meters lower than the surface water level at the dam
site throughout the year. Along an 1.5 kilometers stretch of the river from the dam site towards downstream, a
pronounced decrease in the river flows imply a recharge to groundwater reservoir whereas the situation is reversed
further downstream. On the other land, it has been found out that there is no direct hydrologic relation between
the recharge from the river to groundwater at the dam site and the downstream springs 3 kilometers from the dam
site.
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AMASRA BOLGESINDE ISLETILEN KOMURLERIN PETROLOJIK OZELLIKLERI
PETROLOGICAL CHARACTERISTICS OF WORKABLE COAL SEAMS IN AMASRA REGION
Ali Thsan KARAYIGIT  HU. Jeoloji Miihendisligi Boliimii Beytepe, ANKARA

0Z: Kuzeybau Anadolu Task6miirii Havzasinda kémiir, Alacaagzi (Namuriyen), Kozlu (Vestfaliyen A) ve
Karadon (Vestfaliyen BCD) formasyonlar: i¢inde yer almaktadir. Bu galisma kapsaminda Amasra bélgesinde
igletilen Kozlu formasyonu igindeki Cinarli komiir damari ve Karadon formasyonu Tagli, Kalin, Tavan ve
Kurudere Kémiir damarlarinin petrolojik dzellikleri aragtinlmigur. Bu kdmiir damarlanindan toplam 21 adet kanal
kodmiir 6rnegi alinmustir. Alinan komiir rneklerinin kimyasal (nem, kiil, ugucu madde, toplam kiikiirt ve kalori)
ve petrolojik (mascral, mineral ve mikrolitotip ile vitrinit yansimalarinin 6lgiimii) 6zellikleri incelenmistir.

Bu bolgede isletilen komiir damarlarimin Stopes terminolojisine gore litotipleri incelenmis ve kdmiir
damarlarinin genellikle klarenden olustugu belirlenmigtir.

Incelenen drneklerin yiizen (d<1.5 g/cm3) ve batan (d> 1.5 g/cmz) fraksiyondaki maseral gruplarin ve
mineral maddeyi sirasiyla vitrinit (% 40-85 ve % 9-41), inertinit (% 10-36 ve % 6-45), liptinit (% 12-33ve %
3-10) kil mineralleri (% 2-10 ve % 38-75) ve pirit (% 1-2 ve % 1-5) olugturur.

Incelenen érneklerin yiizen fraksiyondaki en nemli mikrolitotiplerini vitrit (% 16-46) incrtit (% 2-12),
klarit (% 5-26), sprorinitge fakir diirit (% 1-16), diiroklarit (% 15-40), klarodiirit (% 1-9), vitrinertoliptit (% 1-17)
ve karbarjillit (% 1-11) olusturur.

Kozlu formasyonu i¢indeki Cinarli daman, Karadon formasyonu igindeki Tasl, Kalm, Tavan ve Kurudere
damarlarindan daha yiiksek kémiirlesme derecesine sahip oldugu vitrinit yansimalariyla saptanmugtir. Cinarli
kdmiir damarlarinin ortalama random, maksimum ve goriinen minimum vitrinit yansima degerleri sirasiyla
0.66-0.69, 0.69-0.71 ve 0.62-0.66 arasinda degismektedir. Tagh, Kahn, Tavan ve Kurudere damarlar birlikte
degerlendirildiginde vitrinit yansimalari, 0.55-0.61, 0.58-0.62 ve 0.53-0.59 arasinda degismektedir. Bu sonug
Amasra Bolgesinde vitrinit yansimalarmin 6zellikle Kozlu formasyonuna ait kémiir damarlariin Karadon
formasyonuna ait kémiir damarlanindan ayrilmasinda kullanilabilecegini gostermektedir.

ABSTRACT: Coals in the Nothwest Anatolia Bituminous Coal Field appear in Alacaagzi (Namurian), Kozlu
(Westphalian A) and Karadon (Westphalian BCD) formations. In this study petrological characteristics of Cinarlt
coal seam in Kozlu formation and Taglh, Kalin, Tavan and Kurudere coal seams in Karadon formation, which are
workable coal scams in Amasra Region, are investigated. Total 21 channel coal samples are collected from these
coal scams. Chemical (moisture, ash, volatile matter, total sulphur and calorific value) and petrologial (maceral,
mincral matter, microlithotype and vitrinite reflectances) characteristics of coal samplcs are determined.

The lithotypes of the coal seams in Amasra Region have been evaluated according to the Stopes
terminology and it has been shown that these coal seams are generally made of clarain. .

The maceral groups and mineral matters of the float (d<1.5 g/cm3) and the sink (d>1.5 g/cm3) fractions
in the coal samples are vitrinite (% 40-85 and % 9-41), inertinite (% 10-36 and % 6-45%), liptinite (% 12-33 and
% 3-10), clay minerals (% 2-10 and % 38-75) and pyrite (% 1-2 and % 1-5) respectively.

The important microlithotypes of the float fractions in the coal samples are vitrite (% 16-46), inertite
(%2-12), clarite (% 5-26), sporinite-poor durite (% 1-16), duroclarite (% 15-40), clarodurite (% 1-9),
vitrinertoliptite (% 1-17) and carbargillite (% 1-11).

According to the vitrinite reflectance values, it has been concluded that the coal rank of the Cinarli coal
seam in Kozlu formation is higher than Tagl, Kalin, Tavan and Kurudere coal seams in Karadon formations. The
mean random, maximum and apparent minimum vitrinite reflectance values in Cinarli coal seam vary between
0.66-0.69, 0.69-0.71 and 0.62-0.66 respectively and these values vary between 0.55-0.61, 0.58-0.62 and
0.53.0.59 respectively in Tasli, Kalin, Tavan and Kurudere coal seams. This results show that the vitrinite
reflectances can be used to distinguish coal seams in Kozlu and Karadon formations.
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TURKIYE TURBALARININ GENEL OZELLIKLERI VE DEGERLENDIRME
OLANAKLARI

THE GENERAL PROPERTIES OF THE TURKISH PEAT DEPOSITS AND THEIR USES

Giiliekin KAVUSAN AU. Fen Fak. Jeoloji Miih. Boliimii, ANKARA
Dingay OZ MTA Genel Miidiirliigii, ANKARA
Rahmi NARIN MTA Genel Miidiirligi, ANKARA

OZ: Turbalar giincel olan turbiyer adi verilen batakliklarda gelisen organik kayaglar olup onemli bir endiistriyel
hammaddedir. Bu hammaddelerin ozellikleri heniiz tam olarak arastirilmamis olup bu nedenle ekonomiye
katkilar tiim a¢ikligiyla ortaya konulmamigtr. Bilinen 6nemli turba yataklar: ti¢ bolgede yer alirlar:

1- Hakkari- Yiiksekova

2- KAyseri-Ambar

3- Bolu-Yenicaga

Ulkemizde turbalarin su igerikleri %63.71-68.49, kiil igerikleri %9.16-24.31 ve alt 1s1 degerleri ise
150-865 Kcal/kg arasinda degisme gostermektedir. Karbon ve hidrojen oranlar da 12.62-36.59 ve 4.8-1.66
arasindadr. ‘

Tiim havzalar intramontan birer havza olup jeolojik olarak yiiksek bataklik karakterindedir.
Hakkari-Yiiksekova turbaliginin derinligi 12 m'ye ulagirken, Kayseri-Ambar turbaliginin ise yaklagik 15 m
civanndadir.

Ulkemiz turbalarimin degerlendirilmesinde yapilmas: gereken deneyler kimyasal, fiziksel ve biyolojik
testler olarak gruplandinlir. Bu deneylerin yapilmasmdan sonra endiistride en optimal kullanim alaninin se¢ilmesi
zorunludur. Giibre, kireg ve kuvars kumu vb. katki maddeleri eklenerek ziraatte, termik aktivasyon ve presleme
vb. basit metodlar kullamilarak turba koku aktif karbon ve kaplica gamuru olarak sanayide ve tipta
kullanilmasinin saglanmasi daha yararh olacakur.

ABSTRACT: Peats are important industrial raw material, within the organic sedimentary rock group and they
are formed in recent swamp environment. The properties of this raw material is not fully find out consequently,
some knowledge is absent for their uses in the econoic fields. Common peat deposits in Turkey have been
shown in three region as follow:

1- Hakkari-Yiiksekova

2- Kayseri-Ambar

3- Bolu-Yenicaga

Turkish peat deposits include % 63.71 - 68.49 water and % 9.16 - 24.31 ash content. Their lower calorific
value are 150-865 Kcal/kg. The ratios of carbon and hidrogen vary from % 12.62 - 36.59 to % 4.8 - 1.66
respertively.

In our country, whole peat-Bearing basins show intramountain basins type and their formation
geologically fit the high moore character. Thichness of Yiiksekova peat is 12 m. and Kayseri-Ambar 15 m.

Chemical, physical and biological tests have been certainly applied to our peats for understanding of their
economic values. Indeed, it is necessary these tests for finding of optimum using field of Turkish peats. It can be
uses for agriculture purposes after adding some addition materilas, such as quartz sand, lime and fertilizer. on the
other hand, after this material has been subjected to termic activation, pressing etc., it will be more usefull for
production of peat-coke-active carbon or bath-mud in general industry and medicine.
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ORTA VE YUKSEK RANKLI KOMURLER ICIN ULUSLARARASI SAYISAL
KODLANDIRMA SISTEMI ILE IiLGILI ONERILER

PROPOSAL ON THE INTERNATIONAL DIGITAL CODIFICATION SYSTEM FOR MEDIUM AND HIGH
RANK COALS

Ali Ihsan KAISAYIC“HT H.U. Jeoloji Miihendisligi Boliimii, Beytepe, ANKARA
Yasin AKDAG H.U. Jeoloji Miihendisligi Bslimii, Beytepe, ANKARA

OZ: Orta ve yiiksek rankli komiirlerin, uluslararas: sayisal belirleme (Kodlama) sistemi, katr yakitlarin
kullanilmasi ve hazirlanmas: konusunda uzman bir kurulus olan Avrupa Ekonomik Komisyonu Komiir
Komitesi "ECE Coal Committee" tarafindan gelistirilmigtir. Calismanin amaci ise bu sayisal kodlama sistemini
agiklamak ve konuyla iliskin yeni 6neriler getirmektir.

Sayisal belirleme (kodlama) sistemi, gerek iireticilere gerekse satici ve alicilara kesin iletigim imkanlar
saglamaktadir. Bir komiiriin degerlendirilmesi, genel olarak tek bir dzellikle belirlenemez, diger 6zelliklerin de
g0z Oniine alinmas gerekir. kdmiiriin 6zel bir amaca gére ayrinulariyla tammlanabilmesi i¢in daha genis bilgiye
thtiyag vardir. Kodlama sistemini olusturan anahtar parametrelerin son derece dnemli ve belirleyici olmasi
gerekir.

Orta ve yiiksek rankli komiirler, asafida belirtilen 8 6zelligine dayanarak 14 haneli bir sayiyla
tanimlanabilirler.

- Vitrinitin random yansimast 2 hane
- Vitrinitin reflektogram karakteristigi 1 hane
- Maseral bilesimi 2 hane
- Kroze sisme sayisi 1 hane
- Ugucu madde icerigi 2 hane
- Kiil icerigi 2 hane
- Toplam kiikiirt icerigi 2 hane
- Yukan kalori degeri 2 hane

Bu ¢alisma kapsaminda ECE Coal Committee tarafindan hazirlanan bu 8 parametreden 6 tanesi aynen
kabul edilmis, vitrinitin random yansimast ve vitrinin reflektogram karekteristigi icin yeni 6neriler sunulmugtur.

ABSTRACT: International digital codification system for medium and high rank coals has been developed by
ECE Coal Committiee which is an authority organization on the utilization and preparation of solid fuels. This
study has been carried out to explain the digital codification system and to make some proposals on this system.

Digital codification system makes possible to exchange true information on coal specifications between
coal producing, marketing and utilizing enterprises. A coal can not be specified based on only one parameter, the
other properties are also must be stated. To specify the coal for a specific purpose in detail more data is needed.
The key parameters included in the digital codification system must be important and indicator parameters.

Medium and high rank coals are identified by a 14 digit number as follows which specifies eight different
properties of the coal:

- Random reflectance of vitrinite 2 digit
- Reflectogram characteristics of the vitrinite 1 digit
- Maceral composition 2 digit
- Crucible swelling number 1 digit
- Volatile matter content 2 digit
- Ash content 2 digit
- Total sulphur content 2 digit
- Gross calorific value 2 digit

In this study, six parameters proposed by the ECE Coal Committee has been taken identically without
any change, some new suggestions on random vitrinite reflectance and vitrinite reflectogram characteristics are
made.
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AZDAVAY VE KURUCASILE KOMURLERININ MASERAL KOMPOZISYONU VE
MINERAL MADDE ICERIGININ KOKLASMA OZELLIGINE ETKISI

THE EFFECTS OF MINERALOGIC AND MACERAL COMPOSITION OF AZDAVAY AND KURU-
CASILE COALS ON COKING PROPERTY

Ihsan TOROGLU Istanbul Teknik Universitesi Maden Fakiiltesi, ISTANBUL

0Z: Koklasma Ozelligi gosteren Azdavay ve Kurucasile komiirleri Kuzey Batt Anadolu Bolgesinde yer almak-
tadir. Her iki komiir sahasimn rezervleri az olmakla birlikte, Havzanin dogu ucunda bulunmas: ve Azdavay
komiirlerinin orta uguculu, Kurucasile komiirlerinin ise yiiksek uguculu koklasabilir komiirler sinifina girmesi
bakimindan ¢ok ilging 6zellikler gostermektedir.

Bu aragtirmada her iki komiirden yiizdiirme-batirma teknigi kullanilarak farkl oranlarda kiil i¢eren kdmiir
Ornekleri hazirlanmigtir. Daha sonra her 6rnegin kimyasal ve maseral analizleri yapilmig ve koklagma 6zellikleri
saptanmigtir. Koklagma 6zelliginin saptanmasinda serbest sisme indeksi (Free Swellig Index) ve Ruhr dilatomet-
re deneyleri esas alinmigtir,

Farkli oranlarda kiil igeren komiir 6rnekleri iizerinde yapilan maseral analizleri ve koklastirma deneyleri
sonucunda; hem yiiksek ugucu madde i¢eren hem de orta ugucu madde iceren komiiriin kiil igerigi arttik¢a etkin
maseral oraninin azaldig ve koklagma 6zelliginin de olumsuz yonde etkilendigi saptanmmigtir.

ABSTRACT: Azdavay and Kurucagile coking coals are located on North-West Anatolia region. Although the
reserves are not too much on these coalfields, Azdavay coals have medium volatile matter content and Kurucagile
coals have high volatile matter due to coking coal category.

In this study, different coal samples that have different ash content have been propeared from these coals
by float and sink experiements. The chemical and maceral analysises of these samples have been done and the co-
king properties have been determined. On determination of the coking property free swelling index (F.S.I) adn
Ruhr dilatometer tests have been applied.

After the maseral analysises and coking test done with cola samples that content different proportions of
ash, it's determined that the coking property and the rate of the effective maceral have been effected by increasing
the ash content of the coal that contents both high and medium volatile matter.
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MUHENDISLIK JEOLOJISI OTURUMU-II-

CEKMECE GOLLERI ARASI KENTSEL PLANLAMASI YERMUHENDISLIK
OZELLIKLERI

GEOENGINEERING STUDIES FOR CITY PLANNING BETWEEN CEKMECE LAKES

Ahmet ERCAN ITU Maden Fakiiltesi Jeofizik Miihendisligi Bslimii, Ayazaga, ISTANBUL

OZ: Istanbul, Kii¢iikgekmece-Biiyiikcekmece Golleri arasinin imar planim yapmada kullanmak iizere yersel bi-
rimlerin jeolojik, jeofizik, jeoteknik, jeomorfolojik 6zelliklerinden olusan yermiihendislik ¢alismalar
stirdiiriilmiistiir. Bu amagla 5900 hektarlik arazinin genel ve mithendislik Jjeolojisi, hidrojeolojisi, jeomorfolojisi
yapilmig, 333 noktada clektrik 476 noktada sismik (P-S), 1613 noktada polarizasyon 6l¢iimlerini kapsayan jeofi-
zik dlgiimle, yer (zemin ve kaya) dayanim, kayma ve tagima giicii 6zelliklerini belirlemek iizere 92 (2623 m)
aragtirma delgisi incelenmis, 226 deney gukuru bilgilerine ve laboratuvar sonuglarina dayanan jeoteknik ve jeo-
mekanik ¢aligmalar, derlenen bilgilerden ¢evre sorunlari ve tiim bunlarm yorumundan kentsel alan kullamimi ve
kosullar belirlenmigtir.

Yermiihendislik dzellikleri bakimindan alan zemin ve kaya birimleri olarak ikiye ayrilir. Zeminler; tuttu-
rulmamug kil, silt, kum, ¢akil, bozusmug kiregtag1 birimlerinden olusmug olan alanda Ispartakule-Altingehir
glineyinde, kayalar; taglagmig seyl, marn, killi kiregtagt, karstik kiregtasi, marnli kiregtagindan olugmus olup ku-
zeyde yeralir,

Zeminlerin ¢alisma alaninda dayanimlar ve tagima giicleri diigiik olup, yamag duyarsizliklari (heyelan ve
akma) sivilagma, deprem sarsinust biiyiitme, toprak ve sigda yeralusuyu kirlenmesi, farkli, oturma, asir erozyon
ve taskin gibi planlamaya etkileyecek sorunlar icerir. Kayalik kesimde, yer yer yeralt1 bosluklan, kaya diismesi,
ve derin yeraltisularinin tuzlulasma ve kirlenmesi gibi ikinci derece sorunlar igerir. Bununla birlikte, kayalik
kesim 6nemli yeralusuyu potansiyeli, tas, kireg, agrega ocaklar olabilecek korunmasi ve isletilmesi gereken
ckonomik yeralt: varhklarini edinmistir,

Tagima giicii, dayamim, deprem riski, ¢evre sorunlari ve doga bakimimdan alanin kuzeyi, giineye gore daha
tistiin 6zellikte bir yerlesim alamdir.

ABSTRACT: Combined geoengineering studies were run to collect geological, geophysical, geotechnical,
geomechanical and geomorphological data to use in urban planning, between Kiigiikgekmece and Biiyitkgekmece

lakes of Istanbul. In the 59 km?2 area regional and local geology, engineering geology, hydrogeology and geo-
morphological studies were conducted. Geophysical measurements were taken as electrical sounding, seismic ref-
raction and polarization at 333, 476, and 1613 stations, respectively. 2623 meters of expoloration soil and core
drillings were also completed to take labratory samples and for in-situ tests, aiming the geotechnical and the geo-
mechanical informations relating to soils and rocks, respectively. Environmental problems were put togetherger
with such geoenginecring knowledges to classify the land and the planning conditions.

Soil and rock are two classes discriminated by using the geoengineering parameters. Ispartakule-Altngehir
line divides the area into two parts. Soils are on the south and the rocks are on the north. Unconsolidated soils
constitutes clay, silt, sand, pebble and altered soft limestone and rocks are made up of consolidated shale, marl,
clayey limestone, karstic limestone and limestone with marl. Soils are represented with a low bearing capasity,
landslides, liquefaction, high carthquake magnification, subsurface water and soil contamination, over erosion and
flood problems which seriously affect the planning conditions. Minor problems, such as local karstic cavities,
rock fall, salinity and pollution contamination in groundwateir lay in the rocky side. However, northern portion
have an important groundwater potential, suitable areas for quarries which could be protected for constructional
reason and for human use.

Therefore, rocky side has numbers of advantages namely; higher bearing capasity endurance and resistance,
lower earthquake risk, minor environmental problems and better narute with respect the southern side.
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BASINCLI SU DENEYLERININ BARAJ TEMEL ENJEKSIYON ACISINDAN ONEMI

IMPORTANCE OF PRESSURIZED WATER INJECTION IN TAKING PREVENTATIVE MEASURES OF
DAM FOUNDATION INJECTION

Remzi KARAGUZEL Isparta Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, ISPARTA

OZ: Bir baraj yapimi diigiiniildiigiinde temel kayanin gegirimsizligi biiyiik onem tagimaktadur.

Baraj Ingaatinda gegirimlilik arastirmalar1 genellikle eksen yerine agilan aragtirma kuyularmnda yapilir.
Basinich su deneylerinde kayaya niifuz eden su miktari ortaminin jeolojik, jeotcknik ve barajmn teknik
ozelliklerine bagh olarak belirlenen sinir deFerleri gegiyorsa, enjeksiyon onlemleri alimir. Bu nedenle "Basmgli su
deneyleri uygulanisi ve sonuglarin degerlendirilmesine 6zel bir itina gdstermek gerekir. Pratikte bu deneyler ¢ogu
kez yeteri kadar hassas olmayan techizatla uygulandifi, dolayisiyla boylesine pahali bir aragirma yonteminden
istenilen diizeyde yararlamilamadig, Avrupa Ulkelerinde bile gozlenilmektedir.

Basingli su deneylerinde basing (platii) ve debi Q (1/dak.m) ilgisine ve temel kayanin jeoteknik
dzelliklerine gore enjeksiyon parametreleri belirlenir. Ote yandan sudebisi (1/dak.m) ve temel kayaya muhteme-
len basilabilecek ¢imento (kat1 madde= Kg/m) miktar: arasindaki ilgi projecileri ve uygulayicilar: yakindan ilgi-
lendirir.

Bu bildiride yukarida deginilen konulara Almanya'da yapilan barajlardan 6reklerle ve gesitli Ulkelerden
degisik bilim adamlarinin yaklasimlariyla agiklik getirilmeye ¢aligilacaktir,

ABSTRACT: In dam construction, permeability investigations are usually made at the axis of bedrock. Pres-
surized water injection tests are conducted at investigation wells. During the injection tests, if the amount of
water permeating the bedrock exceeds a critical value, then preventative measurcs must be taken. In practice most
of the time these injection experiments are conducted with inadequate equipment and as a result it is possible to
observe an insufficient utilization of such a costly investigation method even in European countries. In pressuri-
zed water injection tests, injection parameters are determined according to pressure p (bar) and rate Q (1/min.m)
relation and geotechnical properties of foundation rocks. Similarly, the relation between the water loss Q (1/
min.m) and possible injectible cement (solid material) concerns the project managers closely.

In this paper, the abovementioned subjects will be elucidated by using example projects from West Germany and
various approaches used by seientists from different countries.
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KAYACLARIN DENIZEL ORTAMDA YAPI MALZEMESI OLARAK KULLANIMI

THE USE OF ROCKS AS CONSTRUCTION MATERIALS IN MARINE ENVIRONMENT

Necdet TURK D.E.U. Mith-Mim. Fak. Jeoloji Miih. Boliimii, Bornova, IZMIR

OZ: Kayaclarin denizlerde ve deniz kiyilarninda ulagim ve yerlesim amaciyla yap1 malzemesi olarak kullanima,
teknolojik, endiistriyel ve turistik gelismelere paralel olarak glin gegtikge artmaktacir, Kayaglar, denizlerin
doldurulmasinda, liman, marina, dalgakiran ve kiy1 duvarlarinin yapiminda kullamlmaktadir. Bu yapilarin uzun
omiirlii ve erozyona kargin dayamikli olmasi gerekmektedir.

Kayaglarin denizel yapilarinda kullanilmas: durumunda, onlarin yeni ortamda beklenilen performans:
gostermeleri i¢in aranilacak ozelliklerin neler oldugunun bilinmesi ¢ok onemlidir. Halen, deniz ortaminda
kayaclarm kullanim ile ilgili kabul edilmis bir standart bulunmamakta olup, bu tiir ¢aligmalar i¢in kayaglarin
se¢imi genellikle tecriibeye dayanarak yapilmaktadir.

Bu teblifde kayaglarin denizel yapilarin kullanimi i¢in aranan ézelliklerin neler oldugu belirtilecek ve bu
konuyla ilgili 6nerilerde bulunulacaktir.

ABSTRACT: Rocks are increasingly being used as construction materials in the structures built in sea and sea
shores in paralel to the advancement in technology, industry and tourism. The rocks are used in filling the sea
and construction of harbours, marines, breakwaters and sea walls. These structures have to be long-living and
durable against the sea erosion.

It 18 important know what the required rock properties are in order to show the expected performances
from them in the new environment, when they are used in the marine structures. At present, there is no standards
about the use of rocks in marine environment and the rock selections are made according to the experiences for
such activities.

The required rock properties for marine use will be reviewed and guidelines will be given for the use of
rocks in marine structures.
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JEOTERMAL AKISKANLARIN ARASTIRILMASI VE DEGERLERDIRILMESINDE
JEOLOJI MUHENDISININ YERI VE ONEMI

THE ROLE AND IMPORTANCE OF GEOLOGICAL ENGINEERS IN RESEARCH AND EVALUATION
OF GEOTHERMAL FLUID.

Toros OZBEK Turizm Bakanli§i, ANKARA

OZ: Titkenmeyen ve yenilenebilen dogal kaynaklardan olan jeotermal akigkanlarin aranmasi, tespiti, iiretimi,
degerlendirilmesi ancak detay jeoloji ve hidrojeoloji etiidlerin yapilmasindan sonra gergeklegebilmektedir.
Yardimct diger bilim dallarinin uzmanlar ile birlikte yapilan ¢aligmalar sonunda; jeotermal akigkanlarin 1sinma
sekilleri, orijini, beslenme alanlari, rezervuar kayag ve dzellikleri, yapi, akigkaninin yiizeye ¢ikma mekanizmast,
yeralti sular ile iligkisi, fiziksel ve kimyasal bilegimi, yeryiiziine nasil ¢ikarilabilecegi, gerekli goriilen diger
hususlar yapilan etiidler sonunda belirlenebilmektedir. Bu temel verilerle akigkanlarmn yeryiiziine ¢ikariimasi, debi
ve sicakliklarinin arttirilmasi, potansiyellerinin belirlenmesi i¢in mekanik (sondaj) yontemi uygulanarak
rezervuar veyahut tektonik zonlardaki akifer 6zellikteki zonlardan jeotermal akiskanlarnin tiretilmesi, kuyu
testleri ve akifer parametrelerinin tespiti ve potanansiyel tespiti, iiretime yonelik planlamalar, emniyetli iiretim
miktarlar1, kaynak korunma alanlar belirlenmesi ve uygulanmas: gibi pek ¢ok bilimsel ve teknik hususlar ancak
Jjeoloji mithendisligince yapilan etiidler sonunda belirlenebilmektedir.

Konuya iliskin tesislerin yapiminda jeoteknik verilerin belirlenmesi, miihendislik jeolojisinin bu konuda
gereken tiim uygulamalarinin yapilmasi gibi pek ¢ok aragtirma ve miihendislik uygulamas: jeoloji
miihendislerinin gorev ve yetkilerini teskil etmektedir.

Jeotermal akigkanlarin dogal 1s1 enerjisinden (sicaklifindan) ve igerdikleri diger maddelerden yararlamlmak
sureti ile; elekirik enerjisi iiretimi, genel maksath 1sitma (bina, sera vb.), kimyasal madde iiretimi, sogutma
yapilabilmekte, sanayi maksathi kullanilabilmekte, bu akiskanlarin fiziksel ve kimyasal 6zelliklerinin insan
sagligina etkinlifi (tedavi) sayesinde kaplica tedavisinde (termal kiir) ve saglik-termal turizmi gibi pek cok
alanlarda yararlanilabilmektedir. Igte yapilan tiim galigmalarin sonunda ham maddeyi teskil eden jeotermal
akigkanlarin eldesi ve degerlendirilebilmesi ancak jeoloji mithendisinin yaptig1 ¢aligmalar sayesinde miimkiin
olabilmektedir.

Cagdag diizeyde bilim ve teknigin yerine getirilebilmesi yasalar ve yonetmeliklerde jeoloji miihendisinin
gbrev ve yerki tarifinin, 6neminin vurgulanmasi ile miimkiindiir. Uygulamalarda disiplin, verimlilik, emniyet,
istihdam, pratiklik, sorumluluk gibi pek ¢ok konularin arzu edilen sekil ve diizeye erisebilmesi ancak bu yolla
gerceklesebilecektir.

ABSTRACT: Geothermal fluid is one of the natural resources with hight superiorities among others with
some characteristic such as inexhoustibility and renovation. The research, production evaluation of these
resources are determined as a result of detailed geological and hydrogeological surveys carried on by geological
engineers. ’ .
Scientific and technical studies concerning the subject guide that all datail datum involved with geology
and engineering geology should be granted to be under the control and responsibility of the geological engineers.

Utility is obtained from geothermal fluid, usage is made out of heat energy and electrical energy is
produced from the other materials that it contains. Space heating (house and green-house etc...) chemical
production of industrial goods, refrigerating or air conditioning are other exemples tc improve welfare and of
course the subject of healt and thermal tourism are very important matters and never must be under estimated. In
all these mentioned activities, the assurance and the determination of geothermal fluid can be realized by the
efforts of geological engineers.

The achivement of the researches to be satissfactory the practices to be succesful and the dicipline needed
for coordination mainly depends on the involved law and legistation which should be reformed and set up clearly
in order to provid the geological engineers with the outhority and responsibility to handle the matter.
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BIR TORTUL ISTIFDEKI FARKLI ASINMA OZELLIGININ JEOTEKNIK
ARASTIRMALARDA ONEMI

DIFFERENTIAL EROSIONAL PROPERTY IN A SEDIMENTARY SEQUENCE AND ITS IMPORTANCE
IN GEOTECHNICAL INVESTIGATION

Ilyas YILMAZER Spektra Jeotek A.S. ANKARA

OZ: Bir tortul istif, miihendislik 6zellikleri asir1 derecede farkli tabakalarin ardalanmasindan olugsabilmektedir.
Agirt zayif lapilli tiif/gok sert ve dayamml ¢ort ve/veya silislesmig tabakalarin ardalanmasi, organik
camurtagi/kireglagi ardalanmasi ve benzeri durumlar drnek olarak verilebilir, stif igersindeki seviyelerin farkls
aginma Ozellikleri, istifin yiizey gekline dogal olarakyansimaktadir. Bu ylizey sekli, diger doga olaylarininda
katkistyla tam bir kayma morfolojisini (yiizey seklini) amimsatabilir. Gergek durum dogru
degerlendirilemediginde ederi milyarlarla (TL) 6lgiilebilen maddi kayrplara neden olabilmektedir.

Konunun iyi anlasilabilmesi i¢in, giincel uygulamalardan ek bir drnek segilerek ayrinuli bilgi sunulmaya
cahigilmustir. Birim tiif ve silislegmis tiif ve yer yerde siliglegmig tiiflii kiregtag: ardalanmasindan olugmaktadir.
Tabaka efimleri 14-25 derece arasinda degismektedir. Birimin igerisinde yil boyu akan akarsu (¢ay) yeralmaktadir.
Yamag yliksekligi 100 m ye ulasan dere ¢alisma alaminda KD-GB dogrultulu bir ¢ekim fayi boyunca ag¢ilmigtir.
Aliivyon, kalanlig1 20 m den az olan bir bloklu GP malzemeden olugur. Toplam kalinhig: 4 ile 12 m. arasinda
deZigen tiiflii tabakalar genellikle zayif dayanimlidir. Bu seviyelerle ardalanmali silislesmis seviyeler
dayammh-¢ok dayamimli ve oldukga serttir. (-7). Dayammlan agisindan farkli uglan olusturan seviyelerden olusan
birim {izerinde, kayma morfolojisini andiran bir yiizey sekli olusmustur. Kaymalar konusunda deneyimli baz:
mithendisleride yaniltabilen bu zellik zaman ve para agisinda bilyiik boyutlarda harcamalara neden olabiliyor. Bu
nedenle drnek calisma yontemleriyle ele alinarak degerlendirilmistir. Jeomorfoloji, jeoloji, jeohidroloji ve
mithendislik jeolojisi a¢isindan elde edilen tiim bulgular irdelenmisgtir.

Jeoloji bilimi ile fazla ilgisi olmayanlarca ortaya atulan bu karigiklik (kayma morfolojisi-farkli aginma
ozelligi ikilemi), ayrintili jeolojik ve jeoteknik aragtirmalarla kolayca ¢oziimlenebilmistir. Uygulanan arastirma
yontemleri ve elde edilen sonuglar sadelestirilerek verilmeye galigilmigtir. Sonug olarak biyiik 6lgekli
miihendislik yapilarinin, 6zellikle 6n arastirma ve proje asamalarinda jeolojik ve jeoteknik ¢alismalarin énemi
bir kez daha anlagilmigtir.

ABSTRACT: A sedimantary sequence might comprise an alternation of sedimentary horizons including
extremely different engineering properties. An alternation of extremely weak lapilli tuf/strong and hard
chert-silicified layers, weak organic mudstone/strong limestone, and some other similar alternations could be
given as an example to this situation. Differential erosional property of alternating levels would naturally be
reflected in landform over the unit. This landform occasionally may remind slide morphology by the contribution
of some other natural physical processes. When the actual field condition could not be realized properly,
tremendous amount of money and time may be was ted for nothing.

For the sake of better understanding the subject, a case study is selected from a recent application and
introduced more or lees in detail. The unit, in the example, consists mainly of tuff/silicified tuff and occasionally
silicified wuffaceous limestone alternation. Bedding attitude varies from 14 to 25 degrees. A perennial stream
dissected the unit along a NE-SW trending gravity fault. Valley side height attains to 110 m. Alluvium
thickness is less than 20 m. and characterized by a blocky GP material. Tuff horizons, with an approximate
thickness 4 to 12 m. can be described as weak to extremenly weak whereas silicified levels are generally strong
1o very strong and hard (-7). A slide morphology has formed over this unit which comprises sedimantary levels
having extremely different engineering property. This misleading slide morphology (suspected slide) has been
misunderstood even by well experienced engineers in lanslide subject. It caused money and time wasling.
Finally, any geological observation and investigation, carried out in the study area, have been analyzed and
interpreted in detail. All available evidences and features, which could be found relevant to geology,
geomorphology, geohydrology, and engineering geology were gathered and interpreted from engineering point of
view.

This suspected slide morphology was misunderstood and interpreted in a wrong way be a few engineers,
from another discipline, but they were decision makers, However a detailed geological and geotechnical
Investigation program was varried out and the actual field condition was declared explicitely. Throughout this
paper, it is aimed to give the simplified investigation methods which has been pointed out the vital necessity of
the geological and geotechnical studies particularly in preliminary investigation and desing phases of a large
engineering structure,
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