HiDROJEOLGJi OTURUMU HYDROGEOLOGY SESSION

GULBAHCE - ASAGIDEMIRCiLi KARAKOPRUSU (IZMiR)
KARBONATLI KAYALARINDA GELISEN KARSTLASMAYA
BAGLI SU AKIMLARI

WATER FLOWS DEPENDING ON KARSTIFICATION IN CAR-
BONATE ROCKS OF THE GULBAHCE - ASAGIDEMIRCiLi
CONJUNCTION (iZMiR) ;

Sevki Filiz ve Lutfu Yalcin Dokuz Eyliil Un1vers1te51, Muh Mim.
Fak. Jeoloji Mithendisligi Bolimii, Bornova - Izmlr .

Bugiin icin, catlaklh kayalarmn ve ozellikle karbonath kayalarm
hidrojeolojisinde baslica sorunlardan biri, akiferin geometrisinin
ortaya konmasidir., Karstik ortamlarin yeralt1 hidrodinamiginin
anlagilmasinda gerekli olan, akifer geometrisini belirleme islemle-
ri, yalniz arastirma alam 6lceginde degil, Karaburun Yarimadasr’-
nin baska hicbir kesiminde bile simdiye degin yapilmamgtir.

Arastirma alanindaki karbonatl kayalarda gelisen degisik yas, ko-
num ve nitelikteki karstlik akiferlerin geometrisinin belirlenmesin-
de, katman, catlak ve fay gibi yapisal 6geler, alan calismalariyla
birlikte, eldeki hava fotograflarimin da incelenmesi ve yorumlan-
masiyla haritalanmistir. Karstik akiferlerin boyutlarimi ve bicim-
lerini belirleyen yapisal égelerin, derinligine gidis ve degisimleri
de jeoloji kesitleri ve blokdiyagramlarla ortaya konmustur. incele-
me alamindaki karstik akiferlerin beslenme, bosalma ve yenilenme
ozellikleri belirlenmeye calisiimigtir.

Calisma alanindaki karstik akiferlerin, kirlenmeye karsi duyarli-
liklar: saptanarak, bu acidan alinmasi1 gerekli onlemler énerilmis-
tir. Bu tiir akiferlerin, tarim, turizm ve halk saghg: acistndan 6ne-
mi vurgulanmistir,

One of the main problem today in hydrogeology of the fractured
and especially carbonate rocks is the determination of the aquifer
geometry. The determination of the aquifer geometry which is ne-
cessary in understanding of the underground hydrodynamics of
karstik domains have not been studied yet not only in study area,
but in any region of the whole Karaburun Peninsula.
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Beding planes, joints, and faults which are necessary knowledge in
the determination of the geometry of the karstic aquifers in varied
aged, position and quality which developed in carbonate rocks of
the study area are mapped with the aid of available air photog-
raphs together with the field studies. Underground positions and
the variations of the structural elements which determine the di-
mensions and shapes of the karstic aquifers are explained with
the geological cross-sections and block-diagrams, Recharge and
discharge of the karstic aquifers in the study area are also inves-
tigated.

Sensibility of the karstic aquifers in the study area for pollution
is defined in the point of view pollution control. The importance
of these kind of aquifers is emphasized in the point of agricultu-
ral, tourism and public helt view.
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DUMLUCA (MARDIN - DERiK) BARAJ YERi VE CEVRESININ
KARST HiDROJECLOJiSi INCELEMESI

KARST HYDROGEOLOGICAL INVESTIGATION OF THE DUM-
LUCA (MARDiN - DERiK) DAM SITE AND VICINITY

Fikret Kacaroglu ve Giiltekin Giinay Hacettepe Universitesi, Miih.
Fak. Hidrojeoloji Miih. Boliimii, Beytepe - Ankara

Bu calisma, Giineydogu Anadolu Bolgesinde Derik ilcesinin kuzey-
batisindaki Dumluca baraj yeri ve cevresinin karst hidrojeolojisi
incelemesini kapsamaktadir. Devlet Su igleri (DSI) tarafindan Gii-
neydegu Anadolu Prejesi (GAP) kapsaminda onerilmis tesislerden
olan Dumluca baraji ile 2300 hektarlik tarum alanimin sulanmasi
planlanmistir. Baraj yerinde DSi’nin yaptig1 arastirmalar sonucu
bazi birimlerin su tutma yoniinden sorun yaratacagr dilsiiniilmiig
ve daha ayrintili arastirmalara gerek goriilmiistiir. Bu inceleme ile
soz konusu arastirmalara katki saglanmas1 amaclanmigtir,

inceleme alaninda yaslar1 Apsiyen-Sencmaniyen ile Pleyistosen
arasinda degisen birimler yer alir. Apsiyen-Senomaniyen’den Alt
Eosen’e kadar uzanan birimler cogunlukla kirectasindan olusur.
Bu birimler yer yer Pleyistosen yash bazalt ve alitvyon tarafindan
ortiilmiistiir.

Alandaki kirectas istifinde Alt, Orta ve Ust olmak iizere ii¢ geci-
rimli karstik birim (akifer) ayrilmigtir. Bunlar arasinda gecirim-
siz ve az gecirimli birimler bulunur. Bazalt ve alilvyon da ayr1 hid-
rojeoloji birimleri (akifer) olarak degerlendirilmistir. €n alttaki
gecirimli karstik birim yeraltisuyu acisindan en énemli akiferdir.

inceleme alanindaki su noktalarina ait bilgiler toplanarak hidro-
jeoloji haritasi hazirlanmistir. Su érneklerinin kimyasal analiz so-
nuclar1 degerlendirilmis, karsilagtirmalar yapilmis ve su kimyasi
haritas1 hazirlanmigtir, Hava fotograflarn incelenerek 1/20.000 61-
cekli kirik izi haritas1 hazirlanmistir. Onalt1 degisik lokasyonda
alinmis olan eklem olciimleri bir bilgisayar programi yardumiyla
degerlendirilmis, diyagramlar hazirlanmgtir.,

Yeraltisuyu beslenim ve bosalim hesaplamalari, karstik birimlerin
cevre alanlarla hidrolojik iliskilerinin varhgim ortaya koymustur.

Inceleme alani sulari, sulama suyu simiflamasi acisindan genellik-
le C;S; sinifinda yer alan, «az sodyumlu, orta tuzlu» sulardir.
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Bolgedeki Kkirectaslarinda yiizey dremajimin kontrolunda derin
karstlasma gelismistir, Kirectas1 istifi dik kenarl, V-sekilli vadi-
lerle derinlemesine yarilmistir, Karst sekillerinin en gelismis ola~
n1 karenlerdir. Biiyiik magaralar ile diger erime ve ¢ékme yapilar
cok yaygin degildir.

Kirik izleri ve eklem sistemlerinin derisme gosterdigi konumlarla
karstlasmanin yogunlagtigi yénler arasinda uyumluluk bulundugu
ve bilyilkk karst kaynaklarinin kirik hatlarinmin Kesistikleri yerler-
den bosaldiklar: saptanmistir.

Dumluca baraj yerinin iizerinde yer aiacagi killi kirectas1 birimi
ile bazalt ve aliivyonun su tutma yéniinden giivenilir olmadigi so-
nucuna varimustir, Ozellikle killi kirectasindaki erime boslukla-
rindan olusacak kacaklarin alttaki yogun sekilde karstlasmis bi-
rime ulagmasi ile 6nemli miktarda su kacagi olabilecektir.

This study includes the hydrogeological investigation of Karst
system of Dumluca dam site and its vicinity located at the north-
west of Derik district in Southeast Anatolia. Dumluca dam which
is proposed in Southeast Anatolian Projet (GAP) by State Hyd-
raulic Works (DSi) is planned to irrigate 2300 hectares of agri-
cultural land. The result of the studies carried out by DSI at the
dam site has shown the presence of some leakage problems in some
units and additional detailed studies have been proposed. This in-
vestigation is aimed to contribute to the researches.

The study area is covered by Apsien/Cenomanien-Pleistocene aged
rocks. Most of the Apsien/Cenomanien-Lower Eocene aged rock
units consist of limestones. These units are overlain by Pleistocene
aged basalts and alluvium in some parts of the area.

The thick limetone sequence is divided into three pervious and
karstified units (aquifers), as Lower, Middle and Upper units.
Among these units, impervious and slightly pervious units are pre-
sent. Basalt and alluvium are considered as seperate hydrogeologi-
cal units (aquifers). The lower unit of the karstified formations
is the most important aquifer from the point of groundwater.

Daha on the water points was collected and used to prepare the
hydrogeological map. The results of the chemical analysis of the
water samples were correlated to each other and were used to pre-
pare the hydrochemistry map. Air photographs of the study area
were studied and 1/20.000 scaled fracture trace map was drown.
Daha on the joint system measured diuring the field studies at
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sixteen different locations, was analylized using a computer prog-
ram and diagrams were constructed.”

The calculations for the groundwater recharge and discharge va-
lues, indicate that karstic units have hydrological connections
with the adjacent areas.

The waters of the study area are usually classified in C,S, class of
the irrigation water classification.

Under the control of the surface drainage deep karstification is
developed in the limestones. The limestone sequence is cut ver-
tically by steep-sided, V-shaped karst valleys. The most developed
karst landforms are karrens. The big caves and the other solution
and collapse structures are not dominant.

It has been observed that there is a good correlation between
fracture traces, intensively jointed zones and intensively karsti-
fied zones and that the big karst springs discharge at locations
where the fracture traces intersect each other.

It 1s concluded thet the clayey limestone, basalt and alluvium
which are going to be the future foundation to Dumluca dam re-
servoir are not sufficient from the point of water tightness. There
will be serious leakage rate due to the seepage which will probably
start from the solution cavities in the clayey limestone and reach
intensively karstified unit beneath the clayey limestone.



YAGISIN KARSTiK KAYNAK AKIMLARI UZERINE ETKISI :
MANiISA KARSTIiK KAYNAKLARI

EFFECT OF PRECIPITATION ON KARSTIC SPRING DISC-
HARGES : MANiSA KARSTIC SPRINGS, WEST TURKEY

Cahit Yeserten, Serdar Bayarr ve Alparslan Arikan Hacettepe Uni-
versitesi, Mith. Fak. Hidrojeoloji Mith. Bélimii, Beytepe - Ankara

Caliyma alam Turklye’mn batisinda, Manisa ili simirlary icerisin-
de; Akisar ovasli ve dolaylarlm ‘kapsamaktadir. Bolgede Mesozoyik
karbonatii birimleri asil karstik akiferi; Neojen karbonath birim-
leri ve Neojen-Kuvaterner tortullari da ikincil akiferleri olugtur-
maktadirlar.

Bolgede yer alan yirmi kadar karst kaynagmdan Goksu, Goldegir-
meni ve Sarikiz kaynak gruplari izmir sehrinin 2000 yilina kadar
icme ve kullanma suyu gereksinimini karsilamayr amaclayan «iz-
mir . icme Suyu Projesi» icerisinde arastirilmig ve acilan isletme
kuyular: ile gellstlrllmlslerdlr

Kaynaklarl blrmcll olarak besleyen Mesozoylk karbonatl aklferl
havzada. derm bolgesel dolasima sahiptir. Yapllan hidrojeolojik
incelemelerde havzadakl Mesozolk karbonath akiferin biiyiik bir
depolama hacmine sahlp oldugu ve 25-30 yillik sular icerdigi sap-
tanmagtir,

Calismada akiferin karstik ozelliklerinden dolayi, piston akis ku-
ram1 geregince kaynak akimlarmmin gecmis yillardaki yagislardan
gecikmeli olarak etkilendikleri diisiniilmiis ve akimlarin gecmis
yillardaki yagislar ile iligkileri arastirilmistir. Bu tiirden bir karst
akiferinin yilik yagislardan cok eklenik yagislardan etkilenme ola-
siliginin kuvvetli olmasindan dolay1 ¢calismada 30 y1llik eklenik yagis
degerleri kullanilmistir,

Kaynak akimlar ile eklenik yagislar arasindaki iliskinin matema-
tiksel ifadesi birinci derece denklemler diizeyinde gerceklestiril-
mistir. Daha yiiksek mertebedeki matematiksel ifadelerin kullaml-
mas1 ile daha anlamh sonuclarin alinabilecegi diisiiniilmektedir.

Calismada uygulanan yaklasim tiirlerinden birisi Thornthwaite
yontemi ile yillik fazla su degerlerinin saptanmasi ve bu degerle-
rin litolojik ozelliklere bagh eclarak yeraltisuyuna akis degerlerine
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doniistiiriilmesi ile kaynak akimlarina olan etkilerinin arastirilma-
s1 seklindedir. Bir diger yaklagum ise, su tasima ozellikleri acisin-
dan onemli litolojik birimler iizerindeki yagig miktarma bagh
olarak olusan yeraltisuyuna akis degerleri ile kaynak akimlar: ara-
sindaki iliskininin arastiriimas1 seklinde olmustur. '

Bu calismalar sonucunda Goksu, Goldegirmeni ve Sarikiz kaynak
akimlarmm etkilendikleri gecikme zamanlari saptanmis ve orta-
lama verdileri sirasiyla 1.4, ¢4, 1.5 m’/sn (1%68-1980 donemi) olan
bu kaynaklarin akimlarimnin yagisla iligkisi iizerine oldukca anlam-
Ii bagmtilar bulunmustur. Goksu ve Géldegirmeni kaynaklari icin
ileriye doniik olasih verdileri belirli bir hata limitinde hesaplan-
mistir. Sarikiz kaynak grubu icin ise gecikme zamaninin sifir yil
olmasindan dolay: ileriye donitk verdi hesaplar1 yapilamadiysa da
kaynak akiminin yakin gelecekteki nitel degisimi saptanabilmigtir.
Olusturulan bagmtilar kullamlarak kaynak akimlarmn gelecekte-
ki degerlerinin hesaplanmasi ile izmir sehrinde su kullanimin
yillara gore planlamak ve istenmeyen su sikintilarini énlemek ola-

sihidar,

The study area covers the Akhisar piain and its vicinity in the
northern border of Manisa province, west Turkey. In this, region,
the main karstic aquifer is the carbonate units of the Mesozoic
age and the secondary aquifers are the Neogen carbonate units
and Neogen-Quaternary sedimentary series.

Goksu, Goldegirmeni and Sarikiz springs : The three springs out
of about twenty karst springs, have been investigated and develo-
ped in the body of «izmir Domestic Water Projecty» which aims to
supply the demand of domestic water for the city Izmir until the
year of 2000.

The karstic Mesozoic aquifer, which is the primary recharge source
of the springs has a deep regional circulation. The previous hyd-
rogeological investigations have point out that, the Mesozoic car-
bonate aquifer in the watershed has an extremely big storage vo-
lume and has 25-30 year aged waters. In this study because of the
these features of the aquifer it has been tought that the spring
discharges are affected by the previous precipitations with a cons-
tant time lag (delaying time), depending on the «Pision Flow
Theory.»

In this type of karst aquifers, the possibility of the affecting by
the cumulative deviation of precipitation is stronger than the one
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by annual precipitation. The periods of thirty and flfty years of
precipitation have been used in the study.

The mathematical definitions of the relation between spring disc-
harges and cumulative deviation of precipitation values, have been
realized in the order of first degree eqiiations. It has been thought
that more meaningful results can be obtained by using the hxgher
order mathematlcal equations.

One of the approximation types used in this study is the calcu-
lation of the water surplus values by using the Thornthwaite met-
hod and the conversion of these values to the net groundwater
recharge values. Another approximation type is also to investigate
the relation between spring discharges and the net recharge of
groundwater values which oecur related to the precipitation
amount over the lithological units which are 1mportanf because
of their water transmlssmg porerties.

As a consequence of these studies, the time lags which affect Gok-
su, Goldegirmeni and Sarikiz springs discharges have been defined
and quite meaningful equations have been established on the disc-
harge values of these springs (which have the annual average
discharge values of 1.4, 0.4, 1.5 m?®/sec respectively).

For Goksu and Géldegirmeni springs the estimated discharge va-
lues in the future have been calculated by the help of these equa-
tions. Since there is no delaying time for Sarikiz spring only the
qualitative variation of the discharge can be defined, but it is not
possible to calculate quantitative values.

By calculating the estimated discharge values of the spring with
the help of established equations, it is possible to organize the wa-
ter usage and to prevent the undesirable water deficiency in the
city of izmir. '



PECENEKOZU YORESININ (TUZ GOLU DOGUSU) HiDROJEO-
LOJi iNCELEMESi

HYDROGEOLOGICAL INVESTIGATION OF THE PECENEK-
OZU REGION (EAST OF SALT LAKE)

Mustafa Degirmenci ve Giiltekin Giinay Hacettepe Universitesi,
Miih. Fak. Hodrojeolojn Miih, Boliimii, Beytepe - Ankara

Tuz Golii dogusunda yer alan Pecenekozii vadisi GD-KB dogrul-
tusunda uzanir ve Pecenekozii deresi tarafindan drene edilir. Dre-
naj alani 646 km? dir. :

inceleme alaninin yiizey ve yeraltisuyu potansiyelini ve kalitesini
belirleyen bu ¢alisma Sereflikochisar ve dolayindaki yerlesme alan-
larinin bugiinkii ve gelecekteki icme, sulama ve <anayi suyu ge-
reksinimine ¢oziim bulabilmek amaciyla yapilmistir. :

inceleme alaninda i¢ Anadelu’nun tipik karasal iklimi egemendir.
Sereflikochisar meteoroloji istasyonu degerlerine gore, yillik orta-
lama sicaklik 12,6 C°, yillik ortalama yagis ise 357 mm dir. ince-
leme alan icindeki Panli istasyonunda ise ortalama yagis 451,7
mm dir.

inceleme alaninin biiyiik bir kism1 magmatik ve metamorfik ko-
kenli kayaclar ile Pliyosen yash birimler olusturur Pegenekozu
deresi ve kollarinin gectigi vadi tabanlarinda kalmhgl 19-30 m ara-
sinda degisen aliivyon yer alir. Sereflikochisar kuzeyinde ise bol-
gesel yayillima sahip jipsli birimler bulunur. ~

Callgma alanini kuzeyden sinirlayan granit, doruklarda bol gatlak-
I kirikli ve eklemlidir. Granit birimi, tasidig: yeraltlsuyunun bii-
yik bir bolimiinii kiiciik verdili kaynaklar halinde bogsaltirken;
mermer birimi, kaynak olusturmayip, diisiikk kotlarda dokanak ha-
linde bulundugu Pliyosen serilerini beslemektedir. Pliyosen seri-
leri, yagistan ve ayrica dokanak halinde bulundugu granit ve mer-
merden beslendigi icin, kumlu ve cakilli diizeylerinde bel miktar-
da yeraltisuyu tasir. Ancak, bogenin genel morfolojik yapisinin bir
sonucu olarak; bu suyun bir kismi vadi yamaclarinda kaynaklar-
la, biiyiik bir kism1 da yeraltindan aliivyona bosalmaktadir. ince-
leme alaninda yiizeysel akistan ve yeraiti akisindan gelea tiim su-
larin toplandig1 birimi alitvyon olusturur,
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inceleme alaminda en énemli akifer aliivyondur. Genellikle serbest
akifer ézelligindedir. Verimliligi vadi tabaminin genigligine gore
bolgesel farkhihk gosterir. Ozgiil verimi farkhh bolgelere gore 5,76
ile 0,13 1t/sn/m arasinda degismektedir.

Yapilan yeraltisuyu bilancosuna gore, toplam yeraltisuyu besleni-
mi 16,3 x 10° m*/yil dir. Bunun yaklasik 5,9 x 10° m*ii kaynaklarla
bosalirken, yilda 1 x 10° m® su s1g kuyularla cekilir. Buharlagma-
terleme ile olan kayip 4 x 1¢° m?/yil, Pecenekdzii deresine olan bo-
salim ise 54 x 10° m?/y1l dir.

Pecenekozii deresinin yillik ortalama akim 1,088 m?/sn, ortalama
yillik toplem akim 34,3 x 10° m?/yil, baz akim ise 0,173 m?*/sn, dir.
Yeraltisuyu kullanmim acisindan birinci derecede alilvyoniar olmak
iizere, topografyamin uygun oldugu bolgelerde Pliyosen serilerin-
den de onemli olciide yararlanmilabilir.

Bolgede icme suyu icin uygun alanlar, granitin olusturdugu tepe-
lerde, besienim alanlarmin goreli olarak genis oldugu boigelerdir.
Buralarda granit-Pliyosen serisi dekanaginda yapilacak kaptaj ca-
lismalar ile 5-10 1t/sn kadar iyi kaliteli su elde etmek clasidir. Bu
bolgelerin yerlesim alanlarina goére yiiksek kotlarda olmasi, su ile-
timini ez-n2omik kilacaktir.

Sulama suyu acisindan Sereflikochisar'm kuzeyinde yer alan jips-
li birimlerden cikan sular fazla tuzlu olup kullanmaya aygun de-
gildir. Diger bolgelerdeki sendaj kuyu sular1 ise orta tuzlulukta
olup, sulama suye acisindan C,S;-C;S; smnift sulardwr. Yiizey ve
kaynak sularinin niteligi genellikle iyidir.

The study area, located at the east of Salt Lake, is about 646 sq km
and is drained by the Pecenek¢zil stream which flows in SE-NW
direction. ‘

The aim of this study was to determine the potentials and the
quality of surface water and groundwater in the area, in order-
to solve the problems related to demand of drinking, irrigation
and industrial water today and in the future at Sereflikochisar
and its vicinity,

The characteristic semi-arid climate of Central Anatolig is domi-
nant in the study area. The average annual temperature js 12.6°C
and the mean annual precipitation is 357 mm according to the
meteorological data from Sereflikochisar metecrologicat station.

78



Panli meteorological station within the study area, however
determines the mean annual precipitation as 451.7 mm.

Most of the study area is covered by magmatic and metamorphic
rocks and Pliocene deposits. The valley of Pecenekozil stream and
its tributaries covered by an alluvium with 10-30 'm thickness. At
the north of Sereflikochisar there are also some- gypsum bearing
units. ’ ' ' ’

The northern boundary of the study area consists of granite whiéh
has an intensive, well developed fracture and joint system at its
crests. Although the great amount of groundwater discharges from
granite by means of small springs; marble does nct have any sp-
rings, but feeds adjecent Pliocene age rocks at the low elevations.
Pliocene age rocks contain a great amount of groundwater in their
sand and gravel bearing layers, becavse they are recharged not
only by precipitation but also by the groundwater in the adjacent
granite and marble. But as a result of the morphological structu-
re of the catchment area, the water contained in Pliocene series
is discharged by means of springs and feeds alluvium in the study
area.

The primary aquifer is alluvium in the study area. It is generally
in the form of unconfined aquifer. The yield of the aquifer varies
according to the width of valley. The specific yield varies between
5.16 1t/sec/m, and 0.131 1t/sec/m.

The total groundwater recharge is 16.3 x 10° m3/year, in accor-
ding to groundwater budget. The 5.9 x 10° m?®/of this amount disc-
harges by the way of springs, the 1 x 10° m?® of this amount is
used from the dug wells. Evapotranspiration value is 4 x 10 m?3/
year and discharge to Pecenekézii stream 5.4 x 10° m®/year.

The mean annual flow rate of Pecenekozili stream is 1.688 m3/sec
and the mean total flow ise 34.3 x 10° m?3/year and the base flow
ise 0.173 m?3/sec.

Alluvium is the primary aquifer for the groundwater utilization.
Also Pliocene series can yield an important amount of groundwa-
ter where the topography is suitable for the discharge of ground-
water.

The convenient areas to supply the drinkeng water are the ones
covered by granite, which has relatively large recharge areas. In
these areas it is possible to extract 5-1¢ 1t/sec high quality ground-
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water from the contact of grnite and Pliocene series by means
of development processes. The location of these areas which. are
ralatively at high altitudes than the villages and towns, will make
the conducting of the water economical.

The groundwater, discharging from the gypsum bearing rock units
at the north of Sereflikochisar is not convenient tc use for irriga-
tion and drinking because of their high salinity rate. The well
waters in the other parts of the study area have a medium salinity
rate and are in classes C2-S1 and C3-S1 of the salinity classifici-
ation. Chemical qualities of surface and groundwaters are gene-
rally good.
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SICAK SU JEOTERMAL HAZNELERIN SONLU ELEMANLAR
YONTEMIi iLE BENZESIMI

FINITE ELEMENT SIMULATION OF HOT-WATER TYPE. GEO-
THERMAL RESERVOIRS

Nurkan Karahanoglu ODTU Jeoloji Miih. Boliimii,. Ankara

Bu arastirmada, yerdegistirme, bosluk basinci ve sicakl:k gibi bi-
linmeyen degiskenler ile elasto-plastik gerilme-birim uzama ilis-
kisi kullanilarak, jeotermal hazneler icin tiimiiyle eslendirilmig
sonlu elemanlar modeli sunulmustur. Matematiksel model, denge,
sivi akimi ve enerji akimi denklemlerini kullanarak, gézenekli or-
tamda es zamanli tasman, kiitle akimi ve 151 akimi mekanizmalari-
m birlestirmektedir. Modeli olusturan diferansiyel denklemler, fi-
ziksel degiskenlerin sabit oluslarina (siv1 6zgiill agirhg:r disinda)
dayanmakta olup sicak su tipi jeotermal hazneler icin gelistiril-
mistir,

Modelde kullanilan denklemlerin c¢oziimiinde, bilinmeyen degisken-
lerin zaman ve uzakliga bagh degisimlerini veren ve tiim denk-
lemleri es zamanlh olarak cozen bir algoritma uygulanmistir. Bu
algoritmada, bilgisayar kullanim zamanimi en diisiik diizeyde tu-
tabilmek icin, enerji denkleminde bulunan ve denklemlerin dog-
rusalligini bozan kovektif terimin etkisi, bir onceki zaman coziim-
leri kullanilarak giderilmistir.

Denizli-Kizildere jeotermal sahasindaki bir kuyuya ait verilerden
yararlanarak model, gercek saha kosullarina uygulanmistir. Elde
edilen sonuclar, hazne icerisinde gozlenen ve hesaplanan bosluk
basinc1 ve sicaklik degisimleri arasinda cok iyi bir uyum saglan-
digim gostermektedir

In this research a fully coupled finite element model is piesented
to simulate the geothermal reservoirs in terms of the unknown
variables of displacement, pore pressure and temperature using
an elasto-plastic stress-strain relationship. The mathemstical mo-
del combines the simultaneous mechanisms of subidence, mass
flow and heat flow through porous media by utilizing the equilib-
/ rium, fluid flow and energy flow equations. The governing partial
differential equations are based upon constant physical parameters
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(except fluid density) and formulated for hot-water type geother-
mal reservoirs.

A simultaneous solution algorithm is applied to the modelling
equations yielding transient and spatial distributions of the
unknown variables. During the solution algorithm, the non-line-
arity due to the convective term in the energy equation is elimi-
nated by using the value of the convective term at the previous
time step to keep the computer processing time at a minimum.

Application of the simulator to actual field conditions is perfor-
med by simulating the production history of a well located in the
Denizli-Kizildere geothermal field. The results show an excellent
agreement between the computed and the observed values of tem-
perature and pore pressure variations throughout the reservoir.
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GULLU KOYU (USAK - ESME) ICME SULARINDA FLUORUR
DUZEYi VE KOKENi

FLUORIDE CONTENT OF DRINKING WATERS IN USAK - ES--
ME, GULLU VILLAGE AND ITS ORIGIN

Nazmi Oruc¢ ve Mithat Vicil Anadolu Universitesi Miih. - Mim. Fak.,.
Eskigehir ' ‘

Usak-Esme ilcesi Giillii Koyiinde icme suyu olarak uzun yillardan
beri kullanilan cesme ve kuyu sularindan alinan 11 adet su orne-
ginde potansiyometrik yontemle yapilan analizde fluoriir diizeyle-
rinin 0.7 ppm ile 2.0 ppm (ortalama 1.35, median 1,60) oldugu sap-
tanmistir. Diinya Saghk Teskilat'nca, yillik ortalama yiiksek  s1-
caklik degerine gore bolgede (Giiney, 18.8°C) icme suyunda kabul
edilebilecek fluoriir diizeyleri 0.7 ppm (alt smmir) ve 1.2 ppm (iist
sinir) arasindadir. Giillit Koyiinde dogup bu sular1 siirekli icen 10-
30 yas grubundaki insanlarmn yiizde sekseninin disierinde fluoriir

nedeniyle olusan, sar1 kahverengi lekeler (dis fluoruzu) goriilmiis-
++ ++
tiir. Su orneklerinde fluoriire ek olarak pH, Ca + Mg 5
= = - - + +
CO; ,HCO; ,Cl , SO, ,Na , K analizleri de yapilmis ve

fluoriir diizeyleri ile iliskileri aragtirilmistir.

Fluoriiriin kokeninin belirlenmesinde kdyde yapilan jeolejik arazi
cahsmasma ek olarak, alinan kaya¢ Orneklerinin ince kesitleri
mikroskopta incelenmisiir. Elde edilen bulgulara gore Giillii Ko-
yii icme sularindaki fluoriiriin olasili kokeninin Pliyosen yash
golsel kirectaglari icerisinde bulunan ve mikroskop calismasinda
goriilen amorf fluorit (CaF;) ile ilgili oldugu kabul edilmistir.

Eleven samples of drinking water collected from Gillil Village of
Usak-Esme, were analyzed for fluoride by using potentiometric
method. The fluorite contents of the waters varied from 0.7 ppm
to 2.0 ppm (mean, 1.25, median, 1.60). The water samples contained
fluorides equal of higher than recommended control 'imits for
fluorides in drinking water by WHO. During the survey of the vil-
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lage, it was observed that, eighty percent of the people, born and

raised in the village and aged between 10 and 30, had mottled ena-
++ ++ + =
mel-(dental fluorosis). pH, Ca + Mg , CO; , HCO;
- = + +
Cl ,S0, ,Na ,K concentration of the water samples were

also determined and the relationship between the chemical com-
position and fluoride content was investigated.

The geological survey of the village area and microscopic exami-
nations of the rock samples were carried out and the results obta-
ined were used to determine the origin of fluoride. Amorphous
fluorspar (CaF,) mineral existing in pliocene lake limestones, ob-
served onder microscope, was considered as a possible origin of
fluoride in the water samples.



JEOKIMYA OTURUMU GEOCHEMISTRY SESSION

DUSUK DERECELi AYRISMA KOSULLARINDA ELEMENT HA-
REKETLENMESi VE JEOKIMYASAL VERILERIN KULLANIMI

ELEMENT MOBILITY DURING LOW GRADE ALTERATION
PROCESSES AND HANDLING OF GEOCHEMICAL DATA

Mustafa Ozcelik MTA Genel Midiirligii Maden Etiid Dairesi, An-
kara

Diisiik dereceli ayrisma kosullarinda magmatik kayaclardaki pek
cok element hareketlenir ve sonucta element derisimi fzgiin mag-
matik degerlerden onemli élciide farklilagabilir. Bozunmanin de-
recesi ve boyutlar1 kayaclarin kristallenme derecesine, dokusuna
ve ayrismanin fiziksel kosullarmna baghdir. O halde, ayrismaya
ugramis kayaclarm kimyasi cesitli jeokimyasal ve petrojenetik ca-
hgmalarda kulanilmadan once, ayrismanin etkilerini ve element-
lerin hareketlilik derecelerini saptamak, saghikh bir yorum icin
gereklidir.

Bu yaklasim, diisitk fakat farkli derecede ayrismaya ugramis olan
Malatya-Polusagi sahasinin volkanik ve yari-derinlik kayaclarma
uygulanmistir. Mikroskopik incelemelere dayamlarak kayaclar ay-
risma derecelerine gore iic gruba ayrilmistir : En az ayrigmis, ay-
rismis ve ¢ok ayrigmis kayaclar. Herhangi bir magmatik kayac
toplulugu, eger kimyas1 ikincil ayrigmalarla degismemisse, gecir-
digi magmatik evrimi yansitan diizenli ve sistemli element degi-
simleri gosterir. Her grup icin aym ayr1 hesaplanan elementler
aras1 denestirme katsayilar1 ve gerekli hallerde yapilan degisim
diyagramlar1 bu varsayimdan hareketle incelenmis ve degerlen-
dirilmistir. Varilan sonuclar soyledir : ‘

1) En az ayrismig kayaclarda, elementler arasi degisimler ve
element derigimleri biiyiik oranda ozgiin magmatik degerler olup
jeokimyasal ve petrojenetik calismalarda kullanilabilirler. En ha-
reketsiz veya ayrismadan en az etkilenen elementler Zr, Nb, Y, LI,
Ce, Ti, P, Ni ve Cr dur. Ana elementlerin ¢cogu énemli &lciide ha-
reketlenmemistir, ama sozii edilen caligmalar icin en hareketsiz
elementler yeglenmelidir. K, Rb ve Zn degerleri ile ézellikle S, Sr,
Ba ve Cu degerlerinin kullanominda dikkatli olunmahdur.
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2) Ayrismis ve cok ayrigmis kayaclarda K, Rb, Sr, Ba, Cu,
Zn, S ve ana element derisimleri énemli olciilerde farklilasmig-
tir. Bu nedenle jeokimyasal ve petrojenetik calismalarda kullaml-
mamalidir. Bunlarin yerine yukarida sayilan en hareketsiz ele-
mentler ve ozellikle Zr, Y ve Ti kullamlmahdir. Siilfidlesme gos-
teren kayaclarda Ni ve Cr degerleri fazla giivenilir olmayabilir,

Many elements in magmatik rocks become mobile during low grade
alteration processes and their concentrations may deviate conside-
rably from the original igneous values. The degree and extent of
the alteration depend on the degree of crystallinity and texture
of the rocks and the physical conditions of the secondary proces-
ses. Therefore, it is essential to determine the extent of element
mobility before the chemistry of altered rocks is employed for
geochemlcal and petrogenetic studies.

An attempt is made to study the element mobility in the volcanic
and hypabyssal rocks of the Polusagi area, Malatya, which have
undergone various degrees of alteration. This is done by dividing
the rocks into 3 groups of - the least altered, altered and strongly
altered -rock based on microscopic examination. Evaluation and
comparison of inter-element correlation matrices and scatter plots,
with the assumption that any rock suite whose chemistry has not
been changed by secondary alteration processes, should exhibit
regular and systematic trends of changing element concentrati-
ons with progressive igneous processes, led to the following conc-
lusions < ‘

1 — Chemical abundances and inter-element variations in the
least ‘altered rocks are toa large extent of original igneous values
and can be employed in geochemical and petrogenetic studies.
However where possible, the elements, Zr, Nb, Y, La, Ce, Ti, P,
Ni and Cr which are highly immobile, should be given priority
although most of the major elements can also be used. Care must
be taken w1th K, Rb and Zn and especially with S, Sr, Ba and Cu.

2 — K Rb Sr, Ba, Cu, Zn, S and major element concentrati-
ons in the more altered and sulphidised rocks have been mobilised
and cannot be used in geochemical and petrogenetic studies. Ins-
tead, the above mentioned immobile elements, particularly Zr, Y
and Ti should be used. Cr and Ni concentrations in the sulph1dlsed
rocks must be treated with caution.



AKDAGMADENI (YOZGAT) KONTAKT METASOMATIK YA-
TAKLARINDA SIVI KAPANIM CALISMALARI '

FLUID INCLUSION STUDIES ON THE CONTACT MET‘ASOMA
TIC DEPOSITS OF AKDAGMADENI YOZGAT ‘

Ahmet Sagiroglu MTA Genel Midiirligii Maden Etiid Dairesi, An-
kara

Bu cahgma Akdagmadeni kursun-¢inko yataklarinin saydam mi-
nerallerinde goriilen sivi kapanimlarda yapilan incelemeleri kap-
samaktadir. Bu amacla yataklarin degisik kusaklarindan alinan
orneklerden 6zel olarak hazirlanmis ince kesitler mikroskop altin-
da incelenmis, kapamimlar ozellikleri saptanarak gruplandirilmig-
tir. Daha sonra, bu ozel olarak yapilmus ince kesitlerde siv1 kapa-
mm cahsmalart icin gelistirilmis 1sitici-dondurucu Chaixmeca
marka Birlesik tabla ( Combined stage) da dondurma ve homojen-
lestirme islemleri uygulanmistir.

Dondurma islemleri ile donma baglangic s1cak11klar1 (freezing dep-
ression points) saptanmis, bu sicakhiklardan kapamim sivilarinin
tuz icerikleri (% NaCl esdegeri olarak) ve basing degerleri bulun-
mustur.

Homojenlesme sicakliklar: cesitli kusaklarin olusum s1cakllklar1m
vermektedir.

Dondurma calisgmalari sonucu, manyetit - granat - piroksen ve epi-
dot - amfibol olusvm evrelerinde hidrotermal cozeltilerin tuzlulu-
gunun yiiksek (% 20 NaCl esdegeri) oldugu, daha diisiik sicakhk
evrelerinde ise dereceli olarak azaldig1 (epidot - klorit - siilfid evre-
sinde % 1¢ NaCl esdegeri ve kaolinit - muskovit evresinde ise %
3-4 NaCl egdegeri) saptanmistir. Dondurma calismalar1 ayrica ba-
sincin 300-500 bar arasinda degistigini gostermistir.

Homojenlesme sicakliklari, manyetit - granat - piroksen. epidot -
amfibol, epidot - klorit - siiifid ve kaolinit - muskovit evrelerinde
olusum sicakliklarinin sirasiyla 500°C, 460-490°C, 390-430°C ve 320°C
(basing ve alet ayarlama diizeltmeleri yapilmis degerler) oldugu-
nu gostermistir.

Bu calisma bulgularinin tiimii bu yataklara uygulanan diger jeo-
termometre ve jeobarometre yontemleriyle varilan soniiclarla cok
iyi bir uyum gostermektedirler.
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This study covers the investigations carried out on the fluid inc-
lusions of the transparent minerals of the Lead-Zinc deposits.
Specially prepared chips were made from the samples collected
from different zones of the deposits and were studied under mic-
roscope. Features of. the inclusions and thus the inclusion types
were determined. Then homogenization and freezing studies were
made by using a Chaixmeca combined heating and freezing stage.
Freezing studies provided freezing depression points which were
utilized to estimate salt content (as NaCl % equivalent) of the
inclusion fluids and geological pressures.

The homogenization temperatures give the formation temperatu-
res of different zones.

The freezing studies reveal that the salinity of the hydrothermal
solutions were high (20 % NaCl equivalent) during the magne-
tite - garnet - pyroxene and epidote - amphibole stages and gradu-
ally decreased during the lower - temperature stages (10 % NaCl
equivalent during the epidote - chlorite - sluphide stage and 3-4 %
NaCl equivalent for the kaolinite-muscovite stage). In addition,
these studies indicate a pressure of formation ranging from 300
to 500 bars. ‘

The homogenization studies provided formation temperatures for
the magnetite - garnet - pyroxene, epidote- amphibole, epidote -
chlorite - sulphide and kaolinite - muscovite stages as 500°C, 460-
490°C and 320°C respectively (values are corrected for pressure and
calibration). ‘

All the findings of this study are in good agreement with the results
from other geobarometry and geothermometry methods applied to
these deposits:
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DOGU KARADENiIZ BOLGESi GRANITiK SOKULUMLARININ
BiR BOLUMUNUN JEOKiMYASI VE PETROLOJiSI

GEOCHEMISTRY AND PETROLOGY OF A PART OF THE GRA-
NITIC INTRUSIONS OF THE EASTERN BLACK SEA REGION

Ramazan Dogan MTA Genel Midiirliigii Maden Etiid Dairesi, An-
kara ‘

Espiye ilcesinin yaklasik 40 km gi‘meyinﬂe mostra veren granitik
kayaclarin jeokimyasi incelenmis ve bir petrolojik yoruma gidil-
mistir.

Cesitli fazlarda olusmus sokulum kayaclarinmin jeokimyasal &zel-
likleri, tipik kalk-alkali farklilasma gosteren daha genc¢ dolerit,
andezit porfiri ve mikrogranit dayklarin kimyasal bilesimleri ile
istatistiksel yontemlerle karsilastirllmis ve granitik kayaclarin bii-
yiikk bir kismimin bazaltik-orta¢c bir magmadan kalk-alkali farkli-
lasma sonucunda olustugu ortaya konulmustur.

Bazaltik ksenolitler iceren sokulum kayaclarmin kimyasal bilesim-
lerinde bolgede kalk-alkali farkhlasmay: temsil eden geng ﬂayk-
larin bilesimlerine gore onemli bir degisiklik goriilmedigi halde,
sist ksenolitleri iceren sokulum kayaclarmmin jeokimyasal ozellikle-
rinde bazi anormallikler saptanmis ve éziimlemenin kismen etkili
oldugu kanisina varilmigtir.

Diger sokulum kayaclarindan farkh jeokimyasal dzellikler goste-
ren daha yash granitik kiitlelerin, sistlerin kismi ergimesi sonu-
cunda olustugu goriisit éne siiriilmiis ve bu goriis mineralojik ve
petrografik verilerle desteklenmisir.

Granitic rocks which crop out approximately 40 km south of Espiye
have been investigated geochemically and some petrological interp-
retations have been made.

The geochemical features of the intrusive rocks formed in various
phases were compared statistically with the chemical compositions
of the younger dolerite, andesite porphyry and microgranite dykes
which show typical calc-alkaline fractionation trends. This revea-
led that most of the intrusive rocks originated from a basaltic-
intermediate magma as a result of calc-alkaline fractionation.

89



Although the intrusive rocks containing xenoliths of schists show
some geochemically anomalous values, due to assimilation, those
containing basaltic xenoliths do not display any significant geoc-
hemical differences as compared with the calc-alkaline fractiona-
tion trends represented by the composition of the younger dykes
in the region.

Partial melting of the schists is proposed for the origin of the
older granitic rocks which have different geochemical features
than the other granitic rocks of the area. This proposal is further
supported by the petrographic and mineralogic studies.
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GUNEYDOGU TURKIiYE'DEKi PETROL TiPLERININ JEOKiM-
YASAL iNCELENMESI

GEOCHEMICAL CHARACTERIZATICN OF OIL TYPES, SOUT-
HEASTERN TURKEY

Haci Saver TPAS Arastirma Merkezi, Ankara

Giineydogu Tiirkiye'deki petrollerin kékenlerinin taninmasi i¢in
yedi petrol sahasindan (Selmo, Celikli, Garzan, Raman, Bat: Ra-
man, Giiney Dincer ve Camurlu) alinan petrollerin jeokimyasal
analizleri yapilmistir, Bu petroller iki ana ve bir orta grubu olus-
turacak sekilde gruplandirilabilmektedir. Gruplar1 olusturan pet-
roller genel nitelikleri, karbon izotop degerleri, API graviteleri,
kiikiirt yiizdeleri, vanadyum-nikel oraplar1 biyolojik marker (Ste-
ran ve triterpan) icerikleri, pristan-fitan oranlari ve fluoresence
fayflarina gore aywrt edilirler. Celikli ve selmo petrolleri birinci
grubu; Raman, Bat1 Raman, Giiney Dincer ve Camurlu petrolleri
ikinci grubu; Garzan petrolii de orta grubu olusturur. Bu gruplar:
olugturan petroller farkli anakayalardan tiiremis clmahdirlar.

A geochemical characterization of the oils from the seven oil fields
(Selmo, Celikli, Garzan, Raman West Raman, South Dincer and
Camurlu) 1n southeast Turkey has been accomplished to investi-
gate their origin. The oils are divided into two major groups, with
one intermediate. These groups are distinguished by their gross
composition, carbon isotopic composition, - API gravity, percent
sulphur, V/Ni, biological markers (sterones and triterpanes), pris-
tane/phytane and fluoresence spectrum. Oils from Selmo and Ce-
likli fields make up the first group, while oils from Raman, West
Raman, Camurlu and south Dincer constitute the second group.
Garzan oil appears to be intermediate. These groups are attributed
to different source rocks.
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YESILYURT (ALASEHIR) URANYUM BELIRTiLERi VE BUN-
LARIN KAYNAK, LIiTOLOJi VE DiYAJENEZ iLE OLAN iLiS-
KiSi

YESILYURT (ALASEHiR) URANIUM OCCURRENCES AND THE-
IR RELATIONS TO SOURCE, LITHOLOGY AND DIAGENESIS

Hiiseyin Yilmaz Dokuz Eylil Universitesi Miih. - Mim. Fak. Jeoloji
Mith. Bolumi, izmir ‘

Yesilyurt uranyum belirtileri yiiksek miktarda uranyum iceren
(x = 4.5 ppm) diisiik dereceli metamorfik kayalarca aitlanan ne-
hir cokelleri icinde olusmustur. S6z konusu cokeller Neojen yasli,
bol kil, silt ve karbonat hamurlu kaba kirintili malzemeden olu-
surlar, Akarsu cokelleri yanal ve dikey yonde, uranyum yigisumla-
rinin korunmasini olumsuz yoénde etkileyen, ¢ok ani degisimler
gosterirler. Cevher belirtilerinin mineralojik ve jeckimyasal teme-
le dayali simflamasinda oksitli (yiizeyde ve az derin) ve oksitsiz
(derinlerde) diye iki tiir saptanmugstir. Oksitli belirtiler, bolca he-
matit ve oksitlenmis diger demir iceren minerallerce yansitilir.
Oksitsiz belirtiler ise pirit ve siderit varligi ile tanimlanir. Her iki
tiir belirti icinde de hicbir uranyum minerali saptanamamigtir.
Ancak bunlarin otoradyografisi, uranyumun kil hamuru i¢inde tek-
diize dagildigina gosterir. Uranyum yigisim ile ortamdaki pirit-
siderit bollasmasi arasinda yakin bir iliski vardir. Oksitli belirti-
lerde asir1 hematitlesme ve hematitlesmis bolca pirit psédomorf-
lar1 gozlenir. Pirit, ¢cevre metamorfitlerinden karbonatli cézeltiler
icinde tasinan uranyum cokeliminde énemli bir rol oynamistir.

Akarsu cokelleri daha sonraki evrelerde tektonik olarak yiiksel-
mistir. sonucta uranyum belirtilerinin biiyiik bir béliimii bol kal-
siyum iceren oksitli meteorik yeraltisularinin etkisi ile tahrip edil-
mis ve boylece uranyumca zengin akarsu kumtaslari ve konglome-
ralarin cogu kalsit-dolomit ile ¢imentolanmigtir. Sonucta kumtag
ve konglomera ara maddesinin bir parcas1 olarak bulunan uran-
yum, kalsit ve dolomit tarafindan ornatilmistir. Céziinen uran-
yum da ortamdan uzaklagtirilmis ve tortullar icinde dagilarak or-
talama, x = 10 ppm lik bir taban deger olusturmustur. Boylece,
oziinde, Yesilyurt calisma alanindaki tim belirtiler epijeniktir.
Uranyumun tek kaynagi da metamorfik kayalardir.
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Yesilyurt uranium occurrences were formed in fluviatile sedimen-
tary rocks, which are underlain by low-grade metamorphic rocks
with high contents of uranium (x : 4.5 ppm). These occurrences
occur in conglomerates and sandstones, with abundant clay, silt
and carbonate matrix of coarse clastic sedimentary rocks of Neo-
gene age. Fluviatile sedimentary rocks show abrupt lateral and
vertical changes forming unfavourable conditions for the preser-
vation of uranium concentrations. On the basis of their minera-
logical and geochemical characteristics, they can be divided into
types : oxidized (at surface and shallow depths) and unoxidized
(at deeper parts). Oxidized occurrences are represented by heama-
tite and other oxidized iron-containing minerals whereas unoxi-
dized occurrences are identified by the presence of pyrite and side-
rite. No major uranium-bearing mineral was identified by any
technique in the both type of occurrences. However, autoradiog-
raphs of samples revealed a rather uniform distribution of ura-
nium in the clay-rich matrix. There is. a close relationship bet-
ween uranium concentration and pyrite-siderite abundance in se-
diments. Pervasive heamatitization and presence of abundant hea-
matitized pyrite pseudomorphs are also observed in the oxidized
occurrences. Pyrite played an important role in the precipitation
of uranium in carbonate solutions transported from ths surroun-
ding metamorphic rocks into the fluviatile sediments.-

Much of the fluviatile sandstones and cenglomerates rich in ura-
nium was influenced by oxidized and Ca-rich meteoric groundwa-
ter, and, therefore, was cemented by calcite and dolomite. There-
fore, uranium occurring as a part of sandstone and conglomerate
matrix was replaced by calcite-dolomite, Desolved uranium was
removed from its place and disseminated throughout the desiments
forming an average background, x, of 10 ppm. U. All the uranium
occurrences ‘in the study area, therefore, are epigenetic in origin,
formed by precipitation of uranium by groundwater solutions that
moved through host rock. The basement metamorphic rocks are
believed to have been the only source of uranium.



PALEONTOLOJi OTURUMU PALEONTOLOGY SESSION ;

KIZILViRAN (KONYA) CEVRESINDE BULUNAN FOSILLi OR-
DOVISiYEN COKELLERi ,

FOSSILIFEROUS ORDOVICIAN SEDIMENTS FROM KIZILVi-
RAN (KONYA)

Cazibe Sayar ITU Maden Fak. Jeoloji Miith. Béliimii, istanblil

Konya'nin batisinda, Konya-Beysehir yolunun 43 km sinde Kizlvi-
ran (Kiziloren) koyii yakininda Devoniyen ve Permo-Karbonifer
yasinda oldugu bilinen sedimanter serinin asagi diizeyleri yaklagik
250-300 m kalinhikta kirmizi renkli kirintih Kkayalardan olusur.
Baghica kumtasi, kuvarsit, silttasi, seyl, kalkerli seyllerle yer yer
kirectagi, fillat ve talksist ardalanmasimndan olusan bu tortul seri
icinde baz1 diizeylerde brakiyopod, ostracod, krinoid fosilleri bu-
lunmugtur. Tektonik olaylar etkisiyle fosiller cogun bicimi bozul-
mus, kalkerli kavkilar Kkloritlesmis, serizitlesmis ve krinoidler ye-
niden kristallenmistir. Bu nedenle morfolojik ve anatomik ozel-
liklerini kismen kaybeden brakiyopodlarla yapilabilen baslica cins
tanimlamalarina gére : Aulonotreta sp., Eoconulus? sp., Petrocra-
nia sp., Acrotretid., Glyptorthis sp., Ptychopleurella sp., Howellites?
sp., Dicaelosia aff. transversa, Leptellina sp., Sowerbyella sp., Eop-
lectodonta? sp., Ptychoglyptus sp., Strophomena? sp., Didymelasma
sp., Oligorhynchia sp., ile Ostracod : Kraussella sp., Cretopsis sp.,
Caretocypris sp., ve Crinoid : inadunata Grup : Ottawacrinus? sp.
taminmistir. Bu fauna genis anlamda «Ordovisiyen» yasim belir-
tir; fakat pek cok cins Orta ve Ust Ordovisiyen tipleridir, 6zellikle
Dicaelosia transversa isve¢ ve Estonya’da Ust Ordovisiyen'de bulun-
maktadir.

Kizilviran koyil cevresindeki bu sedimanter istif 1 : 500 000 lik Tiir-
kiye Jeoloji haritasindan Devoniyen ve Permo-Karbonifer yasin-
da gosterilmistir. Bu serinin si1§ denizel tertulardan olusan karak-
teristik kirmizi renkli asag1 tabakalari yukarida verilen fosil ice-
riklerine gore «Devoniyen oncesin cokelmistir. Bolgede calismalar
siirdiiriillmekte ve ayrintili sonuclar beklenmektedir.

The shallow water red coloured clastic sediments of about 250-300
m. thick underlined the Devonian and Permo-Carboniferous sequ-
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