ASARCIK (SEBINKARAHISAR-GIiRESUN) URANYUMLU
Pb-Zn-Cu CEVHERLESMESi :

ASARCIK (SEBINKARAHISAR-GIRESUN) URANIUM
BEARING Pb-Zn-Cu MINERALIZATION

Faruk Calapkulu Dokuz Eylﬁl Univ, Miih. - Mim. Fak. Jeoloji B&-
liimii, Bornova - izmir - ) _

Dogu Karadeniz Metalojenik Bolgesi’nin giiney kisminda yer alan:
Asarcik cevherlesmesi Ust Kreiase-Paleosen yash alkali granit, ku-
varsh siyenit icinde, KB-GD yénlii, dik, yaklasik 2500 m. uzunluk,
533 m. goriiliir yiikseklik ve iistten alta dogru artan 0.1-4.75 m. ka-
hnhk gosteren damarla temsil olunur, Damar cevresindeki kayac-
larda etkin turmalinlesme ve hidrotermal alterasyon goézlenir.

Damar turmalin, kuvars, apatit, karbonat gangh olup bir¢ok reku-
rans gosteren pirit, arsenopirit, blend, galen, kalkopirit, tetraedrit,
burnonit, bulanjerit, aikinit ve siyah uranyum minerali (pesblend)
parajenezi ile temsil olunur,

Cevherlesmenin parajenetik incelemesi ile minerallerin genel siik-
sesyon icindeki konumiar: ve diisey olarak zonal dagilimlar: ortaya
konarak benzeri yataklarda oldugu gibi alt seviyelere degru Ag, Bi
ve U tenorlerinin arttig1 saptanmgstir. Orneklerde Ag 1200 gr/t ve
Us 05 % 2.9 a kadar cikmaktadir,

Bu calismalar ile Asarcik cevherlesmesinin TANANEVA G. A da-
mar tipi uranyum yataklar1 smiflamasinda «Pesblend - Karbonat
grubunun, Pesblend-Kalsit-Siilfit alt grubwnda yer alabilecegi sap-
tanarak Tiirkiye’de siilfiirlii damarlara bagli mezotermal uranyum
cevherlesmelerinin bulundugu ortaya konulmustur.

Asarcik mineralization which is placed in the Southern part of
East Black Sea Metallogenic province is found in Upper Cretace-
aus-Paleocene aged alcaline granite, quartz siyenite. The vein is
oriented to the Northwest - Southeast direction. Its dip is almost
vertical. It shows 2500 m. length and 533 m. apparent height and
0.14.75 m. width which increases from bottom to the top. Intense
tourmalinization and hydrothermal alteration can be seen in the
rocks around the vein.
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The gangue consists of tourmaline, quartz, apatite and carbona-
te. The vein is represented by alternating pyrite, arsenopyrite,
sphalerite, galena, calcopyrite, tetraedrite, bournonite, boulangeri-
te, aikinite and black uranium  (pitchblende) mineral paragenesis.
By the paragenetic studies of the mineralization the localities
of the minerals in the general succession and vertical zonality is
determined. Ag, Bi and U tenors increases towards the deeper le-
vels as seen in the similar deposits. In the samples the following
values are obtained : 1200 gr/t Ag; 2.9 % U; Os.

According to these studies, it can be said that Asarcik mineraliza-
tion is placed in the sub group of pitchblende-calcite-sulphide
of «Pitchlende-carbonate» group in the TANANEVA G. A. classifi-
cation of the vein type uranium deposits and mezothermal urani-
um mineralizations associated with' sulphide bearing veins has
been determined to take place in Turkey.
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ISTRANCA KITA KENARI METAMORFiK KUSAGINDA
GRANIT YERLESIMi VE iKiZTEPELER Cu-Mo
MIiNERALIZASYONUNUN KOKENi

GRANITE EMPLACEMENT IN THE ISTRANCE
PERIPHERIAL METAMORPHIC BELT AND
GENESIS OF THE IKiZTEPELER Mo-Cu MINERALIZATION

Sener Usiimezsoy istanbul Univ. Mith. Fak. Jeoloji Béliimil, istan-
bul

Istranca kita kenari Triyas-Jura yasii metamorfik kusaginda yer
alan pliitonik kayaclar metamorfik ve post metamorfik pliitonitler
olarak ikiye ayrulir. Metamorfik pliitonitler meta ¢okel kayaclar:
ile yapisal ve metamorfik olarak uyumludur. Metamorfik pliitonit-
leri Sivriler tonaliti ve ikiztepeler pliitonu olarak isimlendirilmistir,
Sivriler tonaliti cekirdekten cepere dogru, milonit gnays, blasto
milonit ve bantli milonitlere doniismiistiir.

ikiztepeler pliitonu yogan K-feldspatlasma (Potasik alterasyonu)
sonucu total kimyasal bilesimi granite doniigmiistiir. Stokwork tipi
ikiztepeler Cu-Mo cevherlesmesi hidrotermal alterasyon ile kéken-
sel iligkilidir.

Hidrotermal alterasyon;
I — Potasik alterasyon;

a) Biyotik, K-feldspat

b) K-feldspat, Klorit, Serizit-Kuvars
IT — Serisitik alterasyon

a) Serisit, Klorit, Kuvars
b) Serisiti Kuvars zonlarina ayrilir,

Stokwork tipi molibden cevherlesmesi potasik alterasyon zonu ile
sinirhdir,

Post metamorfik pliitonik kiitleler lic ayr1 sokulum fazina ayrihir.
Bunlardan birincisi Demirkdy, Karanhk Koy, Siikrii Pasa pliiton-
lar1 olusturur. Diger intriizyon fazlarim ise Giineybatida Derekdy
plittonu, Kuzeydogu da ise Karacadag pliitonu kiitlesi olusturur.
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Demirkdy pliitonu giiney c¢eperinde gabro fasiyesi yer alr; ve ku-
zeye dogru diyoritik fasiyese geger. Gabro ve diyoritik yersel kusag:
genis yayimh distan ice dogru zonlanan kuvarsdiyorit tonalit ve
granodiyorit kusaklar1 takip eder.

Karacadag pliitonu kuzeyde diyoritik bir faz clarak yer almakta-

dir. Giineye dogru monzodiyoritik ve monzonitik gecislidir.

Derekoy pliitonu cevresinde olivin gabro ve gabrodan olusan bazik
bir-zondan, monzo gabro, monzonit ve kuvars monzonitik bir ku-
saga gecer. '

Pliitonik kiitleler es magmasal mikroporfirik dokulw cat1 tarafin-
dan ortiilmiistiir,

ikiztepeler. cevherlesmeyi stokwork molibden-kalkopirit damarlar
olarak ileri derecede makaslanmis ve altere olmustur. ikiztepeler
pliitonunda, molibdenli pegmatit damar1 biciminde Yuda deresin-
de sistlerde ve seelit iceren skarn cevherlesmeleri olarak kontak
zonlarinda yer alir, "

Stokwork tipi molibden ve kalkopirit cevherlesmesi mineraloji ice-
rigine- gore ii¢ tipe ayrilir,
©.a) '“Kuvars—K.feldspat-Molibdenit, Kalkopirit ve Pirit da-
marlar1 i
b) Kuvars-Kalkopirit ve Pirit damarlar: -

¢) K-feldspat ve Kuvars icinde Molibdenit damarlar.
Skarnlasma ile iligkili cevherlesme iki zona ayrilir.
a) Kontak skarn

ince taneli selit, kalkopirit ve magnetit iceren Granat-diyopsit
skarn.

b) Pelitik honrfels ve epidotfelste yer alan kalkopirit da-
’ marlan.
' c) Skarn zonu cevresinde mermerler icinde yer alan Gale-
nit-Sfalerit damarlar:

The plutonic rocks which are taken place in the Istranca periphe-
rial Triasic-Jurasic metamorphic belt are diveded as metamorphic
plutons and post metamorphic plutons.

104



Metamorphic plutons are structrally and metamorphically concor-
dand with the meta sedimentary host rock.

Meta plutons are namely Sivriler pluton and Ikiztepeler pluton.
Both of these pluton are Jurassic age.

sivriler pluton had sheared to mylonite gneiss, blasto mylonite and
layer mylonite from core to contack.

ikiztepeler pluton had been transformed to granitic composition
by the result of the intensively K-feldspthition.

Stockwork type ikiztepeler Cu-Mo mineralization is genetically
related with the hydrotermal alteration. Hydrothermal alteration
zone subdivided into

I — Potasic Alteration
11 — Serisite Alteration :

Stockwork type Cu-Mo mineralization limited by the potasic alte-
ratation zone,

Post metamorphic plutons had been divided into three intrusive
phase base on petrographic and minerologic. One of these phase
are formed by Demirkdy, Karanlik K6y and Siikrii Pasa plutons.
The other pluton, phase are represented by Derekéy pluton at
southwest and Garacadag pluton at northwest,

Gabroic phase had been formed southern edae of the Demirkoy
pluton which is transform to diorite to ward the north.

Concentrically zoned Quartzdiyorite, tonalithe and granodiorithic
belt had occupied at the core of the pluton.

Karacadag pluton had been occupied by diorite phase from north
which is transform to monzodiorite and monzonitic phase.

Derekdy pluton comprises from olivin gabbro and gabbro to monzo
gabbro and monzonite around, the southern part of the pluton.
The northern part of the pluton had been formed by mainly mon-
Zonite and quartz monzonite.

These hypideomorphic plutonic bodies had been covered by co
magmatic microporhiric roof.

Ikiztepeler mineralization had taken place in highly sheared and
f:lltered ikiztepe pluton as stokwork molybdenite-chalco-pyrite ve-
ins. Shelit mineralization occured in the skarn zone that closely
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contact whith pluton. Molybdenite bearing pegmatitic vein are
also observed in the Yudadere.

Stokwork molbdenite and chalcopyrite mineralization may be sub-’
divided in to three base on mineralogical contents of the veins.

a) Quartz-K, feldspath-Molybdenite-chalcopyrite and pyrite veins.
b) Quartz-chalcopyrite and pyrite veins.

¢) Molybdenite in K-feldspat-Quartz,

Skarn type mineralization

Mainly scheelite mineralization had occured in the skarn zone
which is surrounded the veinitic type mineralization. Mineraliza-
tion which are associated with the skarnification may be up divi-
ded into three zone.

a) Inner contact skarn

Garnet-diopsit skarn which is contain fine grained schelite with
chalcopyrite and magnetite. '

b) Chalcopyrite mineralization in pelithic hornfels or epidot fvel‘s.

¢) Galenit- Sfalorite veins in the marble zone of the skarnfication.
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DEMIRCi BITUMLU SEYLLERINiN JEOLOJiSt,
MIiNERALOJiS1, CRGANiK MADDE BiLESiMi VE KOKENi

GEOLOGY, MINERALOGY, ORGANIC MATTER
COMPOSITION AND ORIGINE OF DEMIRCi
BITUMINOUS SHALES

Ugur inci Dokuz Eylil Univ, Mith - Mim. Fak. Jeoloji Miih. Bo-
lumi, Izmir

Demirci (Manisa) cevresindeki bitiimlii seyi iceren ve 1060 m ka-
Imhga erisen Miyosen istifi ,alitan iiste; Kurtkdyii Formasyonu,
Yenikéy Formasyonu, Mahmutlar Formasyonu ve Demirci For-
masyonuna béliinmiistiir,

Kurtkdyili Formasyonu, baglica gnays bilesenli cakiltag: ve kumtas-
larindan olusur. Yenikéy Formasyonu, kaba ve ince taneli kumta-
s1, kalkerli seyl, camurtas1 ve kirectasi kaya biselenlerini kapsar.
Mahmutlar Formasyonu grimsi-yesilimsi, sist ve gnays bilegenli ca-
kiltasi, kumtas: ve tiifitlerden olusur (Oriiciiler Uyesi). Birim, hav-
za ortasinda Akdere Tiifii ile simgelenir. Mahmutlar Formasyonu,
alttaki birimleri uyumsuz olarak iistler. Demirci Formasyonu, in--
ce taneli kumtasi, -camurtagi, BITUMLU SEYL, tiifit ve seyl kaya
bilesenlerini icerir. Havzanin dogu sinirmnda yaklasik K-G dogrul-
tuda yayilan volkanik kayalar (Sevincler Volkanitleri) baghca an-
dezit, tiif ve riyolitlerden olusur.

Kurtkéyii ve Yenikéy formasyonlarimin kaya tiirii ve tortul yap1
ozellikleri, birimlerin aliivyal yelpaze ve akarsu ortamlarinda ¢6-
keldigini yansitir, Birikim alani, Mahmutlar Formasyonunun ¢o-
kelmesiyle birlikte, zaman zaman akarsu katilmalari ile kesilen,
durgun ve yari batakhik gol ortam niteligine doniisiir. Tortul bi-
rikim ve havza sirlari, olasilikla Miyosen oncesine aif KD-GB
gidisli ve Miyosende yeniden isleyen, faylar ile kontrol edilir.

Demirci Formasyonu icindeki bitiimlii seyller Akcakertik, Akdere
ve Kayali Dere’de bulunur. Akcakertik’deki bitiimlii seyl toplam
kalinhg1 16 m ye erigir.

Bitiimlii seyllerin mineral bilesimi x-ray difraksiyon yontemi ile
yari kantitatif saptanmistir .Egemen mineral bilesenler opal CT
Ve zeolite (klinoptilolite ve heulandit) dir. Kuvars, muskovit, mont-
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morillonit bol (> % 30); feldispat, dolomit ve kalsit az (% 5-10);
Jips ve pirit iz olarak (< % 5) bulunur. X-ray fluoresans yontemi
ile ekonomik olmayan 23 iz element saptanmistir.

Bitlimlii seyl organik maddesinin (bitiim + kerojen) % 50 den
fazlasy, bitiim + kil hamurundan olusur. Eksinit, inertinit ve vit-
rinit gurubu maseraller az oranda bilesime katilir,

Bitiimlii seyllerin, organik madde kokeni (ilksel organik madde)
vitrinit yansimasi, organik madde elementer bilesimi, doymus hid-
rokarbon karbon sayilari, petrografi ve palinoloji verilerine daya-
narak saptanmistir. Buna gore yoredeki bitiimlii seyllerin ilksel
organik maddesi, egemen olarak alg, az oranda bitki kirintisi ve
sporomorflardir, ‘

Miocene sequence in surrounding of Demirci (Manisa) containing
bituminous shale and reaching with a total thickness of 1060 m,
in ascending order;.is divided into the Kurtkdyit Formation, Yeni-
k6y Formation, Mahmutlar Formation and Demirci Formation.

Kurtkdyili Formation consists mainly of gneisse pebble conglome-
rates and sandstones. Yenik6y Formation contains coarse and fine-
grained sandstone, calcareous shale, mudstone and limestones. Mah-
mutlar Formation is made of greyish-greenish schist and gneisse
pebble conglomerate, sandstone and tuffit (Oriiciiler Member). The
unit is characterized with Akdere Tuff in the middle part of the
basin. Mahmutlar Formation unconformably overlies the lower
rock units. Demirci Formation consists of fine-grained sandsto-
ne, mudstone, BITUMINOUS SHALE, tuffite and shale rock com-
ponents. Volcanic rocks (Sevincler Volcanics) at the east margin
of the basin which is widespread in N-S direction is made of an-
dezit, tuff and rhyolites.

Features of the lithology and sedimentary structures of the Kurt-
koyll and YenikOy formations indicate that they are deposited
in alluvial fan and fluvial enviroments. Depositional enviroment
is in appearence of a stagnant and semi-marshy lake enviroment
together with deposition of Mahmutlar Formation which is inter-
mittently interrupted by streams. Sedimentary deposotion and ba-
sin margines are controlled by faults of possible pre-Miocene aged
trending NE-SW direction.

Bituminous shales in Demirci Formation take place at the Akca-
kertik, Akdere and Kayali Dere. Bituminous shale has a total
thickness of 16 m in Akcakertik.
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The mineral composition of bitumino . .
teq py x-ray diffraction method in se?xfizlgreltﬁz;?eefn Bweﬁtlga_
mmeml,components are opal CT and zeolite (klinogino??mate
heulandite). Quartz, muskovite and montmorillonite are ab1 e and
(> 30 %); feldspar, dolomite and calcite are minor (5 ﬁ:lcf)ani‘;
gypsum and pyrite are in trace amounts (< 5 %). Non L /0?’
twenty three trace elements have been determinat ; d economic
oresans method. ed by x-ray flu-

More " 5(.) 9% percent of organic matter of the bituminous shal

15.; rﬁade of bltluﬂlen -+ clay matrix. The exinite, inertinite and vite
rinite maserale groups contributed to the o Ar i i
less amounts. rganic composition in

The origine of the organic matter of the bitumi ;
mary grganic matter) has been determinatet(;1 n{iﬁﬁgstitaﬁi .(p}q"
reflection, elementary composition of the organic matte iy
n.umbers of the saturated hydrocarbon, petrography and " a(‘lt?wb;)n
g}cal data. According to these results, primary organic Hll)at;no v
bltulfninous shales in the region are dominately ;lgae 1ittl e
portion of plant detrius and sporomorphes. , =T
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PETROLOJi OTURUMU PETROLOGY SESSION

ERCIYES VOLKANITLERININ PETROLOJiSi
VE JEOKIMYASI ‘

PETROLOGY AND GEOCHEMISTRY OF THE
ERCiYES VOLCANICS

Yilmaz Giiner ve Omer Emre MTA Enstitiisit Temel Arastirmalar
Dairesi, Ankara
Halil Bas Selcuk Univ. Mim. - Miith. Fak. Jeoloji Bolumii, Konya

Erciyes dagi1 ve yakin cevresinde izlenen volkanizma Orta Anado-
lw’da goriilen Tersiyer ve Kuvaterner Volkanizmasinin en tipik or-
negini sunar. Ust Miyosende bashiyan volkanizma lav ve tiif gek-
linde Kuvaterner ortalarina kadar siirer.

Bazalttan riyolite kadar kalkalkali soyun biitiin bilesimleri izlenen
volkanizmada lavlarin mineralojik bilesimi Pasifik cevresi ada ya-
y1 kayaclarimin bilesimine uyarken kimyasal bilesimi Pasifik cev-
resi ve And tipi kayac¢ serileri arasmda gecis gosterir. Pefrokimya-
sal ozelliklerine gore kayaclarin olusumunda kita kabugunun da
onemli etkisinin oldugu anlasiimaktadir.

The volcanism which has been seen at Erciyas Mountain and sur-
rounding area is the most typical respresentative of the Tertiary
and Quaternary volcanism of the Central Anatolia. It begins in
Upper Miocene and continues until Middle Quaternary as tuffs.
The volcanism includes all compositions of the calcalkaline pro-
vince from basalt to rhyolite. The mineralogical compositions of
the lavas fit the composition of the island arc rocks of Pacific sur-
roundings, and the chemical composition of the lavas shows gra-
dation from Pacific surroundings rocks to And type rock series.
According to Petrohemical features of the rocks the continental
crust has affected the forming of the rocks.




AVNIiK (BINGOL) BOLGESI BITLiS MASiFi METAMORFIiK
KAYALARININ Rb-Sr JEOKRONOLOJISI

Rb-Sr GEOCHRONOLOGY OF THE BITLiS MASSIF
AVNIK (BINGOL) AREA

Cahit Helvaclt Dokuz Eylil Univ. Mith. - Mim. Fak. Jeoloji Miih.
Boliimii, Bornova - izmir

Avnik bolgesinde, Bitlis Masifi'nin Alt Birligine ait felsik metavol-
kanitler ve bunlarla ara katmanli apatitce zengin bantli ve ma-
sif demir cevherleri Avnik ve Yayla granitoidleriyle kesilirler. Me-
tavolkanitler ve granitoidler iizerine Alpin orojenezi sirasinda kiv-
rimlanmis ve metamorfize olmus olan Ust Birlige ait mikasistler
ve (?) Permiyen mermerleri uyumsuziukla oturur. Metavolkanitler
ve granitoidler ileri derecede feldispatlagmis ve silislesmislerdir.

Yayla graniti, yaklasik Rb-Sr yas1 olarak 347 =+ 52 Ma (IR = 7217
-+ 80) degerini verir, fakat albitlesmis Avnik gramtmdmm Rb-Sr
yasi, orneklerin farkh verilerinden dolayr 250 — 425 Ma yas araii-
zim vermektedir. Feldispatlagmis metavolkanitlerin 100 metrelik
bir kesitinden 91 = 9 Ma yasi tespit edilir. Avnik granitoidinden
bir 6rnek amfibol - kayac - feldspat yasi olarak 71 = 28 Ma ve di-
ger bir ornek ise biotit - kayac yasi olarak 41 = 1 Ma degerini ve-
rirler. Mikasist, klorit - muskovit yag1 olarak 38 = 2 Ma verir.

Casas bolgesindeki metavolkanitler icin, Yilmaz ve digerlerinin
(1981) verilerinden hesaplanan izokron yasi 454 + 13 Ma (IR =
7105) olarak bulunmustur. Bu yas, volkanizma yasi olarak yorum-
lanarak, Avnik metavolkanitleri icinde aym yas oOnerilebilir. Me-
tavolkanitlerin 90 Ma (Eoalpin) yas verileri, 10’larca metreden da-
ha fazla mesafeler icin, toplam - kaya¢, Rb-Sr sisteminin metamor-
fik olarak yeniden olustugunu ve olasilikla, genis yayihmh fel-
dispatlasma ve silislesmenin zamanini gostermektedir. Yayla gra-
niti verileri intruzyonun yasi olarak diisiiniilmektedir, Yiiksek IR,
Yayla granitinin daha yash kabugun anateksisi yoluyla olustuu-
nu belirtir. Geng - Alpin mineral yaslari, olasihikla, kivrimlanma
ve bindirme esnasinda yeniden kristallesmenin oldugunu vurgular.

In the Avnik area, felsic metavolcanies are interbedded with ban-
ded and massive apatite-rich iron ores, and are intruded by the
Avnik and Yayla granitoids. These rocks are unconformably over-
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lain (depositional contact) by micaschists and (?) Permian marb-
les, which were folded and metamorphosed during the Alpine oro-
geny. The metavolcanics and the granltmds are extenswely felds-
pathized and silicified.

The Yayla granite gives a poorly defined Rb-Sr age of 347 == 52 Ma
(IR = 7217 =+ 80) but the albitized Avnik body gives only a scatter
of data suggesting an age of 250 -425 Ma. Feldspathitized meta-
volcanics from a 100-mater section define an age of 91 = 9 Ma.
One sample of the Avnik granitoid gives an amphibole-rock-felds-
par «agey of 71 =+ 28 Ma and another gives a biotite-rock age of
41 = 1 Ma; a micaschist gives a chlorite-muscovite age of 38 + 2
Ma, '

An 1sochron age of 454 =+ 13 Ma (IR = 7105) for metavolcanics
in the Cacas area can be extracted from the data of Yilmaz et al,
(1981). We interprel this as the age of eruption, and suggest a si-
milar age for the Avnik metavolcanics. Our 90 Ma Y(anlpine) data
on these metavolcanics requires metamorphic resetting of whole-
rock Rb-Sr systems over tens of meters, and probably records the
time of pervasive feldspathitization and silicification. The data
on the Yayla granite are interpreted as the age of intrusion; the
‘high IR indicates an origin by anatexis of older crust. The late-
Alpine mineral ages probably reflect recrystallization during fol-
ding and thrusting. '
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SERPANTINLESMiS ULTRAMAFITLERIN. VE DONUSMUS:
BAZiK DAYKLARIN HiDRATE MiNERALLERE GORE .
NORMATIF MINERAL BIiLESIMiNi SAPTAYAN : - ' -
BIiLGISAYAR PROGRAMI .-~ 7 " *,

COMPUTER PROGRAM FOR THE NORMATIVE
COMPOSITION OF THE SERPENTINISED - - . .
ULTRAMAFICS AND ALTERED MAFIC DYKES

Nezih Tuzcu, Rahmi Pmnar ve Tiimer Alpaslan Dokuz Eylil Univ.

Mith. - Mim. Fak. Jeoloji Mith. Boliimil, ‘Bofr’foizé'-ié*‘zﬁif )

Magmatik kayaclarin incelenmesinde ve degerfendirilmesiride -¢ok
yonlii yararlari olan kimyasal analiz verileri- ¢esitli normlara, pa-
rametrelere ve indekslere doniistiiriilerek dteden beri kullanilmak-
tadir. Bunlardan genis uygulama alani olan C.LP.W. norm hesap-
lamasi ikincil doniisiimlere ugramis kayaclarin normatif bilesim-
leri konusunda bilgi verememekte, ancak, (OH) iyonu icermeyen
minerallerin dagihmlarim1 kayacin «goriiniir bilesimi» biciminde
ve H,O disinda belirlemektedir.

Ultramafitlerin yaygin déniisiim iiriinii olan serpantinitlere C.I.
P.W. normunun uygulanmasi, ilksel kaya¢ bilesimini yansitmak-
tan oteye gitmemektedir. Bu tiir kayaclar icin bu kez (OH) iceren
mineraller de g&z dniine alinarak Fortran IV dilinde % 1 hata pay1
ile diizenlenen yeni bir norm hesaplama programi, basta serpan-
tin olmak iizere déniismiis ultramafitlerde rastlanan tremolit, Kklo-
rit, brusit gibi oteki hidrate ikincil minerallerin de katilmasiyla
gerceklestirilmis ve major oksitlerin veri olarak degerlendirilme-
siyle ortaya konmustur. &zellikle, ultramafitlerin serpantinlesme
siddetlerinin saptanmasinda kolaylkla kullamilabilmektedir,

Aym program, kayac tiiriinii basta belirleyen ozel bir parametre-
nin kullanilmasiyla serpantinitlerde rastlanan gabroyik, doleritik,
diyabazik dayklarin Ca-Mg metasomatizmas1 sonucu doniisiimleriy-
le ortaya cikan hidrogranat, klorit v.b. gibi minerallerin % dagi-
hmlarini gésterebilmektedir,

S.ince long the data of chemical analyses being calculated into va-
Tlous norms, parameters and indexes are in general use to study
and evaluate the magmatic rocks. The CIPW norm calculation
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which is one of the most widely used classification system, is not
applicable to the end compositions of the altered rocks, on account
of the complex and variable compositions of the hydrous minerals.
The application of the CIPW norm calculation to the serpentini-
tes, which are alteration products of the ultramafic rocks, could be a
help to a simple reflection of original composition. For such rocks,
4 new FORTRAN IV program with 1 % error is achieved, primarily
taking into account the major oxide data on the basis of hydrous
minerals such as serpentines, tremolite, chlorite, brucite. Particu-
larly, the program is applicable to determine the serpentinization
intensity of the ultramafic rocks. -

This program, with the use of a particular parameter defining the
rock type, can be used for the minerals such as hydrogarnet, chlo-
rite, which are formed through Ca-Mg metasomatisms of the gabb-
roid, doleritic diabasic dyke rocks commonly occurring in the
serpentinites.
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BiGADIC FORMASYONUNDA BAZI ESER ELEMENTLERiN
DAGILIMI VE Sr iZOTOP JEOKIMYASI ,

Sr ISOTOPE GEOCHEMISTRY AND'DISTRIBUTION OF.
SOME TRACE ELEMENTS IN BiGADiC FORMATION

M. Niyazi Giindogdu Hacettepe Univ. Jeoloji Miih, Bélﬁmﬁ; Beyteé
pe-Ankara . ? :
Giirol Ataman Yiiksek Ogretim Kurulu, Ankara

Orta Miyosen-Alt Pliyosen yash bir golsel volkanosedimanter dizi-
limi temsil eden Bigadic formasyonu, alttan iiste dogru, Avgarbagl,
Degirmenli tiif, Uzuntepe, Emirler tiif ve iskele iiyelerinden olu§-~
maktadir. Bunlardan Avgarbagi iiyesi ile borat katmanlar da ice-
ren Uzuntepe ve Iskele iiyeleri, killi-karbonath birimlerle; Degir-
menli ve Emirler iiyeleri ise, klinoptilolitce zengin tiiflerle temsil
edilmektedir (GUNDOGDU, 1982). Bu calismada, Bigadi¢ formas-
yonunun karbonat (kalsit, aragonit, dolomit), borat (kolemanit,
iileksit), simektit (stevensit, saponit) minerallerinde Li, Sr ve Ba’-
un dagihmi incelenmis; bazi minerallerde de (karbonat, s1mekt1tv
Kklinoptilolit) Sr¥”/Sr% oram 6lciilmiistiir.

Elde edilen sonuclara gdre, karbonat mineralleri ile simektitlerin
Li ve Sr ortalama icerikleri, Avsarbasi iiyesinden 1iskele uyesme
dogru artmaktadir. Sr acisindan borat mineralleri arasinda da
gozlenen bu dagilim, ortam tuzlulugunun alttan iiste dogru artti-
gina isaret etmektedir, Diger taraftan, dolomitlerin ortalama Sr
icerigi, bu minerallerin, kalsitlerin dolomitlesmesi sonucunda olus-
madiklarini ortaya koymuistur.

Uzuntepe ve iskele iiyesi karbonat ve borat minerallerinde Sr’un
dikey dagilimimin incelenmesi, bu elementin borat aramasinda
kullanilabilir oldugunu gostermistir.

Boratlarla ardalanmali ve kimyasal ¢cokelmenin iiriinleri olan ste-
vensitlerin Sr¥/Sr*®¢ oranlari1 (0.7084), karbonatlar (0.7082) ve Kli-
noptilolitler (0.7085-0.7087) arasindadir. Bu ozellik, borat olusumla-
rimin, gol suyuna dogrudan karisan cozeltilerden itibaren gercek-
lestigini diisiindiirmektedir,

Bigadi¢c formation resresenting a lacustrine volcanosedimentary
Séquence of Middle Miocene-Lower Pliocene age has five members
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from bottom to top namely Avsarbasi, Degirmenli tuff, Uzuntepe,
Emirler tuff and iskele member. Among this members, Avsarbasi
and borate layers containing Uzuntepe and iskele members are
consists mostly of clayey and carbonaceous units, whereas De-
girmenli and Emirler members are represented by clinoptilolit-rich
tuffs (GOUNDOGDU, 1982). In this study distribution of Li, Sr and
Ba in carbonate (calcite, aragonite, dolomite), borate (colemanite,
iilexite), smectite (stevensite, saponite) minerald of Bigadic¢ for-
mation has been investigated and Sr®’/Sr®® ratio of some minerals
(carbonate, smectite, clinoptilolite) has been measured by mass
spectrometer.

According to the results of these analyses, Li and Sr average con-
tent of carbonate minerals and smectites show a gradual increase
from Avsarbasi to Iskele member, This distribution is indicating
an increase of environmental salinity from bottom to top of Bi-
gadic formation. This has also been observed in Sr content of bo-
rate minerals,

The vertical distribution of Sr content of carbonate and borate
minerals in Uzuntepe and iskele members shows that this element
could be used as a tracer in borate exploration.

Sr#7/Sr®¢ ratio differs in carbonates, stevensites (intercalated with
borates) and clinoptilolites being 0.7082, 0.7084 and 0.7085-0.7087
respectively, This narrow range suggests that borates are precipi-
tated from the solutions that are directly mixed up with lake water.
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iZMiR BATISI OFiYOLIiTiK TEKTONiK KAPANIMLARININ
Ca METASOMATIZMASI SORUNUNA YAKLASIM

AN APPROACH TO THE PROBLEM OF Ca-METASOMATISM
OF THE OPHIOLITIC TECTONIC INCLUSIONS
FROM WESTERN iZMiR

Nezih Tuzcu Dokuz Eyliil Univ., Miih. - Mim. Fak. Jeol. Miih. B&lii-
mii, Borvona - izmir :

Michel Delaloye Université de Genéve, Dept. de Mineralogie 1211
Geneve - Suisse

izmir batis1 ofiyolitik tektonik kapamimlarindan rodenjitler, izmir-
Ankara kusagindaki flis formasyonu icinde rastlanan tektonik ser-
pantinit mercekleri ile birlikte bulunurlar. Bu kapanimiar eski
bazik dayk parcalarmin merkez ve kenarlarinda iki ayr1 parajenez
olustururlar. Mg-parajenezi, koyu dayk kenarlarmmin tiimiiyle klo-
ritlesmesi sonucu ortaya c¢ikan 2-3 tip klorit ve serpantin minera-
linden meydana gelmistir. Actk renkli merkezde Ca-metasomatiz-
masimn etkisiyle hidrogranat, diyopsid, epidot, veziivyanit, sfen,
Kkalsit gozlenmistir.

Birincil minerallere iligkin izler ve ilkse] doku déniisiimler sonucu ’
silinmistir.,

Rodenjitik kapanimlarin merkezi % 32 yi bulan CaO icerirken
genel ortalama % 20 CaO civarindadir. Bu bélgede ikincil Ca-mi-
nerallerinin kristallesmesini saglayan kaynak, ultramafitlerin ser-
pantinlesmesiyle aciga cikarak dayk disindan géc eden CaO dir.
Rodenjitlesme olay1 tiimiiyle serpantinlesmeye bagh olarak ger-
ceklesmigtir.

The rodingitic inclusions from the west of izmir are associated
with the tectonic lenses of serpentinite in the flysch formation of
the izmir-Ankara zone. These basic inclusions present two different
baragenesis at the margin and center of the dykes. The magnesian
paragenesis which results from the total chloritization of the mar-
gin of the dykes consists essentially of two or three types of chlo-
rite and serpentine minerals. The light-colored center of the inc-
lusions is affected by Ca-metasomatism, the latter having produ-
ceéd in particular the hydrogarnet, vesuvianite, diopside epidote,
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sphene and calcite. The primary minerals and structures are in
general obliterated by the metasomatic transformations.

In the core of the rodingitic inclusions, the CaO content is 32 %
in max. and about 20 % in average. The CaO, involving the crys-
tallization of Ca-bearing minerals at the core is released by the
process of serpentinization of the ultramafic rocks and immigred
into the basic dyke.

The rodingitization has been realized in intimate relation with
the process of serpentinization.
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UYGULAMALI JEOLOJi OTURUMU
SESSION ON APPLIED GEOLOGY

ERZIN OVASI AKIiFERININ SONLU ELEMANLAR
YONTEMi iLE BENZESIiMi

FINITE ELEMENT SIMULATION OF ERZiN
VALLEY AQUIFER

Vedat Doyuran, Nurkan Karahanoglu ve &znur Mindevallh ODTC
Jeoloji Miih, Bolimii, Ankara

Yeraltisuyu kaynaklarindan geregince yararlanabilmek icin akife-
rin doga] ve yapay etmenlere kars: davramigini en iyi sekilde yorum-
lamak gerekir. Karmasik jeolojik ve hidrolojik kosullarin egemen
oldugu durumlarda akiferlerin hidrolik davramslarim1 modelleme-
de basit matematiksel denklemler ¢ogu kez yetersiz kalir, Bu gibi
sorunlar icin, bilgisayar kullanarak uygulanan sayisal modeller, en
etkin yaklasimi saglamaktadir,

Bu ¢alismada, sonlu elemanlar yaklasim ile hazirlanan sayisal mo-
del Erzin ovas: akiferine uygulanmstir. Erzin ovasinda, yeraltisu-
yu serbest akifer kosullarinda olusmustur. Bu nedenle, modelde,
yeraltisuyunun akisi Dupuit varsaymmi ile ifade edilmigtir, Model
icin iic noktah iicgen elemanlar agi tercih edilmigtir. Model, cesit-
li beslenim ve bosahm kosullar1 altinda yeraltisu diizeyi degisme-
lerinin benzesimini vermekte ve degisik simr kosullarmi icermek-
tedir. ;
Efficient utilization of ground water resources requires understan-
ding of the behaviour of aquifers in response to changing natural
and artificial conditions. For aquifers with complex geologic and
hydrologic conditions, simple mathematical equations may not be
adequate to simulate their hydraulic behaviours. The digital mo-
delling technique using computer provides the most efficient app-
roach to such problems.

In this study a digital modelling technique using finite elements
approach is applied to Erzin valley aquifer. In Erzin valley, the
ground water occurs under unconfined aquifer conditions. Thus,
the flow of ground water is expressed using Dupuit’e assumption
In the model three-nodal triangular elements are gldopted. The
model simulates ground water level fluctuations under various rec-
harge and discharge situations and also considers different boun-
dary conditions.
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DIKEY DRENAJIN KUCUK MENDERES HAVZASININ BATI
KESiMiYLE CUMAOVASI HAVZASININ HiDROJEOLOJIK
BAGINTILARINDAKi ONEMi

THE IMPORTANCE OF VERTICAL DRAINAGE IN THE
HYDROGEOLOGICAL RELATIONSHIP BETWEEN .
THE WEST PORTION-OF KUCUK MENDERES
AND CUMAOVASI BASINS &

Sevki Filiz Dokuz Eylil Univ, Mih. - Mim. Fak. Jeoloji Mih. Bo-
_ 1ﬁmi‘1, Bornova - izmir

Snndiye de?gin hep karst hldro]eolO]lSlnden SO0z edllmekte fakat di-
key drenaj deyimi ve ozellikle mermer hidrojeolojisi hic ele alin-
piamaktadir. Oysaki bu hususta Kiiciik Menderes Havzasi’yla Cu-
miaovasi Havzasynin Hidrojeolojik bagintilari bize dikey drenajin
ne denh onemh oldugunu (;ok iyi vurgulamaktadlr

Gergekten de CumaovaSI Torbal1 (Izm1r) dolaylarinda yaptlglmlz
hldro;eolo;u gahsma ve gozlemlen sirasinda hem Cumaovasi Hav-
zasrmin. timii ele almmls (Yaklagik 1060 km?), hem de bu havza-
nm Kuguk Menderes Havzasimin Bat: kesimiyle olan yeraltisuyu
bagmtllarlmn biiyiitk 6lcekte dlkey drenaJ yoluyla gerceklestigi or-
taya-konmustur,

Ad gecen bu iki havza iligkisinde Torbali dolaylarinda Kuzey-Gii-
ney uzammh yeraltl hldlollk esigi onemli engel tegkil etmektedir.
"Dlger taraftan mermerlerde olusan bol miktarda dev dikey drenaj
ornekleri de duden ve magara hldroggeolo;;xsme ne denli bagimh
4bir yeraltl su akim -ag1 varhgmi ortaya koymustur Bu durum ay-
'rlca kll’aglll ve soguk Kkis sabahlarmda Torbali-Cumaovas1 arasin-
daki tepelerde tiiten su buharlariyla da uzaktan gozle goriilebilir
vbu' karakter tasimaktadir.

Sonug¢ olarak hem dikey drena;; hem de gizli yagls bu yorenin hid-
rOJeolojlsine gok ozel ve orijinal renk katmaktadir.

T111 now the karst hydrogeology has been Commonly used but the
idea.of Vertlcal drainage and particularly the marble hydrogeology
was not taken sufficiently into consideration. As a matter of fact
the close relatlonsmp between the two basins, namely the Kuguk
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Menderes and Cumaovasi, has put stress on the importance of the
above mentioned principle,

The field study conducted by us and the observations got during
it have served two aims. We surveyed the whole Cumaovasi basin
hydrogeologically (nearly 1000 Km?) In addition to that the role
of vertical drainage inthe relation of Cumaovas: and Kiiciik Men-
deres Basins became clear.

The N-S Oriented underground hydrolic = Sill in the vicinity, of
Torbali forms an obstruction. in the relation of the two basins
mentioned above. On the other hand the numerous vertical drai-
nage patterns formed in the marbles show that the underground
water flow network is closely bound with the hydrogeology of dii-
den (natural pit or weel, oven, doline) and cavern system. Besides,
the ascending water vapors visible in cold frosty winter mornings
on hills between Torbali and Cumaovas: is another characteristic
observed from far away.

As a conclusion we can say that both the vertical drainage system
and an occultprecipitation are special and original aspects of the
hydrogeology of this area.
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KAPADOKYA BOLGESININ AKIiFER KAYALARI
AQUIFERS OF CAPPODOCIA

ihsan Taskin Devlet Su igleri, Ankara

Bolge genellikle volkanik kayalardan olugmaktadlr. En genis ya-
yilima tiifler sahiptir. Bunun yaninda bazaltlar ve andezitler de
yer ahr. Bazaltlar ve tiifler ekonomik degerde su icermektedirler.

Akifer kayalar ii¢ grup altinda toplamak miimkiindiir : Bazaltlar,
siingertagiar1 ve sert tiifler.

Bazaltlar birden cok volkanik faz iiriiniidiirler. Bunlardan yalniz
Giilgehir bazaltlar: ekonomik olarak su icerirler. Genis bir yayilim
olan kayalardan 500 It/sn’lik bosalim vardir.

Siingertas: seviyeleri : Nevsehirin giineyinde ve Tepekdy cevresin-
de yer alirlar. Nevsehirin giineyinde sondaj kuyular1 ile yeralti-
suyundan yararlamlmaktadir. Tepekoy akiferi ise 50 1t/sn’lik bir
bosalima sahiptir. Ayrica sondaj kuyular: ile ¢ekim yapilmaktadir.
Sert tiifler : Urgiip’iin giiney kesimlerinde yer alirlar. Yatay konum-
ludurlar ve derin vadilerle parcalanmis durumdadirlar. Yaygin bir
bosalimlar: vardir. Bazi kéylerde sondaj kuyulariyla yeraltisuyu
alinmaktadur,

The region is generally composed of volcanic rocks. These are tuff,
andesitic and basaltic rocks. The large area of region is covered by
tuff. Basaltic rock and tuff include water economicly,

Aquifers can be grouped in three titles. These are basaltic rocks,
pumices, and hard tuff,

Basaltic rocks are the products of different volcanic facies. The
Gulsehir basalts include water economicly. The discharge of Giil-
sehir basalt is 500 1t/sn,

Pumice levels are present at the southern part of Nevsehir and
around of Tepekdy. Groundwater is used at sounth of Nevsehir
Tepekdy aquifer has a 50 1t/sn. discharge.

Hard tuff covers the southern part of Urgiip, Hard tuff dips hori-
zontally. Most springs discharge the area. At some villages, ground-
water is taken using by wells,
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DUVERTEPE KAOLiIiN YATAKLARININ JEOLOJiSi
VE EKONOMiK DEGERLENDIRILMESi

THE GEOLOGY OF DUVERTEPE KAOLIN DEPOSITS
AND THEIR ECONOMICAL EVALUATION

Halak Sipahi Matel Hammadde Sanayi ve Ticaret A.S., istanbul

Bolgede temeli, Paleozoyik kristalin sist ve mermer ile genellikle
Ust Kretase yash oldugu kabul edilen grovak, radyolarit, serpantin,
kirectas1 v.b. olusan bir karmasik (melanj) meydana getirmekte-
dir. Eski temelin iizerinde farkh safhalarda olusmus ve farkli pet-
rolojik bilesimde tersiyer volkanitleri bulunur. Tabanda, volkan
bregi, aglomera, lav, temele ait parcalar ve pirit kapsayan taban tii-
fiit yer alir, Bu arada yer yer bentonit ve opal mercekleri bulun-
maktadir. Bunlari, genellikle kaolinlesmis, ince taneli dasit tiif or-
ter. Bolgenin en nitelikli kaolin ocaklar1 bunun icerisinde yer alir.
Daha sonra yayilimi simirli olan, yer yer silisifiye veya bentonitik
seviyeler gosteren bir dasit tiif goriiliir. Bunun iizerine ise genellik-
le kaolinlesmis, serbest silis tasiyan kaba taneli dasit-riyodasit bi-
lesiminde yeni bir tiif gelmektedir.

Yatagin ozellikleri, Tersiyer volkanizmasim takiben cikan hidro-
termal eriyiklerin kaolinlesmede etkili oldugunu gostermektedir.
Daha sonra, asit biinyeli ve Neojen yash tiiflerin H,SO,’ce zengin
yiizey ve yeralt1 sular ile bozusarak aliinitlesme ve kaolinlesmeye
neden oldugu goriilmektedir.

Diivertepe - Sap¢i - Mumeun dolayinda 7.500.000 ton muhteme] kaolin
rezervi hesaplanmistir. Bolgede halen 25 kadar ocaktan yilhik 90-
1006 bin ton civarinda iiretim yapilmaktadir. Uretilen hammadde-
nin, yaklasik % 901 seramik sanayiinde kullanilmaktadir. Refrak-
ter ve beyaz cimento sanayii (ihracat) icin yapilan iiretim ise
10.000 ton civarindadir.

Seramik iireticisi kuruluslar, ihtiyaclar1 olan hammaddeyl kendi
islettikleri ocaklardan istihrac edip, fabrika stok yerinde kirma,
harmanlama ve zenginlestirme ile yar1 mamul hammadde haline
getirmektedirler. Bu durum, ayri bir kol olan madencilik ve ham-
madde hazirlama faaliyetlerinin, seramik sanayi icinde sorunlari-
m siirdiirmesine ve geciktirmesine sebep olmaktadir. Ocaklarda
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iiretim kaybinin oénlenmesi ve diisitkk kaliteli hammaddelerin de-
gerlendirilmesi i¢cin bugiin kurulmus olan hammadde sirketlerinin,
hammaddelerimize uygun teknoloji projeleri hazirlamas1 gerekir.

The basement of the area consists of a melange of Paleozoic cris-
talized schist and marble and, graywacke, radiolarites, serpantinit,
limestones etc, which are assumed to be Upper Cretaceous. On this
basement, overlies Tertiary volcanites which are formed in diffe-
rent phases with different petrologic compounds. The base of Ter-
tiary volcanites consists of volcanic breccia, aglomerates, lava,
foundation; fragments, and pyritious hasement tuffs. Also, there
are some bentonite and opal slices. The base is covered by kaolini-
ted, fine grained dacite tuffs. The best quality kaoline ores are in
these deposits. On top of these, lies dacite tuffs which has limited
coverage with some silicious and bentonitic levels. The upper level
of these volcanites is another tuffs with silicious particules, coarse
grained generally kaolinized dacite-riodacite compound.

The particulars of Diivertepe kaolin deposits show that the hyd-
rothermal solutions of Tertiary vulcanizm have effected the kao-
linization. Later, acidic Neogene tuff had been altered to aluniti-
zation and kaolinization by surface and underground waters with
H,SO0,.

Probable kaolin rezerve around Diivertepe - Sap¢i - Mumcu is cal-
culated 7.500.000 tons. In the area recent annual production of 25
pits amounts to 90 -100 thousand tons. Around % 90 of produced
raw materials is used for ceramics industry. 10.000 tons kaolin is
produced for refractory and white cement industry (for exporta-
tion). ~

Ceramics producers maintain raws materials from their own pits,
and crushing, blending and proccessing is carried out in factory
store area in order to supply half product. This situation is the
reason why different subject mining and raw material preparation
causes continuation and delay of the problems in ceramics indus-
iry. In order to stop production loss in pits and to evaluate low
quality ores, the raw material companies must prepare appropria-
te projects for our raw materials.
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TAKASHIMA KOMUR MADENi (JAPONYA)
TAKASHIMA COAL MINE

Ertem Tuncali MTA Enstitiisii Atom Komiir Dairesi, Ankara

Takashima madeni Kyushu'da Nagasaki limanimin yaklasik 9 mil
giineybatisindadir, deniz yoluyla Nagasaki’'nin Ohato iskelesinden
yaklasik 50 dakikalik mesafededir.

Takashima ve cevresi Takashima komiir sahas: olarak adlandiri-
lan 6nemli bir acik deniz kémiir sahasidir, Komiir iceren Paleosen
yashh formasyon, kristalize sist, metamorfik diorit ve kretase kum-
taslar iizerinde uyumsuz olarak bulunur. Bu sahada birkac komiir
seviyesi bulunmakta olup halen bunlarin icinde GOMA, BANTO,
JYUHASSYAKU ve SHINGO damarlan isletilmektedirler.

Genel olarak komiir miikemmel koklasma dzelliginde olup yiiksek
1s1 degeri ve diisiik kill ve siilfiir yiizdesine sahiptir,

1881 den 1979 un sonuna kadar yapilan toplam komiir iiretimi yak-
lagik 34 milyon metrik tona ulagsmaktadir. Uretim yapilan komiir
damarlaginin toplam goriiniir rezervi 42 milyon ton iiretilebilir
rezerv ise 24 milyon tondur. (% 5%7)

Takashima Colliery is located at Takashima Island about 9 miles
southwest of Nagasaki Harbor in Kyushu. It takes about fifty
minutes from Ohato-Wharf of Nagasaki City by sea.

Takashima and its surrounding areas are called Takashima Coal
Field which is a prominent offshore coal field. The coal bearing
formation which belongs to Paleogene age, lies unconformahly on
crys talline Shist, metamorphic diorite and cretaceous sandstone
There are several coal seams in the field and among them GOMA,
BANTO, JYUHASSYAKU and SHINGO seam are being mined at
present.

Generally the coal has excellent coking property with high heat
value and low contents of ash and sulphur.

The total Coal production since 1881 to the end of 1979 amounts
to about 34 million metric tons. Visible coal reserves of the war-
kable coal seams amount to 42 million tons, productable part is
about 24 million tons which corresponds to 57 % of the reserves.
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TRAKYA BOLGESININ JEOLOJiSi SiIMPOZYUMU
SYMPOSIUM ON THE GEOLOGY OF THRACE

ISTANBUL CEVRESINDEN ORDOViISYEN BRAKiYOPODLARI
ORDOVICIAN BRACHIOPODS FROM ISTANBUL, TURKEY

Cazibe Sayar ITU Maden Fak. Jeoloji Boliimii, istanbul

istanbul Bogazinin dogu yakasinda yiizeylenen Alt Paleozoyik seri-
lerinde iki degisik noktadan ve degisik stratigrafik diizeyden top-
lanan brakiyopodlardan birkac eklemsiz érnekle beraber baslica,
Orthacea, Enteletacea, Plectambonitacea, Strophomenacea, Atry-
pacea iistfamilyalarina ait yirmidért cins ve bunlar icinden ondort
tiir tammnmig ve tanimlanmistir.

Birinci fosilli nokta, bélgede simdiye kadar en yash fosilli diizey
olarak bilinen «Conularia’li Samozity tip yatagidir, istanbul Boga-
zinin dogu yakasinda Cengelkdy yakininda «Laminali Seyl»lerle
aratabakali olan Exocunularia’h Samozitik diizey yeni bulunan
Brakiyopod’lar yardimi ile «Exoconularia istanbulensis-Aegirome-
na zonu» olarak adlandirilmigtir. Bu yeni taninan brakiyopod o6r-
neklerinin stratigrafik yayilislarinin da Conulariid toplulugu gibi
Orta Ordovisiyen : Ust Landeliyen-Alt Karadosiyen yasim gosterdigi
anlagilmigtir.

ikinci fosilli nokta Pendik’in 1,5 km kuzeyinde bulunan «Bryozoa’-
I1 Seyllerndir. istanbul ve cevresinin Alt Paleozoyik istifinde lami-
nali Seyllerin daha yukar diizeylerini olusturan «Bryzoa’li Seyllern
PAECKELMANN (1938) tarafindan «Ust Siliiriyen» yasinda goste-
rilmis; SAYAR (1960-1964) bunlarin {izerini uyumlu olarak orten
XKayahdere Grovaklarimay icerdigi brakiyopod fosillerine dayana-
rak Landoveriyen yasini vermis; HAAS (1968) ve KAYA (1978)
Bryzoali Seylleri Landoveriyen yasinda kabul etmis; SAYAR (1979,
s. 164) bu fosilli tabakalar:i Ordovisiyen-Siliiriyen Sinir’min altin-
da gostermistir.

Bu calismada, bol miktarda Orthida iceren «Bryzoal Seyllery icin-
den toplanan brakiyopod érneklerinin Ust Ordovisiyen «Ust Kara-
dosiyen-Asgiliyen» yasimi belirttigi anlasilmistir.
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