ence have been observed near Kizilviran (Kiziléren) village, situ-
ated at 43. km. on the road of Konya-Beysehir, west of Konya,
Central Turkey.

These sedimentary series are composed of sandstones, quartzites,
siltstones, shales, calcareous-shales with limestone, phyllite, talc-
schiste interbeds and yield the brachiopod, ostracod., crinoid fos-
sils in some levels. The Fossils are sometimes highly deformed,
calcareous shells replaced by chloride and sericite and crinoids
are recrystalized affected by tectonic movements. Therefore the
morphologic and the anatomic features of shells have partly been
lost, so the folloving brachiopods are mainly identified generi-
cally : Aulonotreta sp., Eoconulus? sp., Petrocrania sp., Glyptor-
this sp., Ptychopleurella sp., Howellites? sp., Dicaelosia aff. trans-
versa, Leptellina sp., Sowerbyella sp., Eoplectodonta? sp., Ptychgl-
yptus sp., Syrophomena? sp., Didymelasma sp., Oliforhynchia sp.,
with Ostracods : Krausella sp., Ceratopsis sp., Ceratocypris sp.; and
Crinoids : inadunata Group : Ottowacrinus? sp. The fauna supports
the «Ordovician age» in broad sense, but most of genera belong
to Middle and Upper Ordovician, and Dicaelosia transversa among
them has been found from the Upper Ordovician in Sweden and
Estonia.

These sedimentary succession which exposed near Kizilviran Villa-
ge were formely showed as Devonian and Permo-Carboniferous
age 1 : 500.000 in scale of the geological map of Turkey. Accor-
ding to the faunal association of this sedimentary series, the lo-
wer parts that characterized red coloured shallow water sediments
have been deposited before the Devonian time. The area are still
being studied and some detailed results are expecting.
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ANTALYA CiVARINDA TRiYAS KAYALARININ BiYOSTRATIG-
RAFiIK OZELLIKLERi VE KONODONTLAR

CONODONT BIOSTRATIGRAPHY OF THE TRTASSIC ROCKS
SOUTHWESTERN ANTALYA, TURKEY

¥

Fuat Onder Cumhuriyet Universitesi Mith. Fak. Jeoloji Miih. Bo-
‘1limii Sivas ~

Antalya ili giineybatisinda Teke dagi, Saklikent ve Démek Tepe yo-
relerinde yapilan olciilii dikme kesitler biyostratigrafik calismalar
icin onemli miropaleontolojik veriler saglamaktadir. Saklikent'de
Orta Triyas yash kayalar kirmizi ve gri renkli biyomikritler olup
zengin ammonit ve konodont icerirler. Démek Tepe civarinda st
Triyas yash gri-kirmizi lekeli biyomikritler de konodontca zen-
gindirler. Antalya icin tip kesit olarak tanimlanan Teke Dag1 dik-
me Kkesiti ise vermikiillii gri Kkirectaslar1 ve kirmizi nodiillii kalka-
renitler ile belirgindir. Ammonit, korodont ve foraminifer gibi
zengin denizel fosiller icerirler. Bu kirectaslar1 konodontlara gore
Orta-Ust Triyas yash olup Alp’lerdeki Triyas fasiyeslerine henze-
mektedir. Cokelme ortamlar: ise, okyanus havzalarinda tiimsekler
lizerine cokelmis pelajik tortullar olarak onerilmistir. Antalya ci-
varindan alinan orneklerde saptanan Orta-Ust triyas konodontla-
r1 sunlardir : Crathognathedus, Cypridedella, Didymodella, Diplo-
dodella, Enantiognathus, Epigondolella, Gladigondolella, Neocavi-
tella, Neogondolella, Neohindeodella, Prioniodella, Prioniodina ve
Xaniognathus.

In Southern Turkey, south-west of Antalya City, three of the
measured sections (Teke Dagi, Saklikent and Démek Tepe) provi-
des a sufficient misropalaeontological base for further biostratig-
raphical studies. The Saklikent section comprises red or buff and
grey biomicrite, both of which contain ammonites and conodonts.
According to the conodonts, it belongs to the Middle Trias. The
Domek Tepe section consists of grey, mottled red biomicrite which
also contains conodonts. They indicate an Upper Triassic age. In
the Teke Dag1, proposed as the type section of the Triassic rocks
in Antalya, the succession is characterized by vermicular limestone
and red calcarenite rich in marine fauna (ammonites, conodonts,
foraminifers... etc.). These Middle-Upper Triassic limestones gre
typical of Alpine-type Triassic and are thought to be pelagic sedi-
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ments deposited on seamounts within ocean basins. In Antalya se-
veral species of the Middle-Upper Triassic conodons Crathognat-
hodus, Cypridodella, Didymodella, Diplododella, Enantiognathus,
Epigondolella, Gladigondolella, Neccavitella, Neogondolella, Neo-
hindeodella, Pricniodella, Prioniodina and Xaniognathus occur in
the deep water, probably pelagic limestones.
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NALLIHAN YORESiI TiTONiYEN - BERRiYASIYEN AMMONIT
STRATiIGRAFiSi VE PALEOEKOLOJiSI

TITHONIAN - BERRIASIAN AMMONITE STRATIGRAPHY AND
PALEOECOLOGY OF THE NALLIHAN REGION

Fiisun Alkaya iTU Maden Fak. Jeoloji Mithendisligi Bolimi, is-
tanbul

Jurasik-Kretase gecisinin birbirlerini izleyen ammonit faunalariy-
lan en iyi ve kesiksiz goriilebildigi kesitler Nalhhan’'in birkac kilo-
metre kuzeyinde yer alir. istif genelde tiirbidit diizeylerinde yer al-
dig1 pelajik, derin denizel kirectasi-marn/veya seyl ardisumi sek-
lindedir. Organik bilegenleri planktik ve nektik orgznizmalar olus-
turur. Yerli bentik organizma fosil veya izlerinin bulunmay:si bii-
yiik olasilikla deniz tabaninin bentik yasam icin elverigli olmama-
s1 nedeniyledir. Yerli ammonitler katmanlanmaya paralel konum-
lu ve yassilagmis olup kavki boyut ve sekline gore secimli fosilles-
me acik olarak goriiliir. Tasinmig diizeylerde bol miktarda bivalvy,
brachiopod, gastropod ve bentik foraminiferler yam sira ¢ok iyi
korunmus ammonitler bulunur. Bu ammonitlerin ic dolgular1 ve
korunma sekilleri bunlarin yasit bir ortamda, farkh kogullar al-
tinda gomiildiikten sonra simdi icinde bulunduklar: c¢okellerin or-
tamina tasindiklarini gistermektedir. Tiirbiditik katmanlari olus-
turan bilesenler arasinda fotik zon sinir1 veya daha iizerinden tii-
reyen biyoklastlar, karbonath algler ve peletoidal kirectast intrak-
lastlar1 egemendir. Derecelenme ve taban yapilari ayrismis yiizey-
lerde ve ozellikle diismiis bloklarda acikea goriiliir. Cokel tipleri,
yerli ve taginmig faunalarin bilesim ve korunma sekilleri bolgede
Titoniyen-Berriyasiyen'de diizensiz bir taban topografyasmnin var-
gim yansitmaktadir. incelenen alan daha s1g zonlardan gelen tiir-
bidit akintilarin yayildig: alcak zonlar icinde yer almaktadir. Bol-
gede fasiyes-fauna dagilimi olasilikla Titoyen-Berriyasiyen’de et-
kinligi siiren tektonik hareketler sonucu gelisen blok faylanmalar
denetiminde olmustur.

Gec Jurasik-Kretase paleobiyocografya haritalar1 iizerinde iki
farkli fauna bolgesi, Tetis ve Boreal, kesinlikle ayrilabilmektedir.
Erken Jurasik’te baglayan ve Jurasik sonuna dogru belirginlesen
bu bolgeler arasinda ortak zon fosillerinin bulunmamast veya ye-
tersiz olmas1 nedeniyle Jurasik sonu icin belirlenen katlarin (Vol-
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giyen, Portlandiyen, Titoniyen) denestirilmesinde halen belirsiz-
likler bulunmaktadir. Bu nedenle izokron Jurasik-Kretase simiri~
nin hangi stratigrafik diizeyden gecirilmesi gerektigi tartlgmalarl
siirmektedir.

Tetis bolgesinde tamimlanan ve iyi gelismis olan «Titoniyen» 6n-
celik ilkesine gore Jurasik’'in en iist kat1 olarak, diger kat adlar1
karsisinda, oncelik ve gecerlilige sahiptir. Titoniyen’in alt smnirz-
n1 Hybonoticeras hybonotum ammonit zonu, iist sinmrini Berriya-.
siyen’in Pseudosubplanites (p.) grandis ammeonit zonu belirler.

Nallihan yiiresinde en yaslh ammonit zonu hybonotum zenu olup
Titoniyen’in tabanim belirler. Fosilleriyle ayirtlanabilen en }i_iSt
Jurasik zonu transitorius zonudur, bunu fosilsiz alti metrelik bir
kesimden sonra Berriyasiyen’in grandis zonu izler, Gran;dis zonu
Tetis Kretase’sinin baslangic noktasidw. Titoniyen’in ara zonlari-
n1, bol ammonit bulunmasina karsin, diisey dagilimlarin belirsiz
olmasi nedeniyle bu giin icin belirlemek olas1 degildir. Berriyasi-
yer’in ii¢ zonu, grandis, occitanica ve boissieri, kamkterlstxk ammao-
nit faunasiyla ayirtlanabilmektedir. ‘

Ammonit faunasi1 taksonomik bilesim yoniinden giineydogu Fran-
sa, Bulgaristan, Kirim ve Kafkaslar faunalariyla belirli henzerlik-
ler gosterir. Avrupa genelinde, III. ve IV. fasiyes-fauna alanlar1 ara-
sinda yer alir. :

The most complete and best documented sections where a sequ-
ence of ammonites may be followed across the Jurassic-Cretaceous
boundary are located a few kilometers to the north of Nallihan.
The sequence is essentially pelagic deep marine sequence made up
of alternating limestones and marls/or shales with detrital turbi-
dite beds occurring throughout. The organic components of the
pelagic beds are abundant planktic and nektic organisms, autoch-
thonous benthic organisms are absent, which is most probably due
to unfavourable bottom conditions to benthic life. The ammonites
are invariably crushed, they lie parallel to the bedding plane and
show selective preservation with respect to size and conch shape.
The ammonites found in the redeposited beds together wilh abun-
dant transported benthic organisms, such as brachiopods bivalves,
gastropods and forams, are fairly well preserved and uncrushed.
Their infilling matrix and state of preservation reflect burial in
a coeval environment but under different conditions. The presence
of turbidite layers, whose components are chiefly broken bioclasts,
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calcareous algae and pelletoidal limestone intraclasts indicating a
very shallow environment of formation, confirm that during Tit-
honian and Berriasian there were notable differences in the to-
pography of the sea bottom. The sedimentary environment was
located in the lower zones where coming from the shoals the tur-
bidity currents spread. During Tithonian-Berriasian tectonic mo-
vements must have been active and the facies-fauna distributions
in the region influenced largely by synsedimentary block faulting.
The Late Jurassic-Cretaceous palaeobiogeographic maps clearly
show the presence of two distinct faunal provinces, Boreal and
Tethys, which became distinguishable towards the end of Liassic.
Owing to lack of sufficient link fossils, correlation of stages recog-
nized for the terminal Jurassic is difficult, therefore stratigraphic
level of isochronous Jurassic-Cretaceous boundary is still under
discussion.

The Tithonian, which is well developed throughout the Tethyan
region, is accepted as the Uppermost Jurassic stage. Its lower boun-
dary is defined by the Hybonoticeras hybonotum Zone, and the
upper boundary by the Pseudosubplanites (P.) grandis Zone of
Berriasian.

In the Nallihan region, the lowermost zone identified is the
hybonotum zone which marks the base of Tithonian. The highest
Jurassic zone present is the transitorius zone which is foilowed six
metres higher up by the grandis zone of Berriasian. Although the
amonites are present intermediate zones of Tithonian cannot be
determined owing to their obscure vertical distribution. Three zones
of Berriasian, grandis, occitanica and boissieri, are represented by
their characteristic ammonite fauna.

The taxonomic composition of the ammonite fauna exhibit certain
similarities with the corresponding representatives from SE Fran-
ce, Bulgaria, Crimea, and Caucasus, and occupy an intermediate
position with respect to faunas from the third and fourth facies-
faunal districts.
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TRAKYA BOLGESININ EOSEN - MiYOSEN KATMANLARININ
BiYOSTRATIGRAFIiSi VE ORTAM KOSULLARI

BIOSTRATIGRAPHY AND PALEOENVIRONMENT OF FOCENE-
MIOCENE SEDIMENTS OF THRACE

Atife Dizer istanbul Universitesi Mih. Fak. Jeoloji Miith. Bolimi,
Istanbul

Bu calisgma 25 olgiilii kesit, 15 sondaj ornegi ve 2000 6rnek incele-
nerek gerceklesmistir. Ornek yerleri mikrofauna bakimindan zen-
gin ve iyi korunmus fosilleri iceren bdlgelerden secilmigtir. Bu
bolgeler baslica Kiiciikcekmece dolaylarl, Kuzey Catalca, incegiz
ve ihsaniye kuzeyi, incegiz giineyi, Pinarhisar dolaylarinda yer
alir. Giineyde ise Yayla Erikli, Mecidiye, Kesan dolaylari ve Tuzla
golilnde goriiliir,

Orta ve Ust Eosen iri ve kiiciik bentonik foramlar: iceren Kkirectast
veya kumliu kirectaglarmdan olusur.

Oligosen genellikle Globigerina’li marnlarla ardigik olarak kumlu
marn ve kirectaslarindan olusur.

Miyosen farkh yerlerde farkh litoloji ile temsil edilir. incegiz Gii-
ney batisinda Priaboniyen veya Oligosen iizerine uyumlu veya
uyumsuz olarak gelir. Baz1 yorede konglomera ile baslar, kirectasi
silttas1 ve marn ile devam eder. Giiney Trakya'da, Kesan dolayla-
rinda silttas1 ve marnh fasiyeste, Tuz goliiniin dogusunda ise la-
giiner Oligosen iizerine uyumsuz olarak gelen Miyosen kumtag1 ve
silttasindan olusur, ve kiiciik bentonik foraminiferleri icerir.

Sonu¢ olarak bes iri foraminifer zonu, dért planktonik foramini-
fer zonu ve ii¢ kiicitkk foraminifer zonu saptanmistir.

This study has been carried out through examining of 25 mesured
stratigraphic sections, 15 drill cores and 2000 samples. Localities
has been chosen amongst the places whose microfauna is rich and
fossils are well preserved. These outcrops can be seen mainly in
the Kiicilkcekmece, Northern Catalca, N of Thsaniye, thsaniye and
incegiz and Southern Thrace.

The Middle and Upper Eocene is caracterized by limeston and
sandy shallow water facies rich in large foraminifera and bento-
nic small Foraminifera,.
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The Oligecene mainly consists of Globigerina marls which is
intercalated by sandy marls and clay. The sediment are variously
1nterbeted as deep of shallow Water‘ deposite.

The Mlocene is represented by various lithologie at different pla-
ces in Thrace region. The Miocen Northeast and Nerthwest of in-
cegiz start with basal conglomerates which are deposited trans-
gressively .over Priabonian or Oligocene. The series continue with
sandstone and thin silstone, and marl. In the South of Thrace,
arcund Kesan it consist of silt, sandston and marl facies, and in
the East of Tuzla lake on the laguner Oligocene It comes with
on angular unconformity consist of sand, sandstone, Silty hmes
tone and rich bentonis small foraminifera. '

As the result 5 large foraminiferal zones, 4 planctonic foramlm-
feral zones, 3 bentonic small foraminiferal biozones are indentified.
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BENTONIK FORAMINIiFERLERLE ALT MiYOSEN (MUS) Bi-
YOSTRATIGRAFiSi VE PALEOEKOLOJiSi

BIOSTRATIGRAPHY AND PALEOECOLOGY OF THE LOWER
MIOCENE FROM MUS REGION (EASTERN TURKEY) ACCOR-
DING TO BENTHONIC FORAMINIFERA

Mehmet Saking Istanbul Universitesi Miih. Fak Jeoloji Muh Bo-
lumu Istanbul ' ’

Mug ilinin yaklagsik 60 km KD sunda bulunan Tersiyer yasindaki
¢cokellerin énemli bir kismini olusturan Alt Miyosen kayalari,
Nummulitidae, Lepidocylinidae, Miogypsinidae familyalar1 ve di-
ger fosillesmis bentonik organizmalar icerirler, :

Bu cahgmada, formasyonlardan yapilan 6lgiilmii§ stratigrafi. ke-
sitlerinde saptanan karakteristik familyalarin cins ve tiirleri ile Alt
Miyosen biyostratigrafisi yapilmig ve biyozonlar ayirtlanmistir. Ay-
rica tiim fosillerin yardimiyla Alt Miyosen denizinin ortamsal ozel-
likleri ve ortamin paleoekolojisi ortaya cikariimistir,

inceleme alaninda Alt Miyosen iki formasyonla temsil ¢lunur. Ta-
banda karbonath kumtagi, biyosparit, kumlu kirectas, siltli biyo-
mikrit, kumlu biyosparit ve karbonath litik tiif gibi litolojilerden
olusan Ust Oligosen (Sattiyen) yash Kazanan formasyonu vardir.
Bu formasyonun iistiinde, karbonatli kumtagi,” kumlu biyosparit,
karbonath silttasi ve biyosparitten olusan Alt Miyosen (Akitani-
yen) yasindaki Mollababa formasyonu tedrici gecisli ve konkor-
dansli olarak bulunur. Mollababa formasyonu uzerlnde, cakilli kar-
bonatli kumtast ve biyosparitten olusan Alt Mlyosen (Burdlgah-
yen) yashh Aktag formasyonu ve kirectas: iiyesi tedrici geglsll ve
konkordansh olarak yer alir. En iistte Ust Miyosen yasmda oldu-
gu tahmin edilen trakiandezitik tiifler bulunur. : ,

Kazanan formasyonunda yapilan 6lciilmiis stratigrafi kesitlerinde
Pararotalia lithothamnica lithothamnica tiirii saptanmigtir. Bu tiir
Miogypsinoides cinsinin en ilkel tipidir. Bu tipin gelismesi Alt Mi-
yosenin karakterlstlk famdyam olan Mlogypsmldae yi olusturur '

Alt Miyosen formasyonlarmda yapilan olg:ulmug strat1graf1~ keslta
lerindeki biyozonlarin ayirimi Nummulitidae, Lepidocyclinidae ve
Miogypsinidae familyalarinin cins ve tiirlerine gére yapilmustir,
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Bu ayirimin sonucunda Mollababa formasyonunda Miogypsinoides
complanatus/Operculina ammonoides, Aktas formasyonunda Mio-
gypsinoides dehaartii/Lepidocycline(eu) gigas biyozonlari saptan-
Olciilmiig stratigrafi kesitlerinde bulunan fosillesmis organizmala-
»mn tiimii, iri ve ufak bentonik foraminiferler, mercanlar, Pelecy-
poda, Echinodermata, Bryozoa ve Algea lardir. Bu organizmalarin
hepsi s1g denizel ortami belirten canhi topluluklaridir. Ozellikle
mercanlar (Hermatipik) ve Algea (Corallinacea) Alt Miyosen de-
nizinin si1g bolgelerinde bol olarak bulunan bentonik organizma-
lardir. Bu organizmalar ortaya ciktiklari jeolojik devirlerden gii-
niimiize kadar devam eden yasamlarinda hemen hemen hi¢ bir de-
gisiklige ugramamislardir. Bu nedenle giincel denizlerde yasadik-
lar1 ortamlar ile jeolojik devirlerdeki ortamlar arasinda benzerlik
vardir, Bu benzerlikten yararlanilarak, inceleme alaninda bulunan
fosil bentonik faunamin biiyitkk bir kismini clusturan karakteris-
tik Nummulitidae, Lepidocyclinidae ve Miogypsinidae familyalari-
nin cins ve tiirlerinin denizel ortamlarin hangi bélgelerinde ya-
sadiklar1 ve hangi paleoekolojik etmenlerin etkisi altinda ortamia
uyum saglayabildiklerini saptamak olasidir.

The Lower Miocene rocks which from the considerable part of the
Tertiary sediments jsituated at some 60 km NE of the Mus city
contain the Nummulitidae, Lepidocyclinidae and Miogypsinidae
families and the other fossil benthonic organisms.

In this study, the Lower Miocene biostratigraphy were established
and the biozones were differentiated on the basis of the genera
and the species of the characteristic families which were recog-
nized from the measured stratigraphical sections of the forma-
tions. Additionally, the palecenvironment of the Lower Miocene
sea and the paleocology of the environment were reconstructed
according to the fossil content.

In the study area, the Lower Miocene is represented by two forma-
tions. The sediments which underlie the Lower Miocene formati-
ons are defined as the Kazanan Formation and are composed of
Upper Oligocene (Chattian) aged calcareous sandstone, biosparite,
sandy limestone, silty biomicrite, sandy biosparite and calcareous
lithic tuff. The Lower Miocene (Aquitanian) aged Mollababa For-
mation which consists of calcareous sandstone, sandy biosparite,
calcareous siltstone and biosparite overlies the Kazanan Formati-
on gradationally and comformably. The Mollababa Formation is
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overlain by the Lower Miocene (Burdigalian) aged Aktag Forma-
tion and the Limestone Member also gradationally and comfor-
mably. The Aktas Formation is composed of pebbly calcareous
sandstone and biosparite. The uppermost part of the sequence
consists of the probable Upper Miocene aged trachyandesitic tuffs.
Pararotalia lithothammica lithothamnica species were recognized
from the measured stratigraphical sections of the Kazanan For-
mation. This species is earliest primitive type of the Miogypsinoides
genus. By the development of this From, Miogypsinidae which is
a characteristic family of the Lower Miocene has appeared

The bhiozone differentiation in the measured stratigraphical sec-
tion of the Lower Miocene formations were based on the genera
and the species of the Nummulitidae, Lepidocyclinidae and Mio-
gypsinidae families. The Miogypsinoides complanatus/ Operculina
ammonoides biozone were defined in the Mollababa Formation and
the Miogypsinoides dehaartii/Lepidocyclina(eu) gigas biozone
were recognized in the Aktas Formation.

All of the fossil organisms recognized from the measured stratig-
raphical section are large small benthonic foraminifera, corals,
Pelecypoda, Echinodermata, Bryozoa and Algae. These organisms
characterized a shallow marine environment. Particularly, corals
(hermatypic) and Algae (Corallinacea) are benthonic organisms
which are found abundantly in shallow parts of the Lower Mio-
cene sea. The tests of all these organisms have never changed
their forms throughout their lifes, since the geological periods
they had appeared up to the present. For this reason, there is an
analogue between their geological and recent living-environments.
The genera and the species of the characteristic Nummulitidae,
Lepidocyclinidae and Miogypsinidae families form the considerable
part of the fossil benthonic fauna in the study area, and based
on this analogy, it could be defined in which regicns of the paleo
marine environments they lived and under the actions of what
paleoecological factors they conformed with.
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MADEN YATAKLARI OTURUMU SESSION ON ORE DEPOSITL

CAKIROBA (YENICE - CANAKKALE) SELiT CEVHERLESMESi-
NiN JEOLOJiSi VE METALOJENiSi |

GEOLOGICAL AND METALLOGENETIC STUDY OF THE SC-
HEELITE DEPOSIT OF CAKIROBA

Mesut Anil Cukurova Universitesi Miih. - Mim. Fak. Jeoloji Mih.
Bolimil, Adana ‘ .

Cakiroba selit cevherlesmesi bir granodiyoritik sokulumun sedi-
manter kokenli kayaclarla olan kontaginda olusmustur. Sokulu-
mun bélgeye yerlesmesi sirasinda olugan kirik ve catlak zonlarin-
da, magmatik kokenli eriyiklerin dolasmalari skarnlasmaya neden
olmugtur. Bu eriyikler Fe, Al, Si, W, Cu gibi elementlerce zengin
olduklarindan, icinde dolastiklari sedimanter kayaclarm bazi ele-
mentlerini metazomatik yonden etkilemigler ve 6zellikle karbonat-
lar ilizerinde madde alisverisine olanak tamimislardir,

Bu granodiyoritlerin merkez ve kontakt zonlarindan alinan érnek-
lerin petrografik karsilastiriimasinda, kontaga yakin yerlerden ali-
nan oérneklerin notr bilesime yaklastigi izlenmistir. Ayrica seritsel
ve masif ozelliklerdeki skarnalasmammn goriilmesi silisin kimyasal
potansiyelinin zayif oldugunu vurgulamaktadir. Cakirobada gorii-
len parajenez :

Piroksen + Amfibol + granat <4 Selit % Kalkopirit 4 Pirit
+ Kalsit + Kuvars 3 Epidot + Klorit, seklindedir.

Saptanan 250 m lik kontagin ne kadarlik bir rezerv icerdigini
eldeki verilerle saptamak olanaksizdir. Sokulum kentaginda baska
cevherlesmeler de goriilebilir. Cabiroba selit yatagindaa alimarak
analiz yaptirilan drneklerin ortalama % 0.03 WO; icermesi, soz ko-
nusu cevherlesmenin zayif tenérlii oldugunu gosterir.

The scheelite mineralization, discussed first, occurs at the con-
tact between the sediments and granodiorite intrusion. This con-
tact is situated to the north of the village of Cakiroba (Yenice -
District, close to Biga).
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When the plutons were emplaced, the country rock at their perip-
heries was fractured. This brecciation permitted cinculation of
fluids rich in Si, Fe, Al, W, Cu which were responsible for the for-
mation- the essential mineralization . (scheelite, chalcopyrite, etc.)
The origin of those fluids nd to a lasser exten the transopted ele-
ments is ultimately magmatic.

~The granodioritic mass becomes less envolved from the inter-
nal parts the perlphery, with a more basic fac1es at the border

Around the intrusion massive skarns and zones coexist.
‘The paragenesis of the Cakiroba deposit is a follows :

ki Pyroxeﬁe + Amphibole + Garnet + Scheelite + Chalcopyrite
, + Pyrite + Calcite + Quartz = Epidote = Chlorite.

To the north: of the village of Cakiroba prospection by wood
lamp has suggested presence of scheelite along 250 metres of contact
between the 1ntrus1on and the country rock.

Resulte do not however, permit the size of severves to be flxed.
The average analysis (% 0.03 WO3;) show that the mineralization
has not been great importance. - : Wig
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AKCAKENT (CICEKDAGI - YOZGAT) YORESi FLUORIT YA-
TAKLARI :

FLUORITE DEPOSITS OF AKCAKENT AREA (GiCEKDAGI -
YOZGAT)

Servet Yaman Cukurova Universitesi Miih. - Mim. Fak. Jeoloji Miih.
Bolimii, Adana fr A

Akcakent’in kuzeyinde Kirsehir masifine ait Paleosen yash Siyenit
sokulumlar: icerisinde damar tipli iic fluorit cevherlesmesi gorii-
liir, Kumlutepe (I), Degirmensirt1 (II) ve Yoncalioz (IIT) bolgele-
rinde gabro, alkali siyenit ve siyenit porfirler, damarlarin yan ka-
yacimi olusturur. Gabro ve siyenitler, fluorit damarciklar: iceren
riyolit dayklar: ile kesilmislerdir.

I ve II nolu damarlar ince gri kuvars, yesil fluorit, sar1 fluorit ve
kalsit'ten olusan fakir bir parajenez icerir. III nolu damarda mat
beyaz fluorit, sarimor fluorit, pirit ve galen gibi siilfiirlii mineral-
ler goriiliir. I ve II nolu damarlarin esas doldugu olan yesil fluorit-
ler benzer sivi kapamimlar gosterirler. IIT nolu damarin esas dol-
gusu beyaz-sari fluoritler sivi kapanimca fakir olup opak siilfiir ve
oksit seklinde kati kapanimlar icerir.

Termometrik veriler I ve II nolu damarlarin yesil fluoritlerinde
ayni (105°C) homojenlesme 1sis1 gosterir. Sar1 fluoritte ise gozle-
nen diisitk homojenlesme 1sis1 (75°C), III nolu damarin esas dol-
gusu ile benzer degerlerde goriiliir.

K 30 B ile D-B dogrultulu faylar, I ve II nolu damarin oiusumuna
neden olurken III nolu damar KD yoéniinde siyenit-gabro dokana-
g1 boyunca olasihikla son asamada yerlesmistir. Fluoritler, hidro-
termal kokenli olup siyenit porfir ve riyolit dayklarinin fluorit ge-
tiriminde vektor rolii oynadigi soylenebilir,

At the north of Akcakent in the Paleocene aged syenitic intrusion
of Kirsehir Massif, three vein typed fluorite mineralizations are
observed. In the kumlutepe (I), Degirmensirt1 (II), and Yoncalisz
(III) regions, gabbros, alkali syenites and porphyritic syenites
constitute the wall rocks of the fluorite veins. Gabbros and syenites
are intersected by rhyolite dykes containing fluorite seams.
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The veins I and II contain a poor paragenesis consisting of thin
grey quartz, green fluorite, yellow fluorite and calcite. Minerals in
vein III are faint white fluorite, yellow fluorite, and sulfides mi-
nerals like pyrite, galena. The main filling of veins I and II, are
green fluorites; they show identical liquid inclusicns. The main
filling of vein III are white-yellow fluorites which are poor as
liquid inclusions and consisting of some opaque solid inclusions.

Thermometrical data show the same homogenization temperature
(105°C) in the green fluorites of the vein I and II. The low homo-
genization temperature (75°C) observed in the yellow fluorite shows
similarities to the main filling of vein III.

N 30 W and E-W oriented faults are the cause of the formation
of the veins I and II while the vein III took place probably in the
terminal stage in the syenite-gabbro contact of the NE direction.
The fluorites are of hydrothermal origin and ryholite and porp-
hyritic syenite dykes were probably fluorite bearing rocks.
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BiGADIC BORAT YATAKLARININ JEOLOJiSi VE MINERALO-
Jist .

GEOLOGY AND MINERALOGY OF THE BiGADiC BORATE DE-
POSITS

Cahit Helvaci Dokuz Eyliil Univ. Miih.- Mim. Fak. Jeoloji Miih.
Boliimii, Bornova - Izmir
Orhan Alaca Etibank, Maden Aramalar Dairesi, Ankara

Bigadic borat yataklari, kurak iklim kosullarinda, yerel volkanik
etkinlik ile baglantili olan hidrotermal ¢ozeltiler ve sicak su kay-
naklar1 ile beslenen, volkanik bakimdan etkin sahalarda gelismis
ayrr veya birbirleri ile baglantili olabilen lakiistrin playa gollerin-
de olusmuslardir. Yataklar tiif, tiifit, kil, marn ve klregtaslarl ile
arakatkihidir. :

Bor mineralleri, diyajenez sirasinda montmeorillonit. klorit ve hoy-
landitin baskin oldugu zeolit minerallerine ayrisan, birbirlerin-
den kalin tiif katmanlar: ile ayrilan iki farkli alt ve iist borat zon-
larinda cokelmistir. Her iki zonda da kolemanit ve iileksit ege-
mendir, fakat diger bor mineralleri, alt borat zonunda havlit, pro-
bertit ve hidroborasit; iist borat zonunda ise inyoit, meyerhofferit,
pandermit, tercit (?), hidroborasit, kavlit ve tiinellittir. Kalsit, an-
hidrit, jiys, hoylandit, montmorillonit ve klorit birlikte bulunan
minerallerdir.

Kolemanit, alt ve iist borat zonlarinda, olasilikla tortul/su arayii-
zeyinin alinda, pekismemis tortullar icinde, tortullasmayla yagsit
olarak dogrudan dogruya cozeltilerden olusmustur, ve yumrular
tortullarin pekismesine kosut clarak biiyiimelerini siirdiirmiisler-
dir. Kolemanitin, gomiilmeden sonra, inyeitin su kaybetmesi ve/
veya lileksitin ornatilmasi sonucu olusabilecegi olasthh goriilmemek-
tedir. Kolemanit ve iileksitin daha sonraki olusuklari, bosluklarda,
damarlarda ve ilk olusan yumrularin kenarlarinda lifimsi gekilde
bulunur. Diger diyajenetik degismeler, yerel olarak, kolemanitin
yerini havlit ve hidroborasitin, iileksitin yerini ise probertitin al-
mas1 seklinde olmustur. Kolemanit ayristifinda olagan olarak tii-
miiyle kalsit tarafindan ornatilir.

Yerel volkanik etkinlik ile baglantili olan hidrotermal c¢ozeltiler
ve sicak su kaynaklarmin borlarin kaynag: oldugu diistiniilmiistiir.
Boratlar: olusturan ilksel c¢ozeltilerin klorca cok fakir, siilfat mik-
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tar diigiik ve zengin bhor ve kalsiyum ile ikincil oranda sodyum

swe

icerdigi sonucuna varilmistir,

Diinya rezervlerinin % 40'm1 olusturan Bigadic boratlar: yiiksek
tenorlii kolemanit ve iileksit yataklar: olup uzun yi!lar diinya ge-
reksiniminin bilyiik bir bolimiinii karsilayacak durumdadir.

Bigadic¢ borate deposits are formed in separate or inter-connected
lacustrine playa lakes, in areas of volcanic activity, fed by hydrot-
hermal solutions and by thermal springs associated with local vol-
canic activity, under arid climatic conditions, and are interbedded
with tuffs, tuffites, clays, marls and limestones.

Borate minerals formed in two distinct lower and upper borate zo-
nes separated by thick tuffs beds transformed to montmorillonite,
chlorite, and to zeolites, with heulandite being most common, du-
ring diagenesis. Colemanite and ulexite are predominates in both
borate zone, but other borates include howlite, probertite and
hydroboratice in the lower borate zone; whereas inyoite, meyer-
hofferite, pandermite, terschite (?), hydrohoracite, howlite and
tunellite in the upper borate zone. Calcite, anhydrite, gypsum,
heulandite, montmorillonite and chlorite are the associated mine-
rals.

Colemanite nodules were probably formed directly from solutions,
penecontemporaneously within the unconsolidated sediments be-
low the sediment/water interface, and continued to grow as the
sediments were compacted in the lower and upper berate zones. It
seems unlikely that the colemanite may have formed by dehydra-
tion of inyoite and/or by replacement of ulexite after burial. La-
ter generations of colemanite and ulexite are found in vugs and
veins, and as fibrous margins to early formed nodules. Other dia-
genetic changes include the partial replacement of colemanite by
howlite and hydroboratice, and ulexite by probertite. When weat-
hered, colemanite is often completely replaced by calcite.

Hydrothermal solutions and thermal springs associated with local
volcanic activity are thought to be the source of the borate. The
initial solutions crystallizing the borates are deduced to have been
very poor in chloride, low in sulphate and to have had abundant
boron and calcium with subordinate sodium.

Bigadic borates, amounting to 40 % world reserves, are high-grade
colemanite and ulexite deposits, and shounld supply a subsfantlal
proportion of the world’s needs for many years.
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EGE BOLGESININ ARKEOMETALURJiSi

ARCHAEOMETALLURGY OF THE AEGEAN REGION

G.A. Wagner MPI Kernphysik Heidelberg, F. Almanya
Onder Oztunah istanbul Universitesi Mith. Fak. Jeoloji Mith. Bo-
limii, istanbul

Biga Yarmmadasi da dahil olmak iizere Ege Bolgesinde arkeomet-
rik calismalar gerceklestirilmistir. Bilindigi gibi bu bolge, MG. 3
bininci yillardan beri bakir, kalay, kursun, giimiis ve altin metal-
lurjisinin cok 6nemli islevlerine sahne olmustur.

Antik caglarda calistirillan metallurji isletmelerinin bir ¢ogu tari-
hin karanliklarira gomiildiigiinden, giiniimiizde bilinmemektedir-
ler. Bunlarin nerede, nasil ve ne zaman isletildiklerini ertaya ko-
yabilmek icin, eski madenlerin ve ciiruflarin elden gecirilmesi ge-
rekmektedir. Bu amacla, metal provenslerindeki bu zuhurlarmn,
saha jeolojisi iligkileri, mineralejik, kimyasal ve izotopsal Hzellik-
leri incelenerek, eski metal iiretimine kaynak teskil edip etmeye-
cekleri denetlenmistir.

Ayrica, eski madencilik islevlieri ve metallurji isletmeleri, radyo-
karbon ve termoluminisans tekniklerinin uygulapmasi ile incele-
nerek bunlarin mutlak yaslari saptanmigstir. Cevherlerden ve cii-
ruflardan elde edilen analitik degerler ile prehistorik buluntu
eserlerde yapilabilen analiz sonuclarin1 karsilastirmak sureti ile
kaynak-iiriin iliskisi aciklanmaya calisilmistir. Bu suretle hem Ege
Bolgesinde hem de Anadolu’da gelistirilen ilk metallurji calisma-
larmin kokenine ve gelisme seyrine oldugu gibi metal ticareti yol-
larina da bir yaklasim getirilmek istenmistir, Siirdiiriilecek olan
Anadolu calismalarmnin bir diger amac: da, sinirli bilgi ve tekno-
loji nedeniyle terkedilen ve unutulan eski madenlerin, giiniimiiz
kosullarindaki ekonomik durumunun denetlenmesidir.

Archaeometallurgy studies have been carried out in the Aegean
region including the Biga peninsula. This area played an impor-
tant role in copper, tin, lead, siver and gold metallurgy at the be-
ginning of the 3 rd millenium B.C.

The largely unknow metallurgical centers exploited in antiquity
have to be identified and characterized. This necessitates a survey
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of ancient mines and slag occurences in metal provences. Apart
from geological field-work also mineralogical, chemical and iso-
topic methods are applied to characterize ores and slags as poten-
tial ancient metal sources.

In addition the ancient activities are dated by radiocarbon and
thermoluminescense techniques. The analitical data are correlated
with analyses on prehistoric metal artificats. The aim of this
appoarch is to trace origin and development of early metallurgy
and to reconstruct ancient trade routes, not only in the Aegean
but also for Anatolia.
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TURHAL ANTiMUAN YATAKLARININ JEOLOJiSi

GEOLOGY OF THE TURHAL ANTIMONY DEPOSITS

Ahmet Gdékce Cumhuriyet Univ. Jeoloji Mith. Boliimii, Sivas

Munun Koksoy Hacettepe Univ. Jeoloji Mith. Boliimii, Beytepe -
-~ Ankara

Turhal’'in hemen kuzeyinde bulunan antimuan yataklar: Tiirkiye’-
nin bilinen en biiyiik antimuan yataklaridir. Yataklar cevresinde
Ust Jura oncesi yash metamorfitler, ¥ist Jura-Alt Kretase yash
kirectaslar1 ve Eosen yash cékeller bulunmaktadir. Metamorfitler
fillit-karbonath kuvarsit ardalanmasi seklindeki bir matriks icin-
de blokumsu gériiniimlii metabazit arakatkilar: iceren bir karigrk
seklindedir.

Yoredeki antimuan yataklari dort ayr: tip yataklanma sekli gos-
termektedirler. 1. tip yataklar, stratigrafik olarak alt diizeylerde
siyah renkli fillitler icinde sistozite ve tabakalanma diizlemlerine
paralel bantlar ve mercekler seklindedirler. 2. tip yataklar, kar-
bonath kuvarsitler icinde sacilmis cevher kiimecikleri ve/veya kil-
cal damarlar seklinde bulunurlar. 3. tip yataklar genellikle meta-
morfitler icinde gelismis kirik/fay zonlar: icinde yataklanmis da-
mar tipi yataklardir (yalmizca bir tanesi Eosen yash cokelleri de
kesmektedir). 4. tip yataklar ise, fillit-karbonatli kuvarsit doka-
naklar1 boyunca yataklanmiglardir. 2., 3. ve 4. tip yataklar stratig-
rafik ve topografik olarak 1. tip yataklara gore daha iist diizeyler-
de bulunmakta ve belirgin bir sekilde karbonath kuvarsitlerin da-
gilimina bagh bir dagilim géstermektedirler. Ayrica 2. ve 3. tip
yataklar gosterdikleri ozelliklere gire a ve b alt tiplerine ayrilmis-
lardir.

Cevher oérneklerinden yapilmis parlatma ve incekesitlerde cevher
minerali olarak yalmizca antimuanit, gang minerali olarak da ku-
vars ve kalsit, mikroskopik incelemesi yapilamayan bazi el 6rnek-
lerinde orpiment, realgar gibi arsen mineralleri ve serbest kiikiirt
gozlenmistir. Antimuanit kristalleri biikiilme (kink) bantsiz, tek
yonlii biikiilme banth ve cift yénlii biikiillme bantli olmak iizere
lic farkh yapisal ozellik gostermektedirler. Antimuanit kristalle-
rindeki bu ozelliklerden yararlamilarak yoredeki antimuanitlerin
ve bu antimuanitleri iceren yataklarin iic ayr1 evrede olustuklar:
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diisliniilmiistiir. 1. tip ve 2a tipi yataklar 1. evrede, 3a tipi yataklar
2. evrede, 2b, 3b tipi ve 4. tip yataklar 3. evrede olugmuglardl'r.

Saha ve laboratuvar goézlemleri ile yayinlardan edinilen bilgiler
degerlendirilerek, 1. tip ve 2a tipi yatakiarin metamorfizma oncesi
c6kelme ortaminda sinsedimanter olarak, diger yataklarmn ise me-
tamorfitler icinden ve daha énce olusmus yataklardan antimuanun
tasinmasi (mobilizasyin ve/veya remobilizasyon) ile olusmus ola-
bilecekleri sonucuna varilmistir.

The antimony deposits, located nort of Turhal, are the richest an-
timony deposits of Turkey. The mineralisation area is covered by
metamorphic rocks of Pre-Upper Jurassic age, that are succesively
overlined by Upper Jurassic-Lower Cretaceous limestones and sedi-
mentary rocks of Eocene age. The metamorphic rocks, looking me-
lange, contain metabazitic interlayers of blocks in the alternati-
ons of phillite and quvartzite with carbonates.

The antimony deposits contain four different deposition types.
The first type is found in black phillites and it is in the form
of lences and bands that are paralel to schistosity. The second
type occurs as disseminations and/or as fisure veins in quartzites
with carbonates. The third type is a vein-type ore deposition and
it is found by fallowing fault/shear zones, mostly in metamorphic
rocks (with the exception of one vein which also cuts sediments
of Eocene age). The fourth type of mineralisation is found along
the contacts between phyllite and quartzites with carbonates. The
2, 3, and 4" type mineralisations are found in upper parts of the
stratigraphic succession and in upper 1levels of the topography
relative to 1+ type mineralisations. These 3 mineralisations types
are obviously controlled by the distribution of quartzites with car-
bonates in the area. 2" and 3 type mineralisations are subdivided
into a and b subtypes.

Thin secions and polisted surfaces prepared from ore samples
show the presence of stibnite as only ore mineral, quartz and cal-
cite as gangue minerals. Native sulpher and some arsenic minerals
like 6rpigment and realgar are seen in some hand samples, but
we could not study by microscophic methodes.

Stibnite crystals show three different structural properties; wit-
hout kink bands, kink bands in single direction and kink bands in
two directions. Depending on this differences in structure of stib-
nites, the ore deposits are thought to formed in three phases; in
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1 phase 1* and 2a type mineralisation, in 2~ phase 3a type, and
3r phase 2b, 3b and 4" type mineralisations have been developped.
According to field and laboratory studies and literature discussi-
ons, it is concluded that 1+ and 2a type mineralisations have been
formed in the depositional environment by synsedimentary proces-
ses; prior to metamorphism. Where as other mineralisations have
been formed by mobilisation of antimony in metamorphic rocks
and by remobilisation of antimony from 1 and 2a type ore depo-
sits.
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AYDINCIK DEMiR MADENiINiIiN JEOLOJiK - METALOJENiIK
INCELENMESi

GEOLOGICAL AND METALLOGENETIC STUDY OF THE IRON
DEPOSIT OF AYDINCIK

Mesut Amil Cukurova Universitesi Miih.- Mim. Fak. Jeoloji Miih.
Bolumii, Adana

Silifke-Anamur karayolu hattinda bir¢ok demir cevherlesmesi goz-
lenmigtir. Bunlarin cogu hidrotermal ézellik tasimaktaysa da, ba-
zilar1 sedimanter kokenlidir. Arastirma konusu olan Harnuplu-
yurt (Aydincik) demir cevherlesmesi kirectasi, kumtasi ve kuvar-
sit araliginda olugmustur.

Cevherlesmeye ilk bakildiginda sedimanter kokenli oldugu sanilir.
Fakat ayrintili incelemeler sonunda cevher minerallerinin belli
bir stratigrafik diizeyi izlemeyip, icinde bulundugu kayacin bos-
luklu kisimlarina enjekte oldugu izlenir.

Kaynagi magmaya bagl olan hidrotermal eriyikler, ézellikle
kumtas1 ve kuvarsit gibi kayaclarin bosluklu kisimlarinda dola-
sirken, cevher minerallerinin buralara c¢ékelmelerine olanak tani-
mislardir. Uzerinde isletme yapilan esas cevherli zonda, manyetit
ve hematit baglica cevher mineralleridir. Bu minevallerden baska
yari ozsekilli pirit kristallerine de rastlanir. Gang genel olarak
kuvarstan olusur, ender olarak kalsit de izlenir.

Esas cevher zonunun batisinda eski calismalardan kalan iki
adet yarmada ise, cevher minerallerini siderit olugturur. Burada
da pirit aym ozelliktedir. Parlatilmis Kesitlerin metalografik mik-
roskoptaki incelemelerinde bagimsiz veya sideritin klivajlarinda
manyetit inkliizyonlar: izlenmistir,

Aydincik demir madeninden alinan 6rneklerin ortalama % 38-
48 Fe icerdigi anlagilmistir, Komple analiz yvaptirilmadigindan kat-
ki degerleri bilinmemektedir. Fakat silisce zengin oldugu kesindir.
Eldeki verilerle, 9 36 Fe icermesi halinde bile, Harnupluyurt da
432 000 ton metalik demir bulunmaktadir.

Iron mineralization is often observed on the route Silifke-Ana-
mur. Mostly these have a hydrothermal origin, but some are sedi-
mentary.
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' The mineralization of Aydincik, which is the main object of
this study, are localized limestone, sandstone and quartzites.

_ At first, the mineralization seeimed to be of sedimentary ori-
gin, but after various detailed studies, they de not follows any par-
ticular level of stratification, but they were injected into the
country rocks, namely quartzites and sandstones.

These m1nerahzatlon are connected with magmatic activity.
Iron rich hydrothermal solutions, circulated in the surrounding
rocks and the minerals cristallized in cavities in the rock. We
distinguish only one mineralization, which gives an economically
important deposit in zone I, where crystals of magnetite surro-
und smaller grains.

Besides the magnetite, pyrite is also common, accurring as
sub-hedral crystal and hematite seems to occur as inclusions within
the magnetite grains.

In the western part of zone I two trenches still remain of the
former mine workings.

~ The principal mineralization consiste of siderite often as large
grains. The pyrite is secondary and often sub-hedral.

‘(‘)ccasionally, isolated pieces of magnetite occur along the cle-
avage planes of the siderite. The gangue always constits of quartz
grains.

118



KARMA JEOLOJi OTURUMU GENERAL GEOLOGY SESSION

MARMARA ADASI SERILERINiN JEOKiMYASAL iNCELENME-
st - : riskrag e bt

GEOCHEMICAL INVESTIGATION OF THE MARMARA ISLAND
ROCKS

~ Erkan Tanyolu Karadeniz Umversﬂzem Miih. - Mim. Fak. Jeoloji
Bolumii, Trabzon agoiaeg. bits

Balikesir ili sinirlari icinde bulunan, yaklasik 120 km? bityiikliik-
teki Marmara Adasi, ilging jeolojisi nedeniyle inceleme alani ola-
rak secilmis olup, bu calismada jeokimyasal yonden ele alinmigtir;
Calismanin amaci, Marmara Adasi kaya¢ serilerinin Jeokimyasal
evrimlerinin aydinlatilmasinin yaninda, daha onceki petrografik
ve petrolojik sonuclarla karsilastirilarak irdelenmesi, hatta benzer
diger masiflerin sorunlarma isik tutmaktir, 5

D-B dogrultusunda elipse benzer bicimde uzanmakta olan adanin
giineyinde metamorfik sistler, kuzeyinde mermerler -bulunmakta-
dir. Her iki serinin arasinda bir granodiyorit pliitonu yine D-B
dogrultusunda, kusak seklinde sokulmustur. Sonradan gnaysik bir
yapr kazanan granodiyorit masifi orto kokenlidir.

Metamorfik serinin esasini yesil sistler meydana getlrmekte, fakat
goriiniir tabam1 amfibolitler olusturmaktadir, Yesil sistlerle amfi-
bolitler arasinda ince bir amfibolit gist gecisi bulunmaktadur. .

Metamorfik sistlerden 15 adet, granodiyorit mesifinden 13 adet o6r-
negin analizi yapilarak, degiskenlerin hesaplanmasi ve diyagram-
larmn ciziminde bilgisayar kullanilmigtir,

Elde edilen diyagramlarin yorumlarindan asagidaki sonuclara va-
rilmigtir :

1. Magmatik masif orto kokenlidir ve orta asit karakterdedir.

2. Granitten diyorite kadar siireklilik gosteren blr ayrlmlasma
tiriiniidiir.

3.  Evrimlesmesi asitten bazige dogru g‘eh§m1§, bunda yan kayag:-
lara ait anklavlarin da rolii oclmugtur,

4. Granodiyoritlerin evrimlesmelerinde, alkalilerin sablt sayila-

 cak degerlerine karsin, demir ve magnezyum genis bir arahkta
degisim gostermistir, :
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5. Amfibolitler disindaki metamorfik kayaclarin tortul kékenli
olduklar1 saptanmigtir. Amfitolitlerin ise bazaltik malzemenin
spilitlesmesi olayiyla iligkileri olasidir.

Marmara 1sland is within the boundaries of Balikesir city and its
area is approximately 120 km? The island was chosen as a rese-
arch area for its interesting geology. In this studes, a geochemical
investigation of the Marmara island rccks was done.

Aim of this study is to find out geochemical evolution of Marmara
island and to also compare these results with previous petrographic
and petrologic resulte and to give some insight to the problems
of other similiar masives.

The island is an ellipse in shape wich lies in E-W direction. Me-
tamorphic schist crop out at the South, and the marbles at the
North. A granodiorite plutone has plunged into these two series
as a belt along the E-W direction. The origin of the granodioritic
massif, which has gained its gnaysic structure later, is magmatic.
The green schists acomplish basis of the metamorphic series, but
apparent basement has been formed by the amphibolites. There
is a thin amphibol schist transition, between the green schists and
amphibolites.

15 samples from the metamorphic schist and 13 samples from the
granodiorite massif have been analysed and computation of the
parameters and drawing diagrams of these parameters have been
done by using computer.

The following results have been obtained from the interpretation
of the drown diagrams :

1. Magmatic massif is magmatic in origin and shows middle acidic
character. ‘

2. There is a continuity from granite to diorite and the rocks
have been formed as a result of differantiation.

3. Evolution has progressed from acid towards basic and also
anklavs whic belong to the wall rocks may have played a role
for this proces.

4. During the evolution of the granodiorite, ferromagnesians have
become changed in wide range, though alkali character of the
Rocks have been kept unaltered. )

5. Metamorphic rocks, except amphibolites, were find out they

- were originated from sediments. Amphibolites are most likely
with spilitization of the basaltic material.
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