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DUSUK TiO21i LOSITLI ALKALEN VOLKANIZMANIN DOGU PON'I'ID ARKI (KD TURKIYE) VE GERiSi
OFIYOLITLERI iLE OLAN iLISKILERI{

RELATIONSHIPS BETWEEN THE LOW TiO2 LEUCITE BEARING ALKALINE VOLCANISM AND THE
EASTERN PONTIAN ARC (NORTHEAST TURKEY)-BACK-ARC OPHIOLITES

Osman Bektas*, Ismet Gedik*
0 z: ‘ : ,
Silialik bir temel tizerinde gelisen Dogu Pontid arki Mesozoyik-Senozoyik dénemleri boyunca zaman ve
mekan icerisinde degisen magmatik provensler sunar.

Dogu Karadeniz sahilinde Liyas ile baglayan toleyitik ark volkanizmas: yerini Ust Kretase‘de toleyitik /kalk
alkali, Eosen‘de kalk-alkali ve Neojen‘de ise alkalen volkanizmaya birakarak zaman icerisinde sirasiyla gelis-
mis eksiksiz-ada yay: magma serileri olusur. Es yash volkanik kayaclarda giineye dogru artan K icerigi ise ark
magmatizmasinda mekan igerisindeki degisime neden olur.

Liyas‘da gelisen ark-ici ve ark-gerisi rift havzalrinda Malm-Alt Kretase dénemlerindeki hizh subsidans

olaylan karbonat fasiyesinden tiirbiditik ve olistostromal fasiyese gecigle belirginlesir. Giineyde ark-gerisi
bélgelerinde (Bayburt-Kelkit-Amasya yérelerinde) bu dénem ofiyolitik olistostromal melanj olusumu dénemine
karsihk gelir. Melanji olusturan bazaltlar plaka ortas: bazaltlar ile (WPB) ada yay1 bazaltlarina (IAB) gecis
gbsteren okyanus ortasi sirh bazaltlarindan (MORB) olusmaktadir (Polijenetik ofiyolit olgusu). Bayburt-
Maden yiresinde bu ofiyolitik melanjin lizerine normal dokanaklar ve sirasiyla yitkksek K‘'h kalk-alkalen
andezit lav ve tiifleriyle Ust Kretase yash rudistli kiregtaslar gelmektedir.
" Everek Hanlar mevkiinde bu Ust Kretase kirectaslar ile bir arada bulunan bir formasyon, simdiye kadar
kesin jeolojik konumu ile saptanamam:g ve cogunlukla tektonik dokanakh ofiyolitik seri olarak haritalanarak
celiskili jeolojik yorumlamalara neden olmustur. Tarafumzdan gerceklestirilen arazi cahgmalar: sirasinda siz
konusu formasyonun Ust Kretase kiregtaglarmin asinmaya ugramg yiizeyleri iizerine sedimanter bir
dokanakla- geldigi ve baslangicta kirmizi kirmtih bir fasiyesle baslayip tiste dogru diistik Ti02.}; 15sitli
volkanizma ile devam eden, yer yer capraz katmanlanma gésteren karasal fasiyeste gelismig bir formasyon
oldugu ve Paleojen tiirbiditleri tarafindan taban konglomeras: ile tistlendigi gézlenmistir. Jeolojik konumu
béylece saptanan bu formasyona Everek Hanlar: Formasyonu adi verilmigtir.

Sedimanter ox-iiinli ofiyolitik melanjin yiiksek K‘h kalkalkalen ve l8sitli alkalen volkanizmaya (gsosonitik) 6r-
tilii olmas: melanjin ark-gerisi jeotektonik bolgesinde olustugunun kuvvetli bir delilidir. Benzer durum
Amasya civarinda da gozlenmistir. Yaklasik 60 m.y. 6nce gelismig olan bu lésitli volkanizmanin Neojen‘de
Dogu Pontid arkimin kuzeyinde sahil kesiminde ylizeylenmis olmasi, tipki Kuzeybati Amerika‘da oldugu gibi
yiiksek K‘h volkanizmanin ark magmatizmasiyla birlikte Senozoyik dénemi sliresince trenc‘e dogru geriledigi
sonucuna varihir. Ote yandan gerek ark-ici gerekse ark-gerisi havzalarindaki es zamanh magmatik ve
subsidans claylar Dogu Pontid ark: ve ark-gerisi jeotektonik ortamlarinda manto yiikselmelerinin énemli bir
rol oynadigam diisiindiirmektedir.

ABSTRACT: :

The Eastern Pontian arc developed on the smhc basement represents magmatic provences variable in time
and space durmg the Mesozoic and Cenozoic epochs.

In the Eastern Black Sea coast tholeiitic volcanism which began in the Lias, turns into tholeiitic/calc-alka-
line volcanism in the Upper Cretaceous; calc-alkaline volcaism in the Eocene, and alkaline volcanism in the
Neogene to make complete successive island arc magma series in time.

On the other hand, in the contemporanous volcanic rocks, increasing of K content toward south cause

. spatial changes in the arc magmatism.

The Malm-Lower Cretaceous rapid subsidence events in the inter arc/back-arc rift basins which are
formed in the Lias, are characterized by passing from the platform corbonate facies to be olistostromal tur-
biditic deep marine facies.

In the back-arc basins to the south, Bayburt, Kelkit, Amasya regions, this epoch mentioned above,
corresponds to the time of the formation of the ophiolitic olistostromal melange.

Basaltic rocks, which constitute ophiolitic melange, have within plate and mid ocean ridge/island arc
affinities (poligenetic ophiolite concept).
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This melange is in turn overlain by the high K calc-alkaline andesite with pyrocalts and the Upper
Cretaceous rudist-bearing limestones in the Bayburt, Maden area.

In the Everek Hanlar district these Upper Cretaceous limestones are occompanied with a formation which
couldn‘t be exactly defined geologically by now and were mapped as ophiolitic series with tectonic contact,
and so this caused contradictory interpretations. During our field study we observed that the formation
mentioned above is rested unconformably on the erosional surface of the Upper Cretaceous limestones and
comprise the low TiO2]eycitebearing alkaline basalts interclated with the continental red colour cross
bedding detritus and is overlain by the Paleogene turbidites with the basement conglomerates.

This formation defined geologically was called Everek Hanlar: Formation.

The calc-alkaline and low TiO2 akaline volcanism (shoshonitic) which cover the ophiolitic melange with
sedimentary origine are strong evidence to imply that this melange formed in the back-arc geotectonic envi-
ronment. We have similar geologic observation in the Amasya.

Manifestation of this leucine-bearing volcanism which of approximately 60 m.y. of age, in the northern
part of the Eastern Pontian arc along the Black Sea coast in the Neogene, imply that the high K volcanism
regressed together with the arc magmatism toward the trench during the Cenozms time just as known in the
Northwestern America.

On the other hand, contemporarous magmatism and sub31dence events are suggestive that mantle uprising
had the main role in this concept in the Eastern Pontian arc/back-arc geotectonic environments.

* K.U. Miihendislik-Mimarhk Fakiiltesi, Ieoloji Miihendisligi Boliimii, TRABZON

ENEX

SILE TRIYAS'INA iLISKIiN YENi BULGULAR
A NEW FINDINGS ON THE TRIASSIC AROUND SILE
Rifat Yoldag*, Mahmut Damg*

0Z:

Gahsilan bélge, Sile-Agva hattinin giineyinde yer ahr. Bolge stratigrafisini Triyas yagh birimler ve bunlar
uyumsuzlukla drten Ust Kretase formasyonlar olusturmaktadir. Triyas, karbonatlarn egemen oldugu, alttan
tiste dogru: a) Kirmuz renkli kumtaslar1 b) Goksu Kirectaglan c¢) Hacih Kiregtaglam d) Catakh Kirectaglamn
e) Obeyli Kirectaglam birbirleriyle gecisli veya konkordan bes formasyona ayrilarak incelenmigtir. Ust
Kretase. sedimanter arakatkilar igeren tiifit, aglomera ve lav akintlarinin ardalanmasindan ibarettir.

Baykal, F (1942) “Sile Mintikasimn Jeolojisi‘* cahsmasinda Triyas: alttan iiste dogru: a) Taban kong-
lomeras;, b) Kirmzi kumtaglar1 ¢) Gri renkli masif kalkerler ve Kkilli sistler (Virgloriyen) ile Plaket

kalkerler (Ladiniyen) arasinda bir erozyon fazanin (Slle faz) gectigini belirtmigtir.

_—Alpin orojenezi ile kivrimlanms bulunan bélgede egemen yap: sekli NW-SE dogrultulu ¢ekim faylardr.

Olgiilen stratigrafik kesitler ve incelemeler sonucunda, (Arazi gbzlemleri, kesit vs.) Virgloriyen ve Ladiniyen -
arasinda gectigi one siirilen Sile fazinn varolmadifn ve Triyas formasyonlarmm birbirleriyle gecigli ve
konkordansh bulundugu saptanmlstlr
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ABSTRACT: |

The studied area is located at the south of Sile-Agva line. Regional stratigraphy is composed of Triassic
-and Upper Cretaceous formations overlying the former unconformably. The Triassic formations, in which
carbonates dominate, are exomined in five groups, concordant and gradational to each other. These are,
from bottom to top, a) Red sandstone, b) G8ksu hmestone, c) Hacil limestone, d)Catakh limestone, e) Obeyli
limestone. Upper Cretaceous on the other hand-is composed of alternations of - tuffite with sedimantery
intercalations, agglomerate and Lave glow. :
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Baykal (1942) in his geological studies around Sile identified Triyas, from bottom to top. as: a) Trans-
gressive conglomerate, b) Red sandstone c) Gray colored massive limestone, d) limestone pelletes and clay-
rich sehists, e) thin bedded limestone interclated with marl. He also pointed out an erozional phase (Sile
phase) between unit d, limestone pellets and clay-rick sehists (vinglorian) and unit e, third bedded limestone
(Ladinien).

Dominant structural feature of the area, affacted by Alpine orogenesis and coused intense folding, is the
precence of gravity faults with NW-SE strike. Measures of stratigraphic columns and other geologic
investigation results revealed that the once proposel Sile phase between Viglorian and Ladlman actually is
not present and Triassic formations were concordant and gradatlonal to each other.

* M.T.A. Trakya Bolge Mudurlugu CORUM|
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METALIK MADENLER/MANGANEZ VE DEMIR OTURUMU

DENIZLI - TAVAS - ULUKENT MANGANEZ YATAGININ JEOLOJiSi
THE GEOLOGY OF DENIZL] - TAVAS - ULUKENT MANGANESE ORE DEPOSIT

Halis Dogan*, Aydin Celebi*

0Z:

Calhsma alam, Denizli ilinin Tavas ilcesinin Ulukent kasabasi1 yakininda Tiirkiye tektonik birliklerinden
Toridlerin Menderes masifine yakin kismindadar.

Daha énce varhg bilinen ve iizerinde pek fazla cahsma yapilmamis bulunan sahanin potansiyelini ortaya
¢ikarmak amaciyla 1981 wilinda 1-:0006lcekli detay jeoloji haritasi; 1982, 1984, 1985 willarinda ise 18
lokasyonda toplam 1754 m sondaj vapilmistir.

Bélgede Alt permivenden Kuvaterner kadar yas veren birimler vardir. Alt Permiyen; kavarsit ve ..
fosilli neritik kirectasi, Triyas; konglomera ve kumtasi, Ust Trivas ve Orta Liyas; dolomit, dolomitik kirectirs:
ve neritik kirectasi, Ust Liyas-Alt Kretase; ¢ortlii kirectasi, bazik volkanit ve radyolaritler, Alt Kretase: neritil
kirectasi, Ust Kretase-Alt Paleosen; pelajik kirectaglari, Ust Paleosen - Orta Eosen; filis fasiyesinde,
Oligosen; konglomera ve marn tiirii birimlerle temsil edilmektedir. Tektonik etkinlik olduk¢a yogundur. Diisiik
bolgesel metamorfizma vardir. :

Ulukent manganez sahasinda ise cortlii kirectaslari, siyah, gri ve bordo renkli killi kirectaslar, Ust
Kretase yash tiirbiditler ve cortlii pelajik kirectaslan vardir. Tabandaki cortlii kirectaslan ile killi kiregtasla-
n diisey yonde gecislidir. :

Cevherlesme cortlii kirectasi - killi kirectas: gecisinde ve siyah renkli killi kirectaslarinin kontroliindedir.

Esas cevher mineralleri; rodokrozit, sahanin degisik kesimlerinde daha az olarak braunit, pirolozit ve
. hausmanittir. Mostralarda oksidasyon etkisiyle rodokrozit, brauniter hausmanit kismen veya tamamen
psilomelan ve pirolusit minerallerine déniismiistiir. Parajenezde bu minerallerden baska tefroit, jakopsit,
manganit, mangan dolomit, bixbiyit, stilpnomelan, manyetit. gétit, hematit, limenit, pirit, markezit, kalkopirit,
rutil, anatas, hidrogranat, klorit v.s... mineraller izlenmektedir.

Cevherlesme volkano sedimanterdir. Volkanizmanin cevherlesme ile iliskisi érneklerin petrografik
incelemelerinde goriilmektedir. Ayrica sahamn, giineyinde c¢értlii kiregtasi, bazik volkanit ve radyolaritlerin
birbirleriyle gegisl_i oldugu gozlenmistir. Cevherin kahnhgi 0,50 m ile 15 metre arasinda degismektedir. Cev-
herlesmenin egim yoniinde 600 m., dogrultu boyunca 600 m. lik kism sondajlarla belirlenmistir.

Sahada ortalama %31 Mn tenérlii 2.500.000 ton gériiniir + muhtemel cevher rezervi hesaplanmstrr.

Hukuki nedenlerden dolay1 sondajh arama ¢calismalar: tamamlanamamstir. Calismalarin devarm halinde
arama ¢ahsmalarimn yaninda kdkene yonelik olarak jeokimya ¢ahsmalar: da yapilacaktir.

ABSTRACT:

The study area is located nearby Ulukent village of Tavas township of Denizli province.

The area was mapped to a scale of 1/2000 and investigated by drillholes of {v'aly 1754 m. in 17 differen!
locations in order to determine the ore potential.

There are different rock units whoseages, ranging from Lower Permian to Quanternary.

The manganese accurrences.are volcano-sedimentary in origin. They are probably found within a transi-
tional zone between the cherty limestones and clayey limestones. Ore minerals consist mainly of rhodochro-
site, braunite, pyrolusite and hausmannite. A reserve of 2.500.000 tons (Proved + Probable) was estimated at
an average of 31 % Mn.

* M.T.A. Genel Mudurliigii, Maden Etiid ve Arama Dairesi, ANKARA
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HASANCELEBi (MALATYA-HEKIMHAN) MANYETIT YATAGININ MINERALOJISI VE CEVHERLESME
SKAPOLITLESME ILiSKiSi :

MINERALOGY OF THE MAGNETITE ORE DEPOSIT OF HASANCELEBI (MALATYA-HEKIMHAN) AND
SCOPOLITE-ORE MINERALS ASSOCIATION

Ibrahim Copuroglu*

0Z:

Hasancelebi manyetit yatag: Dogu Toros Kusag icersinde, E-W yoniinde yaklasik 40 km lik bir cevherles-
me zorunun dogusunda Deveci siderit, batisinda Karakuz hematit ve orta kesimlerde ise Hasancelebi manye-
tit yataklar: bulunur. :

Bolgede Ustkretase‘den bashyarak Eosen‘ec kadar devam eden .magmatizmanin varhg bilinmektedir.
Bolgede ofiyelit grubu kayaclarla (ultrabazikler, gabroikler, diabaz dayklan, spilit, pilov lavlar ve radiolarit,
‘gort serileri) birlikte icice siyenitporﬁg’it, trahiandezit, trahit, andezit ve olivinbazaltlar cok yaygin olarak yii-
zeylenmektedirler. ‘

Hasancelebi manyetit yatag: 300-400 m. genisliginde, yaklasik 2 km.uzunlugunda skapolitfelsler icersinde
yataklanmistir. Yatak 250 milyon ton % 52 Fe esdegerli, 865 milyon ton % 15 ortalama Fe tendrlii rezerviyle
bugiin icin Tiirkiye‘nin en biiyiik demir yatagim olusturmaktadar.

Yatagin yan kayacim olusturan skapolitfelsler yaklasik 20 km2 lik bir alanda viizeylenir. Yapilan
jeckimyasal analizler ve mineralojik etiitler sonucunda skapolitfelslerin ilksel kayacinin, ofiyolit grubuna ait
gabroik kayaclar oldugu tesbit edilmistir.

Yatak mineral parajenezini manyetit, hematit (martitlesme iiriinii) ve Na, skapolit (dipir) yaninda biotit,
diopsid, apatit, sfen, kalsit, klorit, epidot, aktinolit ve kuvarz mineralleri olusturmaktadr. Yatagin bashca
sulfid mineralleri ise: Pirit, markazit, brovoid, kalkopirit, pirotin, pentlantit, molibdenit, vallerit, galenit,
linneittir. g i

Hasancelebi yataginda bashca iki ayr kékenli skapolit mineralleri izlenmektedir. Bunlardan biri ve en
vaygm, gabroik kayaclara ait plajioklaslarin pnomatolitik gazlarin etkisiyle olusan skapolitler, digeri ise
vitksek basing ve 1s1 etkisiyle olusan, yatak mineral parajenezine ait primer skapolitlerdir.

Ofiyolit yerlesimini izleyen magmatik faliyetler esnasinda dalma zonlarimin derinlerinde olusan, alkali-
agircevher minerallerince zengin artik magma intrusiyondan énce ikiye ayrihirlar. Bunlardan biri cevher
magmasim (El - Laco tipi), diger bir b6liimiintiise alkali siyenit, trahiandezit, ve diger silikat eriyikleri
olusturur. :

Hasancelebi yatagi, bu cevher magmasinin gabroik kayaclar icersine niifus ederek, dissemine, damar tipi,
stock work, cep dolgusu sekillerinde olusmustur. Aym magmanin pnématolitik gazlarida yan kayacin plajiok-
laslarim etkiliyerek skapolitfelsleri olusturmustur.

ABSTRACT:

Hasancelebi ve magnetite deposit is situated Eastern Taurus belt. Deveci siderite to the east and Karakuz
hematite deposit to the west of Hasancelebi deposit extend in a zone of 40 km in E-W direction.

It is known that magmatizm in the region starting from upper Cretaceos Continued up to the Eocene. In the
region with the ophiolite group rock units (ultrabasics, gabbros, diabase dykes, spillites, Pillow (avas and
radiolarite-chert series) syeniteporphirite, trachiandesite, trachite, andesite and olivine basalts. °

Hasangelebi magnetite deposit is deposited in stapolite felses which is 300-400 m wide and approximately
2 km long. The deposit is the largest Iron ore deposit of Turkey with 250 million tons reserve with 52 % Fe
equivalent, 865 million tons with 15 % Fe average Fe grade.

Scapolite felses outcrop: in an area of 20 sg. km Geochemical analysis and mineralogical determinations
show that primary rock type in gabroic rocks of the ophiolite group.

Mineral paragenesis of the deposit is: . e

Magnetite, hematite (martite), Na-Scapolite, biotite, diopside, apatite, sphene, calcite, chlorite, epidote,
actinolite and quarts minerals. Sulphide minerals are: Pyrite, marchasite, bravoite, chalcopyrite, pyrotine,
pentlandite, molibdenite, vallerite, galenite, linneite.

In the Hasangelebi deposit two typs of scapolite mineral is observed. One type of the scapolite mineral is
formed by the effect of pneumatolitic fases on plagioclases in the gabbroic rocks. Which is the most extensi-
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vetype-Other type is the primary scapolite minerals formed under high pressure-temperature Conditions.

Following the ophiolite emplacement magma which is rich in alcaline-heavyore minerals formed in the
subduction zone, latent magma divided into we parts before the intrusion. One of them is the ore magma
(El-Laco type), the other is alcaline syenite, trachiandesite, and other silicate solutions.

Hasangelebi deposit is formed by the infiltration of ore magma in to the gabbroic rocks. It is emplaced in
the form of dissimination, vein type, stock work, and poddy form. :

The Same magma'‘s pneumatolitic fases effecting the plagioklases of the country rocks, to form scopolitic
felses.

* M.T.Aj Genel Miidiirliigii, Maden Etiid ve Arama Dairesi, ANKARA

DOGU TOROSLAR OTOKTON “GEYIKDAGI” ALT KAMBRIYEN DETRITIKLERINDEKI KROMIT BULGUSU
THE PRESENCE OF CHROMITE IN LOWER CAMBRIAN DETRITIC ROCKS O AUTOCHTHONOUS GEYIKDAGI
ASSOCIATION IN EASTERN TAURUSES

Cabbar Daghoglu*

0Z: : :

Cabsma alam Torid kugagimn Dogu Toroslar uzantisinda olup, Adana Kozan, Feke ve Saimbeyli ilceleri |
arasinda yer alir. Bolgede, Kambriyen‘den Tersiyer'e kadar tortul kaya birimleri goriilmektedir. Bu kaya '
birimlerine Ozgiil ve: Digerleri (1973) tarafindan ‘‘Geyikdag Birligi* adh verilmigtir.

Eski calismalar temel alinarak Geyikdag Birligindeki ekonomik maden yataklan potansiyelini aciga cikar- ‘
mak amaciyla cahsmalar 1983-1986 yillan arasinda havza etiidit geklinde yiiriitiilmiigtiir. ‘

Birligin tabaninda Alt Kambriyen yagh Emirgazi Formasyonu yer alir. Formasyon kiltagi, kumtasi, meta-
kumtas, silttas:, kuvarsit, metakuvarsit, subarkoz ile mercek bigimli kiregtas: birimlerinden olusur. Bu birim-
ler yanal ve diisey olarak birbirlerine geciglidir. Bu formasyona ait kumtaglarinda kromit, hematit,
ilmenomanyetit, pirit mineral parcaciklar spilit ve diyabaz kayac parcalam bir arada goriilmektedir.
Emirgazi Formasyonunun tizerine Orta Kambriyen yagh ve konglomeratik giriintimlii bloklu bir seri ile basla-
yan Degirmentag Formasyonu g_élir. Tabandaki bu birim, Emirgazi Formasyonunun cakil ve bloklariile bu |
formasyondan serbestlesmis spilit, diyabaz ve kromit par¢alarim igerir. Degirmentas Formasyonu iiste dogru
dolomit, ankerit, ankeritli kirectas: ve kirectaglarindan olusur.

Kumtas: ve bloklu seride gériilen spilit, diyabaz ve kromit parcalarinin, daha yagh bazik veya ultrabazik
bir magmatik kayactan kaynaklandign diigtintilmektedir.

ABSTRACT:

The investigated area occupying Kozan-Feke and Saimbeyli towns of Adana province is situated in Eastern
part of Taurid belt. In the region sedimantary rock units. Whoseages ranging from Cambrian to Tertiary are
seen. All these rock units form the Geyikdag: Association termed by N. Ozgiil et. al (1973).

The Geyikdag Association overlies Lower Cambrian aged Emirgazi Formation. This Formation is
composed of claystone, sandstone, meta-sandstone, siltstone, quartzite, meta-quartzite and subarkose with.
limestone lenses. These rock units show laterally and vertically gradation to each other. The sandstones
contain hematite, ilmenc-magnetite, spilite, diabase and chromite fragments. This formation underlies the
Degirmentas Formation of Middle Cambrian age. The Degirmentag Formation begins with a conglomeratic
block sequence composed of pebbles and boulders of Emirgazi Formation and spilite, diabase, and chromite
fragments, It consists of locally dolomitic limestone, ankerite, ankeritic limestone and limestone.

It is suggested that spilite, diabase and chromite fragments of sandstone and blocky sequence were
derived from an older basic or ultrabasic magmatic rock.

* MTA Genel Miidiirliigii Maden Etiid ve Arama Dairesi, ANKARA
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ATTEPE (MANSURLU-FEKE) DEMIR YATAGINDA SEDIMANTER PIRIT OLUSUKLARI

SEDIMENTARY PYRITE FORMATIONS IN THE IRON ORE DEPOSIT OF ATTEPE (MANSURLU-FEKE)

Ahmet Ayhan* Suayip Kiipeli*

0Z:

Attepe Demir Yatagi ~Kayseri ile Adana il simrinda, Mansurlu nahiyesi (Feke-Adana) civarinda
bulunmakta olup, Tiirkiye‘nin en biiyiik demir yataklarindan biridir.

Yérede infrakambriyen ile Ordovisiyen zaman araliginda ¢okelen ve ¢ok zayif bir metamorfizmaya ugra-
yan oldukca kahn bir istif yiizeylemektedir. Demir yatag, infrakambriyen yash birimlerle Alt-Orta Kambriyen
yash birimler i¢cindedir. Pirit olusuklar1 bu yatagin dogu simr boyunca uzanan infrakambriyen yash birimin
tabanmnda yeralir. Goriiniir kahnhg: 100 metreyi bulan, koyu gri-siyah renkli sist ve fillitlerden olusan bu
kesimde piritli bantlar ile yankayaclar siirekli ardalanmahdir. Cogunlukla dzsekilli bicimde kristallesen pirit-
ler, genellikle sacinimlar seklinde gozlenirler. Ayrica ince pirit serit ve merceklerine rastlanir. Piritlere bash-
ca kalsit mineralleri eslik eder. Piritli bantlarda jeopedal, kayma ve diyajenetik kopma yapilan ile capraz
tabakalanma gibi tipik sedimanter 6zellikleri ayirt edilir.

Piritlerin olasih olusum mekanizmasia, indirgen kosullar altinda gergeklesen sedimanter bir ¢ékelime bag-
lanmaktadir. Halen isletilen yatagin dogu bitisiginde piritli birimlerin yiizeylemesi, Attepe Yatag ile cevrede
yeralan birgok demir yatagimn, bu piritlerin ikincil tasinmas: ile olusabilecegi fikrini ortaya cikarmaktadur.
Bu gorils, daha énce yatak hakkinda belirtilen kékensel yorumlara yeni bir boyut kazandirmaktadir.

‘ABSTRACT:

Attepe iron ore deposit, which is situated between Adana and Kayseri, occurs in the Infracambrian-and:
Lower - Middle Cambrian - aged formations. Pyrite - bearing formatjon is found at the bottom of Infracamb-
rianaged sequences striking along eastern border of this deposxt This formation consists of mainly dark gray -
black clored schist and phyllite. The pyrites prec1p1tated as thin layers, in which typical sedlmentary featu-
res are observed, are alternated with their host rocks.

v The precipitation of pyrites must have taken place jn a sedJmentary environment under reductive
conditions. The mineable iron content of Attepe deposit can be related to the secondary accumulations of
pyritebearing layers.

"+ 8.0., Miihendislik Mimarhk Fakiiltesi, Jeoloji Miihendisligi Bolimii, KONYA

BITLiS msiﬂ (AVNIK GRUBU) ALT BIRLiK KAYACLARINDA DEGIiSiK FASiYESLERDE OLUSAN
EKONOMIK CEVHERLESMELER

{HE ECONOMICAL ORES FORMING IN DIFFERENT FACIES OF THE LOWER UNIT ROCKS IN BITLIS MASSIF
(AVNIK GROUP) ;

Dr. Iskender Oneng*
0 z:

Bitlis Masifi metamorfitleri Avnik (BINGOL) ybresinde aralarinda bir uyumsuzluk yiizeyi ile ikiye
ayrilmigtir. Yas1 Prekambriven olarak diisiiniilen Alt Bilik, gnayslar, metavolkanitler ve bunlarm kesen
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granitlerden olusmustur, Ust Birlik kayalan ise Siliiriyen‘den Permiyen‘e kadar degigsen yaglarda bulunan
mikasist ve mermerlerden meydana gelmistir.

Alt Bilik tabanda gnayslarla baslar. Yer yer apatitli-manyetit yataklanmalar gézlenir. Ustte dogru uyumlu
olarak gelen metavolkanitler; bazik ve felsik metavolkanitler, metagért ve aglomera ile benekli ambifol
gnayslardan olusmustur. Apatitli manyetit ve disten yataklar: bulunur.

Alt Birlik kayalar Barrow tiirii ve Retrograd metamorfizmadan etkilenmistir. Barrow tiirii metamorfizma-
nin yesil sist ve amfibolit-almandin fasiyes tiirleri gozlenir. Yesil sist fasiyesinin kuvars-albit-epidot-almandin
(B1-3) subfasiyesinde spatitli manyetit yataklar izlenir. Yesil sist fasiyesi kuzeye dogru diger subfasiyeslere
gecer. :

Halveliven kéyiiniin giineyindeki Pehenisirtinda metavolkanitlerden ahnan numunelerin analizleri
sonucunda disten yatag tesbit edilmigtir. Sillimanit mineraline de rastlamlmigtir. Almandin-amfibolit fasiye-
sinin 6zellikleri izlenir.

Distan ve sillimanit olusumlar: bindirmenin yakin kesimlerinde gozlenir. Sillimanit petrografik verilerle
bulunmustur. Bindirmeden kuzeye dogru gidildikce yesil sist fasiyesinde de apatitli manyatit yataklar
bulunur. 3

Bu metamorfik veriler sonucunda Bitlis Masifi'nde maden arama faaliyetlerinin bindirme zonuna yakin
yerlerde yapilmas: halinde disten, sillimanit ve apatitli manyetit yataklarinin bulunmas: miimkiindiir.

ABSTRACT

The metamorphites of Bitlis massif around Avnik (BINGOL) have been divided into two parts by an uncom-
formity. The lower unit whose age is considered as Precambrian consists of geneisses, metavolcanics and
granites cutting these. The upper unit rocks consist of micaschists and marbles whose ages range from
Silurian to Permian.

The lower unit starts with gneisses at the base. Magnetite beddings with apatite are observed in places.
Metavolcanites coming harmonious toward top consist of basic and felsic metavolcanites, metachert,
aglomerate and speckled gneisses. There are magnetite with apatite and kyanite beds.

The lower unit rocks have been affected by Barrow and Retrograde metamorphism. Magnetite beds with
apatite are seen in quartz-albite-epidote-almandine subfacies (B1-3) of greenschist facies. The green schist
facies passes othe subfacieses toward north.

At the Pheni ridge, south of Halveliyen village, the analysis of samples taken from metavolcanites showed
that there was a kyanite bed. It has also been come across sillimanite mineral. The features of the almandine
amphibolite facies have been noted.

Kyanite and sillimanite formations are seen in areas near overthrust. Sillimanite has been determined by.
the petrographic data. As one goes toward north from overthrust there also exist magnetite beds with
apatite in green schist facies. :

As a result of these metamorphic data, it is possible to be found the kyanite, sillimanite and magnetite witt
" apatite beds in the case of that one performs the mining research activities near the overthrust zone.

* MTA Genel Miidiirliigii, Maden Etiid ve arama Dairesi, ANKARA
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METALIK MADENLER/KARMA MADEN YATAKLARI OTURUMU

ZAMANTI KUSAGI (KAYSERI-NiGDE-ADANA) Zn-Ph CEVHERLESMELERININ YATAKLANMA
OZELLIKLERI

DEPOSITION FEATURES OF Zn-Pb MINERALISATIONS OF ZAMANTI BEL'T (KAYSERI-NIGDE-ADANA)

Yunus Lengeranh*, Dincer Tiiziin*

0z: )

Bildiriye konu olan alan, Dogu Toroslarin bat: béliimiinde, Kayseri-Nigde-Adana illeri sinirlar icerisinde
yer almaktadir. Bu alanda, ¢ogunlukla karbonath kayaclardan olusan naplar su sekilde siralanirlir: Yahyah,
Siyah Aladag, Minaretepeler, Beyaz Aladag, Zamanti, Gataloturan Naplari ve Para-otokton Geyikdag Birligi.
Nap dilimleri arasinda ofiyolitli karisik dilimleri bulunmakta ve bélgenin naph yapisimn Ust Kretase'de sekil-
lendigi kabullenilmektedir. :

Bélgedeki Zn-Pb yataklar: iki grupta ele ahnabilirler:

1. Orta Devoniyen yash Amphipora Sp. igerikli dolomitlerde yer alan cevherlesmeler: Bunlar hem
tabakalanmaya uyumlu kiitleler seklinde hem de faylarla iligkili diskordan kiitleler olarak bulunurlar. Diisey
kesitlerinde, iistte siilfid reliktli oksitli, altta siilfidl; olmak iizere genel oksidasyon kesitine uyduklan goriiliir.

2. Karbonifer-Alt Kretase yas arahgindaki kirectaslarinda ve seyrek olarak dolomitler icerisinde, KD-GB
dogrultulu faylarin veya eklem sistemlerinin karstlagmas: ile olusan bosluklarda yer alan cevherlesmeler: Bu
kesimdeki cevherlesmeler, genellikle diizensiz kiitlelerden olusmaktadir. Yahyal ilcesi dogusundaki cevher-
lesmelerin, kayac biinyesindeki viikksek Zn icerken birimle (Zamanti Nap1) iliskili oldugu saptanmistir. Bu
yataklanmalar, ilksel yataklarm geng karstlagma ile derine dogru tagimas: ile tipik diisey zonlanmalar ka-
zanmislardir. Buna gire, en {ist zonda siilfid minerallerinin kalntilarim iceren Pb ve Fe tendrler yiiksek, Zn
tendrii diisiik béliim ile, bunun altinda oksitli-karbonath Pb ve Fe tenérleri viiksek, Zn tenérii diisiik béliim ile,
bunun altinda oksitli-karbonath Pb v e Fe tenérlii diisiik, Zn tenérii yiiksek olan kesim gozlenir. En altta diisiik
metal icerikli kil mineralleri bulunur. Bu gruptaki baz kiiciik yataklar ise hig stilfid minerali icermezler.

Yataklarm parajenezindeki siilfid mineralleri, sfalarit, galenit, pirit ve markasittir. Kalkopiritin bulunma-
masi yaygin bir dzelliktir. Oksitli-karbonath cevher mineralleri ise smitsonit, hidrezinkit, limonittir. Bunlar-
dan baska hemimorfit, anglezit, serusit, hematit, villemit, ve kil minerallerinden frayponit de bulunur, Gang
cogunlukla kalsit ve dolomittir.

Iz element igerigi acisindan ele ahndiginda, yataklarin Cd iceriginin yiiksek (0/0.14 - 0.17), Ag iceriginin
ise diigiik oldugu gortilmiistiir. izotop cahsmalam yetersizdir. Yalmzca Aladaglar‘da birkac vatakda PbS, ZnS,
FeS2‘de yapilan analizlerde agr kiikiirt iztoponunun énemli oranda zenginlestigi, galenitte ise radyojen kur-
sun birikiminin yiiksek oldugu bulunmustur (Cevrim, 1984). :

Zamant Zn-Pb kusagindaki degisik yataklar icin ti¢ ayr1 olugum teorisi (Hidrotermal, Karstik, Egsalatif Se-
dimanter) dnerilmis olup, bunlardan karstik kikenin daha gecerli olabilecegi tarafimzdan kabul edilmekte-
dir. Ancak, konunun tam olarak coziime kavusmasi i¢in Zamanti Kusagim kapsayan iz element ve izotop cahs-
malan gériilmektedir.

ABSTRACT:
In the study area, Zn-Pb deposits may be clasified into two groups: .
1. The deposite occur in Middle Devonian-aged dolomites: This group contains both stratabound and dis-
kordant ore bodies, :
2. The deposits occur as fillings of karstic networks and open-spaces in NE-SW striking fractures. Host
| rocks are Carboniferous-Lower Cretaceous-aged limestones and rarely dolomites. It is indicated that this kind
rof deposits prefer the unit which is high in Zn contents. '

N
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The paragenesis consists of Zn-Pb-Fe sulfide minerals and their oxide-carbonates.

Zamant1 Zn-Pb deposits are rich in Cd and poor in Ag. Trace element studies are insufficient. Some analy-
ses made by Cevrim (1984) show that 534 is highly concentrated in ZnS, PbS, FeS2 and radiogenic Pb in PbS.
There are three theory on the genesis of Zamanti Zn-Pb deposits: Hydrothermal, karstic and exhalative sedi-
mentary. We belive in that karstic theory is more reasonable than others. But trace elements and isotope
studies including all of Zamanti Belt, are needed to solve the problem of the genesis.

o

* MTA Genel Miidiirliigii, Maden Etiid ve Arama Dairesi, ANKARA .

HORZUM (KOZAN-ADANA) YORESI PIRITLI CINKO-KURSUN YATAKLARININ KOKENSEL iNCELEMESI
GENETIC STUDY OF PYRITE-BEARING ZINC-LEAD DEPOSITS IN THE HORZUM (KOZAN-ADANA) DISTRI

Sedat Temur*

0Z:

Dogu Toroslar‘in bati kesiminde yer alan inceleme alaminda Geyikdag Birligi‘ne ait ve infrakambriye
Miyosen zaman arahginda ¢okelmis sedimanter kayaclar yiizeylemektedir. Horzum yéresi piritli cinko-kurs
yataklar: bu birligin Alt-Orta Kambriyen yagh Karbonath kayaclarn icinde yer almaktadir. Yataklar ge
olarak birincil siilfidli cevher damarlan ile bunlarin ayrismasi sonucu ortaya ¢ikan karbonath cevhi
kiitlelerinden olusmaktadir. ‘

Birincil siilfidli cevher damarlarmn ana bilesenleri sfalerit, pirit, galenit, barit, kalsit ve dolamittir.
Bunlara daha az oranlarda bulunan kalkepirit, markasit, arsenopirit, bornit, kalkosin, nabit altin/elektrum
fahlerz, nabit giimiig/arjantit, siderit ve kuvars eslik etmektedir. Oksidasyon zonunda ise yaygin olarak
smitsonit, limonit, kalsit ve dolomit, az miktarlarda da seruzit, anglezit, hidrozinkid, aurikalsit, hemimorfit,
malahit ve azurit gibi ikincil mineraller bulunmaktadir. Dért evreli bir olusuma sahip birincil cevher mineral-
ler bulunmaktadir. Dért evreli bir olusuma sahip birincil cevher mineralizasyonu icinde sfalerit ve pirit 3,
galanit ve kalkopirit 2 ayr1 evrede ortaya ¢ikmistir. :

Yataklarda yapilan ayrmntih jeolojik ve petrografik incelemeler ile jeokimyasal verilere gore, strata-bound
karakterli Horzum yéresi piritli cinko-kursun yataklarindaki birincil cevherlesme biiyiik olasilikla hipojen-
epijenetik bir olusuma sahip olup, cevherli ¢ézeltilerin nisbeten yiiksek sicaklikl oldugu sonucuna varilmstir. -
Bu tiir ¢ézeltiler, derinde bulunan granitik bilesimli bir magmatik kiitleden kaynaklanmls olmahdir. Minerali-
zasyonun olasili yas: Paleosen-Alt Eosen‘dir. ‘

Bu yolla olusmus birineil siilfidli cevher damarlarimmn tist béltimleri, bolgenin Miyosen‘den som'a kara
haline gelmesi ile birlikte ayrisarak, karstlasma siireclerinin et]usx altinda, ikincil cevher mineralleri ile tem-
sil edilen karbonath cevher klitlelerme donﬂsmdslerdlr

ABSTRACT:

In the studied area, sedimentary rocks of the Geyikdag: Unit representing; the Infracambrian-Miocene
time interval are exposed. The pyrite-bearing zinc-lead 'dep051ts in the Horzum district occur in the Lower- |
Middle Cambrian-aged carbonate rocks of the Geyikdagi Unit.

On the basis of field observations and geochemical data, it can be concluded that the strata-bound type
pyrite-bearing zinc-lead deposits have most probably hypogene-epigenetic origin. The temperature of the
ore-bearing solutions which derived directly or indirectly from a deep located magmatic body in granitic com-
position, are relatively high. The probable age of the mineralization can be Paleocene-Lower Eocene.

¢ §.ii. Mithendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi, B6liimii, KONYA
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ALT DEADWOOD FORMASYONUNDA AGIR MINERAL DAGILIMI: SOUTH DAKOTA (U.SA). BLACK:
HIiLLS‘LERDEKi PREKAMBRIYEN MINERALIZASYONU iGiN MUHTEMEL BIiR JEOKIMYASAL YONTEM

HEAVY MINERAL DISTRIBUTION IN THE LOWER DEADWOOD FORMATION: A PROBABLE GEOCHEMICAL
METHOD FOR PRECAMBRIAN MINERALISATION IN BLACK HILLS-SOUTH DAKOTA (USA)

Necati Tiiystiz*

Q) 74

Ust~ Kambriyen Deadwood Formasyonunun alt kism, Black Hills‘lerde (Giiney Dakota-Amerika),
Prekambriyen metamorfik ve granitik kayaclar iizerinde gelisen sig bir denizel ortamda tortulasms kumtas:
ve konglomeralardan olusur. Kuzey Black Hillslerde 46 farkh lokasyonlarda sedimanter yapilar tizerinde ger-
ceklestirilen cahsmalar, kiy yiizii, inik gel-git fasiyesi, tagkin gel-git fasiyesi, gel-git kanallan, firtina tortulla-
1, bar fasiyesi ve iist gel-git diizliigii fasiyeleri gibi alt ortamlarin varhgim aciga ¢ikarmigtir. Toplam érnege
gore ortalama agir mineral agirhg asagidaki gibidir.

Kiy1 viizii: 1,6; Inik gel-git fasiyesi, 0.66; taskin gelgit fasiyesi, 0,31; gel-git kanallar, 0.82; bar fasiyesi
0.21; ve iist gel-git diizliigii fasiyeleri 0.20.

Turmalin, Zirkon, rutil, granat, apatit ve Fe-oksit mineralleri ara agir mineral toplulugunu olusturur.
Bununla beraber, diger bagka kirinti agir minerallerde yersel olarak mevcuttur. Bireysel agir minerallerin
cogu gomiilii veya alta uyumsuz olarak gelen mostralarla korele edﬂmlstlr Bu da, alt Deadwood Formasyonu-
nun dgelerinin ¢ogunun bu bicimlerden tiiredigini gésterir.

Nemo kasabas civarindaki ana kirinti agir minerallerin dagihm, sedimanlarin cogunun Arkean Little Elk
Granitinden ve Proterozoik kaba kirmtth meta-sedimanlardan tiiredigini gosterir. Aym agr mineral
toplulugu, cahsma alanmmn giineybatisinda gémiilii kaba kirmntih metasedimanlarin yiizeylenmemis olarak
uzandigim belirtir.

Granatlarin dagihmi, genelde granat Isograd: ile iyi bir uyumluluk gésterir.

Kirmnt altinin, bazi konglomera mostralarinda saptanmasina ragmen, bu tiir kayaclarin ¢ok az mostra
vermesi, altimn dagihm iizerinde ana sonuclar ¢ikarmay giiglestirmistir. Bununla beraber, eger daha fazla
konglomera mostras: gériilebilseydi Altinca zengin alanlarin tesbitinin hi¢ de zor olmayacag: sonucu kesin bir
sekllde goriilmiis oldu.

ABSTRACT:

The basal part of the Upper Cambrian Deadwood Formation is composed chiefly of sandstone and conglo-
merate which were deposited in a shallow beach environment above Precambrian metamorphic and granitic
rocks in the Black Hills. Studies of sedimentary structures at forty-six different localities in the northern Black
Hills revealed that the subenvironments present consist of beachface (foreshore), ebb-tidal facies, flood-tidal
facies, tidal channels, storm deposits, bar facies and upper-tidal flat facies. Among these subenvironments,
heavy minerals were by far the most abundant in the beachface. The average weight percents of heavies with
respect to the total sample are as follows: beachface, 1.6; ebb-tidal facies, 0.66; flood-tidal facies, 0.31; tidal
channels, 0.82; bar facies, 0.21 and upper-tidal flat facies, 0.20.

Tourmaliné, zircon, rutile, garnet, apatite and ironoxide minerals make up the major heavy mineral popu-
lation, although several other detrital heavies are locally present. Most of the individual heavy minerals can
be directly correlated with subcrop lithofacies, indicating that most of the basal Deadwood was locally deri-
ved. The distribution of the major detrital heavies around the Nemo area suggests that most of the sediment
was derived from the Archean Little Elk Granite and Proterozoic coarse clastic metasedimentary rocks. The
same heavy mineral assemblages in the southwest part of the study area indicate concealed coarse clastic
metasedimentary rocks occur in the subcrop west of the exposed Precambrian rocks. Garnet distribution
shows a dispersal pattern very consistent with the garnet isograd except for' deviations which document
areas of local lateral sediment transport from the Precambrian rocks.

_ Although detrital gold was recognized in four of nine conglomerate samples from the lower Deadwood,
there were not enough conglomerate samples to make major conclusions about the distribution of the gold.
However, it is concluded that if conglomerates were available at each sample site,vand sampling was conduc-
ted on a more detailed scale, it seems likely that gold-rich areas could be delineated.

* M.T.A. Genel Miidiirliigii, Maden Etiid ve Arama Dairesi, ANKARA
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MURGUL BAKIR YATAGININ JEOKIMYASI, JENEZi ve ONEMLI INDIKATOR ELEMENTLERI
GEOCHEMISTRY, GENESIS, AND PROXIMITY-INDICATORS OF THE COPPER DEPOSIT MURGUL
Nevzat Ozgiir*

0 Z:

Murgul bakir yatag plaka tektonigi kuramina gire kuzeyde Liyas’tan Miyosen’e kadar olan zaman arahgmn«
da olusan ada yayim temsil eden Pontidler’in kuzeydogu kisminda bulunmaktadir.

Yérede kalnlig1 3.000 metreyi asan volkanik kayaglar ii¢ farkh magmatik evrede olusmaktadir: Birinci ev-
re Alt Bazik ve Alt Dasitik, ikinci evre Ust Bazik ve iigiinciisii de Ust Dasitik Seri olarak ayrilmaktadir. Alt Da-
sitik seri stratigrafik olarak orta kism ile maden yatag anakayacim temsil etmekte olup ¢ok az kalnhg olan
tortul kayaclar iceren piroklastiklerden ibarettir. Bu altere olmus yankayaclar biyostratigrafik olarak
Senoniyen yash olup 200-500 m kahnhgindaki cevhersiz dasitler tarafindan értiilmektedir.

.Yatakta cevher mineralleri parajenezi pirit, kalkopirit, ¢cinkoblend, galen, fahlerz ve altindan ibaret olup
(i) impregnasyon, (i) stockwork ve (iii) mobilizasyon olmak iizere ii¢ farkh cevterlesme tipi goriilmektedir.
Ceverlesme ile sila iliskisi hem mikroskopik ve hem de jeokimyasal olarak ortaya cikarldan hidrotermal
alterasyon (1]” serisitlesme-killesme ve (2) silislesme olmak tizere iki farkh fazda incelenmektedir. :

Anakayaclarda gériilen Cu, Zn, Pb, As, Sb, Ag, Au, Ba ve F zenginlesmesi ile Mn, Ti, Na, K, Ca, Rb, Cs ve
REE azalmasi her iki cevherlesme zonunda dispersiyon; alam olugturmaktadir. Bunun asagidan yukariya
dogru yiikselen cevherli .Gozeltiler kanaliyla bir hidtrotermal alterasyona isaret ettigi ortaya gikmaktadar.
Aymica pirit ve kalkopiritte gorillen 6nemli iz element degisimleri de yatagin cok yogun bir alterasyona
ugradigim géstermektedir. Bundan baska dasitik tiifler icindeki F zenginlesmesi ile Mn ve Ti fakirlesmesi de
bu elementlerin yankayac alterasyonuna bagh maden prospeksiyonunda jeokimyasal indikatér element olarak
kullamlabilecegini ortaya koymaktadir.

\Murgul bakir yatag arazi ve cevher mikroskopisi gozlemleri ile jeckimyasal bulgular senucu bir subvol-
kanik cevher yatag olusumuna isaret etmekte olup, Ust Kretase'de ada yay: volkanizmas: ile iligkin olarak
kitasal kosullar altinda meydana gelmistir. '

ABSTRACT: : - '
The copper deposit Murgul is situated in the northeastern part of the pondides, which, according to the

plate tectonic concept, represents an island arc tha_t was located during Lias und Miocene.. .

The about 3000m thick volcanic rocks in the area can be divided into three cycles i.e. the lower Basic
Series and the lower Dacitic Series making up the first cycle the Upper Basic Series as the sgcond.cycle and
the Upper Dacitic Series as t'he third cycle. The Lower Dacitic Series with its “stratigraphlq“ middle part
forms the host rock of the deposit. It is composed of pyroclastics with thin intercalations of sediments. These
pyroclastics of Senonian age are overlain by 200-500 m thick hanging wall dacites. :

The ore mineral assemblage of the deposit is made up by pyrite, chalcopyrite, sphalerlte: gff:llenfa, fahlo;‘n'a,
and gold. In connection with the hydrothermal alteration the follawing ore types can bg distinquished: (i)
impregnation, (ii) a stockwork mineralization, and a youngest mabilization. The correlation (?f hydrothermal
alteration and mineralization has been determined microscopical as well as geochemical. This hydrothermal
alteration consists of (1) a phyllic alteration surrounded by argillic alteration, and (2) a silicic alteration.

Geochemical investigetions indicate the enrichment of Cu, Zn, Pb, As, Sb, Ag, Au, Ba, and and the deplej-
tion of Mn, Ti, Na, K, Ca, Rb, Cs, and REE within the altered host rocks. Alteration zonation formed geochemi-
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cal haloes surrounding in the central parts of the both orebodies pointing to the hydrothermal activity by
ascending solutions. Furthermore the changes of the trace elements within pyrite and chalcopyrite indicate
the more intensive alteration of the both orebodies. The enrichment of fluorine as well as the depletion of Mn
and Tiin the altered tuffs are useful as lithogeochemical indicators for mineralization associated with altera-
tion.

The Murgul deposit can be assigned to the subvolcanic type connected with an Upper Creteceous islanc
arc volcanism developed under mainly subterranean conditions.

* Institut fiir Angewandte Geologie der Freien Universitdt Berlin, BATI ALMANYA
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INLER YAYLASI KURSUN-CiNKO-BAKIR CEVHERLESMESININ METALOJENIK INCELENMESi

METALLOGENIC INVESTIGATION OF LEAD-ZINC-COPPER MINERALIZATIONS OF INLER PLATEAU

Faruk Calapkulu*, Nevin Karaoglu*

0 Z:

Sebinkarahisarin (Giresun) kuzeybatisinda genellikle volkanosedimanter kayaclar yiizlek vermektedir. Bu
kaya topluluklam ii¢c gruba ayrilarak incelenmigtir: a) Siyenitik sokulumun etkisiyle hidtrotermal alterasyon
gosteren alt seri b) Ceverlesme icermeyen, hidrotermal alterasyon gostermeyen tist seri c) Tutak Andeziti. Alt
serideki kayaclar; dasit, rivodasit, andezit, riyolitik volkanik bres, dasitik tif, tiiffit, kirkectas: birimlerin-
den olugmata ve birbirleri ile ardalanmah olup, yanal ve diisey larak gecisler gistermektedir. Alt seri tizerine
uyumsuz gelen iist serideki kayaclar; kirectasi, kumtas: bunlarin iizerine uyumsuz gelen latit-bazalt ile
bazalt andezittir. En iistteki Tutak Andeziti ise iki seri tizerinde de uyumsuz olarak bulunmaktadar. :

Inler Yaylasi Pb-Zn-Cu cevherlesmesinin mineralojik ve metalojenik incelenmesi sonucunda Ust Kretase
yash alt seriye ait kayaclar icinde D-B ve KB-GD yénlii krik hatlar boyunca gelismis farkh kalinhkta damarlar
seklinde olustugu, parajenezinin; hematit, kuvars, pirit, cinkoblend, kalkopirit, galen, barit ve ikinci
Pb-Zn-Cu minmerallerini kapsadign belirlenmigtir. Sivi kapanimlarin homojenlesme sicakhklarinin saptanmasi
ile cevherlesmelerin bilgedeki hidrotermal alterasyonu izleyen mezotermal ve epitermal kosullar tanimladign
ortaya konulmustur. Cevherlesmenin yagmn stratigrafik ve paleontolojik verilerle Kampaniyen sonrasi,
Mestrihtiyen éncesi oldugu saptanmstir.

ABSTRACT; ; '

The rock groups of Northeastern Sebinkarahisar (Giresun), Turkey were investigated in three groups
a)Subseries containing mineralisation and showing hydrothermal alteration due to syenite, b) The upper-
series no containing mineralisation and no showing hydrothermal alteration c¢) Tutak andesite. The sub-series
rocks alternating with each other and showing laterally and vertically interfingering are dasite, ryodasite,
dasite - andesite, ryoliticvolcanic breccia, dasitic tuff, tuffite, limestone. The upper-series rocks taking place
on the sub-series rocks as discordant are limestone-sandstone and discordance latite-basalt, basalt-andesite.
The final one is Tutak andesite taking place on these series as discordant.

By investigations of mineralogic and metallogenic of Inler Plateau Pb-Zn-Cu mineralisations Jetermined
that these mineralisation developed as veins showing various thickness at fault systems of E-W and NW-SE in
Upper Cretaceous rocks, and the minerals in paragenesis are hematite, quartz, pyrite, sphalarite, chalcopy-
rite, galena, barytes and secondary minerals of Pb-Zn-Cu. By determines of homogenization temperature of
fluid inclusions obtained that these mineralisations occurred mesothermal and epithermal conditions.
Paleontologic and stratigraphic investigations indicated that the age of mineralisations was before
Maestrichtian and after Companian.

D.E.U. Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendiéligi Béliimii, IZMik
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KASTAMONU GRANITOYID KUSAGINDAKI AGLI PLUTONUNUN PETROGRAFIiSi, PETROKIMYASI VE
KATILASMA EVRESI

PETROGRAPHY,PETROCHEMISTRY AND SOLIDIFICATION SEQUENCES OF THE AGLI PLUTON FROM THE
KASTAMONU GRANITOID BELT OF NORTHERN TURKEY

Osman Yilmaz*, Durmus Boztug**

0 Z: :
Kuzeye dahmh Plateo-Tetis siitur zonunda olugan yay magmatizmasinin Bat1 Pontidler‘deki ilk {iriinii olan
Orta Jura yagh Kastamonu granitoyid kusaginin énemli bir iiyesi olan Agh Pliitonu, Alt Jura yash flisel karak-
terli Béritmce Formasyonu igerisinde ii¢c ayr1 cikma halinde yiizeylenmekte ve Orta-Ust Jura yash kirmizia
renkli polijenik taban konglomeras: litolojisindeki Muzrup Formasyonu ile értiilmektedir. Agh Pliitonu, modal
mineralojik caligmalara gbre iki mikah granodiyorit, iki mikah granit ve l6kogranitlerle bu kayaclarin kenar
fasiyeslerini olugturan ve polikilitik turmalin fenokristalleri igeren porfirlerden meydana gelmigtir. Tiimkayac
ana element analizlerinden elde edilen petrokimyasal parametrelere gére yapilan simflandirmalarda ise Agh
Pliitonunun tamamen peraliimino S-tipi, Aliiminokafemik (ALCAF) ve acik renkli subalkali (SALKL) bir mag-
madan tiireyen granodiyorit, adamellit ve granitlerden olustugu belirlenmigtir. Ca ve Mg icerigindeki belirgin
eksiklik daha ziyade Na fazlahg ile dengelenmigtir. Ayrica feldispat icerigindeki kitctik ditgmeler, kuvars ige-
rigindeki kismen daha biiylik sayilabilecek artiglarla dengelenirken, koyu renkli bilegenler ise hemen hemen
sabit denebilecek miktarlarda kalmaktadir. Agh Pliitonu‘nu olugturan magmanin katilagma evresi ise icten -
disa dogru konsantrik zonlar seklinde geligmistir. En i¢ kesimde iki mikah granodiyorit, orta seviyelerde iki
mikah adamellit/granit ve nihayet en dig zonda kenar fasiyesleri geklinde gelisen ve ucucu bilesenlerce zen-
ginlesmeyi gdsteren turmalinli granodiyorit ve granit porfir tiirevleri olugmugtur. Agh Pliitonu‘nun, yukarlda
anlatilan petrografik ve petrokimyasal dzellikleri nedeniyle Sn-W cevherlegmesi bakimindan #imitli bir hedef
bolge olabilecegi diigtintilmektedir.

ABSTRACT] .

The Aglh pluton is an important member of the mid-Jurassic Kastamonu granitoid belt which is more
recently defined as the first arc plutonism product of the paleo-Tethyan suture zone with northward dipping
in the western Pontides. This pluton outcrops as three dicrete bodies within the lower Jurassic flyschoidal -
Bériimce formation. It is depositionally overlain by the mid-upper Jurassic red coloured basal conglomerate of
Muzrup formation. Acgording to the modal mineralogic studies, the Agh pluton is made up of two mica
granodiorite, two mica granites and leucogranites. It also includes some porphyry rocks with tourmaline
phenocrysts developed as the marginal facies around itself. As for the petrochemical studies based on the
wholerock major elfement analysis, it comprises granodiorite, adamellite, and granites which are formed from
a completely peraluminous S-type, Aluminocafemic (ALCAF), and Light coloured Subalkaline (SALKL)
magma. The appreciable poorness in the Ca and Mg contents has been balanced by the excess Na. On.the
other hand, there is a steep increasing in the quartz content while the feldspar content slowly decreases.
Whereas, the amount of the mafic minerals tends to change very slightly in all cases. When it is looked at the
solidification sequences of the Agh pluton, from inner to outer, a zonation can be noticed due to concentric
- crystallization of the magma. Two mica granodiorite outcrops in the innermost zone after which two mica
granite/adamellite follows it. And finally, the tourmaline bearing granodiorite porphyry and granite
porphyry, indicating the enrichment in the volatile components, are shown in the outermost parts just like the
marginal facieses of pluton. The Agh pluton may be considered as a courageous target area for the
exploration of Sn-W mineralization due to its petrographic and petrochemical features mentioned above.

* 1.0. Miihendislik Fakiiltesi, Jeoloji Mithendisligi Bsliimii, ISTANBUL
++ H.U. Miihendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii, ANKARA
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METAMORPHISM OF THE ALANY A MASSIF
Aral I. Okay*

0Z: .

Alanya Masifi tist iiste duran tic metamorfik naptan olugur. Bunlar alttan tiste dogru Mehmutlar, Sugzii
ve Yumrudag Naplar1'dir. Ortanca Nap olan Sugdzt Nap:, diger naplarda izlenmeyen, eklofit ve| mavisist fasi-
yesinde bir yiiksek basing/dtisiik sicakhk (YB/DS) metamorfizmas: gecirmigtir. Degigik jeotermometre ve jec-
barometrelerin yardim ile bu YB/DS metamorfizmasinin basmg ve sicakhk kogullar 13.5 £ 1.5 kbar ve
510 £ 15°C olarak tespit edilmigtir. Bu basing degeri yaklagik 45 km.derinlige tekabiil etmektedir.

YB/DS metamorfizmasim takiben, bugiin Alanya Masifi'ni olugturan naplar bir araya gelmig ve beraberce
Barroviyen tipte yegilgist-amfibolit fasiyesinde bir metamorfizma gecirmiglerdir. Bu Barroviyen
metamorfizmasmnin derecesi nap silsilesinin altindan fistiine dogru tedrici olarak azalmaktadir. En alt nap
olan Mahmutlar Napi’nda granat ve biyotit zonlar1 ayrilmig ve bu zonlarla ilgili granat ve biyotit izogradlan
cizilmigtir. Degisik jeotermometre ve jeobarometreler ile granat zonundaki metamorfizma kogullar 484 %+ 23°C
sicakhik ve 7.5 * 0,5kbar basing olarak belirlenmigtir. Sugdzii ve Yumrudag Naplamn ise Barroviyen meta-
morfizmasimin klorit zonunda yer ahr.

Alanya Naplar'nmin tektonik olarak {izerinde yer aldign ve Alanya Tektonit Penceresi'nde genis mostra
veren Antalya Birligi'ne ait kayalarda da yesilgist fasiyesinde diistik dereceli bir rejyonal metamorfizma go-

rillmektedir. Bu metamorfizma Akdeniz kiyisindan kuzeydoguya dogru tedrici olarak azalmakta ve
kaybolmaktadar.

Alanya Naplar'nin ve bu bilgedeki {i¢ farkh metamorfizmanin Geg Kretase ve Paleosen’de glineye dalmh
A-tipi bir dalma-batma zonunda olustugu diistiniilmektedir.

ABSTRACT: ‘

Alanya Massif is made up of three superposed crystalline nappes. These are from bottom to top
Mahmutlar, Sugdzii and Yumrudag nappes. The Sugézii Nappe shows an early eclogite/blueschist meta-
morphism that is not observed in the other two nappes. Following the HP/LT metamorphism of the Sugézii
Nappe, the Alanya Nappes were stacked together and underwent jointly a Barrovian metamorphism. The
grade of the Barrovian metamorphism decreases upwards in the structural sequence. Garnet and biotite
zones are distinguished in the Mahmutlar Nappe while the Sugézii and Yumrudag Nappes lie in the chlorite
zone of the Barrovian metamorphism. Rocks of the Antalya Unit, which tectonically underlie the Alanya
Nappes, also exhibit a low-grade greenschist facies regional metamorphism which dies out from the coast
towards the northeast. The formation of the Alanya Nappes and the three distinct metamorphic events in the
- Alanya area are probably related to a southward dipping A-type subduction of Late Cretaceous-Paleocene
age.

** ITU, Maden Fakiiltesi, Jeoloji Miithendisligi Béliimii, ISTANBUL

BITLIS MASIFi, COKEZYAZI-GOKAY (HIZAN, BITLiS) YORESi METAMORFITLERININ PETROJENEZi

PETROGENESIS OF METAMORPHICS IN THE GOKEKYAZI-GOKAY (HIZAN, BITLIS) AREA OF THE BITLIS
MASSIF : :

 Salim Geng*
0z: ;

Cokekyam-Gokay yoresi Bitlis Masifin‘e 6zgii “alt birlik ve “iist birlik‘* metamorfitlerini icerir. Ust
Paleozoyik (olasih olarak Permiyen) yash iist birlik birimleri daha eski olan alt birlik kayaclar ﬁzel\'ine acisal
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bir uyumsuzlukla gelir. Degisik zamanlarda yapilan saha calgmalan ile 1/25 000 Slgekli jeolojik haritas:
yapilan bu metamorfitlerin mikroskopik incelemeleri ve jeokimyasal analizleri gerceklestirilmigtir. Béylece,
yoredeki metamorfitleri etkileyen fasiyes kosullar: ve bu kosullarda geligen mineral parejenezleri belirlenmis
ve gnayslarla amfibolitlerin kékenleri aragtirilmgtir. incelemeler alt birlik kayaclar icinde hem amfibolit ve
hem de yesilsist fasiyesine ézgii minerallerin birlikte bulundugunu gésterir. Bu durum, olasih olarak, alt birlik
kayaclarmda Permiyen éncesi devirlerde meydana gelen amfibolit fasiyesi metamorfizmanin Permiyen‘den
sonra olusan yesilgist fasiyesi metamorfizma tarafindan kismen értiilmesinden kaynaklanmaktadir. Ust birlik
metamorfitlerinde sadece yesilsist fasiyesi metamorfizmay: simgeleyen mineraller gézlenmekte ve bu meta-
morfizma olabilecegi anlagilmaktadir. Gerek saha ve gerekse jeokimyasal analizlerden elde edilen veriler
bélgedeki gnays ve amfibolitlerin bazlarnin tortul, digerlerinin de magmatik kékenli olabilecegini ortaya
koymustur. Bildiride, Cékekyaz-Gokay yéresi metamorfitlerinden elde edilen bu sonuclara nasil ulasildig1
cesitli diyagramlarin da kullamilmasiyla ayrintih olarak ele ahnmigtir.

ABSTRACT: ,
The Cokekyazi-Gokay area comprises the “lower unit* and the “‘upper unit* of the Bitlis massif. The upper
unit is of the upper Palaeozoic age and rest upon the older lower unit with an angular unconformity. These
metamorphics have been mapped on a 1/25 000 scaled map, studied microscopically and geochemically. It
has been concluded that at least two different metamorphic activities, a Pre-Permian and a Post-Permian,
occurred in the region. The former took place in the lower, whereas the latter affected the either units.
Geochemical analyses and field evidence have shown that some gneisses and amphibolites are the deriva-
tives of sedimentary, whilst the others come from igneous origins. '
* K.U. Miihendislik Mimarhk Fakiiltesi, Jeoloji Miihendisligi, Béliimii, TRABZON

PETROLOJi/ANADOLU TERSIYER VOLKANIZMASI OTURUMU

BATI ANADOLU‘DAKiI GRABEN HAVZALARINA BAGLI VOLKANITLERIN OLUSUMU

OCCURRENCE OF VOLCANIC ROCKS IN RELATION WITH GRABEN BASINS IN WEST ANATOLIA
Halil Bag*

0z:
Ba.1 Anadolu‘da Orta Miyosen‘den bu yana graben havzalan gelismektedir. Bolgedeki Neojen ve Kuvater-
ner yash volkanitler bu havzalarla iligkilidir. Volkanitler, kimyasal dzelliklerine gore iist kita kabugu, alt kita
kabugu ve manto kokenlerini yansitmaktadir. :

Bati Anadolu‘daki grabenlesme olay1 mantoda konveksiyon akimlar: yaratmakta ve bu akimlar grabenler
altindaki is1izotermlerini yiikseltmektedir. Yiikselen 1s1 izotermleri kita kabugunun cesitli kesimlerinde ve
manto icinde béliimsel ergimelere neden olmaktadir. Konveksiyon akimlar tarafindan kabuktan mantoya tag:-
nan ucucu bilesenler mantodaki béliimsel ergimeyi ayrica kolaylagtirmaktadir.

Bélge volkanitlerinde genclesmeyle birlikte genelde bir baziklesme goriilmektedir. Bunun nedeni, ist kita
kabugunun zaman agisindan daha cabuk ergimesi veya alt kita kabugundaki béliimsel ergimenin, baglangic
déneminde asidik firfinler vermesi ve mantodan yiikselebilecek yeterli hacimde eriyik tiiremesinin uzun zaman
almas seklinde aciklanabilir.

ABTRACT:

In the Western Anatolia graben basins have been developing since Middle Miocene. In the region,
Neogene and Quaternary volcanic rocks are related to these basins. According to their chemical
characteristics these volcanic rocks reflect upper continental crust, lower continental crust and mantle
origine. ;
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In the Western Anatolia graben formation generates convection currents in the mantle and these currents
rise temperature isoterms beneath the grabens. Rising temperature isoterms cause partial melting in various
parts of the continental crust and mantle. Furthermore volatile components carried by convection currents
from the crust in to the mantle render partial melting easy.

* §.UU. Mithendislik Mimarlhk Fakiiltesi, Jeoloji Miihendisligi Béliimii KONYA

/

BiGA YARIMADASI NEOJEN MAGMATITLERI /
NEOGENE MAGMATICS OF BIGA PENINSULA:
M.Yilmaz Savagcin*, Aydin Dayal*, Bekir Yilmaz**

0Z:

Bati Anadolu‘da yaygin yiizlek veren, Neojen yash, bimodal, volkanik ve esdegeri plutonik kayalarin -
tektonik iligkilerinin saptanmasinda, gerek post-tektonik gelismelerin, gerekse sedimenter veya volkanik
katmanlarin temeli orterek yarattig: zorluklar bilinmektedir (Savascin, 1985). Oysa temel yapinin acikg¢a
gozlendigi Menderes Masifi‘nde yapilan son ¢ahsmalarla ortaya ¢ikmis olan yasit ve esdeger magmatik
kayalarda, tektonizma ile iliski acikga gézlenebilmektedir (Savascin, Dora, Kun, Candan, 1986: Dora,
Savascin, Kun, Candan, 1986). Masifte stok ve sil konumlar: ile gozlenen granitik, granodiyoritik, monzonitik
kiitleler ve esdegeri volkanitlerin Orta Miyosen‘e kadar uzanan bir sikisma tektonigi iiriinii, daha genc¢ olan
alkali-gabrolarn ise genlesme tektonigi ile iliskili olduklar1, deginilen ¢calismalarla kamtlanmistir.

Bu yaklasim sonucu, Masifin kuzeyinde genis alanlarda yiizlek veren, Bat Anadolu‘nun genc

magmatitlerinin yapisal-petrografik cercevede simflandirilmasinin, benzeri olaylann etkisinde aciklanabil
" mesi asamasina gelinmistir. Biga yarimadasinda yapilmis olan ¢alismalar bu yonde degerlendirildiginde su
sonuclara varilmaktadir. - :

Ercan ve Giinay‘n (1982), volkanitleri glineye dogru genclesen, yay goriiniimlii simrlarla simflandirmala-
r salt stkisma tektonigi iiriinleri icin gecerli olabilecek olumlu bir yaklasimdir. Biga yarimadasindaki
gelismede, iki aym tektonizmamn iiriinii olarak ele ahmirsa; "

Sikisma tektonigi magmatitleri, granitik, granodiyoritik, monzonitik plutonitler ve andezitik, latit
andezitik, riyolitik volkanitler olarak birinci grubu olustururlar. :

Bélgedeki magmatik faaliyetin en iyi izlendigi Yenice-Kalkim yoresinde, granit, granodiyorit, monzodivorit
bilésimli Yenice Hamdibey, Namazgah sokulumlarmin vast 21+ 0.9 M.Y. (Tiim Kayac), 26+ 2,1 M.Y. (Biyotit),
aym magmanin iiriinii olan volkanitlerin ise 26.2F 1.03 M.Y. olarak belirlenmistir (Dayal 1984).

Bu durumda bélgedeki Kalko alkalen, asidik, orta¢ karakterde magmatik kayalarin sikisma tektonigi
tiriinleri oldugu, daha giineyde yeralan Kozak granodiyoriti ve kendisini cevreleyen esdeger volkanitlerin,
benzeri olaylarin daha geng agamasi olarak (Alt-Orta Miyosen) ele alinmasi saghkh bir vaklasim olacaktir.

Biga yarimadasinda Orta-Uist Miyosen siirecinde baslayan genlesme tektonigi evresinde yiizlekleyen alkali
bazaltik, bazaltik topluluklar (9.7 M.Y. Borsi v.d. 1972) ise ikinci grup genc magmatitleri olustururlar. Sézko-
nusu stok ve ortii tiirii kayalar Erol‘un (1981) belirttigi iki ayn kirik hatti boyunca uzamrlar. KD yonlii uzanim
boyunca olivinli bazik iiriinleri, KB yonlii kirik hatt boyunca ise aym magmann olivinsiz alkali bazaltik
iiriinleri dizilidirler. :

ABSTRACT:

Early Neogene magmatism in the Biga Peninsula can be studied mainly in two groups.

The first group is related to compressional tectonics and is represented by granitic, granodiyoritic,
ryolitic volcanics. Yenice, Hamdibey, Namazgah Intrusione consisting of granite, granodiyorite and
monzonite in the Yenice, Kalkim Region are in the age of 21+0.9 M.Y. (whole Rocks), 26.2+2.1 M.Y. (biotite)
The age of the volcanics, which are the product of the same magma, is 26.2+ 1.03 M. Y. (Dayal, 1984).

Because calc-alkaline asidic and intermediate magmatic rocks are related to a compressional tectonics,
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the Kozak granodiorite and surrounding volcanic rocks, lying to the south, seem to be the product of the same
mechanism, however younger times (Early-Middle Miocene). :

The second group comprising the younger alkali basaltic and basaltic rocks (9.7 M.Y. Borsi, et.al., 1972) is
related to a tensional tectonics. Stock and cover type rocks, extend along the fracture systems recognized by
Erol (1981). Basic products of magma with olivine and alkali basaltic products withouth olivine arranged in NE
and NW oriented fracture zones respectively.

* D.E.U. Miihendislik mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, iZMIR
* D.S.I. TOKAT

ACIGOL (NEVSEHIR) YORESININ JEOLOJiSi, SENOZOYIiK VOLKANIZMASININ EVRiMI VE GUNUMUZDEKI
ETKILERI

GEOLOGY OF ACIGOL (NEVSEHIR) AREA; EVOLUTION AND THE RECENT EFFECTS OF THE CENOZOIC
VOLCANISM

Tuncay Ercan*, Adem Akbagh*, Talat Yildirim*, Celal Kése* Hazim Yilmaz* Ahmet Fisekci*, Mehmet Olmez*
Yakup Selvi*, Giil Tagdemir*, Muammer Atiker*, Bahri Yildiz*

0Z: ;

Orta Anadolu’da Tersiyer ve Kuvaterner yash volkanizmanin en etkin oldugu alanlardan biri de Acigol
(Nevsehir) delaylar olup, temelde olasihkla Ust Kretase yagh ve cogun gabro tiirtinde ultrabazik kayaclar ile
~ Paleosen yash granodiyoritik sokulumlar bulunmaktadir. Eosen’den Orta Miyosen’e degin énemli bir jeolojik
olayin izlerinin gézlenmedigi bolgede karasal Tersiyer volkanizmasi Ust Miyosen’de siddetli patlamalarla
~ kendini gistermis ve genis bir alana ilk volkanik {irtinler olan dasitik tiifler yayilmglardir. (Giilsehir tiifii). Ka-
rasal kosullarn egemen olmastyla gelisen yersel kiiciik géllerde, tiiflerle arakatkih olarak yer yer de kumtagi-
marn - kiltas: - kirectasi diizeyleri meydana gelmistir (Aktepe formasyonu). Daha sonra volkanizma tekrar sid-
detlenmis ve ignimbritler olusmustur (Yalman ignimbriti). Ust Miyosen sonlarina dogru bu asitik volkanizma,
ortac volkanizmaya déniiserek andezitik lav ve aglomeralar1 meydana getirmistir (Kevencetepe andeziti). Alt
Pliyosen’den itibaren volkanizma obsidiyen akintilar: ve ignimbritik iiriinlerle tekrar etkin olmus (Bogazkoy
obsidiyeni ve Basansarmg ignimbriti) ve Ust Pliyosen sonlarinda ise bazikleserek bazaltik lav akintilan ve
ciiruf konileri olusturmustur (Kazhdag bazalti). Alt Kuvarterner’de yeniden siddetli asitik bir volkanizma
egemen olmus, tiifler ve kiiller meydana gelmistir (Alacagar tiifii ve Karapinar volkanik kiilleri). Daha sonra
tekrar bazik volkanizma firiinleri olan bazaltik lavlar olugsarak genis alanlarda yayilmglardir (Karniyariktepe
bazalt1). Kuvaterner sonlarina dogru, volkanizma yeniden asitik nitelik kazanarak domsal yapilar gelismis ve
volkanik kiiller, obsidiyen akintilar, perlitler ve riyolitik lavlar meydana gelmislerdir (icik volkanik kiilleri,
Taskesiktepe obsidiyeni, Tepekéy perlit ve riyolitleri). Tarihsel zamanlarda ise son volkanik iiriinler olan
bazalitik ciiruflar olusmus (Obruktepe bazalitik ciiruflar) ve volkanik evrim tamamlanmistir.

Cahsma alamindaki tiim volkanik kayaclarda jeokimyasal incelemeler yapilms, cogunlukla kalkalkaler, salt
bazalitik lavlarnin bir kisminin hafif alkalen 6zellikler tasidiklar: ve asas olarak kabuk, kismen de manto
kikenli olduklar sonucuna varilmstir. ,

Inceleme alaminda ¢ok sayida sicak su, mineralize su ve volkanik kikenli gaz g:lklslarl saptanmig olup, bu
gazlarn bityiik bir kismu karbondioksit (CO2) ve subuhar (H20), ender olarak ta metan CH4 ve hidrojen
siilfiir (H2S) bilesimindedirler ve Orta Anadolu’da volkanik etkinligin heniiz tam bitmedigini, bélgenin
jeotermal enerji acisindan olumlu 6zellikler tasidigini kamitlamaktadirlar.

ABSTRACT:

There are some Upper Cretaceous ultrabasic rocks as the base rock and Paleocene aget grandodioritic
intrusions in Acigél (Nevsehir) area. Continental Tertiary volcanism started in Upper Miocene with dacitic
tuffs interbedded lacustrine sediments. Later, ignimbrites, andesitic lavas and agglomerates and from Lower
Pliocene obsidians, ignimbrites, basaltic lavas and scories had been formed. After Lower Quaternary, tuffs,
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basaltic lavas, ashes, obsidians, perlites, rhyolitic lavas and basaltic scories had been occured.
Many hot spring and volcanic gas releases are found in the investigated arca. Gases are mostly in carbon
dioxide and water steam composition and they prove that volcanic activities has not been ended yet.

%+ MTA Genel Miidiirliigii, Ankara

TRABZON KIYI BOLGESINDE VOLKANITLERIN YASINA ILISKIN VERILER

THE EVIDENCE FOR THE AGE OF THE VOLCANIC ROCKS EXPOSING ALONG THE COASTAL RANGE,
TRABZON

Tiirker Ozsayar *

0Z:

Akcaabat-Trabzon-Yomra arasindaki kiy1 bélgesinde yogun bazaltik-andezitik nitelikli volkanik kayaclar
yiizeylenirler. Troger (1956)‘e gore adlandirildiginda bazait, lésittefrit ve ojitandezit‘ler saptanmistir. Baskin
kayac tiirii ojitandezitler olup, ojit kristallerince olagantistii zengindir.

Bu kayaclar ve ézellikle Iésittefrit‘ler cok eskilerden beri dikkati cekmistir (Orn: Laxvoix, (1981; Oswald,
1906; Kossmat, 1910). Frech, 1910). Ancak bu volkanitlerin yaswna iliskin kesin bir yargiya varilabilmis
degildir. Kretase‘den Pliyosen‘e kadar cesitli yaslar énerilmistir. v

Asagidaki verilerden yararlamlarak bu volkanitlerin yasina iliskin bilgilere katkilar saglanabilir.

1. Bu velkanitlerin yer yer fosilli Ponsiyen tortularim kestigi izlenimi vardir. '

2. Agir mineral analizleri, Ponsiyon kirintilan igerisinde cevre volkanitlerinde son derece yogun bulunan ojit
‘kristallerinin hi¢ bulunmadigimi ortaya koymaktadir.

3. Bu volkanitlere ait Trabzon-Kalepark tiifitleri icerisinde bulunan iyi korunmus baz1 Gastrepod fosilleri bu

volkanitlerin Ust Miyosen yasinda olabilecegini ortaya koyar niteliktedir.

ABSTRACT:

The basic lavas range in composition from lencite - tephrite, basalt to augite - andesite are seen along the
| coastal region of Akgaabat - Trabzon - Yomra. The following evidences concerning the age of this formations
| are discussed. : ,
| 1. In some places, there are some indications that the Pontian strata are cut by the volcanics.

2. Heavy mineral analyses show that there is no augite grain concentration in the sedimentary rocks of
Pontian age while the basic volcanics are characteristic with the augite abundances.

3. The well preserved Gastropoda fossils, which are found in tuffite deposits intercalated with the basic

lavas, clearly indicate the UpperMiocene age.

* K.ii. Mithendislik Mimarlik Fakiiltesi, Jeoloji Mithendisligi Béliimii, TRABZON




_ 38
ERZURUM VOLKANITLERI KOKENi SORUNUNA JEOISTATISTIKSEL BiR YAKLASIM

A GEOSTATISTICAL APPROACH TO PROBLEM OF ORIGIN ERZURUM VOLCANIC ROCKS:

Kadri Nazhoglu*, Abdullah Gedik*, Tanil Akyiiz**

0 Z:

Bu ¢cahsma, Dogu Anadolu volkanizmasinda bakir 4 ayn bélge, Erzurum-Bingil-Tekman ve Mus volkanitleri-
nin kiéken sorunlarinda istatistiksel yéntemlerin bir alternatif sunumunu amaglamaktadir.

Mg0O/FeO korelasyon katsayilarinin bélge volkanitleri icinde tek negatif degerini Bingél volkanitlerinde
aldig1 goriilmiistiir. Kuzeye ve kuzeybatiya dogru gelindiginde bu degerlerin yerini pozitif ve yiiksek degerlere
biraktign saptanmistir. En kuzeyde ise bu deger en yiiksek degerine ulasmakta, standart sapmanin bu artista
dogrusal bir azahs gisterdigi anlasilmaktadir. MgO/FeO korelasyon katsayisindaki negati degerler, MgO/
Si0 , iligkisi icinde gecerlidir.

Buna karsin, Tekman, Mus ve Erzurum volkanitleri bu iliskide dalgal bir trend gbsteunektedlr Aym du
rum FeO/Si0, iliskililerinde daha belirgindir. Tekman ve Erzurum volkanitlerinde bu degerler negatif olmasi-
na karsim, dogrusal bir artisla Bingél volkanitlerine gecis géstermektedir. Regreasyon denklem ve egrilerinde-
ki Katsay1/nokta dagihm degisimleri bu iligkivi dogrulamaktadir. Ve hatta, ¢ift Fourier serilerinde harmoni
sayisi, bu degiskenler arasinda yiiksek tutuldugu halde bilgisayar ¢iktilar1 dalgal bir riliyefi ortaya koymak-
ta, degisim kontrollii ve séniimlenmis pikler seklinde gizlenmektedir. SiO5'nin log normal dagihmna karsin,
basta MgO olmak iizere FeO, MnO ve zaman zaman TiOy‘nin Erzurum volkanitlerine dogru Gauss dagihmina
uydugu, ve bu hat boyunca SiO,‘nin de normal dagihma gecis giosterdigi anlasilmstir, KoO‘nun Si0O3' ile
pozitif korelasyon verdigi Bingél volkanitlerinde, K,0/Ca0 katsayis1 da negatif ve en yuksek degerine
ulasmaktadir. v :

CIPW nermlarinda kuzey volkanitlerinde (Erzurum) dogru, Olivin yer yer normatif ve yiiksek degerler sek-
lindedir. :

Sonug olarak, tiim hélge volkanitlerinde farkh karakter ve tipte, fakat diizenli bir gecisin gozlendigi iki
magmanmn varhg ortaya konmus, giineydeki Toleitik serinin gecis volkanitleri ile Kalkalkalen seriye
déniistiigii anlasilmistir.

ABSTRACT:

The main purpose of this study is to employe the statistical technuques as a means to solve the problems
relevant to origin of the volcanic rocks exist in Erzurum, Tekman and Mus regions which are non-studied
Bing6l regions in eastern Anatolia. :

Correlation coefficient for MgO/FeO has a negative value only for rocks found in Bingdl area. Toward
north and nortwest the coefficient, takes positive values and reaches higher values. The maximum value is
computed to be for rocks exist in the most north area of the region. The standart deviation decreases as the
correlation coefficients increase. The negative correlation between MgO and SiO, on other hand the
correlation between the above-mentioned Oxides takes both negative and positive values for volcanic rocks
exist in Tekman, Mus and Erzurum. This is the same case for the correlation between FeO and S5i0,. This
coefficients are negative for the rocks in Tekman and Erzurum and they increases linearly towards volcanic
rocks in Bing6l: The variation of the coefficiénts/points of regression equation/curves justify this
relationships. Further more if the number of harmonics in double Fourier is given large enough, it is possible
to obtain the variation as designed in values and weak peaks from a computer output. Probabilty distribution
of 510y, are distributed according to Gause distribution function towards Erzurum and on this line SiO, also
conforms to Gauss too. ?

Is for rocks exist in Bingél, the correlation between K90 and SiO is positive whereas it is negative and
reaches it's maximum value between K,0 and Ca0. The Olivin shows a normative character with high values
in some places towards the Northern area (Erzurum) according to the CIPW norms.

As a result we concluded that there exist to magmas of to different character and types with a regular
transform to each other in the region and that in south, the intermediate volcanic rocks of the Tholeeitic series

are transformed into the Calcalkaline series.

* MTA Genel Miidiirligii, Enerji Hammadde Etiid Ve Arama Dairesi, ANKARA
** MTA. Genel Miidiirliigii, Teknoloji Dairesi, ANKARA
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SODYUM SULFAT YATAKLARINA TURKIYE'DEN BiR ORNEK: CAYIRHAN SODYUM SULFAT YATAGI
SODIUM SULPHATE DEPOSITS AN EXAMPLE FROM TURKEY: GAYIRHAN SODIUM SULPHATE DEPOSIT
Ergﬁn Gelik*, Soner Kayaklraﬁ*, Ahmet Kartalkanat**

0 Z:

1983 yihinda devam eden soda prospeksiyon ¢cahsmalan sirasinda bulunan Cayirhan Sodyum Siilfat Yatag
diinyada ender rastlanan bir yataklanma seklinde bulunmaktadir.
~ Sodyum Siilfat bashca kraft kagadi yapiminda, ayrica cam, deterjan tekstil ve deri sanayiinde kullanilmak-
tadir. Diinya Sodyum Siilfat tiretimi 1983'de 4,5 milyon ton kadardir. Tiirkiye 1984 yili iretimi ise 28 bin ton
olmustur.

Sodyum Siilfat dogal ve sentetik olarak iiretilebilen, ekonomik éneme sahip inorganik bir bilesiktir. Diinya-
daki bir cok kuru gl yataklan ve dogal brineler Tenardit ve Mirabilit seklinde biiyiik miktarlarda dogal Siilfat
igerirler.

Sodyum Siilfat aym1 zamanda suni ipekli kumas, borik asit, hidroklorik asit vb. tirtinleri imal eden diger
endiistrilerin bir yan iiriinii olarak da elde edilir.

Cayrrhan Sodyum Siilfat Yatag Pliyosen yagh Ugyatak Formasyonu ile Softa Formasyonu dokanaginda
bulunur. Altinda bol jips kristalli ve jips catlak dolgulu kiltas: ve camurtaglari, iistiinde ise 60-70 m. kalinhga
ulagan jips tabakalar yeralmaktadir. 8-25 m. arasinda degigen kalinhktaki Sodyum Siilfath zon icerisinde 5
cm. den - 2.65 m. kahnhga ulasan Tenardit damarlar: bulunmaktadir. |

1986 yiinda yapilan sondajh ¢ahsmalar neticesinde yatagin yayilim ve konumu ortaya ¢ikarilmaya cahsil-
mistir. Yatagin kesin yayihm heniiz belli olmamasina ragmen Sodyum Siilfatin Ekonomik minerali olan
tenardit rezervinin 1 milyon tona yaklasacag tahmin edilmektedir.

Disar cikisi olmayan géller, sodyum ihtiva eden granitik kayalardan ve stilfat ihtiva eden bentonitik killer
iizerinden akan yiizey sulan ile beslenirler. Bu tiirden bir i¢ géltin buharlagmasi ve tuzlarca asirn doygun hale
gelmesiyle cokelen ilk tuzlardan birincisi Sodyum Siilfat olacaktir. Sodyum Stilfat clugumu i¢in diger kogullar
ise pH'in 9 veya daha yukari olmasi, Eh’in negatif, su sicakhiginin 25-40°C olmas: gibi jeokimyasal sartlardir.

Diinyadaki tnemli Sodyum Siilfat yataklari: SSCB Hazar Denizi Karabogaz kérfezi, ABD Biiyiik Tuz Gélii,
Searles Gélii ve Ispanya’da Villa Rubia de Santiago’daki gémiilii kat: tenardit yataklandir.

Ulkemizde ise baz tuzlu géllerden (Konya-Bolluk ve Tersakan golti, Burdur-Acigdl) dogal Sodyum Siilfat
tiretimi yapilmaktadir. Son yillarda Orta Dogu iilkelerine ihracaat yapimakla birlikte 6zellikle deri sanayi icin
bir miktar ithalat da yapilmaktadir. ithal nedeni zirmk elde edllecek sodyum Siilfatin yeterli kalitede
olmamasidir.

Cayirhan’da bulunan yatak ise yiiksek kalitesi ile bu ithal Sodyum Stilfatin yerini doldurabilecek kalitede
goriillmektedir.

ABSTRACT:

The Cayirhan Sodium Sulphate dep031t whxch was discovered during the soda prospecting studies in 1983,
occur in a rare type of deposition, merely met in world.

Sodium Sulphate is mainly consumed in craft paper manufacturing, and glass, detergent, textile and
leather industries. World production of sodium sulphate in 1983 was about 4. iillion tons. Turkish production
in 1984 ranges among 28 thousand tons.

Sodium Sulphate is an inorganic compound of economic importance which may be extracted either
naturally or synthetically. Numerous dry lacustrine basins and natural brines contain huge amounts of
sodium sulphate either Tenardite or Mirabilite form. :

Sodium Sulphate is also extracted as a by-product in industries producing synthetic silk boric acid,
hydrohlaric acid etc.
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Gayrrhan sodium Sulphate deposit occurs at the contact between the Ugyatak and Softe formations of
Pliocene age. At the basement occur the claystone and mudstone with abundant gypsum crystals and fissure
fillings composed of gypsum. Above the deposit, gypsum layers with thickness reaching 60 to 70 m. occur. In
the sodium Sulphate horizon, whose thickness vary between 8 to 25 m., tenardite weins with thicknesses
ranging among 5 cm. to 2.65 m. are distributed.

Extension of the deposit has been tried to be determined by the drilling work carried out in 1986. Although
not being stricktly delimitized until now, total reserve of mineral tenardite, consisting the economic sodium
sulphate mineral, is estimated to reach 1 millions tons.

Lakes, which do not have external drainage, are fed by surface water flowing on granitic rocks bearing
sodium, and bentonitic elays bearing sulphate. Resulting from evaporation and over saturation by salts, one
of the primarily precipitating salts in such an internal lake will be sodium sulphate. Other conditional necessi-
ties for the precipatation of sodium sulphate are the geochemical effects such as the pH (being in between
25-40 °C).

Forecoming sodium sulphate deposits in the world are the solid tenardite deposits located at Karabogaz
gulf/Gaspian Sea (USSR), Great Salt Lake (USA), Searles Lake and Villa Rubia de Szntiegodzki (Spain).

In Turkey, Natural Sodium sulphate extraction in realized from several lakes (a.g. Konya-Bolluk and Ters-
akan lakes, BurdurqAcigdl). Although experted to Middle Eastern countries, some amount is also imported
especially to be used in leather industry. The reasen for import is that the quality of native product not being
evailable for orpigment production.

Cayirhan deposit, with its superior qualty rays hope as an alternative for the imported sodium sulphate.

* M.T.A. Genel Miidiirliigii, Orta Anadelu Bolge Miidiirliigii, KIZILCAHAMAM-ANKARA
** M.T.A. Genel Miidiirliigii, Maden Etiid ve arama Dairesi, ANKARA

BEYPAZARI DOGAL SODA (TRONA) YATAGINDA TRONA DAMARLARININ YAYILIM VE KORELASYON
ILISKILERI

DISTRIBUTION AND CURRELATION OF TRONA VEINS AT THE BEYPAZARI NATURAL SODA (TRONA)
DEPOSIT )

Soner Kayakiran*, Ergiin Celik*

O Z:
Beypazar dogal soda (trona) yatagn Beypazari’mn 15 kilometre kuzeybatisinda yeralip yaklasik 8 km2’lik
bir alanda yayilim gostermektedir. 1979 yithnda tesbit yatakta bugiine kadar yapilan sondajk ¢ahsmalar
neticesinde yatagin ayrintih yeralt: jeolojik konumu yaminda klavuz seviyelerle saglanan korelasyonlarla soda
damarlarinin her birinin yeralti konumlart ve yayihmlar: da tesbit edilmistir. Soda damarlar genellikle
bitiimlii seyl, kiltas, tiifit ve dolomitik marnlarla ardalanmaktadar.

Yatakta toplam kalhinhklar: 38 metreye kadar ulagabilen 2-3 cm’den 11.50 metreye kadar degisen bircok
soda damarlarn bulunmasina ragmen kalnhklarimn belirgin olmasi acisindan korelasyonlarda 17 damar
teshit edilmig olup alttan iistte dogru numaralandirimigtir. Soda damarlarim kapsayan sodal zon ' kahnhg
ise 120 metreye ¢cikmaktadir.

Soda damarlar belirgin olarak ayrilan iki zon halinde izlenmektedir.

Alt zon yaklasik 40 metre kahnhkta olup yatagin ortasina dogru bu kalnhgin yarsim soda damarlam
olusmaktadir. Alt zonda belirgin sonda damarlar: 8 tane olarak tesbit edilmis ve bunlar alttan itibaren 1 den
8’e kadar numaralandirlmigtir. Bu damarlardan 1 ve 2 nolu damarlar kalmhk degigimleri ve yayilimlar aci-
smdan o zamanki palectopografyanin ¢ok diizensiz olmasi nedeniyle cok degiskendir. 3 ve 5 no’lu damarlar
daha genis yayihm gésterirler. 4 no’lu damar evaporesyon alammin daha darhgim gosterir. 6 no’lu damar-
dan itibaren ¢ékelim canag daralmaya baglamigtir ve 8 no’lu damar en kilciik yayhm alamm gosterir. Alt
zon ve {ist zon arasinda kalinhg 20-25 metreyi bulan steril zon bulunmaktadir. Steril zon icinde sadece
kalinhg 3-10 cm. arasinda degigen tek bir seda damar bulunmaktadir.
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Ust zon yaklagik 60 metre kahnhktadir ve soda damarlarnin toplam kalinhklar: 25 metreye kadar gikabil-
mektedir. Ust zonda bulunan belirgin soda damarlar 9 adettir ve 8-17 no’lu damarlar olarak numaralandril-
migtr. Bu damarlardan 9-10-11 no'lu damarlar soda yayihm alanmn en genigledigi durumda olugmugtur.
Ayrica bu damarlar kahnhk ve diizenlilik acisindan soda yataginin en énemli damarlandir. 12 no'lu damar
dar bir alanda yayihm gésterir. 13 ve 14 no’lu damarlar yeniden bir geniglemeyi g8sterir. 15 no’lu damardan
itibaren yaythm azalmaya baglar ve 17 no’lu yatak ¢ok kiigiik bir alanda yayihm gdsterir.

ABSTRACT: ;

Beypazari natural soda (trona) deposit is located about 15 km. northwest of Beypazari town and lies in an
area of about 8 sq. km. Drilling work which has been carried out since 1979 yielded detailed data on the sub-
surface geological setting of the deposit, and in addition, correlation of quide levels resulted in determination
of subsurface setting and extension of individual soda veins. Soda veins generally occur in alternations with
bituminous shale, claystone, tuffise and dolomitic marls.

Although many veins and veinlets with thickness varying from 2-3 cm. to 11.50 m. have been determined
yielding a total thickness of 38 m., 17 veins have been used in correlation, because their thicknesses are
certain, and these have been numbered from bottom to top. Thickness of the soda veins bearing zone, on the
other hand, reaches 120 m.

Soda veins are observed in two district horizons.

The lower horizon is about 40 m. thick and towards the center of the deposit, about a half of this thickness
consist of seda veins. 8 soda veins have been determined in this lower horizon and enumarated from 1 to 8.
Vein No 1 and No.2 show frequent thickness and extension variations due to an irregular pales topography of
the formation period. Vein No. 3 and No. 5 show a wider extension. Vein No. 4 point to that the evaparation
area became narrow. With Vein No. 6, the precipitation basin has started to became narrower and Vein No.8
show the most limited extension. In between the lower and upper horizans occur a sterile zone of thickness
about 20 to 25 m. In this sterile zone occur a single soda veinlet with thickness about 3 to 10 cm.

The upper horizon is about 60 m. thick and the total thickness of the soda veins may reach 25 m. Here
occur 9 soda veins, numbered from 9 to 17. Out of these, Veins No.9, 10 and 11 have formed when the soda
bearing area was most extensive. In addition, these veins are the most significant considered their thickness
and dip. Vein No. 12 show a narrow extension. No.5 13 and 14 point to a new broadening.' With Vein No. 15,
extension again becomes limited and No. 17 lies in a very small area.

*M.T.A. Genel Miidiirliigii, Orta Anadolu Bélge Miidiirliigii, KIZILCAHAMAM-ANKARA

BEYPAZARI TRONA YATAKLARININ JEOLOJIK KONUMU VE MINERALOJISi
GEOLOGICA SETTING AND MINERALOGY OF BEYPAZARI TRONA DEPOSITS
Cahit Helvaci*, Ugur Inci*, Fuzuli Yagmurlu** :

0Z: :

Beypazar yiresindeki Neojen dncesi temel kayalan tizerine uyumsuzlukla gelen Miyosen istifinin bir bolii-
mii trona yataklarim kapsar. Trona, linyit ve bitiimlii seyl iceren Miyosen tortul kayalar fluviyal, lakiistrin ve
playa-gil ortamlarinda olusmustur. Pliyosen dénemine ait kaln ve genis yayilimh jips kaya birimleri, bu
dénemde etkili bir evaporitlesmeyi yansitir.

Trona yataklar, bélgedeki linyit diizeyi iizerine gelen kaya biriminin alt bgliimiinde; bitiimlii seyl ve
kiltaglan ile ardalanmah olarak bulunur. Bashca karbonat mineralleri trona ve yatagn kenar bgliimlerinde
olusmus nahkolittir. Az oranda pirsonit ve termonatrit bulunur. Tronak zonda trona ve dolomit beraberligi
karakteristiktir. Kalsit, zeolit, feldispat ve kil mineralleri, tronaya eslik eden tortul kayalarin yaygin mineral-
leridir. sl

Beypazari Neojen Havzasi, havzamn kuzey dogusundaki aktif olan velkanizmamn iiriinleri ile diger larinti-
b tortullar tarafindan birlikte doldurulmustur. Yéredeki trona ve diger sodyum karbeonat tuzlarinin olugmalar:
icin gerekli Na kaynag, olasiikla havzadaki kaya birimleri ile yanal giriftlik gésteren ve havza
kuzeydogusunda genis yayihmh Neojen volkanik kayalar ile volkanizmaya iliskin sicak su kaynaklardar.



42

ABSTERAGE:

The trona deposits of the Beypazar: area are part of the Miocene sequence which rest unconformably on
pre-Neogne basement rocks. The sediments with trona, lignite and bituminous shale deposits were formed
within fluvial, lacustrine and playa-lake environments. Thick and wide-spread gypsiferous rock units in
Pliocene age indicate a large evaporatic formation during the Pliocene period.

The trona deposits are in the lower section of the rock unit which lying conformably on the lignite horizon
in the region, and alternate with bituminous shales and claystones.

The principal sodium carbonate minerals are trona with minor nahcolite existing in the marginal barts of
the trona deposit, and trace amounts of pirssonite and thermonatrite occur sporadically. Trona and dolomite
are associated throughout the trona zone. Calcite, zolites, feldspar and clays are most common minerals
within the associated rocks of the trona deposit

The Beypazari Neojene Basin is partially filled by the volcanic products from the adjacent volcanic activity
situated in the northeastern part of the basin penecontemporaneously with the other clastics that also
partially filled the basin. The most likely source of Na for the formation of the trona and other sodium
carbonate salts is the tuffs interbedded with the sediments and the extensive Neogene volcanic rocks and
related thermal springs occured interfingering with the sedimentary rocks in the northeast of the basin.

* D.E..U.. Miihendislik Mimarlk Fakiiltesi, Jeoloji Miihendisligi Béliimii, IZMIR
** A U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, ISPARTA

ENDUSTRIYEL HAMMADDELER/SODA OTURUMU I

COZELTI MADENCILiGi VE UYGULAMA ALANLARI
SOLUTION MINING AND IT‘S APPLICATIONS
Mahmut Pisirici*

0 Z:

Maden yataklarimin dogadaki fiziksel yerlesimi jeckimyasal yapisi, ¢ok kere bilinen madencilik isletme
yontemleri ile isletilmesine engel tegkil eder. Bunun disinda igletilmis maden artiklar, diigiik tenérlii ve
impiiriteli maden yataklar, eski ve terk edilmis maden saha ve galerileri ile igletilmeleri klasik ydntemlerle
ekonomik olmayan yeralti suyunun altindaki veya iistiindeki cevher kiitleleri de en ekonomik olarak ‘‘Solution
MINING* yéntemine konu teskil eder. Yontem esas itibar ile herhangi bir uygun ¢éziim ile cevheri, posay,
kimyasal olarak ayristirma esasina gbre calgir. Yontemin iyi caligmas: ve ekonomik sonuclar dogurmasi
muhtemelen goziiciiniin tekrar geri ahnmasim ve prosese yeniden girdirilmesini gerektirir. '

Cozelti madenciligi (Solution MINING) teknikleri genel olarak temelde uygulama olarak aym ise de cesitli
jeolojik sartlar metodun uygulanmasinda ézel teknik girdileri de gerektirebilir.

Uygulama genelde; :

1. Cevher posalarinda,

2. Terk edilmis galerilerde,

3. Yeralt: su seviyesinin iistiindeki yataklarda,

4. Yeralt suyunun altindaki yataklarda uygulanmaktadir.

Uygulama tuz ve tronada oldugu gibi uygun cbziiciilecle, Alin, Giimils, Balar gibi metalik madenlerde de
basan ile kullanilmaktadir. Metod uygulanirken gériinen faydalar sbyle olmaktadir. '
1. Cevre kirliligi en az inmektedir. ' '

2. En az sayida personel kullanlmaktadur. is giivenligi yoniinden giiven vermektedir.
3. Tenérii ve imporiteleri yoniinden isletilemiyen cevherleri konu edinmektedir.
4. Terk edilmis maden sahalarini posa ve curuflan ile tekrar degerlendirmektedir.



ABSTRACT: 4

Geological setting and geochemical structure of various mineral deposits sometimes cause a barrier in the
exploitation of these by conventional mining methods. Besides, mine tailings, low grade and ‘mpure mineral
deposits, ancient or abondened mineral pits or drifts, and ore bodies over or below the water table which
cannot be exploited economically by known methods are involved within the frame of solution ‘mining. The
method works on the basis of chemical separation of ore minerals from tailing by the usage of a proper
solution method. Rantability of the method depends on the re-gaining of the solvent and re-usage of it in the
process. ; 3 :

Although essentially dependent on the same basis, solution mining applications may differ slightly in
technical sense due to the diversity of geological conditions.

General fields of application are: 1) to mine tailings, 2) abandoned drifts, 3) deposits over the water table
and 4) deposits beneath the water table. :

The method may successfully be applied to metallic minerals such as gold, silver, capper by the usage of
convenient solvents, besides its application to salt and trona, The advantages of the method may be
summarized as:

1. the minimization of environmental pollution,

2. the minimization of man-power, thus increasing labor safety,

3. economicity in the exploitation of low grade and impure ores, which cannot be gained by conventional
production method and, : : :
4. the evaluation of abandoned are fields, together with waste and tailings.

* Soda Sanayi A.S. MERSIN

DUNYA SODA TiCARETI VE TURKIYE'YE YANSIYAN BOYUTLARI
WORLD SODA TRADE AND IT’S REFLECTIONS IN TURKEY
Soner Kayakiran*, Ergiin Gelik*, Ali Diindar**, Mevliit Aygiin**

O Z:

Diinya Seda iiretimi son yillarda 30-32 Milyon ton dolayinda gerceklesmektedir. Bu tiretimin yaklasik % 15
ini teskil eden 5 milyon tonluk bir ticaret diinya soda kiilii ticaretini gerceklestirmektedir. Dﬁnyada\ki en biiyiik
tireticiler ABD, S.S.C.B, Cin, Bulgaristan, Fransa, Ingiltere, Bati Almanya, Japonyadir. Baghca ihracatcilar
ABD, Bulgaristan, Remanya, Dogu Almanya, Kenya ve ingiltere’dir. Baghca ithalatcilar ise S.S5.C.B.,
Cekoslovakya, Giiney Afrika, Macaristan, Brezilya, ftalya, Bat1 Almanya ve Meksika'dir.

Son yillarda ABD dogal soda iireticileri Bati Avrupah sentetik soda kiilii tireticileri ve Dogu bloku iireticile-
ri arasinda Giineydogu Asya, Giiney Amerika ve Afrika pazarlan iizerinde yogunlasan bir rekabet bulunmak-
- tadir.
Bugiin soda veya ticari tammlamasiyla soda kiilii, sentetik olarak Solway ve Amonyum klorit yéntemiyle ya
da dogal olarak Trona yataklarindan elde edilmektedir. Dogal olarak saglanan soda kiilii; cevre kirliligi,
maliyet ucuzlugu ve kalite acisinda sentetik sodaya gére ¢ok avantajhdir. ABD de bulunan Wyoming soda
yatag igletmeye gectigi 1950’li yillardan beri siirekli geliserek diinya soda pazarlarinda etkili olmaktadir.
Bugiin diinya soda kiilii iiretiminin %25'i dogal sodadan kargilanmaktadir. _

Soda kiiliiniin bashca kullamm alam cam sanayidir. Cam hammaddesinin agirhkca %o 20’sini soda teskil
eder. Soda silisin akigkanhgim saglar ve billurlagsmay: énler. Soda kiilii ayrica kimya sanayinde sodyum
bilesikleri eldesinde, deterjan ve sabun sanayinde, su artiminda, metaliklerin ayrilmasinda ve petrol
rafinerisinde kullambhr.

Tiirkiye'de ise Mersin Soda Sanayi 1975'ten beri Solway ydntemi ile soda tiretmektedir. Soda tiretimi ile
son yillarda tilke ici titketim kargilandig gibi 6nemli élctide ihracatta saglanmaktadir. Mersin soda sanayinin
yillik soda kapasitesi 300 000 tondur. 1985 yihnda 100 000 ton dolayinda soda ihrag edilmigtir. ihra¢ pazan
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genellikle ortadogu iilkeleridir.

Beypazar Tropa Yatag: ise firetime gectigi yillarda Bati Avrupa ve Ortadogu pazarlarinda énemli
gelismeler olacaktir.

Bat Avrupada AET iilkeleri kendi sentetik soda kiilii tireticilerini korumak icin, yiiksek maliyet ile iiretilen
sentetik sodaya rakip ¢ikmamas: icin ABD dogal sodasima ve dogu bloku sodasma antidamping vergileri uy-
gulamakta ve fiyatlar1 dengelemektedir. Ancak son yillarda Beypazam Trona yataginin devreye girmesi
iimidiyle sentetik soda fabrikalar tevsi islemlerini birakmislardir. Eger Beypazar: Trona yatag kisa siirede
devreye sokulup gerekli baglantilar saglanabilirse iiretim ucuzlugu ve nakliye masraflarimn azhg nedeniyle
Bati Avrupa, Ortadogu, Kuzey Afrika pazarlarna; rahathkla girebilip ihrag olanaklan yaratilabilir.

Ayrica iilke icin de de ucuz soda girdisi nedeniyle cam sanayinde saglanacak maliyet azhg ile cam iiriinleri
ihrac olanaklar artar ve disaridan dévizle alinan sodyum bilesikleri iilke icerisinde iiriitilerek déviz tasarru-
fu saglanabilir. Bu sedyum bilegiklerinin en énemlisi Seydisehir Aliiminyum tesislerinde iiretilen Aliiminanin
en 6nemli girdisi olan sudkostik basta gelmektedir.

ABSTRACT: .

World soda production in recent years has been realized at a rate of 30 to 32 Million tons. An amount of 5
million tons consisting about 15 % of this production is encountered in world soda trade as soda-ash. The
forecoming producers are the USA, USSR, China, Bulgaria France, United Kingdom, West Germany and
Japan. Main exparting countries are the USA, Bulgaria, Romania, German Democratic Republic, Kenya and
the United Kingdom. On the other hand principal importing countries are the USSR, Czechoslovakia, South
Africa, Hungary, Brasil, Italy, Western Germany and Mexico. :

In recent years a rivalry among the USA natural soda producers, West European synthetic soda ash

producers and Eastern block producers on Southeast Asia, South America and African markets has cropped
out. ;
Soda or soda ash in its commercial definition, is produced either synthetically by solway and Ammonium
chloride processes or naturally from Trona deposits. Soda ash produced naturally bear advantages in envi-
ronmental considerations, production cost and quality, compared to that of synthetic soda. Wyoning soda
deposit in USA has been efficient in world soda markets since 1950 when operation started, with continuous
progress. Today, about 25 9% of world soda-ash production is supplied from natural soda.

Principal application of soda ash is in glass industry, About 20 % of glass raw material composition is
composed of soda. Soda acts as a flux for silica and prevents crystallization. Soda ash is alse utilized in
chemical industry in sodium compounds productions, detergent and soap production, water- purification, in
separation of metallic minerals and in petroleum refining.

In Turkey, Mersin Soda Industry has been producing soda by solway process since 1975. By this
production, domestic demand is fully overcome. Besides important exporst passibilities have also been
created. Annual production capacity of Mersin soda Industry is about 300 thousand tons. In 1985, 100
thousand tons of soda export was realized. This amount was exported largely to Middle Eastern markets.

Important progresses are expected in West European and Middle Eastern markets with the starting of
production in Beypazari trona deposit.

EEC countries of Western Europe apply anti-damping taxes to USA natural soda and to Easten black soda,
and to Eastern block soda, and balance the prices, inorder to support domestic synthetic soda ash producers
and to prevent rivalry to due to high production costs. However in recent years, synthetic soda factories have
stopped enlargement procedures. If Beypazar: trona deposits could be put into circuit in a soon time and the
necessary connections established, due to low production costs and advantage in transport, export
possibilities may easily be realized to west. European, Middle Eastern and North African markets.

On the other hand, law production costs in glass industry due to cheap soda input will also cause an
increase in glass products export possibilities. Sodium compounds now imported may also be produced
domestically. The mostimportant of these sodium compounds is the sudcostics, which is the principal input in
alumina production at Seydisehir Aluminum Plants.

* M.T.A. Genel Miidiirliigii, Orta Anadolu Biilge Miidiirliigii. KIZILCAHAMAM -
**' M.T.A. Genel Miidiirliigii, Maden Etiid ve Arama Dairesi, ANKARA
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GAMA-RAY LOGUYLA FOSFAT BULMA OLANAKLARI
THE POSSIBILITIES OF FINDING PHOSPHATE WITH GAMA-RAY LOG
D. iskender Onenc*, Ali Diindar*

0Z:

Giineydogu Anadolu‘daki fosfat yataklam Karababa ve Masnk Formasyonlan icinde cokelmistir. Yas
konaklari Turoniyen Koniasiyen-Santoniyen‘dir (Ust Kretase).

Suriye‘de Eosen yash fosfat yataklarimin bulunmasi sonucundan bareket edilerek ‘‘Ulkemizde de olabilir
mi?* sorusuna cevap aramak icin TPAO‘nun Giineydogu Anadolu‘da yapmis oldugu sondajlardan 76 adedinin
stamplarina bakilmistir.

Sedimanter fosfatlarin uranyumla bilikte bulunmasi ¢alismamzin temel konusu olmustur. Daha énceden
bilinen fosfat yataklarumzda U308 miktar1 40 -70 ppm arasinda degigmektedir. Sondaj stamplarindaki
Karababa ve Karabogaz Formasyonlan‘nin GR (Gama - Ray) Loglar: Eosen yagh formasyonlarla denetlenmis
ve fosfatin ciokelebilecegi ortamlar da gozéniine alinarak degerlendirme yapilmstir.

Firat Formasyonu 4 kuyuda gézlenmistir. Ortalama GAMA 10-25, Maksimum GR 70-145'tir. (2 kuyu).

Hoya Formasyonu 8 kuyuda gizlenmis, ortalama GR 15-20, maksimum GR 110 dur. (3 kuyu).

Midyat Formasyonu 15 kuyuda gézlenmis, ortalama GR 15-25 maksimum GR 70-90’dir. (5.kuyu).

Becirman Formasyonu 13 kuyuda gbzlenmis, ortalama GR 10-30, maksimum GR 100-185 tir. (5 kuyu).

Karababa ve Karabogaz Formasyonlarinda yliksek oranda GR kiklerine rastlanmaktadir. En yiiksek GR
kikleri 10-200 arasinda degismektedir.

Karababa Formasyonu’da goriilen kiklere benzer kikler Senozoik yagh Becirman, Hoya ve Firat Formas-
yonlar’'nda izlenebilir. Kretase yash Garzan Formasyonu'da aym ézellikle goriilmektedir. Karabogaz Formas-
yonu diye ayirtlanan birimin litolojik ézelliklerinden dolay1 Kasrik Formasyonu'na tekabiil ettigi diistiniilmek-
tedir. Hoya, Firat, Becirman Formasyonlardan elde edilen kik degerlerine gore fosfat acisindan degerlendiril-
meleri uygun olacaktir. '

ABSTRACT:

The phosphate deposits have been deposited within Karababa and Kasrik Formations in Southeastern
Anatolia. Their age interval is known as Turonian-Coniacian-Santonian (upper Cretaceous).

There are rich phosphate beds which are Eocene in age in Syria. Therefore 76 drilling stamps from TPAO
have been checked to be able to answer the question if there is any phosphate deposit in Turkey.

Sedimentary phosphates being found together with Uranium deposits have been the main topic of our

studies. The U30g amount in known phosphate beds ranges from 40 to 70 ppm. The GR logs of Karababa and
Karabogaz Formations in drilling stamps have been controlled by Eocene Formations and have been evaluated
in terms of the environments that phosphate would be able to deposit.

Firat Formation has been observed in four wells. Average GR is between 10 and 25, maximum GR is

- between 70 and 145 (2 wells)

Hoya Formation has been observed in 8 wells. Hean GR is 15-25, maximum GRis 110 (3 wells).

Midyat Formation has been observed in 15 wells, mean GRis L15-25, maximum GRis 70-90 (5 wells).

Becirman Formation has been seen in 13 wells, average GRis 20-30, maximum GR s 100-185 (5 wells).

The peaks like the ones seen in Karababa Formation can be seen in Becirman, Hoya and Firat Formations
which are cainozoic in age. Garzan Formation, Cretaceous in age, has also had the same features. Due to the
lithological characteristics of Karabogaz Formation, it has been considered to be equivalent to Kasrik
Formation, it will be appropriate to evaluate Hoya, Firat and Becirman formations with respect to peak
values.

* M.T.A. Genel Miidiirliigii, Maden Etiid ve Arama Dairesi, ANKARA
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FLUORITE MINERALIZATION OF YAYLAGOZE (YILDIZELI-SIVAS)

Servet Yaman*
0z: >
Yildizeli‘nin 25 km GB‘da Yaylagoze (Kavik) civarinda goriilen fluorit damarlari, matemorfik temeli kesen
kiiciik ¢aptaki “Kavik Plutonu* icerisinde yer alr. Bolgede kalksist, amfibol ve mermer ardisikh bir metamor-
fik temel, bunlar acisal uyumsuzlukla érten kirmz rekristalize kirectaslar ve bunlan sicak dokanaklarla ke-
sen monzonitik “Kavik* intriizyonu goriiliir. Metamorfik seriler ile kuvarsh monzonit masifi arasindaki skarn
zonlar1 bres yapisindadir. Fluorit, damar veya damar agciklar seklinde pluton icerisinde ve bres elemanlar:
seklinde skarn zonlan icerisinde yerlesmistir. Masif icerisindeki fluoritler kahnliklar: 5-15 cm‘yi bulan yesil-
menekse renkli damarlar geklinde Derindere boyunca ve genelde K 30 D yéniinde kuvars ve fluoritten olusan
sade bir parajenez ile yerlesmislerdir. Skarn zonlar granat, piroksen ve manyetit iceren bresler halindedir.
Fluorit skarn parcalarnyla birlikte kirmiz1 ince kuvars ile ¢cimentolanmistir. Skarnlardaki parajenezde Fluorit
ile birlikte pirit, kalkopirit, kuvars, kalsit, siderit, hematit ve barit goriiliir. Koyu menekse-siyah renkli skarn
fluoritleri genelde oktaedrik sekilleriyle dikkati cekerler.

Siv1 kapamim ¢ahsmalar: yapilabilen damar tipi fluoritler iki fazli, homojen dagihmh az tuzlu siv1 kapamim-
lar icerir. Heriki tipteki fluorit érnekleri dekrepitometrik incelemeler sonunda 155-170°‘de max. citirdama
sicakhig: vermistir. Skarn fluoritleri ayn%a nal civisi seklindeki kat: siilfiirlii mineral kapanimlariyla belirgin-
dirler.

Fluoritler normal diizeyde N.T.E icerir. Bunlarin dagilimlan ise aym: kikenden geldiklerini vurgulayabile-
cek benzer spektrumlar vermektedir.

Fluoritler hidrotermal kékenlidir. Derindere damarlar ekonomik énem gosterirken skarn ﬂuorltlerl gang
minerali huviyetindedir.

Bu ¢calismada incelenen cevherlesmeler mineralojik icerikleri ve jeolojik konumlariyla Orta Anadolu masif-
lerinde goriilen diger fluorit damarlariyla benzer ozellik gosterirler.

ABSTRACT: ~

Fluorite mineralizations are seen atYaylagoze 25 km SW of Yildizeli. Monzonitic ‘‘Kavik Pluton’ is the bost-
rock of these deposits. In the region, the older metamorphic basement rocks are made of amphibolite calc-
schist and marble beds. Red colored recrystallized limestones overly the basement with angular
disconformity. These units are intersected by Paleocene aged “Kavik** intrusion. Pyrometasomatic events,
followed by the intrusion displacements are marqued by the skarn and the breccia formations. Fluorite mine-
ralization occurs in the breccia formations as the angular elements. They are also seen as the veins in the
monzonitic massif at the Derindere locality.

The results of Fluid inclusion studies and R.E.E. Pattens obtained from different fluorites show a similer
hydrothermal origin.

* C.U. Miihendislik Mimarlik Fakiiltesi, Jeoloji Miihendish'éi Béliimii, ADANA
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BIGADIC GOLSEL NEOJEN BASENINDE SIMEKTIT OLUSUMU VE KLINOPTILOLITLERIN DIAJENETIK
EVRIMINE iZOTOPSAL (Sr ve Ar) YAKLASIMLAR

Sr AND Ar ISOTOPIC ARGUMENTS FOR THE FORMATION OF SMECTITES AND THE DIAGENETIC
EVOLUTION OF CLINOPTILOLITES FRM BIGADIC LACUSTRINE NEOGENE BASIN

M. Niyazi Giindogdu**, Chantal Bonnot Courtois**, Norbert Clauer***

0. Z: '
Bigadic golsel Neojen - baseni, Mesozoyik yash tektonik melanj ile taban volkamtleruun {andezit ve bazalt)
iizerinde diskordan olarak yer alan bir volkanosedimanter istifi kapsamaktadir. Bigadic formasyonu seklinde
adlandirilan (Giindogdu 1984) ve yaklasik 700 m. kahnhga sahip olan bu istif, bes tiyeden olusmaktadir.
Avsarbasi (dolomit, kiltas1), Degirmenli (dasitik-riyodasitik bilesimli klinoptilolitli kristal kiil tiifleri), Uzuntepe
(kirectasi, marn, kiltas:, tiif, borat), Emirler (klinoptilolitlesmis riyolitik pomzah tiifler) ve iskele (kiltas:,
marn, kirecgtasi, dolomit, tiif, borat).

Bu calismada, cesitli mineral fazlarina (klinoptilolit simektit, kalsit, dolomit, biyetit, hornblend) elektron
mikroskop incelemesi, kimyasal ¢éziimleme (ana ve nadir toprak elementler), Sr izotop orani él¢iimii ve K-Ar
vas tayini gibi degisik yontemler uygulanmistir. Ayrica, klinoptilolitlerin vakum altinda Ar tutma yetenekleri
belirlenmis; tiiflerde de permeabilite dl¢iimleri yapilmigtir.

Elde edilen sonuclara gore, taban volkanitleri 22.3 ¥1.3 MY; Degirmenli tiifleri ise 17.6 0.8 MY ‘hk K-Ar
vaslarina sahiptir. Mg - simektitlerle (saponit, stevensit) Ca-K klinoptilolitlerin nadir toprak element
damhmlar: oldukca benzer olup, bu benzerlik sedimantasyon ortaminin volkanik malzeme ile stirekli olarak

beslendigine isaret etmektedir. Karbonatlarda 0.70827 = 3; simektitlerde 0.70856 * 2; klinoptilolitlerde ise
0.70877 F 16 olan87Sr/86Sr oranlari, simektitlerin birlikte bulunduklar karbeonatlardan daha once
olugtuklarina isaret etmekte ve volkanik kikenli Sr'un klinoptilolit yapisinda daha ¢ok yer tuttugunu diisiin-
diirmektedir.

Argon difiizyonu gostermedikleri belirlenen klinoptiloliterin goriintir K-Ar yaslari, oldukca genis bir ara-
hkta (14.372.1 MY - 170.2 MY) degismektedir. Diger taraftan, klinoptilolitlerin gériiniir yaslar: ile bu
mineralleri iceren tiif rneklerinin permeabiliteleri arasinda cok belirgin bir negatif iliski gézlenmistir. Bu ilis-
ki ise, klinoptilolitlerin diyajenetik evrimlerini permeabilitenin gézenek suyu hareketine izin verngI siirece
devam ettirdiklerine isaret etmektedlr

ABSTRACT:

The Bigadic Lacustrine Neogene basin contains a volcanosedimentary sequence which overlies
discordantly on a tectonic melange (Mesozoic) and the basalvolcanites (balast andesite), This sequence named
as Bigadic formation constitute five members, from bottom to top, namely Avsarbasi, Degirmenli, Uzuntepe,

Emirler and iskele members. Among these, the Avsarbasi member as well as the Uzuntepe and Iskele
members. Among these, the Avsarbasi member as well as the Uzuntepe and Iskele members containing
borate layers consist mostly of clayey and carbonated units. Whereas the Degirmenli and Emirler members
are represented by clinoptilolites-rich tuffs.

In this study, different methods (SEM investigations, major and rare elements analysis, Sr isotopic ratio
measurements. K-Ar dating, permeability determinations ect.) were applied to the rocks and to mineral
phases. According to the results obtained, Mg-simectites (Uzuntepe and Iskele members.) and Ca-K clinopti-
lolites (Degirmenli and Emirler members.) are very similar in RE element compositions. This similarity points
to the fact that the basin was continously fed by volcanic material.

The 87SR/86Sr values of carbonates (0.70827F 3), simectites (0.70856F 2), clinoptilolites (0.70877 + 16)
suggest that the smectites which are found with carbonates were formed before the carbonates and the
volcanogenic Sr holds a more important place in clinoptilolites.

The first volcanic phase which has been represented by basal volcanics are 22.37F 1.3 million years and the
second one, the Degirmenli tuffs are 17.6F 0.8 million years old as determined by the K-Ar method of dating.
The K-Ar appearant ages of the clinptilolites which do not show an Ar diffusion varies considerably, from
14.3F 2.1 million years to 1.0F0.2 million years. On the other hand there is a negative relation between the
K-Ar age of the clinoptilolites and the permeability of the rocks consisting these. This relation suggests that
the diagenetic evolution of the is continued as long as permeability permites pore water movements.

* H.0U.Miihendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii, ANKARA
** [niversite Paris-Sud, Lab. des Roches Sedimentaire, Orsay - FRANCE
#**Centre de Sedimentologie et Geochimie de la Surface, CNRS, Strasbourg - FRANCE
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KIRECTASI VE DOLOMIT KALITESININ SAPTANMASINDA FC TESTi VE UYGULANMASINA KOCAELI-
GEBZE DOLOMIT YATAKLARINDA PRATIK BiR ORNEK

FCTEST IN QUALITY-DETERMINATION OF LIMESTONE AND DOLOMITE, AND A PRACTICAL EXAMPLE
TOITS APPLICATION FROM KOAELI-GEBZE DOLOMITE DEPOSITS

A. Taner irkec*, Ersin Evin*

0Z:

Olusum modeli, dogada bulunusu ve ticari kullanim alanlar agisindan kirectas: ile yakin iligkili olan
dolomit, genellikle fazla énem atfedilmeyen bir hammadde durumundadir. Yataklarin ekonomikligi, ancak
kullanim merkezle:ine yakin olusu ile belirlenmektedir. Yine de son yillarda, ézellikle demir-celik ve metalurji
sanayiilerinde, magnesit yerine dolomite bir yénelme dikkati cekmekte, bunda da siiphesiz fiyat faktorii én
planda gelmektedir.

Dolomit, magnezyum ve kalsiyumun cift karbonatidir. Kirectag: iizerine magnezyumca zengin sularin
etkimesi ve metasomatizma olay sonucu olusur. Bu arada, kirectasindan itibaren dolomitik kirectasi ve kalsi-
tik dolomit, impiirite miktarina bagh olarak da bunlarin saf olmayan tiirleri meydana gelmektedir.

Dolomit tiiketen bircok sanayi kolunda, ilk planda icerilen Mg O miktan kalite belirleyici unsur oldugun-
dan, bu miktarin arazide saptanabilmesi amaciayla FC (frothing-colour change) testi olarak bilinen bir
yintem gelistirilmistir. Testin esas1, kirectas: ve dolomitin HCl cozeltisi ile farkh reaksiyon hizlar1 esas alina-
rak, belirli bir indikatér (genellikle 2-6 dinitrofenol) yardimiyla reaksiyon siiresi ile MgO igerigi arasindaki
iliskiyi, reaksiyonun sona erme degeri olan pH=5 diizeyine kadar takip ederek oksit yiizdesinin belirlenmesi-
dir. Mg O miktarmm cok diisiik oldugu numunelerde reaksiyon 15-20 saniyede tamamlanip renk tamamen sa-
riya déniisiirken, %020-21 gibi yitksek MgO icerikli numunelerde reaksiyon stiresi 3 dakika ve iizerine
cikabilmektedir. i :

Kocaeli Yarimadasinda genis yayihimlh Triyas formasyonlan icindeki Orta Triyas dolomitik kirectaslarin-
da, FC testi arazi ¢calismalan sirasinda uygulanmis ve sonuclar daha sonraki kimyasal analiz sonuclar: ile
biiyiik uyum géstermistir. Yontem, jeolojik cahsmalarin yiiriitiilmesi sirasinda biiyitk zaman tasarrufu sagla
makta, jeoloji, estendr ve izopak haritalar yapimim miimkiin kilmaktadir. Ozellikle vanal ve diisey kalite
degisiminin ani oldugu sahalarda cok faydah olmaktadir.

ABSTRACT:

Dolomite, which is closely related to limestone considered the mode of occurrence, geological setting and
commercial fields of application has not found the appreciation it deserves. Most deposits are concluded to be
economic or not according to the closeness of the consuming industrial facilities. Nevertheless, in recent
years an inclination towards dolomite as an alternative for magnesite, especially in iron and steel, and metal-
lurgy has been observed resulting from the price factor. :

Dolomite is a double carbonate of magnesium and calcium. It is formed by the action of magnesium-rich
water on limestone and metasbmatism. Meanwhile, starting from limestone, dolomitic limestone and calcitic
dolomite, which are transitions between the mentioned two, and impure forms of these are also observed.

The forecoming feature determining quality in most industrial applications is the Mg O content, and thus, a
method, namely the FC (capitals for frothing and colour change) test has been developed to approach this aim
in field investigations. The basis of this method depends on the observation of varying reaction times of
limestone and dolomite with HCI solution, using a suitable indicator - generally 2-6 dinitrophenol - up to a
degree of pH = 5, when the reaction is wholly completed. As the reaction speed is connected with the MgO
content, reaction ends up in about 15-20 seconds in low MgO content limestones, while the time interval may

exceed 3 minutes in samples containing about 20-21 % MgO.

FC test has been applied on the Middle Triassic dolomitic limestones occurring in extensive Triassic forma-
tions of the KocaeliPeninsula and has yielded successful results which accorded with the following chemical
analysis data. The method provides great economy in timing for the preparation of geology and isopach maps.
It is especially useful in fields where frequent horizontal and vertical quality changes occur.

* M.T.A. Genel Miidiirliigii, Maden Etiid ve Arama Dairesi, ANKARA
** M.T.A. Genel Miidiirliigii, Trakya Bolge Miidiirliigii, CORLU
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SEDIMENTARY AND PETROGRAPHIC; FEATURES OF MAZIDAG PHOSPHORITES
Baki Varol*, Hakan Coban*, Sefik Imamoglu**

0 Z: :

Ust Kretase yash neritik kirectaslar arasinda gozlenen Mazidag fosfatlari, deniz seviyesinin self iizerin-
de yiikseldigi siireclerde sekillenmis olup, sakin su kosullarimi yansitan bu periyotlarda pelajik foramini-
ferli ve diatomeli kalker camuru c¢ékelmistir. Yapisal hareketlere bagh deniz sevivesi degisimleri veva bu
alanlarda iklim sicaklasmasi, deniz suyunun 1sinmas ve selfin genislcmesi gibi bir dizi olay, ¢oziillmiis fosfatca
zengin serin okyanus sularmin ‘‘Upwelling” yiikselerek fosfat olusumu i¢in uygun ortamsal sartlarin
hazirlanmasinda etkili olmustur.

Kalker ve silis kabuk olusumuyla belirginlesen fosfath karst yiizeyleri en diisiik su seviyesi ve atmosfere
vitkselim fazlarim isaretler, bu evrelerde yalmzca fosfath seviyelerin erozyonuyla, rezidiiel vataklar
meydana gelmistir.

Incelenen érneklerde peloid, intraklast, dis zar ‘void) ve ¢imento seklindeki cesitli fosfat tipleri, fusl.ull.ns-
manin en asag1 birkag fazda oldugunu gisterir. Bunlar arasinda elektron mikroskopisi yardimiyla ayrilabilen
tiirler, asagida verilen 5 grup icerisinde toplanir. :

1-Jel tipi amorf fosfat, 2-Mikro yumrulu izotropik fosfat, 3-Heksagonal plakalar ve prizmatik mikrokristalli
fosfat, 4-Diatome kabuklarim dolduran 6hedral kristalli cimentolayici fosfat, 5-Yan kristalli fosfat (olasilikla
kristal ve amorf fosfat arasindaki gecis faz1). Bu tiirler arasinda mikrokristalin fosfat biiyiik béliimiiyle flori-
apatit ile temsil olunur. Amorf kisimlarda ve ozellikle de ornatilan diatomeli kalker camurunda kollofon
belirginlesir. Glokoni ise daha az miktardadir.

ABSTRACT:

Mazidag phosphorites interbedded with neritic Upper Cretaceous limestone had been formed when sea
level was high on to shelf and ﬁelagic diatomaceous lime mud was contemporaneously precipitated under the
partly quite water condition. Sea leval fluctiations relation with tectonic movement and/or heating of climate
and elevated temparature of sea water and also the expansmn of the shelf area provided the fovarable
condition for upwelling water originated phosphorites.

Development of calcrete and silcrete with phosphorites began to have been constructed in the lowest sea
level and went of forming under the meteoric condition. Erosion was dominant in this stage and only residual
accumulation took place near the area.

Presence of various kind of various kind of phosphorites such as peloid, intraclast, external coating (ooid),
cement and replacement indicate that there are at least several stages of phosphotization, which could be
identificated by utilizing electron microscopy in the following.

1-Amorphous phosphate, gel-like, 2-Microglobular isotropic phosphate, 3-Microcrystalline phosphate
consisting of hexagonal flakes and prismatic crystallites, 4-Microcrystalline cement, mainly euhedral
crystalls infilling the various cavities of diatom valves, 5-Partly crystallized phosphate (probably intermediate
stage between amorpous and crystalline phosphate). Microcrystalline phosphate refered types are mainly
represented by flouriapatite. Amorf parts in especially diatomaceous lime mud an anrichment as collophan.
Glokonit is not abundant as well as phosphate minerals in these beds.

*Ankara Universitesi Fen Fak. Jeoloji Miih. Boliimii - ANKARA
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KIRECTASI VE DOLOMIT KALITESiNIN SAPTANMASINDA FC TESTi VE UYGULANMASINA KOCAELI-
GEBZE DOLOMIT YATAKLARINDA PRATIK BIR ORNEK

FC TEST IN QUALITY-DETERMINATION OF LIMESTONE AND DOLOMITE, AND A PRACTICAL EXAMPLE
TOITS APPLICATION FROM KOAELI-GEBZE DOLOMITE DEPOSITS

A. Taner irkec*, Ersin Evin*

0Z:

Olusum modeli, dogada bulunusu ve ticari kullamm alanlar acisindan kirectas: ile yakin iligkili olan
dolomit, genellikle fazla énem atfedilmeyen bir hammadde durumundadir. Yataklarin ekonomikligi, ancak
kullanim merkezle-ine yakin olusu ile belirlenmektedir. Yine de son yillarda, zellikle demir-gelik ve metalurji
sanayiilerinde, magnesit yerine dolomite bir yonelme dikkati cekmekte, bunda da siiphesiz fivat faktorii 6n
planda gelmektedir.

Dolomit, magnezyum ve kalsiyumun cift karbonatidir. Kirectas: lizerine magnezyumca zengin sularin
etkimesi ve metasomatizma olay1 sonucu olusur. Bu arada, kirectasindan itibaren dolomitik kirectas: ve kalsi-
tik dolomit, impiirite miktarina bagh olarak da bunlarin saf olmayan tiirleri meydana gelmektedir.

Dolomit tiiketen bircok sanayi kolunda, ilk planda icerilen MgQ miktar kalite belirleyici unsur oldugun-
dan, bu miktarin arazide saptanabilmesi amaciayla FC (frothing-colour change) testi olarak bilinen bir
yontem gelistirilmistir. Testin esasi, kirectas: ve dolomitin HCI cézeltisi ile farkh reaksiyon hizlari esas alina-
rak, belirli bir indikatér (genellikle 2-6 dinitrefenol) yardimiyla reaksiyon siiresi ile MgQ igerigi arasindaki
iliskivi, reaksiyonun sona erme degeri olan pH=>5 diizeyine kadar takip ederek oksit yiizdesinin belirlenmesi-
dir. Mg O miktarinin cok diisiik oldugu numunelerde reaksiyon 15-20 saniyede tamamlanip renk tamamen sa-
riya déniigiirken, %020-21 gibi yiiksek MgO icerikli numunelerde reaks1yon stiresi 3 dakika ve iizerine
cikabilmektedir.

Kocaeli Yarimadasinda genis yayihmh Triyas formasyonlan igindeki Orta Triyas dolomitik kiregtaslarm-
da, FC testi arazi calismalan sirasinda uygulanmis ve sonuglar daha sonraki kimyasal analiz sonuclar ile
biiyitkk uyum gostermistir. Yontem, jeolojik cahsmalarin yiiriitiilmesi sirasinda biiyiik zaman tasarrufu sagla
makta, jeoloji, estendr ve izopak haritalar1 yapimim miimkiin kilmaktadir. Ozellikle yanal ve diisey kalite
degisiminin ani oldugu sahalarda cok faydah olmaktadir.

ABSTRACT:

Dolomite, which is closely related to limestone considered the mode'of occurrence, geological setting and
commercial fields of application has not found the appreciation it deserves. Most deposits are concluded to be
economic or not according to the closeness of the consuming industrial facilities. Nevertheless, in recent
years an inclination towards dolomite as an alternative for magnesxte especially in iron and steel, and metal-
lurgy has been observed resulting from the price factor.

Dolomite is a double carbonate of magnesium and calcium. It is formed by the action of magnesium-rich
water on limestone and metasbmatism. Meanwhile, starting from limestone, dolomitic limestone and calcitic
dolomite, which are transitions between the mentioned two, and impure forms of these are also observed.

The forecoming feature determining quality in most industrial applications is the MgO content, and thus; a
method, namely the FC (capitals for frothing and colour change) test has been developed to approach this aim
in field investigations. The basis of this method depends on the observation of varying reaction times of
limestone and dolomite with HCI solution, using a suitable indicator - generally 2-6 dinitrophenol - up to a
degree of pH = 5, when the reaction is wholly completed. As the reaction speed is connected with the MgO
content, reaction ends up in about 15-20 seconds in low MgO content limestones, while the time interval may
exceed 3 minutes in samples containing about 20-21 % MgO.

FC test has been applied on the Middle Triassic dolomitic limestones occurring in extensive Triassic forma-
tions of the KocaeliPeninsula and has yielded successful; results which accorded with the following chemical
analysis data. The method provides great economy in timing for the preparation of geology and isopach maps.
It is especially useful in fields where frequent horizontal and vertical quality changes occur.
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