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AGVA (isTANBUL iL1) YORESI GEGC KRETASE IsTiFiniN
FORAMINIFER BIYOSTRATIGRAFiSI

fzver TANSEL
Miihendislik Fakiiltesi, Jeoloji B&liimii, Istanbul Univ.
0Z: Apva yoresi Geg Kretase istifi Erken Kampaniyen'
den - Ge¢ Maestrihtiyen'e kadar siirekli biyostratigrafiye

dayali alta planktik biyozonla temsil edilir (Globotrun-—

canita elevata — Globotruncana ventricosa - Globotruncanita
calcarata - Globotruncana falsostuarti - Gansserina pans—

seri, Globotruncanita stuarti - Abathomphalus mayaroensis).

Bu ¢alisma, istifin alt kesimlerinde ayartlanan

Globotruncanita elevata ve Globotruncana ventricosa biyo-
zonlarl bolgedeki Erken - Orta K4mpaniyen'in varligini bir

kronostratigrafik yenilik olarak ortaya koymaktadir.

FORAMINIFER BIOSTRATIGRAPHY OF LATE CRETACEOUS SEQUENCE OF
AGVA, ISTANBUL -

ABSTRACT: The Late_Cretaceous sequence of Afva region
is represented by six planktic foraminifer biozones between
the Early Campanian - Late Maastrichtian, namely; Globo-

truncanita elevata, Globotruncana yventricosa, Globotrun-

canita calcarata, Globotruncana falsostuarti, Gansserina

pansseri - Globotruncanita stuarti, Abathomphalus maya-—

roensis biozones.
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In the present study, the Globotruncanita elevata and

Globotruncana ventricosa biozones indicating the presence

of Early and Middle Campanian, have been found for the

first time in the area.

ciris

inceleme alani Istanbul ilinin 120 km dogusunda Agva
ilge merkezi ile g¢evresini igeren F23 cl-c2-c3-c4 paftala-

rinda yer alir (Sekil.l).
En ©nemli vyerlesim birimi Agva olup, diger yerlégim
birimleri Ishaklar, Mansur, Suvayipli, Sofular, Akgaova,

Yakuplar, Hediyeli gibi koylerden olusmaktadar.

Calisma alani

KARADENIZ
Elock Seo

civarinda Gncii galis-—
malar Baykal (1, 2),
Okay (3) tarafandan
yapilmistir, izleyen
¢calismalar ise batida
Baykal - Onalan (4),
doguda Gormis (5),
Kaya (6, 7) ve civar

yorelerde Dizer'e (8,

9) aittir.
___,__/_'—-'_"\.\
irmir xﬁqr:sz*‘iﬁ
Gulf of i e . ]
— ‘ Agva yéresinde
fr'éaiffﬂ” giiniimiize degin ayrain-
‘ i . p i tila bir biyostratig-
e
¥, rafiye iliskin calas-
Maditarraneen Se
ma yapilmamistair. Ca-
Sekil.1l :Calisma alaninin bulduru . lisilan Geg Kretase
haritasza. yasli tortul istifte,
Figure.l :Location map of the iki 6lgiilmiis stratig-

study area. rafi kesiti ve kesit-
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lerle biitiinlestirme ve denestirme amacina y&nelik o&lgiisiiz
derlenmis sistematik drneklerle toplam 273 6rnegin incelen-
mesiyle Kampaniyen - Maestrihtiyen yas araliginda alta

planktik foraminifer biyozonu saptanmistir (Sekil 5).

Saptanan biyozonlar ve igerigindeki planktik foramini-
fer toplulugu Prof.Dr. M.H.Bolli (ET.HK,Zirich)'ye =ait
6zel kolleksiyonlarla Tpnus, Trinidad, Giiney Alpler, Dogu
Afrika, Kuzey Atlantik, Italya ve D.S.D.P., Leg 15, 152/141

ornekleri denestirilmistir.

Sonugta, btlgede amaca ydnelik olarak ayranmtila bir
biyostratigrafi ayirtimina ve adlamasina gidilmistir. Ince-
leme alaninda genis bir yiizeyleme gosteren Geg¢ Kretase
yasli istifle, Senozoyik'e ait litolojik olarak Ge¢ Kreta-—
se'den ayirtlanamayan Paleosen yasindaki istifin birbirleri
ile olan iliskisi ise , bu ¢alaismaya biitiinleyici olarak

ikinci bir makale de ayrica yayimlanacaktar.

STRATIGRAFI

Inceleme alani jeolojik. konum agisindan Pontid'lerin
bati kenarinda yer alir., Tetis okyanusunun Mesozoyik ve
Tersiyer tortullarini igeren bolgede Geg Kretase yasla
sedimenter istif olduk¢a genis bir alanda yiizeyler ve
Tersiyer'in Paleosen yasli sedimenter istifi ile konkordan
konumludur. Ayraica, bolgede genellikle andezitik kayaglaran

egemen oldugu volkanizma yaygindair (Sekil 2).

Calismanin amacinin biyostratigrafi olmasi nedeni ile
bolgenin litostratigrafiye dayali kaya birim adlamasinda
yére civarindaki eski calismalar esas alinmistar. KB Anado-
lu ve Pontid'ler boyunca Ketin ve Giimis (10) tarafaindan
adlanmis olan Akveren formasyon adi yazar tarafindan da

kullanilmistar.
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AGIKLAMA_ Erplanation

1] Kuvalarner

U Quaternary N
- Cosen Tily
Escana Flysch
[~ Geg Kratore )
//A Lete Cretocoows
[:E Gog Wrerase, Volbonlt fotiyes
I dore Cretocosws, Vekonic lasies

= Anderit
] Andesire

L Triosale e o Soose
Shuriyen.Devoniyen
== H Stwrion. Devenian

17800000 BicehN Tirkipe Joola|l Mermosndan
basktio grirsmigtie. | lstonbul. 2enguidet patiass )

Eimpitfide trom the Soslogic mop of Turbey
17300.000 { Zenpuldod, larandul sheet )

Sekil 2 : Bolgesel Jeoloji Haritasi.
Figure 2 : Regional Geology Map.

Ketin ve  Giimiis (10)'e gére birim seyrek lav - tiif ve
kumtasa -aratabakall, 'killi kiregtagi - marn ardalanmasai
seklinde olup, Maestrihtiyem - Daniyen yasindadair. GOrmis
(5) tarafaindan, Akveren formasyonu Eeq Kretase - Eosen yas-
11 Sarikaya formasyonu seklinde, katmanla, kismen kristali-
ze, detfifik ve kiltasi aratabakalari igeren kiregtasglara

igin kullanilmistar,

Kaya (6, 7) yesilimsi - gri kiregli kiltasa, kiregli
camurtasi ve seyrek kalsitiirbiditik kiregtaglarindan olusan
toplulugu Akveren formasyonu olarak tanimlamistair. Stratig-
rafik konumu ve yasini Eregli alana igin Maestrihtiyen -
Paleosen, Yigilca bolgesinde de Maestrihtiyen - Erken

Paleosen olarak vermisgtir.

Agva yoresinde bu formasyon genellikle sert, bej -
grimsi beyaz renkli, ince -~ orta katman}1 kiregtasi; gev-
sek, karilgan, yesilimsi gri renkli killi kire¢tasi - marn
ardisimi seklinde ve yer yer ince taneli, orta katmanla
kumtasi ve volkanik arakatkalar i;eéen bir istif seklinde

gozlenmektedir.
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Istifteki kirecg-

N
K ARADENIZ taslaray incelendigin-
Black Sea de mikritik karekterde
;[\::T\\\‘né olanlarin egemen oldu-
oiglar A
umﬁ’.’@’*gﬁd ) N L AT gu ve bol pelajik fo-
e W'l ‘\ DU A BN P
R 2 ,\gaawg Y S L sil ig¢eren biyomikrit-
ot NS B ‘ - b it :
: )()\ A lerin de istiflenmis,
[ Sy 3 T
o/ ' \\‘\ 7 laminali, derin deniz
S - kosullarainda veya dal-
' v N, ishgkiar .
'Sl?qgrlu Y N ga tabani altinda ¢0-
- ;\“ﬂ:;A Avdal 7| keltilmis oldugu sap-
\\ ’ ‘-..
SIMGELER..Ligends 5} Lﬂ,llq‘ 5 tanmistir. Geg¢ Xampa-
p={ Fosil konumiu 0.5.K / ds .
{CAO W'~ \|* niyen'den itibaren,
t+4 Seri  Grnekleri 4 j O\ Szellikle Yeiowplay
) g \
® Nokla Brnekler ) fmy kesitinde goriildiigi
0 2km -, gibi, distifte yer yer
[E— . ] )
OLCER/Scate _!} bentik organizmalar
Sekil .3 : Ornekleme Haritasi, iceren karantila ki-

Figure.3. Sample Map. regtaslary (kalsitiir—

bidit) izlenir. Istif
i¢inde ayrica arenit tipi -kumtasa aratabakalara da sap-

tanmistair.

BIYOSTRATIGRAFI

Biyostratigrafi calismalarinda planktik foraminiferle-
rin etkenligi ve oOnemi birgok arastirmalarla kanltlaﬁmlsn
tir. Bolgesel Biyostratigrafi calismalaranda birgok arasti-
rici planktik foraminiferlerin g¢esitli cins ve tiirlerini
kullanirken, ileri asamalarda tiir kavraminin cinse gore
daha fazla ©nem tasidigini, tanimlanan tir sayisindaki
fazlaligin da karmasalara neden teskil ettigini gormiistiir.
Son yillardaki g¢alismalar, yeni tiirlerin ortaya atilimim
engellemek, tiir stabilizasyonunﬁ saglamak, birbirinin
sinonimi olanlari elemine etmek ve siniflandirmada da esas

morfoloji ve filogeninin birbirinden ayrilmayacagi seklinde
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gelismistix "Loeblich - Tappan (11); E.W.G.P.F. (12, 13)"..

Pelajik foraminifer zonlarinin ayirtimindaki problem;
bir¢ok cins veya tiiriin ayny stratigrafik aralikta yayilaimla
olmasina karsin, morfolojik evrimlerinden birg¢ok ara morfo-
tiplerin geli$mes; (Globotruncanita elevata - Gl. stuarti-
formis) veya bunlarin genis yayilimli olmalari (Globotrun-
cana linneiana ve bu gurup i¢inde tanimlananlar) sonugta
kotli indeks tirleri ortaya ¢ikarmaktadir. Geg Kretase igin
zon ayirtlanmasinda morfolojik olarak farklilasmis indeks
tiirler kullanilabildigi gibi, lokal <calismalarda daha
baska =zon ayirimina gereksinim oldugu hallerde degisik

tirler ve morfojenetik evrimsel gidisler de kullanllébilmektedir.

Akgaova - Apva ydresinde Geg¢ Kretase yagli tortul
istifte tanimlanabilen biyozonlar stratigrafik gelisimleri-
ne, biyozon tanltlmlnda da segilen Globotruncanidae tiirleri

yeni siniflandirma esasina uygun olarak sunulmaktadar.

Inceleme alanindan derlenen 2 adet 6lciilii stratigrafi
kesitinde ve ®lgiisiiz derlenen orneklerde su biyozonlar
saptanmistair:

Globotruncanita elevata Zonu

Tanim: Globotruncanita elevata (Brotzen) ile Globotruncana

_ventricosa White'nin ilk g¢ikiglari arasindaki siireg.
Kategorisi: Kismi menzil zonu
Zon Tanimlayici: Postuma (1971)

Yag Konaga: Erken Kampaniyen

Icerdigi Yaygan Cins ve Tirler: Globotruncanita elevata
(Brotzen), Globotruncana lapparenti Brotzen, Gl. linneiana
(d'Orbigny), Gl. bulloides Vogler, Gl. arca (Cushman),
Gl. obliqua Herm, Globotruncana sp., Globigerinelloides

ultramicra (Subbotina), Glbs, praifiehillensis Pessagno,

-Rosita fornicata (Plummer), Rugoplobigerina rugosa (Plum-

mer), Rugoglobigerina sp., Heterohelix striata (Ehrenberg),
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Heterohelix sp. Bu zonun tipik &drmnekleri Akg¢aova kesitinde

saptanmistir (Sekil 4.

Karsilastairma ve Yorum: Sigal (14) RefSidi, Pessagno (15)
Bat:1 Atlantik sahil seridi, Cita (16) Kuzey Atlantik,
Postuma (17) Trinidad - Kuzey Afrika - italya, Van Hinte
(18) D.S.D.P. (Derin deniz sondaj proje) scalismalaranda,
Oberhdnsli (19) Isvigcre, Robaszynski ve dig. (20) Geg

Kretase Globotruncana'larai ig¢in yaptaiklari c¢aligmalarla

hu zonu belirlemiglerdir.

Calisma alaninda-Akgaova kesitinde genis vayilim gos-
teren zonun alt siniri kesin saptanamadigindan, hangi zonun
izerine geldipi bilinmemektedir. Dizer, Merig (9), KB
Anadolu'da st Kretase - Paleosen gegisine iliskin c¢alisma-
larinda bu zonun varligini belirleyememislerdir, ancak
civar bolgelerde galasanlar Gormis (5), Kaya ve dig. (6,7);
litostratigrafiye dayala gali$malar1nda Erken Kampaniyenin
varlapina deginirler. Toker (21) Haymana'da yaptifi galis-
mada bu zonu belirleyerek, vas konaginin Kampaniyen oldugu-

nu vurgulamistar.
Globotruncana ventricosa Zonu

Tanim: Globotruncanita elevata -(Brotzen)'hln azaldiga,

Globotruncana ventricosa White ile Globotruncanita calca-

rata (Cushman ) nin. ilk kez ortaya c¢ikislara arasindaki
sireg |
Kategorisi: Ara zon

Zon Tanimlayici: Dalbiez (1955)

Yas Konagi: Orta Kampaniyen

I¢erdipi Yaygin Cins ve Tiirler: Globotruncana ventricosa

White, G1. lapparenti Brotzen, Gl. linneiana (d'Orbigny),
G). arca (Cushman), Gl. orientalis E1 Naggar, Gl. obliqua

Herm, Gl. bulloides Vogler, Globotruncanita elevata -

Gl. stuartiformis, Rosita fornicata (Plummer), Globigeri-
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nelloides. ultramicra (Subbotina), Glbs. prairiehillensis

Pessagno, Rugoplohbigerina sp., Pseudotextularia sp. Bu zo-

nun en iyi ornekleri Akgaova kesitinde gdzlenmektedir.

Karsilastirma ve Yorum : Globotruncana ventricosa Zonu,

ilk kez Dalbiez (22) tarafindan Kuzey Afrika'da saptanmig,
ancak yas konaga Santoniyen'olafak verilmigtir. Caron (23),
Premoli Silva & Boersma (24) Atlantikte; Salaj & Gaspari-
kova (25), Wonders (26, 27) Bati Tetis bodlgelerinde bu zo-
nun varligini ortaya koymuslardair. Tirkiye'de, Tansel (28)

Nallihan ybresinde yaptigar calismada Globotruncana ventri-

cosa Aszonunu ayirtlayarak, yasinin Orta - Geg Kampaniyen

oldugu belirtmistir.
Globotruncanita calcarata Zonu

Tanim: Globotruncanita calcarata (Cushman)'nain ilk ¢aikaisza

ile yok olusu arasindaki tim sireg
Kategorisi: Toplam menzil zonu

Zon Tanimlayici: Herm (1962)

Yas Konagi: Geg¢ Kampaniyen

icerdigi Yaygin Cins ve Tiirler: Globotruncanita calcarata

(Cushman), Glt. elevata - stuartiformis, Glt. stuartiformis

(Dalbiez), Glt. elevata (Brotzen), Globotruncana ventricosa

White, Gl. arca (Cushman), Gl. lapparenti Brotzen, Gl. lin-
neiana (d'Orbigny), Gl. obliqua Herm, Gl. bulloides Vogler,

Gl. orientalis E1 Naggar, Rosita fornicata ' (Plummer),

Rugoplobigerina sp., Globigperinelleoides ultramicra (Subbo-

tina), Heterohelix sp. Bu zona ait tipik &rnekler Akgaova

ve Yakuplar kesitlerinde saptanmistair.

Karsilastirma ve Yorum : Zonu simgeleyen Glt. calcarata

(Cushman) tiirii Ge¢ Kampaniyen dig¢in klavuz fosil niteligi
tasimasi Geg¢ Kampaniyen - Erken Maestrihtiyen sinirina
belirlemede tiim dinyada ¢ok ©nemlidir. Bu zopum varligina
Van Hinte (29) Bata Afrika, Sigal (14) Kef BSidi, Bandy
(30) Kaliforniya, Pessagno (15) Bata Atlantik éahil seridi,

10
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AGVA GEL KRETASE ISTIFI

Cita (16) Kuzey Afrika, Premoli Silva & Bolli (31) Karayip-
ler, E1 Naggar (32-33) Misar, Oberh#ansli (19) isvigre,
Kleboth (34) Italya, Beckmann & Bolli (35) italya, Roba-
szynski ve dig.(13) Atlantik ve Derin deniz sondaj caligma-

larinda belirlemislerdir.

Tirkiye'de Dizer (8), Tansel (28) ve Dizer - Merig¢ (9)
zona aynil yasi vermislerdir. Agva ybresinde de zon ayni
Gzellipi tasimaktadir (Sekil 4-6).

Globotruncana falsostuarti Zonu

Tanim: Globotruncanita calcarata Cushman)'nin kaybolmasi ve

ilk kez Gansserina gansseri (Bolli)'nin ortaya ¢ikisa

arasindaki siireg

Kategorisi: Ara zon

Zon Tanimlayieca: Salaj, 1967
Yas Konagi: Erken Maestrihtiyen

Igerdipi Cins ve Tirler: Globotruncana falsostuarti Sigal,

G1. arca (Cushman), Gl. lapparenti Brotzen, Gl. bulloides
Vogler, Gl. orientalis El1. Naggar, Gl. ventricosa White,
Gl. mariei Banner & Blow, Gl. rosetta (Carsey), Gl. insig-

nis Gandolfi, Rosita fornicata (Plummer), Hedberpella holm-

delensis (Olsson), Hedbergella sp., Globiperinelloides

prairiehillensis Pessagno, Globotruncanella K havanensis
(Voorwijk), Heterohelix  striata (Ehrenberg), H. pglobulosa
(Ehrenberg),Pseudotextularia elegans (Rzehak). Bentik fora-
miniferler'den; Orbitoides medius (d'Archiac), QOrbitoides

sp., Lepidorbitoides sp., Siderolitinae, Rotaliidae.

Bu zonun en tipik &orneklerine Yakuplar ve Akgaova
kesitlerinde, lokal olarakta; Mansur, Suayipli, Hamitli

koylerinin 200 - 300 m kuzeyindeki lokasyonlarda rastlanar.

Karsilastirma ve Yorum: Globotruncana falsostuarti Zonu ilk

kez Salaj (36-37) tarafindan Tunus'ta saptanmis, yas konagi

siireci de Orta Maestrihtiyen'e kadar dayandirilmistar.

12
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Robaszynski ve dig. (13) de yaptaklara
¢alismalarla bu zonun Erken Maestrih-

tiyen yasinda oldufunu belirtmislerdir.

HH RN R
HHERNEE z Bircok arastirmaci degisik bolge-
7 -; lerde ayni yas konagina esdeger ve
: ; H i—::s ayni faunanin farkla tiirlerine dayala
£ st vt farkli biyvozonlar saptamislardar (Se-
o -
il . kil 7).
S | F .
5| i i Gy
5. i o g .. : s w4
23 i © 8 Bslgesel olarak, Tetis denizinin
S O B3 I
AHE i3] i 1§ “% merkez kesiminde "Barr (30), El.Naggar

i o s K
g ST (32-33), Sigal (39), Fleury (40)", ge-
HHEENE RS
H HIE R ‘GE nis cografik dagilimi ile tanatilan
3l I S5
N ; :u? bu zon, Afva ybresinde kalsitiirbiditler
2| . .2 =
Jfi i 4 :'% i §§ iginde yer yer gtzlenen bentik fauna
HHE HE N R
= i - B £ g disinda ayni Szellipi gdsterir.
iz NHER R
i THIL DR
] ij*la S f e N N
: s él:)3E]: | c¢ Gasserina gansseri Zonu
2 E
3 i BE 2e
HHEIHHHHEESE: seri ; Y i
HHERHEHE o Tanim: Gansserina pgansseri (Bolli) ile
a -~
z . gz Abathomphalus mayarcensis (Bolli)'in
5 HE HEFRH .
g il H : ‘g ilk kez - ortaya ¢ikislari arasindaki

=l= 1315 v 0

kgg siireg
< = 0
: HE g: Kategorisi: Ara zon
HE o

N . =3 Zon Tanimlayici: Brénnimann (1952):
2 g 3 )
g FIE : ; Eé Yas Konagai: Orta Maestrihtiyen
5 il § izl i 8
Epaeld 131232 Icerdigi Cins ve Tirler: Gansserina
,%3 .;'.E % .'..'.. gansseri {Bolli), Gl.. . falsostuarti
ﬂ ? é.fég Sigal, Gl. arca (Cushman), Gl. aegyp-
- E3 H ] o . k.
mae  d3 ) 51 s #E tiaca Nakkady, Globotruncanita stuarti
#5512 3p RER -
| i 33 (d'Lapparent), Rosita fornicata (Plum-

mer), Rosita contusa (Cushman), Rugog-

lobigerina rugosa (Plummer), Rupoglobigerina sp., Globi-

perinelloides prairiehillensis (Pessagno), Heterohelix plo—

bulosa (Ehrenberg), H. striata (Ehrenberg).
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Zonu simgeleyen en iyi .6rnekler Yakuplar kesitinde ve
de lokal olarak Dodubayir tepesi, Mansur ve .K.Urfalli mev-

kilerinde gobzlenmistir. Akgcaova kesitinde CBansserina gans-—

seri (Bolli) saptanamamis, buna karsain ayni stratigrafik
diizey igin esdefer konuma sahip Glt. stuarti zonu ayirtlan-
mistir. Bu =zonun en iyi orneklerine Avdal - Akgaova yol

glizergaha boyunca alainan orneklerde rastlanar.

Karsilastirma ve Yorum: Bolli (41,42,43) Trinidad, El-Nag-
gar (32) Misair, Pessagno (15) Bati Atlantik Sahil Seridi,
Barr (37) Libya, Robaszynski ve dig. (13) gallgmalarlnda'
bu zona Orta Maastrihtiyen yasina vermislerdir. Tiirkiye'de
Dizer (8), Toker (21,44), Gokcen (45), Tansel (28), Dizer
ve Meri¢ (9) zonun ayni yas konagina ait oldugunu belirt-
mislerdir. Agva yoresinde Gl. falsostuarti Zonuna benzer
olarak yer yer bentik faunanin egemen oldufu arakatmanlar

disinda ayni 6zellipi tasimaktadar.
Abathomphalus mayaroensis Zonu

Tanim: Abathomphalus mayaroensis (Bolli) ile ©Paleosen

Globigerinid formlarinain ilk kez ortaya gikislara arasindaki
siire¢ veya A. mayargensis'in tiim yasam aralagi

Kategorisi: Toplam menzil zonu

Tanimlayici: Bronnimann (1952)

Yas Konagi: Geg Maestrihtiyen

Icerdigi Cins ve Tiirler: Abathomphalus mayarocensis (Bolli),

Abathomphalus sp., Globotruncana arca (Cushman), Gl. fal-

sostuarti Sigal, Gl. aepyptiaca Nakkady, G1.. dupeublei

(Caron), Rosita contusa (Cushman), Globotruncanita stuarti

(d'Lapparent), Glt. conica (White), Gansserina gansseri

(Bolli), Rugoglobigerina rugosa (Plummer), Rugoglobigerina

sp., Globigerinelloides sp., Heterchelix globulosa (Ehren-

1
berg), Heterohelix sp., Racemiquembelina sp., Pseudotex—

tularia sp., Radiolaria

Zona ait en iyi orneklere Yakuplar kesitinde ve Ishak-

lar ydresindeki seri numunelerde rastlanilmistair.
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Karsilastirma ve Yorum: Bolli (41) Trinidad, Sigal (14) Kef
Sidi, Pessagno (15) Bati Atlantik sahil seriti, Cita (16)
Kuzey Atlantik, Salaj (36-37) Tunus, Barr (38) Libya,
Beckmann, Bolli, Kleboth (34) Italya'da.

Tirkiye'de de Dizer (8-9), Toker (21), Goksen (45),
Geg Maastrihtiyen yasli bu zonun varligin: ortaya koymus-

lardar.

Bazi arastairmalarda da benzer fosil toplulugu igeren
bu zon Ge¢ Maestrihtiyen'in en iist kesimi igin tanitilmis-—
tir "Caron ve dig. (46), Sliter (47)".

Sonugta: Geg Maéstrihtiyen ic¢in dinya Glgeginde stan-
dart planktik bir biyozon niteligini tasimasi, kronostra-
tigrafi - biyostratigrafiye dayali Gec¢ Kretase - Paleosen
gecigine iliskin sinir problemlerinin c¢éziiminde, konumu

acisindan olukga etken rolii bulunmaktadair.

inceleme alaninda ¢ogun ince kesitlerde iyi korunmus
olarak rastlanan bu zona ait “rnekler, yikama &rneklerinde

kristalize bir durum gdstermesi nedeni ile Abathomphalus

cf, mayaroensis olarak kugkulu saptanmistir (Levha 3,
Sekil 6).

TARTISMA ve SONUGCLAR

Arastirma, Agva - Akgaova yoresinde Geg Kretase (Kam-
paniyen - Maestrihtiyen) zaman araliginda tortullasmanin
kesiksiz olarak devam ettigini ve bolgenin giiney kesiminin,
kuzeye gore daha derin ve agik - derin denizel ortam kosul-

larinda oldugunu gostermistir.

Verilere poére; giineyde derin denizel kosullarda karbo-
nat c¢amurtasi ¢okeldigini, kuzeyde ise ortama yabanca

bentik foraminiferler igeren kalsitiirbiditlerin wvarlaiga,

15
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daha kuzeydg ‘Geg Kampaniyen'den basliyarak, materyelinin
daha da kuzeydeki sip denizel karbonatlardan tasinan arata-
bakalar bir kalsitiirbidit yelpazesinin gelistigini goster-
mektedir. Izlenen bu kalsitiirbiditlerin iist kesimlerde yer
yer egemen litoloji haline doniismesi,bdlgenin tektonik duru-
mundaki degigikligin neden oldugu duraysizliga ve bunun
sonucunda da inceleme alanina yakin self ortamindan veya
s1g denizel karbonat kiyi kogullarinin hiikiim strdigi bir
ortamdan tiirbit akintilarla kiraintili malzemenin tasinip,
derin deniz ortamina regresif olarak g¢okeltildiklerini
kanitlamaktadar. Orbitocididae, Siderolitinae, bentik fora-
miniferler, alg ve Rudist kavkalarinin parcalar halinde

bulunmasi bu olasiligi kuvvetlendirmektedir.

Istifin biyostratigrafi acisindan incelenmesi ile

alttan iiste dogpru Globotruncanita elevata, Globotruncana

ventricosa, Globotruncanita calcarata, Globotruncana fal-

sostuarti, Gansserina pansseri - Globotruncanita stuarti,

Abathomphalus mayaroensis planktik foraminifer zonlarinin

varliga UIuslarara91 ‘Stratigrafi Komitesi (Fransa, 1979)

esaslarina ve standart planktik foraminifer =zonlarina

benzer olarak, Abathomphalus mayaroensis ve Globotruncanita

calcarata; toplam.menzil zonu (total range zone), Globot-

runcanita elevata; kismi menzil zonu (Partial.range zone),
diger ig biyozon.da ara zon (Interval zone) olarak ayairt-

lanmistar.

Qal1$mada. 5u yére ve civari igin farklai olarak ilk

kez Globotrpncana insignis Gandolfi, Globotruncana dupeub-

lei Caron ve dig. ve Globigerinelloides praijriehillensis

Pessagno fosilleri de saptanmigtir.

Litostratigrafi agisindan ise KB Anadolu i¢in yaygin
bir formasyon niteligi olan Akveren Formasyonu'na Maestrih-
tiyen - Péleosen, bazi arastirmacilar ise Geg Kampaniyen -

Paleosen . yasini vermislerdir. Ancak, bélgedeki ayrintala

biyostratigfafi ¢alismasina dayanilarak, Globotruncanita

16
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elevata, Globotruncana ventricosa gibi iki zonun saptanma-

s1, bbolgede Erken Kampaniyen ile Orta Kampaniyen'in varla-

fini kanitlamaktadair.

Diper bir hususta, saptanan planktik foraminifer
biyozonlar: ile icerigindeki foraminiferlerin Tetis denizi-
nin merkez kesimine iliskin toplulupga, paleocografik yayi-

lim a¢isindan oldukg¢a benzer goriillmesidir.
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LEVHA - 1
PLATE - 1

Sekil.l (Fig.l) : Globotruncanita elevata (Brotzen)
1 - Spiral taraf (x100)
la - Spiral taraf (x100)
1b - Ombilikal taraf (x100)
lc - Periferi (x100)
Numune No : 1 ve 37 (Akgaova kesiti)

9ekil.2 (Fig.2) : Globotruncana arca (Cushman)
a - Spiral taraf (x100)
b - Ombilikal taraf (x100)
¢ - Ombilikal bdlgedeki tegilla (x100)
Numune No : 47 (Akcaova kesiti)

Sekil.3 (Fig.3) : Globotruncana ventricosa White
a - Spiral taraf (x100)
b - Ombilikal taraf (x100)
c - Periferi (x120)
Numune No : 33 (Akgabva kesiti)

Sekil.4 (Fig.4) : Globotruncanita calcarata (Cushman)
a - Spiral taraf (x100)
b - Ombilikal taraf (x100)
c - Periferi (x100)
d - Yizey ve dikenler (x100)
Numune No : 9 (Yakuplar kesiti)

Sekil.5 (Fig.5) : Globotruncana orientalis El.Naggar
a - Spiral taraf (x100)
b - Ombilikal taraf (x100)
Numune No : 55 (Akgaova kesili)
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Sekil.l (Fig.1)
a
b
C

Numune No

Sekil.2 (Fig.2)
a
b
C
d

Numune No

Sekil.3 (Fig.3)
a
b
C

Numune No

Sekil.4 (Fig.4)
a
b
c

Numune No
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LEVHA 2
PLATE I1

Globotruncana obliqua Herm

Spiral taraf (x100)

Ombilikal taraf (x100)

Periferi (x100)

V.20 (blgiisiz, Akcaova - Avdal yol giizergahi)

Globotruncana obliqua Herm
Spiral taraf (x100)
Ombilikal taraf (x100)
Periferi (x100)

Yizey goriiniimi (x10)

39 (Akgaova kesiti)

Globotruncana lapparenti Brotzen
Spiral taraf (x100)

Ombilikal taraf (x100)

Periferi (x100)

43 (Akcaova kesiti)

Globotruncana linneiana (d'Orbigny)
Spiral taraf (x100)

Ombilikal taraf (x100)

Periferi (x100)

1 (Akcaova kesiti)

$ek'i1 .5-6 (Fig.5-6) : Globotruncanita stuartiformis (Dalbiez)

5 — Spiral taraf (x108)
Numune No: 55 (Akgaova kesiti)

6a - Spiral taraf (x100)

b - Ombilikal taraf (x100)

c - Yiizey ve bdlmelerin gdriiniimi (x100)

Numune No : 40 (Akgaova kesiti)
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LEVHA 3
PLATE 111

Sekil.1-2 (Fig.1-2) : Rosita formicata (Plummer)

la - Spiral taraf (x100)

b - Ombilikal taraf (x100)

c - Yizey gdriniimi (x100)

2a - Spiral taraf (x100)

b - Ombilikal taraf (x100)

c - Periferi (x100)

Numune No : 45 ve 55 (Akgaova kesiti)

9ekil.3 (Fig.3) : Globigerinelloides prairiehillensis Pessagno
a - Spiral taraf (x100)
b - Ombilikal taraf (x100)

Numune No : 54 (Akgaova kesiti)

Sekil.4 (Fig.4) : Globotruncana falsostuarti Sigal
a - Spiral taraf (x100)
b - Ombilikal taraf (x100)
¢ - Periferi (x100)
Numune No : 50 (Yakuplar kesiti)

Sekil.5 (Fig.5) : Globotruncana dupeublei Caron
Spiral taraf (x100)

Numune No : 58 (Akcaova kesiti)

Sekil.6 (Fig.6) : Abathomphalus cf.mayaroensis (Bolli)
a - Spiral taraf
b - Ombilikal taraf
Numune No : 124 (Yakuplar kesiti)
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SEOHRELR

YiRBitincinin sesi
Lrusounny

ULUKENT (TAVAS-DENIZLL) GUNEY1 MANGANEZ YATAKLARININ
JEOKIMYASAL UZELL IKLERE

Mustafa KUSCU Atasever GEDIKOGLU
A.0.Isparta Mih.Fak. A.0.Isparta Mih.Fak.
Jeoloji Mih.Boliumi ISPARTA Jeoloji Miuh.Bolumi ISPARTA
uz

Ulukent Mn yataklari; mineral parajenezi, kimyasal bilesimi ve iz
element kapsamlari ile tzgiin cevherlesmelerdir, Ulukent dolayir manganez
yataklarinin kimyasal bilesim ve iz element oranlari diinyanin belldi tip
yataklarininkilere benzenemektedir.

tz elementler acisindan fakirlik, cevherlesmenin sedimanter olus-
tugunu destekler niteliktedir. Buna karsilik Si oraninin fazlaligr,
Ba/Sr (5.8) ve Ni/Co (0.55) oranlari ise volkanik bir kokeni destekle-
mektedir. Ulukent Mn cevherleri volkanik etkinligin de bulundugu sedi-
manter olusumlu yataklardir.

THE GEOCHEMICAL PROPERTIES OF MANGANESE DEPOSITS
AT THE SOUTH OF ULUKENT (TAVAS-DEN1ZL1)

ABSTRACT

Ulukent manganese deposits are distinctive manganese ores accar-
ding to their mineral paragenesis, chemical composition and trace ele-
ments of the Ulukent manganese deposits are not 1ike those of well-known
manganese ores of the earth.

Little amount of trace elements in manganese ores supports that
manganese deposits formed by sedimentary processes. Howewer, high Si
content, Ba/Sr (0.58) and Ni/Co (0.55) ratios indicate volcanic origin.
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ULUKENT MANGANEZ YATAKLARI

The  Ulukent manganese ores formed as sedimentary deposits with volcanic

affilations.
1. GIRIS

Manganez cevherlesmeleri Bat1 Toroslar'da Denizli il1i Tavas ilge-

si Ulukent bucaginin giineyinde bulunur {Sekil 1).

P kale

Honaz

Sekil 1- Bulduru haritasi

Ulukent ve giineyi manganez zuhurlarinin bulundudu arastirma alani-
nin jeolojik tzellikleri ve olusumuna iliskin goriisler daha tnceki bazi
yayinlar kapsaminda verilmistir Altinl1 (1}; Pamir ve Erentdz (2); Dodan
ve Tirkmen (3); Kuscu (4,5,6). Ulukent yataklar1 ile ilgili olarak, vol-
kanik etkinligin de bulundugu bir ortamda sedimanter olustuklari, daha
sonra disiik dereceli bdlgesel bir metamorfizma ge¢irdikleri ve siiperjen
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kosullar altinda alterasyona ugramis olduklary ileri siiriilmistir

(Kuscu 5,6). Bu yayin kapsaminda inceleme alaninda yer alan Mn zuhurla-
rindan derlenen 18 adet Manganez cevher 6rnedi ile 17 adet yan kayacta
yapilan major oksit ve iz element analiz sonuclar irdelenecektir. Or-
nekler Karadeniz Teknik Oniversitesi Jeoloji Mihendisligi laboratuvar-
larinda bulunan X-Ray fliioresans cihazinda gerceklestirilmistir. Elde
edilen verilerden hareket edilerek Ulukent ve giineyi manganez cevher-
lesmelerinin jeokimyasal karakterleri ile kdkenine iliskin yorumlara
gidilecek ve lizerinde c¢alisilan manganez yataklarinin, diinyada bulunan
diger manganez yataklariyla karsilastirilmass yapilacaktir.

Ulukent ve giineyi manganez yataklarinin diger yataklar ile kar-
s1lastirilmasinin yapilabilmesi icin Oncelikle manganez yataklarinin
siniflamalarina bir goz atmak yararli olacaktir. Manganez yataklar
fark11 arastiricilarca yan kayaglari, olusma ortami, mineralojisi, ki-
keni gibi unsurlara bagli olarak degisik sekillerde siniflandiriimstir.
Varentsov (7) manganez yataklarinin sedimanter olanlarim siniflandir-
mstir. Routhier 1968: Uzkocak (8)'de manganez yataklarini, yan kaya¢-
larina gore; Hewett ve dig. (9) ise manganez oksitlerin bulundugu ya-
taklar: siniflamislardir. Roy (10)'da manganez yataklarini kikenine gore
siniflamistir. Roy (11)'da yapti1§1 yeni bir calisma ile de manganez ya-
taklarini asagidaki gibi simiflamstir:

Volkanik kidkene badli olmayan yataklar:

Terrijen formasyonlar ile iliskili manganez yataklari (Rusya,
tsrail ve Avusturalya; Nikopol Tipi) ile metamorfize yataklar (Hindis-
tan, Brezilya, Zaire).

Karbonat formasyonlari ile iliskili yataklar (Fas, Rusya; Fas
Tipi).

Demirli formasyonlar ile iliskili yataklar (Brezilya, Rusya,
G.Afrika Birligi).

Fosil manganez ve demir-manganez nodiilleri (Endonezya, ftalya)

Manganez cevherleri ve stromatolitler (Zaire).

Volkanik kokenli manganez yataklari:

0limpik peninsula tipi (Amerika)
Noda Tamagawa Tipi (Japonya)
Baty Afrika Tipi (Bati Afrika)

31



ULUKENT MANGANEZ YATAKILART

Langban Tipi (isvec)

Karadzhal Tipi (Rusya)

Bu son sini1flandirma diger Gnceki yapilan siniflandirmalari da nispeten
kapsamaktadir.

Manganez yataklarinin siniflandirilmasinda yataklara gore jeokim-
yasal ozelliklerde de ok belirgin olmasa bile baz1 karakteristik unsur-
lar ortaya ¢ikmistir. Unemli olan tzelliklerden biri Mn/Fe oranidir.
Mn/Fe orani sedimanter yataklarda 15-20 iizerindedir (Nikopol tipi)
Varentsov (7). Tirkiye'de Nikopol tipi olarak bilinen ve sedimanter
olan Trakya-Binkil1¢ yataklarinda Mn/Fe oran1 38'dir Atesok (12).

Fas tipi yataklarda bu oran 39'dur. Usink tipi manganez yataklarinda
Mn/Fe oran1 2;10 dolayindadir (Pavlovsk ve Belichenko 19583 Varentsov
(7)'de. Volkaniklerle dogrudan iliskili yataklarda Mn/Fe orani 0.33 do-
layindadir, Mn/Fe orani giincel derin deniz nodiillerinde degiskendir
Bonatti ve Joensun (13).Fosil manganez nodiillerinde de bu oran degisken-
dir.

A]ZOB’ Fe203 ve P205 acisindan yataklar irdelendiginde Fas tipin-
de bu oksitler disiik oranlardadir (Fezo3 %2.5 ve P205 %0.1). Ancak
A1203 Usink tipinde biraz daha fazla olup demir oksit %15'e ve P50
%0.5'e kadar ¢ikabilmektedir Stanton (14). Nikopol tipi yataklarda ise
onceki iki yataga gire A1203 daha fazla oranlarda bulunur, F9203 kapsa-
m1 ise diisiik oranlardadir. Fosfor Nikopol yataklarinda diisik oranlarda
(%0.2-0.5) bulunan bir diger elementdir Varentsov (7). Volkanik yatak-
larda A1203 %2 ile 5 dolayinda, Fe203 ise %53'e ulasan miktarlarda bu-
lunurken P %1'e kadar yer almaktadir.

€u, Pb, Zn, Ba miktarlarinda da yataklara gore farkliliklar iz-
lTenir. Nikopol tipi yataklarda-bu elementlere tnemli oranlarda rast-
lanmazken Fas tipi yatak1ardan'1mini cevherlerinde %1.5 Ba0, %1 PbO,
%0.33 Cu ve %0.09 cinko oksid bulunur. Usink yataklarinda ise Cu'in
yan kayaclara oranla 5-10 kez artt1d1 bildirilir Varentsov (7). Volka-
nik yataklarda ise iz oranlarda pirit, kalkopirit, galen ve sfalerit
yaygindir Stanton (14).

Biitlin bu yukaridaki verilerin yanisira asagidaki jeokimyasal
ozellikler de manganez yataklari icin onemlidir. W, Ta, Ba, Sr, Be, As
ve Sb'in hipojen yataklarda superjen kosullarda olusanlara gore
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daha fazla oranlarda bulundugu saptanmstir Hewett ve dig. (9).

Ayrica derin deniz manganez nodiillerinde Pb, In, Ba, Ni, Co ve Cu
elenent derisimlerinin oldugu bilinmektedir Stanton (14); Roy (11).
Kobaltin fazla olmas1 ve Ni/Co oraninin 0.5'den az Mn/Co oraninin ise
yaklasik 300 olmasinin volkanik orijini gsterdigi ileri siirlilmiistir
Davidson (15); Arhenius ve dig. 1964: German {16)'da.

2. JEOLOJIK KONUM

Arastirilan alan Giineybati Toros naplari Pamir ve Erentdz (2),
Likya ve Lisiyen naplar1 Graciansky (18) olarak adlandirilan birimlerin
yay11d1§1 kesimde bulunur. inceleme alaninda yer alan birimler Kuscu
(5, 6) tarafindan alttan iiste dodru, Karbonifer-Permiyen yasin kirectasi
seyl ve kuvarsitten olusan Sorkun formasyonus; konglomera ve kiregtasin-
dan olusan Triyas-Liyas yasli Altepe formasyonu; cortli kirectasi, kil-
11 kirectas1, manganez katmanlari, radyolaritli diizeyler iceren Dogger-
Malm ve Kretase yasli Ulukent formasyonu;Ust Kretase-Alt Eosen rudistli
kirectasi; pelajik kirectas1 ve kirintih birimlerden olusmus Dodu for-
masyonu ve bunlar ilizerine bindirme ile oturan serpantinit ve dolomitik
kayaclar ile biitin bu birimleri acisal uyumsuz istleyen Neojen Duranlar
konglomeras1 olarak tanimlanmstir (Sekil 2).

Yorede yer alan manganez cevherlesmeleri ATt Kretase yasl U1u—
kent formasyonunun killi kirectaslari icerisinde katmanlar seklinde bu-
lunur Kuscu (5, 6).

Manganez katmanlari siyah, kirmizi, bordo ve ¢ikolata renkli iz-
lenirler.. Manganez katmaninin altinda siirek1i1i§i olmayan siyah renkli
piritli ve karbonlu bir diizey, en fazla 6 m kalinlikta izlenir. Genel-
likle manganez katmaninin altingda kirectasi veya killi kiregtasi kat-
manlari bulunur. Daha altlara dogru ise kirectaslari cortli kirectasla-
rina ge¢is gosterir (Sekil 2).

Arastirilan alan igerisinde siirekli belli bir stratigrafik zonda
cok s1k mostra vererek izlenen manganez cevherlesmesinin istinde her za-
man olmamakla birlikte piritli, karbonlu ve yapraklanma gosteren siyah
renkli killi bir kirectas1 bulunmaktadir Dogan ve Tiirkmen (2); Kuscu
(5, 6). Bu tiir birimler bilindigi gibi dksinik ortam gosterir. Uks inik
ortamda S fazla olacaktir, dolayisiyla ortamin kalkofil elementlerce
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Sekil 2- Genellestirilmis siitun kesit Kuscu (5).
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derismesi beklenir. Ancak Pb, Zn, Cu gibi kalkofil elementlerin ortam-
da bulunmamas1 durumunda ortamda bu elementlerce bir zenginlesme bekle-
nemez. Nitekim Ulukent ve giineyi manganez yataklarinda bu tiir element-
lere tnemli oranda rastlanilmamistir. Bununla birlikte ortamda bulunan
S demir ile bilesik yaparak piritleri olusturmustur.

Bu diizeyin X-Ray kirinim metoduyla i11it, kaolinit ve klorit mi-
nera]léri de icerdigi saptanmistir. Ayrica bu seviyede organik karbon
oran1 da oldukca yiiksek olup %029'a erisir Kuscu (6). Cevherin lizerinde
bulunan siyah renkli diizeyin kalinl1g§1 ve devamli111§1 degiskendir, en
fazla 20 m kalinliga ulasir. Bu siyah diizey daha listlere dodru yanal
ve yersel olarak gri, sarimsi kahverenkli killi kiregtasi ve/veya
sleyte gecis gdsterir. Killi birimin yanal devamli11g1 diizen1i olmayip,
sikca kalinlik degisimleri gdsterir, kalinliginin Ulukent manganez sa-
hasinda (Sekil 3) en fazla TS 19 nolu sondajda 42 m ye ulastigr saptan-
mistir. Daha liste bordo kirmiz1 renkli, yapraklanmali yer yer radyola-
ritli ve silisli killi kirectasi1 veya sleyt gelmektedir. Bordo renkli
birimin kalin11§1 yanal olarak dedisken olup 0-25 m arasinda degisir.
Kirmiz1 bordo renkli birimin lizerinde, silirekli izlenemeyen alacali ve
bordo renkli, manganez ¢aki111 konglomeralar bulunur. Daha lstte ise
Dodu formasyonunun birimleri gelir (Sekil 2).

3. MINERALOJ1

Incelenen manganez katmanlari zengin bir manganez mineralleri
parajenezine sahiptir.

Yapilan mikroskop ve X-Ray difraktometre calismalari ile manga-
nez cevherlesmelerinin rodokrozit, manganokalsit, hausmanit, braunit,
rodonit, tefroit, spessartit, yakobsit, pirolusit, kriptomelan, manganit,
psilomelandan olusmus bir manganez mineralleri toplulugu kapsadigr sap-
tanmistir. Yanisira manganez cevherlesmelerinde gang minerali olarak
kalsit, dolomit, kuvars, klorit, pirit, spekularit, hematit, limonit bu-
Tunur,

Cesitli arastirmacilara gore bazi manganez mineralleri, olusma
ortam1 ile cevherlesmenin kokenini de yansitmaktadir. Sedimanter yatak-
larda rodokrozit, pirolusit, kriptomelan, psilomelan ve manganit yaygin
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olarak bulunan minerallerdir. Braunitin genellikle volkanik kdkenli
yataklarda bulunabilecegi Roy(10, 11); Stanton (14); Park ve Mc Diarmid,
(18); Hewett (19); Craig ve Vaughan (20) belirtilmistir. Yakobsit,
spessartit, tefroit ve rodonit ise genellikle metamorfizma kosullarinda
olusan ve artan sicakli1§1 gosteren minerallerdir Roy(10, 11); Stanton
(14); Yoshinaga, 1958 ve Ito 1961:Roy (10)'da . Rodokrozit ise genellik-
le sedimanter, hidrotermal ve metamorfizma ge¢irmis yataklarda bulunan
ve ancak orta indirgen bir ortamda cokelen mineraldir Hewett ve
Fleischer (21); Varentsov (7); Roy (10,11).  Manganit, piroluzit,
psilomelan ve kriptomelan mineralleri ise superjen kosullarda olusan ve
birincil mangan minerallerinin oksidasyonu ile olusan minerallerdir
Hewett ve Fleischer (21); Hariya, 1961: Roy (10)'da,Roy (11). -

Ulukent ve gilineyinde bulunan manganez katmanlarinda yer alan kar-
bonatl1,silikatl1 ve oksitli manganez mineral parajenezinin; volkanik
etkinligin de bulundugu, sedimanter kokenli, diisiik dereceli bdlgesel
metamorfizma gecirmis ve superjen kosullar altinda alterasyona ujramis
yataklara isaret ettigi belirtilir Kuscu (5, 6).

4, JEOKIMYASAL UZELLIKLER
4.1.Major Oksitler:

Gerek cevherlesmelerden gerekse yan kayaglardan alinan Grnekle-
rin analiz sonuclari tablo 1 de verilmistir. Bu dederlerin grafik lize-
rine disiiriilerek ve korelasyon katsayilarinin (tablo 2) incelenmesiyle
Ulukent ve giineyi manganez yataklarinda major oksitler ile manganez
arasinda codunlukla negatif bir korelasyon ve ters orantinin varlig:
saptanmstir Sekil 4 incelendiginde, Keler zuhurundan alinan K1 numa-
rali, %5 Mn icermekte olan karbonatli kaya¢c Onnedi haric diger tim
cevher orneklerinde Mn0 azaldikca 5102 de artmanin oldugu agikca goril-
mektedir. Yanisira Mn0-Ca0 (-0.61), Mn0-K,0 (-0.70) ve Mn0-Fe,0, (-0.54)
arasinda da negatif korelasyonlar izlenmektedir (tablo 2). Diger oksit-
lerden A]ZDB-TiO2 (0.86) arasindaki korelasyon katsayisi onemli buiun-
mustur. Mn ile Si arasindaki bu iliski, cevherlesmenin genelde Si icer-
mesi nedeniyle normaldir ve Mn'in artmasiyla silis de oldugu gibi diger
elementlerde de azalma olmasi dofaldir.
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Sekil 4- Manganez cevherlerinde major oksitlerin iliskisini gosteren
grafikler.

Ayrica Ulukent manganez sahasinda yapiimis olan TS 14 ve TS 9
nolu sondajlardan derlenen cevher ve yan kayac Grneklerinin analiz
sonuclarinin sondaj loglari iizerine yerlestiriimesiyle (Sekil 5)'de
ozellikle TS 9'da cevherlesmeye yaklasildikca Ca0 miktarinda diisme,
Fe203, 5102, Mg0, A1203, T1‘O2 ve K20 miktarlarinda da artma acik bir
sekilde gdriilmektedir. Ancak tim bu oksitler cevherli diizeyde Ca0,

Na20 ve Fe203 disinda azalma gdsterirler. Ca0 cevherli zonda ve cevher-
11 zona yakin kesimlerde manganezin artmasiyla ve azalmasiyla paralel-
Tik gostermektedir. Bu durum manganez katmaninda rodokrozitin
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Al Catr k) a2 :U Ha Fe Eo‘ P‘_-‘

1o, &:52 1.1 no3 0. 0.0 -, R SO ] n.n

f -

Ly =000 (R .32 -2 -1 -).33 -n,2 0.8k

cay mnh -0.09 0,32 =011 1.08 -0,z 0.04

Wy 0.8 =110 0.0 -.34 012 0,05

Ha S0,310 =022 -0s -0 ).28

»:,; n.1 0.20 -0.21 -3

-‘I;U 9.2 .0 —y,12

Fre -1.05 -0.93

'ﬂ -1.42

Fe A ir (1] h in <o Ni sb RH As 5

¥a [L P AT P LU P E S P S B 0.7 =n.2t -0Fs -0 n.2a -0.06 .22
Fe 0,22 =418 0.245 0.46 -0.07 0.3 0.ub 0.22 0.03 2.08 0.08
Ba 0,25 0.10 n.07 0.2 -0 0,07 -7 -0 a6 -0.03
13 0.42 0,02 -0.33 0.30 0,44 -0.02 0,37 0.26 =019
Cu 9,42 -012 0.3 9.51 -7 -0.22 0.24 0.07
Pb -0.11 0,15 0.39 0.04  -0.17 0,25 -0.25
n 0.05  -0.18  -0.16 0.26  -0.17 0.82
Co .39 0,49  -0.38  -0.14 017
i 0,13 =0.19 0.06  -0.19
Sb =n.13 -0.13 0.03
As =15
Tablo 2- Ulukent ve giineyi manganez zuhurlarinin ve bazi yan kaya¢larin

kimyasal bilesimi

ve iz elementlerin korelasyon

katsayilari.

bulunabilme oranina baglanabilir. Ca'un deniz suyunda bulunmasi normal-

dir. Ancak oksitlerin cevher katmanindan uzaklastikca Ca0 e nazaran
azalmasi; bu elementlerin manganezle birlikte ilksel olarak magmatik

bir aktiviteden kaynaklandi§i, baslangicta manganez cevherlesmesine es-

1ik ettikleri ve zamanla oranlarinin azald1g1 seklinde yorumlanabilir.

Fe203'ﬁn derinlikle fazla bir degisim gostermedigi, cevherlesme iceri-

sinde ise Mn artti1g1 zaman azaldig1 izlenmistir. Bu durum demirin man-

ganezden daha Gnce baska bir kesimde cbke1digf seklinde a¢iklanabilir.

Bilindigi gibi manganez 8 civarinda bir pH'dan itibaren cokelebilir,

halbuki demir 7 civarinda bir pH'da ctkelmeye baslar. pH'in artisi ani

a0
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Sekil 5- TS 9 ve TS 14 nolu sondajlarda (Ulukent cevher sahasi)
derinTikle major oksitlerin degisimi.

olursa her iki metal ayn1 yerde cokelecektir. Artis dereceli olursa,

once demir, onu takibin de manganezin cokelecegi belirtilir, Demir ve
manganezin beraberliginin sadece jaspilitlerde gerceklestigi ileri sii-
riilmistir Uzkocak (8). Tavas giineyi manganez yataklarinda demirin var-
11§17 daha cok cevherlesme icerisinde bulunan hematit ve daha az olarak da

yakobsit mineraline baglidir,

Ulukent ve glineyi manganez yataklarinin kimyasal bilesimi ile

Diinya'nin dnemli Mn yataklarinin kimyasal bilesimleri tablo 3'de kar-
s1lastirImstir, Bu karsilastirma ile Ulukent ve glineyi manganez ya-
taklarinin kimyasal bilesiminin genellikle diger yataklara tiimiiyle ben-
zemedigi gOriilir. Ayrica diger yataklarinda birbiriyle kimyasal bilesim
yoniinden belirgin farkliliklari veya benzerlikleri yoktur, Sadece vol-
kanitlerle i1iskili olan Japonya'daki Kokuroiki ve Nikura mangali demir
yataklarinda Fe miktari diger tim yataklar ve Ulukent ve giineyi yatak-

at
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larina gbre ¢ok fazladir (tablo 4). Yine ayni yataklarda fosforunda
diger yataklara gore biraz fazla oldugu izlenmektedir. Diger oksitler
arasinda ise belirgin farkliliklar gozlenmemektedir. Biitlin manganez ya-
taklariyla karsilastirildiginda Ulukent ve glineyi Mn yataklarinin kim-
yasal bilesiminin belli bir yataga dogrudan benzedigi sOylenemez.

4.2.1z Elenentler

Manganez katmanlarinda ve yan kayaclardaki iz element miktarlar
tablo 1'de, bu elementlerin korelasyon katsayilari ise tablo 2'de ve-
rilmistir.

Tavas giineyi manganez yataklarinda 18 cevher Orneginde Rb: 1-39,
Sr:16-303, Co:1-29, Ni:1-29, Pb:20-129, Zn:15-314, Cu:32-98, Ba:21-2284
ppn arasinda degisirken, sb:1-3 As:1-2 ppm arasinda bulunurlar. Bu de-
gerlerin tiim manganez ornekleri i¢cin aritmetik ortalamalari da tablo 4'de
verilmistir.

Ulukent manganez yataklarinda iz element oranlari dinyanin diger
cesitli tip yataklari gbz oniine alindiginda oldukca dusiiktiir. Arastici-
Tan yataklarin karakteristiklerinden biri olarak iz element miktarlari-
nin disiik oranlarda olmasi carpici bir sonugtur. Volkano-sedimanter Mn
yataklarinda Ba ile Pb oldukca fazladir. Urnegin Fas'da bulunan Idikel
yataginda BaO %5-10; Pb %0.02-1.3 dolayinda bulunur. Yanisira Fas'daki
Tioune yataginda BaO %2-9.5, Pb %0.2-2.1 dolayindadir Roy {11). Ayrica
derin deniz nodiillerinde Pb, Zn, Cu, Ni, Co oranlarinin fazla oldugu
bilinir, tablo 4 Stanton (14); Roy (11); Craig ve Vaughan (20).

Analizler sonucu elde edilen iz element miktarlarinin korelasyon
katsayilar1 tablo 2'de incelendiginde Mn-Fe (0.52), Mn-Cu (0.65),
Mn-Pb (-0.74), Mn-Ni (-0.75) arasinda oldukca yliksek bir negatif kore-
Jasyon izlenmektedir. Buna karsilik mangan nodiillerinde Mn ile Ni ve
Co arasinda iyi bir korelasyonun oldugu bildirilir Goldberg (4); Cronan
ve Toombs 1968: Magaritz ve Brenner (22)'de. Ayrica Mn ile Cu arasinda
da korelasyonun oldugu bildirilmistir Goldberg (23); Audley-Charles
(24); Price (25); Strakhov ve di§., 1967: Magaritz ve Brenner (26)'da.
Mn oksid kolloidlerinin negatif yiikli oldugu ve bu ylizden ¢bzelti igin-"~
deki katyonlari yiize sogurttuklar (k*, Nit, Co*z, Pb+2, Ba+2, Cu+2)
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bilinmektedir Krauskopf (29). Ulukent ve giineyi manganez yataklarinda
Ni, Pb, Fe ve Cu'in Mn ile negatif korelasyon gostermesi bu elementlerin
ya baslangictan beri ortamda bulunmamalari ve manganez fazlari icerisin-
de yer alamamasi ya da yataklarin diyajanezi ve metamorfizmasi sonucu
ortamdan uzaklasmalari ile aciklanabilir.

Ulukent bucagi ve giineyindeki manganez yataklarinda bulunan iz
elementler ile Diinya'nin diger baz1 yataklar1 ve okyanusal nodiillerde
bulunan iz elementlerini gbsteren karsilastirmali veriler tablo 5'de
verilmistir. Bu cizelgenin incelenmesiyle de goriilecegi gibi arastiri-
Tan Mn yataklarinin iz element kapsamlarinin diger manganez yataklari-
nin hi¢ bir tipinin iz element iceriklerine benzemedigi aciktir.

18 adet manganezce zengin cevher Grnedinin Ba-Sr orani biitiin sa-
halar icin 5.8 iken, sadece Ulukent sahasi i¢in 7.22 dir. Birkit (30)
Ba:-Sr olmas1 halinde yatagin hidrotermal kidkenli olacagint vurgular.
Ulukent ve glineyi yataklarda da Ba>Sr dur. Bu halde cevherlesmelerin
magmatik eriyiklerle iliskili olabilecedini vurgulamak yanlis olmaya-
caktir. Ni/Co orani biitin sahalar icin 0.55, Ulukent manganez sahasi
icin 0.44 diir. Bu oranda magmatik eriyiklerden kaynaklanmaya isaret
etnektedir Davidson (15); Arrhenius ve dig., 1964: Germann (16)'da.
Manganez yataklarinin Mn/Fe orani 15 dir. Daha Onceki bir calismada ay-
n1 yataklar icin Mn/Fe orani 19 bulunmustur Kuscu (6). Ulukent ve giine-
yi Mn yataklari Mn/Fe oranlari bakimindan Nikopol tipi Mn yataklarinin
Mn/Fe oranlarina benzemektedir. Benzer yargi Kuscu (6) tarafindan da
savunulmustur,

5. SONUCLAR

Cevherlesmelerin kimyasal bilesiminin diinya lzerindeki belli bir
tip Mn yataginin kimyasal bilesimine belirgin bir bicimde benzemedigi
ve iz elementler acisindan da diinyanin belli basl1 yataklarinda bulunan
ayn1 elementleri daha az miktarlarda kapsadigi ortaya konmustur.

Iz element agisindan fakirlik cevherlesmenin sedimanter olustudu-
nu destekler niteliktedir. Buna karsilik Si oraninin fazlaligi, Ba/Sr
ve Ni/Co oranlari ise volkanojenik bir kikeni destekler niteliktedir.
Bu verilerde yataklarin olusumu icin ileri siiriilen volkanik etkinligin

as
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de bulundugu sedimanter kokene Kuscu (5, 6) uygunlugu gdstermektedir.
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KIZILDAS (HATAY) OFiYOLiTiNE BASBLI KRONiT YATAKLARINDA GOBROLEN
DSNGSEGM (Co-Ni-Fe) VE BAZI PLATiN GRUBU MiNERALLER%

Hesut ANIL ve Ergil YASAR
Gukurova Oniversitesi, Jeoloji MOhendisliffi B&lim@. Adana

8ZET

Arsuz-Antakya arasinda yizeyleyen Kizilday Ofiyolitinde yer
alan bazi kromit yataklarinda esas cevher wmineralini olusturan
kromitten bagka d&niigiim ve Platin Group Minerallerinin olup,
olmadiyai aragtirilmistar. Biayik biiyiitmeli 'nhjektifler
kullanilarak wmaden wmikroskobunda yapilan incelemelerde kromit
kristallerinin kenar =zonlarindan basglayarak geligen manyetit
minerali ile, gerek serpantin metriksi ve gerekse kromitin kairak,
catlak ve dokanaklarai arasinda Avorouit, Pendlandit,
Heazlovoodit, Millerit gibi nikel silfid mineralleri
saptanmigtir. Ayrica bazi kesitlerde boyutlari 10 p’nun altinda
olan ve yalnizca kromit kristalleri igindeki silikat
kapanimlarina bafla olarak g8zlenen PGH’ lerinden Osmium’a
rastlanmigtar.

PGH’leri bakaiwmindan oldukcga fakir olan Tirkiye’deki
ofiyolitlere baffli olarak gézlenen kromit cevherlegmelerinde
Osmium’dan bagka Platin grubu minerallerinin de bulunabilecelfi ve
optik yollarla bile bu minerallerin tayininin wiimkin olabilecedi
girldlmigtir.

THE TRANSFORHMATION(Co-Ni-Fe) AND. SOME PLATINUM GROUP MINERALS
WHICH HAVE SEEN IN THE CHROMITE MINERALIZATIONS OF THE KIZILDAX
(HATAY) OPHIOLITES

ABSTRACT

Some chromite beds, taking place, between Arsuz-Antakya,
Bpreadidg on Kizaildalf ophiolites, was investigated whether there
is +transforwation and Platinum Group Minerals of the chromites
vhich form the main wmineral. Regsearche was carry out by using
the big enlarging objectives of the mining wmicroscobe, gtarting
at the side =zones of the chromite crystals and with the
developing wagnetite minerals both serpantine matrix and between
the cracked and fractured contact ﬁf the chrowmites, such sulfid
minerals like Awvorouite, - Pendlandite, Heazlowoodite, HMillerite
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vere determined. Also, in sowe sections , vhose size are under
10 p and that were observed from the Platinuw Group Hinerals,
depending on enclosing of the silicas that Osmium were only be
seen in the chromite crystals.

The chromite wmineralizations observed, depending on the
ophiolites which are extremely poor on Platinum Group Hinerals,
begsides Osmium, +that can be =seen and the possibility of the
determination of these minerals can be seen by only using the

optical instruments.
GiRiIS

Kizaldayy (Hatay) ofiyoliti olarak bilinen ve en genig yeri
Arsuz(iskenderun)-Antakya arasinda yaklagik 60 km”1lik bir
geniglije sahip, coffu harzburjitik tektonitlerden olugmusg
ofiyolitik birlik iginde bir cok kromit cevherlegmesi
bulunmaktadair. Bu cevherlegweler {zerinde yapalan bir gok
aragtirmalar(1-5)"da kromitin esas cevher mineralini olugturduiju
ve bunun yanisira manyetit ve pendlandit, bazende millerit gibi
ikincil d8niigdm wminerallerinin bulundufju belirtilmisg, fakat
platin grubu minerallerine rastlanmadiyjz ifade ediliiﬁtir.
Gergekten de bu konuda gergeklegtirilen ve yalnizca kromit
cevherlegmesinin metalojenezi ve jeokimyasi lzerinde yoljunlagmig
bir gok yayinda da (6-10) Tidrkiye’de yillzeyleyen ofiyolitik masife
bayjly olarak gdrillen kromit cevherlegmelerinin gofjunda benzer
durumlar gdrilerek, bu yataklarda PGH’nin fakir oldulju
belirtilmigtir. Ancak son beg yilda gerek H.T.A. ve gerekse
D.P.T. tarafindan {iniversitelere ve yabanci kurulugslara destek
¢ikilarak yiridtidlen ofiyolitler ve dijer ultrabazik kayacglar
igindeki PGH arayigi hazlanmigtar.

Bu arastirmada da Arsuz-Antaekyes arasinda girillen ve
masif-kompakt, nodiiler, saginimla ve bandla kromit
cevherlegmeleri dzerinde golfu yurtdaiga imkanlariyle
gerceklegtirilmig arastirmalarda saptanan Co, Ni, Fe s0lfid
mineralleriyle PGH’nin varlaiia vurgulanmigtar. Elde edilen
bulgular bir genellestirme yapmaya heniiz olanak tanimawaktadir.
Ancak bir baglangig olmasa bakimindan vakit gegirilmeden elde
edilen ilk bulgularain yayinlanmasinda yarar girillmidgtir.

CEVHERLESHELER

inceleme alaninda ekonowmik 8neme sahip tek cevherlegwe olan
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kromit yataklanwmasi oldukcga diizensiz olup, yataklanmalar daha gok
damar, adese ve kiriklar igindeki dolgular geklindedir. En gok
kompakt(masif), nodiiler, saginimli ve bandli kromit tipteki
cevherler gorilir.

Mikroskobik incelemeler

Defigik tipteki kromit cevherleri tizerinde standart
boyutlarda hazarlanan parlak kesit ve parlak ince kesitler
dzerinde biylk biyitmeli (125 x 4 =500’e Kkadar) immersiyon
mercekleri de kullanilarak ayraintila ‘inceleneler yapalmigtar.
Ayrica nodiller kromitlerde nodiillerin ic yapilari dzel wmercekler
kullanilarak binokiiler mikroskopta incelenmistir Bu konuda
yapilan incelemelere ait sonucglar bagka bir makalede{7) ele
alaindiffla digin burada yanlizca parajenezde gériilen mineraller
8zetlenwmig ve o galigmalarda belirlenemeyen siilfid mineralleriyle
P.G.H (Platin Gurubu Mineralleri) minerallerinden bazilarina ait
aragtirma bulgulari verilmigtir.

Cevherlegmenin Parajenezi

Arsuz({iskenderun)-Antakya arasinda Kizildad Ofiyolitinin en
genig kaiswmindan gegen bir b&limde yer alan bir cok kromit
ocafjindan rnek alinmig ve bunlar maden mikroskobunda
incelenmigtir.

Cevher tipi ne olursa olsun, esas cevher minerali kromittir.
Kromitin yani saira golfju diniigim wminerali olan wanyetit(Fez0.),
Heazlevoodit (NixS=), Pendlandit((Ni, Fe,Co)=Sas), HMillerit(NiS),
Avoruit(NisFe) gibi mineraller gérilmektedir.

Manyetit (Fea0.)

incelenen bir ¢ok kesitte en cok gizlenen dSnillgim olayax
manyetitlegmedir. &8zellikle kromit gangini olusturan olivinlerde
agiri derecede serpantinlegme gisteren ve yoljun tektonizma sonucu
kataklastik bir durum kazenan kromit kristallerinde oldukga sik
oranlarda wanyetitlegme gdrilmigtir. Hanyetitlegmeler kromit
kristallerinin kenar kisimlarindan baglayarak geligwmigtir{Levha
1, Sekil 1). incelenen bazi Brneklerde ayraca birincil kirik
gebekelerine dik veya oblik olarak geligmwmig kilcal kir:iklaran da
manyetitle doldulju gézlenmigtir(Levha 1, sekil 2).
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Heazlewoodit (NixS=)

Bir kag kesitte gorillebilen bu mineral genellikle kromit
kristalleginin kenar =zonlarinda serpantin mineralleri iginde
bulunmaktadir(Levha 1, sekil 3). Oldukga dizensiz kenar
sinirlari ve zayaf pleokroyizmasiyla dikkat c¢eker. Yiksek
derecede anizotropi gosterir ve pembeden yegilimtraka kadar
defigimli bir renk gosterir. Bazilarinda ikizlenmeler
giriGlmigtir. Mikrosond analizinde %172.03-73.68 Ni ve %
26.35-27.91 S’den olustuifju saptanmistair.

Pendlandit (Ni, Fe, Co)sSe)

Gerek Kizildayd Ofiyolitine, gerekse Pozanti-Karsanti ve
Mersin Ofiyolitine bafila kromit cevherlegmelerinde varlaja
saptanan (11-12) bu ikincil winerale hem tamamen sepantinlegmisg
olivin hem de seyrek olarak kromitlerin kataklazma sonucu
kairilmasiyla olusan gatlaklaran iginde yine gerpantin
mineralleriyle yerlegmis olarak rastlanmigtair(Levha 1, Sekil 4).
incelenen Srneklerin gofjunda genellike boyutlarz 50 p’nun
altindadair(5-6 p"dan 50 p’a kadar ki biyikliklerde pendlandit
kristalleri 'gérilmistGr). Mikrosond analizlerinde ¥%38.42-38.79
Fe, #%23.51-23.99 Ni, %2.15-2.80 Co ve %33.11-33.70 S

saptanmigtar.
Hillerit(NiS)

Oldukga seyrek girilen bu mineral genellikle
manyetitlesmenin yaygin oldufju kesitlerde silikat fazi iginde
lgBrﬂlmﬂstur(Levha 1, Sekil 5). Bazen ¢ift ikizlenme gdsterir.
Oldukga nadir goriilen bu mineral i#izerinde mikrosond analizi

gergeklegtirilmemigtir.
Avoruit(NisFe)

incelenen bazi parlak kesitlerde girilmigtir. Krem rengi
ve dzotropik &zelliydi i1le +tanainir ve genellikle serpantin
matriksi igindedir. Mikrosond analizinde yalnizca 1 kristal
analiz edilebilmistir. Kristalin merkezi ve kenar kisiwmlarainda
onemli bir zonlanma gérdlmemigtir(%71.81 Ni, X22.96 Fe ve %0.7
Co).

Gerek manyetitlegme ve gerekse difjer donilisim mineralleri
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ikincil 6zellikte olup, serpantinlesmenin yofjun oldulju kesitlerde
bu minerallere daha s1k olarak rastlanmasi ve oOzellikle
kataklastik durumdaki kromit kristalerinin gatlaklari igine giren
krizotil wve lizarditle birlikte bu wmwinerallerin de sonradan
yerlegtikleri gérisinii kuvvetlendirmektedir. Kigiik bGyitmeli
objektiflerle pek gorGlmeyen bu minerallerden Szellikle manyetit,
kromit kristallerinin kairaik ve gatlaklariyla sinir olusturur.
Gergekten de mikrosond analizlerinde parcgalanmis krowmit kristal-
lerinde gepere dofjru bir Fe artigi goriilmigtir. MNuhtemelen yofun
tektonizma sonucu ve plastik deformasyon sirasinda bu ikincil
mineraller buralara yerlegmiglerdir.

PGHM (Platin Grubu Mineralleri)

Bu baglaik altinda kromit cevherlegmesiyle ilgili bir dizi
mineral bilinmektedir(13,14). Bu minerallerin cgofu oldukga kiiglk
(genellikle 10 p’nun altinda) boyutlu oldufu igin ancék bilyidk
biyilitmeli objektifler kullanildiyjanda giriilebilmektedir. Bu giine
kadar yapilan bir g¢ok aragtairmada ofiyolitlere bayjlaz olarak
giriilen Tirkiye kromitlerinde optik yolla 8nemli bir PGM analizi
yapilamamigtir. Ancak gerek Kibrais Troodos masifi, gerekse
Yunanistan kromitleri ig¢inde platin grubu minefalleri girilmiis ve
mikrosond analizleriyle de bu bulgular dodrulanmigtar(13,15-16).
Yine Mersin ve Pozanti-Karsanti Ofiyolitleri ig¢indeki Kromitlerde
PGE aranmakta olup, bu galaigwmalar heniiz tamamlanmamigtar.

Bu caligmada yalnizca bir kag¢ keasitte wvarlafa net olarak
saptanan Osmium (0Os) wineraline rastlanmigtar. Biyiaklagd 10
p’nun altaindaki &z ve ysra ©Ozgekilli bu wineralin kromit
kristalleri igindeki silikat inklizyonuna badla clduliu
gorilmigtiir (Levha I, Sekil 5 ve 6). Kromite gdre sertliyji yiksek
(7) oldulju igin oldukga gic parlayan bu mineral kuvvetli sekilde
anizotropi gésterir ve kirmizimsi tonlarainda i¢ yansima verirler.

incelenen kromit cevherlegmesi iginde bulunmasi gereken
dier PGM’den Laurit ve Iridiumw kesin, olarak tayin edilmemisg ise
de bu konudaeki g¢aligmalara devam edilmektedir. Bu yizden
yalnizca Kizildayd Ofiyolitinde deyil, Pozanti-Karsenti ve Hersin
Ofiyolitlerinde girilen kompakt, nodiler ve saginimli kromitler
ile bandli-tabakali yapi sunan kromitlerden hazirlanan bir seri
parlak kesitde Padova ve Hilano Universitelerinde bu konuda
galigan Prof. Frizzo ve Prof. Ferrario ile ortak galigmalar
yiriditilmektedir.
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LEVHA I

1. Pargalanmig  kromit{(Cr) kristallerinin kenar ve qailak
conlarinda, gelisen manyelitleswe(ll). Maden Mikroskobu, Y. i.

(Goriantii fwwmersiyon mercedi ile alinmigtair).

2. Kromit(Cr) kristalleri ic¢inde birincil kirak sistemine dik
olarak geligen ikincil kilcal gatlaklarin manyetit(M)le dolmasa,

Haden Hikroskobu, Y.i. (Yaijda).

3. Kromit kristalerinin kenarvlarindan itibaren ve serpantin
matrikai iginde olugan ve gseyrek olarak giriilen
lleazlevoodib(NisSGe). Sol | tarafla manyetit (M) ayni anda

manyetitlegme de siirmektedir. Maden Mikroskobu, Y.i. (Yaljda).

4-5. Serpanlin matriksi lig¢inde gorilen pendlandit(P) gekil S'de
ayrica PGH'den Dsmium(Os) kristali silikatl kapanimlarina badla
olmasgl dikkat gekicidir. Ayrica kromit(Cr) kristallerinin
kenarlarindan basliyarak geligen manyetit(H). HMaden

Mikroskobu, Y. i. (Yatjda)

G. Kromit(Cr) kristalleri iginde genellikle silikat
kapanimlarina ba@li olarak gorilen Osmium kristali. Haden

Hikroskobu, Y.xI. (Yagda)
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TARTISMA VE SONUGLAR

Gergekte Osmium ve muhtemelen Osmiumdan bagka difer platin
grubu minerallerinin de daha g¢ok krowit kristalleri iginde
bulunmasi bunlarain primer G&zellikte oldufjunu yansaitair. Bu
mineraller(PGM) birincil silikat taneleri (olivin) arasinda kata
soliisyon olarak bulunsalardi serpantinlesme sairasinda matriks
iginde kalmalari gerekirdi. Pendlandit ve Millerit gibi nikel
silfid minerallerinin serpantin iginde bol miktarda gdzlenmesine
kargilik, Osmium ve varliyi muhtemel diYer PGH’'lerinin yalnizca
kromit kristalleri ig¢indeki silikat kapanimlari ile baflantaila
olmalari tesadifi deyjildir. Bu konuda bir gok arasgtirma yapilmig
ve sonug olarak platin grubu elmentlerinin Cr, V, Ti ve Al’un
yerini alabilecefi ifade edilmigtir(13,17-18). Bu galigmalara
gdre, g¢ok digtk konsantrasyonlarda bulunan platinin kromitin
kristal sebekesi ic¢ine girmesi halinde mikroskop altinda kolayca
gorilmeyecelji diiglincesi hakimdir. Gergekten de incelenen bir ¢ok
kromitte bu mineraller gdrilememisgtir. Ancak 125 bidyidtmeli
objektifler kullanildifinda ve immersiyon mercekleriyle yalnizca
kromit kristalleri igindeki silikat kapanimlaraina bafjli olarak
biiyikliklieri 10 p’un altinda olan bir kag Osmium kristali tayin
edilebilmigtir. Bu konuda bile Milano iiniversitesinde gdrev
yapan Prof. Ferrario’nun deneyimlerinden yararlanilmigtar.

Kromit kristallexi iginde yer alan Platin Grubu
Hinerallerinin olusumlarinda yapilan dider ¢alismalarda ayrica,
Pt grubu elementlerin Cr spinelleri iginde yer alan elementlerle
yer defigtirmesi igin diigitk aisalarain, yiiksek basing ve sicaklik
kogullarina glre daha uygun olduju savunulmustur. Gergekten de
yiksek isilarda zaten az wiktarda bulunan platinin c¢dziinmesi
halinde gebeke igine girdiklerinden PGE’leri ayrai bir kristal
olugturma gansi azdar. Buna kargiliak digik i1sBi1lara erigildifinde
ya kromit kristalleri ig¢inde kapanimlar geklindeki silikatlara
ba{jlax olarak veya kristaller arasaindaki dokanaklar arasinda
oldukga kiigiik boyutlu goju 8z gekilli kristaller halinde olusmasa
daha uygundur.

Sonug olarak serpantin matriksi iginde kolayca izlenebilen
pendlandit, millerit, heazlevoodit, Aworuit gibi nikel silfir
mineralleriyle, kromit kristallerinin kirik ve c¢atlaklarainda
sonradan geligen ve bir kiamir iri kristallerden olusan manyetite
kargalak, PGH’lerinin mikroskop altinda seyrek olarak gézlenmesi,
kristal boyutlarinin g¢ok kiigik olmasa ve birincil ailikat
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magmanin iginde zaten oldukga dugik Lkosantrasyonlarda bulunan
PGE'lexrin yalnizca 42571ik bir kisminin sojuma sgirasinda

kristallegerek kromitlerin igindeki silikat kapanimlarina yada

bazilarainin dokanak aralaraina yerlegsmesinden kaynaklandiga
adylenebilir.
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ISTRANCA BATHOLITH AND ASSOCIATED PORPHYRY TYPE MINERALIZA-
TION: -AS AN EXAMPLE OF THE MULTIPLE AND COMPOSITE BATHOLITH
AND RELATED PORPHYRY TYPE MINERALIZATIONS WITHIN THE A
TYPE SUBDUCTION RELATED INTRA-CONTINENTAL EXTENTIONAL BELT
IN BALKANIDE REGION:

Sener USUMEZSOY
Geology Department Istanbul University Vezneciler, Istanbul

TURKEY.

Key Words: Istranca, batholith porphyry deposits.

Abstract: Istranca batholith is consisted of the multiple
and composite pluton of Late Cretaceous age emplaced in the
NE-SW trending extentional zone within the Istranca meta-
morphic belt of Triassic Jurassic age. The largest and
deeply eroded plutonic mass exposed 'within‘ the Istranca
metamorphic belt is Demirkéy pluton which is consist of
gabbro; diorite, quartzdiorite-tonalite; quartz diorite;
and monzogranite, syenogranite, slkali granite facies. The
other plutons Derekdy consist of zoned gabbro, monzogabro,
monzonite, quartzmonzonite phase from margin to iﬁward:
Karacadag include the older dioritic and younger monzonite

phase.

ikiztepeler (Demirkéy) copper Molybdenium stockwork
type and skarn type batholitic mineralization are geneticly
associated with ' monzogranite, syenogranite and alkali
granite phase o{ Demirkéy pluton, Derekdy porphyry copper
prospect ére related with hornblende porphyry dike swarm.
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Introduction

Volcano-plutoniec belt of Late Cretaceous age extending
from Southern Carpathian to Balkanide =zone petrologicly
defined by Popov (1) involves Banat, Bor, Panagjuristhe and
Istranca metallogenic provences, including porphyry copper-
molybdenium and ©pollymetallic massive sulfide deposits.
Porphyry and skarn type Cu-Mo mineralization of Banat
provence were detaily described by JTonovic et al (2),
Cioflica and Vlad (3), and Gunesch et al (4). Porphyry
copper and overlying massive sulfide deposits of the Bor
provence within the Timok belt are introduced by Jancovic et
al (5). Bogdonov (6, 7, 8) have suggested an evolutionary
model for, massive sulfide and porphyry copper deposits of
the Panagjuristhe provence of Serednogora belt. Petrolo-
gical, alteration and mineralogical feature and tectonic
setting of the porphyry type deposits in the Balkanide belt
are comparatively reviewed by Sillitoe (9). Very important
and porphy Mo mineralization of lkiztepeler mine of Demirkdy
area in Istranca belt have not been held in comparative
review of Sillitce (9) because of lacking of any publication

on it except Usiimezsoy (10).

In this paper author have proposed to define petrolo-
gic, tectonic and metallogenic features of the Istranca
batholith and associated porphyry mineralization. Petrology
and tectonic of the whole expand of Turkish sector of
lstranca massif was studied by author (10). Aykol (11) have
systematicly picked up and analysed 115 samples from Demir-
kéy pluton. Major and minor and minor and metallic elements
of this samples were determinated by wusing of XRF, flame
photometric and arc-spectrametric methods in Geology Depart-

ments of Leicester and Manchester Universities.

Regional Geology

Istranca Batholith consist of high level plutonic mases and
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overlying subvolcanie porphyry cap of Late Cretaceous age
are exposed within the lstranca orogen belt extents with
NW-SE trend. Istranca orogen belt dis build wup by two
distinct complexes which are justaposed by NE verged thrust-
ing during the Late Jurassic Cimmerian orogeny. The older
complex (Thrace block) is consist of principally granites of
Hercynian age and paragneisses and trondhjemitic gneisses of
pre Hercynian age. The younger (Istranca metamorphic belt)
comprises a sequence of continental margin sedimentary
prism and deep sea deposits interlayered with bimodal basalt
and rhyolithe lava flow and pyroclastics, and high level
tonalite sills of Triassic-Jurassic age which were deformed

and metamorphosed during the Late Jurassic Cimmerian orogeny

(Fig.l).

The Thrace block is constituted by meta sedimentary
rocks, paragneisses migmatites association, trondhjemitic
gneisses and meta volcanic association; perthite granife;
quartz syenite and pyroxene-granulite association. Para-
gneisses consist of plagioclase, muscovite, quartz biotite
and exhibite a banded texture. Meta sedimentary rocks are
composed of staurolite-garnet-biotite schist. Tonalite
gnanodiorite gneisses and metavolcanic association are
subjected to strongly foliated cataclastic rocks which
includes mainly plagioclase prophyroclasts set in recrystal-
lized matrix, Trondhjemitic gneisses were inverted to
porphyroblastic granites by -the grdwing of K-feldspars
porphyroblast. Porphyroblastic granite consisted of K-
feldspar porphyroblasts developed in the strongly recrystal-
1ized matrix of musovite biotite, quartz, K-feldspar and
plagioclase. The paragneisses, trondhjemitic gneisses and
prophyroblastic granite were invaded by the hypersolvus
granité which consisted of perthitic K-feldspar and quartz
and biotite. Quartz syenite intrusion cuting the perthite
granite around the Istranca village consist of mainly
perthitic K-feldspar, quartz and orthopyroxene, and includes

pyroxenegranulute xenoliths probably dragged up from the
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lower crust by the molten quartzsyenite intrusion.

Istranca metamorphic belt comprises arkose, shale and
dolomitic marble succession of Lower Triassic age, represent
platform type deposits which are overlain by the greywake,
shale and bimodal basalt-rhyolitic rift volcanics and high
level tonalitic sills of Lower Jurassic age. Carbonate,
carbonate-shale intercalation and gquartz-arenite sucession
of Mid Jurassic age overlie the Lower Jurassic pelagic
association. Thick carbonate sequence of Upper Jurassic age
covers the Mid Jurassic successions. The uppermost part of
the younger complex is represented by thick shale sequencé
of Upper Jurassic age. Istranca metamorphic belt had been
subjected to greenschist facies metamorﬁ%ism and two phase
penetrative depormation by the Late Jurassic Cimmerian
orogeny. Thrace block had been thrusted NE over the Istranca

metamorphic belt.

Istranca Batholith constitutes the .southeasternmost
extention of the Serdnogoran Volcano-plutonic complexes of
Late Cretaceous age., Which were emplaced within the exten-

tional belt, Popov (12, 13, 14).
Istranca Batholith

Istranca Batholith is build up by high level plutenic
badies and their subvéfﬁanic caps of Late Cretaceous age,
which were emplaced within the NW-SE trending extentional
fault zones. The intrusive complexes are exposed within the
zone extending from SE to NW, mapped as distinctive outcrops
which are named Panayar iskelesi, Demirkdy, Karacadag,
Karanlikksy, Siikriipasa, Karadere and Derekdy plutons lie
within the metamorphic rocks of Triassic-Jurassic age
(Fig.2). )

Demirksy pluton is the largest exposure and deeply

dissected composite and multiple intrusion of the Istranca
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Batholith, and has a trianqular shape with 17x12x9 kn.
dimensions. Demirkdy pluton can he divided into three facies
base om its petrological aspects., The northern portion of
pluton is consist of granodioritic facies. The zoned
tonalivric, quartzdiorite, diorite facies lies adjacent of
the southern margin of granodioritic facies. The most mafic
facies composed of the cumulatic gabroic rocks are observed
at the southern end of the dioritic-quartzdioritic lobe. The
western and southwestern portion of the pluton is cons-
tituted by the monzogranite, syenogranite, alkali granite
facies (Fig.3). A migmatitie and migmatitic granite screen
wraps the northeastern peripheries of the granodioritic

facies.

Gabbroic facies is observed at the western margin of
the southern lobe of Demirkéy pluton and is represent;d by
the medium grained equignanular banded melagabro cosisted
of euhedral orthopyroxene and unzoned subhedral basic plagie-
clase. The zoned phase from to quartz diorite and tonalite
js constituted the central part of the pluton. Diorite
facies lie adjacent to gabroic phase. Hipidiomorphic fine
to medium grained equigranular diorite composed of pyroxene
hornblende, and plagioclase. Subhedral pyroxene grains are
embraced by the hornblende. Plagioclase have a combine
twined euhedral tabular core (An 52) and a thin mantle (An
48). Diorite grades to quartzdiorite to the inward by the
appearing of the interstitial quartz among the euhedral
plagioclase laths and hornblendes. 'Tonalitic facies is
the largest portion of the zoned pha;é;of the pluton cosist
of plagioclase, quartz, hornblende and biotite. Plagioclase
laths exhibits two generation same as being in diorite and
quarlzdiorite but the second generation subhedral cover
which ds thicker and more developed in respect to thin
mantle of the dioritic plagioclase. Biotite are usually
involved by the hornblende. Granodioritic facies located at
the NE part of the pluton and consist of plagioclase,

quartz, K-feldspar hornblende and Dbiotite. The =zoned
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subhedral plapioclase exhibite three generation; a euhedral
core, subhedral mant]é and embracing margin. K-felspar and
quartz occurs as interstitial grains among the subhedral
plagioclase hornblende crystals and biotite books. The
granodiorites grades to fine-grained monzogranite which
consisted of subhedral karspat twined K-feldspar, euhedral
plagioclase and quartz. The northern peripheries of grano-
diorite phase is surruundéd by a thin granitic migmatitic
screen Eompose of quartz, K-feldspar and hornfelsic restites
which implies thet this screen is product of the fusion of
the fusion of the hornfelsic pelitiec host. The southwestern
of the piuton is constituted by granitic rocks compositional
range from monzogranite to syenogranite and. to alkali
granite, Alkali granite facies consist of . coarse grained
K-feldspar and granular quartz some contain plggioclase
which yields syenogranitic to monzogranitic variants. The
primary texture of the granitic phase is subjected by
intensive mylonitization and hydrothermal alteration. The
altered plagioclase grains are replaced by fresh K-feldspar
megacrysts. Hydrotermal biotites and chorites replaced after

igneous biotites.

Karacadag pluton crops out as an elongate NE roughly
rectangular bady of 12 km, length, 5 km, wide Karacadag
pluton intruded into carbonate shale succession of Istranca
metamorphic belt and bounded by the faulted mitual contact
along the NE margin with basalt-shale associmtion of  Late
Cretaceous age, and exhibits many characteristic of high
level plutonic complex which capped by subvolcanic injec-
tions. The plutonic mass consisted of two distinctive intru-
sion; the older dioritic phase and younger monzonitic phase.
The plutonic phases were  multiply injected by the dike
swarms gnd capped by the sills of mainly dioritic and
quartzdioritic composition. Diorite facies exposed at the
northern part of the pluton. Fine grained equigranular
diorite consisted of euhedral plagioclase laths, pyroxene
and hornblende. Plagioclase are formed by two generation,

67



PORPHYRY TYPE MINERAL IZATIUNS

euhedral combined twined tabular core and subhedral mantle.
Pyroxene occurs as either euhedral augite or engulfed by

hornblende.

Monzonite as exposed beneath the subvolcanic cap at the
southwestern lobe of the Karacadag pluton. It is comsisted
of subhedral K-feldspar, euhedral plagioclase hornblende and
minor amount interstital quartz. Monzonite 1is variable
textured from coarse grained hipidiomorphic to subporphyric
which characterized'by the changing of K-feldspar in size
and frequence from fine grained interstitial among the
euhedral 1laths to coarse grained poikolitic phenocryst
engulfing plagioclase, hornblende and ©biotite @grains.
Monzonitic phase of the Karagadag plutoﬂ includes numbers

of fine grained dark coloured dioritic xenoliths.

Subvolcanic porphyric cap of Karacadag pluton are
observed as multiple injected dikes, sills and mush shaped
stocks. They can be divided into three types designated here
as A type, B type and C type based on their petrographic
characters and mineral assemblagés. The A type porphyry is
consisted of zoned plagioclase phenocryst set in a fine
grained groundmass of plagioclase microliths. The B type
porphyry can be distinguished from the A type by appearence
of quartz phenocryst. The B type porphyry consist of zoned
plagioclase, gquartz, hornblende and biotite phenocryst lie
in a groundmass of microlithic plagioclases. The C type
porphyry includes quartz both in groundmass and as pheno-
crysts, zoned euhedral hornblende and biotite books. Karaca-
dap pluton is surrounded by the calc-silicatic and banded
hornfels =zones. The host metamorphic were subjected by
intense synintrusive folding. The forcefull effect of the
intrusion results the isoclinal folding of host rocks with

increasing intensity to proximate of pluton.

Karanlikkséy plutons have been seperated from Karacadag
pluton by NS trending metamorphic belt. It cover an area
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of 6 km. long by 3 km. wide. Karanlakkdy pluton comprises a
variety of medium grained intrusive rtocks ranking from
quartz diorite, tonalite and to granodiorite composition.
Fine grained equigranular phases consist of plapioclase,
quartz, pryoxene and amphibole, biotite exposed at the
contact of the plutonic mass. The bulk of Karanlikkéy pluton
is tonalite composition. It consist of plagioclase, quartz,
hornblende, biotite. Granodiorite located at the center of
the pluton and includes subhedral K-feldspar, euhedral
plagioclase crystals, quartz, biotite, hornblende. Quartz
diorite and dioritic phases are observed in the marginal
part of the pluton, and composed, of fine grained equi-

granular plagioclase, hornblende and quartz.

Sikriipasa Kurudere plutonic mass cover an area oOVer
20 km2 with circular shape and consist of domimantly sub-
volcanic multiple intrusions, dike swarm and overlying mush-
shaped volcanics of diorite , quartzdiorite and tonalite .
Southern portion of pluton is constituted by deep steated
alkaline exposure of monzonite, quartzmonzonite and gabro-
monzolite composition. $iikriipasa pluton is suFrounded by
the carbonate host rocks of Mid Jurassic age. Numerous
tonalitic porphyry dike cuts carbonate host of the Siikriipasa
pluton. Transition from the subvolcanic ‘porphyry cap to
hipidiomorphic fine-grained topalite can be followed on the
slope of the Rezve Valley near the Siikriipaga Village. Porp-
hyry rocks can be mapped as dike swarm mushlike stock and
can be divided into A, B, C, D, E, F types porphyries. The
A, B, C, types have exhibit same similar charactgristic as
Karacadag porphyry. The D type porphyries are observed as
dike swarm ir the Karadere area, and characterized by horn-
blende, plagioclase as phenocryst 1lie in fine grained
aplitic groundmass compose of quartz and plagioclase. Horn-
blende phenocryst are euhedral laths range. in 0.5-3 cm,
length. The E type porphyry also includes euhedral quartz in
addition to hornblende and plagioclase phenocryst in the
fine grained aplitic matric. The D and E- types porphyries
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are porticularly important by the cause of their close rela-
tionships with the porphyry type Cu mineralization in Dere-
k6y prospect area. The F type porphyry are the unique porp-
hyry rock including euhedral K-feldspar and euhedral plagio-
clase phenocrysts 1lie in aplitic groundmass compose of

quartz and K-feldspar.

The bulk of the Karadere plutonic outcrop is gquartz
monzonite consist of coarse-grained pinkish K-feldspar and
plagioclase quartz with euhedral augite and biotite books.
The texture is variable from equigranular hipidiomorphic to
K-feldspar megacryst bearing subporphyric K-feldspar occurs
in two from as both interstitial grain among the euhedral
plagioclase laths and subhedral karspat twined megacrysts
engulfing correded subhedral plagioclase laths, augite and
biotite books. Quartz monzonite grades intg mop20nite by
the disappearing of the quartz. The more basic phase is
observed at. . the. Eontact zone of the pluton monzogabro
consisted of plagioclase lafhs. augite, olivine and inters-
titial K-feldspar and. biotite bgoks. Olivine beéring monzo-
gabbro. is fine :grained ophitic textured.. Combined twined
euhedral plagioclase laths are embraced by K-feldspars
mantle and: engulfed by pyroxene. Magmatic diffusion are
observed, at. the eastern margin of the monzonite at the
interior..ouroles of the hornfelsic zone where monzonitic

melt are usually mixed with the high grade pelitic hornfels.

Derekdy pluton exposing as an elongate N-S complex at
the west of the Siikriipasa-Karadere complex intruded into
the calcslate succession, of Early Jurassic age and has a
compositional range from monzonite to quartz-monzonite. But
Derekdy pluton includes the olivin bearing pyroxenite and
gabbros.

The bulk of the pluton is consist of quartz monzonite
and monzonite which are chracterized by the existence of

distinctive euhedral karlspat twined orthoclase megacryst up

.
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to 5-6 cm, lenght lie in a medium grained hypidiomorphic
matrix composed of ecuhedral plagioclase and augite and
biotite books. Poikilitic orthoclase engulfs partly resorbed
plagioclase grains. Augite and biotite are widespread in
both monzonite and gquartzmonzonite. But existence of
granular quartz is the distinctive chacter of the quartz
free monzonite olivine bearing pyroxenite and gabbros are
the most mafic rocks in the _pluton and cosist of mainly
euhedral olivine, orthopyroxene and euhedral plagioclase.
Gabbros exhibit panidiomorphic ophitic texture. Combined
twined euhedral plagioclase laths and subhedral augite
forms ophitic texture with coarse grained euhedral olivine
grains. Porphyric dikes and mush-shaped stocks constituting
the southwestern lobe of the pluton: are characterized by
the appearence of large prismatic hornblende phenocryst and
plagioclase set in a aplitic graundmass of plagioclase set
in a aplitic groundmass of plagioclase and quartz, desig-

nated as the D type and the E type porphyries.
Emplacement of Istranca Batholith

The largest exposured plutonic mass 1is Demirkdy pluton
which constituted by the gabbroic phase, the zoned diorite,
quartzdiorite, tonalite phase, the granodicrite-monzogranite
phase and the monzogranite, syenogranite, alkali granite
phase. The northeastern magin of pluton is wraped by a thin
granitemigmatite screen. Karacadaj pluton lies at the north
of the Demirkdy pluton, which were separeted by a E-W trend-
ing metamorphic septa. Exposing two plutenic mass within
this septe and overprinting high grade metamorphism reveal
that Karacadap pluton and Demirkdy pluton were encountered
beneath this septa. But Karacadag pluton represents high
level plutonic complex with dike swarms and porphyric cap.
Plutonic phase of Karacadag pluton constituted by the intru-
sion of older dioritic and younger monzonitic phases. Karan-
lakkty pluton lies between Karacadag pluton and Sikripasa-

Karadere pluton and small pluton outcrops link these three
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plutonic mass beneath the high grade thermal metamorphic
cover, Karanlikkéy and Sikriipasa plutens consist of tonali-
tic quartz dioritic phase but KkKaradere lobe are constituted
by zoned quartzmonzonite, monzonite phase with a more basic
olivin bearing gabbroic peripheral phase, Siikriipasa-Karadere
plutonic complex is covered by expand of porphyric mush-
shaped stocks and dike swarm. Derekdy pluton and Karadere
pluton seperating by a N-S trending high grade thermal
metamorphic septa of calc-slate succession are encountered
beneath this septa. The Karadere lobe is considered as iobe
eastern continuation of Derekdéy pluton which constituted
by =zoned quartzmonzonite, monzonite and peripheral olivin

bearing gabbros and pyroxente skin.

In this contex lIstranca plutonic complex is considered
to be a batholitic mass constituted by the multiple, compo-
site and 2zoned plutonic mass and the prolonged injection
of dike swarms and the overlying mush-shaped caps, which
was emplaced in Jurassic metamorphic belt with in the NW-SE

trending fault =zone in the Late Cretaceous extentional

regime.

The plutonic masses are cut by prolonged dike injec-
tions and, capped by the sill-like, mush-shaped porphyry
stocks having a compositional range usually from diorite to
granodiorite. The great expand of plutonic exposure are
represented by the deeply eroded Demirkdy pluton which
injected by dike swarm which represents magma conduits of
the overlying porphyry cap but it is entrely eroded now.
Karacadagp and Siikriipasa exposures are composed of both
porphyry caps and plutonic roots., The porphyry caps and
plutonic roots of tonalitic compositions comagmatic, and
having a gradual transtional texture range from fine grained
porphyries to fine to medium grained subporphyries to coarse
grained equigranular hypidiomorphic plutonic rocks which can
be ohserved by the deepening of the exposure at the slope of

the deeply dissected walley such as Rezve Dere,
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In the Karadere and Derekdy area the plutonic mass of
monzonite and quartzmonzonite composition and ils  more
basic skin of olivine gabbros are not injected by porphyry
dike swarm on the contrary they intruded into the porphyry
céps of maiﬁly tonalitic-granodioritic compositions. But
monzonite and quartz monzonitic plutons are also cutted

by the F type perphyry dikes of quartzmonzonite composition.
Contact Metamorphism

Istranca batholith emplaced in the Triassic Jurassic
metasedimentary rock succession consist of metapelite,
marble slate, calec-sltte., Host rock of the Istranca pluton
are extensively subjected by the contact metamorphic effect
in range from albite epidote hornfels facies through assimi-

lation and fusion of foot wall rocks.

The lowest grade of contact metamorphism of the meta-
pelitic roeks is represented by the disappearing of the
schistosity of the phyllite and appearance of the 1light
_spots in ‘black ‘hornfels. Biotite muscovite appear as thermal
metamorphic mineral at the incipent stage of the thermal
metamorphism. Growing of the 1light spot of muscovite is
followed the disappearing of the regional metamorphic
texture of pelitic rocks. Andolosite porphyroblast develcped
in the spotted-hornfels of deccuseyt textured biotite and
muscovite flakes. Cordierite~hornfels consist of cordierit
and andolosite porphyroblast set in the deccuseyt textured

matrix of quartz.

Calc-silicate hornfels zones can be divided into
following zone, calcite-epidote; calcite-epidote—-garnet;
garnet-diopsite and scapolite-diopsite-wallastonite assem-
blages. The 1lowest grade thermal metamorphism effect on
the carbnnate rocks are represented by the recrystalization
of the granoblastic calcite with epidote. Garnet is formed

as bands in the granoblastic calcite and epidote assemblage.
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By the inreasing metamorphic grade epidote disappears and
granphlastic diopsite, garnet calcite Dbecames dominant
assemblage. Diopsite is formed either idioblastic or rounded
grains, Garnet exhibits =zoning <characters, Scapolite-
diopsite, wollastonite assemblage is observed at the «RW
border of the Demirkdy pluton in the inner auroles of
thermal metamorphism, Scapolite occur as poikoblasts
engulfing fine prained diopsite grains. Wollastonite appears
as accicular form Highest grade thermal metamorphism results
the fusjon of the pelitic hornfels at the innerside of
the footwall of the molten intrusion. The mixing of the
hornfelsic melts and intruding magma result to diffuse
of K rich melts through the hornfelsic host. Crystallization
of the K rich melts in the partly fused hornfelsic interior
auro]es.result the formation of the hornfelsic granite and
hornfelsic monzonite which are consisted of the large an-
hedral K-feldspar megacryst 1lie in a hornfelsic aplitic
groundmass compose of fine grained plagioclase quartz and
K-feldspar, recrystallized after hornfelsic melts. The
hornfelsic granite and monzonite formed in the diffused
interior auroles wraping the northeastern peripheries of
Demirkdy pluton, southeastern lobe of Karacadag pluton and
southern 1lobe of Karadere pluton are surrounded by the

folded exterior aurcles of banded hornfels.
Petrogenesis of the Istranca Batholith

Composite multiple and zoned characteristics of the
Demirkdy pluton is also distinctively reflected by its
variation patern of major element oxides. Aykol (11) had
systematically picked, and precisely analysed of 115 samples
from Demirkéy pluton by XPF and flame photometric method
in the labratories of the Manchester and Leicester Univer-
sity. In addition samples from Derekéy pluton analysed
in Centre de Recherches Petrgraphic et Geochimiques, in
Nancy by Aydin (14), and characteristic 5 samples {rom

Demirksy and 3 samples from Derekéy analysed in Minerology
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Department of University of Heilderberg (personal data of
Uztunali) were used to define the chemical characteristic
of lstranca Batholith., Demirkoéy pluton plot as four distinc-
tive group of clustering on the K20, K2+Na20 versus 5102
diagram (Fig. 4,5). Each clustering groups are coincide
with different petrological phases of the composite multiple
and zoned Demirkéy pluton such as the gabbroic phase plot
as distinctive proup displays steeply increasing alkali
trend within the area 1, The zoned diorite-quartzdiorite-
tonalite phase displays a linear trends parelel to 3120
content range from 57 to 67 percent and plot as two adjoined
clustering groups within the area II such as diorite-quartz-
diorite IIa and tonalite 11b. Granodiorite phase plot as a
distinctive group with a linear trends paralel to SizO
content range from 61 to 72 percent within the area II1I
above the diorite-quartzdiorite tonalite trends. Monzo-
granite, syneogranite, alkaligranite phase also plot as a
distinctive group lies with in the are 1V and cluster at
monzogranite 1V a and syenogranite-alkali granite IV b
subareas. Alkali contents displays steeply increasing linear
trend. The zoned Derekdy pluton and its basic skin plot as
two distinctive group Gabbroic phase of Derekdy pluton
plot as scattered within the V and displays steeply increas-
ing alkali trend area. Monzonite and quartz monzonite phases
are also plot as a distinctive group VI and cluster at the
adjoined two subareas monzonite VI a and quartz monzonite
Vi b areas which displays a single linear trends smoothly

increases in both alkali and SiO2 contents.

Plot of Demirkéy pluton on Nazo versus K20 diagram
(Fig.6) depicts similar clustering patern coincide with
petrological phases. Gabbroic phase lie within the area 1
and exhibits steeply increasing Na20 trend. Quartz diorite
tonalite phase plot as distinctive clustering in I1 b area.
Diorite phase plot as scattered within the area Ila which
adjoined to area IIb, Granodicritic phase lie within the

area I1I1 and display a negative regression. trend. Monzo-
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Fig 4- Plot of lIstranca batholith on K,0 versus Si0, diagram.
Clustering grubs: I. gabbrodiorite, IIa. diorite Ilg quartz
diorite-tonalite, III, granodiorite, IVa. monzogranite, IVa.
menzogranite, IVb. syenogranite-zlkali granite, of Demirkoy
pluton, V. olivin gabbro; VIa. monzonite; VIb. quartz

monzonite of Derekdy pluton.
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Fig 5- Plot of Istranca Eatholith on K20 + N320 versus SiO2
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pranite and syenogranite phase plot as a distinctive
clustering at a mutual area 1V but alkali granite scatter
within the area IVb, Gabbroic phase of Derekdy pluton dis-
plays a distinctive clustering V area apart from gabbroic
phase of Demirkdy pluton. The =zoned monzonitic and quartz
monzonitic phase of Derekdy pluton displays two distinctive

adjoined clustering with in the VI a and VI b subareas.

Plot of Derekty pluton and Derekdy pluton on K20/N320

versus Si0., diagram (Fig.7) display very typical variation

pattern cofncide with petrographical phases. This represent
an attempt to integrate both petrological and geohemical
approaches to the classification of Demirkdy pluton and
Derekéy pluton. The variation trends of the idndividual
intrusions in Srednogoran Belt (1) on N320+K20 versus 5102
diagram and clustering pattern of Demirkdy pluton and Dere-
k6y pluton were cross—tabulated in (Fig.8). The variation
trend of the Gorska-Poljana (48), Gramatikova (31), lzgerev
Zeljaskoval (35) intrusives lie within the gabbro (I) and
diorite (I1I a) areas of Demirkdy pluton. Gucal (20) and
Granitova (36) intrusives overlap on granodiorite area (II).
Elisca (25), Tchar Asen (26) and Manastar (32) intrusions
variatiion trends extends from gabbro (I) to diorite (II a)
to quartzdiorite (II b) areas. Molko-Tirnova (33) and
Varsilo (34) intrusion trends extends from gabbro (1) areas
to granodiorite (III1) areas. Plovdiv (28) and Omon (41)
intrusives overlap on granodiorite (III1) and monzogranite
(1V a) areas. The variation trend of alkaline Rosen intru-
sive (46) extending from gabbro (V) to monzonite (VI a) to
quartz monzonite (VI b) areas coincides with Derekdy pluton.
This diagram displays that Demirkdy pluton has involves
~entire variations of the Srednogoran pluton itself. Derekdy
pluton represent the whole range of alkaline trends of the
Srednogoran-alkaline intrusion. Plot of Demirkdy pluton on
molecular ratio of Al,0, / CaO + Na,0 + K,0 versus $i0,
diagram (Fig.9) displays very wide range volues of A/CNK
from 0,5 to 1,5 which reveal that Demirkéy pluton dnvolves
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varions mapmatic phases derived from diflerent ncolascdimen-
tary amd metlaigneous source rocks represents lower Lo middle
and upper crust. The gabbroic phase exhibit the lowest A/CLEK
values range from 0,5 Lo 1,0. The dioritic phase (11 a)
¢luster at bhetween 0,7 and 1,0 interval. Quartzdiorite
(11 b) phase plot as distinct group of clustining 0,9-1,05.
Granodiorite phase (J111) lies betweeﬂ the horizontal Iline
of 1 values define peraluminous composition and of 1.1
values define sedimentary source derived granites. HMonzo-
granite (IV a) and Syenogranite (1V b) phase plot above the
1.1 wvalues which manifest a pronouncedly metasedimentary
source. Plot of Demirkdy pluton on N320 versus KZU diagram
displays high N320 contents for metasedimentary source
derived pranodiorite (11I1) phase and monzongranite syeno-—
granite (IV) phases. But pronouncedly sedimentary source
derived granitic rocks in Atlanta lobe Lewis (16) and
Bitterroot lobe (17) of 1Idaho Batholith, the Caledonian
graniles in the Scuthern Upland at the south of the lapetus
suture zone (18) and European Hercynian two mica granites
have displays distinctively higher NazO contents than
Australian § typé granites and there are no ovelaps between
Australian S type granites and sedimentary source derived
these granifes ploted on NaZO Versus K2O diagram. Na rich
characteristics . of the granodiorite (III1) and monzogranite-
sycnogranite (IV) phases of Demirkdy pluton and no cverlapp-
ing on Austra]ian‘S type granites plot at NazO versus K20
diagram dimplie that granodiorite (111) and monzogranite-
syenopranite (IV) phases of Demirkdéy pluton have been
derived from sedimentary source rocks but not depleted Nazo,
contrary to Lachian S type granites which derived from Nazﬂ
depleted seﬂimentary source., Gabbroic phase (V) of the
Derekdy pluton displays the lowest A/CNK values of Istranca
Batholith and plot as scattered group below the 0,5 line.
The monzonite phase plot as a group clustering at 0,75. The
quartzmonzonite partly overlaps the dioritic (I1 a) and

quartzdioritic (II b) fields of Demirkdy pluton. Few samples
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ploted above the 1.1 line represent quartzdioritic phase

which outcrops north of the Derekdy alkaline phase.

The Istrenca Batholith and the subduction related
typical batholithic terranes such as Coastal Batholith of
Birtish Columbia, Sierra Nevada Batholith of California,
Andean Coastal Batholith in Peru, and Papua-New Guinea
plutons are comparatively ploted on molecular ratio A1203 /
Cal + Na20 + K2
lith has a very wider A/CNK range itself from 0,4 to 1,5

0 versus 5102 diagram (Fig.9) Istranca Batho-

which plots as groups of distine clustering. The magma
spectrum of the Istranca Batholith covers an area pronoun-
cedly wider then the whole ranges of the subduction related
batholithic magmas generated in the island ‘arc, welded arc
accreted terrane, and continental margin arc setting. This
remarks that Istranca Batholith must be generated in the
different setting than subduction related setting. Extention
of the continental margin arc setting. This remarks that
Istranca Batholith must be generated in the different sett-
ing than subduction related setting. Extention of the con-
tinental lithosphere generates alkali basaltic to tholeiitic
melts beneath the stretched continental crust (19, 20).
Rising of the hot asthenospheric melts through the stretched
continental crust result the increasing of the heat flux
along the extentional belt. Emplacement of the hot astne-
nospheric melt within thq,progressively heated continental
crust as sills trigger thé fusion of the roof zone, and
results generation of the batholithic magmas in the
stretched crust (21). The alkali character of the Derekdy
and Rosen plutons and coexistence with alkali basalt (12,14)
in the East Srednogora belt reveal that Istranca-Srednogoran
batholithic magmas were generated within the rift related
stretched continental setting rather than subduction related

island arc or continental margin arc setting.

Majority of the alkaline plutons were recorded with in

the either intra continental extentional or continental
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marpin is generally distributed over a considerable region
"such as the Basin and Rangé province, (22). Colorado Mineral
Belt (23) in the western USA, Bogon Gate rift synclinorium
in New South ﬁalley (24). Monzonite pluton emplaced with in
the stretched belt along the continental margin zre consi-
dered as to be product of the partial melting of the
depleted lower continental crustal or subcontinental eclo-
gités and granulutes (25, 26). Intracontinental extentional
belts are typically represented by the Oslo -Rift belt.
High level multiple batholithic complexes in the 0Osleo Rift
belt consﬁituted by the multiple dintrusion of gabbro,
gabbromonzonite, monzonite syenite, alkali granite and
biotite granite associations (27). The stretching évent in
the Istranca belt were followed by the ascending of the
alkali basaltic volcanism which is product of partial melt-
ign uprising asthenospheric diapir. Asthenospheric melts may
underplated the thined continental cruét along the Istranca
and Burgas Synclinorium. The picritic 'and alkali basaltic
volcanics of Late Cretaceous age located within the axial
ione of the Burgas rift fepresents the eruptions of the
.underplated asthenospheric magma (12). Continental crust
of the Istranca metamorphic belt and Thrace block were
subjected by the high heat flux relasing from underplated
asthenospheric magma and rised asthenospheric melts which
emplaced as sills in the crust, and resulted the partial
melting of the continental ecrust at _ﬁhe different levels
along thé stretched zone. Continental 'melting might be
expectéd above the roof zones of the astherospheric sills,
Rising of the contineﬁtal melts froms the batholitic magma
which were emplaced by the multiple pulsation in the weak
zone. The dioritic (II a) and quartz dioritic (II b) magma
of Demirkdy pluton may be considered to be product of the
partial melting of the undepleted lower continental crust
amphibolite. Ascending of the tonalitic-dioritic melts as a
intrusive mass may result the dragging up of the quasi-solid
mafic material. Reprécipitation of semi-solid refractory

mafic material forms the gabbroic (I) phase of the Demirkdy
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pluton. Mineralegical, textural and chemical gaps between
diorite—quartzdioriter. phasé and gabbroit phase which
exhibiting refractory.cumulatic texture can. be éxplain by
the this formation mode. Gabbroic phase mdy represents the
high 1level asthenospheric sills which precipitated as a
consequénce of cumulatic procces and then dragged up by the
ascending of the ldwer crustal derived dioritic-tonalitic
magmas. Fracfionai crfstallization of the tonalitic magma
results the formatidn of the concentric and zoned dioritic,
quartzdioritic and tonalitic phases from mérgin to inward
same mode as suggested by Bateman and Chaﬁpell (23) for
Tuolumne pluton. Emplacement and fractional crystallization
of the diorite-tonalite association was invﬁded by the
intrusion of the granodioritic magma which probably derived
by the ‘portial pelting of midle crustal.tonalitic gneissic
source rocksl. The. later bulse of granodioritiﬁ-magma may
bollon out the tonalitic margin. Upward movements of the
tonalitic and granodioritic magmas impaft' heat to the
ovérlying heated upper crustal rocks uhich'wﬁuid triggered
the partial melting of the undepleted hydréﬁs méf&sedimen—
tary and gneissic ‘granitic rocké. Partial ﬁelting' of the
upper crustal K-feldspar rich rocks would give the monzo-
granite and syenograditic magma. Succesive emﬁlﬁcement of
the partly crystallized melts (29) of the éfaniiic phase
result the protoclassis in the granitic ‘association of
the Demirkdy pluton. Intra and dinterplutonic: pfogression
from M type to I, to S and A type charactgristic (30) of
the composite multiple and zoned Demirkdy plutoﬂ is_expli—
cabled by the successive melting of fhe various.soﬁrqe'rock
at the different level of the entire section:of‘rock column
of teh stretched continental crust andlmultiple-eﬁplacement
of these melt which canalized up through the weaks zone,

and fractional crystalllization from margin to inwards.

Alkali monzonite magma of the Derekéy pluton may be
product of the depleted lower crustal material which derived
by the releasing of the high heat flux from ;hé underplated
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asthenosphegic melts heneat the lower crust., HMonzonitic
mapma must be ascended with a quasi solid mafic repractory
which are represented by olivine, gabbro, pyroxenite, and
monzogabbro peripherial phase of the Derekiéy pluton. The
zoning characters is also product of the fractional cry-
stallization from margin to inward, Karacadag pluton is also
another composite and multiple pluton of Istranca Batholith.
the emplacement of the dioritic of the dioritic phase was
succeeded by the intrusion of the monzonitic phase porphyric
caps of the plutonic mass were build up by the further
pulsation of the magmas derived at the depth by the procced-
ing partial melting of the stretched crust, following the
consolidation of the plutonic masses of the 1Istranca

Batholith,
Mineralizations Associated with Istranca Batholith

Multiple emplacement of the Istranca Batholith resulted
to formation skarn and porphyry type mineralizations skarn
type mineralizations sited at the contact zone of granite
(IV) and granodiorite phases of the Demirkdy pluton.-  Porp-
hyry type mineralizations can be divided into a deep steated
stockwork type Mo-Cu mineralization and shallow steated

porphyry Cu mineralization.
Skarn type Mineralizations

Skarn type W-Mo-Cu mineralization are observed and
mined at JTkiztepeler and Korutepe fields Skarnification
located at the southern slope of Ikiztepeler crest at the
contact zone of the monzogranite and syneogranite phase and
marble, and may be divided into a prograde inner-garnet-
diopsite zone and outer epidote-chlorite zone in the ikizte-
peler A gallery. Garnetdicopsite zone includes principally
scheelite, andradite, grassular diopsite accompanied with
chalcopyrite. Fine grained scheelite bearing garnet-diopsite

skarn zone sited adjacent to the intrusive body and grades

84



isimeczsay

to outer epidote-chlorite zone. However high grade (garnet-
diopsite) assemblage along the E-W trending shear zone
within the recrystallizated hornfelsic marble in the B
gallery of ikiztepeler field. Garnet-diopsite assemblage
polong with linear trending along fracture zone and includes
fine granined scheelite mineralization proximating to the
intrusive body. Similar skarn occurence also is observed in
the Korudere field at the east of the granodiorite phase of
Demirkséy pluton. Garnet diopsite zone includes fine grained

scheelite and povellite.
Stockwork type Mineralization

The skarnification and associated scheelite mineraliza-
tion was succeeded by stockwork type Mo-Cu mineralization
stockwork type mineralization principally sited within
the strongly mylonitic and intensely altered part of the
monzogranite—syenogranite—alkali granite phase of Demirkdy
pluten at the ikiztepeler field and with in the sheared
zone in the skarnificated skarn zone. Molybdenite minera-
lization occurs as veinlets filling smal cracks within the
skarn zone and cataclastic granite accompained with quartz
pyrite and chalcopyrite. In the A gallery skarn zone Wwas
superposed by formation of the veinlets of moblydenite
quartz chalcopyrite and pyrite. Mylonitic granite is cut by
widespread molybdenite bearing quartz. veins in B gallery.
In the gallery C, E-W trending fractures®within the shearing
zones in mylonitic granite were filled by sulfide minera-
lization mainly containing pyrite, chalcopyrite with molyb-

denite.

5 This silisic assemblapge was superseded by the potassic
assemblage which is represented by intensive K-feldspathiza-
tion within the granite phase of Demirkéy pluton., Hydro-
thermel perthitic-ortoclase entirely replaced after igneous

plagioclase. Molybdenite mineralization accompained with
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the potassic q§semblage was formed as veinlets contituents
with perthitic-orthoclase baptite and-mqbygenite."Pegmatitic
molybdenite occurence is oﬁgerved @E‘Yudadere area within
the cataclastic granitic outcraps jbcated at about 10 km.
east of Demirkdy - plutonb Molyb&énite . bearing K-feldspar
veins has 60 ecm., width, include coarse grained K-feldspar
fine grained moiydenite and minor pyrite and cholcopyrite,
Potassic alteration is expressed by the widespread occu-
renﬁe of hydrothermal K-feldspar, biotite and chlorite
assemblage. The biotite dominant assemblage includes hydro-
" thermal K-feldspar biotite quartz.. K-feldspar occurs as
coarse grained fresh perthitic orthoclase replaced after
sericitized plagioclase and as veinlets with quartz biotite
in the sheared surface. Secondary biotite occurs as fine
grained aggregates of small flake pseudomorphous after
hornblende and igneous biotite: Hydrothermal amphibole also
observed as a constitutens of the K-feldspar quartz and
“biotite veinlets. Chlorite is accompained with the K-feld-
spar quartz assemblage chlorite is observed as fine grained
aggregates. Disseminated chalcopyrite pyrite are unbiquitous

through the chlorite dominant potassic zone.

Destructive quartz sericite chlorite assemblage inten-
sively overprinted on the potassic assemblage. Complete
replacement of igneous plagioclase, orthoclase and hydro-
thermal K-feldspar by the quartz sericite chlorite assem-
blage is common within the destructive alteration zone.

Derekoy porphyry type mineralization is geneticly
related witﬁ D type and E type porphyries. D type porphyry
consisted of coarse prismatic hornblende megacryst, euhedral
plagpioclase phenocryst set in fine grained aplitic ground-
mass. The E type porphyry also includes euhedral quartz in
addition to hornblende and plagioclase phenocrysts in a
aplitic groundmass. These porphyry dikes and small stocks
cut the marble slate -interlayering, clac-slate of Early
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Jurassic ape. Chalcopyrite and pyrite are observed as
veinlets filling and disseminated within the altered part
of the porphyries. Sericite, quartz assemblage is the
dominant alteration type. This feldspar destructive altera-
tion have intensively subjected to plagioclase phenocryst
and aplitic matrix. Sericite is intensively replaced after
plagioclase phenocryst and microlite. Potassic alteration
is represented by the weakly devoloped secondary biotite
aggregates replaced after hornblende. But chlorite epidote
assemblage is very intense and widespread over the outer
holes of the alteration pattern in and around the porphyry
stocks and dikes. Plagioclase and hornblende phenocryst are
replaced by the epidote chlorite pseudomorphs. Chlorite
aggragetes also replaced after igneous biotite. Anhydrite
occurence is widespreadly observéd above the epidote
chlorite assemblage. Principal ore minerals are chalcopyrite
and pyrite which occurs as disseminated and veinlets fill-
ings from within the quartz sericite zone. Disseminated
bornite is also observed unbiquitously in the Derekdy pros-
pect area. Enargite occurence is seen as vein form within
the highy altered volcanic cap spatially close to porphyry

dikes.
Comparision with the Balkanide Porphyry type Deposits

Istranca Batholith is emplaced within the southeastern
prolongation of the Balkanide magmatic belt extending from
Banat to Timok-Serednogora and to Istranca zone, Metallo-
genic provence including massive sulfide, skarn and porphyry
type deposits associated with the Balkanide magmatic belt
of Late Cretaceous age. Metallogenic and petrologenic
aspects of the porphyry and related skarn type mineraliza-
tion have been pronounced by Ianovic et al. (2), Cioflica
and Vlad (3) and Gunesch (4). Principal characteristics
of the interelationships of the massive sulfide and asso-
ciated porphyry copper deposits have been introduced Dby
Jankovie et al. (5), Bogdonov (6, 7, 8) within the Bor

.
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provence in Timok and Panapjurishte in Srednopora belts.
Sillitoe (9) have comparatively correleted with the petrolo-
gical, tectonic and alteration features of the porphyry
Jcppcr and associated skarn type deposits of the Balkanide

belt in the light of the cordilleran perspective.

Porphyry type mineralization associated with Istranca
Batholith can be assorted into two distinctive type based
on the comparation with the Balkanide the Balkanide porphyry
type deposits. Hornblende porphyry stocks and dikes related
Derekty porphyry prospect represents shallow steated sub-
volcanic porphyry occurence in contrast to the deep steated
stockwork type Mo-Cu and skarn type scheelite copper Ikizte-
peler deposits related with the monzogranite-syenogranite-
alkaligranite association of the Demirkdy pluton. Derekdy
porphyry prospect can be compared with Assarel (Petelov,
Vlajkov-Vrkh, Tcar-Assen, Popova Dere) type deposits within
the Panagjurishte provence Assareal type porphyry copper
mineralization associated with quartzdiorite porphyry dikes
were emplaced in the faulted mutual contact between volcanic
rocks of Late Cretaceous age and crystalline basement
complex consisted of Precambrian gneisses and granites.
Porphyry dikes associated with the Assarel type porphyry
mineralizations are related with the deep steated Elishtsa
Ratholith. Bor type porphyry copper mineralization underly-
ing the massive sulfide deposits 1in the Timok provence
represents the highest level porphyry copper occurence
within the Balkanide belt. Porphyry copper mineralization
within the Bor provence (Bor, Veliki Krivelj, Val ja-Strzh,
Dimutri Potok and Majdanpeck) are geneticly related with
the andesite porphyry dikes cutting the volcanic pile but
not pronouncedly related with the batholith underneath the

volcanic rocks.

ikiztepeler stocwork type Mo-Cu and skarn type schee-
lite mineralization is the deep steated and deeply eroded

exposure with in the Balkanide porphry belt. Geneticly and
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spatially relationships between the granitic phase of Demir-
l:éy pluton and its porphyry caps are obliterated by meeans
of the erosion of the porphyry roef of the pluton., High
grade thermal metamorphism and partial melting of the host
rock also delineate that Derekdy pluton have deeply eroded
and considerable amount porphyry rtoof rocks were removed.
Porphyry Cu-Mo mineralization associated with skarn type
deposits in the Banat provence are pgeneticly related with
the deeepsteated hypidiomorphic plutonic stock emplaced
into the N-S trending fault zone with in the carbonate rocks
of Mezosoic age. Emplacement of the plutonic stock into
carbonete host enviroment resulted the formation of the
both porphyry and skarn type deposits. Medet porphyry Cu-Mo
deposits in the Panagjuristhe provence also associated with
the deep steated plutonic intrusen invaded into Precambrian

gneisses and granites.

The well devoloped alteration pattern and widespread
potassic alteration zone rTepresented by K-feldspar and
biotite assemblage within the granite phase of Demirkdy
pluton arocunt ikiztepeler field is the most characteristic
hydrothermal alteration related with porphyry mineralization
within .the Balkanide porphyry belt where hydrothmeral
alteration patterns are not well devoloped. Medet porphyry
copper mineralization accompained by the formation of the
K-feldspar and biotite assemblage is the other deposits
which potassic alteration is documented. The shallow steated
porphyry mineralization are accompoined by dominantly
quartz-sericide alteration. Potassic alteration is only
represented by the weakly and locally developed biotites.
Derekoy porphyry prospect has closely similar characteristic
of the shallow steated dike-stock related porphyry minerali-

zation within the Balkanide belt.
GCenesis of the Porphyry type Mineralization

ikiztepeler porphyry molybdenum-copper deposit and
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skarn type scheelite mineralization are geneticly related
with granitic phase of Demirkéy pluton. The mineralization
and .hydrothermal alteration pattern of lkiztepeler area
conforms to the classical zoned pattern expected in the
bottoms of the stockwork type mineralization system which
are characterized by the well devoloped K-feldspathization
zone (potassic assemblage) and surrounding feldspar destruc-
tive zone (quartz-sericite assemblage) (31). Porphyry molb-
denum system have been reffered as subduction-related,
rift related (32); as granodiorite system, granite system
(Mutschler et al. 1980); as cale-alkaline and alkaline
deposets (33) and fluorine deficient and florine rich system
(34) din respect to their tectonic setting, petrological
character and chemical composition of associated plutonic
rocks and volatile content of magmatic system. Metallogenic
character of the batholithic system are determinated by
the source. rocks of the bathelitic magma. Metallic consti-
tuents of the magmatic system are incorparated from the
parentel source rock during the melting proccess or picked
up from the overlying rock column while magma ascending up

throught the overlying rock pile (35).

Tenary plot of Demirkdy pluton on nomatif orthoclase,
albite, anorthite diagram display four distinctive group
gabro (I), diorite (IIa), tonalite (IIb), granodiorite
(I111), monzogranite (IVa) syenogranite, alkaligranite (IVb)
fields which conform to the tonalite granodiorite and
granite fields of classification of Baker (36) (Fig.10).
But clustering of the tonalite (IIb) of Demirkdy pluton
lie at the granodiorite-tonalite boundary of Baker (36)
classification. Monzogranite, syenogranite, alkali granite
association of Demirkdy pluton lie within the ganitic field
of Baker (36). On the other hand granitic assemblage of
Demirkéy pluton plot in the centre of the interrior trian-
gule defines gfanitic rocks in sense of Tuttle and DBowen
(37) (Fig.11) on normatif quartez, albite, orthoclase
diagram. Granodiorite (II1) and tonalite (11b) phase of
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Fig 10- Tenary plot of Demirkdy pluton on normatif ortho-
clase, albite, anerthite dizgran,
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Fig 11- Tenary plot of Demirkdéy pluton on normatif albite,
orthoclase, quartz diagram, ’
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Demirkoy pluton Jocated at the Q~Ab line of the interrior
triangule. DMonzopranite syenogranite phase of Demirkéy
pluton associated with porphyry Cu-Mo and skarn type schee-
Jite mineralization conform with the granite molbdenite
system of Mutschler et al., (31). High silica 75<Si02 and
potassium 5<:K20 content and peraluminous characters of
syenogranite, monzogranite phase of Demirkdy pluton (Figs.
4, 12) concide with Climax type stockwork molybdenium
deposits of Westra and Keith (33). Monzogranite and syeno-
granite phase associated with JIkiztepeler mineralization
ovelap the highest A/CNK is delineated by the Mo porphyries
vhich examplified by the Colorade mineral belt extenticnal
deposits (Climax, Henderson, Mount Emmons) and British
Columbian oceretianary belt compressional deposits (Boss
Mountain, Endako) on the malecular ratio of A1203 / Ca0 +

N320 + K,0 versus Si0, diagram (Fig.12).

Endoka &and Boss Mountain Mo deposits associated with
Cretaceous intrusion located within the Intermontone belt
(38 related with the post accretion. A type subduction
events (39), Quartz Hill alkali granite was emplaced in to
Coast Range plutonic complex related with the transform or
extentional faulting. Thomson Creek pluton enclosing the
stockwork type molybdenite deposits was formed as a con-
sequence of the combined effect of the westward dipping
A type subduction and eastword dipping B type subduction
(40 are also displays high A/CNK characters (41, 42). Beside
this compressional porphyry molybdenium system Urad-Hender-
son (43), Mount Emmons (44) mineralization are associated
with multiple granite intrusion of alkaline character which
were emplaced in the extentional belt. Alkali granite porp-
hyry is considered to be product of depleted lower crustal
pyroxene granulite (45) which was underplated by the upwell-
ing asthenospheric melt. Bimodal <character of Colorado
mineral belt including monzonite and alkali granite intru-
sions is resemble to the bimodal composition of Istranca

Batholith, In both belt mineralizations are closely related
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PORPIYRY TYPE MINEI;'AL IZATIONS

with alkali granite association while monzonitic pluton are
barren. But ikiztepeler deposit was formed at depth in
respect to high 1level Colorado mineralization systems.
Subvolcanic cap of the Demirkdy pluton enterely eroded thus
the high level apex portion of the porphyry system was
dissected. Although Ikiztepeler Molybdenium deposits is
considered to be battom of the high level porphyry system

such as Colorado mineral belt molybdenium deposits.

Lead isotope analyses of two sample picked up from
lkiztepeler A and B galleries (46) plot within the upper
crustal field and very close to the upper crustal curve
of (47) (Fig.13). The sample carried out from A gallery
display very high 207 Pb/204 Pb and plot at highly radio-
genic area in respect to upper continental curve whereas
the sample obtained from B gallery closely plot on the
continental curve 208 Pb/204 Pb values, This case remarks
lead isotope in the Ikiztepeler area have been derived from
two distinctive upper crustal source rock which include
highly radiogenic and very highly radiogenic 1leads. Both
of the sample A and B have very close values and plot at
the end of the continental curve. Sarchesme and Columbian
samples are less radiogenic in respect to rift related
continental ikiztepeler porphyry Mo mineralization. On the
other hand lead isotopes of the Ikiztepeler mineralization
overlaps the Henderson Mo porphyry deposits of Colorado
mineral belt, But Ikiztepeler deposits displays very high
207 Pb/204 Pb volue in respect to Henderson deposits.

Dereky porphyry copper occurence related with the
tonalitic porphyries plot at I type granitoid field and
overlops on Bougainville (48) and El1 Salvodor porphyry
copper deposits (49) (Fig.12). Overlapping of the Derekdy
porphyry system emplaced in the intracontinental rift belt
and the continental margin arc and arc continental collision
type porphyry system reveal that these three distinctive

type porphyry systems have orginated from lower continental
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PORPHYRY TYPE MINCRALTZATIONS

crustal material. Plutonic assemblage associated with 1hiz-
tepeler and Derekdy mineralizations pleot on the mineralized
pluton fields of Papua-lKew Guinea (50) island arc and south-
west USA  (50) continental arc related porphyry csystems

expect the dioritic phase (IIa) (Fig.l4).
Tectonic Setting

Banat-Timok-Srednogora-Istranca volcano-plutonic belt
(SVP B) of Late Cretaceous age including batholithes con-
sisting of gabbro-monzonite-syenite, gabbro tonalite grano-
diorite association are interpreteted as either to be intru=-
sions emplaced within the continental margin arc (51) dintra
arc basin (52) back-arc basin (53, 54) setting as a con-
sequence, of the subduction of the Vardar ocean bencath the
Rhodope Belt, or within the rift =zone opened above the
suture belt extending between Moesian platform and Thrace
block (55, 56, 57, 13). The formers suggestions on the
developing of the (S VP B) are agreed on the subduction
of the Vardar ocean beneath the Rhodope belt during the
Late Cretaceous time whereas the Vardar ocean is considered
that was terminally closed in the latest Jurassic time
(58, 59, 60). Disappearing of the Vardar ocean by the Late
Jurassic collision excludes the former suggestions oceanic
domain existed between Moesian platform and Rhodope fragment
was closed in the Albian time (61, 62)., Post-collisional
subduction of oceanic crust and lower continental crust of
the Moesian platform beneath the Rhodope belt (56, 62)
resulted the opening of the (5 VP B) rift within the over-
riding Rhodope block coeveal with the northword transporting
of the thrust sheet over the underriding Moesian platform.
Upwelling of the mantle derived melts underplating beneath
the NE-SW strecthed and thinned Rhodope block resulted the
generation of the three modal alkaline, basic and acidic
volcanie (14, 1, 12) by the partial melting of the crust
and asthenospheric segrapation. Batholithic magmas which

tonalitic and pgranodioritic, granitic and monzonitic
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composition were gpenerated by the partial melting of the
respectively undepleted lower crustal amphibilites, middle
and upper crustal geneissic rocks and depleted lower crustal
6t subcontinental mantle granulite and eclogites. Porphyry
type mineralization within the DBalkanide belt were occured
related with the crustal derived plutonic rocks (Figs.

15, 16). .

Pelaponian belt was commeced to subduction beneath
the Rhodope belt during the Eocene-Oligocene time as a
consequence of the reactivization of the Vardar suture
belt (62, 57). The Almopias nappes thrusted southward over
Pelogonian belt and under thrusted beneath the Kerdillon
nappes during the Eocene time (59). The Transbalkan-strip
(55, 56) volcanic and plutonic belt extending along the
Serbo-Macedonian, Vardar belt within the NW-SE thrusting
zone might be formed as a consequence lithospheric detach-
ment of the subducted lower crust and sinking to mantle.
Detachment and sinking of the thickened cold lithospheric
blob is conceded by the ascending of the hot asthenospheric
melts which resulted melting of the overlying crustal rocks.
Bucim and Serbo-Macedonian porphyry occurence (63) and
antimonite deposits of Serbia and Macedonia (14) were

occured related with these magmatism of Eocene-Oligocene

age (Fig.17).
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SEPTEMBER NO :

CATALCA DOLAYINDAKD LEVAZIM BIRLIGT (ISTANBUL ILI)
ALANININ JEOLOJIG] ve MUHENIMSLIK JEOLOJIE

MURD GGRUNEY. Y. U, Midhendlslik Fakiiltesi, Istanbul

OZET

Bu  calisma Cataleca kazasi yakininda yer alan 1. Ordu'ya
ait bazi bina ve Dbarakalarin duvar, Rkirlsz ve Reolonlarinda
goriilen ve zeminle iliskili oldugu Dbelirlenen kKirik ve catlak
sorununun incelenmesi amaci ile yapilmigtir. Bu c¢aligmanin
sonucunda a8zl edilen yenilmelerin temel zemininin niteligini
bozan ylzeysel sularin neden oldufu  ortays koimis,  bina
temellerine bu sularin sizmalarinin mani olunmasiyla sorunun

giderilebilecegi sonucuna ulagilmistar.

GEOLOGY AND ENGINEERING GEOLOGY OF COMMISSARY
UNIT AREA AROUND CATALCA (ISTANBUL)

ABSTRACT

In this study Geological and, soil mechanical properties
of . an area. near Catalca town were investigated., In the area
where the Army buildings and barracs were built, the columns
and the walls of the barracs display failures in the forimsg of
fractures and joints. As a result of this study it has been
establizhed that such failures are closely related Lo the
action of surface water and can be improved when the water is
prevented  from seeping into the basement of the buildings and

barracs.
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CATALEA LLVAZTIM BIRLIGT ALANTNTHN JEOLOIIST

GIRLS

iztanbul-Catalea yakinlarinda bulunan 1. Ordu Levazin
Depolarindaki zemin problemlerinin ve yapilarda meydana gelen
catlamalarin  incelenerelk bir rapor diizenlenmesi talep
edilmistir. tnsaat alaninda incelemeler vyapilarak, gerek
arazi gozlemleri ve gerekse alinan numunelerin  laboratuvar
incelemelerinden, alanin temel zemin durumu deferlendirilmesi

vapllmistir.

BOLGESEL JEOLCJI

Gonelde ileri derecede metamorfik birimlerden olusmus olan
temelin hemen ilzerinde daha az metamorfik kayaclar bulunurlar.
Tiim bu metamorfik seri iizerine Eoseden baslayan kel kayalar:

diskordan olarak yer alirlar [1].

EOKt TEMEL

Temel kayaclari hakkinda cesitli calismacilar tarafindan
birbirleriyle celisen fikirler ortaya atailmistir KSIAZKIEWICZ
[21. Yaklasik E-W deogrultusunda g¢ikarmis oldugu kesitlerden
gnayslarin Devoniyenden daha yasli olduklarini, diyoritik
sokulumlar ile metamorfik seriler Uzerine diskordan olarak
gelen kuvarsitlerin, fillatlar ve parlak sistlerin sirasi ile
alt-orta ve list devoniyen yasinda olduklarini, mermerlerin ise
karboniferde cokelmis clduklarini belirterek yoredeki
volkanitlere de Ust Xkarbonifer-permiyen yasini vermistir.
PAMIR ve BAYKAL (3] Yaldiz daglaraindaki gnayslari, Kambriyen
olaralk  kabul etmislerdir. AKARTUNA (1] ise Catalca-Karacakdy
bolgesindeki metamorfitleri, Gnayslar ve Kuvarsitsist
serilerini iki ayri birim olarak gdrmis ve bu ileri metamofik
layaclara Siliriyen wve Orta Devoniyen yasim vermigtir.
BURKUT (4] Istranca Masifine ait metamorfik kayag¢lari jenitik
olarak incelerken, bu kayalara belirgin bir yas vermemistir.
AYDIN [5] Kairklareli gnays1 olarak bilinen birimin esasinda
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yesil sist fasiyesinde metamorfizma gec¢irmis fakat Dbirincil
telkstlirdni muhafaza etmis bir monzogranit oldugunu
gavunmustur. Rb-Sr yoéntemi ile yapilmis olan yas tayininde bu
birimin yerlesme yasinin 250 my.. metamorfizma yasinin ise 150
my. elarak saptamistir. AYKOL [6] Demirkdy sokulumuna ait
115 6&rnegin majdér ve iz elementleri bakimindan sistematik
dagilimlariny incelemis, ayrica Demirkdy sokulumunun iki ayra
magmadan tiredigini wve bu magmalarin ayri ayri katilasarak
farklilagtiklarini belirtmistir. OZTUNALI ve USENMEZSOY (7]
Istranca Masifindelki kuwvarsli feldispatl: sistlerde glney
istikametinde potasyum feldspat megablastlarinin dereceli
olarak artmasinin izlendigini ve Dbaslangicta hakim olan
sistozitenin megablastlarin artmasi sonucu azaldiklarana,
porfiroblastik deokulu bhir granitik kayacin clustufunu ileri
siirmektedir. GEORGI, A., CHATALOV (8] Bulgaristan'da Para ve
Orto metamorfik kayag¢larin yasinin baza calismacalar
tarafindan Prekambriyen olarak kabul edildigini aciklamistir.
ILKISIK (2] vapmls oldugu jeofizik Slc¢lm ve hesaplamalar ile
Kirklareli vydresinde kitasal kabuk kalanliginin 38-42 km
arasinda degistigini saptamistar. Yukarida anilan
aragtirmacilar genellikle Yildaz daglarini ve burada
yiizeylenmis olan temel kayalarini &z olarak ele almaktadarlar.
Oysa calisma alanini ayrintili bir sekilde incelemis olan
Akartuna (1) calismalarinda bolgedeki tim jeclojik sorunlara

derinlemesine irdelemistir.

EQSEN
Eski temel iizerine diskeordan olarak gelen Eosen,
konglomera; kumtasi ve nadir olarak marndan olusan

Litesien-Oversiyen seviyeleri ile kumtasi, kirectasi, kil,
konglomera arakatkila kalain marnlar iceren Oversiyen—

Priaboniyen seviyeleri ile temsil edilirler. Birimden
derlenen Nummulites concortus DESH., Nummulites striatus
BRUG., Nummulites rouaulti d'ARCA, Orbitolites complanatus
LAMK., Alveolina gibi fosillerden birime Eosen yasi

verilmistir.
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NEOJEN

tist Miyosen birimleri Congeria’la kirectaslara,
konglomeralar ve ince katmanli kum, kil ve marn'dan olusmus
bir karton serisi (balikli seri) ile temsil edilmektedir. Bu
birimden Congeria, Nummulites, Operculina, Rotalia., Bryczoa ve
Melobesia gibi fosiller devlenmistir.

PL1IYOBEN

Genellikle kirmizi renkli, kumlu, killi, ¢akilli, Kkumtasi
ve konglomeralarla temsil edilmistir. Kum, kil ve cakillar
arasinda muhtelif Dbiylikliikte, silislesmis agac govdelerine
rastlanmaktadar. Cakillar degisik renkte radiyolarit, jasp,
cakmaktasi, kuvars, kuvarsit ve deJisik koékenli metamorf
kayalarin cakillaraindan olusmaktadir.

KUVATERNER
Kuvaterner, kumul ve allvyonlardan meydana gelmistir.
INCELEME ALANININ JEOLOJ1SI

Inceleme alani Istanbul ili-Catalca kazasina yaklagik 7-8
lkm uzaklikta Go8ke¢eali koyd yakininda, asfalt karayolunun
dogusunda metamorfik kayalardan olusan bir yamacin eteginde
bulunmaktadir (Sekil 1). Genis bir dlzlik halinde olan bu alan
pratikte diz ve engebesizdir.

Inceleme alaninda, b&lgenin temelini gnays. kuvarsit wve
kuvarsitsist (Levha 1, Sekil 1), mikasist wve fillat gibi
metamorfik kayalar olugturmaktadar. Bu birimleri granitik
intriizifler kesmigtir.Metamorfik ve granitik birimler ilizerinde
Eosenden baslayan ¢okel kayalar diskordan olarak yer alairlar
(Levha 1, Sekil 2).
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Sekil 1. Inceleme alaninin mevki haritasi

PALEQZOY1K

tnceleme alaninin temelini mikasist ve kuvarsitsist gibi
metamorfik kayalar olusturmaktadir. 4 No'lu deponun yaklasik
50-60 m. gilineyinde yer alan kuvagsitler, dayanimli olmalara
nedeniyle topografyada yﬁksekliilari olusturmaktadirlar.
Kuvarsitler. sert-saglam, pembemsi ve boz renkte, ince orta
ijyi katmanli, som, dayanikli, iyi gelismis eklem takimina
sahiptir. Az miktarda mika pullari (serisit) icermektedir.
Kuvarsitler N 15 E dogrultuludur. Birimin egimi ise SE ya 31
derecedir. tnceleme alaninin genel jeolojisine ait skec¢ harita
Sekil 2'de verilmistir.
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LEVHA I

1.insaat alaninin temelinde yer alan Metamorfik Kuvarsitleri yakindan

gosterir fotograf.

2.insaat alaninin yakin dolayinda temel ve onun ilizerini drten geng ortu
birimlerini gtsteren fotograf. Ekili ardzi; iki birimin yaklagik sini-

rina karsilik gelmektedir.
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——

NEQJEN 2| Atuvyon

EOSEN E@Kuklcmli Kiregtast.
5$S5 Kuvarsist

Sekil 2. Inceleme alaninin ve yakin dolayinin genel jeolojisini gosteren

skeg harita.

7 No'lu gozetleme kulesi civarinda kuvarsitler iyi

gelismis eklem takimina sahip olup hafif kivrimlidar.

9 No'lu barakanin civarinda metamorfik gistler bloklar
halinde, boz-sari renkte, ince taneli, c¢ogunlukla bozusmugtur.

EOSEN
Eosen kirectaslariy inceleme alaninin kuzeyinde mostra
vermekte olup eski temel iizerinde diskordan olarak oturur.

Birim vyiizeyde bez renkli ve cokca erimelidir. Siki, sert,
orta kalinlikta, yeniden Dbillurlasmalil ve bol fosillidir.
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fepellikle ak. boz renkli, altere, kof olup kirik yizeyleri
beoyunca gelismis erime basiuklara mevcuttur. Karst boslufdunun
icini dolduran travaertenlere yer yer rastlanmaktadir.

FUVATERNER
a- Aldvyon

tnceleme alaninin yakin dogusundan gecen dere vyatag:
boyunca mostra vermektedir. tnceleme sahasinda en genc Dbirim
olup, alttaki birimleri diskordan olarak Orter. Taneleri
olup, alttaki birimleri diskordan olarak orter.

b~ Traca

tnceleme alaninin dogusunda metamorfik sistleri diskordan

olarak &rten traca malzemesi gdzlenmistir.
ZEMIN PROFILI

Zeminin yapisini belirleyebilmek igin actirilan inceleme
cukurlarinda zemin lst ylizeyinden itibaren 80 cm. kalinlakta
degisik boyutlarda cesitli kayalarin c¢akillarini iceren dolgu
seviye ile Dbitkisel toprak tabakasi, altinda kahverenkli
cakilly kumlu, siltli kil tabakasi. en altta ise bdlgenin
genel temelini olusturan metamor fik kayalar yer almaktadir.

YERALTI 5UYU DURUMU

tneeleme alaninda actirilan muayene cukurlarainda ©&nemli

olabilecek, yeralti suyuna rastlanilmamistar.
ARAZ! ve LABORATUVAR DENEYLERI

tnceleme alaninda yerinde cep penetrometresiyle yapilan
Glciimlerin yanisira temel cukurlarindan alinan &rselenmis
zemin numuneleri lizerinde laboratuvar deneyleri yapailmistir.
Temel zeminini teskil eden tabakanin ince danell kismi icin
kivam limitleri:
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Likit limit W % 36

Plastik limit Wy % 25
‘Plastiklik indisi Pi % 11

degefleri elde edilmis ve diisiik plastisiteli siltli kil oldugu
belirlenmigtir.

MUHENDiSLtK JEQLOJISIT

Insaat alaninda mihendislik jeolojisi ve temeli olusturan
birimlerin =zemin &zelliklerinin deferlendirilebilmesi icin

sahada jeolojik calismalar vyapilmistir. Ayrica araziden
derlenen numuneler lzerinde laboratuvar deneyleri
gerceklestirilmis, actirilan temel cukurlara ayrintila

incelenmigtir. Metamorfik ve ctkel kayalarin yer aldigi bu
alanda katman eZim ve dogrultulari ile farkli formasyonlarin
dokanak ézellikleri yerinde yapilan gdzlem ve dlclimler ile
incelenmigtir.

Ingaat alaninda heyelan olafiligi ve yeralti suyu etkisi
arastiridmigtir. Incelemé'konusu arazide zemin akmalarina ve
toprak kaymalarina igaret eden heyelan belirtilerine
rastlanmamis olup arazinin jeomorfolojik acidan stabil oldugu
belirlenmigtir.

Actirilan inceleme cukurlarinda Snemli olabilecek yeralta
suyuna rastlanmamigstir. Ancak betonarme depolarin ve
barakalarin cevrelerine drenaj yapilmamig .olmasi nedeniyle
yluzeysel sular temel altina sizmig ve =zeminin tasima giiclni
zayiflatmigtar. Bu nedenle temellerde farkli oturmalar
meydana gelerek yapilarda catlaklarain olusmasina neden
olmustur.
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SONUCLAR

Inceleme konusu arazide =zemin akmalarina ve toprak
kaymalarina isaret eden heyelan belirtilerine rastlanmamils
olup arazinin jeomorfolojik acidan stabil oldugu

belirlenmistir.

Actirilan inceleme gukurlarinda Snemli olabilecek yeralta

suyuna rastlanmamistir.

Depo ve barakalarin cevresinde temel zeminini ylizeysel
sularin zararli etkisinden korumak amacil ile drenaj tedbirleri

alinmas1 halinde ¢éziim sonuca kavugturulmus olacaktar.
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KURZFASSUNG

Das Nebengestein der Chromit-Lagerstaette Kizildag ist
Harzburgit. Chromit ist sowohl linsenf&rmig als auch stratig-
raphisch massiv, gebandert und als Leopardenerz mit Dunit

ilberzogen anzutreffen,

Hauptmineral ist Chromit, wobei in geringen Mengen
Heazlewoodit, Millerit, Spinell und/oder Magnetit vorkommen.
Gangminerale sind Olivin, Serpentin, Chlorit (Pennin, Kaemme-
rerit, Klinochlor, Leuchtenbergit) , Tremolit, Grunerit, und

in Spuren Calcit.

Cr203-Geha1t der Verezung liegt jenach der Lagerstaette
swischen 30-45 % . Etwa zehn dieser Lagerstaetten werden von

privaten Unternehmern abgebaut .

Die Lagerstaetten sind in zweil Lagerstaetten-Typen
unterteilt und jeweils Proben genommen. Diese Proben wurden
unter 2,0 mm zerkleinert und in Kornklassen 1-2 mm; 0,5-1,0
mm: 0,315-0,5 mm; 0,2-0,315 mm; 0,1-0,2 mm und -0,1 mm klassi-

ert-Diese wurden bei der Herdaufbereitung verwendet. Zum Schluss
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wurden die Ergebnisse der Herdaufbereitung kommentiert. Die
besten Resultate wurden mit den Kornklassen 0,2-0,315 mm der
beiden Lagerstaettentypen erzielt; und zwar bei dem &stlichen
Teil ein Konzentrat mit 51,88% Cr203—Gehalt und 95,52%
Ausbringen und beim westlichen Teil der Lagerstaette ein Kon-

zentrat mit 53,50% Cr203—Geha1t und 94 ,09% Ausbringen.

UZET

Kizildag krom yataklarinin yan kayaci harzburjittir.
Krom cevherlesmeleri mercek ve stratiform sekilde masif, be-
nekli, bantli, leopar doku ve yapilarda dunitik kilaiflarla

sarili olarak bulunur.

Kromit kiitlelerinde baslica cevher minerali kromit iken
¢ok az olarak heazlavoodit, millerit, spinel ve/veya manyetit
saptanmistir. Gang mineralleri ise olivin, serpantin, klorit
(pennin, kemmererit, klinoklor, leuhtenbergit) , tremolit,

kromlu-tremolit, grunerit ve gok az kalsittir.

Cevherlesmelerin Cr203 tendrii $30-45 arasinda yataga
bagli olarak dedismekte ve sdz konusu yataklardan on kadara

halen 6zel sektdrce zaman zaman igletilmektedir.

yukaraida genel &6zellikleri belirtilen iki grup krom ya-
tagindan alinan &rnekler =-2.0 mm'ye ufalandiktan sonra, -2,0
+1,0, -1.0+0,5, -0.5+0.315, -0.315+0.2, -0.2+0.1 wve -0.1 mm
tane siniflarina ayrilmis laboratuvarlarda Wilfley sallantila
masasinda denenmis ve zenginlestirilen drneklerin analiz so-
nuclarina bagli olarak zenginlegtirme basarilara yorumlanmis-—
tir.

Sonucta, Dodu kesimi krom yataklari igin -0.315+0.2 mm
tane sinifinda %51.88 Cr,04 tendrlil kromit konsantresi %95.52

verimle lretilmigstir.

1. EINFOHRUNG

Chromit-Lagerstaette Kizildag liegt etwa 25 km siidostlich
von ISparta-E§irdir und breitet sich auf einer Pliche von 49 km®

in Harzburgiten aus.
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Abb.1. Locationskarte der Lagerstaette

Das Chromit-Vorkommen Kizildad wurde entsprechend seiner
geographischen Lage in westliche und &stliche Lagerstaetten
unterteilt und getrennt’ untersucht. Obwohl in der Region
Kizaildag zahlreiche Chromit-Massen vorkommen, wurde die erste
Untersuchung dieser Art von Kuscu (1) vorgenommen. Die
vorherigen Arbeiten in dieser Gegend waren meﬂf petrographisch

oder allgemein geologisch orientiert (2,3,4).
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Chromit-Vorkommen dieser Region sind als kleine
Lagerstaetten bekannt, weil die Schiirfarbeiten nicht mit
Bohrungen unterstiitzt wurden. In den letzten Jahren bauen

manche Unternehmer Chromit dieser Region ab.

Im Rahmen dieser Arbeit wurden die Geologie, Mineralo-
gie und die Aufbereitbarkeit der Chromit-Lagerstaetten

untersucht.

2. GEOLOGIE

Im untersuchten Gebiet kommen dem Antalya-Komplex ange-
hérend Schlangenformation (4), Dulup-kalkstein (3) und Kizil-
dag Harzburgiten (2) vor (Abb.2).

In der Region wird die Schlangenformation mit roten
Radiolariten und manganhaltigen Kalksteinen vertreten (1) .
Grosse Flaechen bedeckende Dulup-Kalksteine werden in dolo-
mitische, oolitische, resifal-und alghaltige Komponenten
unterteilt (3).

Peridotit-Massiv von Kizildad besteht aus Harzburgit,
Pyroxenit-, Diabas-, Gabbro-Pegmatit-Massen. Pyroxenit, Dia-
bas und Gabbro-Pegmatiten kommen im Massiv zum Teil gangfdr-
mig vor. Harzburgit beinhaltet Olivin, Orthopyroxen, klinopy-
roxen, und auch in geringen Mengen Chromiten. Serpentinisie-
rung im Massiv wird kaum beobachtet. Unter diesen Gesichts-

punkten ist das Massiv ein typischer Tektonit.

Im untersuchten Gebiet befindet sich auf dem Kizilda&-
Harzburgit, die schlancenformation, aufder wiedeium Dulup-
Kalkstein liegt (1).

3. CHROM!T-LAGERSTAETTEN

Chromit-Massen der Region zeigen an etwa 30 verschiedenen
Stellen Aushisse.(Abb.2). Chromit-Vorkommen wurden je nach
ihrer geographischen Lage und ihrer Eigenschaften in &stlic-
her und westlicher Teil unterteilt (1) Waehrend die Maech-
tigkeit der Gaenge von lagerstaette zu Lagerstaette sich
aendert (max.5,5m), erreicht die seitliche Ausbreitung bis zu
50 m. Ostliche Chromit-Vorkommen haben NW-SO Richtung mit
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Abb. 2: Geclogische karte des chromit - vorkommens kizildag
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Einfallen ‘von 35°-65° in NO. Die Westlichen haben NO-SW
Richtung und 60°-70° Einfallen in SO. In Duniten eingesch-
lossene Chromit-Massen zeigen liberwiegend magmatische Baende-
rungen und linsenfrmiges Gebilde. Durch tektonische Beans-
pruchung plastisch deformiertes und relativ kleines Chromit-
Vorkommen Kizildag zeigt die typischen Eigenschaften der
alpinischen Chromit-Lagerstaetten. Diese sind Linsenfdrpmig-
keit, kleines Ausmass, deformierte Massen sowie mineralogische

und chemische Eigenschaften (8,9).

Chromit-Lagerstaetten liegen im allgemeinen in ihrer
originalen Lage. Teilweise sind manche durch die plastischen
Deformationen hervorgerufenen Abfliessen der Chromit-Massen
sowie durch die tektonische Beanspruchung Stdrungen und

dgrwerfungen zu beobachten.

4, MINERALOGIE

Von Chromit-Massen genommenen Proben wurden Schliffe
hergestellt. Diese wurden dann mit Hilfe des Mikroskops und
Rontgen-Difraktion analysiert und dabei sind folgende Minera-
lien festgestellt worden: Chromit, Heazlewoodit, Millerit,
Spinelle und/oder Magnetit. Als Gangmineralien sind Olivin
Ortho-Pyroxen, Tremolit, chromhaltiger Tremolit, Serpentin,
Kaemmererit, Klinochlor, Pennin, Leuchtenbergit, Grunerit und

in geringen Mengen auch Calcit bestimmt worden.

Die Korngrdssen der untersuchten Chromit-Teilchen liegen
Zzwischen 3 mm und 100 pum. Die Korngrdssen der in Chromit-
Massen auftretenden und serpentinisierten 0livin-Teilchen
(Abb.3d) schwanken sehr und liegen im allgemeinen zwischen

um und einigen mm.

5. STRUKTUR UND TEXTUR

Chromit kommt varwiegend als Massiverz (3a), Sprenkeler:z
(3b) , Leopardenerz und Baendererz (3c) vor. In manchen
Lagerstaetten kann nur eine dieser Bildungsformen oder aber

einige zusammen angetroffen werden.
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Bei dem Baendererz wechseln sich Chromit und Dunit ab.
Die Dicke der Baender aendert sich zwischen einigen mm und
cm. Bei dem am seltensten angetroffenen Leopardenerz erreic-
hen die korgrdssen der Chromit-Teilchen bis zu 2 cm. Bei dem
Sprenkelerz liegt Cr203mGehalt hsher und wird haeufiger als
die beiden vorhergehenden angetroffen (Abb.3b). Am haeufigsten

und am reichsten kommt in der Umgebung das Massiverz vor.

Abb. 3.a) Massiverz, Chromit (schwarz), Olivin und Serpentin (hell)

3.h) Sprenkelerz, Chromit (schwarz), in Kliften Serpentin und
Olivin (hell)

3.¢) Leopardenerz, zwischen gerundeten Chromit-Teilchen (Schwarz)
Olivin (hell).

3.d) Massiverz, im rechten oberen Eck Chromit (schwarz) und
zwischen Chromit-Teilchen netzartig Serpentin und Olivin
(hell).
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6. AUFBEREITUNG

6.1. Probenvorbereitung

Die in Region Isparta-EJirdir von als 8stlich und westlich
bezeichneten Chromit-Vorkommen genommenen Proben wurden get-
rennt im Backenbrecher zweistufig unter 1 e¢m zerkleinert (10)
Danach wurden sie im Prallbrecher - 2mm aufgeschlossen. Diese
wurden anschliessend in Kornklassen 1,0-2,0; 0,5-1,0; 0,315-
0,5; 0,2-0,315; 0,1-0,2 und -0,1 mm klassiert.

6.2. Anreicherungsversuche

Die oben angegebenen Korngrdssenklassen der beiden
Erztypen wurden auf Wilfley Schiittelherd angereichert. Die
Versuchsbedingnungen waren wie folgt: 2,5° Neigung; 1,5 em
Hubhthe; 210 Hiibe/min. Bei jedem Versuch wurden konzentrat
und Berge abgezogen. Nur bei den Versuchen mit Kornklassen
-0,1 mm wurde auch zusaetzlich Mittelgut ausgetragen. Die
Produkte wurden getrocknet und gewogen, danach wurden Proben
f{ir chemische Analysen genommen. Diese wurden dann aufgemahlen

und chemisch analysiert.

7. VERSUCHSERGEBNISSE

Durch die Untersuchung der Produkte unter Mikroskop
wurde der Aufschlussgrad fiir beide Erztypen zwischen 0,2-
0,315 mm ermittelt.

In Tabelle 1 sind die Versuchsergebnisse der Erzproben
des westlichen Typs ersichtlich. Es ist eine leichte Zunahme
der Konzentrat-Chromitgehalte mit feiner werdender Korngrosse
festzustellen, wobei F9203— Gehalte unveraendert bleiben. Das
héchste Ausbringen mit 94,09 % und der hochste Chromit-Gehalt
von 53,50 % wurden mit der Korngrdssen-klasse 0,2-0,315 mm
erzielt. Chromit-Gehalt der Berge ist mit 16,77 % ziemlich
niedrig. Das Massenausbringen der Korngrdssenklasse 0,1-0,2
mm bezogen auf der Gesamtaufgabe betraegt 19,85 %. Der Cr203-
Gehalt des Konzentrats dieser Korngrdssenklasse betrug 53,63 %

mit einem Ausbringen von 87,23%. Bei der Korngrisse -0,1 mm
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erreichtes Konzentrat hat einen Cr203—Gehalt von 52,39 %3
allerdings das Ausbringen mit 54,61% ist niedrig. Beil den
gréberen Korngrdssenklassen erzielte Ergebnisse sind, mit

gréber werdender Korngrésse, schlechter.

Aus den Proben des westlichen Erztyps wurde ein Mischkon-
zentrat mit Cr203—Gehalt von 49,57% und Wertstoffausbringen
von 81,82% hergestellt. Das Massenausbringen war 70,02 %.
Fe.O.-Gehalt des Konzentrats betrug 16,93 % und das Cr/Fe -

273
Verhaeltnis 2,86 (Abb. 4 und 5).

Berge Konzentrat Berge Konzentrat
100 100
20 &0 20t 80
401 e0 40 &0
80 40 604 40
o0 Cry03
€ =L 801 201 a-aFe,03
100 0 i 100 0
0 Q0.5 1 2 0 05 1 2
Abb. 4- Cr_0O_-und Fe_0O_-Ausbhringen Abb. 5- Cr_O_- und Fe Os—Ausbringen
in“den Konzentraten und in dén Kbnzeugraten und
Bergen des westlichen Erztyps Bergen des d&stlichen Erz-—
in Abhaengigkeit der Korngrdsse typs in Abhaengigkeit der
korngrdsse.

In Tabelle 2 sind:die Versuchsergebnisse der Erzproben des
Sstlichen Typs aufgefiihrt. Wie aus der Tabelle 2 =zu ersehen
sind, mit feiner werdender Korngrdsse, nehmen die Konzentrat-
éhromitgehalte zu (von 46,24 % auf 53,22 %), waehrend Fe203—
Gehalte etwa gleich bleiben, Der h&chste Cr203—Gehalt mit
53,22 % wurde bei der Korngrdssenklasse ~0,7 mm erreicht.Dabei
das Wertstoffausbringen mit 53,99% ist ziemlich niedrig. Der
.68 prozentige Massenanteil der Aufgabe befindet sich in der
ngréssenklasse 0,5-1,0 mm und deren Wertstoffausbringen
rasgt 90,86 %. Bei den nach gr&beren Kornklassen nehmen die’
_w3ﬂGeha1te der Konzentrate ab. Aus den Proben des &stlichen
~typs wurde ein Mischkonzentrat mit einem Cr203—Gehalt von
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DIE CHROMIT-LAGERSTATE KIZILDAL (ISPARTA-EGRIDIR)

80,80 % produziert, dessen Massenausbringen . betrug 73,30%.

8. ERGEBN1S

Chromit-Vorkommen Kizilda§ zeigt die typischen Eigens-

chaften der alpinen Lagerstaetten.

In Harzburgiten mit Duniten umschlossene Chromit- Vorkomm
sind von kleinem Ausmass und treten linsenfdrmig und magmatic .u

veraenderter Form auf.
Mineralinhalt der Lagerstaette sgieht wie folgt aus:

Chromit, Heazlewoodit, Millerit, Magnetit, und/oder Spinell,
Olivin, Pyroxen, Tremolit, chromhaltiger Tremolit, Serpentin,
Grunerit, Chlorit (Kaemmererit, Klinochlor, Pennin, Leuchten-

bergit) und in geringen Mengen Calcit.

Mit den aus der Region genommenen Erzproben mit Cr203-
Gehalt von 35-45% sind Herdaufbereitungs-versuche durchgefiihrt
worden. Als optimale Korngr&ssenklasse stellte sich der
Kornband 0,2-0,315 mm heraus.

Die besten Ergebnisse wurden mit dieser Kornrdssenklasse
erzielt und zwar bei dem westlichen Erztyp wurde ein Konzentrat
mit 53,50% Cr203 und 94,09% Ausbringen und bei dem &stlichen
Erztyp ein Konzentrat mit 51,88% Cr203 und 95,52 % Ausbringen
hergestellt.

Schliesslich wurden Mischkonzentrate hergestellt und das
Mischkonzentrat aus dem westlichen Erztyp betrug einen mittleren
Cr203—Gehalt von 49,52% mit einem Ausbringen von 81,82% und
das aus dem &stlichen Erztyp produzierte Mischkonzentrat

enthielt 50,25 % Cr203 und dessen Ausbringen war 80,80 % .

Die Herdaufbereitung wird in den Gegenden, wo keine
Wasser-Knappheit besteht, wegen ihrer niedrigen Investitions-
kosten, einfacher Bedienund und niedriger Vartungs-und

Instandhaltungskosten bevorzugt angewandt.
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EOCENE BENTHONIC FORAMINIFERA FROM ELAZIG REGION
({E. ANATOLIA/TURKEY) '

Niyazi AVSAR

Department of Geological Engineering, Faculty of Engineering and
Architecture, Cukurova University Adana—-TURKEY

ABBTRACT

Middle and Upper Eocene sediments from Elazid region have
different features especially in vertical angd lateral directions.
They are represented by conglomerates, sandy limestones,
alternating sandstone and clay, and fossiliferous limestones
containing abundant benthaonic Fforaminifera. Characteristic
Tethyan benthonic foraminifera ‘have been recognized Ffrom the
Eocene sediments. Twenty—two species of benthonic foraminifera
have bgen systematically described and sixteen DF them
illustrated.
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FOCENE BENTHONIC FORAMINIFLRA FROM ELAZIG REGION
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Figure 1 Location map of the studied area.

INTRODUCTION

The studied area is situated in the nortwest of the Elazig
province, Eastern Anatolia (Figs.1, 2).

The Eocene benthonic foraminiferal associations of the
Tethyan region in the eastern part of Anatolia are scarcely
known. The Ffirst detailed information about the stratigraphic
distribution and micropaleontologic investigation of the
benthonic species of the marine Oligocene were carried out by
Sirel et al (1) in the Palu region. The stratigraphic and
micropaleontologic features of benthonic foraminifera of the
Eocene beds in the vicinity of Elazig and some useful information
on the biostratigraphic distribution of the Eocene benthonic
foraminifera of the Elazig region were recently done by Avsar
(2) . Many other authors have added valuable data on the
stratigraphic, sedimentological and tectonic features of Tethyan
sediments of the Elazig region.

The purpose of this study is to present the foraminiferal
assemblage of the region and to give detailed systematic
description of the Eccene benthonic foraminifera of the Elazig
reglon. ’
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FOCTEE BN T PR RA RO AL RGN

GYSIENATIC DESURIFTIONS

Family MUMMULITIDAE

BGenns Numnulites Bruguiere
‘Nummulites perforatus (De rontfort)
Fl. 1, figs. 1-4, 8-9.

17911 Mummulites per Foratus (Montfort), Boussac (3) Fl.XX1I,Fig.1l.

1247 Nummulites perforatus perforatus (Mantfort), BRieda (4), Fl.
XIII, figs. 2.3,5,7. Fl.xV, figs.i-8.
1967 Hummulites perforatus (Montfort), Nemkow (5)., Fl.XXI,

figs. 6-8.

L\F7 =

7 Nummulites perforatus (Montfort), Blondeau (&), Fl. XXXIV,

figs. 6—-11.
Nummulites perfaratus (Montfort), Ozyegin (7), FLl.XIV,

-

figs. 1-3.

& s
<3 3
~i ~!
8] e

Nummulites perforatus (Mont Fort), Eenawy (8), F1.ILI,
figs. Sa=Fb.
Description

Form A = Teet slightly inflated and lenticular, the surface
shows  indistinct, irregularly shaped, septal filaments which run
from the middle part of the test to the margin. There are a
Jarge number of granules. The position of the granules in
relation to the septal filaments is not constant, in some cases
they are touching, in other cases the granules are situated
hetween the septal Filaments. Diameter is 4,1-6,7 mm. and
thickness is Z,0-3.6 mm.

In the equatorial section, the protoconch is about Q0,5 mm in
diameter. and it is also larger than the deutroconch. The width
of the spacing of whorls is large, being reduced towards the end

of the spiral.

Septa
40 A
30 1 .
o . Figure. 3: The relationship
20 A between septa and
o whorl in the Nummu-
lites peforatus.
10 1
L]

o 1 2 3 4 5 6 Whorl
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The septa are regularly bent and somewhat inclined. The
chambers are isometric in the first whorls. 1In the following
whorls, the height of the chambers is smaller than their width,
the height/width ratio being 1/Z.

Form B : It is about SO mm. in diameter. Its thickness is
12 mm. In the eguatorial section, its First chamber is very
small. Other characteristic features are the same as the
macrospheric form.

Distribution -
It is found in the limesteones with Fabiania cassis

(Oppenheim), Halkyardia minima (Liebus), Eorupertia magna (Le

Calvez), Maslinella aff. chapmani Glaessner and Wade, Linderina
brugesi Schlumberger, Chapmanina gassinensis (Silvestri),

Alveolina fusiformis Sowerby, Asterigerina rotula (Kaufmann},

Discocyclina SPe«, Nummulites Spa.; in the Alatarla section.
Around the Cakil and Salkaya, it has been individually picked up
with Assilina spira (de Roissy)

Stratigraphic Level : Upper Lutetian.

The nummulites belong to Nummulites fabianii group :
P1. I, figs. 5-7, 10-12,135.

The nummulites picked up under this group are different from
Nummulites fabianii (Prever). Also, these species are different
from Nummulites fichteli Michelotti that are characteristic of

Oligocena. Bur species are found ©  together with the
characteristic foraminifera of Upper Eocene and we have no doubt
about their age. Paleontologists that work on the nummulites all
over the warld have indicated their problems about naming this
kind of nummulites (3, %, 10). This kind of chactic naming
continues. These nummulites are included in the Nummulites
fabianii (Prever) group in this work because of the rarity aof the
nummulites. The micropaleontological investigation of this
species is given below.
Description

Enrmﬁﬁ : Test small, slightly inflated lenticular, with a
rounded margin. The surface is covered by a reticulum generally
arranged in two different ways. Its mesh is rectangular shaped
on the maééin and near the margin, and it has & reticulum towards
the center of the test. Diameter is 4,2-5;1 mm. and its
thickness is 2,3-3,2 mm.
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Im the equatorial section, the dimension of the first
chamber is abeout 267 microns in sphaerical and protoconch 288 X
6t microns, devtroconch 175 X 350 microns in oval. The spiral
lamina is growing progressivelly until the end of the penultimate

whvar ¥ . '
Septa

20t

20 ° .

10 °

o 1t 2 3 4 5 6 7 8 9 whor

Figure & The relationship between septa and whorl
Nummulites ex gr fabianii.

Septa are rectilinear, slightly recurved and slightly
inclined to the spiral lamina of the previous whorl. The
chambers are subguadrate or slightly longer than higher in the
carly whorls, bubt later become decisively rectanguiar and towards
the last whorl the chambers are 2-3 times longer than higher.

Form B ¢ Test lenticular, with a sharp margin, and it has a
slightly swollen in the center. Its diameter is 8-10,6 mm. and
thickness i1s 1,4-3 mm. In the equaorial secicn, the first chamber
is wvery small. Other characeristics are the same as the
macrospheric form.

PDistribution

It is found din the limestone with Nummulites fabianil

(Frever), Nummulites striatus (Bruguiere), Asterigerina rotula

(hauFmann), Eorupertia magna (Le Calvez), Rotaliidae and
Miliolidas in the Firpe, Egopkidy and Kaletepe sections.

Stratigraphic Level : Upper Eocene.

Genus Nummulites Bruguiere
Nummul ftes Fabianii (Prever)
Fl. I, figs. 20-22Z.

1706 Munmulites fabianii (Prever), Boussac (11), Fl.I,figs.1,2,3.
19231 Nummulites fabianii (Frever), Bieda (12), Pl.II,figs. 1,3,5.
1738 Mummulites fabianii (Prever), Flandrin (13), Pl. I1II,fig.72.
1759 Nummulites fabianii (FPrever), Rieda (14), Fl. I, fig. 11.

1960 Nummulites fabianii (Prever), Hang (15), Pl. 1I, figs.2,3,7.
1961 Nummulites fabianii (Prever), Roveda (14&), Fl.XV,figs.13,16.
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1970 Nummgli&eg_fggianii (Frever), Roveda (?). Fl. XXV, figs.3,7.

19822 Nummulites fabianii (Frever), Sirel and fcar 7Yy Pl IV,
Figs .

Description

Ferm A @ Small form, thin lenticular, with a sharp margin.
The surface is covered by a reticulum generally arranged in two
different ways. It has a rectangular shaped mesh on the margin
and near the margin. It has a vreticulum towards the center.
Diameter is 2.3~2 mm. and thickness is 1-1,5 mm.

In the equatorial section, the dimension of the first
chamber is 204 microns in sphaerical, and protoconch 275 X 325

micrnns, deutroconch 175 X 300 microns in oval. The spiral

lamina is growing progressively until the end of the penultimate
whor 1.
Septa
30|
]
20 - ®
®
°
10
[ ]

0 ! 2 3 4 5 6 Whort

Figure 5. The relationship between
septa and whorl in the

Nummulites  fabianii.

The septa are regular and medium thickness, nearly
perpendicular with respect to the spiral lamina of the previous
whorl. The chambers are subguadrate in the first whaorls, then
becaome larger than higher in the last whorls. They present a
nearly rhomboidal shape close to centre of the equatorial section
atd a rectangular shape near the border.

Form B = Its diameter is 3,8-7,2 mm. and thickness is
1,4-2 mm. In the mquatorial section, the first chamber is very
=mall. Other characteristic Ffeatures are the same as the
macrospheric form. '

Distribution

It dis found in the limestones with Nummulites ex gr.

fabianii, Nummulites striatus (Bruguiere), Asterigerina rotula,

(favufmann) and Eorupertia magna (Le Calvez) in the Kérpe, Egopkidy

and kKaletepe sections.
Stratigraphic Level @ Upper Eocene.
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Genus Nummulites Bruguiere
Nummulites striatus (Bruguiere)
Pl. I, figs. 13,14,16-19.

1911 Nummulites striatus (Bruguiere), Boussac (3), Pl.IV, figs.4,
7,9, PlL. VI, fig. 4.

1957 Nummulites striatus (Bruguiere), Hanzawa (18), Pl. I, figs.
i-2, Ja—-b, 9-10, 1lla-b.

1962 Nummulites striatus (Bruguiere), Escandel and Colom (19),p.73.

1979 Nummulites striatus (Bruguiere), Kenawy (8), Pl.I1, Ffigs.4da-d.

Description

From A @ Test slightly inflated, lenticular, with a sharp
margin, with radial septal filaments, wihtout granules. Diameter
is 4,7-6,8 mm. and thickness is 1,8-3,4 mm.

In the eguatorial section, the dimension of the first
chamber iz 267 microns in sphaesrical, and 256 X 308 microns in

oval.

Septa
404

30 1 @
201

10

o 1 2 3 4 5 6 Whort

Figure :6. The relationship between septa and
whorl in the Nummuiites striatus.

The spacing of whorls increases slowly till the and. The
septa are almost straight or slightly bent. The chambers are
more or less rectangular. The height of the chambers is slightly
larger than their width, the wharl wall is usually guite thick.

Form B : 1Its diameter is 10,6-11,3 mm. and thickness is
4-4,& mm. First chamber is very small. Other characteristic

Ffeatures are the same as the macrospheric form.
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Distribution

It is found in the limestones with Nummulites fabianii

(Frever), Asterigerina rotula (Kaufmann), Eorupertia magna (Le

Calvez), Operculina sp., Rotalidae and Miliolidae in the Korpe,
Egop and Kaletepe sections. It has been also observed in the
Alatarla section with Victoriellidae.

Stratigraphic Level : Upper Eocene.

Genus Assilina d"Orbigny
Assilina spira (de Roissy)

1890 Assilina spira (de Roissy), Tellini (20), P1.XIII, figs.7-%.
Pl. XIV, fig.40.

1896 Assilina spira (de Roissy), Verbeek (21), Fl.V, fig.86. Pl.
VI, figs.87-8%9.

1904 Assilina spira (de Roissy), Checchia-Rispoli (22), P1.11,
fig. 3.

1933 Assilina spira (de Roissy), BRieda (23), P1.II, figs. 6-8B.

1976 Assilina spira (de Roissy), Sirel and Gindiz (24), Fl.X,
figs.1-8. Pl. XI, figs. 10-12. Pl.XII, figs.1-5.

Description
Form A = Test thin lenticular. The spire and septa can

be clearly seen on the surface of the specimen. The granules are
found on the central part of fossil mare than marginal part.
Diameter is 7-B mm. and its thickness is 2,1 mm.

In the equatorial section, the first chamber is great and
oval in shape. Its diameter is 437 X 582 microns. The thickness
of the spire increases gradually from the first whorl towards the
least whorl. The thickness between two whorls is irregular.
Septa are wvery thin and perpendicular. The height of the
chambers is greater than their width.

Distribution
It is found in the limestones with Nummulites perforatus

(Montfort) on the western part of Salkaya.
Stratigraphic Level : Upper Lutetian.

Family ALVEOLINIDAE
Genus Alveolina d*0Orbigny
Alveolina fusiformis Sowerby

1960 Alveolina fusiformis Sowerby, Hottinger (25), P1l.XI11, figs.
5-7,Pl.XIV, figs.1-4, Pl.XVII, fig.17, Pl.XVIII, fig.l11
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1962 Alveolina fusifaormis Sowerby, Adams (26), Fl.I, figs.1-5,
Fl1. II, figs. 1-12, P1.III, figs.1-8

Description
Test small, elongate fusiform, elongation is variable.

Axial diameter is 2,45-4,23 mm. and equatorial diameter is
0,72-1,25 mm. Indice of prolongation is between 3,14-4,68. The
proloculus is slightly spherical, and its diameter is 200-430
microns. There are a lot of supplementary chamberlets in the
lateral part of the test. In the axial section chamberlets are
regular.
Distribution

It is found in the limestones with Nummulites perforatus
(Montfort), Linderina brugesi (Schlumberger), Fabiania cassis

(Oppenheim), Chapmanina gassinensis (Silvestri), Asterigerina

rotula (Kaufmann), Halkyardia minima (Liebus), Maslinella aff.

chapmani Glaessner and Wade. Eorupertia magna (Le Calvez) .
Silvestriella tetraedra {(GUmbel), Alveolina elongata d*Orbigny,
Discocyclina SP.gy Orbitolites sp.., MAsterocyclina sp., and
Miliolidae in the uUctepe and Alatarla sections.

Stratigraphiec Level : Upper Lutetian.

Genus Alveolina d*0Orbigny
Alveolina elongata d*0Orbigny

1960 Alveolina elongata d*0Orbigny, Hottinger (25), Pl.XIV, figs.
10-14, P1.XV, figs.1-4

1962 Alveolina cf. elongata dOrbigny, Adams (26), FL.III, figs.
10-13.

1943 Alveolina elongata d"Orbigny, Bieda (4), P1.III, figs.4-5

Description
The test is elongate. The proloculus is kidney—shaped:b?t

often appears circular in cross—sectiony and' its diamet@rl i
about 300 microns. Axial diambter is 4,55 mm. and equatorial
diameter is 1,09 mm. Indice of prolongation is 4,2. The ‘basal
wall has various thickness, and there are.a lot of supplementary
chamberlets here. The shape of the chamberlets is circular.
Distribution

It is Found in the limestones with Chapmanina gassinensis
(Bilvestri), Fabiania cassis (Oppenheim), Asterigerina ﬂntula
(Kaufmann), Eorupertia magna (Le Calvez}), HMaslinella aff.
chapmani Glaessner and Wade, Sphaerogypsina globula (Reuss),
Discocyelina gp., Nummulites @p., Rotalilidae in the algal

limestones of Uctepe section.

Stratigraphic Level: Upper Lutetian.
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Genus Praebullalveolina Sirel and Acar

Praebullalveolina afyonica Sirel and Acar
P1. 11, figs. 3-4

1982 Praebullalveclina afyonica Sirel and Acar (17), Pl.I, figs.
1-7, P1.11, figs.l-6, Pl.1I1I, figs.1-6, Pl.1IV, figs.1-12,
P1. V, fig.1l. ‘

Description
Description was made from tﬁe thin sections. It was not

possible to obtain free individuals owing te the hardness of the

limestones samples.

Test small, porcellaneous, -slightly ovoid or subspherical to
slightly natuloid in shape, with alternating septula and
chamberlets. The apertural face bears one row of main apertures
alterpating with secondary apertures of smaller diameter. It has
preseptél passage and nepionic stage.

Index of elnngatiah 1-1,05, 7 whorls in a 1,07 mm. of
diameter, diameters of subspherical forms 0,498-1,070 mm.
Distribution

The type locality of this species is in Afyon, it has
been secondly found in Canakkale. It is also seen in Elazig, in
the limestones with Praerhapydionina huberi Henson, FPeneroplis
damesini Henson, Jﬁénernglis dusenburyi Henson, Peneroplis aff.
laevigatus d*Orbigny, Spirolina aff. cylindracea Lamarck,
Eorupertia magna (Le Calvez), Asterigerina rotula {(Kaufmann),
Halkyardia minima (Liebus), Sphaerogypsina globula  (Reuss),
Peneroplidae, Rotaliidae and Miliolidae in the Alatarla section.

Stratigraphic Level: Upper Eocene.

Family PLANORBULIDAE

Genus Linderina Schlumberger
Linderina brugesi Schlumberger
P1.1I, figs.23-24

1893 Linderina brugesi Schlumberger (27), Pl.III, figs.7-9

1954 Linderina brugesi Schlumberger, Smout (28), Pl.XIV, fig.14.

1970 Linderina brugesi Schlumberger, Kaever (29}, P1.VII,F19§.4—7.

1977 Linderina brugesi Schlumberger, Bombita and Popescu (30),
P1.1, figs.4-9, Pl.II, figs.1-2 '
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Description

Test lenticular, centrally thickened, wall calcareous, per—
forate, surface with numerous granules or pillars in central
area,_  apertures at each side of base of chambers. Average
diameter is 1,57 mm. and average thickness of the test is 0,46
mm. In axial section first chamber is measured 0,08 mm. and
surrounded by periembryonic chambers.
Distribution

It is quﬁd in the limestones with Nummulites perforatus
(Montfort), Fabiania cassis (Oppenheim), Eorupertia magna (Le
Calvez), Halkyardia minima (Liebus), Maslinella aff. chapmani
Glaessner and Wade, Chapmanina gassinensis (Silvestri),
Asterigerina rotula (Kaufmann), Silvestriella tetraedra {(Gumbel),
Alveolina fusiformis Sowerby, in the {ctepe and Alatarla

sections. It is also observed in the limestones with Nummulites
fabianii (Prever), Nummulites striatus (Bruguiere), and

Halkyardia minima (Liebus) in the Kirpekty section.
Stratigraphic Level: Upper Lutetian-Upper Eocene.

Genus Sphaerogypsina Galloway

Sphaerogypsina globula (Reuss)
Pl1.1I, figs.1-2

1963 Sphaerogypsina globula (Reuss), Bieda (4), Pl.III, figs.6-10
1979 Sphaerogypsina globula (Reuss), Drobne et al (31), Pl.1IV,

fig.3.
Description

Test relatively large, Fforming globular mass, chambers
roughly circular to rectangular. Chambers wall crystalline
calcite, imperforate. Its diameters change between 0,9-2,3 mm.
Distribution

It is found in the limestones with Nummulites perforatus
(Montfort), Fabiania cassis (Oppenheim), Asterigerina rotula
(Kaufmann), Maslinella aff. chapmani Glaessner and Wade,
Eorupertia magna (Le Calvez), Chapmanina gassinensis (Silvestri),
Linderina brugesi Schlumberger in the Uctepe and Alatarla
sections. It is also ohserved in the upper level of the
Alatarla section with Praebullalveolina afyonica Sirel and Acar,
Praerhapydionina huberi Henson, Peneroplis damesini Henson,
Peneroplis dusenburyi Henson.

Stratigraphic Level: Upper Lutetian-Upper Eocene.
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Family CYMBALOPORIDAE

Genus Halkyardia Heron Allen and Earland
Halkyardia minima (Liebus)

P1.1I, figs.7-8

1?11 Cymbalopora radita var. minima Liebus (32), P1.I-III.

1982 Halkyardia minima (Liebus), Sirel and Acar (17), P1.VI,
figs.17-20

Description _
It was described from the thin sections. Test small,

plano-convex to lenticular with spiral side more strongly convex,
umbilical side radial and depressed, wall calcareous, perforate,
radial in structure. Average diameter is 0,36 mm., heigth is
0,30 mm., and embryonic chamber is 0,060 mm.
Distribution 4

It is found ‘in the limestones with Nummulites perforatus
{Montfort), Fabiania cassis (Oppenheim), Silvestriella tetraedra
{Gumbel), Maslinella aff. . _chapmani Glaessner and Wade,
Asterigerina rotula (Kaufmann), Linderina brugesi Schlumberger,

Chapmanina gassinensis (Silvestri), Alveclina elongata d*Orbigny,
Alveolina fusiformis Sowerby in the Alatarla and OUctepe
sections. It has been also observed with Nummulites fabianii

(Prever), Nummulites striatus (Bruguiere), Eorupertia magna (Le

Calvez), Praerhapydionipna huberi’: Henson, Peneroplis damesini

Henson, and Praebullalveolina é%xonica Sirel and Acar in the

Kiérpe, Egopkéy and the upper level of the Alatarla sections.
Stratigraphic Level: Upper Lutetian-Upper Eocene.

Genus Fabiania Silvestri.

Fabiania cassis (Dppenhe{m)
Fl.I1I, figs.17-18

18946 Patella TCymbiola) cassis Oppenheim (33), Pl.II, figs.2-3
1926 Fabiania cassis (Oppenheim), Silvestri (34), Pl.I, figs.1-6
1970 Fabiania cassis (Oppenheim), Kaever (29), P1.VII, figs.1-3
Description

aqgéti {Eﬁfkegular or flattened conical form with bluntly
rounded apex: area Jjust beneath external wall subdivided by
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horizontal and vertical partitions forming coarse alveoli, wall
calcareous, thick, bilamellar . outer wall coarsely perforate.
Diameter is 1,87 mm., heigth is 1,75-1,80 mm.

Distribution

It is Ffound in the limestones with Nummulites perforatus
(Montfort), Halkyardia minima (Liebus), Eorupertia magna (Le
Calvez), Maslinella aff. chapmani Glaessner and Wade, Chapmanina
gassinensis (Bilvestri), Linderina brugesi Schlumberger,

Asterigerina rotula (Kaufmann), Silvestriella tetraedra (Gumbel),

Alveolina fusiformis Sowerby in the iictepe and Alatarla sections.

Stratigrafic Level: Upper Lutetian.

Family ROTALIIDAE

Genus Chapmanina Silvestri
Chapmanina gassinensis (Silvestri)
Pl.II, figs. 9-10

1705 Chapmanina gassinensis Silvestri (35), p.477.

1949 Chapmanina gassinensis (Silvestri), Frizzel (36), p.485,
figs.ba—-6b. ‘
1982 Chapmanina gassinensis (Silvestri), Sirel and Acar (17), Pl.
© IV, figs. 10,12-15,
Description

Test, free, conical, with flat or convex base, wall calca-
reous, apparently perforate in early chambers, septa double and
with intraseptal spaces, apertires multiple, consisting of large
pores in umbilical area, chambers connecting to interlamellar
spaces by means of pores. Average diameter 1,25 mm. and heigth
1,05 mm. ) ‘

Distribution

It has been observed in the limestones with Nummulites
perforatus (Montfort), Linderina brugesi Schlumberger, Fabiania
cassis (Oppenheim), Eorupertia magna (Le Calvez), Asterigerina

rotula (Kaufmann), Silvestriella tetraedra (Gimbel), Alveolina
fusiformis Sowerby, Alveolina elongata d*Orbigny in the iictepe
and Alatarla sections. It is also seen in the 1limestones with
Nummulites fabianii (Prever), Halkyardia minima (Liebus), and
Sphaerogypsina globula (Reuss) in the Kérpekty and Egopkdy
sections. .

Stratigraphic Level: Upper Lutetian-Upper Eocene.
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Family CALCARINIDAE
Genus Silvestriella Hanzawa
Silvestriella tetraedra (Giimbel)

1963 Baculogypsinoides tetraedra (Glmbel), Bieda (4), Pl.1IV,
figs. 3-6. '

1977 Silvestriella tetraedra (Gumbel), Bombita and Popescu (30},
FPl.1I, figs.3-9.

Description
Early stage trochespiral, as in Calcarina, later chambers

acervuline, lateral walls compact, peripheral wall coarsely per-—
forate, wall calcareous, commonly with 3 or 4 thick blunt spines,
with anastomosing canal system. Diameter of first chamber is
0,15 mm. and diameter of the early planispiral stage is 0,87 mm.
Distribution ‘

In the limestones of Lutetian age, with Nummulites
perforatus (Montfort), Fabiania cassis (Oppenheim), Chapmanina
gassinensis (Silvestri), Halkyardia minima {(Liebus), Linderina
brugesi Schlumberger, Eorupertia magna {Le Calvez), Asterigerina
rotula (Kaufmann), Maslinella aff. chapmani Glaessner- and Wade,

Alveolina elongata d*Orbigny, Alveolina fusiformis Sowerby in the
Alatarla and Uctepe.sections.
Stratigraphic Level: Upper Lutetian.

Family VICTORIELLIDAE
Genus Eorupertia Yabe and Hanzawa

Eorupertia magna (Le Calvez)
P1.1I, figs.11-12

1979 Eorupertia magna (Le Calvez), Drobne et al (31), P1l.IV,Ffig.?
1982 Gyroidinella magna (Le Calvez), Sirel and Acar (17}, Fl.V,
figs.13-14
Description
Test trochospirally coiled, wall calcareous, radial in
structure, perforate, execpt in apertural region, pillars
developed in wall, septa 3-layered as in Victorielda, aperture
umblical. Diameter is 1,75-2,37 mm. spire thickness is
0,12-0,20 mm. and in the last whorl 10-14 chambers have been

counted.
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Distributiaon
It is Ffound in the limestones with Nummulites perforatus

(Montfort), Fabiania cassis (Oppenheim), Halkyardia minima

(Liebus), Chapmanina gassinensis (Silvestri), Silvestriella

tetraedra (Glmbel), Maslinella aff. chapmani Glaessner and Wade,
Linderina brugesi Schlumberger, Asterigerina rotula (Kaufmann),

Sphaerogypsina globula (Reuss), Alveolina fusiformis Sowerby,

Alveolina elongata d*Orbigny in the Uctepe and Alatarla

sections. It has been also observed with Nummulites fabiani

(Prever), Praebullalveolina afyonica Sirel and Acar, Peneroplis
damesini Henson, Peneroplis dusenburyi Henson, Praerhapydionina
uberi Henson in the Egop and Kaletepe sections.

Stratigraphic Level: Upper Lutetian-Upper Eocene.

Genus Maslinella Glaessner and Wade
Maslinella aff. chapmani Glaessner and Wade"

1959 Maslinella chaumani Glaessner and Wade (37), P1.1, Figs.7-8,
-P1.11I, figs.4-8
Description

Test is lenticular early stage low trochospiral later pseu-—
doplanispiral. Wall thick and clearly layered. The adult
coiling is semi—involut. The adult chamber arrangement as a
whole is pseudoplanispiral. The wall structure is calcareous
radiate and bilamellid. Average thickness is 1,05 mm. and
diameter is 1,40 mm.

Remarks
Our species are similar to Maslinella chapmani with lenti-

cular test, walls thick, semi-involut coiling, sutur lines, and
the structure of the test.
Distribution E
' It is found in the limestones with Nummulites perforatus
(Montfort), Lipderina brugesi Schlumberger, Fabiania cassis
(Oppenheim), Chapmanina gassinensis (8ilvestri), Asterigerina
rotula (Kaufmann), Halkyardia minima (Liebus), Eorupertia magna
(Le Calvez), Silvestriella tetraedra ~ (Glmbel), Alveolina
fusiformis Sowerby and Alveolina elongata d’Orbigny in the Uctepe
and Alatarla sections. , . '
Stratigraphic Level: Upper Lutetian.
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Family PEMEROFPLIDAE

Genus Peneroplis Montfort
Feneroplis damesini Henson
P1.1I, figs.Z21-22

1950 Peneroplis damesini Henson (38), FPl.1V, figs.2,3,4, Pl.V,

fig.1l.
19463 FPeneroplis cf. damesini Henson, Hottinger (39), Pl.I1II,
figs.7-8.
1982 Peneroplis aff. damesini Henson, Sirel and Acar (17), Pl.V,
figs.7-9
Description
Test compressed, Flabelliform. Suturs broad, smooth,
slightly depressed. In a typical specimen, there are 14-15
chambers in the last stage of the test. Maximum observed
diameter is 1,01 mm. and minimum diameter is 0,30 mm. The

diameter of last chamber is 0,73-0,84 mm.
Distribution
This species is found with Preabullalveolina afyonica Sirel

and Acar, Praerhapydionina huberi Henson, Halkyardia minima (Lie-—

bus), Peneroplis dusenburyi Henson, Asterigerina rotula

(Kaufmann), Sphaerogypsina globula (Reuss), Spirolina aff.

cylindracea Lamarck, Eorupertia magna (Le Calvez), Rotalidae,
Miliolidae, in the Alatarla section. ‘
Stratigraphic Level: Upper Eocene.

Genus Feneroplis Montfort
Feneroplis aff. laevigatus d*Orbigny

P1.1I, figs.25-26

1904 Peneroplis cf. laevigatus d’Orbigny, Fornasini (40), Pl.I,

fig.15.
1963 Pengroplis cf. laevigatus d’0Orbigny, Hottinger (39), Pl.III,
figs.9-10

Description

Test compressed, planispirally enrolled at least in early
stages, later may be uncoiled and flaring, wall porcelanous, 14—
1S chambers in the last whorl. The smallest diameter 0,35 mm.
and the biggest diameter is 0,85 mm. The . diameter of last

chamber is 0,45 mm.
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Remarks .

This species, described by d’Orbigny, more coiled whorls,
with tigthly septa. Although it has the same number of the
chambers with Peneroplis damesini Henson, The dimensions and the
diameters of the chambers are different from each other. Sao,
this species has been classified Peneroplls aff. laevigatus.
Distribution ‘

It is found ine the limestones with Praebullalveolina
afyonica Sirel and Acar, Peneroplis dusenburyi Henson, Peneroplis
damesini Henson, Halkyardia minima (Liebus), Asterigerina rotula

(Kaufmann}, Praerhapydionina huberi Henson and Sphaerogypsina
globula (Reuss) in the Alatarla section.
Stratigraphic Level: Upper Eocene.

Genus Peneroplis Montfort
Peneroplis dusenburyi Henson

1950 Peneroplis dusenburyi Henson (38), Pl.IV, figs.1,4-5S.
Description

Test typically lenticular, sub-globose to compressed. Cham-—
bers are involute. Septa thick, curved, and inclined backward,
apertures cribrate. Embryo is small. 1In a diameter 2,31 mm. has
S whorls, and 24 septa have been observed in the last whorl.
Distribution -

- It is found in the limestones with Praebullalveolina
afyonice $Sirel and Acar: Praerhapydionina huberi ‘Henson,
Halkyardia = minima (Liebus), Asterigerina rotula (Kaufmann),
Sphaerogypsina globula (Reuss), Spirolina aff. cylindraces
Lamarck, and Peneroplis damesini Henson in the Alatarla section.

Stratigraphic Level: Upper Eocene.

Genus Spirolina Lamarck

Spirolina aff. cylindracea Lamarck
Pl.II, figs.19-20

1950 Bpirolina cf. cylindracea Lamarck, Henson (38), P1.VIII,
fig.11.

1952 Spirolina cylindracea Lamarck, Le Calvez (41), Pl.II,
figs. 11-12.

19463 Spirolina cylindracea Lamarck, Hottinger (39), Pl.1II,
figs. 3—é6.
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Description

In the early stage test planispiral, later uncoiling and
cylindrical, wall calcareous. In adult chambers width is more
than height. The width of the last chamber is 0,41 mm. and
height ©0,187 mm. Structure is sligthly deformed and last whorl
has 10-12 chambers.
Remarks

The planispiral coiling early stage, the number of the last
whorl, and with the shape of chamber this species is similar to
Spirolina cylindracea. But it is different From Spirolina

cylindracea with regularly coiled planispiral stage, adult
chambers are short and wide.
Distribution

1t is found in the limestones with Praerhapydionina huberi

Henson, Feneroplis damesini Henson, Peneroplis dusenburyi Henson,
Praebullalveolina afyonica Sirel and Acar, Halkyardia minima

(Liebus), Asterigerina rotula (Kaufmann), Sphaerogypsina globula

(Reuss), and Miliolidae in the upper level of the Alatarla
section.

Stratigraphic Level: Upper Eocene.

Genus Praerhapydionina Van Wessen

Praerhapydionina huberi Henson
Pl. II, figs. 13-1é6.

1950 Praerhapydionina huberi Henson (38), P1.1II, figs.5.,7,8.

Description

Early stages with spire of not more than one whorl, fol-
lowed by chambers af circular cross—-section. There are 15-16
chambers in the serial part of the test. Terminal Face rounded
with a single, axial aperture. Length is 2,55 mm. Diameter of
last chamber is 0,46 mm. and mean length is 1,83 (taken from 12
samples).
Distribution

1t is found in the limestones with Halkyardia minima

(Liebus), Eorupertia magna (Le Calvez), Gypsina sp. and

fPeneroplis sp., in the Kaletepe section. It has been also
observed with Fraebullalveolina afyonica Sirel and Acar,

Spirolina aff. cylindracea Lamarck, Peneroplis aff. lapvigatus
k=3

151



FOCENE BENTHONIC FORAMINIFERA FROM ELAZIGC REGION

d*Orbigny, Feneroplis dusenburyi Henson, Feneroplis damesini Hen-

son, Sphaerogypsina globula (Reuss), Asterigerina rotula (Kauf—

mann), Eporupertia magna (Le Calvez), and Halkyardia minima

(Lisbus) in the Alatarla section.

Stratigraphic Level: Upper Eocene.

Family AMFHISTEGINIDAE

Genus Aslerigerina d’0rbigny

Asterigerina rotula (Kaufmann)
P1.1I, figs. 5-6

1952 Asterigerina rotula (Kaufmann), Grimsdale (42), P1.XXII,figs.
10-11, P1.XXIV, figs.1-2.

1979 fAisterigerina rotula (Kaufmann), Drobne =t al (31), Fl.IV,

fig.5.

Description :

Test simple and calcareous, 3 to 5 whorls visible dorsally,
ventrally secondary chamberlets form star—shaped rosette around
the wumblical plug. Diameter of the test is 1,41 mm. and the
thickness is 0,78 mm.

Distribution
It is found in the limestones with Nummulites perforatus

(Montfort), Linderina brugesi Schlumberger, Eorupertia magna (Le

Calvez), and Chapmanina gassinensis (Silvestri) in the Uctepe and
Alatarla sections. The same species is found in the limestones

with Nummulites fabianii (Prever), Nummulites ex. gr. fabianii,
and Nummulites striatus (Bruguiere) in the Egop and Kirpelkby
sections. It has been alsc observed in the upper level of the
Alatarla section, with Praerhapydionina huberi Henson,
Pracbullalveolina afyenica 9Sirel and Acar, Peneroplis damesini

Henson, and Feneroplis dusenburyi Henson.
Stratigraphic Level: Upper Lutetian-Upper Eocene.
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FLATE I

Mummulites perforatus (Montfort)

Equatorial section, form B (A1-9/1), XZ2.
Equatorial section, form B (A1-9/4), XZ2.
Equatorial section, form A (Cakil-1), X4.
Surface view, form A (Salkaya-5), Xé.
Axial section, form B (Al-9/2), XZ2.

Axial section, form A (Salkaya-4), Xé.

Nummulites ex gr. fabianii

Equatorial section, form A (KT-7/4), X11.
Equatorial section, form B (ES-1k), X5.
Equatorial section, form B (E5-1n), X4.
Axial section, form A (ES5-1c), X9.

Axial section, form B (K4-1d), X11.

Axial section, form B (ES-2b), X8.
Surface view, form A (E-5/6), X%7.

Nummulites striatus (Bruguiere)

Axxial section, form B (K4-2/3), X9.
Axial section, form B (K4-2/2), XB.
Surface view, form A (K4-2/1), X7.
Equatorial section, form A& (K4-2/3), X8.
Equatorial section, form B (K4-2v), X8B.
Axial section, form A (K4-2Zd), X10,

Nummulites fabianii (Prever)

Equatorial section, form A& (KT-7/2), X1lé4.
Equatorial section, form B (K-3/1), Xé.
Surface view, {(K-3), Xé.
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FLATE II

Spharogypsina globula (Reuss)

Fig. 1. Axial section (KT-15/1), X34.

Fig. 2. Axial section (KT-15/2), X34.
Fraebullalveolina afyonica Sirel and fAcar

Fig 3. Subequatorial section, slightly oblique

(Al-20/6), X35.
Fig. 4. Axial section (Al-20/3), X37.

Asterigerina rotula (Kaufmann)
Fig. 5. Axial section (KT-14/1), X39.
Fig. &. Axial section (KT-14/1), X38.

Halkyardia minima (Liebus)
Fig. 7. Axial section (Al-1), X83.
Fig. 8. Axial section (KT-14/1), X39.

Chapmanina gassinensis (Silvestri)
Fig. 2. Vertical section (Ug-18/2), X38.
Fig. 10. Basal section (N-9), X32.

Eorupertia magna (Le Calve:z)
Fig. 11. Axial section (Al1-7), X17.
Fig. 12. Axial section (Ug~-146/5), X25

Praerhapidionina huberi Henson
Fig. 13. Vertical section (Al-21/6), X3B8.
Fig. 14. Tangential section (Al1-21/7), X33.
Fig. 15. Vertical section (Al1-21/12). X34,
Fig. 16. Vertical section (K-2), X36&.

Fabiania cassis (Oppenheim)
Fig. 17. Vertical section (R—-1), X34.
Fig. 18. Vertical section (Ug-16/4), X34.

Spirolina aff. cylindracea Lamarck
Fig. 1%9. Equatorial section (Al-21/13), X37.
Fig. 20. Equatorial section (Al1-21/14), X40.

Feneroplis damesini Henson
Fig. 21. Equatorial section (Al1-21/35), X33,
Fig. 22. Equatorial section (Al1-20/2), X42Z.

Linderina brugesi Schlumberger
Fig. 23. Vertical section (K-B8), X34.
Fig. 24. Vertical section (Al-4), X35.

Feneroplis aff. laevigatus d"Orbigny
Fig. 25. Equatorial section (A1-20/7), X40.

Fig. 26. Equatorial section (Al-20/8), X39.
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LES GISEMENTS DE BARYTINE ET LA HINERALISATION
PLOMBIFERE-ZINCIFERE DE LA REGION D'ENGEZEK (KAHRAMANMARAS)s=

Hesut ANIL, Universiteé de Gukurova, Département de Gé&ologie,
Adana(Turquie)

RESUME

Les formations paléozoiques constituent 1l’essentiel du massif
carbonaté d’Engezek. Les calcaires wétamorphiques sont trés
abondants dans le secteur é&tudié et 1l existe des lentilles de
discordances de marbre plus ou wmoins exploitable artisanalement.
On y voit également des calcoschistes des quarzites montrant une
alternance avec les calcaires métamorphiques. Ces calcaires ne
montrent qu’ une schistosité rarement visible. Cette roche est
composée essentiellement de calcite dans une texture mozaique et
elle présente parfois du quartz détritique. Les analyses
chimiques effectuées sur cette roche montrent qu’il s’agit de
calcite 95X%. Leas alluviona et 1les gravillons couvrent les
formations paléozoigques dans les vallées et les dolines glaciéres
dans le secteur é&tudié.

Trois typea de winéralisations distinctes se sont mises en
place dans la région: Celleé en galéne barytinifére, celle en
barytine plombifére.Ces deu# minéralisations sont 1liées aux
carbhonates du paléozoiques et enfin une derniére minéralisation
plus récente plombo-zincifére contenant des minerais d’oxydes de
Pb-Zn. C’est celle-ci qui présent une importance économique
congidérable.

On peut distinguer quatre principales zones wminéralisées dans
le Becteur étudié.Tout d’abord 1’une placée au sud du massif
carbonaté d’Engezek. La galéne massive y eat sous forme de 'filon
mais on voit par endroits un remplissage dans les fractures. De
méme la barytine wmontre des filons considérablement épais et a
cractére simple avec branches dérivées parfois importantes. On

Ce +travail a été réalisé dans le cadre de MMF-88-2 (Fonds de

Recherches de l'université de Gukurova).
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voit é&galement des lentilles vraigsemblablement dOes a des
phénomenes karstigques. Cette minéralisation de barytine contient
trés gouvent 5-10 % de galéne. La minéralisation secondaire de
smitsonite et anglésite localisée trés souvent dans les =zZones
d’oxydation et dQe vraissemblablement & une transformation de
minerais primaires.

Ces trois types de minérzlisations de barytine et plombo-
zincifére tiennent une place &Sconomique importante dans la région

d’Engezek de Kahramanmarasg.
INTRODUCTION

La plupart des gisements plombiféres, zinciféres de Turquie
sont d’origine magmatique et hydrothermale. La region d’Engezek
présente deux types de gisement plombo-zincifére: ce sont la
minéralisation sulfurée primaire et la minéralisation oxydée dte
a la transformation de minerai primaire.

Le massif carbonaté d’Engezek se situe au Nord de K.Marsg, a
la bordure de 1"Anatolie Centrale et celle du Sud (Figure 1).

T T 1 T ] I I [ I T [ )| T T
») oo~ T l‘_l S Q= Y I S — IEskihayrm[:
 — (o]« +] \ )-——-l—
T 571 R T 7 1 K DAG"I"kI ™ T ] IIL(HIWR-I |
{4 7 e r usu |.
L i —oy L Fe GO0 ki T
Ctl p S T B I I T I
atna
T | Catal T T
T i i
[ \'35
X I [
| T I
T I I
I I I T T T
1 ] , T " T ICEMALII\Ii DAGII:J‘.
1
I I [ T |
T I I I I o =
T I I I I I
T T T T I T
1 I
T

s
5% : : ;ssqsssssss'\ 1

LEGENDE

X~ Antictinale
Mines

Minéralisation de barytine

Chapeau du fer

Alluvions

X v
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Figure 1: Carte géologique du secteur é&tudié.
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Les études . géologigques antérieures (1-8) y distinguent

différentes nappes nommées nappe noire d’Aladali, nappe blanche

d’Aladayd, nappe d’ophiolite, nanpe de ceinture supérieure etc.
6zgilil(9) a remarque gque i3 nappe de Yahyali constituée
esgentiellement de carbonates= o oubli un métamurphisme jusqu’au
degré schiste vert . La province metallifére de Zamanti a éteé
formée entre Dévonien Supérieur =i Crétacé Moyen et 1’orogenése
d’alpine a joué un grand xrdle tectonique =sur cette reégion.

L’ensemble de toutes ces recherches ont mis en évidence que l'on
pouvait distinguer au moins trois phages de minéralisation. Une
minéralisation plombo-zifdcifere a caractére stratiforme en milieu
carbonaté, une minéralisation hydrothermale primaire et enfin un

autre type de winéralisation liée aux phénoménes karstiques.
PETROGRAPHIE

Les calcaires métamorphiques sont essentiellement recristal-
ligsés et ont une couleur gris clair ou blanchatre. Ils ont un
agpect massif, un grain fin ou parfois moyen et homogéne. Ils
sont azoiques dans le secteur de Kale et Hombur.

Trois analyses chimiques failtes sur ces calcaires montrent
qu’il s’agit d’une roche a 95 % de calcite (tablesau 1). En lame
mince, ils ont souvent une texture mozaique ou hien rarement
micro-grenue avec parfois une schigtosité légeérement visible.
La roche est essentiellement constituée de calecite. On observe
de rares lits avec des concentrations de grains de gquartz treés
gouvent arrondis. L’étude wmicroscopique ne révele l’existence

d’aucune faune.

Elém. |8i02 |Al1203|Fe203| MnO | HgO | Cal Na20 | K20 |Ti20 {P203 |P.F. |Total

1 1.32) 0.12] 0.10} 0.01| 0.54|54.11} Tr Tr | 0.01] 0.02{d44.66] 99.92
2 1.541 0.10] 0.20| 0.01] 1.40|55.10) Tr Tr 0.01] 0.01142.70|100.97
3 1.47] 0.13] 0.30| 0.01| 0.38|56.10} Tr Tr | 0.01| 0.01(41.17| 99.78

Tableau 1: Compeosition chimique de trois calcaires métamorphigues du secteur d”Hombur

DESCRIPTION DES MINERALISATIONS DE BARYTINE ET PLOMEBO-
ZINCIFERE DE LA REGION DE KALE-~HOMBUR

On peut disiinguer trois types de minéralisation de Pb-Zn-Ba:

une minéraligstion stratiforme de barytine plombifére, une
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minéralisation en filon de galéne et sphalérite ({minerai
primaire) et enfin une minéralisation plus récente de
plombo-zincifére doe A& 1la transformation de Pb-Zn sulfuré
developpée surtout dans les zones d’oxydation.

Le secteuf &tudié présente une minéralisation de barytine
gous forme de lentilles et de filon. Ce minerai del'barytine
contient 5-10 % de galéne, mais on voit trés souvent dés poches
purement minéralisée en barytine. Entre Eskiyayla (Figure 1) et
Gataldere on observe un autre type de minéralisation primaire de
Pb-Zn cimentée par endroits par la haryﬁine. Il existe s=ouvent
des filons cdnsidérablement €pais de galéne massive.

Dans le s=ecteur etudié on voit ﬁarfois d'un autre type de
minéralisatioh plombo-zincifére secondaire. Il =s'agit de 1la
smithsonite, d‘anglésite et gérusite. La limonite accompagne treés

souvent ces trois minéraux abondants.
OBSERVATION ET ETUDE MACROSCOPIQUES DE MINERAIL

La minéralisation de barytine et plombifére-zincifére eat
vigible 34 1l'oeil nu. Elle se présente sous forme de lentilles
(surtout la barytine plombifére), de filons: et de poches dans
1"encaissment carhonaté.

En plusieurs endroits, le minerai de galéne a un caractére
maésif (Planche 1, figure 1) montrant des cristaux cubiques gros
et moyen de sulfure de plomb. La dimension des cubes atteint
parfoie 0.5 cm. La sphalérite est difficilement visible. Le
quartz est peu fréquent et constitue la gangue avec la barytine.

Un autre type de minerai caractéristique de cette zone est la
barytine plombifére, qui est présente 1la ou’ les gros cristaux de
barytine sont recoupés par des filonnets de galéne qui sont
constitués plus ou moins de petit cristaux (Planche 1, figure
2,3).

Un troisiémwe type a &té observé dans la zone de Pinarlar. Il
est caractérisé par des gros cristaux de barytine. Ce minerai
contient une petite quantité de galéne mais elle n’eat pas
visible a 1'oeil nu (Planche 1, figure 4).

Le minerai oxydé de Pb-Zn est +trés souvent sous forme de
ruban irrégulier, massif et parfois concentrique (Planche 1,
figure 5,6).

ETUDE MICROSCOPIQUE

Plusieurs échantillons de 1la zone minéralisé&ée du secteur
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explorég, montég en lames wminces et polies étudiég aux
microscopes métallographiques. On distingue plusieurs types de

minerai.

Minerai riche en galéne (Galéne massive)

Dans ce type d’échantillon, la galéne est trés abondante et
toujours en grandes plages. Elles sont souvent pures, mais
varement avec des inclusions de sphalérite (Planche II, figure 1).
La galéne présente parfois des inclusicn de <fahlerze. On a
observé aumsi sur quelques lames polies de l"argent naturel de
5-6 p. A la bordure des cristaux de galéne on observe de
1’anglésile(PbC0x) et de sérusite(PbS0,) (Planche II, figure 2).
La s=sphalérite est rare et en petites plages et trés souvent
Ifracturée. On voit parfois un remplissage de chalcopyrite
(Planche 11, figure 3).Comme on le voit dans la galéne, la
sphalérite est aussei transformée parfois en smitsonite surtout
dans les cristaux fractures.

Le quartz et la barytine forment toujours la gangue et ces
derniers présentenl parfois des filonnets constitués par des
cristaux automorphes qui traversent le minerai.

Minerai de Barytine (lentilles ou des filons de Barytine massive)

Le minerai de barytine est constitué par de rubans et de gros
cristaux de barytine. La barytine adopte les mémes faciés dans
les minéralisations filonniennes et stratiformes.la saccharoide,
cette barytine est soit cataclasée, soit dépourvue de figures de
déformations et se présente alors en grandes lattes (Planche
11, figure 4). La La barytine contient de la galéne de petite
dimension sois sous forme d’inclusion, soit de filonnets
iraversant la barytine elle méme.

Minérai a oxydes (Smithsonite, Anglésite et Sérusite)

Les minerais a4 oxydes s8e présentent .nacroacopique-ent et
microscopiquement dans les échantillons provenant de la zone de
Boyala. I1 s’agit d’'une minéralisation de smithsonite, de
gsérusite et lisatien de smithsonite, de sérusite et d’anglesite.
1ls sonl constitués par une alternance de rubans et de 1lits de
Bmitson}te présentant parfois de lits concentriques (Planche II,
figure 5-6) d’anglésite et de sérusite. La limonite et parfois
1'hématite magnétite s’associent au mineral surtout entre deux
lits. La pyrite est trés rarement présente dans ce type de
minerai. Ce minéral est le plus ancien de la paragenése et est
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PLANCHE I

1. Mipnéralisation a galéne prédominante et wontrant un agpect
massgif. On voit quand mé&me un rempliasage de bariytine dans les

fractures. Le gquartz constitue la gangue.

2-3. Hinéralisation de bariytine pfombifére. Plumieurs filonnets

de galéne recoupent le minerai de barytine.

4. Hinéralisation & barytine prédominante. Malgreé d’un aspect
masgif on voit parfois des filonnets de galéne développée

surtout dans les fractures.

5-6.Le wineral oxydé Pb-Zn. Cette winéralisation secondaire est
formée de 1l'altération de galéne et de sphalérite. Le minerai
montre des rubang plus ou wmoing parallélé et parfois
concentriques. La paragenése est constituée de smithsonite

d’'anglésite et de sérusite.
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totalement ou partiellement transformé en limonite. Les minéraux
d’argiles gonl obgervés également dans quelques sections polies

mais ils sont vraissemblement plus récents.

ETUDE CHIMNIQUE

Quelques analyses chimiques ont é&té réalisées par M. T.A.
(Institut National de Prospection et de Recherche HNiniére en
Turquie) et les résultats analytiques figurent dans le tableau 2.

Elémentsz] FPb¥% In% (BaO% [Ag ppm| Cu% LEGEMDE
1 AT O7) TLFE .40 ML D, M.D.} 1-3: Minerai vich en
- : galéne
2 ax.80)p 0,320 1.357 N.D, N.D.
= VA B - 4-3:Minerai de barytine
= TE.88] 2,490 1.00] N.D. 0.70 aver galéns
4 xz &1 0.01} 6-%: Minera2 d’ouyde
o) .85 0.Z2[(55.20] N.D. M.B.| N.D.:MNon dosé
& 17.60144,846; 1,70 birha] Q.01
7 S.&a51a7.17] Z.10 19 0.01
3 7.1Z148.64] T.10 28 0.01
4 8.91|46.70} 2.B5 33 0.01

Tableau 2: Tenneurs du minerai en gelene, barytine et d oxyde de Ph+In.

L’étude de ce tableau montre nettement que la galéne massive
est trés riche en Pb et en BaD de 1l'ordre de 2 pourcent. Le
minerai de barytine prégente également une importance
considérable pour le plomb. Le wminerai d’oxyde de Zn, Pb et Ba
est assez stable dans la proportion de ces éléments. Les teneurs

moyennes en Pb, Zn, Ba sont guffisantes pour permettre
1"exploitation du mecteur étudié mais est difficile d’accés(2500
m altitude et il n‘existe presque aucunes voies de

communication).
INTERPRETATONS ET CONCLUSION GENERALES

En conclusion de cette étude deux ou trois modéles de genése
peuvent étre proposés:

La minéralisation sulfurée primaire:
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L’origine du minerai pourrait se trouver dans le magmatisme
acidique de la région. La galéne, la sphalérite, la pyrite et la
barytine sont produites par des phénoménes hydrothermaux. Le
volcanisme tertiaire bien que trés ancien a vraissembablement
joué un réle primordial sur le massif carbonaté d’Engezek. Les
fractures et les cavités dies A la tectonique globale jusqu'au
début du Miocéne sont combfées grace A voies hydrothermales
classiques. Ayhan (10) et Gevrim (8) travaillant dans le magsif
d’Aladay (analogue A celui d’Engezek), proposent le méme modéle

de genése pour la mineralisation primaire de FPb-Zn-Ba.

Minerai a oxyde de Pb-Zn

Le transport et la dinsoiution de Pb-Zn sont é&tudiés et
discutés par différents auteurs (11-13). Selon ces derniers les
Pb-Zn peuvent eétre transportés généralement sous forme d"ions ou
absorbés par des wmatériaux adsorptifs comme la chloride, le
sulfate, le sulfide, le bisulfide, les carbonates de chlore ou des
complexes organiques et des ions hydrogéne.

La minéralisation a oxyde de la }éginn étudiée a un caractére
gecondair. Elle esot vraigssemblablement formée par la
transformation de wminerai sulfureé. Cette transformation se
développe sans doute de 1la fagon suivante: La galéne donne
l'anglésite en milieu oxydant et la aérusite en milieu plus
réducteur gue 1'anglésite. La sphalérite est aussi transformée
en smithsonite.

Un troiséme moddéle de genése peut @étre proposé pour la
minéralisation mais les données sont encore insuffisantes.
L’&étude microscopique et 1’utilisation de microsonde sont en
cours dans les laboratoires plus modernes (France et Italie).

Pour terminer on peut dire que la région du massif carbonaté
d’Engezek (N-E de Kahramanmarag) tient une place importante aussi
bien au point de vue de 1l’économie que de la recherche pour
proposer un modéle genése d’une province métallifeére.
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PLANCHE II

Minéralisation 2 galéne et Sphalérite. Galeéne(Gn) est
abondante et en grand plages. Sphalérite{(Sp) est peu abondante.

A partir de préphérie la galéne se transforme en anglégite(Ang).

Minéraligation A galéne prédominante.Galéne(Gn) se transforme

en anglésite(Ang) et sérusite(Sr).

Remplissage de chalcopyrite(Cp) dans les fractures d"un cristal
automorphe de la sphalérite(Sp) qui est sous forme dfinclugion

dang la galéne (Gn).

Minéralisition A barytine(Ba) et galeéne(Gn). La barytine

est prédominante et sous forme de grandes lattes.

5-6.Minéralisation A galéne, sphalérite et une transformation

plua ou moins développée. Galeéne(Gn) donne sérusite(Sr) et
anglésite(Ang) ainsique sphalérite(Sp) donne gmithsonite(Sm).

La pyrite(Py) se tranasforme également en limonite(Lim)}.
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MEGKA YAPI KOOPERATIFD (DENTZLI 1L1) ALANININ JEOLOJIST
VE MUIIENDI1SLIK JEOQLOJISI

NURI GORUNEY, Y.U.Mihendislik Fakiiltesi, Istanbul
OZET

Denizli yakininda MESKA Yapi Kooperatifi alaninin Jeoloji
ve Mihendislik Jeolojisi konulariny ig¢eren bu arastirmada,
inceleme alaninda alttan Uste dogru Pliyosen yagli gtlsel marn
ve kirintala ¢tkellerinin bulundugu, onlarin lzerinde
Fleyistosen vyasli konglomera wve travertenlerin gelistigi,
onlarin izerinde ise, Holosen ¢cBkellerinin yer aldiga

saptanmistir.

tnsasat alaninin =zemin durayliligy ve yeralti suyu gibi
mihendislik sorunlarinin olmadigy ortaya konmustur.

GEOLOGY AND ENGINEERING GEOLOGY OF MESKA CONSTRUCTION
CO-OPERATIVE ARER (DENIZLI)

This study dealz with the Geology and engineering
geolegical properties of the MESKA building association's
housing estate near Denizli. The succession comprises from
the bottom to the top. the Miocen lacustine marl and clastics,
Pliccene conglomerate and travertiné Land Holocene loose
alluvial deposits.

It has been found-out. that the building site bears no
problems from the point of view of stability or ground water
matters.

GIRIS

MESKA Yapi Kooperatifi, Denizli Belediye sinarlari ic¢cinde
kalan Denizli 1li'nin vyaklasik 4 km batisinda yapilmasi
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pilanlanan 38.000 n’ 1ik bir alani icermektedir. Bu insaat
alaninin iizerinde 19 blok apartman binasi insa edilecektir.
Pu  ama¢  icin Yildiz Universitesi Mihendislik Fakiiltesi
Delkanligl'nin yaptirmis oldugu calismalarain tarafimizdan
gerceklestirilmis kesimi bu makalenin amacini olusturmaktadar.

Bu ama¢ icin sdzi edilen alanda saha calismalari ve
bunlarin yani sira bazi temel kaz1 ve acmalar yvapilarak temel
jeolojik ve mihendislik jeo]bjisi incelemelerine hasvurulmus,
Lbunun sonucunda yapilabilirlik konusunda bazi dnerilerle sonuc

cozume kavusturulmustur.
BOLGESEL JEOQLCJEL

Inceleme alaninda - temelde Menderes masifine ait
metamorfik kayalar yer alirlar. Bunlar, Mikasist - Gnays gibi
ileri derecede metamorfik birimler ile bunlarin ilizerine oturan
kayrak - fillat — mermer gibi daha disiik dereceli metamorfilk
birimlerden olusmaktadir (1-4). Metamorfik kayalarin vyasi
Paleozoik'ten =~ Mesozoyik'e kadar cikar. Bu temel ilzerinde
list Mesczoyikte kalin bir vrekristalize kirectasa Cdstifi
oturmaktadar, Bu birim diste dogru mikritik kirectaslarina
ulasir. Mikritik diizeylerin yasi alt Tersiyerdir.

Bolgesel bir uyumsuzlukla tabandaki bu birimlerin
lzerinde Oligosende s18 denizel Xkirintili bir cokel istifi
oturmaktadir. Oligosen yaslia bu birimi karasal cakiltas: =
kumtasi ve kirectaslarindan olusan Pliosen cékelleri izler.

PALEOQZOY 1K
Menderes masifi metamcrfitleri:

Menderes masifi metamorfik kayalari bdlgenin fillat -
kayrak ~ kuvarsitsist ve mermerlerle, batida ise rekristalize
kirectaglari ile temsil olunur. Kirectaslari istifin daha iist
kesimini olusturmaktadir. Yer yér fillitik bantlar icerirler.
Fillitler; yesil, siyahimsi mor renkli, ince-orta kalin
katmanlidir. BSerisit - klorit diizeyleri sergiler, Fillitler
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tedricen rekristalize kirectaslarina gecerler.

MESOQZOY LK

Relkristalize kirectaslarinin daha iUst devami olan daha
diigiik derecell metamorfik kirectasi istifi ile temsil edilir.
Bu  birimde kayanin bhirincil cokel ozellikleri egemendir. Bu
nedenle 1¢inde yer yer fosile de rastlanmakta olup vyas:
Jura-Kretase'dir. Istif liste dogru Palsosen vyasli
karbonatlara kadar devamlidar. Bu birim kalan, masif ve

kristalize gri kalsit dolgulu kirecgtaglari ile bunlarla ara

katkila fillat ve kayraklara icerir. Iclerinde
Pseudocyvlamina wvb. gihi Jura-Kretase yasini veren fosiller
bulumnustur. Daha iist diizeylerde Paleosene gecigsli oldugunu

gosterir daha geng fosiller de derlenmistir.
SENOZQY 1K

Mesozoyil istifinin Ust kesimlerinde yer alan fosilli
IPaleosen karbenatlarindan Gumbellina sp., Globijerina sp.,
Globoraotalia sp. ile Globorotalia cf. angulata WHITE
fosilleri derlenmigtir. “Bunlarla birimin st Paleosene
ci1ktig: belirlenmis olup, Menderes Masifi &6rti kayalaranin bu
dénemlerde heniiz son metamorfizmasini gecirmedikleri
anlasilmaktadir. Bu birim 13 birr denizel ortamin drind
olarak gelismistir. Bu Ozelligini gdsterir birincil
niteliklerini yer yer korumalktadir.

OLIGOSEN

Metamorfik kayalarin tizerinde bdlgesel diskordansla
cturan en yasli kaya kirantililarin olpsturdugu yeni bir havza
iridnt olan Oligosen c¢dkelleridir. Cakillar coJun tamamen
gerpantinlerden olusmustur. Havza ortasina dogru
konglomeratik kumtasi, kumtasi, silttasi ve marnlar goriilir.
PBunlar ardalanmali clup, yer yer de komiir bantlari igerirler.

PLIYOSEN

En altta ince tabakali marn, bunun iUzerinde gri
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kumtasindan olugan giélsel bir istifi  temsil eder. Marnlar
kumtasindan olugan gdlsel bir istifi temsil eder. Marnlar
icinde Cardita cof. sulcata BRUG., Cardium c¢f. c¢hamaeforme

OPP.. Trososthenia off. phrygica OPP. fosilleri Lulunmustur.
Bu  fositler  havzanan  alt  Pliyesen vyasinl belirlemektedir.
Daha Ustte karmizi renkli konglomera — kumtasi seviyeleri yer
alair. Bunlar kitu cimentolu metamorfik cakilla konglomeralar
olup, coguniukla fosilsizdir.

INCELEME ALANININ JEOLOJISt

Inceleme alani Denizli 1li'nin yaklasik 4 kmn batisinda
Jekil 1) fay kontrollu bir plate Uzerinde yer almaktadar
(Sekil 2). Eski bir asinma diizeyine karsilik gelen bu diizliik
basamak faylarla a¢ilan Bliyiik Menderes grabenine ulagsan bir
kesimde yer alir. Yani glineyde horst'u olusturan ve yiiksek
morfolojiyi clusturan metamorfik kayalarin yer aldigr dag ile
gineyde Buyiik Menderes nehrinin icinden aktigi graben alcak
alan: arasindaki orta yiukseklikteki genis alan icindedir.

Bu alan grabenin olusumu ic¢inde yiikselen horst'tan
beslenmis kalin bir genc &rtil ile &rtiillidir. Bu tutturulmamis
cokel ortlnidn altinda Pliyosen ve Pleyistosen c¢ékelleri yer
almakta ve bu cdkellerden &zellikle Plivosen birimleri golsel
nitelikte olup, eski bir g8l diizligiinde gelismistir. Bu goliin
yayilim alani bu giinki grabenin sinirlarinin disina tasar. Bu
bakimdan, giinimiizde Ust iste vyerlesmis olan karasal bu
birimler tektonik kontrolla gelismis ve lstelenmis havzalarin

iiriinleridir.

Inceleme alaninin temelinde gdriilen en yasli birimler
Pliyosen gé#lsel c¢dkelleridir. Bunlar graben diiziine yakin
kuzey-giiney akarsu vadilerinde mostra veririler. Bunlaran
‘dzerinde Pleyistosen yasli bir birim yer almaktadir. En lstte

ise gencg Halosen értiisii bulunur.
. MEGQZOY1K

Rekristalize kirectaslarinin daha iist devami olan daha
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ditziile dereceli metamorfik kirectas: istifi ile temsil edilir.
Bu  bLirimde Jayanin hirincil cdkel &dzellikleri egemendir. Bu
nedaenle iginde  yer yer fosile de rastlanmakta olup yasia
Jura-Kretase 'dir. Istif iste dogru Faleosen yasla
barbonatlara lkadar devamladir, Bu birim kalin, masif ve
kristalize gri lkalsit dolgulu kirectaslari ile bunlarla ara

katkala fillat ve kayraklara icerir. t¢lerinde
Psendocyclamina v, gibi Juwra-Kretase yasinil veren fosiller
bulunmustuy . Daha iist dizeylerde Paleosene gecisli oldugunu

gozster i1 daha geng fosiller de derlenmistir.
SENQZOY 1K

Mesozoyik istifinin Ust Kkesimlerinde yer alan fosilli
Paleosen karbonatlarindan Gimbellina sp., Globijerina sp..
Globorotalia sp. ile Globorotalia cf. angulata WHITE
fosil]eri derlenmigtir. Bunlarla birimin iist Paleosene
¢iltt1gl belirlemnmis olup. Menderes Masifi &6rti kayalarinin bu
dénemlerde heniz son metamerfizmasina gec¢irmedikleri
anlasilmaktadir. Bu birim s1g bir denizel ortamin uriind
olarak gelismistir. Bu ozelligini gosterir birincil

niteliklerini yer yer korumaktadir.
OLIGOSEN

Metamorfik kayalarin lizerinde bolgesel diskordansla
cturan en yagli kaya kirintililarin olugsturdugu yeni bir havza
lriini olan ©ligosen c¢dkelleridir. Cakillar c¢ogun tamamen
serpantinlerden olusmustur. s Havza ortasina dogru
kFonglomeratik kumtasi, kumtasi, silttasi ve marnlar goriliir.
Bunlar ardalammalil olup, yer yer de kdmiir bantlari icerirler.

PLLIYOGEN
En altta ince tabakali marn, bunun ilzerinde gri
kumtasindan olusan gdlsel bir istifi temsil eder. Marnlar

icinde Cardita cf. sulcata BRUG., Cardium cf. chamaeforme
OPP., Progosthenia off. phrygica OPP. fosilleri bulunmugstur.
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Bu fesiller havzanin alt Pliyosen vasini belirlemektedir.
Daha Ustte kirmizil renkli konglomera — kumbiasa seviyeleri vyer
alir. Bunlar kéatid cimentolu metamorfik cakillz konglomeralar

olup, cogunlukla fosilsizdir. '
IMCFLEME ALANININ JECLOJIST

Inceleme alani Denizli 1li'nin yaklasik 4 km batisinda
(Sekil 1) fay kontrollu bir plate izerinde yer almaktadir
(Sekil 2). Eski bir asinma dlizeyine karsilik gelen bu diizliik
basamak faylarla ac¢ilan Biylk Menderes grabenine ulasan bir
kesimde yer alir. Yani giineyde horst'u olusturan ve yiiksek
morfoloiiyi olusturan metamorfik kayalarin yer aldigy dag ile
glineyde Biyik Menderes nehrinin icinden aktigi graben alcak
alani arasindaki orta yiikseklikteki genis alan icindedir.

Bu alan grabenin olusumu icinde yilkselen horst'tan
beslenmig kalin bir gen¢ orti ile &rtiiliidir. Bu tutturulmamis
cokel drtiinidn altinda Pliyvosen ve Pleyistosen ¢dkelleri vyer
almakta wve bu cékellerden &zellikle Pliyosen birimleri golsel
nitelikte olup, eski bir g&l diizllgiinde gelismistir. Bu golin
vayillim alani bu giinki grabenin sinirlarinin disina tasar. Bu
bakimdan, giinlimizde st {ste yerlesmis olan karasal bu
birimler tektonik kontrolla gelismis ve listelenmis havzalarin

Urilinleridir.

inceleme alaninin temelinde gb&riilen en yasli birimler
Pliyosen gdlsel c¢dkelleridir. Bunlar graben diiziine yakin
kuzey-gliney akarsu vadilerinde mostra verirler. Bunlaran
dzerinde Pleyistosen yasli bir birim yer almaktadir. En iistte

ise genc Holosen értisii bulunur.
FPLIYOSEN
Inceleme alaninda Pliyosenin tabana gériilmez. Bu bir kac

yiz metre kalainliga wulastig: bilinen g&lsel bir c¢édkel
istifidir. Altta ince Xkirintili kumtaslari, daha {izerinde
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Sekil 2: Inceleme alaninin ve yakin dolayinda genel jeoloji gdsteren

jeolojik enine kesit.

181



MESKA YAPT KOUPERATIFI ALANT HIHENDISE TK JEOLODIST

marn wve ara katlkili olarak konglomeralar yer alirlar. Bez
rengi ile dikkati geken yataya 'yakin konumlu bu birim fay
bloklara arasinda vyer yer tilt olmus (eQim kazanmis) tur.
ﬂzrimin marnli seviyelerinden Pseudocardita, Prosesthenia gibi
fosiller derlenmis ¢lup. bunlarla birime Pliycsen vyasa

verilmiastir .
PLEYISTOSEN

Boz renkli Pliyesen c¢8kelleri lzerinde farkli renkleri

ile dikkati ceken acisal diskordansla oturan daha genc bir

birim yer almaktadir. Inceleme alaninda birimin kalinligia
20-30 metre kadardir. Altta konglomera ve konglomeratil kum
taglary ile temsil edilir. Bunlari boz renkli traverten

karbeonatlari izler. Traverten diger parcalara da vyer yer
¢imente gorevi yapmistir. Ustte kotl tutturulmus cakil ve

Ploklu bir dizey yer almaktadar.

Pleyistosen biriminin dzerine tutturulmamis cakil-kum ve
kil ara Kkatkilarindan olusan olasilikla eski bir aliivyon
birimini temsil eden ¢dkelim yer almaktadir. Yer yer oldukca
kalin ~olan bu Dbirim inceleme alaninda 10-15 metre kalinliga
kadar ulasmaktadir.

MUHENDISL1K JEOLOJISI

Ingsaat alaninin mihendislik jeolojisi ve temeli olusturan
birimlerin =zemin ®&zelliklerinin degerlendirilebilmesi icin
saha jeoleojisi calismalari yapilmis, ayrica acilmis olan temel
cukurlara ve kaza aynalara ayrantala incelenmistir.
Ctkellerin egemen oldugu bu alanda katman edim ve dogrultulari
ile farkli formasyonlarin dokanak dzellikleri ve miihendislik
dzellikleri yerinde yapilan gbzlem ve clclimler ile

. - - *
incelenmistir.
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tngaat alani ik vadi arasinda kalan genis bhir sirt
istiinde  yer almaktadilr. Zemin ylziindeki ince bir nebali
Lopralk  tabakasinin  hemen altxnd& Pliyosen vyasl: Dbirvimler
bulummaktadir. Bu birimin iist seviyeleri erime bhosluklu, cok
catlakli: ve kil delgulu dzellikler arzetmektedir. Daha iistte
killi Dbir melriks icinde tutturulmus kirec¢tasi bloklarina da

yer yer rastlanilmaktadir. Yamaclarda birimin mostra verdigi

gdzlenmektedir . Kirectasi da iceren temeldeki bu birimin kof
dizeyleri altinda saglam kesimlere ulasilmaktadir. Yapilan

arazi Gleimleri bu  birimin yataya yakin 5-10° egimli bir
konuma sahip oldugunu ortaya koymustur. insaat alanindaki
katman kenumlary ve litoloji Szellikleri dikkate alindikeca. bu
alanin miihendislik &zellikleri ydniinden dolaylir bir niteliQe
saliip oldugunu ortaya koymugstur. Bu alanda yamag¢ stabilitesi
preblemi ile karsilasilmasinin s6z konusu olmadiga
stylenebilir. Ancalk., insaat alaninin batisinda insa edilecek
bloklar oldukea yiiksek .egiwmli bir morfoloji olusturan bir
alanda vyerlestirilebilecektir. Bu bloklarin temel kazisa
siraginda insaattan sonra stabilitelerinin saglanmasi icin
‘temel ketlari ile Dbirbirlerine gdre konumlarinin dikkatle
cecilmesi, gerekli géridlmesi halinde. istinat yapalarinin
teskili tavsiye clunur. Arazinin genel Jeoloji dzellikleri ve
temel kazisi cukurlarinda yapilan gdzlemler insaat alaninda
yapi temellerini  etkileyebilecek seviyelerde veya sev
stabilitesi acisindan sakincalar dofuracak bhir vyer alta
suyunun mevecut olmadifini ortaya kKoymustur.
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