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OZET

1840°larin basindan beri yerbilimcilerin ilgisini ¢eken Menderes Masifi, 1990’11 yillarin
basina kadar bazi istisnalar disinda, genelde yalin bir istifle tanitilmaya, fark edilen bazi
bindirmeli yapilar yerel hareketlerle, ¢esitli yasit istifler arasindaki farkliliklar ise yanal veya
diisey fasiyes degisimleri ile agiklanmaya c¢alisilmistir. Ozellikle 1990’11 yillarin ilk yarisinda
ortaya konulan bolgesel anlamdaki napli yapilar ve ileri siiriilen ¢ekirdek—kompleks kavrami,
masife yonelik arastirmalara yeni bir ivme kazandirmistir. Giiniimiizde de devam eden
tartismalarda, ileri siirlilen bu iki farkl bakis agisinda goriis birligine varildigi séylenemez.
Tartismalarin nedenlerinin basinda, her bir napin litostratigrafi ve metamorfizma
ozelliklerinin net olarak ortaya konulamamasi, aralarindaki benzerlik ve/veya farkliliklarin
dikkate alinmamasi gelmektedir. Tetis’in kapanma siirecine bagli olarak gelisen napli yapilar,
Ge¢ Eosen—Erken Oligosen doneminde baslamis olan gerilmeli tektonik rejim ve/veya
rejimleri sonucunda, bazi bindirme diizlemlerinin siyrilma fay1 olarak ¢alismasiyla naplar
yeniden hareket etmis ve Menderes Masifi bu giinkii seklini kazanmigtir. Tiim bu hareketler
stirecinde bazi naplar alttan, listen veya her iki taraftan siyrilmiglar; dolayisiyla eksikli
ve/veya farkli kalinliklarda tektonik tiniteler halinde konumlanmiglardir. Bir kismi tektonik
dilim seklinde korunan bu iiniteler arasinda denestirme yapilabilmesi i¢in, her bir napin
litostratigrafisinin bilinmesiyle miimkiindiir. Bu 6n bilgiler dikkate alinip, tektonik {initeler
bazinda Menderes Masifinin farkli metamorfizma 6zelligi gosteren Pan-Afrikan temelleri ve
Paleozoyik istifleri karsilastirildiginda, aralarinda metamorfizma mertebeleri olmak iizere bazi
farkliliklar bulunmasina karsin, genelde bazi ortak 6zelliklerinin oldugu da gézlenmektedir.

Metamorfizma oOzellikleri goz ardi edilerek, degisik naplarin korunmus Pan-Afrikan
temelleri, genellikle altta farkli mertebelerde baskalasim gecirmis ve protolitleri pelitik ve
psammitik kirintililardan meydana geldigi goriiliir. Ustte dogru bazi naplarda yogun olmak

lizere metabazik ara katkilar, siyah metagort bant ve mercekleri, en {ist kesimlerinde ise yanal
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yonde merceklenen seyrek veya ender kuvarsit/kuvars sist ve mermer/kalk sist ara bantlari
bulundururlar. Bu diizeyler baz1 6zellikleriyle Paleozoyik ortiiye benzetilmesi nedeniyle Pan-
Afrikan temel ile Paleozoyik Ortli arasindaki smirin  ¢izilmesinde tartismalar
yasanabilmektedir.

Pan-Afrikan temele ait s6z konusu kayalar; 6rnegin Kiraz napinda yiiksek, Babadag
napinda orta—yiiksek, Bozdag napinda orta, Tire napinda diisiik dereceli metamorfizma,
Gordes ve Simav dolayinda ise diyateksi evresine ulasan ¢esitli migmatitik 6zellikler sunarlar
(Konak, 2003). S6z Konusu Pan-Afrikan temeller radyometrik yas belirlemeleri de dikkate
almarak bir genelleme yapilacak olursa, ge¢ Neoproterozoyik (Madran metagraitoyidi),
Neoproterozoyik sonu (Besparmak metagranitoyidi) ve Erken Triyas (Dededag
metagranitoyidi) donemlerinde olmak {iizere 3 farkli evreye ait granitoyidler tarafindan
kesilerek daha karmasik bir ozellik kazanmiglardir. Nispeten yumusak topografyalari,
kizilims1 ve kahvemsi renkleri, az belirgin yapraklanmali yapilar1 ile ayrilabilen Madran
metagranitoyidi koyu mineralce zengin olup, bolca sillimanit ve kenarlar1 belirsiz gnays
anklavlar1 igerirler. Dokanakta bulundugu gnays, migmatitik gnays ve/veya migmatitlerle
sinir1  adeta gecisli gibi goriilen s6z konusu metagranitoyidleri kesen Besparmak
metagranitoyidi sarp topografyasi, nispeten kirli beyaz-bej rengi, dentritik drenaj yapisi, koyu
mineralce fakir olusu, sillimanit icermemesi, daha ¢ok kenar zonlarinda turmalin topaklari ile
keskin sinirli migmatitik gnays ve Madran metagranidoyidine ait anklavlar bulundurmasryla
Besparmak metagranitoyidinden ayrilir. Besparmak metagranitoyidine son derece benzerlik
gosteren ve ondan kolayca ayrilamayan Dededag metagranitoyidi ise nispeten porfirik dokusu
ve en Oonemlisi diger iki evreye ait metagranitoyidler ile Paleozoyik yaslh rtii metamorfitlerini
kesmesi ile taninir. Bazi naplarin Pan-Afrikan temellerinde metagranitoyid sokulumlarina hig
rastlanmazken, bazi temeller her {i¢ evreye ait metagranotoyidlerden biri, ikisi veya her {lici
tarafindan kesilmektedir.

Farkli naplara ait Pan-Afrikan temeller lizerinde uyumsuzlukla yer alan Paleozoyik
yasl Ortli metamorfitlerinin nispeten diizenli istifleri Avdan Dagi—Goktepe (Goktepe napi),
Babadag-Afrodisiyas (Babadag nap1) ve Armutludere - Cirp1 (Armutludere nap1) olmak {izere
lic tip kesitte izlenebilmektedir.

Kisith olsa da paleontolojik yas belirlemelerinin yapilabildigi en giineydeki Goktepe
napmin (Konak, 2003) Pan-Afrikan temeli gézlenmez. S6z konusu napin alt kesimi Avdan
daginda (Karcasu GD ‘su—Aydin), iist kesimi ise Goktepe (Mugla)’ de izlenebilir. Avdan

daginda en altta mermer, kalksist ara banth sist ve fillatlarla temsil edilen istif, liste dogru
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kuvarsit ve kuvars sistlerle devam eder ve daha iistte olasili Ge¢ Devoniyen - Karbonifer yash
fillatlara (Bafa formasyonu) geger. En iistte ise Ge¢ Permiyen yash fusulinli rekristalize
kirectas1 ve kuvarsit ara banth sistlerle sonlanir. Goktepe dolayinda ise gozlenebilen en alt
diizeyi fillatlarla (Bafa formasyonu) temsil edilir. Yer yer metagort ara bantlar1 ve bazen
tremolit—aktinolit sist arakatkilar1 igceren fillatlarin orta kesimlerinde, olast Ge¢ Devoniyen—
Alt Karbonifer’i temsil eden merceksel Brachiapod yigisimlari, iist kesimlerde ise Karbonifer
yasli koyu gri - siyah renkli rekristalize kiregtasi bant ve mercekleri bulundurur. Ustiine Alt
Permiyen olmaksizin Ge¢ Permiyen yash kuvarsit-—kuvarssist egemen fusulinli rekristaze
kiregtasi/kalk sist bant ve mercekli sistler, en iist kesiminde ise fusulinli rekristalize
kiregtasi/kalksist egemen ¢esitli pelitik sistler gelir. “Disten+kloritoyid” parajenezinin
bulundugu, fakat buna karsin “granat+biyotit” li parajenezlerin gelismedigi istifin toplam
kalinlig1 2500 metrenin iizerindedir.

Diger tip Paleozoyik istifi Babadag napinda (Konak, 2003) yani Babadag (Denizli)-
Afrodisiyas (Aydin) kesitinde izlenir. Siyah metagort ara katkili, seyrek kuvarssist ve ender
mermer mercekli gnays—mikasist-amfibolit ardalanmasi ile sonlanan Pan-Afrikan temel
tizerine keskin bir dokanakla gelen Paleozoyik istifi, altta mermer-kalksist ve
kuvarsit/kuvarssist bantli genellikle koyu gri-siyahims1 renkli sistlerle baglar. Uzerine gelen
ve arasindaki 40-50 metrelik kalksist/mermer bantli ¢esitli pelitik sistlerle iki formasyona
ayrilabilen kuvarsit/kuvars sist egemen c¢esitli metamorfitlerin, iist kesimleri Devoniyen
mercanlar1 bulundurur (Caglayan ve dig., 1980). Daha {istte ise siyah mermer/kalksist ara
banth granath pelitik sist ve fillatlara gecer. Bafa formasyonu benzeri ve veya es degeri bu
birimin iizerine dogrudan Mesozoyik yasli metaboksitli mermerler yer alir. “Granat+biyotit”
li parajenezler iceren diisiik-orta? dereceli metamorfizma 6zelligi sunan istifin korunmus
kalinlig1 yaklagik 1500-2000 metre dolayindadir.

Paleozoyik ortiiniin izlendigi tip kesitlerden ii¢linciisii Armutludere napinda, yani
Armutlu (Kemalpasa)-Cirp1 (Bayindir) kesitinde yiizeylenir. Bu istifin gdzlenebilen en alt
kesimi kuvarsit/kuvarsist, kalksist/mermer bant ve mercekleri iceren koyu gri renkli ¢esitli
sistlerle (Bagyurdu formasyonu) temsil edilir. Orta dereceli metamorfizma geg¢irmis bu
birimin {stline gelen ve alt kesimi koyu gri, iist kesimleri sarimsi-kirli beyaz renkli
kuvarsit/kuvarssist egemen seyrek mermer/kalksist bant ve mercekli ¢esitli metamorfitler
(Catmadagi formasyonu) ve daha iistte seyrek kalksist/mermer bant ve mercekleri granatl
pelitik sist ve fillatlara (Sariyurt formasyonu; Bafa formasyonu es degeri) geger. Bunlarin da

tizerine kuvarsit/kuvarssist ve mermer/kalksist bant ve mercekleri bulunduran cesitli sistler
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(Cirp1 formasyonu) iist diizeylerinde beyaz mermer mercekleri igerir ve en listte gegisli
bulunan beyaz mermerlerle (Keldagi formasyonu) sonlanir. Genel bir karsilagtirma yapilirsa,
granatl pelitik sist/fillat birimi Goktepe napindaki Ust Devoniyen—Karbonifer yash fillatlara
(Bafa formasyonu), en iist kesimi ise ayni napin Goktepe kesitindeki Karbonifer ve Ust
Permiyen yash kaya birimleri ile denestirilebilir.

Bu kesitler baz alindiginda, baz1 naplarda Paleozoyik istiflerinin Pan-Afrikan temelle
olan iliskileri korundugu (Ornegin Gok¢ay metakirintililar1) goriilmektedir (Konak ve dig.,
1987). Ancak, baz1 lokalitelerde naplar bindirmeli ve/veya siyrilmali tektonige bagh olarak,
tektonik dilimler veya klipler seklinde konumlanirlar. Sonugta masifin genelinde yer yer
gozlendigi gibi, baz1 naplarin Pan-Afrikan temele ait klipleri bagka bir napin Pan-Afrikan
temeli iizerinde, Paleozoyik ortiiye ait nap ve kliplerin baska bir napa ait Pan-Afrikan temeli
tizerinde veya farkli naplara ait Paleozoyik istiflerin nap veya klipleri bir diger napin
Paleozoyik ortiisii lizerinde yeralabilmekte, boyle durumlarda olagandan ince ve/veya kalin
istiflerin varligindan s6z edilebilmektedir. Hatta sistemsiz derlenen petrografik ve petrolojik
amagl orneklemelerle naplarin basta litostratigrafileri veya metamorfizma mertebeleri olmak
tizere, diger Ozelliklerine yonelik yaniltic1 veya celigkili goriisler tiretilmekte, dolayisiyla bu
hatal1 yaklasimlar litostratigrafik veya yapisal yorumlara da yansiyabilmektedir.

Sonug olarak; styrilmali tektonik ve/veya napli yapilarin reddine veya kabuliine yonelik
yorumlara gidilebilmesi i¢in her tektonik iinitenin litostratigrafik ve metamorfizma
Ozelliklerinin iyi bilinmesi ve dolayisiyla nap, klip veya tektonik dilim seklinde konumlanmis
eksikli istiflerin genellestirilmis istiflerdeki yerinin saglam verilerle belirlenmesi ile miimkiin

olabilecegi sdylenebilir.

ABSTRACT

Menderes Massif which has attracted the attention of the earth scientists since the beginning
of 1840s has been tried to be explained by plain sequences, i.e., some thrusted structures by local
movements and differences between various coeval sequences by vertical and horizontal facies
changes beyond some exceptions. Especially in the first half of the 1990s, the regional napped
structures and core complex concept proposed have accelerated the research on the massif. The
arguments enduring still has not reached an agreement in these two different points of view. The main
reason of the arguments is that lithostratigraphic and metamorphic features of each nappe could not
have been revealed and that the differences and / or similarities have not been regarded. The napped
structures that have developed related to the closing process of the Tethys have moved again upon the

movement of the thrust planes as detachment faults resulting from the tensional tectonic regime /
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regimes started at the end of the Late Eocene — Early Oligocene period and the Massif has gained its
present day configuration. During all these processes some nappes have detached from below, top or
both sides; and therefore have configured as tectonic units incomplete and/or having varying
thicknesses. Drawing a correlation between these units is only possible, some of which been
preserved as tectonic slices, if the lithostratigraphy of each nappe is known. Keeping this preliminary
information in mind, when the Pan-African basements of the Massif which display different
metamorphism characteristics and Paleozoic sequences are compared in tectonic unit basis, despite
some differences mainly in metamorphism stages, common features in general are observed.

Disregarding the metamorphic characteristics, one can see that the Pan-African basements,
some of which nappes have been preserved, are comprised of protoliths with pelitic and psammitic
clastics that have undergone metamorphism at dfferent phases at the bottom. Upwards, though denser
in some nappes, metabasic intercalations, black metachert bands and lenses and at the upper levels
rare quartzite / quartz schist and marble / calc schist bands pinching out laterally can be observed.
Since these levels are similar to Paleozoic cover in some respects, some arguments have been
experienced to draw the boundary between the Pan African basement and Paleozoic cover.

The rocks in question that belong to the Pan — African basement display various migmatitic
characteristics (for example high grade metamorphism in Kiraz nappe, medium to high grade
metamorphism in Babadag nappe, medium grade in Bozdag nappe, low grade metamorphism in Tire
nappe and reaching to diatexis around Gordes and Simav regions) (Konak, 2003). If the Pan-African
basements in question are to be generalized regarding the radiometric dating results, they have
gained more complex characteristics by having cut by granitoids of three different phases in periods
of late Neoproterosoic (Madran metagranitoid), end of Neoproterosoic (Besparmak metagranitoid)
and Early Liassic (Dededag metagranitoid). The Madran metagranitoid can be differentiated by its
rather soft morphology and reddish to brown color, less distinctive foliation and is rich in dark
minerals and contains abundant sillimanite and gneiss inclusions having less distinct edges. The
Besparmak metagranitoid which cuts the metagranitoids mentioned above can be differentiated from
Madran metagranitoid by its step topography, rather whitish — beige color, its dendritic drainage,
being poor in dark minerals, including no sillimanites and tourmaline lumps at its edge zones. The
Dededag metagranitoid resembles Besparmak metagranitoide and it is difficult to differentiate these
two units. It can be recognized by its porphyritic texture and by more importantly metagranitoids of
the other two phases. In Pan-African basements of some nappes metagranitoid intrusions can not be
observed, however, some basements are cut by one, two or three of the metagranitoids of three phases.

The rather regular sequences of the Paleozoic cover metamorphics which unconformably
cover Pan-African basement rocks of different nappes can be observed in three typical sections such
as Avdan Mountain—Gdktepe (Goktepe nappe), Babadag-Afrodisiyas (Babadag nappe) and Armutlu

stream - Curpt (Armutludere nappe).
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The Pan-African basement of the southerly Goktepe nappe -where dating based on
paleontology was possible even if limited- can not be observed. The lower section of the above
mentioned nappe can be observed on Avdag Mountain (SE of Karcasu — Aydin) and the upper section
can be observed in Goktepe (Mugla). In Avdan mountain, the unit is represented by marble, calcschist
- interbedded schist and phyllates and continues upwards with quartzite and quartz schists. At
topmost, it passes into Upper Devonian — Carboniferous phyllates (Bafa fm) It ends up with Late
Permian, fosil bearing recrystallized limestone and quartzite schists. Its lowermost level which can be
observed around Goktepe is represented by phyllates (Bafa fin).

At the central sections of the phyllates bearing metachert interbeds or tremolite-actinolite
schist locally lenticular Brachiopod assemblages representing probable Upper Devonian — Lower
Carboniferous and at the upper sections Carboniferous dark gray — black colored recystallized
limestone bands and lenses can be seen. This is overlain by Upper Permian quartz-quartzite dominant
recysttallized limestone / calcschist bands and lenses, and recrystallized limestone / calcschist
dominant pelitic schists in turn. The total thickness of the “disthene~+chloritoide” paragenesis bearing
(on the other hand “garnet+biotite” paragenesis does not exist) sequence is more than 2500 m.

The other type of Paleozoic sequence is observed in Babadag nappe, that is along the
Babadag (Denizli) — Afrodisias (Aydin) section. The Paleozoic sequence overlying the Pan-African
basement begins with marble-calcschist and quartzite/quartz schist banded, dark gray — blackish
schists. It is overlain by various metamorphic rocks (quartzite — quartz schist dominant) which can be
divided into two formations separated by 40-50 m thick calcschist / marble banded pelitic schists. In
the upper sections of this formation Devonian corals are found (Caglayan et al., 1980). It passes into
black marble /calcschist interbedded garnet bearing pelitic schists and phyllates. This formation is
similar or equivalent to Bafa formation and is overlain by Mesozoic marbles with metabauxite. The
preserved thickness of the sequence bearing “garnet + biotite” paragenesis and having undergone
low-to medium metamorphism is about 1500 — 2000 m.

The third typical section where the Paleozoic cover was observed at Armutludere nappe, that
is, along the Armutlu (Kemalpasa) — Curpt (Bayindir) section. The lowermost observable level of this
nappe is represented by schists with quartzite / quartz schist, calcschist / marble bands and lenses
(Bagyurdu fm). This formation is overlain by yellowish — dirty whitish quartz-quarzt schist dominant
metamorphics (Catmadag fm) with marble /calcschist bands and lenses grade into pelitic schists and
phyllates. Overlying Cirpt formation comprised of various schists with marble /calcschist bands and
lenses include white marbles at its upper levels and ends up with Keldag fm. When compared in
general, the pelitic schist / phyllate unit can be compared with the Upper Devonian — Carboniferous
phyllates of the Goktepe nappe (Bafa fim) and the uppermost section of that can be compared with the

Carboniferous and Upper Permian rocks located in Goktepe section of the same nappe.
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When these sections are taken as basis, it is seen that in some nappes the relation of Paleozoic
sequences with the Pan-Afvican basement is preserved (e.g. Gokgay fin). However, in some localities
the nappes are located as slices and clipping windows based on thrust and detachment tectonics. As
conclusion, as seen in massif in general the nappes and clipping windows of Pan-African basement
can be found on the Pan-African basement of the another nappe or, the nappes and the clipping
windows of the Paleozoic sequences of different nappes can be found on the Paleozoic cover of
another nappe. In such cases, we can talk about the existence of thicker or thinner than normal
sequences. Even, non-systematic petrographic and petrologic sample collections can be misleading or
conflicting for the lithostratigraphy or metamorphic grade points of view.

As a result, it can be said that making interpretations to refuse or to accept detachment and /
or nappe structures is related with well understanding of the lithostratigraphical and metamorphical
characteristics of each tectonic unit; therefore it is possible to locate the dismembered sequences
observed as nappe, clipping window or tectonic slice at their correct locations in the generalized

sections based on sound data.
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