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The new findings on the Late Devonian volcanism in the Eastern Taurides
(Develi, Kayseri): Preliminary data

Dogu Torid’lerdeki (Develi-Kayseri) Geg Devoniyen volkanizmast iizerine yeni bulgular: Ilk veriler
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Abstract: The Tauride-Anatolide Platfom includes of widespread Paleozoic (Cambrian to Permian) units, which
rarely consist magmatic rocks that were identified in two areas: Eastern Taurides (SW of Tufanbeyli and Yahyalr) and
Central Taurides (Northern Konya). There are problematic views related to the magmatic evolution of these rocks.
The available geochemical database is mostly concentrated on the magmatics from the Central Taurides (Konya
Region).

In this study, the mafic volcanic rocks were recently found in the Eastern Taurides (Develi-Kayseri). These mafic
volcanics are intercalated with the Late Devonian limestones and covered by the Early Carboniferous sandstones.
The geochemical charateristics of the volcanic rocks exhibit back arc basin (BAB) features with slightly negative Nb
anomalies, normal-MORB (NMORB)-like high field strength element (HFSE) patterns and flat REE profile.

The newly found basic volcanic rocks in the Eastern Taurides geochemically resemble the meta-diabase dykes in the
Konya and Yahyali regions, which were assigned to a subduction related event. The new data reported in this study
will benefit to better understand the mid-Paleozoic evolution of the Taurides.
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Oz: Torid-Anatolid Platformu Dogu Torid’ler (Tufanbeyli ve Yahyali'nin GBs1) ve Orta Torid ler (Kuzey Konya)
bolgelerinde nadiren tamimlanmis olan magmatik kayaglar: barmdiran yaygin Paleozoyik birimleri icermektedir.
Bu kayaglarin magmatik evrimi ile alakal tartismali gériisler bulunmaktadir: Ulasilabilir jeokimyasal veriler Orta
Torid lerdeki (Konya Bélgesi) magmatik kayaglar iizerine yogunlasmustir.

Bu ¢alismada, Dogu Torid’lerde (Develi-Kayseri) mafik volkanik kaya¢lar bulunmustur. Bu mafik kayaclar Geg
Devoniyen yasl kiregtaslart ile ardalanmig ve Erken Karbonifer yasl kumtaslar: tarafundan ortiilmiistiiv. Volkanik
kayac¢larin jeokimyasal karakteristikleri hafif negative Nb anomalileri, normal-MORB (N-MORB) benzeri yiiksek
alan dayanim element paternleri (HFSE) ve diiz NTE profili ile yay-ardi havza 6zellikleri sunmaktadur.

Dogu Torid’lerde yeni bulunan mafik volkanik kayaglar jeokimyasal olarak dalma-batma olaylart ile iligkilendirilmis
olan Konya ve Yahyali bélgelerindeki metadiyabaz dayklarmma benzemektedir. Bu ¢alismada sunulan yeni veriler
Torid’lerin Orta Paleozoyik evrimini daha iyi anlamaya fayda saglayacaktir.

Anahtar Kelimeler: BAB, Develi-Kayseri, Dogu Toridler, Ge¢ Devoniyen, volkanizma
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INTRODUCTION

Turkey has been formed by accretion of a number
of oceanic and continental micro-plates (e.g.
Sengdr and Yilmaz, 1981) or terranes (e.g. Okay
and Tiysiiz, 1999; Gonciioglu, 2010). In the
north, the Istanbul-Zonduldak Terrane (IZT) has
separated from the Sakarya Composite Terrane
(SCT) by the Intra-Pontide Suture Belt (Figure 1a;
Goncitioglu et al., 1997; Cimen et al., 2016a). The
southern microcontinent, that is Tauride-Anatolide
Platform (TAP), separated from the SCT by the
Izmir-Ankara-Erzincan Suture Belt (IAESB;
Figurela; Sengor and Yilmaz, 1981; Goncilioglu
et al., 2000a; Parlak et al., 2012; Robertson et al.,
2014; Cimen et al., 2016b).

An overview of the published data reveals
significant contradictions and problems for the
geodynamic evolution of the northern margin
of Gondwana during the Late Paleozoic time.
In particular, the subduction polarity of the
Paleotethyan Ocean during the Mid to Late
Paleozoic is hotly debated for a long time. There
are several models which have been proposed for
the subduction polarity of this ocean. Briefly, the
first hypothesis suggests the northward subduction
model beneath the FEurasia during the Late
Paleozoic (Robertson and Dixon, 1984; Ustadmer
and Robertson, 1994, 1999; Stampfli, 2000;
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Eren et al., 2004). Conversely, the second view
advocates the opening of a continental rift zone
(back arc basin) by southward subduction under
the northern active margin of Gondwana during
the Early Carboniferous (Gonciioglu et al., 2000a,
2007). Recently, the last comment proposes
the either nortward or sourthward subduction
somewhere further west, followed by eastward
terrane migration (Robertson and Ustadmer,
2009).

The TAP is a continental microplate that
consists of widespread Paleozoic (Cambrian to
Permian) units (Gonciioglu, 1997), which rarely
include magmatic rocks (Figure 1b) that were
mainly described in two areas: Eastern Taurides
(Yahyal1) and Central Taurides (Northern Konya).
The evolution of these magmatic rocks are hotly
debated in the literature as well (Kurt and Aslan,
1999; Eren and Kurt, 2000; Goncioiilu et al.,
2007; Robertson and Ustadmer, 2009; Akal et
al., 2012). Particularly, the available geochemical
database is concentrated on the magmatics of the
Central Taurides (Konya Region). In addition
to these, the prensence of Mid-Late Paleozoic
magmatics are known in the Afyon zone (Akal et
al., 2011; Candan et al., 2016), the Tavas nappes
(Gonctioglu, 2011), the Antalya nappes (Sahin et
al., 2014) and Karaburun peninsula (Kozur and
Gonciioglu, 1998) along the TAP.
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Figure 1. a) Distribution of the main alpine terranes in central North Anatolia (taken from Gonciioglu, 2010).

b) Paleozoic units in the Central and Eastern Taurides.

Sekil 1. a) Ana Alpin tektonik birliklerinin orta kuzey Anadolu’da dagilimlari (Génciioglu, 2010 °dan alinmistir).

b) Orta ve Dogu Torid lerde Paleozoyik birimleri.

Further east in Iran, similar Late Devonian
magmatic rocks have been reported (Ruttner, 1991,
Alavi, 1996; Wendt et al., 2002). For instance,
a basalt layer (thickness ~1 m) outcrops in the
Late Devonian carbonates from the Karmen area
(Wendt et al., 2002). Also, the Famennian volcanic
horizons are also known in the Dalmeh region
(Central Iranian Block; Gharaie et al., 2004).
However, there are limited geochemical data from
these magmatic rocks since they are mostly related
to the paleontology and stratigraphic studies. The
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available data indicate that they could have been
formed in an intra-plate setting during the Late
Devonian (Gharaie et al., 2004).

In this paper, the first geochemical data is
reported from the mafic volcanic rocks which
have been recently found in the Eastern Taurides
(Figure 1b; Derebasi-Develi-Kayseri). This new
data will certainly provide useful insights for the
geodynamic evolution of the Taurides, ongoing
discussions and further studies.



GEOLOGICAL FRAMEWORK

The Anatolides, that represents metamorphic
northern margin of the TAP, separated from the
SCT by the IAESB (Figure 1a). It has extensively
been affected by the Alpine orogeny and mostly
metamorphosed and deformed during the Late
Cretaceous to Early Cenozoic (Candan et al.,
2005). There are three important tectonic zones;
Tavsanli zone, Afyon zone and Menderes Massif,
which were distinguished based upon the different
ages and types of Alpine metamorphism (Bozkurt
and Oberhansli, 2001; Whitney and Bozkurt,
2002; Candan et al., 2016).

On the other hand, the Taurides represent the
southern part of the TAP and is composed of a
Cambrian basement overlain by the Paleozoic to
Early Tertiary thrust sheets (Ozgiil, 1984; Okay,
2008; Candan et al., 2016). A double-verging
napped structure including several distinctive
tectonostratigraphic units has been formed by
closure of the northern and southern branches of
the Neotethyan Ocean (Gonciioglu, 2010).

The Taurides consists of widespread
Paleozoic (Cambrian to Permian) units and some
of which include various magmatic rocks (Figure
1b). These magmatic rocks have been rarely
reported in the Eastern Taurides (Yahyali1) and the
Central Taurides (Northern Konya). In addition to
these regions, the new volcanic rocks have been
found around the Derebasi village (Figure 1b,
2) where is located on the southeast of Develi
towns (south of Kayseri Province). The region
consists the Precambrian to Eocene sedimentary
units (Dalkilig, 2009). The Precambrian-Lower
Cambrian Emirgazi formation represents the
basement unit in the study area which is mostly
composed of metasandstone and quartzite (Figure
2). It is conformably overlain by the Seydisehir
formation that includes sandstone, shale and
siltstone. The Silurian clastic rocks unconformably
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overlie the Seydisehir formation and conformably
covered by the Lower-Middle Devonian Ayitepesi
and Safaktepe formations which consist quartz
arenite, dolomite and limestone. The Late
Devonian Giimiisali formation that conformably
overlies the Safaktepe formation is mostly
composed of carbonate and clastic rocks (Figure
2). It is conformably overlain by the Tuzludere
formation that contains sandstone, siltstone,
shale and marl. The Tuzludere formation is
unconformably overlain by the Permian Yigilitepe
formation, Lower Triassic Kataras1 formation
and the Triassic to Cretaceous neritic limestones.
Lastly, in the northern part, the Senonian, Pliocene
and Quaternary cover units unconformably overlie
the older units (Dalkilig, 2009; Metin, 1983;
Figure 2).

In the region, the Late Devonian limestones
(Giimiisali formation) are locally are intercalated
with mafic volcanic rocks and include their
fragments (Figure 3). The Gilimiisali formation has
been firstly named by Demirtasli (1967) and its
age has been given (Dalkilig, 2009) using several
fossil corals (e.g. Dishylum minus, D. goldfussi,
Alveolites suborbicularis) and conodonts (e.g.
Polygnathus sp., Peleksygnathus sp.)
brachipods (Composita sp., Spinocyrtia sp.) The
thicknesses of the basaltic layers are changing
between 30-50 cms. Their lateral distributions are
restricted within a small area (about 30-40 meters).
Of note, the presence of brecciated basaltic
fragments in the limestone (Figure 3) may indicate
the interection between magmatism and carbonate
deposition (e.g. peperites; Skilling et al., 2002).
The basalts have mostly aphanitic/microphaneritic
and porphyritic texture. The definable phenocrysts
which are mostly plagioclase and pyroxenes
minerals commonly altered to chlorite and serizite
minerals due to the post magmatic alteration
effects.

and
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Figure 2. Geological map of the study area (modified from MTA, 2003 and Dalkilig, 2009).
Sekil 2. Calisma alaninin jeolojik haritast (MTA, 2003 ve Dalkili¢, 2009 dan degistirilmistir).

ANALYTICAL METHODS

A total of five representative/fresher rock samples
were selected for geochemical analyses subsequent
the petrographical observations. Major oxides and
trace-rare earth elements were analyzed by using
Inductively Coupled Plasma-Optical Emission
Spectrometry (ICP-OES) and Inductively Coupled
Plasma-Mass Spectrometry (ICP-MS) methods,
respectively, at Acme Analytical Laboratories
(Canada), and following a lithium metaborate/
tetraborate fusion and dilute nitric digestion.
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Loss on ignition (LOI) was determined based
on weight difference after ignition at 1000°C. In
addition, several duplicate analyses of samples
were performed during the analyses in order to
ensure a measure of background noise, accuracy,
and precision. The geochemical classification
diagrams were prepared using Geochemical Data
Toolkit (GCDkit) software (Janousek et al., 2006).
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Figure 3. Field images of the magmatic rocks from the Derebas1 village a-b-c¢) The field relation between the basalts
and Late Devonian Limestones d) Baked zone in the limestone e-f-g-h) Basalt fragments in the Late Devonian
Limestones. Coordinates: 341004N, 355615E.

Sekil 3. Derebast koyii 'nde bulunan magmatik kayaglarin arazi goriintiileri a-b-c) Geg Devoniyen kiregtaslart ile
bazaltik birimlerin arazi iliskisi d) Kire¢tasindaki pisme zonu e-f-g-h) Geg Devoniyen kirectaslart igerisindeki bazalt
par¢alart. Koordinatlar: 341004K, 355615D.
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RESULTS Table 1. Major and trace element concentrations of the
Whole Rock Geochemistry volcanic rocks from the Derebasi region.
Post-magmatic processes Tablo 1. Derebasi bolgesindeki volkanik kayaglarin

) o ana ve iz element konsantrasyonlari.
The presence of higher loss of ignition (LOI) values

- Derebast
(5.70-7.80 wt. %; Table 1) indicate the strong Sample DRB1 DRB2 DRB3§ DRB4 DRB5
effects of post-magmatic alteration processes (e.g. Si0,% 46.50 46.61 4431 49.01 4722
weathering and hyrothermal alteration). Therefore, ALO, 1750 1522 16.04 1546 16.12
the large ion lithophile elements (LILEs; e Fe,0, 9.66 11611351 951 7.06
¢ larg p > &8 MgO  9.02 1248 957 11.19 1537
Sr, Ba, Rb etc.) have not been used due to their CaO 122 056 1.62 1.41 0.29
mobile characteristics (Wood et al., 1976; Floyd Na,0 010 0.06 002 007  0.07
et al., 2000). The immobile trace elements (Ti, Zr, llfiz(‘)) fiz ‘1‘ ;g fgg ?}2 ?fg
rare earth elements, etc.) which are stable under PO 026 010 013 008 007
. > L0, . . . . :
the alteration conditions (e.g., Pearce and Cann, MnO 0.05 0.05 0.15 0.02  0.02
1973; Floyd and Winchester, 1978; Cimen et al., Cr0, 003 005 0.06 0.07 0.08
2016a) have been considered for the geochemical LOI 570 7.60 - 7.80 5.60 -+ 590
) g Nippm 81.00 202.00 111.00 152.00 178.00
evaluation. Sc 22.00 29.00 33.00 37.00 38.00

Mo 0.70  <0.1 0.50 0.80 0.20
Cu 26.00 26.70 117.10  8.00 1.40

Geochemical Classification Pb 200 080 7.50 0.0  0.10

The mafic volcanic rocks from the Derebasi ﬁn ;2288 }(7)288 53‘283 134080 889-0000
village are geochemlcal'ly plotting in th'e bas.alt Co 3090 44.10 4380 3790  27.00
field (Figure 4) according to the classification Cs 030 2.10 0.50 050  1.10
diagram of Pearce (1996). The Zr/Ti and Nb/Y Hf 2,60 1.80  2.80 230 2.00

) haneine bet 0009-0.0011 Nb 590 430 560 420  3.90
values are changing between 0.0009-0.0011 and Rb 2500 2420 4490 2390  19.80
0.19-0.45, respectively. Sr 25430 8840 10450 121.70 489.70

Ta 040 030 0.40 0.10 0.20
Th .00 030 090 0.80 0.90
7 U 2.00 060 0.60 0.20 0.30

alkali

g | B ‘ V. 217.00 248.00 240.00 183.00 208.00
© phonoltte Zr 99.90 67.70 92.60 76.80 73.60
rg;g:;‘: trachyte Y 2480 9.50 17.10 2230 17.20
i ot La 6.70 250  7.20 2.80  3.60
2 oy | e Ce 1790 470 1560 530  8.70
£ / ances'® Pr 336 078 218 080 1.24
= aa‘\;?fa“deé\‘e Nd 18.00 430  9.40 390  5.50
5 02 Sm 4.62 1.30 2.44 1.65 1.66
i 0% allall foidite Eu 1.09 049 0.72 0.72  0.68
9 Gd 488 1.64 290 259 254
= Tb 078 032 052 052 047
basal Dy 476 200 330 350  3.20
_ Ho 1.05 0.45 0.81 0.88 0.71
§ \ | | Er 3.12 1.28 2.28 2.52 2.28
0.01 0.10 1.00 10.00 Tm 0.49  0.20 0.34 0.36 0.33
Nb/Y Yb 293 123 2.06 244 220
Figure 4. Zr—Ti vs. Nb-Y (after Pearce, 1996) diagram Lu 044 019 035 039 034
for the Derebas1 magmatic rocks. Nb/y 024 045 033 0.19 023
. . - ) Zr/Y 403 713 542 344 428
Sekil 4. Derebasi magmatik kayaglart i¢in Zr-Ti vs. Zr/Nb 1693 15.74 1654 1829 18.87
Nb-Y (Pearce, 1996 sonrast) diyagrama. Zr(M) 135 0091 1.25 1.04 0.99
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In the spider diagrams, they exhibit similar
high field strength element (HFSE; Ti=0.69-0.89
ppm, Zr=68-100 ppm) concentrations and show
more flat patterns with the N-MORB (Ti = 0.76
ppm, Zr =74 ppm; Sun and McDonough, 1989). In
addition, they are characterized by enrichments in
Th/N-MORB-normalized (Th,=2.50-8.33; Figure
5a) and display generally flat REEs/ chondrite-
normalized patterns ([La/Sm] =0.76-2.20; Figure
5b).

Mantle Source and Geotectonic Environment

The spider and binary diagrams were used to
figure out the mantle source and the geotectonic
environment (Figures 5, 6, 7 and 8). The mafic
volcanic rocks from the Derebasi region show
the characterictics of the back arc basin basalts
(BABB) and display enrichments in Th coupled
with slightly negative Nb anomalies (Figure
S5a; Pearce and Peate, 1995; Peate et al., 1997).
Moreover, they mostly exhibit N-MORB-like
HFSEs and REEs patterns (Figure 5b).

These volcanic rocks are plotting in the
island arc and N-MORB fields regarding their
trace element systematics (Figures 6a, b, ¢) which
support deriving within an arc-back arc setting
(Shervais, 1982; Wood, 1980; Meschede, 1986).

According to the Th/Yb and Ta/Yb diagram
of (Pearce, 1983), they show subduction related
signatures by higher Th/Yb (0.24-0.44) and similar
Ta/Yb (0.04-0.24) values (Figure 7) compared to
the N-MORB (Th/Yb=0.039; Ta/Yb=0.043; Sun
and McDonough, 1989).

Also, the Nb/Y ratio (0.19-0.45) vs Zr/Y
ratio (3.44-7.13) and Zr (N-MORB-normalized;
0.91-1.35) vs. Zr/Nb ratio (15.74-18.87) exhibit
consistent values with two important arc-back arc
environments (e.g. Mariana back arc and South
Sandwich island arc; Figure 8; Pearce et al.,
1995, 2005). Overall trace elements systematics
of the volcanic rocks from the Derebasi region
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have significant geochemical similarities with a
subduction-related arc-back arc basin.
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Figure 5. N-MORB normalized multi element and
Chondrite normalized REE spider diagrams (Sun and
McDonugh, 1989).

Sekil 5. N-MORB’a gore normalize edilmis ¢oklu

element ve Kondrit’e gére normalize edilmis NTE
oriimcek ag diyagramlary (Sun ve McDonugh, 1989).
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Figure 6. Geotectonic discrimination diagrams a) after Shervais (1982) b) after Wood (1980) ¢) after Meschede
(1986). (AI: within-plate alkali basalt; AIl: within-plate tholeiite; B: E-MORB; C and D: volcanic arc basalts; D:
N-MORB).
Sekil 6. Jeotektonik diskriminasyon diyagramlart a) Shervais (1982) sonrast b) Wood (1980) sonrasi ¢) Meschede
(1986) sonrasi. (Al: kita-ici alkali basalt; All: kita-i¢i toleyit; B: E-MORB; C ve D: volkanik yay bazaltlari; D:
N-MORB).
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Figure 7. Th/Yb and Ta/Yb diagram (after Pearce, 1983).
Sekil 7. Th/Yb ve Ta/Yb diyagrami (Pearce, 1983 sonrast).
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Figure 8. a) Zr/Y-Nb/Y and b) Zr(M)-Zr/Nb diagrams
(Say1t et al., 2016). Avarage OIB and N-MORB values
taken from Sun and McDonough (1989), Mariana
Back-arc data taken from Pearce et al. (2005), South
Sandwich Arc data taken from Pearce et al. (1995),
Mid-Atlantic Ridge data taken from Niu et al. (2001),
Betts Cove boninites taken from Bedard (1999),
Miscellaneous boninites data taken from Cameron et
al. (1983).

Sekil 8. a) Zr/Y-Nb/Y ve b) Zr(M)-Zr/Nb diyagramlar
(Sayit vd., 2016). Ortalama OIB ve N-MORB degerleri
Sun ve McDonough (1989) dan, Mariana Yay-ardi
verileri Pearce vd. (2005) den, South Sandwich Yayi
verileri Pearce vd. (1995)’den, Orta-Atlantik Surti
verileri Niu vd. (2001) 'den, Betts Cove boninitlerinin
verileri Bedard (1999) dan, Miscellaneous boninitleri
verileri Cameron vd. (1983) den alinmigtir.

DISCUSSION

The whole rock geochemical data of newly
discovered mafic volcanic rocks from the
Derebasi region play a crucial role in order to
better understand the geodynamic evolution of
the northern margin of the Gondwana during the
Late Paleozoic. The available geochemical data
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is mostly concentrated on the magmatic rocks
from the northern Konya (Ladik) and Yahyali
regions (Eren et al., 2004; Gonclioglu et al.,
2007; Robertson and Ustadmer, 2009; Akal et al.,
2012). These magmatic rocks cut the Paleozoic
sedimentary units and display subduction related
signatures in the both regions.

In detail, the metatrachyandesites from the
Kadinhani region (northern Konya) could have
been derived from subcontinental lithosphere
involving a small amount of subduction component
in an extensional regime (Kurt and Arslan, 1999).
Eren et al. (2004) has also geochemically studied
the Kadinhani metamagmatics within the Silurian-
Early Permian Sizma Group and suggested
that they could have been generated from the
sub-continental lithosphere and subduction
components. In relation to these magmatics
from the Konya region, Gonciioglu et al. (2007)
proposed that an aborted rift basin formed in a
back arc setting above the southward subducting
Paleozoic oceanic plate along the northern
margin of Gondwana. However, an oceanic crust
did not develop since the rifting failed and the
basin was progressively filled with a regresive
sequence (Gonciioglu et al., 2007). Later on, these
subduction related metatrachyandesites have been
dated as Early Triassic and attributed to the rifting
of Neotethyan ocean (Akal et al., 2012). It must
be noted that the region contains several types of
magmatics including volcanic and subvolcanic
rocks and there is still no consensus yet with
regards to their geochemical characteristics and
ages.

In addition, some felsic and intermediate
volcanics have been found within the Mid-Late
Paleozoic units from the Karaburun peninsula
(Kozur and Gonciioglu, 1998; in the western TAP).
Moreover, the rift related basaltic rocks have been
found in the Permian units from the Antalya nappes
(Sahin et al., 2014; southern TAP). However,
there is no published gechemical data from both
of these volcanics. The Tavas nappes (south of
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Denizli) also include volcanics rocks within the
Carboniferous units. They dislay geochemically
oceanic island and MORB features and can be
evaluated together with the coeval back arc basin
units found in the Konya region (Gonciioglu et al.,
2000b; Gonciioglu, 2011). According to the recent
studies, the Devonian and Carboniferous granites
have been found in the Afyon Zone (Akal et al.,
2011; Candan et al., 2016). Of note, the volcanic
equivalents of these Devonian and Carboniferous
magmatism in the Afyon Zone should be found in
somewhere of the Tauride-Anatolide Platform.

In this study, the volcanic rocks from
the Derebasi region are intercalated with the
Late Devonian limestones and exhibit typical
characteristics of a back arc basin. The overall
geochemical features suggest that all these
mafic rocks were predominantly generated in a
subduction setting from a subduction-modified
mantle source. Also, similar Late Devonian
magmatics have been reported in the Central Iran
Block which exhibit the geochemical feautes of an
intra-plate setting (e.g. Ruttner, 1991, Wendt et al.,
2002; Gharaie, 2004).

In a continental rift zone, the chemical
composition of magmas depend on several factors
such as chemical and mineralogical heterogeneity
of the mantle source, the degree of partial melting,
the depth of melting, the rate of magma transfer
to the surface (Wilson, 1989). Basaltic lavas,
which rise relatively rapidly to the surface without
undergoing significant fractional crystallization or
crustal contamination, may display geochemical
characteristics of the asthonespheric mantle
(Wilson, 1989). Thus, the volcanic rocks, which
show back arc basin signature in the TAP,
can be attributed to fastly rising of magma by
rifting during the Late Devonian and the Early
Carboniferous time.

In the literature, the northward subduction
model beneath the Eurasia during the Late
Paleozoic (Robertson and Dixon, 1984; Ustadmer
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and Robertson, 1994, 1999; Stampfli, 2000; Eren
et al., 2004) and the southward subduction model
under the northern active margin of the Gondwana
during Early Carboniferous (Goncilioglu et al.,
2000, 2007) have been proposed in several
studies. But, there is still no consensus for the
subduction polarity of the Paleotethyan Ocean.
In any case, all these magmatic products from
the Tauride-Anatolide Platform indicate that the
northern margin of Gondawana was active during
the Late Paleozoic. However, further geochemical
and geochronological studies are needed in order
to better understand the geodynamic evolution of
the TAP.

CONCLUSION REMARKS

The newly found Late Devonian volcanism
from the Derebasi region exhibit geochemical
characteristics of a back arc basin environment.
It geochemically resembles the magmatic rocks
from the Konya and Yahyali regions, which
were assigned to a subduction related event. The
presence of Mid-Late Paleozoic magmatism has
also been reported in the Karaburun peninsula,
Afyon zone, Tavas and Antalya nappes and the
Central Iran Block. The available geochemical
data suggest that these magmatic rocks were
mostly generated in a subduction setting from
a subduction-modified mantle source. It may
indicate that the Tauride-Anatolide Platform was
active continental margin of Gondwana during the
Late Paleozoic.

GENISLETISMIS OZET

Torid-Anatolid ~ Platformu (TAP)  Tiirkiye'yi
olusturan mikro-kitalardan biri olup kuzeyinde
bulunan Sakarya Tektonik Birligi ile Izmir Ankara
Erzincan Siitur kusagi tarafindan ayrilmaktadir
(Sekil 1a; Sengor ve Yilmaz, 1981; Gonciioglu,
2010). Bu platform, batida metamorfik kismin
temsil eden Anatolid’ler ve daha giineyde



bulunan Torid’ler olarak iki kistma ayrilmistir.
Anatolid’ler; Menderes Masifi, Afyon ve Tavsanll
zonlari gibi degisik Alpin metamorfizma dereceleri
ve yaslart birbirinden ayrilmis tektonik
zonlardan olusmaktadir (Bozkurt ve Oberhansli,
2001, Candan vd., 2016). Torid ler ise Kambriyen
temeli iizerleyen Paleozoyik ve Erken Tersiyer
birimlerinden olusmaktadir (Ozgiil, 1984; Okay,
2008; Gonciioglu, 2010; Candan et al., 2016).

TAP  boyunca
Paleozoyik birimleri bulunmakta ve bunlarin
bir kismi nadiren de olsa magmatik birimler
icermektedir (Sekil 1b). Bu magmatik birimler
tizerine yapilan jeokimyasal ¢alismalar genellikle
Kuzey Konya bélgesinde yogunlasmigtir (Kurt
ve Arslan, 1999, Eren vd., 2004; Gonciioglu vd.,
2007; Akalvd., 2012). Bunlara ilaveten Karaburun
yarmmadasi, Tavas ve Antalya naplari, Yahyal
bélgesi ve Iran Blok'u iizerinde de Paleozoyik
birimlerinin  igerisinde magmatik
kayaglar rapor edilmistir (Kozur ve Goénciioglu,
1998, Gonciioglu vd., 2007; Génciioglu, 2011;
Sahinvd., 2014, Wendt vd., 2002; Gharaie, 2004).

ile

genis  yayilim  gésteren

bulunan

Paleotetis  okyanusu’nun  dalma-batma
yonii ile alakali literatiirde ¢esitli modeller one
suriilmiistii. Genel olarak bir grup arastirmact
Ge¢ Paleozoik siiresince Lavrasyamin altina
dogru kuzeye dalma-batma modelini savunurken
(Robertson ve Dixon, 1984, Ustaémer ve
Robertson, 1994, 1999; Stampfli, 2000; Eren
vd., 2004), Erken Karbonifer boyunca aktif olan
Gondwana’'min  kuzey kenarmmin altina giineye
dogru dalma-batma diisiincesi de bulunmaktadur
(Génciioglu et al., 2000, 2007). Bu modellerin
olusturulmasinda en onemli katkr aktif kita
kenarinin magmatik

birimlerin bulunmasidir. Ancak halen literatiirde

varligini  temsil eden
bulunan bu magmatik kayaglarin jeokimyasal
ozellikleri ve yaslart ile alakali tartismalar

bulunmakta ve heniiz bir uzlasi saglanamamstir.

Bu ¢alisma kapsaminda, Kayseri’'nin Develi
ilcesine bagli Derebasi koyii civarinda yiizeylenen
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Ge¢ Devoniyen yash Giimiisali formasyonu
icerisinde  bazaltik  kayaglar — bulunmustur
(Sekiller 1b, 2). Bu kayaglar dar bir alanda
yayuim gostermekte ve jeokimyasal olarak tipik
bir yay-ardi havza ézelligi sunmaktadir. Bu
ozelligi ile Kuzey Konya ve Yahyali bolgelerinde
tespit edilen magmatik kayaglara benzemekte ve
Orta-Geg¢ Paleozoyik siiresince Gondwana nin
kuzey kenarmmin aktif olabilecegi diisiincesini
desteklemektedir.

Bu yeni bulunan onemli birime ilaveten, TAP
boyunca cesitli bolgelerde Paleozoyik birimlerin
icerisinde varligi saptanan magmatik kayaglarin
ayrintili jeokimyasal ve jeokronolojik ¢alismalar
Gondwana 'min Paleozoyik esnasindaki jeodinamik
evrimini anlamada énemli katkilar sunacaktir.
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