
introduction

According to the commonly accepted view, a number of
terranes or continental micro-plates were amalgamated dur-
ing the closure of the Neotethyan oceanic branches (e.g.,
Şengör and Yılmaz, 1981; Göncüoğlu et al., 1997; Robert-
son et al., 2014). In the Anatolian realm, these oceanic
branches which comprise ophiolites and mélanges are repre-
sented from north to south by the Intra-Pontide Suture (IPS;
Catanzariti et al., 2013; Göncüoğlu et al., 2014; Marroni et
al., 2014; Ellero et al., 2015; Frassi et al., 2016; Çimen et
al., 2016a; 2017) between the İstanbul-Zonguldak Terrane
(IZT) and the Sakarya Composite Terrane (SCT), the Izmir-
Ankara-Erzincan-Sevan-Akera Suture Belt (IAESASB; Al-
danmaz et al., 2008; Parlak et al., 2013; Topuz et al., 2013;
Robertson et al., 2014; Uysal et al., 2015) between the SCT
and the Tauride-Anatolide Platform (TAP), the southern
branch of Neotethyan (Robertson, 2002; Bağcı et al., 2006;
2008; Uysal et al., 2007; Yılmaz and Yılmaz, 2013; Akmaz
et al., 2014; Parlak, 2016) between the TAP and the Arabian
Platform. 

In particular, the IAESASB stretches from the Aegean
Sea to the Lesser Caucasus and includes the remnants of the
northern Neotethys (Fig. 1a). These ophiolites have been
derived from a subduction-accretion system during the clo-
sure of the Neotethyan ocean (Şengör and Yılmaz, 1981;
Okay and Şahintürk, 1997; Çimen et al., 2016b). Their ages
range from Late Jurassic to Early Cretaceous (Dilek and
Thy, 2006; Topuz et al., 2013), whereas the formation of
the mélange complexes were assigned to Late Cretaceous
(Parlak et al., 2013; Robertson et al., 2014). The geochemi-
cal characteristics of the ophiolites suggest various tectonic
setting such as mid-ocean ridge, oceanic island and island
arc (e.g., Yalınız et al., 2000; Göncüoğlu et al., 2006; Al-
danmaz et al., 2008; Parlak et al., 2013). Their emplace-

ment onto the Tauride-Anatolide margin started as early as
Maastrichtian and lasts until Early Eocene (Şengör and Yıl-
maz, 1981; Yılmaz et al., 1997; Floyd et al., 2000;
Göncüoğlu et al., 2000). 

Similar Tethyan ophiolites (Fig. 1a) of Early-Middle
Jurassic age occur further east in Armenia (Galoyan et al.,
2009; Rolland et al., 2010; Hässig et al., 2013). Moreover,
the geochemical characteristics of magmatic rocks indicate
variable affinities from tholeiitic to calc-alkaline and alka-
line (Knipper and Khain, 1980; Knipper et al, 1986). In con-
trast to the better-known Izmir-Ankara segment (e.g., Floyd,
1993; Önen and Hall, 1993; Göncüoğlu et al., 2000;
Göncüoğlu et al., 2006; Bortolotti et al., 2013) and Ankara-
Erzincan (e.g., Okay and Şahintürk, l997; Dilek and Thy,
2006; Rice et al., 2006, Eyüboğlu et al., 2007; Çelik et al.,
2011; Topuz et al., 2013) segments, the Ovacık-Pülümür
ophiolites are the least-known members of this suture belt
(Çimen et al., 2016b). The ophiolitic assemblages of the
Ovacık-Pülümür segment forms approximately a 90 km
long and 20 km wide zone (Fig. 1b), named as Ovacık-
Pülümür Ophiolite Zone (OPOZ) in this study. At its north-
eastern edge, it is dissected by the North Anatolian Fault
and separated from the main Izmir-Ankara-Erzincan Suture
Belt by the intervening Munzur Carbonate Platform (MCP;
a part of eastern Taurides). 

Recently, Çimen et al. (2016b) reported the first petro-
logical data on the OPOZ chromitites and mantle peridotites
that indicate derivation from a intra-oceanic back-arc tec-
tonic setting. However, no published geochemical or petro-
logical data from the magmatic rocks within the OPOZ are
available. Here, we present preliminary geochemical data
from the basaltic and gabbroic rocks. Our goal is to give the
first insights into their geochemistry and provide better un-
derstanding of the evolution of the northern branch of
Neotethyan Ocean.
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ABSTRACT

The İzmir-Ankara-Erzincan-Sevan-Akera Suture Belt (IAESASB) stretches from the Aegean Sea to the Lesser Caucasus and includes the remnants of the
Northern Neotethys. The Ovacık and Pülümür Ophiolite Zone (OPOZ) to the north of Tunceli is less-known members of this belt. In this study, preliminary
geochemical data from the basaltic and gabbroic rocks from this zone are presented to provide the first insights into their geochemistry. The studied mafic
samples exhibit geochemical characteristics of an intra-oceanic subduction system. Three types of samples were differentiated on the basis of their major,
trace and rare earth element (REE) geochemistry. The first one is boninitic and displays highly depleted elemental pattern (relative to N-MORB) and concave
REE profile. The second type is akin to back-arc basin basalts (BABB) and generally reflects normal-MORB (NMORB)-like high field strength element
(HFSE) patterns coupled with negative Nb anomalies. The last type is relatively similar to the BABB-type, but it lacks the marked negative anomaly in Nb
and can be ascribed to the mid-ocean ridge basalt (MORB). The overall geochemical features suggest that these mafic rocks were predominantly generated in
a supra-subduction setting from a subduction-modified mantle source. It is further suggested that the Ovacık and Pülümür Ophiolite Zone was formed in an
oceanic arc-basin system within the northward subducting Northern Neotethys.
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geological setting

regional geology

The oceanic assemblages and continental fragments in
Anatolia are related to the Tethyan evolution of Turkey
during the Paleozoic and Mesozoic periods. The OPOZ is a
piece of eastern part of the İzmir-Ankara-Erzincan suture
belt (Fig. 1b). The SCT and TAP, which have formed by
rifting at different times in the northern edge of the Gond-
wana, are separated by this suture belt (Fig. 2a). Göncüoğlu
et al. (1997) describes the SCT unit as “Composite Ter-
rane” due to the presence in its basement of several pre-
Alpine terranes which record signatures of the different ge-
ological events. This terrane comprises the Pre-Jurassic as-
semblages (Variscan Terranes and Cimmerian Terranes)

and their Jurassic-Late Cretaceous cover units (Göncüoğlu,
2010). 

On the other hand, the TAP is located in the south of
SCT and represents the continental platform between the
IAESASB to the north (Fig. 2a) and the southern branch of
Neotethys to the south (Göncüoğlu, 2010). The TAP con-
sists of two important regions such as the Anatolides and the
Taurides. The Anatolides are the metamorphic northern
margin of the TAP and have been mainly metamorphosed
and deformed during the Late Cretaceous to Early Cenozoic
due to the Alpine orogeny (Bozkurt and Oberhansli, 2001;
Candan et al., 2005). The Taurides represent the southern
part of the TAP and are composed of a Cambrian basement
overlain by Paleozoic to Early Tertiary thrust sheets (Özgül,
1984; Okay, 2008; Candan et al., 2016). 

Fig. 1 - a) Location of the study
area in the tectonic sketch map
of Anatolia (modified from
Göncüoğlu et al., 1997; Av-
agyan et al., 2005); b) Geologi-
cal map of the study area (modi-
fied from MTA, 2008).
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ovacık and Pülümür ophiolite zone (oPoz)

In relation to the study area, the preliminary geological
data has been reported by MTA (2008) and Çimen et al.
(2016b). The basement rocks are composed of Late Paleo-
zoic metamorphic rocks. They are tectonically overlain by
the MCP and can be correlated with the upper stratigraphi-
cal section of the Keban Metamorphic Unit (KMU; Fig. 2b,
c). The MCP, formed by continuous deposition during the
Middle Triassic to Campanian, consists of algal biomicrites,
calcarenites, pelagic limestones and reef limestone units
(Fig. 2c; Özgül et al., 1981). The OPOZ tectonically over-
lies the basement rocks and the MCP in the north and north-
west (Fig. 3a, b). The basement units and the OPOZ are un-
conformably covered by the Eocene sedimentary units in the
Ovacık segment (Fig. 2b, c). Conversely, in the Pülümür
segment, the OPOZ units are unconformably covered by the
Oligocene volcanics and the Pliocene clastic sediments. The
youngest geological unit is represented in the study area by
the Quaternary alluviums that unconformably overlie all
these units (Fig. 1b). 

The OPOZ consists of a continuous sequence including
ultramafic rocks (serpentinized peridotites), pillow lavas,
sheeted dykes, gabbros, mudstones and limestone blocks
(Fig. 3c, d). The mantle bodies are composed of dominant
harburzgites with minor dunites, pyroxenites and chromite
mineralizations (Fig. 3e, f). The peridotites show evidence
of ductile to brittle deformations and are completely ser-
pentinized (Çimen et al., 2016b). The magmatic rocks are
mostly found in the western and eastern parts of the OPOZ
(Fig. 1b). Some of the mudstones have been also affected

by tectonic activities in the region as evidenced by folding
structures (Fig. 3g, h). 

PetrograPhy

The magmatic rocks from the OPOZ were grouped as
basalts, diabases, and gabbros on the basis of their petro-
graphic features. The basalts have generally aphanitic/micro-
phaneritic and porphyritic texture (Fig. 4a). The phenocrysts
are composed of plagioclase, orthopyroxene, clinopyroxene
and subordinate olivine. In some cases, the plagioclase mi-
croliths exhibit flow texture by alignment to similar directions
(Fig. 4a). The plagioclase phenocrysts commonly formed as
subhedral to euhedral crystals. The other typical phenocryst
phase is clinopyroxene that shows locally glomeroporphyritic
texture (Fig. 4a). The orthopyroxene crystals are mostly eu-
hedral and occasionally have plagioclase and opaque inclu-
sions. The diabases consist of plagioclase and clinopyroxene.
They are characterized by porphyritic texture. Subophitic
texture can be seen by gathering large clinopyroxene miner-
als and plagioclase laths. The plagioclase phenocrysts have
mostly subhedral shapes and display seriate texture by the
presence of randomly oriented interlocking laths (Fig. 4b).
Also epidote minerals can be observed as a secondary alter-
ation product of the plagioclase. The clinopyroxene phe-
nocrysts mostly formed as subhedral to anhedral crystals
(Fig. 4b). Chloritization is observed at the edge parts of some
clinopyroxene crystals. The mineral paragenesis of the gabbro
generally includes olivine, clinopyroxene and plagioclase.
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Fig. 2 - a) Sketch cross section between the Tauride-Anatolide Platform and Sakarya Composite Terrane (IAESASB: İzmir-Ankara-Erzincan-Sevan-Akera
Suture Belt); b) Generalized geological cross-section of the study area (Ovacık Segment); c) Generalized stratigraphic column section of the study area
(Ovacık segment).
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Fig. 3 - Field views of the units in the OPOZ: a, b) tectonic contact (thrust) between the OPOZ and Munzur Carbonate Platform; c, d)
general view of the mafic rocks in the OPOZ; e) banded dunite ultramafic cumulate; f) chromite vein in an altered dunite; g) mudstone;
h) folding in pelagic limestone-mudstone alternation with slump structures.
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The olivine phenocrysts are subhedral to euhedral and con-
tain irregular fractures. They may be altered to iddingsite and
chlorite. The plagioclase crystals are subhedral to euhedral
and exhibit sericitization as alteration product (Fig. 4c). In
some samples, the plagioclase phenocrysts show a seriate

texture by the presence of randomly oriented interlocking
laths (Fig. 4c). The clinopyroxene phenocrysts are clustered
to display a glomeroporphyritic texture. Lastly, opaque min-
erals have been also observed and the cubic-shaped crystals
may be magnetite and pyrite.
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Fig. 4 - Thin section images of: a) mineral assemblages within the basalts; b) mineral paragenesis within the diabases; c) mineral assemblages within the gab-
bro (all images 4X, XPL- cross polarized light). Abbreviations: Ol- olivine, Cpx- clinopyroxene, Pl- plagioclase, Ep- epidote, Ser- sericitization).
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geochemistry

analytical method

A total of eleven representative mafic magmatic rocks
from the OPOZ were analyzed at the Acme Laboratories
(Canada). Bulk rock major oxides and trace elements were
analyzed using Inductively Coupled Plasma-Optical Emis-
sion Spectrometry (ICP-OES) and Inductively Coupled Plas-
ma-Mass Spectrometry (ICP-MS) methods, respectively. The
lithium metaborate/tetraborate fusion and dilute nitric diges-
tion were performed for the total abundances of the major ox-
ides and several minor elements. Loss on ignition (LOI) is
determined by weight difference after ignition at 1000°C. In
addition to these, the duplicates and standard reference mate-
rials were conducted during the analyses in order to ensure a
measure of background noise, accuracy, and precision.

Post-magmatic alteration effects

The geochemical results were evaluated using Geochem-
ical Data Toolkit (GCDkit) software (Janoušek et al., 2006)
on the basis of the immobile element concentrations. The
variable LOI values (2.1-5.3 wt%; Table 1) are consistent
with the effects of hydrothermal alteration that has been evi-
denced by the petrographic studies (e.g., sericitization in
plagioclase). The large ion lithophile elements (LILE; e.g.,
Ba, Rb and K2O) display a scattered distribution due to the
post-magmatic events (Fig. 5a) whereas the high field
strength elemets (HFSE) and rare earth elements (REE)
show good correlations because of their immobile character-
istics during the alteration processes (Fig. 5b). The low
MgO concentrations coupled with high LOI values of some

samples may result from alteration processes as well (see
Table 1). Thus, the trace elements (Ti, Zr, rare earth ele-
ments, etc.) which have immobile characteristics under the
alteration conditions (e.g.,, Pearce and Cann, 1973; Floyd
and Winchester, 1978) have been considered for the geo-
chemical evaluation. On the other hand, the LILEs have not
been taken into account since they may behave mobile dur-
ing the secondary alteration processes (Wood et al., 1976;
Floyd et al., 2000). The gabbro samples were excluded from
the classification diagrams based on immobile elements be-
cause they show a Fe-Ti oxide accumulation trend in the
Mg# vs SiO2/Al2O3 diagram (not reported; Montanini and
Tribuzio, 2001) and are not representative of liquids.

classification

The magmatic rocks from the OPOZ plot into the basalt
field (Fig. 6) according to the classification diagram of
Pearce (1996). However, three different rock groups be-
longing to different tectono-magmatic settings, such as
fore-arc (boninitic), back arc basin basalts (BABB) and nor-
mal mid-ocean ridge basalt (N-MORB) have been geo-
chemically identified based on the trace element systemat-
ics. Here, the Type 1 displays geochemical characteristics
of boninitic rocks with higher SiO2 (50.40 wt%) and MgO
(8.70 wt%) concentrations and lower Zr/Ti (0.0029) values
compared to the other samples (Table 1; Fig. 6). While the
Type 2 has higher Zr/Ti (0.008-0.011) and lower Nb/Y
(0.032-0.066) and MgO (2.87-6.90 wt%) values than the
Type 1, the Type 3 has higher Zr/Ti (0.151), Nb/Y (0.100)
values and lower SiO2 (46.89 wt%) concentration than the
other types (Table 1; Fig. 6).
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Fig. 5 - Plots of selected major and trace elements vs. Zr.
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In relation to the multi-element diagrams, the Type 1 dis-
plays highly depleted HFSE concentrations relative to N-
MORB (Nb = 1.1 ppm, Zr = 5.9 ppm; N-MORB Nb = 2.33
ppm, Zr = 74 ppm; Sun and McDonough, 1989) and is char-
acterized by enrichments of the heavy rare earth elements
(HREEs) relative to the middle rare earth elements
(MREEs, [Lu/Sm]N = 2.74) and the light rare earth elements
[LREEs; (Lu/La)N = 3.96; Fig. 7a]. Although the Type 2 ex-

hibits highly depleted Nb (0.7-1.7 ppm) and slightly deplet-
ed Ti concentrations similar to the Type 1, it is enriched in
the other HFSEs (e.g., Zr = 48.4-118.8 ppm). In addition,
this type is also characterized by less fractionated
REEs/chondrite-normalized patterns ([La/Sm]N = 0.98-1.42;
Fig. 7b). The Type 3 is characterized by slightly depletions
in Nb and Ti and displays more enriched patterns in terms
of the HFSEs (Fig. 7c).
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Table 1 - Major and trace element concentrations of the magmatic rocks from the OPOZ.
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mantle sources and geotectonic environments

The various spider and binary diagrams were used in or-
der to put constraints on the mantle sources and the geotec-
tonic environment of the investigated samples (Figs. 7, 8
and 9). The Type 1 is akin to the boninitic rocks and char-
acterized by highly depletion in HFSEs and REEs relative
to N-MORB. The comparison of this sample with a boni-
nite from the Mariana arc basin (Pearce et al., 1992) dis-
plays similar enrichment pattern (Fig. 7a). The HFSE de-
pletion may be related to retention of minor residual phases
(e.g., zircon and titanite; Dixon and Batiza, 1979), re-melt-
ing of previously depleted mantle source (Green, 1973;
Duncan and Green, 1987; Crawford et al., 1989) or a high
degree of partial melting (Pearce and Norry, 1979). In addi-
tion, the Type 1 has lower Ti (0.19 wt%) and V (279 ppm)
contents than the other samples, which is consistent with a
subduction related arc setting (Fig. 8a; Shervais, 1982). The
Zr/Y vs. Nb/Y and MORB-normalized Zr (M) vs Zr/Nb ra-
tios may provide significant informations on the mantle
sources (Fig. 9; Sayit et al., 2016). In particular, higher
Zr/Y and Nb/Y ratios may indicate generation from an en-
riched mantle source (e.g., OIB; Zr/Y = 9.65 and Nb/Y =
1.65; Sun and McDonough, 1989), whereas the lower Zr/Y
and Nb/Y ratios may suggest a depleted mantle source (N-
MORB Zr/Y = 2.64; Nb/Y = 0.08; Sun and McDonough,
1989). The Type 1 has distinct Zr/Y ratio (0.57) compared
to the arc and back-arc tectonic environments (Fig. 9a).
Moreover, the MORB-normalized Zr (M) (0.079) and
Zr/Nb ratio (5.36) values are remarkably lower than the
back-arc and MORB environments (Fig. 9b). Therefore, the
geochemical characteristics of the Type 1 clearly exhibit its
boninitic nature.

The second type (Type 2) is largely akin to back arc
basin basalts (BABB) and generally shows N-MORB-like
HFSEs and REEs patterns coupled with negative Nb anom-
alies. It is known that Nb anomalies can be observed in a

subduction zone because of its low solubility in acqueous
fluids (Keppler, 2017) and the retention of this element by
Ti-rich mineral phases (Pearce et al., 2005). The Type 2 dis-
plays trace element patterns similar to the samples from the
Mariana Arc (Pearce et al., 2005) and other Neotethyan su-
tures (e.g., Refahiye and Karadağ regions, North-East
Turkey, Parlak et al., 2013; Stepanavan and Vedi regions,
Armenia, Galoyan et al., 2007; Rolland et al., 2009; Hassig
et al., 2013). Also, they fall in the island arc and N-MORB
fields considering their trace element systematics (Figs. 8a,
b, c) which also supports the derivation within an arc-back
arc setting (Shervais, 1982; Wood, 1980; Meschede, 1986).
In addition, the Zr/Y ratio (2.46-2.85) vs. Nb/Y ratio (0.032-
0.066) and Zr (MORB-normalized; Zr (M); 0.65-1.60) vs.
Zr/Nb ratio (41.41-84.72) are consistent with the arc-back
arc environments (Mariana back arc and South Sandwich is-
land arc; Fig. 9; Table 1). All these results indicate that the
Type 2 may have been derived from a subduction-modified
mantle source.

The Type 3 is relatively similar to the back arc setting
(Figs. 7c, 8); however it lacks the marked negative Nb
anomaly and can be ascribed to the N-MORB setting. Oth-
er differences include higher Nb/Y (0.1) and lower Zr/Nb
(33.0) values compared to the Type 2 (Figs. 9a, b). Over-
all, trace elements systematics of the magmatic rocks from
the OPOZ has significant geochemical similarities with
those from the Mariana back arc and the other Neotethyan
sutures.

melting systematics

The Sm/Yb vs. Dy/Yb partial melting diagram of Sayit
et al. (2016) was used to understand the melting systemat-
ics of the mafic rocks from the OPOZ (Fig. 10). The sam-
ples which have higher than 4 wt% MgO concentrations
(except for OV-6 = 2.97 wt% and OV-7 = 2.87 wt%), were
considered for this diagram in order to avoid the effects of
fractional crystallization as much as possible. High Sm/Yb
ratios may indicate derivation from a garnet-bearing man-
tle source since the HREEs are strongly compatible in gar-
net. Thus, melts produced from a garnet-bearing mantle
source can display strong depletion in HREE compared to
LREE (Wilson, 1989; McKenzie and O’Nions, 1991). The
Type 1 (boninite) has Sm/Yb = 0.39 and Dy/Yb = 1.33,
testifying the highest degree of partial melting (over 30%,
Fig. 10); such extremely high degrees of partial melting
may be attained by re-melting of a previously depleted
mantle source (Duncan and Green, 1987; Crawford et al.,
1989; Çimen et al., 2016a). The Type 2 (Sm/Yb = 0.68-
1.20; Dy/Yb = 1.23-2.02) may have been formed by mix-
ing of melts deriving from garnet and spinel peridotite
sources. This result is supported by nearly flat HREE pat-
terns (Fig. 7b, c). While the Type 2 (except for PL-3) re-
quire lower degree (2-12%) of partial melting than the
Type 1, the Type 3 (Sm/Yb = 1.67; Dy/Yb = 2.83) has
been formed at the lowest degree of partial melting (ca.
6.5%, Fig. 10). Of note, the Type 3 is plotting far away
from both melting curves and this may be tentatively at-
tributed to the role of previous melt extraction or metaso-
matic processes (Sayit et al., 2016). Also, it is well-known
that the H2O-rich fluids control the degree of melting (Tay-
lor and Martinez, 2003; Langmuir et al., 2006). Here, dif-
ferent water inputs derived from the subduction zone can
be the main reason of the different degrees of partial melt-
ing shown by the investigated samples. 
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Fig. 6 - Zr-Ti vs. Nb-Y (after Pearce, 1996) diagram for the magmatic
rocks from the OPOZ.
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Fig. 7 - N-MORB normalized multi-element and Chondrite normalized REE spider diagrams (Sun and McDonugh, 1989). Mariana Arc-Back Arc data taken
from Pearce et al. (1992), Pearce et al. (2005); Refahiye and Karadağ data taken from Parlak et al. (2013); Stepanavan and Vedi data taken from Galoyan et
al. (2007); Rolland et al. (2009); Hassig et al. (2013) for the other Neotethyan Sutures.
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Fig. 8 - Geotectonic discrimination diagrams a) after Shervais (1982); b) after Wood (1980); c) after Meschede 1986 (AI- within-plate alkali basalt; AII- with-
in-plate tholeiite; B- E-MORB; C and D- volcanic arc basalts; D- N-MORB).

Fig. 9 - a) Zr/Y-Nb/Y and b) Zr(M)-Zr/Nb
diagrams (Sayit et al., 2016). Average
OIB, E-MORB and N-MORB values tak-
en 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-At-
lantic Ridge data taken from Niu et al.
(2001); Miscellaneous boninite data taken
from Cameron et al. (1983); Betts Cove
boninites taken from Bedard (1999).
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an overall approach to the geodynamic evolution

The petrological characteristics of the ophiolites may
provide useful information in relation to geodynamic evolu-
tion of the oceanic lithosphere (Zaccarini et al., 2011; Mon-
tanini et al., 2012; Saccani and Tassinari, 2015; Sanfilippo
et al., 2015; Çimen et al., 2016b). For instance, the supra-
subduction zone (SSZ) ophiolites which geochemically dis-
play island arc, fore-arc and back-arc basin signatures, rep-
resent oceanic lithosphere formed in the extended upper
plates of subduction zones (Dilek and Furnes, 2014).

In Turkey, the IAESASB contains ophiolites and related
mélanges including several types of magmatic rocks. The
geochemical features of these rocks indicate the generation
within an arc-back arc basin (e.g., Göncüoğlu et al., 2006;
Aldanmaz et al., 2008; Parlak et al., 2013). In addition, the
geochemical characteristics of the magmatic rocks from Ar-
menia display supra-subduction related affinities (Knipper
and Khain, 1980; Knipper et al, 1986). The OPOZ is also
composed of magmatic rocks and mantle peridotites which

represent the less-known member of the IAESASB (Çimen
et al., 2016b and this study). The overall geochemical evalu-
ation of the magmatic rocks from the OPOZ suggests that it
could have been formed within the intra-oceanic arc-back
arc basin like other remnants of the northern branch of
Neotethyan Ocean (Fig. 11).

conclusions

The mafic magmatic rocks from the Ovacık and Pülümür
Ophiolite Zone can be petrographically classified as basalts,
diabases and gabbros. All of these rocks geochemically plot
into the basalt field and the trace element systematics sug-
gests that there are three different types such as boninitic,
BABB-type and N-MORB. The comparison of the magmat-
ic rocks from the OPOZ with those from the Mariana back
arc basin indicates the deriving in an intra-oceanic arc-back
arc setting. 

113

Fig. 10 - Sm/Yb-Dy/Yb partial melting model
(after Sayit et al., 2016).

Fig. 11 - Proposed geodynamic model for generation of the OPOZ (SCT- Sakarya Composite Terrane; TAP- Tauride-Anatolide Platform).
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Overall geochemical data imply that these mafic rocks
were predominantly generated in a supra-subduction setting
from a subduction-modified mantle source. It is further sug-
gested that the OPOZ were formed in an oceanic arc-basin
system within the northward subducting Northern
Neotethys. It must be noted that the further studies are need-
ed in order to better understand the petrological evolution of
the OPOZ since this study presents the preliminary data.
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