
INTRODUCTION

The Neotethyan oceanic branches in NW Turkey has been
the topic of several studies (e.g., ≤engör and Yılmaz, 1981;
Yılmaz et al., 1995; 1997; Göncüo¿lu et al., 1997; Okay and
Tüysüz, 1999; Stampfli, 2000; Robertson, 2004; Robertson
and Ustaömer, 2004). The initial suggestion of ≤engör et al.
(1984) is that the northern branch of Neotethys was repre-
sented by two oceanic seaways. From north to south these
are Intra-Pontide Ocean (IPO) between the Rhodope-Pontide
(Fig. 1a) and the Sakarya and the Izmir - Ankara - Erzincan
Ocean between Sakarya and the Tauride-Anatolide terranes.
The geological history of the Izmir-Ankara Ocean as well as
its western (Vardar Ocean in broader sense) and eastern
(Erzincan - Sevan - Akera) continuation had been well-docu-
mented (for a brief review see Göncüo¿lu et al., 2006a;
2006b; 2007). The IPO as proposed by ≤engör and Yılmaz
(1981), however, is poorly known even though its suture is a
“profound stratigraphic, metamorphic and structural bound-
ary (e.g., Okay and Tüysüz, 1999)”. Its geological setting,
age, evolution and even presence is a matter of debate (e.g.,
Kaya and Kozur, 1987; Elmas and Yigitbas, 2001; Moix et
al., 2008). Published suggestions on the paleogeographic set-
ting, opening and closure ages and the subduction polarity of
the IPO are controversial. The tectonic scenarios proposed
(≤engör and Yılmaz, 1981; Göncüo¿lu et al., 1987; Yılmaz,
1990; Göncüo¿lu and Erendil, 1990; Yılmaz et al., 1995;
1997; Elmas and Yigitbas, 2001; Robertson and Ustaömer,
2004) are based on a few local field-studies (e.g., Göncüo¿lu
and Erendil, 1990, Yılmaz et al., 1997; Elmas et al., 1997;
Yigitbas et al., 1999). The basis of these scenarios is a dis-
continuous sedimentary mélange between the Sakarya and
the Rhodope-Pontide continental microplates (Fig. 1b), in-
cluding blocks of cherts, recrystallized limestones, basic vol-

canic rocks and rarely serpentinites and ultramafic rocks
(e.g., Arkotda¿ Mélange of Tokay (1973) and Abant Com-
plex of Yılmaz et al. (1982)).

As recently reviewed by Robertson and Ustaömer (2004)
and Ustaömer and Robertson (2005), the main tectonic hy-
potheses for the formation of this mélange are: (1) the
oceanic material is of Precambrian age and no sea-floor
spreading was realized since then (Kaya, 1977); (2) the
mélanges are formed during the closure of the IPO that ex-
isted in Mesozoic between the Sakarya microcontinent to
the south and the Rhodope-Pontide terrane to the north and
closed by northward (Sengör and Yılmaz, 1981; Göncüoglu
et al., 1987; Yılmaz, 1990; Yılmaz et al., 1997; Elmas and
Yigitbas, 2001; Robertson and Ustaömer, 2004) or south-
ward (Robertson and Ustaömer, 2004) subduction. A variant
of this hypothesis is (3) the oblique northward subduction
(Göncüo¿lu and Erendil, 1990); the IPO was formed as an
embayment within the Izmir - Ankara Ocean (Okay et al.,
1996; 2006); (4) no evidence exists for the IPO to the north
of the Sakarya Terrane (Moix et al., 2008). In this scenario,
the mélanges formed during the closure of the Neotethyan
Izmir - Ankara Ocean to the south of Sakarya Terrane and
were emplaced to their present position by strike-slip fault-
ing (Elmas and Yigitbas, 2001). 

These contrasting ideas are due to the fact that the Intra-
Pontide Suture (IPS) complex is not yet studied in detail in
regard to the constituting rock-units. In addition to the pre-
neotectonic geological complexity, the suture belt is juxta-
posed with the branches North Anatolian Transform Fault
(Fig. 1b) and the original features of this suture complex are
largely erased (e.g., Göncüo¿lu et al., 1997). Moreover, the
data on the geochemical characteristics and ages of the basic
volcanic rocks in the mélange are scattered and difficult to
interpret. 
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ABSTRACT 

Tectonically disrupted outcrops of a mélange (Arkotda¿ Mélange) between the Rhodope-Pontide and Sakarya micro-continents in NW Anatolia are con-
sidered as remnants of the little-known Intra-Pontide oceanic branch of Neotethys. A tectonic sliver of this mélange to the east of the town of Bolu comprises
a mega-block of massive and pillow lavas that includes radiolarian chert interlayers and intra-pillow mudstones. The silicified mudstones from the upper part
of an intact section yielded moderately preserved but diverse radiolarians of late Kimmeridgian to early Tithonian age. 

Geochemical data (major, trace and REE) obtained from the tholeiitic basalts suggest generation in a mid-ocean ridge setting. Magma was likely derived
from a spinel lherzolite source by 5-10% partial melting and fractional crystallization processes. The Nd isotopic data suggests heterogeneity of the source.
Combined with comparative evidence from a number of similar mélanges along the inferred suture belt in NW Anatolia, it is concluded that the ridge-spread-
ing in the Intra-Pontide Ocean continued at least from middle Middle Jurassic to middle Late Cretaceous. 
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