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Abstract Spil Mountain (Manisa, western Turkey) is situated in the Bornova
Flysch Zone, which is bounded by the _Izmir–Ankara Suture Zone (northern branch
of Neo-Tethys) to the northwest and by the Menderes Massif to the southeast. The
purpose of this study is to describe microfacies and microfossil assemblages of the
Spil Mountain carbonate sequences. Two carbonate sequences in autochthonous
and allochthonous settings are differentiated. The autochthonous sequence begins
with inner-platform carbonates of Early Cretaceous age, which are represented by
algal wackestone, fenestral mudstone, intraclastic packstone with Praechrysalidina
infracretacea, Salpingoporella annulata, and charophyte oogonia. The platform
succession is disconformably overlain by calciclastic turbidites and pelagic wa-
ckestones of Maastrichtian age, representing platform drowning, and then passes
upward into siliciclastic sediments containing large limestone blocks. Allochtho-
nous carbonate sequences range in age from the ?Cenomanian to Santonian–early
Campanian, and were deposited in peritidal to outer-shelf palaeoenvironments. The
lower part of the allochthonous sequence is composed of foraminiferal–intraclastic
wackestones–packstones with mainly miliolids and Cuneolina pavonia. The middle
part consists of peloidal wackestone/packstone with Aeolisaccus, Thaumatoporella,
benthic foraminifers, and rudist shell fragments. The benthic foraminifera are
represented by Pseudocyclammina sphaeroidea, Keramosphaerina tergestina,
Moncharmontia apenninica/compressa, and Scandonea samnitica. In the upper part
of the allochthonous sequence, pelagic wackestone with Marginotruncana and
Dicarinella is alternated with foraminiferal–peloidal packstone with rudist shell
fragments and microbioclastic wackestone.
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Introduction

The Bornova Flysch Zone (BFZ) forms a 50–90-km-wide and *230-km-long
tectonic zone between the Menderes Massif and the _Izmir–Ankara suture (Okay
and Altiner 2007) (Fig. 1). The BFZ consists of large blocks of Mesozoic lime-
stone, basalt, serpentinite, and radiolarian chert in a highly sheared clastic matrix
of latest Cretaceous to Palaeocene age. Limestone blocks reach up to 20 km in size
and range from the Late Triassic to Late Cretaceous in age (Erdoğan 1990). Some
workers have considered the carbonate sequences in Spil Mountain (Fig. 2) as
blocks derived from the Mesozoic platform carbonate sequence in the Karaburun
Peninsula and Chios Island, whereas others have conversely proposed them as
in situ sequences subsequently sliced and deformed.

Materials and Methods

Microfacies and microfossil identifications were based on approximately 200 thin-
sections of limestone samples, collected from the fourteen stratigraphic sections
(Fig. 1a). A composite stratigraphic section (Fig. 2b) of allochthonous sequences
is based on the integration of many local stratigraphic sections that are separated
by post-Miocene vertical faults.

Results and Conclusions

The Spil Mountain carbonate rocks comprise autochthonous and allochthonous
sequences ranging in age from the Early Cretaceous (Neocomian), probable
Cenomanian, to Santonian–early Campanian. In the autochthonous sequence, the
Lower Cretaceous inner platform carbonate succession (Lithofacies 1) includes
algal wackestone (Fig. 3a), fenestral mudstone, and intraclastic–foraminiferal
packstone microfacies with Preaechrysalidina infracretacea and Salpingoporella
annulata.

The unconformably overlying calciclastic turbidites (Lithofacies 2) and pelagic
limestones (Lithofacies 3) composed of lithoclastic–bioclastic packstone with
Orbitoides and planktic foraminiferal wackestone microfacies are of Maastrichtian
age and represent the platform-drowning event. The lower part of the allochtho-
nous sequence is composed of nonfossiliferous limestone and dolomitized lime-
stone (Lithofacies 4), which consist of wackestone/packstone microfacies.
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Fig. 1 a Main tectonic units of western Anatolia (Görür and Tüysüz 2001). Spil Mountain is
situated in the Bornova Flysch Zone (BFZ). IAS _Izmir–Ankara Suture. b Simplified geological
map of Spil Mountain (after Güngör 1986). a Neogene units; b flysch; c pelagic limestone
(Maastrichtian); d platform carbonate rocks; e pelagic wackestone–microbioclastic wackestone/
mudstone alternation (Santonian–lower Campanian)

Fig. 2 Generalized columnar sections of the Spil Mountain carbonate sequences and main
microfacies characteristics. a Autochthonous sequence, b Allochthonous sequence
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Fig. 4 Benthic foraminifers of the Santonian–lower Campanian rudistid limestones. a and
b Pseudocyclammina sphaeroidea; c Keramosphaerina tergestina; d Spiroloculina sp.; e Monc-
harmontia apenninica; f Nezzazatinella picardi. The scale bar is 0.2 mm

Fig. 3 Microfacies types in thin sections. a algal wackestone (Lower Cretaceous); b lithoclastic
packstone with planktic foraminifera; c grainstone with rudist shell fragments and Orbitoides;
d planktic foraminiferal wackestone (b–d Maastrichtian drowning microfacies); e miliolid
packstone (?Cenomanian); f Planktic foraminiferal wackestone and microbioclastic wackestone–
mudstone alternation. The scale bar is 0.2 mm
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A probable Cenomanian age can be inferred based on the presence of Cuneolina
pavonia, Pseudonummoloculina regularis, and Nezzazata simplex.

The most prominent lithofacies of the Spil Mountain carbonate sequences is
rudist-bearing limestones (Lithofacies 5), which include poorly sorted bioclastic
packstone and foraminiferal–peloidal wackestone with Aeolisaccus and Thauma-
toporella. The exposed uppermost part of the allochthonous sequence is charac-
terized by pelagic wackestone (Lithofacies 6), which is alternated over a mm–dm-
scale with microbioclastic wackestone and mudstone. Lithofacies 5 and 6 are
assigned to a Santonian–early Campanian age based on benthic (Fig. 4) and
planktic foraminiferal assemblages.
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