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A di verse Late Oligocene to Early Mio cene cal car e ous nannofossil as sem blage was ex am ined from the Qom For ma tion in
the Cen tral Iran Ba sin, and the Oligocene-Mio cene bound ary was iden ti fied based on the quan ti ta tive anal y sis of the as sem -
blages in 303 smear slides. Eleven well-es tab lished cal car e ous nannofossil bio-events are de lin eated in the Up per
Oligocene through Lower Mio cene. The re sults clearly show that the High est Oc cur rence (HO) of Sphenolithus delphix is the
clos est bio-event to the bound ary as tra di tion ally de lin eated on the lithostratigraphic cri te ria, and pro vides a dis tinct
biohorizon be low it. The Low est Oc cur rence (LO) of the spe cies Discoaster druggii is the old est Mio cene bio-event that is ob -
served shortly af ter the HO of S. delphix, show ing that cal car e ous nannofossils are well suited for ap prox i mat ing the
Oligocene-Mio cene bound ary in the Qom For ma tion. The Oligocene-Mio cene bound ary is placed in the up per part of
Sub-mem ber “c1” in all three sec tions stud ied here and it is trace able through out the Cen tral Iran Ba sin, which makes a po -
ten tially re li able marker ho ri zon for se quence strati graphic and hy dro car bon stud ies in the area.
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INTRODUCTION

Iden ti fi ca tion of the bound ary be tween the Oligocene and
Mio cene has been of ten dif fi cult in geo log i cal re cords (Shackle -
ton et al., 2000). Berggren (1969) de fined an age of 22.5 Ma for
the Oligocene-Mio cene bound ary and dem on strated that it
could be cor re lated ap prox i mately to the magnetochrone C6An. 
Then, Berggren et al. (1985) re viewed the bound ary cri te ria and 
de ter mined an age of 23.8 Ma for it based on the last ap pear -
ance of the nannofossil spe cies of Reticulofenestra bisecta,
Reticulofenestra scrippsae and Cyclicargolithus abisectus.
Steininger et al. (1997) as signed an age of 23.8 Ma to the
bound ary placed at the base of the C6Cn.2n magnetozone to
de fine the GSSP for the base of the Neo gene. Lourens et al.
(2004), Palike et al. (2006) and Gradstein et al. (2012) in their
new syn the sis have pro posed an age of 23.03 Ma for the base
of the C6Cn.2n magnetozone.

Sev eral cli ma tic changes have been re ported at the
Oligocene -Mio cene tran si tion from var i ous lo ca tions in the
Tethyan and equa to rial realms (Zachos et al., 2001; Allen and

Armstrong, 2008; Beddow et al., 2016). The main cause for such
en vi ron men tal changes is mas sive tec tonic dis place ments which 
led to re duc tion in at mo spheric pCO2 (Pagani et al., 1999;
Pearson and Palmer, 2000), and changes in palaeo climate and
palaeoenvironmental con di tions (Zachos et al., 2001).

The Ara bia-Eur asia col li sion and the clo sure of the Tethys
ocean gate way is one of the global tec tonic events that span
from the Late Eocene to Mio cene (Allen and Armstrong, 2008;
Sadr, 2017). Pre vi ous stud ies based on the palaeo ec ol ogy and
palaeoclimatology of the Oligocene to Mio cene tran si tion sug -
gested that fluc tu a tions in global ice vol ume and eustatic sea
level, and tem per a ture vari a tions dur ing gla cial or inter gla cial
pe ri ods have re sulted in the bi o log i cal-en vi ron men tal cri ses
(Miller et al., 1991; Zachos et al., 2001; Billups et al., 2002).
More over, mul ti ple shifts in the value of 18O and 13C iso topes
were re ported dur ing this in ter val from var i ous sites (Zachos et
al., 2001; Pekar et al., 2002; Wade and Palike, 2004; Beddow et 
al., 2016). They are re ferred to as Oi- and Mi-events. These
changes and the global cool ing trends have led to the bi o log i cal
cri sis in the biota as sem blages of the Late Oligocene to Mio -
cene (as shown for in stance in the Oligocene-Early Mio cene
range charts in Perch-Niel sen, 1985). Dif fer ences in the oc cur -
rences of these bi o log i cal events (re corded or not at dif fer ent
sites), and more spe cif i cally dif fer ences in their chronostrati -
graphic po si tion from one site to an other, have re sulted in prob -
lems in pre cise de lin ea tion of the Oligocene-Mio cene bound -
ary. Be cause of these prob lems, iden ti fi ca tion and in tro duc tion
of ma jor bio-events, and chronostratigraphic dat ing of the
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