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Abstract: The terms ‘palaeotectonic’ and ‘neotectonic’” are entrenched in the literature of Anatolian geology, used to
subdivide the tectonic history before and after the last major tectonic change, which is frequently linked to the Arabia-
Eurasia collision and the onset of westward Anatolian escape along the North Anatolian Fault Zone. This short note,
however, illustrates that many different authors use different definitions for the age and cause of onset, and style of
‘neotectonics, leading to needless confusion in Turkish geological literature. In addition, in recent years it has become
common practice to use the neotectonic period as a stratigraphic correlation tool, leading to interpretations of the
age of sedimentary units (‘neotectonic units’) based on the inferred tectonic context in which they were deposited.
This practice should be abandoned, and authors should in all cases return to classical stratigraphic and structural
nomenclature. Based on the wide array of meanings that authors attach to the term ‘neotectonic it is advocated here
that this terminology should be abandoned altogether, and replaced by simple description of what is meant. This call is
meant to clarify geological literature, and to strictly separate observation and interpretation.
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Neotektonik ve Paleotektonik Terimlerinin Kullanilmasi Uzerene Kisa Not

Ozet: ‘Paleotektonik’ ve ‘Neotektonik’ Anadolu jeolojisinin terminolojisine yerlesmis terimler olup, gogunlukla Arap ve
Avrasya levhalarinin ¢arpismasi ile Anadolunun Kuzey Anadolu Fay Zonu boyunca batiya kagmasina baglanan en son
biiyiik tektonik degisim oncesi ve sonrasindaki tektonik tarih¢eyi tanimlamakta kullanilmaktadir. Ancak, bu kisa not
degisik yazarlarin neotektonigin baglangi¢ yasi, nedeni ve sitilinin tanimi hakkinda Tiirk jeoloji literatiirinde gereksiz
karisikliga neden olan farkl goriigleri ileri stirdiiklerini gostermektedir.

Bunlara ilaveten, son yillarda neotektonik dénem ¢okeldikleri tektonik ortamlar dikkate alinarak sedimanter birimlerin
yaginin yorumlanmasi (neotektonik birimler) igin stratigrafik korelasyon araci olarak da sik¢a kullanilmaya bagland.
Bu yaklagim terkedilmeli ve her durumda klasik stratigrafik ve yapisal adlama kurallarina geri dontilmelidir. Farkli
yazarlarin neotektonik terimine yiikledikleri farkli anlamlar dikkate alindiginda, makalede bu terminolojinin terk
edilmesi ve bunun yerine ne ifade edilmek isteniyorsa tanimlanarak kullanilmas: gerektigi savunulmaktadir. Bu ¢agrinin
amact jeolojik literatiirii berraklastirmak, gozlemler ile yorumlarin kesinlikle ayrilmasi gerektigini vurgulamaktir.

Anahtar Sozciikler: neotektonik, paleotektonik, Anadolu, Tiirkiye, Yunanistan, Ege

Introduction

The wuse of the adjectives ‘neotectonic’ and
‘palaeotectonic’ is common in the geoscientific
literature on the Anatolian and Aegean region.
However, these terms are only loosely defined,
and interpretations on the timing of transition
from a palaeotectonic to a neotectonic period vary
from author to author. In recent years, the term
‘neotectonic’ has started to be applied not only to sets

of structural features from a certain time period, but
has also been used to depict stratigraphic intervals:
neotectonic units (as in bodies of rock) (e.g., Kogyigit
& Deveci 2008; Piper et al. 2010). Moreover, many
papers use this terminology without defining its
meaning.

This short note argues that the use of this
terminology leads to needless confusion, loss of
valuable information and an inevitable mixing of

161



NEOTECTONIC AND PALAEOTECTONIC NOMENCLATURE

observation and interpretation. It also argues that
applying tectonic interpretation as a dating and
correlation mechanism is improper. Hence these
terms should be abandoned, with a return to accurate
description of observation and interpretation,
using conventional stratigraphic and structural
nomenclature.

These arguments are illustrated below, citing a
series of papers on eastern Mediterranean geology.
No questioning or criticism of the validity of the data
and interpretations of these authors is intended: their
work is merely used to illustrate the confusion that
arises from the use of neotectonic and palaeotectonic
terminology.

Definition of the Neotectonic Period

The term ‘neotectonics’ was introduced by Obruchev
(1948), to summarise active tectonic processes. Later,
the definition was widened to include all tectonic
processes since the last major tectonic configuration
change, and the establishment of the modern stress
field (e.g., Hancock 1986; Slemmons 1991; Stewart &
Hancock 1994).

Becker (1993) provided a useful and clear
definition of the Neotectonic period that is used as the
basis for this paper: “The ‘neotectonic period’ is the
youngest period of tectonic activity and extends up to
the present. The beginning of the neotectonic period
during the Cenozoic may be regarded as having
begun when characteristic changes in the tectonic
evolution of a region of interest have occurred for
the last time. Changes in the different tectonic facets,
which characterise the evolution of a region, need
not be simultaneous, and hence the times of the last
change may differ between facets. This leads to the
definition of a ‘transitional time interval’ wherein
elements of both the ‘palaeotectonic’ and ‘neotectonic’
period are present. The length of this transitional
time interval depends on the regional geological
evolution. Where a broad transitional time interval
exists, the beginning of the neotectonic period may
be defined as the earliest time marker by when most
of the characteristic changes of the tectonic evolution
of the region had occurred”

Crucial parts of this definition, addressed below
in the context of eastern Mediterranean geology,

162

are (1) the onset of the neotectonic period may be
diachronous; (2) the neotectonic period starts at the
last tectonic change in a region and (3) the change
from Palaeotectonic to Neotectonic periods may be
diffuse, and its interpretation may vary from author
to author. Most importantly, it is an interpretation of
geological observations.

On the Use of the Neotectonic Period as Correlation
Tool

The geological record is studied to reconstruct a
tectonic history. Inference of the style of deformation
relies on structural geological observations. Dating
the activity of the observed structures relies e.g. on
radiometric dating in conjunction with (micro-)
structural and petrological observation, or on a
combination of sedimentological analysis with
stratigraphic dating tools such as bio-, magneto-,
or cyclostratigraphy. The combination of such
observations, which are entirely independent from
interpreted tectonic periods or events, can be used for
regional correlation, and lead to an interpretation of
tectonic regimes through time. Dating rock records
based on the interpretation of the tectonic regime
during which they were deposited (‘Neotectonic
Units’) is based on circular reasoning, and mixes
observation with interpretation. This practice should
be abandoned.

On the Meaning of the ‘Palaeotectonic Period’

According to Becker’s definition, the palaeotectonic
period comprises the complete Earth History from the
Early Archaean to the last tectonic phase, e.g. in the
Pliocene. That is not a particularly useful definition.
Description of a tectonic event as ‘palaeotectonic’ has
no meaning other than ‘old;, and should in all cases
be replaced by periods as defined in the Geological
Time Scale.

On the Definition of the ‘Neotectonic Period’ in
the Eastern Mediterranean

The terminology of neo- vs. palaco-tectonics became
common in the Aegean region in the 1970s (Mercier
et al. 1972, 1976; Sorel 1976; Le Pichon & Angelier
1979), and was mainly used for brittle tectonic events
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associated with Neogene sedimentary basins. The
notion of Becker (1993) that the onset of neotectonics
may be highly diachronous is illustrated by the
fact that in western Greece, on the Ionian islands,
the neotectonic period was interpreted to reflect
the Plio-Quarternary, when post-compressional
sedimentary basins developed (Mercier et al. 1976),
whereas on Crete, where extensional basin formation
started earlier, Le Pichon & Angelier (1979)
considered neotectonics to start 13 Ma ago, based
on the onset of Cretan sedimentation according to
the stratigraphy of Drooger & Meulenkamp (1973)
(which has been redated to ~11 Ma in recent years
(van Hinsbergen & Meulenkamp 2006; Zachariasse
et al. 2010). Although several authors (e.g., Kissel &
Laj 1988) used ‘neotectonics’ to depict the post-13
Ma expansion of the Aegean arc, nobody considers
the metamorphic core complexes of the central
Aegean region, with exhumation ages as young as
8-4 Ma (Hejl et al. 2002, 2008; Kumerics et al. 2005;
Brichau et al. 2006) as neotectonic features, again
illustrating the confusion arising from the use of this
terminology as a regional correlation tool.

The Aegean definition of neotectonics is not
applicable to Anatolian geology. Here, the widespread
application of neotectonic terminology became
common since $engor (1980), and is usually referred
to as the period during which the North and East
Anatolian fault zones were active, accommodating
westward extrusion of Anatolia (Kogyigit & Beyhan
1998; Bozkurt 2001). Although the inception of
Anatolian extrusion undeniably has a profound
effect on Turkish geology, the timing of onset of this
process is subject to widely differing interpretations.
These stem, for instance, from the interpretation
of the cause of extrusion, now generally seen as
mainly the result of the collision between Arabia and
Anatolia. For instance, Wong et al. (1995) preferred
an early Miocene age for this collision and hence for
the onset of the neotectonic period, whereas, in more
recent years, estimates have suggested a younger
collision age of ~12-11 Ma (Keskin 2003; Sengor et
al. 2005; Hiising et al. 2009; Okay et al. 2010), used by
e.g. Piper et al. (2010) as the onset of the ‘neotectonic
era. Even if the definition of the neotectonic period
is not based on the Arabia-Anatolia collision, but on
reconstructions of the age of activity of the North
Anatolian Fault Zone, such as suggested by Bozkurt

(2001), the diachronous growth of that fault zone from
~11 Ma in the east to ~5 Ma in the west (Armijo et al.
1999; Sengor et al. 2005; Hubert-Ferrari et al. 2009)
inevitably leads to confusion: in western Turkey,
most authors consider only the Plio-Pleistocene as
‘neotectonic’ (e.g., Barka & Reilinger 1997; Straub et
al. 1997; Kogyigit et al. 1999; Bozkurt 2003).

One could argue that the inception of Anatolian
extrusion as the start of the neotectonic period is
in line with Becker’s definition as the ‘last tectonic
change’. However, several authors advocate several
‘neotectonic episodes’: ten Veen et al. (2009), for
instance, proposed 3 neotectonic stages since the
early Miocene, and Kogyigit et al. (1999) suggested
alternating phases of neotectonic extension and
compression in the Pliocene. This is clearly at odds
with Becker’s definition.

Although Bozkurt (2001)’s widely cited paper
ascribed the formation of the North Anatolian Fault
Zone to the interplay between Arabia-Anatolia
collision and extension in the Aegean arc, in recent
years the general consensus has moved to a causal
relationship with the Arabia-Anatolia collision
(Sengor et al. 2005; Faccenna et al. 2006; Hubert-
Ferrari et al. 2009), mainly because Aegean extension
has been active since at least the late Oligocene
(Gautier et al. 1999; Forster & Lister 2009; Tirel et
al. 2009; Jolivet & Brun 2010). The connection of the
definition of neotectonics to the NAFZ and hence
the Arabia-Anatolia collision (e.g., Wong et al. 1995;
Piper et al. 2010) therefore induces a kinematic
and geodynamic interpretative flavour to the term.
A wealth of international research has focused its
attention on testing which geological elements can
or cannot be ascribed to the extrusion tectonics of
Turkey, and by introducing their study to focus on
‘neotectonics, they, intentionally or not, already
suggest an interpretation well before the observations
are presented.

Finally, there is of course no problem in
using interpretative terms in discussions and
interpretations. However, given the very different
understandings of the term by different authors,
defining a period as ‘neotectonic’ remains vague,
and would require every author to give a very clear
definition, that probably changes from paper to
paper. It therefore seems best to abandon this term
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altogether, and give simply a description of the age,
and style of the tectonic regime that is proposed.

Conclusion

Based on the confusion arising from the subdivision
of Earth history into a neotectonic and palaeotectonic
period, as illustrated above, and the improper use
of these terms as stratigraphic correlation tools,
the  Neotectonic-Palaeotectonic terminology
should be abandoned altogether, with a return to
common geological nomenclature, defined in the
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