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The Turkish part ofThrace consists geological
ly and geomorphologically of two main units: 
the Strandja mountains in the northeast and the 
Thracian plain in the southwest. The third and 
youngest morphotectonic unit, which will be 
discussed, is the Marmara Sea in the south bor
dering the Thrace. 

Strandja Massif 

The Strandja Massif is a region of Late Paleo
zoic and mid-Mesozoic compressional defor
mation and metamorphism followed by a quiet 
Tertiary evolution. The earliest known rocks in 
the Strandja Massif are gneisses, migmatites 
and intrusive granites with Early Permian (-271 
Ma) single-zircon evaporation ages (Okay et al., 
2001). This late Variscan basement is uncon
formably overlain by a continental to shallow 
marine sequence of Early Triassic to Mid-Ju
rassic (Bathonian) age, well characterized in the 
Bulgarian part of the Strandja (Chatalov, 1988, 
1990). In the Late Jurassic-Early Cretaceous 
times, the Triassic-Jurassic cover as well as the 
late Variscan basement were deformed and 
metamorphosed. In the Turkish Strandja, 
Variscan basement slices were thrust northward 
over the Triassic-Jurassic cover units (Okay et 
al., 2001); in the Bulgarian Strandja, allochtho
nous Triassic deep marine strata and mafic vol
canic rocks were emplaced over the relative au
tochthonous shallow marine Jurassic sediments 
(Chatalov, 1988). KjAr and Rb/Sr biotite ages 
of 155 to 149 Ma from the Lower Permian 
granites represent the heating associated with 
this mid-Mesozoic met.:~morphism (Okay et al., 
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2001). The cause of this enigmatic late Cim
meride orogeny is not clearly identified. 

Along the Black Sea coast Cenomanian shal
low marine sandstones cover unconformably 
the Triassic-Jurassic metasediments signifying 
a new period in the evolution of the Strandja 
Massif. Starting with the early Senonian, the 
northwestern parts of the Strandja Massif were 
the site of a magmatic arc and intra-arc basin, 
characterized by granodioritic plutons, stocks, 
dykes and voluminous andesitic lavas and tuffs. 
This Srednogorie arc was generated throu_,gh the 
northward subduction of the Vardar-Y zmir
Ankara-Intra-Pontide oceanic lithosphere 
(Boccaletti et al., 1974). Most of the magmatic 
arc lies ip. Bulgaria; however, it extends along 
the Black Sea coast to north of Istanbul and 
farther east along the Black Sea coast. The 
Western Black Sea basin opened as a back-arc 
basin probably during the early Senonian be
hind the Srednogorie arc. The Srednogorie arc 
magmatism ceased by the Maastrichtian and 
since then the Strandja Massif has been paleo
geographically a high standing area. In contrast 
to that, a major clastic basin, the Thrace Basin, 
was initiated southwest of the Strandja Massif 
during the Eocene. 

Thrace Basin 

The Thrace basin is a mid-Eocene to latest Oli
gocene hydrocarbon-bearing basin with over 
9 km of clastic sediments in its central part 
(Turgut et al., 1991). It is triangular in shape, 
surrounded by Strandja, Rhodope massifs in 
the northeast and northwest, respectively, and 
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by the metamorphic and magmatic rocks south 
of the Marmara Sea in the south. Its northeast
ern and northwestern contacts correspond ap
proximately to the Eocene-Oligocene basin 
boundaries, whereas its southern contact south 
of the Marmara Sea is much more tectonized 
and is not clearly defined. Middle Eocene to 
Oligocene reefal carbonates fringe the south
western margin of the Strandja Massif. These 
pass rapidly eastwards through growth faults to 
thick clastic sequences, which is characteristic 
for most of the basin. The basin sequence shows 
a regressive development from Middle to Up
per Eocene siliciclastic turbidites through Low
er Oligocene shallow marine sandstones to 
Middle-Upper Oligocene terrigeneous sand
stones with lignite seams. The origin of the 
Thrace basin is not clear. Gori.ir and Okay 
(1996) suggested that it is an Eocene to Oli
gocene foreland basin above the northward
dipping Intra-Pontide Ocean, although evi
dence for a post-Late-Oligocene closure of the 
Intra-Pontide ocean is meager. In the southern 
part of the Thrace Basin, along the Marmara 
Sea, the Eocene-Oligocene sequence is mildly 
deformed and is unconformably overlain by the 
Lower-Middle Miocene continental to shallow 
marine sandstones. Stronger Miocene transpre
ssional deformation exists in a northwest-sou
theast trending zone passing through the cen
tral Thrace Basin (Perin~ek, 1991 ). This zone of 
deformation, about 15 km wide, corresponds to 
the dextral Terzili Fault Zone, regarded as an 
early offshoot of the North Anatolian Fault. 
Most of the gas fields in the Thrace basin are 
located in the structures of the Terzili Fault. 
The Terzili Fault is overlain by largely unde
formed Upper Miocene-Pliocene continental 
sandstones indicating that it is an inactive 
structure, which is supported by the absence of 
seismicity along the structure. The active North 
Anatolian Fault zone lies farther south in the 
Marmara Sea. 

Marmara Sea 
and the North Anatolian Fault 

The Marmara Sea is a very young structure 
formed through the action of the North Anato
lian fault after the Late Miocene. It consists of 
three basins, over 1000 meters deep, separated 
by submarine ridges. The geometry of the 
North Anatolian fault under the Marmara Sea, 
and the structure of the deep marine basins are 
known principally through recent multi-chan
nel seismic reflection studies (Okay et al., 1999, 
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2000; Parke et al., 1999). The main branch of 
the North Anatolian Fault, which enters the 
Marmara Sea in the bay of Yzmit, is made up 
of two major segments. The South Boundary 
Fault south of Istanbul is a 45-km-long north
west trending transtensional segment, which 
forms the northern margin of a 1250 m deep 
strike-slip basin. In the west the south Bound
ary Fault makes a compressional bend and 
joins the 1 05-km-long east-west trending Cen
tral Marmara Fault segment. Along the com
pressional boundary between the South Bound
ary and Central Marmara fault segments there 
is active folding with a major northeast-trend
ing anticline developing in the recent sedi
ments. Due to the anticlockwise rotation of the 
present displacement vectors, the Central Mar
mara Fault is transpressional in its eastern and 
transtensional in its western end. The Central 
Marmara Fault joins in the west through a re
leasing bend to the onshore Ganos Fault. A 
major asymmetrical strike-slip basin is forming 
along the releasing bend between these two 
fault segments. The Ganos Fault has a 45-km
long onshore part, which was ruptured in an 
earthquake (M = 7 .2) in 1912. After the 1999 
Yzmit earthqua\.e (M5= 7.4) the only significant 
segments of the North Anatolian Fault, that 
have not been activated in this century, are the 
Central Marmara and South Boundary fault 
segments in the Marmara Sea, and these pose a 
major threat to Istanbul and the surroundings. 

Conclusions 

In the Turkish Thrace there is a progressive 
southward younging from Late Paleozoic-Ear
ly Mesozoic contractional deformation and 
metamorphism in the Strandja Massif, to the 
creation of a major Eocene-Oligocene clastic 
depo-center in the Thrace basin, to active tec
tonics and sedimentation in the Marmara Sea. 
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