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Introduction:  Kaş is a small town on the Mediter-

ranean coast of southern Turkey. The Greek island of 
Kastellorizo, reaching within 2 km of the mainland, 
separates Kaş Bay from the open sea. The adjacent 
Turkish coastline forms a semicircular arc (Fig. 1), 
roughly concentric with multiple (curvi-)linear hills. 
The local bedrock is Cretaceous marine limestone; no 
local volcanism is evident, so this potential cause of 
circular geological structures can be excluded. -vertical 
drop  

 

 
Fig. 1. (a): Google Earth view of Kaş Bay and its sur-
roundings. Dashed lines delineate the area of concen-
tric structures on the Turkish mainland. Circle denotes 
the group of small islands interpreted as the central 
peak of this inferred impact structure. (b): Map of Tur-
key showing location. 
 
Small islands in the SE part of Kaş Bay outline a cone 
shaped area of shallow bathymetry (Fig. 2). The top of 
this cone is ~1 km in diameter, with a gentle dish pro-
file down to 20 m depth in its centre. Around the outer 
margins of these islands, delineating the top of the 
cone, is a near vertical drop to 85 m  depth. The aim of 
this study has been to look for evidence of the process 
that formed these circular features, to test the sugges-

tion that they may represent an impact structure. 
 

 
Fig. 2. View of the circular group of islands in Kaş 
Bay, looking southward with Strongili island in the 
background. Photo by courtesy of David Talbot. 
 

Method: Field studies have been conducted on 
mainland Turkey and on Kastellorizo. These have in-
cluded mapping, looking for impact event characteris-
tics such as shock metamorphism, impact ejecta, and 
shattercones [1, 2], and collecting samples for later 
analysis including thin section preparation and XRF. 
       Results: The Cretaceous limestones were found to 
be highly fractured and brecciated (Fig. 3) and in some 
localities mega-brecciated (Fig. 3a). Both bedrock 
limestones and possibly impact-ejected limestones may 
have been affected by the heavy deformation, making 
them sometimes indistinguishable in the field. Many of 
the outcrop conditions are strongly reminicent of the 
destroyed limestones of the Rubielos de la Cérida 
(RdlC) impact structure in Spain [3] and the Ries im-
pact crater in Germany [4]. Monomict and polymict 
breccias with variously sized angular clasts in an al-
lochthonous matrix were observed both on mainland 
Turkey and on Kastellorizo (Fig. 4). The carbonate 
matrix in Fig. 4a is typically oxidised, fine grained and 
vesicular. Recrystallization of calcite was evident with-
in the vesicles. On Kastellorizo a ~30 cm thick layer of 
the breccia, adjacent to a scour plane (Fig. 4f), is remi-
niscent of certain quarries in the Ries impact crater [4]. 
Polymict breccia from various sites in the Kaş Bay 
structure show a facies remarkably similar to polymict 
sedimentary suevites in the RdlC [3]. Breccias-within-
breccias with multiple breccia generations (Fig. 4b, c), 
were observed on both sides of Kaş Bay at sites up to 
~8 km apart. This unusual geological phenomenon is 
very rare except from an impact origin [e.g., 5]. Brec-
cia dikes, a typical feature in impact structures, occur 
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on various scales (Fig. 4d, e).  Early petrographic thin 
section analysis shows intense multiple twinning in 
calcite down to micro-twinning, and kinkbanding, 
which may be attributed to shock defomation [6, 7]. So 
far thin sections have not revealed silicate minerals, 
such as quartz or feldspar, to show  typical PDF or 
diaplectic glass shock metamorphism [1]. 
 

 
Fig. 3. Breccias in outcrop (probable impact ejecta). 
(a): Megabreccia: limestone megablock inserted in 
monomict breccia. (b): Detail of matrix-supported 
breccia in a. (c): Berm freshly cut through heavily 
brecciated limestones with relics of bedding still pre-
served  (close-up in d). 
 

Discussion: The bedrock and suspected ejecta 
limestones are typically highly fractured and have lost 
most of their original sedimentary structure, like at 
other impact sites [3, 4]. The ubiquitous monomict and 
polymict breccias have many observed similarities to 
impact breccias at known impact structures, especially 
RdlC, which is largely also in carbonate. Breccia for-
mation by other geological processes, such as volcan-
ism, tectonics, slope processes, alluvial fan develop-
ment and landsliding, can all be eliminated for the re-
gion under discussion. The cone shaped feature in the 
Kaş Bay structure resembles the central peaks of other 
complex impact structures, such as the Steinheim im-
pact crater [8] which has a central peak with a similar 
shape. The evidence collated from this study strongly 
suggests that Kaş Bay is an impact structure. Further 
sample analyses, including petrographic thin sections 
and XRF, are currently under way. 
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Fig. 4. Various polymict breccias from the Kaş Bay 
proposed impact structure. (a): Polymict breccia of 
angular limestone clasts in oxidised, fine-grained, ve-
sicular matrix. (b, c): Breccia-within-breccias, contain-
ing at least two breccia generations, with flow texture, 
fields of view ~30 cm. (cf. [5]). (d): Thick breccia dike 
sharply cutting through well-bedded limestones. (e): 
Breccia dikelet (dashed) cutting through a breccia 
clast. (f): A ~30 cm thick polymict breccia in sharp 
contact with a scour plane.  
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