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The Rock-Cut Shoreline Features 
of Dana Island and the Maritime 

Landscape of the Taşucu Gulf, 
Rough Cilicia

Michael R. Jones

Dana Island in Mersin province, Turkey, was the focus of the Boğsak Archaeological 
Survey’s fieldwork in 2016 and 2017. Cilicia’s ancient inhabitants used Dana Island as 
a site for a port, quarries, and a fortress; activity peaked in the Late Antique period (4th-
6th century CE). Rock-cut features along the island’s northwestern shore include building 
foundations, cisterns, quarries, and sloped features initially suspected to be slipways for 
ships – however, these last features more closely resemble well-preserved quarries further 
inland. This paper examines shoreline features on Dana Island and neighbouring coastal 
sites, and their relationship to ancient maritime activity.

Keywords: Boğsak Archaeological Survey (BOGA), quarries, slipways, Byzantine trade, Isaurians, 
Late Antiquity, Cilicia.

The Boğsak Archaeological Survey (BOGA), directed by Günder Varinlioğlu of Mimar 
Sinan Fine Arts University, focuses on a 20 km section of the coast of eastern Rough 
Cilicia (Mersin Province, Turkey). The survey area consists of the shoreline and hin-
terland of the Taşucu Gulf from ancient Aphrodisias in Cilicia to the west (modern 
Ovacık) to ancient Holmoi (modern Taşucu) to the east. Although a mountainous 
ridge blocks access to the interior from the sea along 16 km of this coastline (Figs 1‑2), 
ancient settlement remains are concentrated at several mainland harbours, including 
the double harbour on the Ovacık peninsula (ancient Aphrodisias), Tahtalimanı 
(possibly ancient Palaia), and the bays at Boğsak (ancient Asteria) and Ağa Limanı 
(Varinlioğlu et al., 2017: 50).

During the 1st millennium CE, Holmoi, at the mouth of the Göksu (ancient Caly-
cydnus) River, was likely the most significant port in the region: it was the sea access 
route for Seleucia ad Calycadnum, some 8 km upriver, which was the province’s main 
military and administrative centre (Vann, 1998: 309; Varinlioğlu, 2007; 291‑294). 
Seleucia may have served as a regional supply base (perhaps including naval instal-
lations for warships) in the Byzantine-Persian war, when a mint was briefly located 
in the city in 616‑617 CE (Foss, 1975: 743‑744). Unfortunately, the remains of ancient 
Holmoi are likely located under layers of silt and possibly under the modern town of 
Taşucu. Although several smaller sites have also been identified on the coast, it has not 
been fully explored (Varinlioğlu, 2017: 245).

Department of Archaeology and 
History of Art, Koç University, 
Rumeli Feneri Yolu, Sarıyer, 
34450, Istanbul, Turkey; 
mjones@ku.edu.tr
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The BOGA survey area includes four islands close to 
the mainland: Boğsak, Dana, Güvercinlik, and Kösrelik, 
all of which feature archaeological remains dating 
primarily to the Late Antique period (c.4th-6th century 
CE). While Güvercinlik and Kösrelik are small islands 
that were perhaps used as Byzantine ecclesiastical sites, 
the larger islands of Dana and Boğsak sustained larger 
populations (Varinlioğlu, 2017: 245‑248, 250‑251). Such 
dense settlement, particularly on islands, fits the pattern 
seen across the Cilician coast and indeed much of the 
coast of southern Asia Minor during Late Antiquity (Foss, 
1994: 45‑48; Hohlfelder and Vann, 2000: 133‑134; Varin-
lioğlu, 2007: 304‑308; Rauh et al., 2009: 285).

Ships carrying cargoes from Egypt and the Levant 
to points further west frequently sailed along this route, 
taking advantage of the prevailing westward-flowing 
currents, the diurnal cycles of land and sea breezes near 
shore, and the many islands and visible landmarks of the 
coast (Pryor, 2000: 12, 14, fig. 2, 15, 20‑21, 24). This route 
was likely followed by the Bronze Age Uluburun ship from 
a Levantine port, and finds of anchors, amphorae, and 
other artefacts located during underwater surveys attest 
to seafaring along the Cilician coast from pre-Classical 

through post-Byzantine times (Evrin et al., 2004; 2005; 
Toskay Evrin and Evrin, 2005; Ward, 2005: 124‑125; Pulak, 
2008: 297, 298, fig. 97, 299). The coast of eastern Rough 
Cilicia was a contested region at various points during 
the 1st millennium BCE: the Babylonian king Neriglissar 
defeated the Cilician king Appuašu in the area during a 
raid in 556 BCE, and the region later became a centre of 
Persian military activity (Rauh et al., 2009: 270‑271; Autret 
et al., 2014: 597‑599). During the Hellenistic era, Cilicia 
was a frontier region dividing the Ptolemaic and Seleucid 
empires, and its rugged coastline was later famous as a 
haven for the Cilician pirates defeated by Pompey the 
Great in 67‑66 BCE (Mitford, 1980: 1235‑1238). There are 
at least nine major fortified sites, ranging in date from 
the 1st millennium BCE to the Medieval period, along the 
coast in the BOGA survey area (Varinlioğlu et al., 2017: 
51). They were likely used both by the indigenous popu-
lation – which had a reputation for banditry in antiquity – 
and garrisons from larger states and empires seeking to 
control the region (Lenski, 1999: 452‑453; Hohlfelder and 
Vann, 2000: 133‑134; Rauh et al., 2009: 262). Meanwhile, 
local forests were an important strategic resource for 
navies: several common timber species in Cilicia, including 

Figure 1. Dana Island viewed 
from the mainland (Photo 
M. Jones).

Figure 2. Map of the BOGA survey 
area with sites mentioned in the 
text (After Varinlioglu et al., 2017: 
51, fig. 1).
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cedar (Cedrus libani), fir (Abies cilicica), and (most likely) 
black or Calabrian pine (Pinus nigra), were felled for the 
construction of naval galleys, in addition to forest-relat-
ed products such as pitch (Theophr. VII: 1‑3, trans. Hort, 
1999; Rauh et al., 2009: 264‑268; Akkemik et al., 2012: 2; 
Akkemik, 2015: 53, 63, 95, 137‑139; Pulak et al., 2015: 45, 
fig. 5; Eger, 2017: 257).

After the Roman conquest, Rough Cilicia saw 
increased economic development and the establishment 
of new settlements. In the BOGA survey region, most 
ancient settlement remains date to the Roman and Early 
Byzantine periods, with activity reaching a peak in the 
4th-6th century CE. Ships transporting annona cargoes of 
grain, wine, and oil from Alexandria and the Levantine 
coast to Constantinople sailed along the Cilician coast, 
in addition to sea-traffic with Cyprus and between local 
ports (Decker, 2001: 70‑71; Iacomi, 2010: 27‑28; Autret 
et al., 2014: 610‑611). Olive oil and wine production for 
export intensified, as shown by increased numbers 
of olive presses and threshing floors at Roman sites 
and the large-scale regional production and export of 
LR  1 amphorae from Cilicia and neighbouring regions 
(Decker, 2001: 76‑78; Varinlioğlu, 2007: 304‑308; Iacomi, 
2010: 24‑28; Demesticha, 2013: 170‑173, 176‑177; Autret 
et al., 2014: 595, 604‑612).

An important Christian pilgrimage route ran through 
eastern Rough Cilicia. The Martyrion of St Thecla in 
Seleucia ad Calycadnum and the complex at Alahan 
further inland were significant pilgrimage destinations: 
Varinlioğlu (2007: 293‑294; 2017; 260‑262; 2019) notes 
that churches in settlements along the sailing routes 
(including those in the BOGA survey area) would have 
attracted pilgrims in transit to more famous shrines. 
In addition to serving as demonstrations of piety, late 
antique church construction displayed the wealth and 
status of individuals in local communities, many of 

whom were connected directly or indirectly to maritime 
trade. A number of new churches were built in the BOGA 
survey area during the 5th and 6th centuries CE (Budde, 
1987: 28; Varinlioğlu, 2007: 309; 2017: 246‑250, 252‑253).

Boğsak Island has been intensively surveyed since 
2010, alongside terrestrial surveys of sections of the 
coast and its hinterland and limited underwater surveys 
in Boğsak Bay (Harpster and Varinlioğlu, 2015; Varin-
lioğlu, 2017). Although Boğsak is only 500  m long and 
300  m wide, the late antique settlement, called Asteria 
in a documented 5th-6th-century inscription, covered 
virtually the entire island: its most intensive period of 
occupation was between the 4th and 7th century CE, 
when seven churches were built in the settlement, but 
pottery finds indicate continuing limited activity into the 
Middle Byzantine period (10th-12th centuries) (Varin-
lioğlu, 2017: 245, 258‑259; Wohmann et al., forthcoming). 
Remains on the mainland across from the settlement 
include a rubble wall enclosure, likely pre-Hellenistic in 
date, and late antique buildings, pottery and other small 
finds (Varinlioğlu, 2017: 252).

Dana Island’s shoreline became a particular focus 
of interest after the documentation in 2013 of inclined 
rock-cut features on the southwestern shore of Boğsak 
Bay (Fig. 3a). These features range in length 12‑16  m, 
4.6‑10.1  m in width and were initially identified as 
probable slipways for vessels (Harpster and Varinlioğlu, 
2015: 23, 25). Their original lengths are likely preserved 
due to their location behind Boğsak Island, which offered 
some protection from wave erosion. Ridges in the bedrock 
were clearly cut down in the features, and rounded 
channels (100‑200 mm wide, with similar depths) were 
cut behind at least four and perhaps all five (Fig. 3b); 
these cuttings might have been used as bollards although 
other explanations (such as millstone quarrying) are 
possible. Similar suspected bollards were documented in 

Figure 3. Overhead view of 
Boğsak rock-cut features 
photographed using a drone 
during the 2014 BOGA research 
season; inset, a suspected bollard 
in the back walls of the rock 
cuttings (Images BOGA Project).
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a rock cutting and possible slipway at Tersane Bay on the 
Lycian coast (Blackman, 2013b: 563‑564, fig. B25.3‑4).

At least 16 square holes (approximately 100‑180 mm 
in cross-section and 110‑200 mm deep) were cut into the 
bedrock further upslope. Although they do not appear 
to fit any clear pattern, they might have been related 
to quarrying activity or were perhaps used to hold 
wooden posts, bollards, or capstans. Alternatively, the 
site could perhaps be identified as a shoreline quarry 
area, based on worked faces in the features and several 
well-preserved quarry trenches delineating rectangular 
blocks documented upslope in 2018. Quarrying of the 
irregular limestone outcrops in this area would perhaps 
not have required the stone bollards at the site, unless 
they were added later. Nonetheless, some of the people of 
Boğsak village call the sloped shoreline features çekek or 
‘slipways’, which could perhaps describe a later adapted 
use of the features (G. Varinlioğlu, pers. comm.).

The lack of rock cuttings for sleeper- and groundway 
timbers could indicate that loose timber sleepers or 
rollers were sufficient for hauling out smaller vessels. 
The location of the features near the shortest stretch of 
water between Boğsak Island and the mainland was likely 
suitable for hauling out or mooring small vessels used as 
ferries to and from the island or for other purposes: one 
of the main landing areas for the island, a flat natural 
formation with two sets of rock-cut stairways leading to 
it, is located on the south side of Boğsak Island, not far 
from the rock-cut features on the mainland (Varinlioğ-
lu, 2017: 254, 255, fig. 7). Unfortunately, the Boğsak Bay 
features are difficult to date without further evidence.

Ancient Mediterranean slipways are generally iden-
tified as installations for naval vessels; no slipways 
for civilian vessels have been positively identified at 
other sites, although a few possible examples have 
been proposed (for example, Emporeio Bay at Alimnia)
(Blackman, 2010: 16; Rankov, 2013a: 45; 2013b: 96). This 
association is due in part to the more frequent hauling 
out and maintenance required for naval vessels, although 
how often this was required in practice has been re-ex-
amined by some scholars in recent years (Harrison, 
1999; 169‑171; 2003: 78‑79; Coates, 2012: 139‑140; Lipke, 
2012a; 2012b; Votruba, 2017). Documented Mediterra-
nean slipways and shipsheds were built mainly in the 
Classical and Hellenistic periods, many for triremes and 
perhaps larger warships, although examples for smaller 
vessels are also known (Rankov, 2013a: 48; 2013b: 96‑99). 
Classical-period triremes were at least 37‑40 m in length 
and required slipways that were significantly longer; up 
to 140 men were required to safely haul out a trireme 
into its shipshed and 120 were required to launch one 
(that is most of the 200-man crew of such a vessel) 
according to a regulation from 5th-century BCE Piraeus 
(Blackman, 1987: 35-37; Casson, 1995: 302‑306; Coates, 

2012: 138; Rankov, 2013c: 117‑118). Smaller rock-cut 
slipways may have been made for smaller Hellenistic-pe-
riod hemioliae, reconstructed as 18‑20 m long and about 
3.5‑4.5 m wide, which is longer and narrower than the 
Boğsak features (Baika, 2010: 75; 2013b: 342; Rankov, 
2013b: 98). Shipsheds and slipways made of perisha-
ble materials were perhaps most common in antiquity, 
which may explain why few archaeological examples 
have been found. Textual references as well as excavated 
slipways built of materials such as earth and timber, 
sand, cobbles, and packed earth provide some idea of 
the variety of ways in which such installations were built 
(Blackman, 1988; 15; 2010: 13‑15; 2013a: 124‑129; Hurst, 
2010: 32‑33; Rankov, 2013c: 102‑105; Baika, 2013a: 234; 
Gerding, 2013: 309‑315; McKenzie, 2013: 382‑384; Lentini 
and Blackman, 2014: 76‑78). Ancient sources indicate 
that ships were sometimes hauled out on sandy beaches 
by digging a trench and lining its bottom with wooden 
groundway timbers carried on board for this purpose 
(Rankov, 2013c: 102).

Rock-cut features and other 
archaeological remains on Dana Island
Dana (ancient Pitusu or Pityoussa), is the largest island 
in the Taşucu Gulf, located 2.5  km from the Turkish 
mainland and approximately 20  km west of Silifke. It 
is a rocky island, 3 km long, 1.2 km wide, and 250 m in 
elevation. Although Dana’s ruins have been reported on 
and visited for many years, the Boğsak Archaeological 
Survey is the first systematic archaeological study of the 
entire island: fieldwork began with reconnaissance visits 
in 2011 and 2014, followed by intensive surveys in 2016, 
2017, 2018 and 2019; the results of the 2016 and 2017 
surveys are presented here (Varinlioğlu, 2017: 248).

The island is occasionally mentioned in textual 
sources, including the Babylonian Chronicle, the Sta-
diasmus Maris Magni, and the Acts of St Barnabus 
(5th century CE), which mentions that the saint and 
his companions stayed at Pityoussa for three days due 
to foul weather. Dana Island is called Provensale in 
late medieval portulans, presumably after Provençal 
merchants or members of the Hospitaller crusading 
order: the latter was granted land in the region in the 
13th century (Varinlioğlu et al., 2017: 52). In the Kitab-ı 
Bahriye (The Book of Navigation, 1521), Piri Reis recom-
mends anchoring at the north end of the island (advice 
repeated by at least one modern yachting guide) and 
obtaining water from cisterns there (Ökte, 1988: 1587; 
Heikell, 2006: 302). On the southern summit of the 
island there is a diamond-shaped, walled enclosure, 
300 x 200 m, possibly Archaic period in date, and 
constructed of irregular, unmortared stones (Varin-
lioğlu et al., 2017: 57; Rauh and Kaye, forthcoming). 
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Small numbers of pre-Roman sherds were document-
ed here, particularly in the rubble-fill of the walls, 
including Cypriot basket-handled amphora sherds 
(8th-3rd century BCE), the toe of a Hellenistic Rhodian 
amphora, and possible Late Classical (4th century BCE) 
Chian amphora fragments. Late antique construction 
is also represented in the southern citadel, contem-
poraneous with the vast majority of pottery finds at 
the site: structures from this period include fortress 
walls of mortared rubble masonry, a basilical church 
with an adjoining eastern chapel, two large, rectangu-
lar, vaulted cisterns (one 4‑5 m x 2‑2.5 m and several 
metres deep), and what appear to be mortared repairs 

to sections of the older walls (Varinlioğlu et al., 2017: 
57‑58; Rauh and Kaye, 2017, forthcoming; G. Varinlio-
glu, pers. comm.). A stone stairway leading from the 
summit to the lower slopes may also date to this period 
(Varinlioğlu et al., 2017: 58).

A settlement up to 1.5  km long and 150  m wide 
covers the lower slopes of the island’s northwestern 
side, below quarries in which groups of rock-cut tombs 
were later made (Figs 4‑5). Some of the most prominent 
archaeological remains are the rock-cut features along 
this shore, surveyed in 2016 and 2017 with the goal of 
identifying maritime installations. Such features could 
include shore-side buildings and quarries, break-

Figure 4. Overview of Dana’s 
shoreline, facing roughly north-
east from the centre of the 
island’s northwestern shore (left) 
and towards the southwestern 
end (right) (Photos M. Jones).
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Figure 5. a-d) Photomosaic of rock-cut shoreline features along the northwestern shore of Dana Island. Major rock-cut features are numbered from 
north-east to south-west (Original image Tuğrul Oktaş/BOGA Project; adapted by M. Jones).

a. b.
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c. d.
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waters, bollards, and landing stages, slipways and 
shipsheds, or evidence of local maritime-related indus-
tries such as piscinae, salt pans, or garum- or dye-pro-
cessing installations.

Most buildings in Dana Island’s lower settlement were 
constructed of limestone masonry with rock-cut founda-
tions. Their masonry features suggest at least two phases 
of Roman or late antique construction, but architectural 
research on the settlement is still in an early phase (G. 
Varinlioğlu, pers. comm., October 2017). Remains of at 
least four churches dated stylistically to the second half 
of the 5th or early 6th century CE were identified here, 
contemporaneous with a number of churches in neigh-
bouring settlements (Varinlioğlu et al., 2017: 56‑58; Varin-
lioğlu, 2017: 247, 249, 257). Two brick structures (unusual 
for Isauria, where stone architecture was most common) 
built along the shoreline appear to be baths fed by nearby 
cisterns; hypocaust pilae are visible inside one of the 
structures (Varinlıoğlu, 2017: 248, 249, fig. 3). Quarrying 
evidence was discovered above and to the south of the 
settlement as well as along the shoreline. Pottery ranging 
from the Classical to the Late Byzantine and Ottoman 
periods was collected during the survey of the lower set-
tlement, but the vast majority of diagnostic sherds are Late 
Roman in date, with a peak in the 6th century (Figs 6‑7) 
(Varinlioğlu et al., 2017: 57, fig. 11, 58; Kaye and Rauh, 
2017). An inventory of 148 copper or copper-alloy coins 
collected from Dana Island (without other provenience 
information) at the Silifke Museum consist almost entirely 
of copper nummi and other Roman and Byzantine issues; 
no earlier coins were identified (Kaye and Rauh, 2017). 
No prehistoric or Bronze Age artefacts were found during 
two seasons of surveys, and Classical and Hellenistic as 
well as post-Roman sherds were recorded in the lower 
settlement only towards the far northwestern end of the 
island (Varinlioğlu et al., 2017: 58). These finds suggest 
that in most periods the island was used primarily as an 
anchorage and watering place for ships’ crews. The citadel 
was also occupied in multiple periods, probably as part of 
a larger regional fortification system; it likely functioned 
as a lightly manned watch-post or beacon tower that could 
be reinforced with a larger garrison or used as a refuge by 
larger numbers if necessary.

Survey of the coastal rock-cut features began in 
2014 with a shoreline photomosaic created using an 
aerial drone; individual features were then numbered 
on the photomosaic and documented on the ground in 
the summer of 2016 and 2017. Approximately 66 major 
rock-cut features were recorded along the shore;1 this 
total does not include areas of natural erosion, cisterns, 
or smaller trenches, and channels, many of which seem 

1	 Numbers 36‑40 were not used for numbering shoreline 
features.

Figure 6. Survey transects traversed on Dana Island by the BOGA 
survey team during the 2016 and 2017 seasons (Image Noah Kaye, 
BOGA Survey Project).

Figure 7. Diagnostic pottery finds from the 2016 and 2017 surveys 
of the coastal settlement, by period (Nicholas Rauh, BOGA Survey 
Project).
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to be the result of quarrying activity. The northwestern 
shoreline has been significantly eroded since antiquity, 
with up to several metres of the original rock cuttings 
damaged or completely destroyed by wave action 
(Fig. 8): wave-cut or marine notches and undermined 
rock formations are evident along much of the north-
western shore. Below the current shoreline, the seafloor 
drops a few metres (visible from the water’s edge and 
in drone photographs) and no traces of rock cuttings 
extending further under water have been observed. 
Any sea-level changes due to seismic activity appear to 
have been minor (based on the surviving rock cuttings) 
although this needs to be corroborated by a geomor-
phologist. Some rock-cut shoreline features are also 
partly obscured by soil and rubble, particularly towards 
the island’s southwestern end.

Up to 33 listed rock-cut features appear to be foun-
dations for buildings, particularly along the shore’s 
northern half. Similar to better-preserved foundations 
further inland, these features were cut into the bedrock 
with vertical walls and level floors (Table 1). The brick 
buildings near the shoreline illustrate how they were 
used. Some foundations were cut into a softer, friable con-
glomerate layer below the harder stratum of limestone 
in which most of the rock cuttings are preserved; this 
lower stratum was too soft for cutting ashlar blocks, 
and many of these features suffered substantial erosion 
(Fig. 9). Courses of ashlar blocks, remnants of mortared 
rubble walls, and (in one case) flagstones are still in situ 
in several of the rock cuttings (Fig. 10), but most founda-
tions along the shore have been robbed completely: they 
clearly provided accessible spolia and ballast for passing 
ships. Possible landing-places along the northern section 

Figure 8. Eroded areas along 
Dana’s northwestern shoreline 
(Photo M. Jones).

Figure 9. The surviving brick structures, which were not robbed for 
building material, provide a clear illustration of how many of the 
rock cuttings along Dana’s shore were used as building foundations. 
The foundation here is cut into the more friable stratum below the 
quarried layer (Photo M. Jones).
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of the shore include a set of eroded rock-cut stairs near 
features F 8 and F 18, similar to examples on Boğsak 
Island (Varinlioğlu, 2017: 255, fig. 7), and F 12, an eroded 
ramp which may have served as a landing stage.

Like Boğsak, there are no natural springs on Dana 
Island, and water was stored in rainwater-fed cisterns. A 
partial survey in 2017 recorded 85 cisterns, but perhaps 
200‑300 were dug throughout the settlement. Docu-
mented examples are nearly all bell-shaped and were 
originally capped with separate limestone cistern heads, 
unlike the large, rectangular, vaulted cisterns built 
under dwellings on Boğsak (Varinlioğlu, 2017: 256‑257). 
Forty-nine cisterns, including one rectangular example, 
were recorded along the northwestern shoreline. Several 
are exposed in eroded areas of bedrock, and at least four 
(at F 28, 30, 44 and 47) were apparently situated inside 
buildings, based on rock-cut foundations and setting-beds 
for walls (Fig. 11). Most surveyed cisterns are partially 
blocked by debris, so accurate capacity estimates are 
difficult, but many were at least 2‑3 m in depth: two were 
measured with depths of 4.3‑4.4 m. None was found near 

the shoreline south of F 49, where the largest shoreline 
features are located. Here the slope is steeper, and while 
structural remains continue further inland, surface 
potsherd finds are nearly absent near the shore south of 
F 64. An unidentified round structure 3.55 m in diameter 
south of F 66 marks the southern limit of archaeological 
remains near the shoreline.

In several locations curved or meandering rock-cut 
channels, typically about 200  mm wide and of varying 
depth, were found descending to the shore (Fig. 12). 
These may have been used as drains for excess rainwater, 
possibly to prevent flooding during winter rains, as were 
trenches recorded on Boğsak Island (Varinlioğlu, 2007: 
292). Other, shorter channels are likely quarrying or 
separation trenches (Ward-Perkins, 1972: 139‑140, 140 
fig. 1; Fant, 2008: 122, 123, fig. 5.1; Harrell and Storemyr, 
2013: 24, fig. 7, 28, fig. 12). Long, straight trenches might 
have been used to efficiently delineate larger areas to be 
quarried around F 4‑6, F 45‑47, and F 50‑51, similar to 
quarry features described in other regions (Ward-Per-
kins, 1972, 140‑144; Harrell and Storemyr, 2013: 33‑34). 

Figure 10. Feature 35, a rock-cut 
building foundation showing 
remains of walls and flagstones in 
situ (Photo M. Jones).

Identification of feature: Feature numbers:
certain or probable 

Feature numbers: possible 

Building foundation 3, 5, 8‑11, 23, 28, 30‑32, 35, 44, 46 (Total: 14) 4, 6, 7, 13‑20, 21, 22, 24‑26, 29, 46, 47 (Total: 19)

Quarry 1, 2, 21, 33, 41, 42, 43, 47A, 48, 49, 49A, 50‑52, 54, 55, 
58‑61, 63, 64 (Total: 22)

27, 34, 56, 57, 62, 65, 66 (Total: 7)

Quarry repurposed as a building foundation 45, 53 (Total: 2)

Other (landing stage?) 12 (Total: 1)

Other (foundation for crane or hauling apparatus?) 47B (Total: 1)

Total number of labelled and identified ‘major’ features 36 30

Table 1. Provisional catalogue of significant shoreline features on Dana Island.
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Quarrying activity at ancient coastal sites was not 
unusual: quarries near navigable bodies of water were 
generally preferred in antiquity because of the lower 
costs of sea or river transport (Ward-Perkins, 1972: 
141‑143; Dworakowska, 1975: 96‑97; Fant, 2008: 125; 
Russell, 2013: 138‑139).

Approximately 12‑14 larger, inclined rock cuttings, 
7‑10 m wide and 9‑18 m long, seem to comprise a distinct 
type of feature towards the southern end of the island 
(F 42, 43, 45, 48, 50, 51, 52, 53, 54, 55, 58, 59, and possibly 
F 55A and F 56). These were initially suspected to be 
possible rock-cut slipways for ships (Figs 13‑15) (Varin-
lioğlu, 2017: 249). They are separated from the shore 
by an eroded shelf 5‑15  m  wide. If they had extended 
to the current shoreline, their original lengths would 
have been 25‑30 m: too short for triremes but adequate 
for some smaller ancient warships and rowed vessel 

Figure 11 (right). Cistern opening in an eroded area of the shoreline 
near Feature 47 (Photo M. Jones).

Figures 12 a and b) Meandering rock-cut trenches leading to the 
shoreline, possibly drains (Photos M. Jones).

a. b.
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types reconstructed as 12‑25 m long (Table 2).2 Remains 
of surviving slipways and shipsheds or their estimated 
lengths (in most cases original lengths have not survived) 
are typically 30 m or longer, with only a few documented 
examples under 20 m (Blackman and Lentini, 2003: 387, 

2	 Rankov estimates the lengths of several types of ancient 
warships based on interscalmium distances, from the 
20-oared eikosoros (13‑16 m) to the 30-oared triakonter, 
50-oared bireme pentekontor, liburnian, (all 19‑21 m), and 
the hemiolia (22‑25 m) (Rankov, 2013a: 76, 85‑92). Two smaller 
Roman vessels excavated in Pisa (Pisa Wreck C, a rowed 
vessel, and Pisa Wreck F) were approximately 11.7  m and 
10 m long, respectively (Bruni, 2000: 45‑47, figs 34‑37).

392; Coates, 2012: 134; Blackman, 2013a: 131‑132; Rankov, 
2013b: 91‑92). Several of the sloped features on Dana are 
either severely eroded or partially buried and therefore 
difficult to examine and measure without excavation. 
Most are cut to depths of approximately 300‑600  mm, 
although several features towards the shore’s southwest-
ern end (F 58, for example) have one or more walls that 
are substantially deeper (1‑1.3 m).

The early fortifications and pottery on the island 
combined with rock cuttings are reminiscent of 
rock-cut naval bases of the Classical and Hellenistic 
periods, that typically consisted of one or a few rock-cut 
slipways, often cut into rocky promontories and 

Figure 13. Feature 52, an inclined 
rock-cut feature (Photo M. Jones).

Figure 14. Feature 58 (Photo 
M. Jones).
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associated with networks of watch- and beacon-tow-
ers or other fortifications (Baika, 2013a: 231‑251). The 
double harbour complex at Alimnia (ancient Eulimna) 
off the western coast of Rhodes may have been a larger 
rock-cut naval base: this site consists of 10 and 11 
sloped rock cuttings in two harbours separated by an 
isthmus and overlooked by a Hellenistic fort (Baika, 
2013c; 340). However, rock-cut naval installations of 
this scale, if indeed these are correctly identified as 
slipways rather than quarries, were likely rare and 
reserved for locations with exceptional strategic im-
portance or other superior qualities (such as Alimnia’s 
double harbour), and small naval dockyards associ-
ated with ports appear to have been more common 
(Blackman, 2003: 83‑85). The BOGA team considered 
the possibility that a number of earlier slipways were 
interspersed and perhaps obscured by later Roman 
and Byzantine quarries and architectural remains, but 

no such evidence was identified during the 2016‑2017 
survey seasons.

In 2016, three of the larger features (F 50, 52, and 58), 
as well as the gradient of a fourth (F 49), were measured 
with a total station; these features were chosen based on 
their size, slope, preservation, and a relative absence of 
soil and debris. Recorded gradients ranged between 4.7 
and 6.5 degrees, which is within the range of slipways 
built for ancient warships (Rankov, 2013b: 95‑96). 
However, additional features would have been necessary 
to haul out and berth such vessels. All slipway surfaces 
in contact with a vessel’s keel must be constructed with 
a continuous gradient in order to facilitate a successful 
launch (Rankov, 2013c: 110, 119‑120). This was not the 
case in at least one of the measured features (F 52), in 
which the slope actually decreased towards its upper 
(inland) end (although a similar change in gradient was 
documented in a shipshed at Sicilian Naxos: see Blackman 

Feature number Width (upper or inland end/lower end) Length (preserved) Distance from upper/inland edge 
to shore (approx.)

50 6.9 m 9.2 m 25.3 m

51 10.8 m/ 9.0 m (eroded) -

52 8.8 m/ 9.0 m 16 m 29.6 m

53 6.5 m/ 8.8 m 14.5 m 27.0 m

55 6.7 m (near upper end) 15 m 15.5 m

57 5.6 m/ 6.0 m 12.2 m 26.2 m

58 7.0 m/ 7.8 m 18 m 27 m

59 7.8 m/ 8.8 m 13.2 m 25 m

61 7.2 m/ 8.1 m 7.3 m 24 m

63 8.5 m (middle) 10 m 24 m

64 4.3 m/ 5.1 m 11.2 m 16.8 m
Table 2. Dimensions of selected 
inclined rock-cut features.

Figure 15. View of Feature 58 
from below (Photo M. Jones).
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and Lentini, 2003: 404). No clear evidence was found for 
a superstructure or for roof supports at any of these 
features, but superstructures of perishable materials 
and unroofed slipways were also used in antiquity 
(Blackman, 2013a: 138). Square holes 70‑100  mm in 
cross-section and typically 50 mm or so deep are found in 
the rock at various locations. Since they are not situated 
in regular patterns in the exposed features, their function 
is perhaps related to quarrying methods rather than 
architecture. Larger holes 220‑250  mm in cross-section 
near F 17, 47, 47A, and 51, as well as a round example 
350 mm in diameter near F 42, may be post holes for 
bollards or capstans used for moving heavy loads, par-
ticularly those around F 47A; separation trenches and 
the shallow, irregular shape of this feature identify it as 
a quarrying area.3 The function of a unique rock cutting 
nearby (F 47B) and a group of three square or rectan-
gular holes (250 x 250 mm and 300 x 200 mm) closer to 
the shore between Features 47A and 47B is unclear, but 
such a feature could have perhaps been used for hauling 
machinery or other equipment (Fig. 16). No conclusive 
evidence was found in the sloped rock-cut features for 
stone bollards or columns that could have been used for 
mooring or hauling vessels ashore, in contrast to Boğsak 
Bay. If any such features existed near the shore they were 
almost certainly damaged or destroyed by wave action, 
although natural rock formations could certainly have 
been used for mooring in antiquity, as they are today.

The floors of the features also lack evidence for 
trenches or attachment points for the longitudinal 
groundway timbers or transverse sleeper-beams that are 
necessary to decrease friction on the keel as a vessel is 
hauled out of the water. Evidence of such timbers is found 
in many documented slipways and shipsheds, and similar 

3	 Blackman (2003: 88‑89) proposes that shipsheds and slipways 
were sometimes equipped with hauling machinery, although 
such equipment could also have been used for other heavy 
loads, including sledges loaded with quarried stone.

installations are common even today (Fig. 17) (Blackman 
and Lentini, 2003: 400, 404‑405; Rankov, 2013c: 102‑106, 
110‑111; Blackman, 2013a: 125‑126, 134; Baika, 2013a: 
241‑243, 245). It is possible that small vessels were hauled 
into the features on loose(?) wooden planks, and in fact, 
impressions of wooden timbers have been reported 
in some documented rock-cut slipways, but no such 
evidence was found in the Dana Island features (Baika, 
2013a: 241). Alternatively, wooden cradles are commonly 
used for hauling out boats in the modern Mediterrane-
an, but there is no conclusive textual, archaeological, or 
iconographic evidence for their use in antiquity (Coates, 
2012: 135; Rankov, 2013c: 113‑115).

Although documented shipsheds and slipways may 
vary in length and width on the same site (Rankov, 
2013a: 92‑95), the wide variation in the dimensions of 
the features on Dana Island, as well as their generally 
rough workmanship, suggests that they are evidence of 
quarrying activity rather than purpose-built slipways 
for warships or civilian vessels. Shallow trenches, likely 
traces of quarrying trenches around stone blocks that 
were later removed, are visible in the floors of several 
sloped features. Longitudinal trenches in the floors and 
back walls of some features were initially suspected to 
be ‘keel slots’, in which longitudinal groundway timbers 
were installed; a ship’s keel would slide over the 
groundway timber(s) as it was launched or hauled out. 
Blackman (2013a: 129) now believes that keel slots in 
identified slipways ‘should probably be best explained 
as holding timbers as part of a more complex system 
of timber groundways’ (see also Baika, 2013a: 241‑242). 
However, unlike ‘keel slots’ documented at a few 
ancient shipshed and slipway sites (such as Appolonia, 
Rethymno, Sicilian Naxos), the Dana Island trenches are 
shallower (usually 30‑100 mm or, in one case, 200 mm, 
rather than 300‑350  mm), are curved in some cases, 
and do not extend the entire length of the features 
(Blackman and Lentini, 2003: 390, 400; Baika, 2013b: 300; 
2013e: 504; Blackman, 2013a: 129). These characteristics 

Figure 16. Feature 47A, a quarrying area (left), and 47B, an unidentified feature (right) (Photos M. Jones).
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suggest quarrying or separation trenches cut during the 
removal of stone blocks rather than features related 
to launching and hauling out vessels. The back or 
upslope walls of the features typically include short, 
sloped trenches or ‘ramps’ approximately 0.20‑1  m 
wide, but significant variations in their shape, depth, 
and direction indicate that they are most likely the 
ends of quarrying trenches: narrower examples from 
the sloped features on Dana Island closely resemble a 
partially cut separation trench documented by Harrell 
and Storemyr at a Ptolemaic and Roman quarry near 

Edfu in Egypt (Fig. 18) (Harrell and Storemyr, 2013: 32, 
fig. 21). The wider ‘ramps’ in the back walls of some 
sloped features on Dana Island resemble cuttings at a 
shallow quarry-face near the island’s summit.

Ramps and inclined surfaces are common in large-
scale quarry sites, for moving heavy loads downhill. 
These inclines often follow a cleavage plane or particular 
stratum in the bedrock. The floors of both the inclined 
shoreline features at Dana Island and a number of the 
inland quarries are cut at a similar angle. Rock cuttings 
possibly used for bollards, cranes, or capstans are also 

Figure 17. Modern wooden 
slipway in Sarıyer, Istanbul 
(Photo M. Jones).

Figure 18. Back wall of Feature 
50 showing narrow and wide 
‘ramps’, probably quarry trenches 
(Photo M. Jones).
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features of some ancient quarry sites, and wooden 
bollards were used in some quarries into modern 
times to brake the descent of sledges loaded with stone 
(Ward-Perkins, 1972: 143, Pl. XII b; Dworakowska, 1975: 
147; Adam, 2003: 23, 25‑26, 31, 32, fig, 31; Fant, 2008: 
124‑125; Russell, 2013: 135‑138). The shallow depths of 
some inclined rock-cut features near the shore also seem 
to support their identification as quarries. Dworakows-
ka (1975: 148‑149) cites several examples of shallow 
ancient quarries cut to the depth of one or two stone 
blocks, while Adam (2003: 27, 63‑64) notes that the blocks 
extracted from many of the quarries around Rome were 
600‑650 mm in height (approximately 2 Roman ft), which 
is in fact fairly close to the heights of blocks removed 
from some quarry faces on Dana (Fig. 19).

The scale of quarrying across the island indicates 
that it was a major industry for its inhabitants. Some 
of the quarried stone was doubtless used for construc-
tion on the island, but much was likely exported as 
well, to neighbouring settlements  – Boğsak/Asteria’s 
late antique structures most certainly used imported 
building materials  – and perhaps to more distant des-
tinations.4 How long the quarries were in operation 
remains unclear. An area that the BOGA team designat-
ed ‘The South Complex’ was cleared of vegetation and 
mapped during the 2017 field season (Fig. 20). Here, 
building foundations had been excavated into bedrock 

4	 Murat Eroğlu of Gazi University in Ankara is currently 
completing an archaeometric analysis of building materials 
from Boğsak and Dana Island. This project will likely be 
expanded to local stone and clay sources in the Boğsak region 
in the future.

while their upper sections were built with large ashlar 
blocks laid directly onto sloping walls; these are likely 
the original floor surfaces of an earlier quarry similar to 
the inclined shoreline features (Varinlioğlu et al., 2017: 
53, fig. 5). A small finds survey of the complex uncovered 
only Roman and Late Antique sherds. This construction 
style appears to be unique to Dana Island, but Roman 
and Byzantine ashlar buildings with rock-cut founda-
tions are common throughout Rough Cilicia (Varin-
lioğlu, 2007: 311‑312). The function and length of occu-
pation of the complex is unclear, but it illustrates the 
adaptation of old quarries for new uses and is evidence 
of multiple occupation phases on the island.

Archaeological evidence on Dana Island is also con-
sistent with other sources on the activities of the Isaurians 
of late antique Cilicia. The Isaurians are described in 
Byzantine sources as skilled masons: texts from the 5th 
and 6th centuries reference their employment in ecclesi-
astical construction projects in Syria, Anatolia, and Hagia 
Sophia in Constantinople, likely as seasonal workers, 
foremen, and occasionally master builders (Mango, 
1966: 358, 361, 363; Gough, 1972: 199, 201). Such activity 
may have been particularly common during the reign 
of Emperor Zeno (474‑491), a native of the region. Zeno 
funded the construction of new religious buildings at St 
Thecla’s shrine in Seleucia ad Calycadnum, and his reign 
roughly coincides with construction projects at other 
Cilician sites (Mango, 1966: 358‑359, 363‑364; Gough, 
1972: 199, 201; Elton, 2000: 295‑299). While some Isaurian 
workers must have travelled overland to construction 
projects in inland Anatolia and Syria, others would have 
taken coastal sea routes, joining those working as sailors, 
merchants, and other tradesmen (Mango, 1966: 359, 361, 

Figure 19. Sloped quarry faces 
further inland on Dana Island 
(Photo M. Jones).
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363; 2019). Isaurians were prominent in the Byzantine 
army as well, another potential source of wealth and 
advancement for individuals from the region (Mitford, 
1980: 1250‑1251). Documentary and archaeological 
evidence demonstrating significant Isaurian involve-
ment in the Byzantine Empire outside their native region 
coincides with the most intensive building activity and 
evidence for wealth and prosperity at settlements in the 
BOGA survey area.

Conclusion
The age of the shoreline rock-cut features on Dana 
Island is difficult to determine conclusively. However, 
the BOGA survey’s results suggest that most, if not all, 
of the features found along the island’s northwest-
ern shore likely date to the Roman and Late Antique 
periods, when a substantial permanent settlement 
existed on the island. The function of sloped rock-cut 
features on multi-period sites may be particular-
ly difficult to determine. Such inclines are required 
for ancient slipways for ships but were also used 
for quarries, landing stages, streets and warehous-
es; in some cases, identifications of such features as 
slipways for warships have been debated or re-evalu-
ated (Blackman, 2013a: 139; Baika, 2013d: 497‑498, fig. 
B18.2a-b; Yorke and Davidson, 2017: 51, 52, fig. 5).

Although they have some similarities to the posi-
tively identified rock-cut slipways from other sites, the 
inclined features on Dana’s southwestern shoreline most 
closely resemble better-preserved quarries and building 
foundations found further upslope on the island. Their 
shallow depths and slopes are probably attributable to 

the selective exploitation of a specific stratum of rock 
or the deliberate cutting of ramps for moving loads of 
quarried stone to the shore. Also, these features lack 
many of the distinctive features found in other identified 
slipways and shipsheds, such as evidence for groundway 
and sleeper installations, somewhat regular dimensions, 
evidence for superstructures, or bollards or columns 
used when hauling and launching ships. However, this 
does not preclude the later use of some sloped quarries 
or landing stages as improvised slipways, especially for 
smaller boats. For the late antique settlement, locations 
suitable for hauling out and careening and repairing 
vessels or housing them for the winter were probably 
necessary, but such facilities can be quite minimal for 
small coasters (Hohlfelder and Vann, 2000: 131, fig. 7, 
133, fig. 9). Ships and boats could also moor along the 
island’s northwestern shore during much of the year.

Survey-finds suggest that Dana Island was only lightly 
settled before and after Late Antiquity, but at the least, it 
was used over a long period as a useful anchorage and 
watering place. Dana undoubtedly had a certain strategic 
value as well, and the early fortifications and pottery 
finds at the island’s southern summit attest to its use as 
a fort or watch-post along a major maritime route and 
political frontier. The quarrying evidence on the island 
seems to correspond with the increased settlement and 
trade in southern Asia Minor during Late Antiquity, as 
does the evidence in Byzantine textual references to 
Isaurian activity as masons and builders outside Cilicia. 
More research is needed to understand the degree of 
involvement of Dana Island’s Byzantine inhabitants in 
local, regional, and long-distance trade, but the annona 
trade with Constantinople certainly played a role in this 

Figure 20. ‘The South Complex’: 
building foundations cut into old, 
sloped quarry faces (?) on Dana 
Island (Photo M. Jones).
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region’s prosperity. Dana was on an important maritime 
route for millennia, but apparently only the social and 
political conditions of the early Byzantine Empire seem 
to have stimulated intensive exploitation and settlement. 
The population of Dana and nearby sites appears to have 
dropped significantly by the 7th century, possibly due 
to Arab incursions. Small amounts of Byzantine pottery 
on Dana and Boğsak attest to a continued Byzantine 
presence, perhaps military in nature, but late antique 
levels of activity were not matched in this area until 
recent times (Varinlioğlu, 2007: 314‑316).
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