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Despite frequent historical documents on shipping and trade routes in the Caspian Sea since early historical
dates, the maritime archaeological evidence remains largely undiscovered. Exposing a shipwreck in southwest
corner of the Caspian Sea at the shoreline of Qoroq village in Guilan Province of Iran provides an opportunity to
study some frames of historical maritime activities in southern Caspian coasts. Sedimentological and geophysical,
archaeological, and historical investigations were conducted to detect the age of the shipwreck, its probable
origin and the impacts of environmental changes on preservation, exposing and damaging the ship. The results
showed that the ship was broken down along its longitudinal axis and the remains were distributed along the
shore where they are buried by coastal sediments. Pinus sylvestris is the tree species used in building the ship and
the Caucasus Mountains was considered as a timber supply area. A combination of radiocarbon data and his-
torical evidence showed that the ship’s construction date is mostly back to mid-18th century. It seems that the
ship sunk in a high energy environment. Deposition of various types of sediments inside and around of the
shipwreck suggests that the ship was dragged from the high energy environment to the current location. The
hydrodynamics of the coastal area along with rapid Caspian sea-level changes were mostly responsible for

preservation as well as exposing the ship.

1. Introduction

The Caspian Sea lies at the border of Europe and Asia surrounded by
Russia, Azerbaijan, Iran, Turkmenistan and Kazakhstan. In spite of
ample historical references to shipping and trade routes in the Caspian
Sea, the maritime archaeological evidence remains largely unexplored.
Overall, this could be related to scarcity of the archaeological explora-
tion of the Caspian Sea (Okorokov, 1993) and also possibly due the
exceptional natural condition of the sea and the coastal areas.

Some form of early underwater archaeological investigations in the
area dates to the first part of the 19th century, which was conducted by
Russian authors. Systematic investigation on submerged monuments
was initiated by Azerbaijan Academy of Sciences in 1933 in coastal
waters of Baku (Okorokov, 1993). More investigations were executed in
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the 1960s, these resulted in with the exploration of medieval settlements
in the Kura River mouth in Azerbaijan (Okorokov, 1993). In 1982, the
remains of an early 19th century ship containing Russian Army treasury
was discovered in Bay of Baku (Okorokov, 1993). Systematic under-
water archaeology off the Iranian coast of the Caspian Sea, however, has
not yet begun. Some sporadic works have been conducted in the
framework of land based archaeological excavations in Iran by Chai-
chian (2014) and Nokandeh et al. (2006). Moreover, some reconnais-
sance studies have been launched by the Research Institute of Cultural
Heritage and Tourism (RICHT) based on reports related to shipwrecks or
artifacts in Iran’s coastal waters (Tofighian and Adibi, 2017).
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1.1. Recent developments

Over the last two decades, the sea-level of the Caspian Sea has been
dropping. This process has brought to light some historical ships in
Iranian coastal areas such as the Qoroq, Amirabad-e- Lahijan, Neka and
Langeroud (Tofighian and Adibi, 2017) and more recently in Astara, in
Guilan Province (Fig. 1). The fragile wooden ship elements are prone to
damage and destruction by wave action as happened with the Neka
shipwreck (Tofighian and Adibi, 2017). However, the Qoroq wreckage is
still intact and well-preserved thus making it possible to save. In the light
of this, the Ports and Maritime Administration of Guilan Province, Iran,
has provided financial support for a collaborative project together with
the Iranian National Institute for Oceanography and Atmospheric Sci-
ence (INIOAS), the RICHT and Administration of Cultural Heritage,
Tourism and Handicrafts of Guilan Province to explore on the feasibility
of saving the Qoroq shipwreck.

Historical documents show that the Qoroq area in the southwest
corner of the Caspian Sea was not a permanent major harbor/port in the
Caspian Sea. However, repeated reports by the area’s inhabitants of
wrecks and cultural material such as ceramic fragments datable to late
antiquity point to a level of maritime activity that certainly deserves a
more in-depth study. In this context, there are number of pertinent
research questions that must be asked:
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1) Is the archaeological material an in-situ primary deposit or is it being
washed in by waves and currents?

2) What is the origin of the ship?

3) Where was the ship built?

4) How did the ship sink?

5) What is the impact of the environmental changes (e.g. sea-level
changes) on the site?

This article seeks to answer the aforementioned questions, through
the use of a variety of approaches and techniques including geology,
geoarchaeology, history, remote sensing and xylology.

2. Geographical setting

The Caspian Sea is the largest enclosed water body in the world and
presently stands at 28 m below mean sea-level (msl). Since the Last
Glacial Maximum, the sea-level has fluctuated between 113 m above
present msl to less than approximately 50 m below msl (Chepalyga,
2007) and continued to fluctuate between 19 and 29 m below msl during
the last 2500 years (Naderi Beni et al., 2013a). From 1929 to 1995, the
Caspian Sea has experienced a full cycle of regression-transgression of
about 3 m (Kroonenberg et al., 2000) and has been in a declining trend
since 2007 after around ten years of high-stand (Lahijani et al., 2019).

The Sea runs along a north-south axis and is approximately 1200 km
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Fig. 1. The Caspian Sea and the study area. A) Caspian Sea, its peripheral countries and its surface current direction. The major surrounding mountains and dis-

charging rivers as well as the cities/ports, mentioned in the text, are marked

in the map. NCS = North Caspian Sea, MCS = Middle Caspian Sea and SCS = South

Caspian Sea. Wind roses are presented for different coasts of the Caspian Sea, according to Rusu and Onea (2013). The discovered shipwrecks in Iranian coasts are
presented based on Tofighian and Adibi (2017) and local reports. B) The study area, dominant long-shore current and the position of the shipwreck. C) An aerial

photo of the Qoroq shipwreck that was taken in 2018.



in length with a width of about 325 km. Hydrographically, the sea could
be divided into three distinctive parts (Fig. 1); The North Caspian Sea is
characterized by shallow water with an average depth of 4m. The
central part of the sea approaches depths of 800 m, and the Southern
Caspian Sea is the deepest part with depths of more than 1000 m (Ter-
ziev, 1992).

The enclosed water body is characterized by its brackish water and
tide free nature (Ghaffari and Chegini, 2010). Depending on the season,
the dissolved oxygen of surface waters of the south Caspian Sea ranges
between 7 and 11 mgl’1 (Tuzhilkin et al., 2005). However, this is highly
variable in coastal waters due to riverine impacts, variation of temper-
ature and wave breaking. The pH values of the Caspian waters are
greater than the open seas due to the rivers’ input that is characterized
by high content of anions of weak acids (Tuzhilkin et al., 2005). The
greatest pH values in the Caspian Sea belong to surface layer of the water
at rivers’ mouth areas in summer time (Tuzhilkin et al., 2005).

Caspian sea-level changes heavily impact all characteristics of the sea
especially in coastal areas. During sea-level fall, the coastal sediments
experience processes of salinization and weak accumulation of humus.
During sea-level rise and the formation of lagoon environments in gently
slope coasts, sulfides and humus are accumulated and gleyzation takes
place (Kasimov et al., 2012).

The climate of the Caspian Sea is mainly governed by the Siberian
High, Westerlies and Arctic polar air masses (Lahijani et al., 2016).
Three main seasonal weather systems each locally influenced by the
orography (West and Northwest, East and Northeast and South-
Southeast) dominate the Caspian region (Lahijani et al., 2016; Rusu
and Onea, 2013). Two predominant seasonal wind directions blow over
the Caspian Sea. Northerly winds (north, northeast and northwestern)
are frequent throughout the year, but are more dominant in summer-
time. Southerly winds (mostly southeasterly winds) are more frequent in
winter and spring (Kosarev, 2005).

The number of stormy days in the Caspian Sea largely differs ac-
cording to geographical positions (Kosarev, 2005). While the number of
stormy days on the coastal areas of the northern and eastern areas rea-
ches 40days per year, the western coast (especially the coast of
Azerbaijan) is stormier with approximately 60 stormy days per year. On
the other hand, the southern coast is the calmest with a maximum of 30
stormy days per year. In the wintertime, the coast of Azerbaijan is prone
to receive the greatest waves from the northerly storms (Baku Nord) and
wave height can reach up to 8 m and even 9-10 m during extreme events
(Kosarev, 2005). Because of shallow water depths and the flat topog-
raphy, the eastern and northern coasts of the sea do not experience high
waves, instead, they are intensively impacted by storm surges (Kosarev,
2005).

General surface currents of the Caspian Sea run anticlockwise
(Fig. 1); starting from the north due to the flow of freshwater from the
Volga River into the Sea. On the other hand, the southeastern area of the
sea experiences a high evaporation rate. As a result, the general coun-
terclockwise run of the surface currents is mainly governed by the
density gradient in the two opposite sides of the sea (Ibrayev et al.,
2010). However, currents in the Caspian Sea are more complicated due
to the action of seasonal winds and atmospheric forces which combine
with different types of density currents (Gunduz and Ozsoy, 2014). As a
result, the current, in terms of speed and direction, differs in various
depths depending on the geographical position and seasonal changes
(Gunduz and Ozsoy, 2014).

2.1. The Qoroq shipwreck

The Qoroq shipwreck was first identified in 2005 in the southwest
corner of the Caspian Sea, in an area known as Talesh (Hashtpar) and at
the northern flank of Karganroud delta which drains the Kargan River
(Fig. 1). The submerged shipwreck was initially reported by fishermen
whilst still underwater. It was completely exposed in 2013 when the sea-
level dropped. Recently, another wreck has been reported at a depth of

5m in an area north of Qoroq in Astara (Fig. 1A). One other wreck has
been noted just a few hundred meters south of the Qoroq shipwreck.

The study area is characterized by a narrow coastal plain that is
delimited by the sea on one side and the high Talesh Mountains on the
other side (Fig. 1). The seabed is characterized by a gentle topography
with water depths of up to 10 m stretching as far as 5.5 km offshore. The
shipwreck is located between two rivers, Lisar to the north and Kar-
ganroud to the south. Boulder and gravelly deposits are brought by the
rivers during flash floods. In turn, these deposits form relatively sym-
metric deltas (Fig. 1). A lagoon environment, fed by precipitation and
irrigation waters, has been formed between the two deltas (Fig. 1B). The
Qoroq wreck is located 3 km north of the Karganroud river mouth, 2 km
south of the lagoon and 10 km south of Lisar River’s mouth and near the
lagoon.

The Qoroq beach is mainly covered by medium to coarse sand
whereas at the Karganroud and Lisar rivers mouth sediments are coarser
grain. For instance, pebbles make up around 76% of the Karganroud
River mouth’s deposits (Table 1, Bagheri, 2017).

3. Material and methods
3.1. History

Firstly, a desk-based study was undertaken with an emphasis on
historical documents related to shipping and navigation in the Caspian
Sea. Based on the initial estimates of the ship’s age, special focus was
devoted to the maritime activity of recent centuries. Historical study was
conducted on the basis of published sources. This study was followed up
with an archaeological survey as well as interviews with locals. Each
phase contributed to the gathering of a more comprehensive body of
information related the shipwreck.

3.2. Excavation

Uncovering the ship for any length of time would almost certainly
lead to the destabilization of the structure and expose the fragile wood to
destructive coastal processes (Curci, 2006). The authorities issued a five-
day permit for the limited removal of the sediments to expose parts of
the shipwreck to prevent any destabilization of the structure. Following
the operation, the shipwreck was to be immediately reburied. Due to
these restrictions, the excavation plan was limited to 6 test trenches
around various areas of the ship (Fig. 2). The central area of the ship-
wreck was highlighted for excavation as it was the most likely area that
would contain artifacts that could shed light on the identity and typol-
ogy of the ship. It was estimated that around 80 tons of sediment would
have to be displaced and enough tools and manpower were therefore
organized for the operation.

As can be deduced from Fig. 2 A, the continual infiltration of sea
water into the beach sediments did not permit the excavation of more
than 20 cm for the 2nd, 3rd and 4th test trenches. Moreover, the 6th
trench was removed from the plan as it would have inconvenienced local
inhabitants. So, the test trenches were limited to areas 1 and 5 (Fig. 2 B).
The sampling and documentation of the shipwreck was based on rec-
ommendations of Maarleveld et al (2013). As per permit requirements,
the trenches and uncovered areas were reburied immediately.

3.3. Ground penetrating radar

To see any probable buried coastal infrastructures or any detectable
underground objects related to the ship, an unshielded Mala Geoscience
Ground Penetrating Radar (GPR) was used to survey the surrounding
sediments before the excavation. A 200 MHz antenna was selected to get
the highest possible resolution and penetrating depth. ReflexW software
was used for processing of the paralleled profiles to get an integrated
image of the subsurface. Standard processing steps (DC shift, gain
function and band pass filtering) were utilized on the GPR data to get the



Table 1
Sediment type of the Caspian shoreline in the study area (Bagheri, 2017).

Location Pebble (%) Very coarse sand (%) Coarse sand (%) Medium sand (%) Fine sand (%) Very Fine sand (%) Mud (%)
South of Karganroud River mouth 76.64 14.85 7.6 0.27 0.04 0 0.6
North of Karganroud River mouth 39.95 18.3 28.92 12.27 0.22 0.09 0.26
South Of Qoroq 0 18.87 64.23 11.07 5.49 0.33 0

Qoroq 0 6.26 50.19 31.77 9.61 1.19 0.97
South of Lisar River Mouth 0 16.41 8.4 21.61 48.75 4.71 0.13

27.78

Fig. 2. The excavation plan; A) the proposed plan for excavation. In addition to the inside area of the wreckage (Q), six trenches were considered for digging to
reveal the whole shape of the ship. B) The possible excavated areas. because of high underground water and security concerns related to digging trench number 6,
only the 1th and 5th trenches and the inside area (Q) were possible foe working. C) The profile of the shipwreck (The measurements are in meter).

best subsurface images (Neal and Roberts, 2000).
3.4. Remotely sensed data

Different types of satellite images (e.g. Landsat series, Ikonos,
QuickBird, and WorldView-2) between 1975 and 2019 were used to
track the local shoreline changes and/or any changes in the position of
the wreckage.

3.5. Photogrammetry

Time constraints required a quick and accurate recording method-
ology. Imagery for 3D photogrammetry and site documentation was

obtained with a Canon 5D DSLR camera and a DJI Phantom 4-Pro drone.
Miras-e Arka Corporation were sub-contracted to undertake this part of
the operation. The photos were combined to make an integrated 3D
image of the ship using Bentley’s ContextCapture software.

3.6. Wood sampling

A piece of wood was removed from the ship’s hull and sent to the
Poznan Radiocarbon Laboratory (PRL) for radiocarbon age dating. Due
to possible contamination with oil, any hydrocarbon residual was
removed by PRL before dating (T Goslar, pers. comm.). The obtained age
(235 + 30) was calibrated using IntCall3 calibration curve (Reimer
et al., 2013) in 'Bchron’ package (Haslett and Parnell, 2008) run in



RStudio (RStudio Team, 2015).

Moreover, wood samples of 5-10 cm3 were taken from two parts of
the ship’s hull for xylological analysis. Microscopic examination was
conducted in Mediterranean Institute of Biodiversity and Ecology of
Marine and Continent (IMBE) in France. Radial, tangential and trans-
verse thin sections were prepared by hand for each sample by using a
razor blade. The sections were immersed in water, mounted on glass and
observed immediately by means of transmitted light microscope
(Olympus CX41 40x-1000x). The anatomical characters observed
allowed the identification of the taxa by comparison with wood atlases
(Jacquiot, 1955; Schweingruber, 1982, 1990).

4. Results
4.1. History

Although the Caspian Sea was well known by the early geographers
and historians (Ahrari, 1996; Herzfeld and Walser, 1968) little evidence
was forthcoming for maritime activity until the emergence of Islam in
the region. This is possibly due to the rough seas and its distant position
relative to the great centers of civilizations (Tarn, 2010). At least until
mid-17th century, navigation on the Caspian Sea was restricted to
summer time (Olearius, 1656) and the majority of the trade was con-
ducted by Muslim ships. Compared to contemporary Mediterranean
ships, Muslim crafts were relatively small in size (Danisman, 1970).

Since the 8th Century, the southeastern corner of Caspian Sea was
the main hub for a major trade route established between Abeskoun to
Darband (Fig. 1 A; Naderi Beni et al., 2013a). During the Safavid dynasty
of Iran (1501-1736 CE), ports in southeastern Caspian Sea e.g. Shah-
kileh (Fig. 1A) were major trading centers with connections to the
Darband at the middle Caspian coast (Naderi Beni et al., 2013a). How-
ever, in 19th century the focus of trades gradually migrated westwards
where Anzali (Fig. 1A) evolved into the major port. This was due mainly
to the Guilan’s silk trade, global geo-political changes and the rise of
European powers, especially the Russian domination of the Caspian Sea
(Nagdaliev, 1976).

Russian penetration into the Caspian Sea started in the early 17th
century by the development of a port and a shipyard in Volga tributaries
in Astrakhan (Bennigsen and Berindei, 1979). The systematic develop-
ment of maritime activities by Russia in the area was accelerated in the
early 18th century with the preparation of the first nautical charts of the
Caspian Sea. Moreover, new shipyards in Astrakhan (Fig. 1A) manu-
factured 38 ships of 150-200 tons of capacity to trade with the southern
Iranian coasts (Hanway, 1762). In the mid-18th century, British mer-
chants committed to establish a shipyard in Langeroud on the Iranian
Caspian coast (Fig. 1A). Several ships were built including armed vessels
ordered by the Afsharid Persian king. However, shipbuilding in the yard
was brought to an end because of Russian interference and the assassi-
nation of the British merchant by rebels in 1751.

Navigation in 19th century was dominated by the absolute su-
premacy of Russia in the Caspian Sea (Nagdaliev, 1976). The develop-
ment of new shipyards and ports was supplemented by marine
transportation services including postal services and passenger facilities.
Regular trade routes between Iran and Russia saw Anzali evolve as the
main port of Iran on the Caspian Sea. On the other hand, Baku and
Astrakhan were the main centers in new Russian territory acquired after
victories by the Russians in its wars with Iran (Nagdaliev, 1976). During
two successive wars between Russia and Iran in 1804-1813 and
1824-1826, Iran lost the right to build and deploy armed vessels and
heavy ships in the Caspian Sea. Its use of the sea was therefore severely
restricted (Nagdaliev, 1976). After the wars, Russian ships were con-
ducting the majority of trade in the Caspian Sea — transporting petro-
leum, wood, and other manufactured products (Nagdaliev, 1976).
According to Curzon (2007), in 1878 more than 1200 wooden sailing
ships and around 790 steamships were operating in the Caspian Sea. In
1904, the Russian government passed a law encouraging ship owners to

replace wooden ships with metal ones (Nagdaliev, 1976).

Although there are some reports on traditional ship building in
Anzali in 1822 (Fraser, 1826), the industry was mainly limited to the
construction of flat-bottomed boats (Karaji) for unloading operations
and local shipping (Bazin, 1974). A type of round ship, similar to a
Karajies, was constructed by Turkmens and was known as Nav. This type
of boat measured approximately 25m in length and 4 m beam. It was
mainly used for trade between Turkmenistan and Anzali by coastal
sailing (Bazin and Bromberger, 1982).

In addition to Anzali, other less important ports/harbors including
Karganroud, Haviq and Astara were developed to the west of Anzali and
were used for minor trade routes (Fig. 1A). Rabino (1917) mentioned
that Russian merchants brought their manufactured merchandise to
exchange mainly for wood, food and charcoal in the auxiliary ports.
According to Khodaverdi (2008), the port of Karganroud was mainly
used for the timber trade conducted with Russian merchants. Different
types of timber (e.g. maple, oak, elm, plane trees, alder and especially
walnut and boxwood trees) were transported by steamships (Prokhod)
from Karganroud to Baku and then exported to other European countries
including Britain (Bazin, 1974). The over-exploitation of woodlands led
to a dramatic decrease of the resource and the eventual extinction of
natural boxwood forests in Talesh (Curzon, 2007). Historical reports
(Rabino, 1917), point to the coastal village of Haviq, 30 km north of
Karganroud, as Talesh’s main harbor before the development of Lan-
karan in Azerbaijan. Fisheries in the Karganroud area were leased by the
government of Iran to Lianozov, a Russian company. It created a fishing
port in Lisar (Rabino, 1917).

Some historical reports were found about ship landing/sinking in
coastal area of Iran (Fig. 3) that were mostly related to Stenka Razin
rebellion in the mid-17th century (Stepanov, 1957) and Russia-Iran wars
in the early-19th century (Khodaverdi, 2008).

4.2. Reconnaissance surveys

A large piece of a broken hull from a wooden ship, very similar to the
main shipwreck, was found 500 m south of the Qoroq shipwreck on top
of a sandy coastal escarpment. The wreckage is covered by 30 cm of
coastal windblown sand (Fig. 4) and lies on a sediment sequence con-
taining evidence of a major palaeo-beach and two minor ones from the
last sea-level rises (Fig. 4). The sedimentary outcrop at the base shows
approximately 40 cm of alternation between shell layer and medium
sized sand. The alternation is succeeded by an around 40 cm of a me-
dium sized sand layer containing shell debris that shows layering. The
top of the outcrop is covered by less than 40 cm of wind-blown coastal
sand. According to interviews with the locals, the wreck was exposed in
2018 during the excavation of a channel for aquacultural activity. The
locals also mentioned that the authorities tried to displace the Qoroq
wreckage using a mechanical excavator and loader with the intention of
putting it on public display. This attempt was however unsuccessful. It
was also stated that no objects related to the ship’s cargo (or otherwise)
were found during the operation.

4.3. Excavation and documentation

Subsequent excavations exposed the shipwreck, which had been
broken into half along its longitudinal axis (Fig. 5A). The remaining part
measures 27.79 m in length with a width of 6.22 m at its widest (Fig. 2).
The preserved frame of the ship is composed by 42 elements. Planks are
fastened to the frames with metal nails (Fig. 5D). Six elements of the
ceiling (stringers) are also identified. The mast step, which served to
house the foot of the mast, is preserved. A number of elements of axial
carpentry are preserved: keel, stem, and sternpost.

A large square hole with a 40 cm diameter is evident on the northern
part of the ship where the wooden planks of the hull exist (Fig. 5E).

Inside the shipwreck, sediments do not contain any cultural material
but layering can be observed. There are three main sediment layers
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Fig. 3. A grounded ship in Iranian Caspian coast in 1880s. The ship owned by Habib-Allah-Khan, a local governor of Astarabad, southeastern Caspian city. The right
photo is captioned as “the ship and Habib-Allah-Khan e Sa’ed Al-Dowleh at the shoreline of Mazandaran (Caspian) Sea”. The left photo is the same ship that is
captioned as “the same ship at the shoreline of Mazandaran Sea that is being repaired. It will not be repaired; it means that it will not be lunched into the sea” (by

courtesy of the Ports and Maritime Organization).

(Fig. 6). The uppermost layer consists of brown loose sand containing
leaves, wood debris, plastic and cans that were deposited in recent years.
The middle layer is separated from the overlaying recent deposits by a
thin layer of shell and shell debris. It consists of grey fine to medium
sand that covers the base semi-consolidated gravelly layer. The gravelly
layer is semi-consolidated and is cemented occasionally to the ship’s
floor. Gravel is well rounded with a maximum diameter of up to 10 cm.

4.4. Xylological analysis

Two wood samples were analyzed and both were identified as Pinus
sylvestris (Fig. 7). This refers either to Pinus sylvestris L. (Scots pine), Pinus
nigra Arnold. (Black pine) or Pinus uncinata Ramond (Mountain pine)
which all have similar wood anatomical features.

4.5. Radiocarbon age dating

The uncalibrated radiocarbon date from said samples is 235 + 30
before present (BP). However, the calibration of the result using Intcall3
Database shows several peaks with different probabilities (Fig. 8). The
most probable dates for the cutting the trees are to 1634-1682 CE and
1762-1803AD, with 49.3% and 33% of probability, respectively. The
17th century calibrated age dovetails with the Safavid dynasty in Iran
while the 18th-19th century dates fall in Afsharid and Zand kingdoms in
Iranian territory (Fig. 8).

4.6. Satellite image processing

The results of satellite image processing show that the shoreline was
repositioned approximately 150 m since 1975, so that the sea-level was
in lowest position in 1975 and in highest position in 2010 (Fig. 9).
Satellite images show the shipwreck was already identifiable in 2004
and was completely exposed in 2018. No detectable change in the po-
sition of the shipwreck was recognized.

4.7. Ground penetrating radar (GPR)

GPR results show that the sediments on the northern side of the
shipwreck are continuously deposited without any interruption. How-
ever, GPR profiles on the southern side of the shipwreck show some

reflectors that are interrupted by changing their direction landward
and/or abruptly cut into segments. These changes are limited to depths
of between 4m and 7m (Fig. 10) and are distributed from approxi-
mately 10 m south of the shipwreck up to 30m further to the south
(Figs. 11 and 12). It seems that some solid objects are present in the
anomalous area, as the sedimentation pattern is different in both sides of
the objects (Fig. 10).

A 3D image of the subsurface was prepared and sequential horizontal
slices were processed by the software to observe potential changes at the
subsurface. The images corroborate the observations from the 2D pro-
file. It seems that some objects are distributed along the shore. The
biggest subsurface anomaly measures 8x4x3 m that is elongated along
the shoreline and is in close proximity to smaller anomalies (Fig. 12).

5. Discussion

According to xylological results three pine species could be attrib-
uted to the material used to construct the ship. As the Pinus nigra dis-
tribution area is limited to the circum Mediterranean region and the
Pinus uncinata to western and central Europe, it is probable that Pinus
sylvestris was used in the ship building. This species has a very wide
distribution area through Europe that has a larger natural range than
any other pine in the world, spanning northwards from Spanish Sierra
Nevada to Arctic Norway, and eastwards from Atlantic Scotland to
almost the Pacific coast of Siberia (McLean 2019). Although its timber is
not very durable, Pinus sylvestris and Pinus nigra have good physical
properties and are both considered as usable in shipbuilding. Consid-
ering the Qoroq shipwreck location we hypothesize Pinus sylvestris as the
tree species used and the Caucasus Mountains as a timber supply area.

The calibrated age for the Qoroq Shipwreck shows with a 49.3%
degree of certainty, the ship was built in mid-17th century (Fig. 7).
However, historical documents do not support this date for the ship.
Apart from Stenka Razin raids on the southern shores of the Caspian Sea
(Roberts, 1965), Russian merchants in 17th to early 18th centuries
rarely traded on the southern coasts with their navigation limited to
Darband in the Middle Caspian Sea (Hanway, 1762). Moreover, we have
not found any historical evidence for the development of shipyards in
Iranian territories of Caucasus datable to the 17th century and with
capability of building large heavy ships.

On the other hand, the calibrated age date with a 33% rate of
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Fig. 4. A) A coastal outcrop in the Qoroq study area and the evidence of palaeo-beaches that are marked by the accumulation of bivalve shells. General sediment
types are shown at the right side of the image. The remains of a wooden ship are situated on the top of the outcrop as is shown by black arrow. B) A big segment of a

hull on top of a coastal escarpment.

certainty suggests that the ship was built sometime between 1762 and
1803 CE. These dates are supported by historical documents and are
hence more realistic. In 1735 some shipyards were opened by Russia in
the Volga River and regular trade was established between Astrakhan
and Guilan. More than 30 ships with the capacity of 150 to 200 tons
were conducting trade with the Persian Empire (Hanway, 1762). The
commercial and military rivalries between Iran and Russia in the Cas-
pian Sea made the king of Iran to develop new shipyards in Guilan’s
coast in 1742 in collaboration with British merchants but it was stopped
in 1751 (Hanway, 1762; Curzon, 2007). As Curzon (2007) mentioned,
the Iranian ships were built from wood available in Iran’s forests.
However, pine trees are absent in Iranian forests (Akhani et al., 2010)
and it is more probable that the Qoroq ship was built in a Russian
shipyard. Since the mid-18th century, the Caspian Sea was actually
navigated mainly by Russian ships and Iranians were limited by Russia
to build heavy ships (Bazin and Bromberger, 1982). Although little is
known about Iranian ship architecture in the 18th century, this hy-
pothesis is substantiated by the complex nature of the Qoroq shipwreck
and its size. The heavy presence of European merchants in the Caspian

Sea from the 18th to the early 19th centuries (Curzon, 2007; Fraser,
1826; Hanway, 1762; Khodaverdi, 2008) and their permission to exploit
and export wood from Talesh forests (Khodaverdi, 2008) suggest that
the ship had being used for the trade between Talesh and Russian ter-
ritories in 18th century. However, the claims about the origin of the
ship, its construction methods and its exact use need further detailed
studies.

With reference to the absence of any objects, it seems that the ship
was emptied before sinking. Different scenarios could be considered for
landing the ship in Qoroq coast, according to historical documents and/
or environmental changes. Regarding to the large hole in northern side
of the hull and complete damage of the southern half of the ship (Fig. 5A
and E), it is reasonable to assume that it was part of the scuttling process
e.g. damaging the ship during the Russia-Iran wars in early 19th century
(Khodaverdi,2008). Another possible scenario for the ship’s abandon-
ment could be related to the 1904 law which stated that in Russia
wooden ships were to be replaced by steamships (Nagdaliev, 1976).

The ship’s age is coeval with the end of the Little Ice Age (LIA) era,
when the Caspian sea-level was higher than today (Fig. 13) and the



Fig. 5. The uncovered Qoroq Shipwreck: A) an aerial photo of the Qoroq Shipwreck that shows the ship has been broken into half along its longitudinal axis. B) The
northern trench and the wooden planks of the hull. C) The frame of the shipwreck consisting of wooden beams that crossed and nailed to each other. D) Metal nails
used in the ship to fix the structure. E) A large hole with a diameter of 40 cm located on the northern side of the ship where the wooden planks are present. F) A piece
of wood, 50 m south of Qoroq shipwreck, that was detached from the ship by wave action in 2018.

region was being received higher precipitation (Leroy et al., 2011) and
more intensive storms (Dezileau et al., 2011; Naderi Beni et al., 2013b).
The hypothesis of higher storminess is also supported by higher strength
of the Siberian High during the first half of the 19th century (D’Arrigo
et al.,, 2005) which can directly control the intensity of northeasterly
winds during the winter months (Alijani and Harman, 1985). Khoda-
verdi (2008) mentioned that many Russian ships in their ways to Anzali,
were using the waters around Talesh waters as a sheletr during stormy
conditions. It means that even in the 19th century, coastal sailing routes
were prefered. Coastal sailing increased the risk of grounding by being
driven ashore by squalls or running aground in shallow water due to
rapid sea-level fall. Dramatic sea-level change in the early 19th century
(Fig. 13) led to coastal waters becoming shallower, where previously
was sailing by the ships easily. The grounding of ships in coastal waters

were recorded in some historical documents (e.g. Fig. 3). It is beyond the
scope of this paper to extend the research to the early 20th century when
the use of wooden ships was banned by the Russian government (Nag-
daliev, 1976). We conclude that, based on the evidence presented above,
the maximum life span of the ship can be extended from the mid-18th
century to the early 20th century (Fig. 13).

Whatever the reason for its sinking, the ship was situated in a high
energy coastal environment where gravels were deposited inside the
ship (Fig. 6). At present the ship lies on a sandy beach. Due to higher
energy condition during the LIA, gravel was being deposited in coastal
area of Guilan where that today is covered by sand (Naderi Beni et al.,
2013b; Lahijani et al., 2009). Meanwhile, according to the outcrop and
the test trenches (Figs. 4 & 2), it seems that gravel has not been
deposited at the site for a long time. Therefore, it seems likely that the
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Fig. 6. Sediment layers inside the shipwreck. The ship floor is covered by a
gravelly layer of approximately 30 cm. It lies under a dark fine to medium-sized
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Fig. 7. Radial section of one wooden piece identified: Pinus type sylvestris.

ship has moved from a high energy environment to its current location.
Shingle beaches with coarse grained materials are frequent in river
mouths of the western coast of the Caspian Sea from Darband in Russia
to Talesh in Iran. However, it is highly unlikely that the ship was
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Fig. 9. Shoreline change analysis between 1975 and 2019 using different types
of satellite images including Landsat series and high resolution images such as
Tkonos, QuickBird, and WorldView-2. The black arrows show the direction of
the prevailed long-shore currents in the study area.

dragged over long distances and deposited in its present position. Three
rivers, Lisar (10 km to the north), Karganroud and Asalem, 3 and 10 km
to the south, respectively, are the nearest rivers to the Qoroq shipwreck.
According to the general current patterns of the Caspian Sea (Fig. 1) and
predominant waves from the northeast (Rusu and Onea, 2013), the ship
would be dragged southward from where the Lisar discharges into the
sea (Fig. 14). This assumption is supported by different sediment types
present inside and around the ship. Moreover, GPR data show that a
southward distribution for the remains of the ship and that can be
interpreted as resulting from the dominant wave and current direction.

In addition to the general hydrodynamic regime of the site, the other
major determining factor in both the preservation and exposure of the
ship could be attributed to the sea-level changes of the Caspian Sea. If
the ship sunk during the wars of the early to mid-19th century, the sea-
level was around 3 to 6 m higher than the present day (Fig. 13). In early
20th century, when sailing ships were gradually replaced by steamships,
the sea-level was at least 2 m higher than today. Higher sea levels means
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the profiles are shown by arrows. A) The Processed GPR profiles. Apart from the first and the last profiles, other profiles show strong anomalies at depths of 3.5 to
around 7 m and at the distance 1 to 5.5 m from the starting point. B) The interpretation of the GPR profiles. The black lines follow the direction of reflectors (sediment

layers). It seems some solid objects changed the sedimentation patterns in profile 2 to 5.



that ships could approach further inland and closer to the foothills where
coarser grained materials are more available. Repeated sea-level fluc-
tuations led to the deposition of different types of sediments inside the
ship. In fact, the rapid sea-level rise of the Caspian Sea can shift coastal
environments (e.g. lagoons) landward (Naderi Beni et al., 2014). The
gray sand deposited over the gravel layer (Fig. 6) shows a relatively low
energy environment with anoxic condition that could preserve wood
samples over longer time (Kocabas and Ozsait Kocabas, 2010). A
lagoonal environment has been formed in coastal areas between Lisar
and Karganroud deltas (Fig. 1). It therefore seems that the predominant
hydrodynamic regime of the study area along with sea-level rise dragged
the ship to an environment that was more favorable for its long-term
preservation. While sea-level rise is more responsible for breaking
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Fig. 12. A horizontal section of a 3D image of the subsurface using the GPR . . . f ;
profiles in south of the Qorog shipwreck. The image shows the existence of down the ship, sea-level fall brought it to light (Fig. 14). The location of

some strong anomalies at the depth of around 4 m which are distributed in an the large piece of the hull (Fig. 14) illustrates the impact of the rapid sea-
area of around 25m in length and around 6 m in width. level changes and wave action that led to detachment of the large piece,
washing it away and putting it on top of the coastal escarpment during
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storms. With this in mind it is therefore imperative to plan for the future

preservation of this site.

6. Conclusion

The Qoroq shipwreck in southwest corner of the Caspian Sea has
provided a good opportunity to review Caspian maritime history since
the mid-18th century and the impacts of the Caspian environment on
trade. This study also shows how historical, geological and archaeo-
logical studies could be jointly applied for revealing the past maritime
issues of the Caspian Sea. Although different ages were suggested by
radiocarbon dating, historical data supports the mid-18th century for
constructing the ship. Moreover, historical and archaeological data
suggest different man-made and/or environmental scenarios for the ship
retirement. Geological data show that the sinking place of the ship and
the exposing location of the ship are different. Geological data also show
that environmental factors, especially the Caspian sea-level changes
have pivotal role in preservation and exposing the ship. These envi-
ronmental factors are working and could damage the shipwreck or
deteriorate the preservation condition of the shipwreck. Immediate
conservation plans are needed to save the Qoroq shipwreck.
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