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The Tigris-Euphrates “delta” is singular as it
comprises two major rivers, (Tigris and
Euphrates) and several local rivers from the
Zagros Mountains. In that sense, it is differs
from the Nile or other deltas where a single
river splits up into several branches. The
total sea-front width of the delta is around
140 km covering three modern countries
(Kuwait, Iraq, Iran).

Our aim is to reconstruct the evolution of this
ancient delta by means of geomorphological
and archaeological data, and with textual
descriptions by ancient authors. However,
this task is very challenging given the
scarcity of data (Sherratt, 2004; Cole &
Gasche, 2007; Walstra et al., 2010; Heyvaert
et al., 2012-2013; Verkinderen, 2015; Giosan
& Goodman, 2025), along with modern war
damage and land reclamation (Curtis, 2008).
Thanks to Martin Sauvage’s recent mapping (Sauvage, 2020) and to geomorphological
studies (Heyvaert, 2013; Sanlaville, 1989), we can provide a rough picture of the
geomorphological evolutions of the delta since ancient times. Furthermore, some ancient
texts reference rivers and locations in the delta. Since these sources date from the 15t c. CE
(Strabo, Pliny), from the 2" ¢. CE but reporting on a 4" c. BCE description (Arrian), and from
the 5" c. CE (Marcian), the descriptions may reflect historical geomorphological evolutions
and changing place-names over time (see appended texts hereafter), and distances
mentioned in these ancient texts are obviously approximate.

With these constraints in mind, we will attempt to reconstruct the ancient delta.

The modern Tigris & Euphrates rivers (Wikipedia)
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Attempt at a synthesis of the Tigris-Euphrates Delta, with coastlines acc. to Geyer and Sauvage (2020)

at 2500-2000 BCE (green), 2000-1000 BCE (red) and 1000-500 BCE (yellow).

It is difficult to give an overview on such a small map, but please refer to the attached kml file
to be used with Google Earth.




During the past five millennia, both the Tigris and the Euphrates, as well as the other local
rivers, produced huge volumes of sediment. The map above shows that in 2500 BCE, both
main rivers still had separate outlets (green coastline). The famous city of Ur was near the
outlet of the Euphrates. Lagash was on an ancient track of the Tigris while the river was
moving eastward and gradually filling the northern bay near al-Amara. Around 1000 BCE,
both major rivers had their outlet in the area of modern al-Qurnah (red coastline), where they
still converge today in extensive marshlands. From that time until the present, sedimentation
has caused the lake’s outlet (Pasitigris River, now called Shatt el-Arab) to extend further
south-eastward towards the sea (yellow coastline).

A list of the rivers and places is drawn up hereafter from West to East, with places from
upstream to downstream. It is to be noted that, early in 324 BCE, Nearchus travelled from
East to West, sailing some rivers upstream from the sea, he was therefore present in several
places (Vincent, 1797).

River Euphrates: around 2800 km long, flowing on the western side of Mesopotamia, on
Khor al-Zubayr with an ancient 4" c. BCE outlet on Khor al-Subiya, west of Bubiyan Island
(Kuwait) (Wikipedia, Hansman, 1978).

The following places may be considered as ports on the Euphrates:
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7 Outlt of River Euphrate moving eastward between 2500-2000 BCE (green coastline)
and 2000-1000 BCE (red coastline).

e Ur (also: Uri, Sumerian Urim) North Port & West Port, at Tell el-Mugayyar, with "two
off-river basins enclosed within the walls of Ur" (acc. to Blackman, 1982, p 92) (Curtis
et al., 2008).

o Tell Abu Theirah, 15 km east of Ur, dated 2900-2000 BCE (D’Agostino and Romano,
2013).

¢ Kissik (also: Kisig, Kuara) at Tell al-Lahm, 33 km SE of Ur, dated 2900-2000 BCE
(Wikipedia, Curtis et al., 2008).

o Jedeidah, 54 km SE of Ur, probably operational around 2000 BCE (Djabellaoui,
2020).

¢ Tell Abu Salabikh, 102 km SE of Ur, operational around 1500 BCE as a capital city
of the “The Sealands” (Hritz, Pournelle and Smith, 2013).

¢ Kirbasi, 103 km SE of Ur, 6 km due South of Tell Abu Salabikh, probably operational
around 1500 BCE (Djabellaoui, 2020).

e Teredon (also: Teriton (Pliny), Didotis, Diritotis (Arrian), Adarou (Ptolemy), Adarupolis
(Marcian)), on the Euphrates: very uncertain location north of Bubiyan island, said to
have been founded around 600 BCE (Salles, 2012).

It is observed that places tend to emerge in synchrony with the progression of river
sedimentation at the mouth of the Euphrates.



Ikaros, Icarus insula (also: Akarum, Agarum, Ichara, Marcian’s Apphana insula?) is
mentioned by Strabo (16, 3) and Arrian (Anabase, 7, 5), belonging to the archaic Dilmun
empire, and located at modern Failaka Island (Kuwait) (Pawlicki, 2016).

River Tigris: around 1750 km down to the modern confluence with the Euphrates at al-
Qurnah (Wikipedia). The Tigris appears to have altered its course from the vicinity of Lagash
to its present course further east, likely between 2500 and 2000 BCE. The ancient outlet of
the Tigris was in a large lake and marshland called Chaldaicus Lacus by Pliny (6, 31).

Chaldaicus Lacus: large lake into which the Tigris, the Eulaeus and even the Euphrates
flowed (Strabo, Pliny, Arrian, Marcian), extending possibly from al-Hammar and al-Qurnah
down to Basra. This lake has now mostly been reclaimed and remnants are found at lake
Khor al-Hammar and lake Hawr al-Hawiza near ad-Dayr. Its outlet to the sea was called
River Pasitigris (modern Shatt el-Arab), (Sanlaville, 1989, Cole & Gasche, 2007).
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River Eulaeus (also: Ulai, Ulaya, Choaspes): River Karun, is mentioned by Strabo, Pliny,
Arrian and Marcian connecting the city of Susa to the Tigris. Hence, the Tigris and the
Eulaeus both flowed into Chaldaicus Lacus, enabling sailing upstream from the sea via the
Pasitigris to the lake, and then via the Eulaeus to Susa. Its outlet moved ca. 80 km south-
eastward, from the area of ancient Chaldaicus Lacus to modern Khorramshahr. The southern
part of the Eulaeus is now called Palaeo-Karun "K2", and its northern part is the modern
River Karkheh. In Antiquity, there was a connection known as "Kh1" between the two rivers
near present-day Ahwaz (Cole & Gasche, 2007, Walstra et al., 2010, Heyvaert et al., 2012).

The following places may be considered as ports on the Eulaeus:

e Susa (also: Shushan, Seleucia ad Eulaeum) is located between two rivers: the
Eulaeus/Choaspes (modern River Karkheh) and the Koprates (modern River Dez).
This very old city was a regional capital where Alexandre-the-Great met his fleet
admiral, Nearchus, when returning from the Indus Valley.

e Aginis is mentioned solely by Arrian during Nearchus' journey from Chaldaicus Lacus
to Susa, placing it 500 stadia (about 90 km) from Susa. It might therefore be located
on a tell in the area of the modern Karkheh Deviation Dam (e.g., 31.557°N,
48.493°E).
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o Charax Spasinou (also: Spasinu Caras, Charax of Hyspaosines, Alexandria,
Antiochia, Maysan on Mesanites Sinus?). Emporium mentioned by Strabo and by the
anonymous author of the “Periplous Maris Erythraei”, located at Naisan, Jebel
Khayabir, about 18 km SE of el-Qurnah. This city was strategically established in
324 BCE by Alexander-the-Great on Chaldaicus Lacus and the Tigris, at the outlet of
the Eulaeus, serving as an emporium where seagoing ships and riverboats could
meet for the exchange and transfer of goods (Cole & Gasche, 2007, Walstra et al.,
2010, Heyvaert et al., 2012, Moon, 2016).

River Pasitigris: Shatt el-Arab, around 150 km from the supposed outlet of the Chaldaicus
Lacus. The following places may be considered as ports on the Pasitigris:

o Forat: mentioned by Pliny, at Maghlub, about 16 km SE of Charax (Cole & Gasche,
2007).

e Apologos (also: Coromane (Marcian)? Koromanis (Ptolemy)?). Possibly located at
al-Ubullah? al-Abelah? al-Ashar in modern Bassora, Basra? This port is mentioned
solely by the anonymous author of the “Periplous Maris Erythraei” and its location,
probably around modern Bassora, is very uncertain (Salles, 2012).

River Mogaeus (also: Mogeus, Mogaios, Mosaios): this river is mentioned only by Marcian,
at 700 stadia (ca. 130 km) downstream of Charax. This distance is perhaps somewhat
exaggerated as it leads to Bahar not far from the modern sea outlet of the Shatt el-Arab. The
mouth of the modern River Karun at Khorramshahr would be a better choice as only at 500
stadia (ca. 90 km) from Charax. In this hypothetical case, the Mogaeus would correspond to



the "K3-K3b" track of the Karun (Heyvaert et al., 2013, fig. 3) supposing that the “modern”
Karun course was already operational in Marcian’s time (5" c. CE).

River Hedyphon: River Jarrahi, called River Marun, Maroon further upstream. Its
hypothetical ancient outlet might have been near Khor Musa (Heyvaert et al., 2013, fig. 3):
following the "J2" track starting west of Tell Tendy (30.8548°N, 49.4717°E). Note that the "J1"
track might be much older than "J2", and modern "J3" is too recent. The "J2" choice is very
hypothetical and ancient authors do not mention it. This outlet might explain the muddy
shallows mentioned by Nearchus, as this river seems to carry much sediment.

/
f

nchir

Ram B
/ “Tell Tendy

piecvpton Omidiyen <

/,.
Chamran,efe 24t e

/
/

\ ‘Gharax Spasinou

Shadegan &

\
Apologos? Bandar-e Mahshahr x=w =

|
N\ ‘\ y 45 Shac
N
\ 8 "“\._;:\\ Coastlin,
\ - 1000-500 BC

\

\

\Abadan o
NN
\

N\ 2t
Hendqanf{)>-l
/
) » 7~

L \

\ P ll i :
\ \\:jTleredon X 1/_;'_

g Arvan Sy P
Umm.Qasr §-28 »

Google Earth

Khor Musa on hypothetical 1000-500 BCE coastline (yellow).
Margastana insula (Arrian) very hypothetically located at Bandar-e Emam Khomeyni, inside Khor Musa.

Kataderbis Lake: very hypothetically located at Khor Musa. Nearchus mentions a lake full of
fish where his fleet anchored for the night (Arrian, 8, 41). Its access was rather narrow, as
they had to sail in a single line when leaving the next morning. Dangerous muddy shallows
were encountered at the lake exit, marked by wooden poles by local sailors.

Margastana insula: this could be Bandar-e Emam Khomeyni, inside Khor Musa (very
hypothetically). This island is mentioned by Nearchus (Arrian, 8, 41) and located at the
entrance of Kataderbis Lake. Potts (1999) mentions Bandar Mahshahr as unlikely because it
is not an island today. It is nevertheless an old 3™ c. CE city. Perhaps nearby Bandar-e
Emam Khomeyni is an interesting alternative.

Similarly to the above description of Margastana insula and Kataderbis Lake, Marcian (1, 21)
mentions a Taxiana insula, located in front of Sinus Pelodes, (also: lake Palode, Sinus
Steloas). Again very hypothetically, it is tempting to consider that Arrian and Marcian talk
about the same places.

River Oroatis (also: Arosis, Shirin): River Zohreh, where Nearchus anchored (Arrian, 8, 39;
Marcian, 1, 21). This is the river mentioned most easterly in the delta of the Tigris-Euphrates.

The maps above and the kml file provide new insights aimed at solving the complex puzzle
of the ancient Tigris-Euphrates Delta. They help understand the historical context of the area
inside the changing geographical framework, and how new port-cities were founded as the
coastline shifted seaward. However, much work remains to be done...
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Descriptions provided by some ancient authors

Strabo (15, 3), (early 1st century CE)
(https://penelope.uchicago.edu/Thayer/E/Roman/Texts/Strabo/15C*.html ):

“4 Now Susa is situated in the interior on the Choaspes River at the far end of the bridge,
but its territory extends down to the sea; and its seaboard is about three thousand stadia in
length [ca. 550 km], extending from boundaries of the Persian seaboard approximately to the
outlets of the Tigris. [...] Polycleitus says that the Choaspes, the Eulaeus, and also the
Tigris meet in a kind of lake, and then empty from that lake into the sea; and that there is
an emporium near the lake, since, on account of the cataracts, [dams] purposely
constructed, the rivers cannot receive the merchandise that comes in from the sea nor bring
down any either, and that all traffic is carried on by land; for the distance to Susa is said to be
eight hundred stadia [ca. 150 km]. Others, however, say that the rivers which flow through
Susis meet in one stream, that of the Tigris, oppose the intermediate canals of the
Euphrates; and that on this account the Tigris, at its outlets, has the name of Pasitigris.

5 Nearchus says that the coast of Persis is covered with shoal-waters and that it ends at the
Euphrates River; and that at the mouth of this river there is an inhabited village which
receives the merchandise from Arabia; for the seaboard of the Arabians borders next on the
mouth of the Euphrates and the Pasitigris, the whole of the intervening space being occupied
by a lake, that is, the lake that receives the Tigris; and that on sailing up the Pasitigris one
hundred and fifty stadia [ca. 30 km] one comes to the raft-bridge that leads from Persis to

Susa, being sixty stadia [ca. 11 km] distant from Susa; and that the Pasitigris is about two
thousand stadia [ca. 370 km] distant from the Oroatis; and that the inland voyage on the lake
to the mouth of the Tigris is six hundred stadia [ca. 110 km]; and that near the mouth there is
an inhabited Susian village, which is five hundred stadia [ca. 90 km] distant from Susa; and
that the voyage inland from the mouth of the Euphrates to Babylon, through a very
prosperous land, is more than three thousand stadia [ca. 550 km]. Onesicritus says that all
the rivers empty into the lake, both the Euphrates and the Tigris; but that the
Euphrates, again issuing from the lake, joins with the sea by its own separate mouth.”

Pliny (6, 26 & 31), (late 1st century CE)

(http://attalus.org/translate/pliny _hn6b.html ):

“31.[...] Then comes a shallow stretch of water like a marsh which nevertheless is navigable
by way of certain channels; the mouth of the Euphrates; a lake formed in the
neighbourhood of Charax by the Eulaeus and the Tigris; then by the Tigris they reached
Susa. [...] when the two streams [of R Tigris] have reunited, the river is called Pasitigris.
Afterwards it is joined by the Choaspes from Media, and, as we have said, after flowing
between Seleucia and Ctesiphon empties itself into the Chaldaean Lakes [this is confirmed
in 6, 26], and broadens them out to a width of 62 miles. Then it flows out of the Lakes in a
vast channel and passing on the right-hand side of the town of Charax discharges into
the Persian Sea, the mouth of the river being 10 miles wide. The mouths of the two rivers
used to be 25 miles apart, or as others record 7 miles, and both were navigable; but a long
time ago the Euphrates was dammed by the Orcheni and other neighbouring tribes in order
to irrigate their lands, and its water is only discharged into the sea by way of the Tigris.”

Arrian (8, 41-42), (2" century CE)
(https://sourcebooks.fordham.edu/ancient/arrian-bookVIll-India.asp ):

“39. [...] Then when the flood duly returned, they sailed out, and anchored in a river called
Oroatis, greatest, according to Nearchus, of all the rivers which on this coast run into the
Ocean. [...]

41. Then after traversing five hundred stades they anchored in the mouth of a lake, full of
fish, called Kataderbis : at the mouth was a small island called Margastana. Thence
about daybreak they sailed out and passed the shallows in columns of single ships ; the
shallows were marked on either side by poles driven down, just as in the strait between the
island Leucas and Acarnania signposts have been set up for navigators so that the ships
should not ground on the shallows. However, the shallows round Leucas are sandy and
render it easy for those aground to get off ; but here it is mud on both sides of the channel,
both deep and tenacious ; once aground there, they could not possibly get off. For the punt-
poles sank into the mud and gave them no help, and it proved impossible for the crews to




disembark and push the ships off, for they sank up to their breasts in the ooze. Thus then
they sailed out with great difficulty and traversed six hundred stades, each crew abiding by its
ship ; and then they took thought for supper. During the night, however, they were fortunate
in reaching deep sailing water and next day also, up to the evening ; they sailed nine
hundred stades, and anchored in the mouth of the Euphrates near a village of
Babylonia, called Didotis ; here the merchants gather together frankincense from the
neighbouring country and all other sweet-smelling spices which Arabia produces. From the
mouth of the Euphrates to Babylon Nearchus says it is a voyage of three thousand three
hundred stades.

42. There they heard that Alexander was departing towards Susa. They therefore sailed
back, in order to sail up the Pasitigris and meet Alexander. So they sailed back, with the
land of Susia on their left, and they went along the lake into which the Tigris runs. It flows
from Armenia past the city of Ninus, which once was a great and rich city, and so makes the
region between itself and the Euphrates ; that is why it is called 'Between the Rivers.' The
voyage from the lake up to the river [Eulaeus] itself is six hundred stades, and there is a
village of Susia called Aginis ; this village is five hundred stades from Susa. The length of
the voyage along Susian territory to the mouth of the Pasitigris is two thousand stades. From
there they sailed up the Pasitigris through inhabited and prosperous country. Then they had
sailed up about a hundred and fifty stades they moored there, waiting for the scouts whom
Nearchus had sent to see where the King was. He himself sacrificed to the Saviour gods,
and held an athletic meeting, and the whole naval force made merry. And when news was
brought that Alexander was now approaching, they sailed again up the river ; and they
moored near the pontoon bridge on which Alexander intended to take his army over to
Susa. There the two forces met; [...]”

Marcian (1, 21), (5" century CE) (Schoff, 1927):

“21. From the eastern mouth of the river Tigris to Charax Spasini 80 stadia [ca. 15 km].
Off this coast lies an island called Apphana, which some include in the sailing course of
Arabia Felix, counting 35 islands in that course. From Charax Spasini to the mouths of the
river Mogaeus 700 stadia [ca. 130 km]. From the river Mogaeus to the bay of Pelode
[Coenosus] 400 stadia [ca. 75 km]. On this bay and in the neighbouring district dwell the
Elymaei, who are of the region of Susiana. Off the coast of this bay lies the island of
Taxiana. From this bay to the mouths of the river Eulaeus 690 stadia [ca. 130 km]. Inland on
this river is the city of Susa, the metropolis of Susiana. From the river Eulaeus to the [sandy]
shoal 110 [stadia, ca. 20 km]. From the sandy [shoal] to the mouths of the river Oroatis 1450
stadia [ca. 270 km].”



