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Ancient lake that occupyed a large area of central
Iran during the Holocene. The northwestern fringe
of the lake, located in the southeast of Tehran, was
chosen as the study area. Remains of a Paleo Lake
scarp was studied using aerial photographs, Quick
Bird satellite imagery, and topographic maps.
Furthermore, archeological sites within the region
were identified and located, and evidence for the lake
was obtained through correlation of these data. Eight
shorelines were identified between 1100 — 950 m
above sea level, with a depth of 3—-15m, and a 43 km
in lenght. The results indicated that the active
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Quaternary faults named North Rey, Kahrizak, and
South Rey are in fact the three main topographic
levels of the paleo lake and from now on they cannot
be considered as the faults. Soil granulation and thin
sections showed the presence of non-compacted lake
sediments. Results revealed a remarkable association
between the location of ancient settlements and
altitude of the identified paleo shorelines. All
settlements older than 5,000 years were located at

\,*++ m. Certainly, the past climate of this region

was very different from its contemporary one.
Dating studies will provide valuable information
about the exact age of the Paleo -Lake and paleo
climate changes.
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aspian Sea

The study area (Box A) is located on the southern slopes of the
central Alborz Mountains. As can be seen, the ancient lake
(Blue line) was vast and covered 137000 km 2 of northern Iran
(at an altitude of 1000 m above sea level). The city of Rey, one
of the ancient cities of Iran, is located on the northwest coast of
this lake. Note to the distribution of other ancient cities on the
shores of the Paleo lake. The Digital Elevation Model (DEM)
with an accuracy of 10 m was taken from the United States
Geological Survey (USGS) to provide the map background.
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Urbanism development and its effect on the shoreline traces
(white color bands). Upper image is of SDclass satellite and

others are Landsat series. (Cadre D in Figure 3).

ABSTRACT

This study presents evidence for the existence of a
vast and ancient lake that occupyed

a large area of central Iran during the Holocene. The
northwestern fringe of the lake,
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located in the southeast of Tehran, was chosen as the
study area. Remains of a Paleo

Lake scarp was studied using aerial photographs,
Quick Bird satellite imagery, and

topographic maps. Furthermore, archeological sites
within the region were identified

and located, and evidence for the lake was obtained
through correlation of these data.

Eight shorelines were identified between 1100 — 950
m above sea level, with a depth of

¥ — 0 m, and a 43 km in lenght. The results indicated

that the active Quaternary faults

named North Rey, Kahrizak, and South Rey are in
fact the three main topographic

levels of the paleo lake and from now on they cannot
be considered as the faults. Soil

granulation and thin sections showed the presence of
non-compacted lake sediments.

Results revealed a remarkable association between
the location of ancient settlements

and altitude of the identified paleo shorelines. All
settlements older than 5,000 years

were located at 1,000 m. Certainly, the past climate
of this region was very different
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from its contemporary one. Dating studies will
provide valuable information about the

exact age of the Paleo -Lake and paleo climate
changes

\ INTRODUCTION

Pedrami (1981) described two faults called Vali
Abad and

Saleh Abad in Rey city, Tehran province, Iran.
Berberian

(Berberian et al. 1985) named them as North Rey
and

South Rey faults. Later, extensive studies were
conducted

on these faults, and numerous papers were
published

on their geometry and even historical and
prehistoric

earthquakes that may have occurred associated with
the

movements of these faults (Ambraseys and Melville
VAAY;

Berberian and Yeats 1999; Ghodrati Amiri,
Motamed, and

ES-Haghi 2003; Ghodrati Amiri, Mahmoodi, and
Razavian
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Amrei 2008; Jafari 2003; Nazari 2006; Solaymani
Azad

Y.+4). However, there is a fundamental flaw, that is,

these scraps, which had been identified as faults, are
parallel to the topographic contours. Geologically,
the

exposure of a fault is parallel with a topographic
contour,

when that fault is horizontal (Ramsay and Huber
V4AV).

There is no such tectonic regime in the Central
Alborz

region of Iran, which is a young collision zone
(Berberian

Y+\¥), so such faults cannot exist in this area. In

addition,

Rieben (1953, 1955, 1960, 1966) pointed to the
presence

of lake-like sediments in the southern portion of

Tehran,

which was later called as the Bs unit on the Tehran

Geological map (Dellenbachs 1964). Nazari et al.
Yoy

1£0unc)i no evidence of active faults in the trenches
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parallel and perpendicular to the Kahrizak, North
Rey and

South Rey scarps. In fact, no clutter or displacement
was

observed in the sediments. According to Nazari,
these

scarps are a morphological phenomena unassociated
with faulting.

Evidence such as the existence of horizontal scarps
parallel to the topographic contours, as well as the
existence of lake sediments in the vicinity of these
scarps indicate the existence of a paleo-mega lake in
this part of Iran. This was later confirmed by
Berberian

and Yeats (2016). Thus, the present study focuses on
the

doubts about the nature of the mentioned faults and
strengthening of the hypothesis regarding the
presence

of an ancient lake extending into the southeastern
area of Tehran at the end of the Quaternary period.
Itis

possible that that local or global climate changes
may

have influenced this region.

0



il ) Ky 4alye

Climate change, as one of the major global
challenges

is being investigated by researchers, scientists,
planners,

and politicians partly due to the persistent increase
in

the global warming associated with the greenhouse
effect (Akkermanns et al. 2010). Jones et al. (2013)
stated that the climate of Iran changed in the fourth
millennium B.C. Hamzeh et al. (2016; 2017)
determined

the Holocene paleoenvironment of the Sistan basin
by dating the core sediments from the dry lakebed
of

Hamoun. Mehrjardi (2002) studied the climatic
change

in Yazd region using the micro-morphological
evidence.

Changes in the alluvial fans along the foothills of the
Alborz Mountains showed that the climate of
Tehran

area has changed in the last millennium (Beaumont

V4vY). Okhravi and Djamali, (2003) and Djamali et
al.

1y



il ) Ky 4alye

(v++#) documented the evidence regarding the

presence

of a historical lake in the Zavieh and Saveh region

south

and southwest of the study area. Climate change in
the

Middle East (Akkermanns et al. 2010; Peterson et

al.

\4v4; Dastorani et al. 2011), especially in Iran has

been
reported by many authors (Kehl 2009; Mohammadi
Y+\Y¥; Farshad 2013; Amiri and Eslamian 2012;

Schmidt

et al. 2011; Lateef 1988; Kehl et al. 2009). Change in
the water levels in the lakes around the world
(Street

and Grove 1979) as well as the Urmia lake (Zoljoodi
and Didevarasl 2014; Jahanbakhsh, Adalatdost, and
Tadayoni 2011; Mahmoei et al. 2012), Sistan Playa
(Jarahi and Nadalian 2013b; Vekerdy and Dost
Yereps

Smith 1974; Costantini and Tosi 1978), Hoze Soltan
Playa (Huntington 1905) Haj-Ali-Qoli Playa (Jarahi
and

ay
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Nadalian 2013a; Mousavi et al. 2013), Great Kavir
Desert

(Jarahi 2016; Jarahi, Naraghiaraghi, and Nadalian
Y\ P),

Zari)bar Lake (Snyder et al. 2001; Stevens, Wright,
and Ito

Y+«+\), Caspian Sea (Naderi Beni et al. 2013;

Ramezani

et al. 2008), and other places (in Iran) has been
studied

previously (Mehrshahi 2002; Roberts and Wright
144y

Ramesht 2001). Various extensive studies have been
conducted about the ancient lakes in the world.
Drake

and Bristow (Drake and Bristow 2006) studied
changes

in water level in the Sahara Desert during the
Holocene.

They believed that the Megachad paleolake was
bigger

than the Caspian Sea 7,000 years ago. Bouchette et
al. (2010) simulated the mean hydrodynamics of the
Megachad using a three-dimensional numerical
model.
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Bachofer et al. (2014) and Schuster et al. (2009;

AR\

delir%eated the paleo shorelines in the Lake Manyara
Basin using TerraSAR-X Data. They found four
levels of

shoreline with a maximum of 76 m above today’s
level.

There are several papers and reports publishing
valuable

information about past climatic conditions and the
presence of numerous lakes in the Central Iran, close
to

the study area.

First, the historical books and reports will be
reviewed.

The ancient lake of Saveh is one of them. An account
of a now absent Saveh Lake (named after a city in
the southwest of the study area near the Great Kavir
Desert) is mentioned in Tarix-1 Qom (Qomi and
Qomi

\av¥; Dieulafoy 1887; Dickie et al. 1978; Hill and

Grabar
\4#v). He reports the drying of Saveh Lake during

the

10
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Hakhamaneshi period between 500 — 400 B.C.
According

to this account there was a lake between Ekbatan
(ancient Hamedan) and Rhagae (ancient Rey).
Hassan

Qomi and Oomi (1934) indicated that there was a
great

lake covering the land of Saveh and Qom. In
addition,

Hossaini Qumi (Huntington 1905; Qummi 1976)
mentioned that one of the Persian kings discharged
the

lake located in Aveh (25 km south of Saveh city).
There

are many comparable stories about now absent
lakes

in Iran (e.g., in Golpaygan) (Okhravi and Djamali

Yeor).
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Samples collected from the Kahrizak scarp. Worm
tubes are abundant in the samples. The dimensions
of these holes range from 5 to 50 mm showing the
variety in the size and age of the worms during the
life of the lake. Broken pieces of the ancient pottery
can be seen abundantly on the top of the scarp (the
key is 6 cm long and is placed as a scale).
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200
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Grain Size (mm)

Granulation test of the sedimentary samples in the
study area. The mesh size used for granulation is
shown at the top of the chart. The second part of
sediments that was smaller than mesh size of 200 was

TA
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determined by the hydrometric test., i.e., hydrometer
analysis.

XX

Unified Classification System
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MH or OH
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Test results regarding determining the plasticity of

Mustawfi Qazvini (Qazvini, Browne, and Nicholson
stated that the Saveh Lake was situated in the Saveh
town and was fed by the Mazdugan-Chay, the long
river

passing through the southern part of Saveh. This
story

has been similarly recounted in some major books
listed

below (Okhravi and Djamali 2003):

(] Tarrx ur-Rusul-i va al-Mula of Muhammad-ibn-i
Djarir-i Tabari (260 H.Q.)(Tabari 1972)

(1 Tarix-i Ya’qabi of Ahmad-ibn-i Abi Ya’qab (3th
century

H.Q.)

[0 Mudjmal ut-Tawarix-i va al-Qisas of an
anonymous

writer of 6th century H.Q.

(1 FarsnAma of Ibn ul-Balxi (7th century H.Q)

*[] Tarix-i Guzida (730 H.Q.) and Nuzhat ul-Qtdab
of (740

H.Q.) of Hamd Mustawfi Qazvini

(1 Nuzhat ul-Qulub of Hamd Mustawfi Qazvini (740

H.Q.)
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(] Athar va Axbar ulebad of Zakareya ibn-i
Mahmud

Qazvini (7th century H.Q.)

Based upon these texts, it appears that the lake had
started to dry up in the first millennium B.C. The
water

level was down from Hamedan (elevation of 1800 m)
to

Saveh (level of 1100 m). Then, during the Parthian
and

Sassanian dynasties, the lake level was near the
Varamin

in SE of Tehran (elevation of 1000 m). But,
currently, there

are no traces of this lake.

The study area is located to the south and southeast
of Tehran, south of the Central Alborz Mountains (
Figure

. Figure 1

shows the level of 1000 m above sea level, as

one of the main levels of the paleolake. Obviously,
the

study area covers only a small part of the
northwestern

shores of the paleolake. As mentioned earlier, this

\A
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research mainly focuses on the hypothesis regarding
the

existence of an ancient lake in the southeastern area
of Tehran. Given that, each of the scarps of North
Rey,

Kahrizak, and South Rey is parallel to a separate
altitude,

it can be expected that the changes in the lake’s
water

level could have left several different levels. Thus,
the

present study is conducted to study the evidence and
phenomena left over from the ancient lake southeast
of

Tehran. In fact, the existence of such a lake is
officially

studied for the first time in this paper. Most of the
mentioned scarps have disappeared because of
urban

development in recent decades. However, there is
still

abundant evidence
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