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Memorial Note

JoAT

Al-Biruni:
A Scientist Beyond His Time

Mansour Ghorbani 1

Abstract

Abu Rayhan Muhammad ibn Ahmad al-Birant (September 15, 973 — December 13, 1048), a
celebrated intellectual from Iran, is recognized as a prodigious genius who thrived in Central
Asia over a millennium ago. His innovative work and discoveries often surpassed the
understanding of his contemporaries. Al-Biruni's expertise extended across vatious domains,
including astronomy, mathematics, geology, mineralogy, physics, and natural sciences. His
contributions to these fields were so monumental that scholars considered him the most
scientifically accomplished individual of his time. Al-Biruni's works encompassed concepts such
as evolution, equatorial leveling, and astronomy, which were later popularized by renowned
figures like Darwin, Mercator, Copernicus, Kepler, and Galileo. Furthermore, he proposed the
idea of plate tectonics, which geologists would later confirm in the 1960s, by suggesting that
parts of the Earth's crust move and geographic coordinates of cities change over time. With his
profound comprehension, al-Biruni accurately explained the causes of orogeny and earthquakes
through his insights on the shifts in the Earth's weight distribution, the formation of ridges, and
the deepening of valleys. This exceptional scientist rightfully holds a distinguished position
among Earth scientists of the previous millennium within the cultural sphere of Iran. Delving
into his life and work instills awe in those who appreciate his lasting impact on the scientific
community.
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Research Paper

JoAT

Revisiting Zeribar Lake Sediments: Effects of
Climate Change on Human Development in Zagros

Abdolmajid Naderi Beni 1

Abstract

Zeribar Lake, located in the west-central Zagros mountains, serves as a key record for
understanding the environmental and climate history of West Asia. Studies beginning in the
1960s have examined the lake's sediments to explore how changes in the environment might
have influenced major human developments, including the start of the Neolithic period and the
formation of eatly societies. Early research, limited by less precise radiocarbon dating methods,
suggested that environmental factors had little impact on the development of cultures.
However, with improved dating techniques, a clear link has been established between
environmental events and significant stages in human evolution. Analysis of pollen from Zeribar
Lake has provided a detailed picture of the region's ecological past. The data shows a significant
change from the sparse, cold conditions of the late Pleistocene and early Holocene to the rich
oak forests that appeared in the mid-Holocene. This change, previously thought to be caused
by more rain, is now understood to be the result of a considerable dectrease in temperature, with
glaciers once widespread in the area. Updated radiocarbon dating and new interpretations of
pollen data suggest that agriculture began eatlier than previously thought, around 14,000 years
ago, indicating that shifts in the pollen record may reflect the beginnings of farming rather than
changes in the climate. These climate changes, initially thought to be minor until 8,000 years
ago and believed to involve only slight temperature variations, are now viewed from a different
perspective. Despite these revelations, the debate continues among scholars regarding the extent
of climate's role in shaping human progress. This article aims to weave together the multifaceted
strands of Zeribar Lake's stoty, bridging paleoecology and archaeology to shed light on the
complex dance between humanity and its environment in the Zagros region. It is an endeavor
to bolster the bedrock of knowledge for future scholatly pursuits.
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Research Paper

JoAT

Cryogenic Pits and Quaternary Glacial Evidence in

Central Iran

Mohammad Hosein Ramesht 1M, Fatemeh Nematolahi

Abstract

Zeribar Lake, located in the west-central Zagros mountains, serves as a key record for
understanding the environmental and climate history of West Asia. Studies beginning in the
1960s have examined the lake's sediments to explore how changes in the environment might
have influenced major human developments, including the start of the Neolithic period and the
formation of early societies. Early research, limited by less precise radiocarbon dating methods,
suggested that environmental factors had little impact on the development of cultures.
However, with improved dating techniques, a clear link has been established between
environmental events and significant stages in human evolution. Analysis of pollen from Zeribar
Lake has provided a detailed picture of the region's ecological past. The data shows a significant
change from the sparse, cold conditions of the late Pleistocene and early Holocene to the rich
oak forests that appeated in the mid-Holocene. This change, previously thought to be caused
by more rain, is now understood to be the result of a considerable decrease in temperature, with
glaciers once widespread in the area. Updated radiocarbon dating and new interpretations of
pollen data suggest that agriculture began eatlier than previously thought, around 14,000 years
ago, indicating that shifts in the pollen record may reflect the beginnings of farming rather than
changes in the climate. These climate changes, initially thought to be minor until 8,000 years
ago and believed to involve only slight temperature variations, are now viewed from a different
perspective. Despite these revelations, the debate continues among scholars regarding the extent
of climate's role in shaping human progress. This article aims to weave together the multifaceted
strands of Zeribar Lake's story, bridging paleoecology and archaeology to shed light on the
complex dance between humanity and its environment in the Zagros region. It is an endeavor
to bolster the bedrock of knowledge for future scholatly pursuits.
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Research Paper
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Megafauna Fossils in Iran's Quaternary Period: An

Overview

Majid Mirzaei Ataabadi 1™

Abstract

The Quaternary is marked by numerous climatic fluctuations, including glacial and interglacial
petiods. Interglacial periods were characterized by warmer and wetter conditions, and are
associated with a unique group of large vertebrate animals, or mammals. Fossil remains of these
large mammalian vertebrates, such as elephants, rhinoceroses, horses, deer, and boars, are
commonly found in Quaternary sediments. One reason for the abundance of Quaternary
vertebrate fossils compared to those from other geological epochs is the relatively young age of
Quaternary deposits. Additionally, the size of these creatures' skeletal remains and their higher
preservation potential in high-energy environments contribute to their prevalence in the fossil
record. In recent years, the study of Quaternary paleontology in Iran has gained significant
momentum, with numerous research projects focusing on the animal remains of ancient caves
throughout the country. This review aims to summarize and introduce the most significant
discoveries in this vital field by examining the regions with substantial Quaternary mammalian
vertebrates in Iran. Notable areas include Lorestan, Moghan Plain, Ravansar in Kermanshah,
Natanz, Isfahan, Qaleh Joq, Torbat Heydarieh, Zaviya Saveh, Shahreza, Isfahan, Qazvin, and
Haft Tepeh of Khuzestan. The primary fossils of these regions' large animals, such as elephants,
geckos, and horses, have been discussed.
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Research Paper
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Rock Sources for Gravestones at the Islamic
Cemetery of Ravansar: A Geological Perspective

Amir Hossain Mohammadi 1**

Abstract

Stone has played a crucial role in human history, serving both geological and stratigraphical
putposes. Throughout the ages, it has been an essential material, providing raw resources for
various applications. From prehistoric lithic tools to architectural elements, stone has
significantly impacted our development. In cemeteries, stone has taken on a major role due to
its physical resistance and durability. Different communities have considered and traded stones
for tombs and graves, recognizing their value in memorialization. In recent years, the
importance of stone materials has grown, particulatly for grave inscriptions. Today, numerous
varieties of stone are used in cemeteries, and the practice of stone trading and selection has
expanded for tombstone purposes. An illustration of this transfer and import of stone can be
observed in the Islamic cemetery of Ravansar. This cemetery, which is the focus of this article,
is primarily composed of geological rocks and indigenous materials, such as limestone from the
Bisetoun Formation. However, stones used in the Islamic cemetery of Ravansar, dating back
nearly a century, are made of green sandstones specifically sourced from surrounding areas. In
a study examining the geological potential for trade routes supplying stone to the Islamic
cemetery of Ravansar, researchers have reviewed the available evidence, including social and
ethnographic factors. This analysis has been approved and serves as a testament to the historical
and cultural significance of stone in our society.
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According to Stein, the Karaftou Cave represents a Greek and Hercules-like Iranian god whose name
has been mentioned in the inscription. In addition, this cave is the only temple that Tasite has mentioned
in the “Mountain of Sombolobus” and believes that the Parthian king Goodarz 1I made it in 50 B.C. in
rivalry with Mehrdad. Van Gall has the same Stein’s argument (Gall 1978, pp. 91-11, 2010, pp. 533-5306).

As a result of several archaeological excavations in the Karaftou Cave and its surrounding sites, remains
from the 4th millennium B.C. to the Islamic periods have been discovered. the Iron Age 111 (850-500
B.C)) burials were discovered at the Kul Tarike Cemetery (Rezvani 2004, pp. 83-110; Rezvani and
Roustaei 2007, pp 139-184), and the Chalcolithic pastoral occupation (4th millennium B.C.) remains in
the Kani Mikaeil Cave (Roustaei et al. 2002, pp. 58-77; Roustaei et al. 2002, pp. 935-936). The
archaeological data from the cave itself (except for several stone flakes which cannot be attributed to any
certain period), are all from the historical (Sassanid and Parthian) and Islamic (6th and 8th A.H.) periods.

In the Karaftou Cave, there are 36 small circular holes with an approximate diameter of 1 to 2 cm which,
with a considerable order, stand beside each other in four rows of nine circles each (Figure 8). Similar
motifs are present in the nearby rock shelter I and II. This indicates that these motifs might be created
in the same time period. Some similar motifs were found on a rock close to Iron Age site of Kul Tarike
Cemetery (850-500 B.C.) which is located five kilometers from the cave. In fact, this rock is a surface
find and unfortunately, we do not know much about its original archaeological context (Rezvani, 2004,
pp. 83-110; Rezvani and Roustaei, 2007 pp 139-184) (Figure 8D). It is most probable these cup marks
were a type of numerical signs (Ghasimi 2006, p112).

In the past, during each occupation period at the cave, the new inhabitants of the Karaftou Cave
destroyed the older strata in order to prepare it for the new settlement. Consequently, they removed the
older surface deposits of the rooms and other occupation spaces of the cave and transported them to
the natural spaces of the cave such as the corridors and the passageways. These operations have disturbed
the archaeological deposits of the occupation spaces (personal communication with Hassan Rezvani
2000).

Conclusion

Recent archaeological discoveries in the cave and in its surrounding sites indicate that the Karaftou Cave
was no doubt used in historic (Seleucid, Parthian and Sassanid) and Islamic (Seljukid and Ilkhanid)
periods. Considering the proximity of this cave to the Iron Age 111 sites (like Kul Tarike Cemetery and
Ziwiye), one can conclude that this cave was most probably used in this period too. The motifs created
on the walls of the hand-made parts of the cave were made after creating the artificial living spaces,
rooms and lighting windows. These motifs are most probably more recent than the construction of the
rooms and lighting windows and certainly the first and second rock shelters cannot be older than the
mentioned periods. The direct absolute dating of petroglyphs remains a big problem not only in Iran but
also in many countries. Sampling patina/varnish covering the outer surface of engravings for radiocarbon
dating should prove promising providing the patina/varnish contains adequate organic material.

As a final note it is important to point out that most surfaces of the internal walls of the cave on which
these motifs were created have been damaged since late 1900s by graffities made by visitors. As a result,
it is difficult to distinguish their details and, therefore, it is probable that the authors may have missed
some of the motifs created on the walls of the cave which urges for more detailed studies in the future.
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Figure 16. The drawings from 101 to 130

Stony architectural structures of the Karaftou Cave consisting of rooms, corridors, entrance doors,
windows, lighting windows, stone stairs, and circle holes created on the floor and cradle- and arch-shaped
roofs, are indicative of architectural features from the historical period. Some people believe that the
Karaftou Cave is the only rock architecture of the Hellenistic period (323-27 B.C.), based on its
architectural form, which was created by the Parthian king Goodarz II (4th to the first half of 3rd
centuries B.C.) in 50 B.C. before 45 A.D., all the rooms engraved in rock (except those of the Karaftou
Cave) had burial purposes (Heydari 2000, pp. 317-322).

On the frontispiece of one of the rooms on the third floor, a Greek inscription, which has been greatly
damaged during time, has been engraved. Hercules has been mentioned in this inscription; hence, it has
been called the Temple of Hercules by some. This is the translation of an excerpt from the inscription:
“Hercules inhabits there; may no evil enter it. This is the house of Hercules. Whoever enters it will be
safe”.
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Rock Shelter I

The Karaftou rock shelter I is situated at the base of a limestone ridge in which the Karftou Cave is
located. The the rock shelter is about 150 meter above the seasonal stream bed in the south of the
Karaftou Cave and it faces the south (Figures 4C and 12A). The approximate area of the floor of the
shelter is 88 square meters and it has a horizontal oval-shaped opening. The shelter has a length of 20
and a maximum width of 7 meters. The maximum height of its overhang is 6.50 meters. The bedrock is
exposed in floor of the shelter. The water sources near the rock shelter include a seasonal stream to the
south of the shelter which flows from the south-east to the west. There are several springs near the rock
shelter too. The nearest spring is located in front of the Karaftou Cave. The engraved motifs of this rock
shelter have been created on the walls and the floor of the shelter (Figure 4C). The dimensions of these
rock arts are 5x4 meters. A sharp tool has been used to create these engravings which include 75 instances
of symbolic motif (frequent horseshoe-shaped symbols), 3 instances of animal motifs (Figure 16<109%), 2
instances of human hand (Figures 6C and 16<111-112»), 3 instances of rectangle-shaped geometric motifs
(Figure 16<113-115) and 1 instance of possible numerical signs (Figures 8B and 16<120»). On the floor of
the shelter, three oval-shaped holes whose interior have been polished can be seen. In Iran, instances of
horseshoe-shaped motifs have been reported from the region of Gotvand (Bard-e Pazani) located in the
north of Khuzestan province (Azizi Kharanghi et al. 2007, 2011, pp. 9-19). Similar (frequently horseshoe-
shaped) motifs have also been discovered in Australia (Farhadi 1998, p.39). Meanwhile, there are 7
horseshoe-shaped motifs in the Karaftou Cave.

Rock Shelter 11

The Karaftou rock shelter 11 is located near the rock shelter L. Its opening faces south. The approximate
area of the floor of the shelter is 46 square meters and it has a horizontal oval-shaped opening. The
shelter has a length of 16 and a maximum width of 5.36 meters. The maximum height of its overhang is
3.50 meters. The floor of the shelter consist of bedrock and its interior is well illuminated. Many motifs
have been created on the walls and floor of this shelter on a surface area of 6.5x1.72 meters (Figure 4D).
These motifs have been created by engraving technique with a sharp tool. These motifs include 38
horseshoe-shaped symbols, 4 circles (Figure 16<123-126») 4 zoomorphic motifs (Figure 16<121-122)), and
a group of cup marks (small shallow circles which have been created in a parallel manner adequately
distanced from each other (Figure 16<127> and Figure 8C). Considering the fact that horseshoe-shaped
motifs, human hand and numerical sign motifs have been made both in the rock shelters and in the
Karaftou Cave, one can sugest that these motifs most probably belong to the same time period.

Relative chronology of Karaftou Rock Arts

Evidences for relative dating of the Karaftou Cave site include the fighting horsemen’s shooting arrows,
the rock cut architecture and the changes made to the natural structure of the cave, the Greek inscription
and the data collected from archaeological excavations. In the Karaftou Cave there are horsemen motifs
in which the horsemen are shooting arrows backwards. This manner of shooting arrows is one of the
techniques (shooting arrows backwards while retreating) attributed to the Parthians. This is comparable
to a Parthian hunting archer motif on the silver-plated, gilded bronze roll discovered in China (Herrmann
1977, p 50). This manner of archery is also observable on Sassanid’s art works including Shapour II’s
semi-gilded silver plate (ibid, p 9), Khosrau I or Qobad’s silver plate (ibid, p 133), Khosrau II’s relief on
Tag-e Bostan in Kermanshah (ibid, p 151), the rock arts discovered from Hawraman (Ghasimi 2007a,
pp-70-81, 2007b, pp. 18-19 and 2007c, pp. 89-106) and also on the Kushani relief of Uzbekistan’s
Khalchian Palace (from the second half of the first century B.C) (Tasoub 20006, p 246).
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in Kurdistan and also in Saimali Tash area in Kyrgyzstan (Fromkin 1970). It is worth mentioning that
the cross motif is known in all cultures as a life-giving or sun symbol.

Figure 13. A; Human hand and horseshoe-shaped motifs on the western wall of the third floor hall, B: Drawing of galloping
or flecing horses motifs on the northern wall of the terrace of the fourth floor. C: Drawing of the human hand motifs on the
eastern wall of the corridor of the first floor. D: Compound (horse and horsemen) and the wild goat motifs on the frontispiece
of the entrance door of the first floor of the Karaftou Cave. E: Drawing of Symbolic motifs, F: Drawing of wild goat, hunter
and circle motifs on the western wall of the third floor hall. G: Horse and horsemen motifs and the horse motif of the
southern wall of the Temple of Hercules on the third floor. H: Stylized human figure motifs on the western wall of the Temple
of Hercules on the third floor, an extraterrestrial being with open hands (cross-like) and a crown-like object on his head and
the stylized motif of a human figure sitting in reverence. I; Drawing of the eastern wall of the lighting window, including the
geometric motifs (lozenge and circle) on the first floor.
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The ninth complex of motifs has been drawn on the western and southern wall of Hercules Temple on
the third floor (Figure 5B and 13H). The first motif that draws one’s attention to itself is the stylized
image of a human being with open hands (cross-like) and a crown-like object on his head (Figure 150).
An almost similar instance of this image has been found in the Strait of Qarqab-Gheido (located in the
historical region of Teimareh) which Morteza Farhadi introduced as “the winged human” (Farhadi 1998,
p 177). A similar form of this motif has also been found in Sina Desert (located in the east of Egypt)
which has been known as an extraterrestrial being (Anati 2004, pp. 23-40). Beside this motif, the stylized
figure of another human being sitting in reverence can be observed (Figure 1579). It seems that the
purpose of the illustrator in drawing this motif was to show a great personality (a ruling, religious,
mythical or extraterrestrial figure) who has held the reverent man in the shadow of his power and
protection (Figure 5B and 13H).

There are three motifs on the right side of the southern wall of the temple room (Figure 10C). At the
right side of the wall there is the image of a horseman with the bridle in his hand (Figure 1556)). At the
left side of this scene, two other horses have been drawn (Figure 1440-41). At the left side of the
southern wall and in the space between the two lighting windows, some other motifs could be observed
(Figure 13G and 7B). At the upper part of this space there are two motifs: one is that of a horse (Figure
143%) and the other is that of a horseman with his horse ( (Figure 15:55). Beneath these two motifs,
two horsemen are observed (Figure 1551, 53). In this scene, the horsemen are shooting arrows to each
other backwards against the movement direction of their horses. The author considers this figure to be
a dramatic movement. It seems that the purpose of the illustrator in displaying this scene was to show
one of the war techniques of the Parthians (shooting arrows backwards while retreating). Parthian feigned
retreat and Parthian shot (shooting arrows backwards while retreating) is well-known in Roman literature
(Figures 7B, C, and D) (Herrmann 1977, p 51). In addition, two human right-hand motifs have been
drawn on the eastern wall beside the lighting window.

The tenth complex of motifs can be observed on the northern terrace of the fourth floor (Figures 10A
and 8A) which consists of five horse and horsemen motifs (Figure 15 <52,57,59-61), three horseshoe
motifs and one numerical sign motif (Figure 16<108). On the uppermost part of this scene, a horse and
horseman motif is seen. It seems that the horseman in this motif is holding the bridle with his both hands
(Figure 15575). Beside the horse and horseman motif, there are 36 small and shallow circles with an
approximate diameter of 1 to 2 cm which orderly stand beside each other in four rows of nine circles
each (Figure 16<108)). In the author’s opinion, the purpose of drawing these small, shallow circles has
been to show a kind of numerical sign. Beneath this motif, a galloping horseman motif is seen. In this
motif, the horseman is holding the bridle with one hand and with the other he is holding a claw-like
object for fighting (Figure 15¢52)). On the right side of this scene, the figure of two horsemen and two
horseshoe-shaped motifs have been drawn (Figure 15«60-615). On the right side of this motif, there is the
motif of another horseman who has been drawn in the reverse movement direction of the other
horsemen. It seems that the illustrator intended to display the movement direction of the horseman
downward (Figure 15¢59). The notable point in this scene is that the horsemen motifs have been drawn
in different movement directions.

On the northern wall of the terrace of the fourth floor, the eleventh complex of motifs has been created
by pounding technique. In this scene, the motifs of galloping or flecing horses are seen (Figures 5C, 13B
and 1442>). On the western side of the terrace entrance of the fourth floor, the twelfth complex of motifs
has been drawn including three horseman motifs, three geometric cross-like motifs (Figures 13E and
16<128-130>). In this part, the figures of cross-like or sun-like motifs draw attention to themselves.
Instances of these motifs have been found in the Marankhash motif complex in the Hawraman region
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Figure 12. A: Drawing of the motifs of the Second Karaftou rock shelter, B: Drawing of motifs of the
First Karaftou rock shelter

Eight wild goat motifs are seen in the second scene of the western wall of the hall on the third floor
(Figure 10D). The motifs of this scene have also been drawn by stylized or linear method (Figures 14«1 -
5, 8-% and 16<110y). In the third scene of the western wall of the hall on the third floor, two human right-
hand motifs (Figure 15«8-69) and two horseshoe motifs can be seen (Figure 13A). On the eastern wall
of the hall on the third floor and above the frontispiece of the temple the eighth complex of motifs has
been created (Figure 6B). The motifs of the frontispiece of the temple room on the third floor where the
inscription of Hercules is also located include circle and human left-hand motifs (Figures 15 «66-67, 77x
and Figure 10B).
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The first scene of this complex of motifs has been drawn on the right side of the western wall of the hall
on the third floor where the floor of the hall collapsed. The motifs of this scene have been drawn by
stylized or linear method and display a hunting scene where a hunter is hunting wild goats with his bow.
The motifs of this scene consist of six wild goats (Figure 14 10-145), one standing hunter hunting with
his bow (Figure 1447) and one circle-shaped motif (Figure 13F). It is necessary to remember that the
documents for the use of bow and arrow have been previously documented on the rock arts of other
regions of Iran such as the Eshkat-e Ahou in Bastak of Hormozgan (Sadeghi 2002; Biglari et al. 2013),
Mirmalas and Hamian of Koohdasht (Izadpanah 1969a, pp. 6-11, 1969b, pp. 13-59; McBurnry 1970, pp.
185-186; Garzhgian et al. 2001, pp. 84-110; Otte et al. 2003, pp. 3-10, and Remacle et al. 2000, pp. 13-
27), the Cave of Cheshmeh Sohrab of Kermanshah (Biglari et al. 2007, pp. 50-54), and the Maiwaleh of
Kermanshah (Shidrang 2007, pp. 57-62) etc.

Figure 11. A: Drawing of human hand and circle motifs on the western wall of the corridor on the first
floor, B: Drawing of the motifs on the western wall of the lighting window of the first floor, C: Drawing
of red deer, wild goat and two carnivorous animal motifs on the western wall of the altar room on the
second floor.
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Figure 10. A: Drawing of the motifs on the northern terrace of the fourth floor including horse and
horsemen motifs, horseshoe-shaped motifs and numerical signs motifs. B: Human hand motifs (the
upper and middle drawings) on the eastern wall of the hall on the third floor and human hand and circle
motifs (the lower drawing) on the frontispiece of the small entrance of the Temple of Hercules on the
third floor. C: Horse and horseman motif of the southern wall of the Temple of Hercules on the third
floor. D: Drawing of wild goat motifs on the western wall of the third-floor hall.
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drawn by vertical lines. In red deer motifs, the horns have been drawn long and paired and smaller horns
have been orderly drawn on them. On the whole, there are 21 red deer motifs of which the largest is
41/5x36/5 cm (Figure 14<7») and the smallest is 13/9x14 ¢cm (Figure 14 24). Meanwhile, at the upper
and middle parts of these motifs, an altar has been beautifully carved and engraved which is attributed
to the Ilkhanid Period. A ledge can be seen at the bottom of it (Figure 11C). What is notable about this
part of the cave is that a red deer horn was discovered in the excavations of the Karaftou Cave.
Considering the red deer motifs drawn on the wall of the altar room, radiometric dating of the red deer
horn discovered along with detailed osteological studies could prove some relevance to the motifs on
the wall of the altar room (Figure 9C).

Figure 9. Image of the red deer, B and D parts: the red deer motifs in the cave, C: photo of the red deer horn found
in the Karaftou Cave in recent excavations.

The seventh complex of motifs has been drawn on the western wall of the hall. Its motifs consist of
three complex groups from the end of the hall to the entrance door of the temple which have been drawn
a few meters away from each other (Figures 10D & 13A & 13F). The motifs on the western wall of the
hall on the third floor are categorized into the three groups of human figure motifs, animal motifs and
geometric or symbolic motifs including wild goat (14 instances), horseshoe (3 instances), right hand (2
instances) and the standing hunter hunting with bow (1 instance) motifs.
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The fourth complex of motifs, are those created on the western wall of the corridor of the first floor
(Figure 11A). Engraving technique was used to create these motifs. In this scene, there are such motifs
as circle (3 instances) (Figure 15@6-88)), human hand (9 instances) including 3 instances of right hand
(Figure 15 <73-74 and 62) and 5 instances of left hand (Figure 15 <70-72, 75-76») and one deformed (a
three-fingered) hand (Figure 15 78)).

Figure 8. Numerical signs engraved in the site of Karaftou (A: the terrace of the fourth floor, B: the first rock shelter,
C: the second rock shelter and D: the rock fragment with rock art from Kul Tarike Cemetery (850-500 B.C.) (Rezvani
and Roustaei: 2007 pp 139-184).

The fifth complex of motifs, are those engraved on the eastern wall of the corridor of the first floor
including three right-hand motifs. Engraving technique was used to create these motifs (Figures 13C and
15¢63-65). It is worth mentioning that human hand petroglyphs have been found in Iran from
Baluchestan (Heydari 2002, pp. 29-48), from the region of Gazo 40 kilometres north-east of Khash city
(Dessau 1960, pp. 258-266) and from the basin of Hormozgan’s Gabrik Dam (Darabi, 2007). The
pictograph types of the human hand motifs have also been found from the rock shelter of Eshkat-¢
Ahou at Hormozgan (Sadeghi 2002, Biglari et al. 2013).

The sixth complex of motifs are those made on the western wall of the altar room on the second floor.
Engraving technique was used to create these motifs. In this scene, there are 21 red deer motifs (Figures
14<16-36»), 2 unidentified carnivorous animal motifs (Figure 1445-46y), one wild goat motif (Figure 147»)
and 2 instances of circle motif (Figure 15@9-90») (Figures 9B and 9D). This complex is one of the most
fully motif-populated scenes identified in the cave. Linear and stylized methods were used for creating
these motifs. In these motifs, animal bodies have been drawn in a linear way and their feet have been
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Figure 7. Parthian soldiers shooting arrows backwards, A: horsemen motifs on the western wall of the
lighting window on the first floor. B: the horse and horsemen motifs on the southern wall of the room
of the Temple of Hercules on the third floor. C1: Parthian horse archer shooting arrows backwards
against the movement direction of the horse (Zutterman, 2003, Fig. 7.3.). C2: the figure of horseman
found in the buildings of A Hatra, (Ricciardi, 1996, fig.5). D1: the scene of hunting a lion by Ardeshir 11
(379-383 A.D.) (Herman, 1994 p 9). D2: the scene of hunting a lion by Shapour 11 (309-379 A.D.) on a
plate in Armitage Museum (Herman, 1994, p 9).

The third complex consists of engraved motifs on the eastern wall of the lighting window of the first
floor which were created by engraving method. These motifs include circle (2 instances) (Figure 1584-
85, and lozenge (3 instances) (Figure 16<104-1065). At the uppermost part of this scene, a lozenge with
21x28 cm dimensions has been drawn. Another lozenge can be seen beneath this which is the largest
lozenge in the cave with 62/5x40 cm dimensions. At the lower part of the motif, another lozenge with
31x16 cm dimensions is observed. The illustrator may have meant to illustrate a fertility symbol. At the
left side of this scene, the motif of two circles has been drawn (Figure 131I). Lozenge and triangle shapes
were female symbols (fertility symbol) in different cultures or played the role of protection and exorcising
evil spirits (Cooper 1993, p 325).

It is worth mentioning that during excavations at the Karaftou Cave, a pottery sherd of the Seljukid
period was found on which connected lozenges had been painted (Hamzehlo and Mir Eskandari 2002,
pp- 278-305). In addition, there are hanging triangles on the pottery vessels discovered from Kul Tarikeh
Cemetery (850-550 B.C.) (Rezvani and Roustaei 2007, pp. 139-184).
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Figure 6. A, B and D: human hand motifs in the Karaftou cave, C: image of the human hand motif in the Karaftou
first rock shelter.

These petroglyphs have been created on different parts of the cave which has been described by the
researchers in twelve groups (Figure 2B). The first motif complex consists of those motifs that have been
engraved on the frontispiece of the entrance of the first floor (Figure 13D). Engraving-pounding
technique was used to make the motifs of this scene. These motifs include horse and horseman (2
instances) and wild goat (1 instance) made in profile. The uppermost motif in this complex is the motif
of the horseman-with-bow shooting an arrow backwards against the horse’s movement direction (Figure
1448)). Beneath this motif, another horseman sitting uprightly on his horse, resting one of his hands on
his back and taking the bridle by the other can be seen (Figure 14<545). In addition, on the right side, a
fleeing goat is seen (Figure 14«155) Generally speaking, it seems that the subject of this complex of motifs
is the wild goat’s hunt by the horseman hunter.

The second complex consists of those motifs drawn on the western wall of the lighting window of the
first floor (Figures 8 and 23A). Engraving and engraving-pounding techniques were used to make the
motifs of this scene. Except for the horse and horseman (2 instances) and horse motifs (2 instances) that
were made by engraving-pounding technique, all the other motifs were made by engraving technique.
These motifs include horse and horseman (2 instances) (Figure 1449-50)), horse (2 instances) (Figure
1437-38), wolf (2 instances) (Figure 1443-44), lozenge (12 instances) (Figures 15 and 16 92-103)),
square (Figure15¢2), circle (Figurel5@3), triangle (Figure16<107) and horseshoe. At the bottom of this
scene, the motif of two horsemen can be seen. It seems that the leading horseman is shooting an arrow
backwards while the following horseman is shooting an arrow forward. By displaying this scene, the
illustrator may have meant to show a battlefield where horsemen are shooting arrows at each other by
their bows.
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the lines by pounding strokes so that the motifs are semi-embossed (a little volume can be
observed in the motifs) such as the frontispiece of the entrance of the first floor and the southern
wall of the Temple of Hercules on the third floor.

Figure 4. A and B: the views of the Karaftou Cave, C: view of the first Karafto rock shelter, D: view of the second
Karaftou rock shelter.

Figure 5. one of the stages of registering and recording the motifs of the cave, B: the stylized human figures of the
western wall of the Temple of Hercules on the third floor, C: the motifs of galloping or fleeing wild horses on the
northern wall of the terrace of the fourth floor and D: the horseshoe-shaped motif, the first Karaftou rock shelter.
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Figure 3. he interior spaces of the Karafto Cave and the location of the Greek inscription on the frontispiece of
the entrance door of the Temple of Hercules.

METHODOLOGY

After identification of each motif complex, to document the scene, they were first covered poly
propylene. Then, the motifs were one by one and with full details copied by marker and then
photographed. It is worth mentioning that the reason for using poly propylene for copying the motifs
was that the older motifs were hidden behind the modern graffities and carvings and only by taking
photographs of them it was possible to document them (Figure 5A). The rock arts in the Karaftou Cave
are divided into four petroglyph types including human figures, animal, compound forms (human-
animal) and geometric or symbolic motifs. They have been created by three methods:

1- The first group consists of those motifs that have been made by engraving. These motifs have
been made in a linear and stylized manner. For instance, the eastern and western walls of the
window on the first floor and the motifs of the western wall of the room on the second floor
have been made by this method (in the researcher’s opinion, most of the motifs that have been
made by this method are the oldest engraved motifs in the Karaftou Cave).

2- 2- The second group consists of those motifs that were made by pounding method. In this
method, some volume has been imparted to the motifs such as the motifs on the northern wall
of the terrace of the fourth floor.

3-  3- The motifs belonging to the third group were made by engraving-pounding technique. By this
technique, the illustrator drew the main lines of the motif by engraving them first and then filled
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regions (Rezvani 2004). On the whole, the water resources of the region consist of underground and
surface waters with no permanent river flowing in the area. Part of these surface waters make the
branches of Qezel Ozan River which flows into the Caspian Sea. Some of its eastern basins originate
from the heights of the region and, after joining each other, form Zayandeh Rud permanent river which
later flows into the Lake Urmia. These basins also form the Bukan Dam basin (Najafi 1990).
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Figure 2A: The map of the identified rock arts site locations in the study area. 2B: The plan of the Karaftou Cave
and the location of the rock arts (the original map from the archive of the Cultural Heritage Office of Kurdistan
province with changes.
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karstification processes. The Karaftou Cave is an example of a natural cave which as a result of the later
habitation of human groups, some changes and transformations was made to it. For instance, spaces
such as rooms, passageways and corridors were from the natural passageways. The entrance of the cave
is 20 meters high from the cliff base and is 107 meters higher than the seasonal stream located in the
south of the cave (Ghasimi 20006). In the past, the visitors had to pass a relatively difficult and rough path
to reach the entrance of the cave. But currently and with the installation of a metal staircase, the visitors
can easily reach the cave. The total length of the cave is 750 meters which is divided into several branches.
The cave has handmade and natural parts. The hand cut parts of the cave consists of four floors
connected by stone stairs carved to provide easy access to some of the rooms. The existence of the place
of window latches and fastening and the entrance doors of the rooms are indicative of an advanced
architectural practice. In addition, to provide lighting to the rooms, some windows have been made in
the wall which is a highly significant thing in its own right. Above the frontispiece of one of the rooms
on the third floor, a Greek inscription has been engraved which has been severely damaged. In this
inscription, a god called “Hercules” has been mentioned. As a result, this cave is called the Temple of
Hercules by some (Stein 1940; Gall 1978, and Karimi,).
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Figure 1: The distribution map of the identified rock art locations

The general landscape of the region of the Karaftou Cave and its surrounding sites consists of some
connected rolling hills interspersed by flat lands (Roustaee et al. 2002). The most important heights and
mountains surrounding the cave are Hezar Bagh (1985 meters) and Shah Neshin (2269 meters) in the
north-west; Ghale Panjeh Karaftou (2190 meters) in the south; and Zard Kuh (2427 meters) and
Abdolrazagh (2464 meters) in south-west (Ghasimi 2006). Due to significant height of the area above
sea level (2000 meters), the region receives frequent rainfall and snow during autumn, winter and spring
scasons. This has led to the formation of vast and rich pastures, which, except for the winter, are
considered as a good source to feed the livestock of the inhabitants of the region. Despite high amounts
of rainfall in the region, surface waters are restricted to streams draining water from vast areas of the
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INTRODUCTION

‘Kurdistan province, located on the north-west of Zagros, is one of the rich underexplored regions from the
archaeological point of view. Our knowledge concerning the cultural continuity in this province, particulatly
with regard to its prehistoric periods, is little. In addition, the rock arts of this region have not been
comprehensively and systematically investigated. As a result, the author, following his previous studies on
Hawraman region in Kurdistan province (Ghasimi 2007a, 2007b, and 2007¢) extended his studies to the rock
arts of the Karaftou Cave in the north of Kurdistan. In this study, an attempt was made to record and study
the motif complexes in the cave and in two nearby rock shelters in a systematic way. The investigated motifs
are divided into human figures, animal motifs, compound (human-animal) and geometric or symbolic motifs.
Among the collection of the rock art motifs in the Karaftou Cave, one can observe human motifs: stylized
human figures such as human hand and hunting or fighting horsemen; animal motifs such as wild goat, red
deer, horse, wolf; and geometric motifs: square, rectangle, lozenge, cross-like, sun-like, numerical signs and
horseshoe-shaped motifs. From the pathological point of view, all the motifs of the Karaftou Cave have been
severely damaged by natural (erosion) and human (surface damage, the visitors’ graffiti) factors. Three methods
of engraving, pounding and pounding-engraving have been used to create the motifs in the Karaftou Cave. The

motifs have been engraved on the limestone rock surface of the cave walls.

John Kormik, a British Army physician, is the first person who has been mentioned in the texts to visit the
Karaftou Cave. Many researchers, while visiting the Karaftou Cave, have investigated and studied it (Bernard
1980; Gall 1978, and Stein 1940). Ker Porter made a map of the cave in 1818 which Stein completed and
Van Gall corrected (Gall 1978, 2010; Stein 1940). Khanikaev also paid a visit to the cave in 1917 leaving
an inscription in one of the front corridors near the entrance of the cave. In his visit to the cave,
Rawlinson referred to 25 rooms of which only 9 rooms remain and the other ones have been destroyed
by erosion (Rawlinson 1839). In 1968, in order to study the bats living in the Karaftou Cave, DeBlase
from the University of Chicago studied this cave and also mentioned the motifs on the walls (DeBlase
1980). The cave and its surrounding areas were excavated and tested a team of archaeologists under
supervision of Hassan Rezvani. These excavations led to the discovery of archaeological deposits in the
cave and a nearby cave dateing back to the 4th millennium B.C. to the Islamic period (Rezvani 2004).

In 1925, Karimi and Stein referred to a horse and horseman motif in the Karaftou Cave, engraved
beneath the inscription which they considered as a monument commemorating Goodarz’s victories over
Mehrdad (Karimi 1950). Sharifi-Far reported a motif on the walls of the cave in 1992 (Sharifi-Far 1992,
pp- 29-32). In 1994, Eshtodan visited the rock art of the cave and described it in his dissertation, under
the title “A Short Study of the Karaftou Cave” (Eshtodan 1994). In a paper in 2000, a reference was once
again made to the motif of the horseman hunting a deer beneath the inscription (Azarshab 2000). In
2000 and 2004, these motifs were studied, along with some other rock art complexes in other areas of
Kurdistan province (Lahafian 2004, 2010). In September 2005, the rock arts of this cave and those of its
surrounding complexes were studied by the authors for 15 days and were reinvestigated for
complementary studies in 2008 and 20009.

MATERIALS AND METHODS

Study Area

The Karaftou Cave is located 53 kilometers to the east of Saghez and 46 kilometers north-west of
Divandareh cities (Figure YA). According to geological and geomorphological studies, this region was
under sea during the Cretaceous period and it was only at the end of this period that this land emerged
from water by orogenic movements to be later evolved into the present-day landscape by erosional and
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Abstract

One of the most important obstacles in the study of rock arts in Iran is the lack of an established
chronological framework. Some researchers consider these motifs to be related to late
Pleistocene and early Holocene periods (Izad Panah, 1348). However, recent field studies show
more recent dates for rock arts. One of these studies concerns the Karafto Cave in Kurdistan
province which can serve as a chronological basis for the study of rock arts in the entire
Kurdistan province. The Karafto Cave is a complex of natural caverns whose entrance and
some of its natural passageways have been manipulated during the Historical (Parthian) period
(Bernard 1980; Gall 1978, 2010). The existence of a Greek inscription on the frontispiece of
one of the rooms of the cave demonstrates that the cave was used as a temple for the Greek
god Hercules (Gall 1978). Considering the similarity between the motifs of hunting or fighting
horsemen in the Karafto Cave with the motifs engraved on golden and silver vessels of Parthian
and Sassanid periods along with other evidence such as the Greek inscription, the rock-cut
architectural features, the pottery evidence, and other data obtained from the excavations, one
can conclude that some of the motif complexes (especially those created in the man-made
spaces of the cave) were probably made in the Seleucid-Parthian or Sassanid periods.
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paleo lake in the central desert zone of the Iranian plateau at the beginning of the Holocene could be a

reason for not finding any sign of the remnants of a Desert kite, at least in lower topographic level than

850 meters! (Nazari et al., 2022, 2023) (Figure 10).
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Figure 10: The existence of paleo lake in the central desert zone of the Iranian plateau (after Nazari et al.,2022)

DISCUSSION AND CONCLUSION

Desert kite is seen from the eastern Mediterranean to the eastern Caspian, so it is not wrong to expect
to find a sign of this structure in the Iranian plateau as the only possible linkage between the eastern
and western Caspian, when the lands of North Caspian were almost frozen. The existence of such a
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Figure 9: Probable Kite in Teymareh, Iran (after Nazari 2018; 2023)
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Figure 10: The existence of paleo lake in the central desert zone of the Iranian plateau (after Nazari et al.,2022)
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Figure 8: Probable Kite in Teymareh, Iran (after Nazari 2018; 2023)
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Figure 6: Desert kites in Western and Central Asia (modified after Barge et al.,2016).
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Figure 4: Petroglyphs, Teymareh, Iran, (after Nazari 2018) Petroglyphs are images created by removing part of a rock
surface by incising, picking, carving, or abrading, as a form of rock art. The term petroglyph should not be confused with
petrograph, which is an image drawn or painted on a rock face (Figure5).

During recent years a large number of rock carvings has been identified in different parts of Iran. The
vast majority depict the ibex. Rock drawings were found in December 2016 near Khomeyn, Iran, which
may be the oldest drawings discovered, with one cluster possibly 40,000 years old (Nazari, 2018; Nazari,
2023). One of the characteristics of Iran’s petroglyphs is the continuity of existence of prehistoric marks
on the ancient pottery and bronze sculptures that reveal the impressiveness of petroglyphs of the
facades of caves and rocks reflected on ancient work of arts (Nazari, 2023)

DESERT KITES IN IRANIAN PLATEAU: POSSIBLE DISTRIBUTION!

As mentioned so far and in the previous chapters, desert kites are scattered in wide areas of western
and central Asia (Figure 1); But the noteworthy point is how the knowledge of this type of hunting
method was transferred between the western Caspian Sea and the central regions of Asia, because
between these two parts of the Iranian plateau and the Caspian Sea, and in the northern parts, there
were frozen lands. And in fact, the only dry land among them was the Iranian plateau. So, is it possible
that there is evidence of the desert kite in Iran? In the following, we present pictures of possible places
where desert kites exist in the central regions of Iran (Figure 2, 8 & 9).
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Opver the last decade, as part of a project called Globalkites, Dr. Crassard and his colleagues have used
satellite imagery to identify more than 6,000 desert kites of various shapes and sizes across the Middle
East and West and Central Asia. Other researchers have uncovered stone engravings depicting these
man-made enigmas while doing surveys and excavations.

At first, they noted the presence of three defining kite features. There were “tail strings,” which
represent more or less contiguous lines of stones. These converge into a walled enclosure resembling
the kite’s “body.” And along the body’s edges, pits had been dug. Archaeologists suspect that groups
of animals such as gazelles followed these stone lines or were chased along them before being funneled
into the enclosure, where hunters killed the animals, and used the strategically placed pits to trap those
attempting to escape. Very quickly, the team recognized that these engravings matched the shape and
structutre of kites seen nearby. In Southeastern Jordan, for example, the tail lines of kite's curve as they
converge into enclosures a peculiarity also visible on the engraved stone.

Mathematical models, too, indicated that the kites in the Jordan-Saudi region where the team worked
were the closest match when researchers compared the geometry of the two engravings with a total of
69 kites from a variety of regions. Shape comparisons with such nearby kites also revealed that the
depictions were to scale. The researchers inferred the ages of the engravings by using geological dating
tools to determine how long ago the corresponding local kite structures were built.

What remains unknown is whether these depictions were prepared as blueprints to aid in the
construction of the kites, or served as maps for hunters. The engravings could also be symbolic
commemorations of the desert kites, which may have been an important part of the cultural identity of
the ancient peoples who made and used them, said Wael Abu-Azizeh (2010; 2013 ab; 2014),an
archaeologist with The French Institute of the Near East in Jordan and an author of the study.

Jorke Rowan (see Rowan, J., & Faith, J. T., 2019), an archaeologist at the University of Chicago who
was not involved in the study, said the engravings cited in the paper are a great find. He called it
remarkable that people on the ground were precisely depicting things that can only be seen fully from
above today. Finding this mental mastery of space opens a new window into the minds of these ancient
hunters.

DESERT KITES AND PREHISTORIC PERIODS IN TRANIAN PLATEAU

The known area of distribution of kites is very large, from Arabia and the Near East, to Armenia in the
Caucasus and the Aralo-Caspian region, namely south western Kazakhstan and western Uzbekistan (e.g.
Barge et al. 2015a;b). although still there is not any official report about its existence in Iranian plateau
but regards to the vast distribution of desert kites from Egypt in west to Kazakhstan in east, it is not so
worth if we expect to see this prehistoric phenomenon in Iranian territory also. Hunting and processing
these animals must have involved a large number of people. Kites had to be constructed and maintained
and migrating animals had to located and then be driven into the kites by people where hunters were
waiting to slaughter them. Rock art (Petroglyphs) in the vicinity of some of the kites indicates that the
hunt could represent a large social effort, done together by people from several settlements, and
showing religious connotations (Figure4).
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topped with cloths flapping in the wind, all the accounts describe collective gazelle hunts using long
continuous lines of blocks that cause the convergence of one or more herds of gazelles frightened by
the beaters into enclosures, the local Syrian Arabic name for which is masyada (Burckhardt, 1835;
Fowden, 1999). The kites of the archaeologists can be recognized in these descriptions. However, at
closer inspection, all these accounts describe frightened animals which rush by means of gaps in the
walls into pits dug on the exterior of the enclosure. Of the thousands of kites discovered in the Near
East, none seems to present this characteristic, and it should be asked whether these particularly recent
constructions can be considered to be a universal functional model.

Consequently, in the last few years, the number of inventoried kites has increased fivefold and the
known distribution zone was greatly extended, suggesting some exceptional potential for in-depth study
of this phenomenon (Figure 3). More can therefore be concluded regarding the use of kites across time
and space. The main issues that the project concerned itself with relates to the kites’ function and their
dating: is it possible to distinguish kites used as hunting traps from those meant as corrals for
domesticated animals or which are in the process of being used as such? Furthermore, what is the time
frame of the use of the kites? Other fundamental issues were also the focus of the project such as the
geographical spread and explanations for this extension: either cultural convergence or real interregional
technical diffusion? Finally, the adaptive strategies by human groups must be addressed, as should issues
of bio-economical regulations in a fragile environment context such as potential overexploitation of
wild animal species and the ownership of an exclusive territory by humans.

Desert Monoliths Reveal World’s Oldest Architectural Plans

Desert kites are convergently shaped stone structures built by people, often of a vast size, known to
occur between at least northern Arabia and western Central Asia (e.g. Groucutt & Carleton, 2021). The
known area of distribution of kites is very large, from Arabia and the Near Hast, to Armenia in the
Caucasus and the Aralo-Caspian region, namely south-western Kazakhstan and western Uzbekistan
(e.g. Barge et al., 2015a,b). Engravings found in Jordan and Saudi Arabia appeared to match nearby
ancient megastructures known as desert kites as seen from above. By Priyanka Runwal Massive
prehistoric stone structures found in desert landscapes from Saudi Arabia to Kazakhstan have baffled
archaeologists for decades. Each can stretch for up to a few miles, and resembles a kite with tail strings
in overall shape.

Recent studies have built a consensus that the so-called desert kites were used to trap and kill wild
animal herds. But how ancient hunters conceived and perceived these grandiose structures have
remained a mystery. The kites, in their entirety, are “only visible from the air,” said Rémy Crassard, (see
Crassard etal., 2014;2015) an archaeologist at the French National Center for Scientific Research. “Even
with our modern ways of envisaging our landscape, it’s still difficult for us archaeologists, scientists,
scholars to make a proper map.”

Dr. Adams and his colleagues were overjoyed in 1977 when they found two stone monoliths with
precise depictions of nearby desert kites in Jordan and Saudi Arabia. Engraved between 7,000 and 9,000
years ago, these representations are by far the oldest known to-scale architectural plans recorded in
human history. They also highlight how carefully planned the desert kites may have been by the ancient
peoples who relied on them.

“It’s mind-blowing,” Dr. Crassard said, “to know and to show that they were able to have this mental
conceptualization of very large spaces and to put that on a smaller surface.”
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supported by some archeozoological studies (Legge & Rowley-Conwy, 1987; Gourichon, 2004) which
show that the gazelle remains found on some archacological sites come from seasonal nonselective
hunting. In other terms, the mortality profiles observed are compatible with those that would be
observed at the end of a seasonal collective hunt of a herd in migration, with beaters, using a “demi-
piege” of kite type (Testart, 1984) as a hunting aid. They are also compatible with any other type of
non-selective hunting, and thus do not necessarily imply the use of kites.

Figure 3: The inventory of kites at the scale of their distribution area; see also the Global kites Interactive Map freely
accessible at www.globalkites.fr

The wide spread hypothesis of a unique use of the kites as “demi-pi¢ges” for collective hunting of
gregarious animal’s gazelles or oryx in the Near East, reindeer in Scandinavia, bison or pronghorn in
North America, saiga antelope or urial in the Aralo-Caspian region—rests mainly on late historical
accounts which there is no reason to doubt. The accounts of travellers who crossed the steppes and
deserts of the Near East between the end of the 16th and the beginning of the 20th century are relatively
few (Burckhardt, 1835; Barker, 1876; Mitford, 1884; Wright, 1895; Sinclair & Fergusson, 1902; Musil,
1928a & b; Aharoni, 1946). Except perhaps the oldest account, that of Pedro Teixeira (Sinclair &
Fergusson, 1902), which mentions no enclosure and describes branches or antennae made of posts
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a Neolithic phenomenon and the dating of Near Eastern kite’s ranges from the 7th millennium BC
(Helms & Betts, 1987; Betts and Burke, 2015; Akkermans et al., 2014; Richter, 2014; Al Khasawneh et
al., 2019a). Conversely, other researchers have argued that kites primarily date to the fourth and third
millennia BC (Nadel et al., 2010; Zeder et al., 2013). Recent work in Armenia suggests that their use is
more recent still, around 3.2—1.5 ka (Nadel et al., 2015). The accounts of western travellers in Southwest
Asia describe the use of kites, or kite-like structures, into the last few hundred years (e.g., Burckhardt,
1831; Crassard et al.,, 2015). The very rare radiometric or relative age measurements are the most
convincing span from the end of the Chalcolithic to the end of the Bronze Age (Echallier & Braemer
1995; Holzer et al., 2010).

That desert kites may have had a significant ecological impact is implied by their high number, wide
distribution, and long history. While a hunting use is the dominant interpretation, in the long run
whether this was their exclusive use or whether they were also used for other functions (such as some
kind of role within pastoralism) does not undermine their ecological and social significance. Both large-
scale hunting and extensive pastoralism are parts of interlinked processes where the biology and ecology
of the region were transformed across the Holocene with the spread of domesticated animals and the
reduction of wild fauna. In this sense kites played an important role in long-term human ecosystem
modification and niche construction (see also Boivin et al., 2016). Some have suggested that caprine
domestication developed due to the depletion of wild fauna, such as gazelle, as a result of excessive
hunting (Martin, 2000; Legge & Rowley-Conwy, 1987). Alternatively, it may be that kites were used for
seasonal hunting by otherwise pastoralist societies (Wasse et al., 2020).

In fact, it may be that changes in wild animal behavior driven by the development of pastoralism made
the use of desert kites an effective approach (Henton et al., 2018). The function of kites may also have
changed over time (Bar-Oz et al., 2011; Hill et al., 2020). They may, for instance, have initially had a
subsistence focus, took on an increasingly social/cultural role over time (such as for feasting), and then
in some cases they may have been re-used for pastoralism. These various possible scenarios reflect
different historic trajectories for the depletion of wild fauna and an increasing emphasis on domestic
fauna which emerged in the Holocene, with further widespread impacts including overgrazing (Henry
et al., 2017). While the extinction of large animals is a frequent topic of discussion, in the context of
global Late Quaternary megafauna extinctions (Galetti et al., 2018; Rowan & Faith, 2019; Stewart et al.,
2021), studies from southwest Asia emphasize the additional importance of changes in medium size
animals.

Desert kites therefore offer a fascinating case study of interlinked human and ecological changes in the
Holocene. While some major changes in animal demography may relate to climate change (e.g., Stewart
etal., 2021), other aspects, seemingly including those relating to the kites discussed here, suggest a major
human role in ecosystem modification. While the function and chronology of kites are important and
continue to be key areas of research, the spatial distribution and geographical context of kites has been
undervalued. Understanding their distribution is crucial for evaluating the ecological impacts, cultural
context, and historical development of desert kites.

Although many decades have passed since desert kite discovery, and in spite of an important investment
in field work, questions as basic as those which touch on chronology or use do not yet have fully
satisfactory answers. The age of these constructions, whether relative or absolute, remains very difficult
to establish in contexts in which archaeological material is either absent or rare and without any clear
stratigraphic relation with the construction. From the few reliable data that are today available in the
Near Eastern region, the kites would appear to date to the Chalcolithic and the Bronze Age periods
(Echallier & Braemer 1995; Nadel et al. 2010, 2013). For some researchers, however, the oldest
constructions probably precede the Pre-Pottery Neolithic (Helms & Betts, 1987; Betts, 1998), a view
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movements of herd animals. As the hunters pursued the herd, the animals would follow the stone walls
of the kite, funnelling towards an enclosure. Other, less commonly invoked, explanations have ranged
from kites being Roman defensive structures (Poidebard, 1934), religious sites (Eddy & Wendorf, 1999),
or livestock corrals in pastoral societies (Echallier & Braemer, 1995). Independent categories of
evidence regarding the function of kites — such as rock art — have proven ambiguous (Crassard et al.,
2015; McDonald, 2005), and few kites have yet been excavated. For now, though, there seems to be no
reason to doubt that the primary use of kites was for hunting. While gazelle — particularly Gazella
subgutturosa — are often discussed in relation to kites, it is also possible that in Southwest Asia the Late
Quaternary decline in various species such as ostrich, equid species, and hartebeest may reflect
overhunting in part reflecting the use of kites. The propensity of Gazella subgutturosa to form dense
groups, which run together and crucially, unlike other gazelles, do not jump (Kingswood & Blank,
1996), can be seen as behaviours facilitating the use of desert kites. It is, however, important to consider
that taxa such as gazelles may have changed their behavior considerably over time (Martin, 2000). It has
been proposed by several researchers that mass-kill hunting using desert kites may have led to the virtual
extinction of some species. For instance, at Tell Kuran in Syria a large and dense assemblage of Gazella
subgutturosa was recovered dating to ~5.5-5.1 ka, close to a concentration of desert kites (Bar-Oz et
al., 2011; Zeder et al., 2013). The density of bones is so great that the authors interpret it as indicating
“unsustainable hunting practices” on a dramatic scale (Bar-Oz et al., 2011).
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Figure 2: The geography and variability of desert kites in the Levant and Arabia (after Groucutt & Carleton, 2021). Newly
identified kites are shown by white dots. Coloured stars show simplified location of previous regional clusters. Insets show
typical kite morphology in the different regions. Green and purple hashed area show hypothesised cultural spheres, where
northern Arabian kites show close morphological parallels with kites to the north.

Dating kites in these particular regions is still difficult, as few remains were found in what were usually
pootly stratified structures or on the surface. A long chronology suggests that desert kites were primarily
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Around 6,000 of these structures have been reported (Malkinson et al., 2018). In the Harrat Al-Sham
alone, it is estimated that kites collectively comprise nearly 4,000 km of stone walls (Kempe & Al-
Malabeh, 2013). The desert kite phenomenon offers insights into a dramatic process of landscape
modification, with cascading impacts on fauna, wider ecology, and human societies. Yet their
distribution in the Arabian Peninsula has only become a focus of studies during the last few years
(Brunner, 2008; Skorupka, 2010; Kennedy & Bishop, 2011). Kites even reach the confines of
Uzbekistan (Betts & Yagodin, 2000) and the Caucasus (Barge & Brochier, 2011; Gasparyan et al., 2013;
Brochier et al., 2014). Other types of trapping structures are known elsewhere: mainly funnel-shaped,
lined with wood or stone-lined constructions are known from many parts of the world, including
northern Europe (Barth 1983), central Asia (Yagodin, 1998), North America (e.g. Frison, 2004; Hocket
& Murphy, 2009; O’Shea & Meadows, 2009) and South Africa (Coon, 1976). Thus, it has become
accepted that the Near Eastern desert kites were used mainly for trapping wild ungulates (Rosen &
Perevolotsky, 1998; Betts & Yagodin, 2000; Meshel, 2000; Holzer et al., 2010). It is also important to
note that some desert kites were interpreted as systems used for corralling domestic herds (goats and
sheep) at times of raids (Rees, 1929).

This ‘kites phenomenon’ was most probably not either a continuous or a simultancous process; thus, it
therefore covers a wide area. The range of our study is restricted to the Old World, and more precisely,
to the Middle East and Central Asia. The notion that there is a ‘true’ desert kite phenomenon, best
known from areas such as the Harrat Al Sham and other nearby harrats (lavafields), and that similar
‘kite-like” structures from atreas such as the Negev/Sinai and Yemen are independent phenomena,
reflects a combined consideration of the morphology of structures and their spatial distribution. For
instance, Barge and colleagues (2015b) argue that the ‘south Arabian’ form of kite/kite-like structure in
Yemen (Brunner, 2015b) are not really kites because they are too far from the next closest area
containing desert kites that fit the stricter definition (northern Arabia). Such notions suppose a reliable
understanding of the distribution of desert kites across space, which, as we shall explore in this paper,
is actually lacking. Analogously, recent research has identified desert kites (or at least ‘kite-like’
structures), in several areas of Africa, such as Libya (Giannelli & Maestrucci, 2018), the Nile Valley
(Storemyr, 2011), and South Africa (Lombard et al., 2020). These findings again emphasize the need to
re-evaluate the current consensus regarding the spatial distribution of desert kites. Spatial information
is key to understanding the relationship between kites/kitelike structures in different regions, as well as
the cumulative social and ecological impacts of their use.

Kites are highly regionalized in their morphology and other characteristics (Fig. 1&2) (see e.g., Barge et
al.,, 2015a, 2015b). While there is variation within particular regions, there are regionally specific
dominant tendencies in morphology. In the Harrat al Sham, for instance, ‘starshaped’ forms are
ubiquitous (Betts, 1982; Barge et al., 2015a): with large kites, often occurring in connected chains,
characterized by converging walls to star shaped chambers with cells around the margins. These kites
also have a central wall between the two convergent guiding walls (Figure 0 &2). In contrast, kites
located in the Saudi Arabian lavafield of Harrat Khaybar are less characterized by distal enclosures and
tend to feature various barbs that protrude from the converging walls (Kennedy et al., 2015). In the
Negev/Sinai, kites tend to be small and isolated, characterized by walls that converge to a simple
pit/enclosure (Holzer et al., 2010; Nadel et al., 2010). Other examples could be given, but this striking
regional variability is important for understanding the desert kite phenomenon.

The dominant view is that kites were used primarily, if not exclusively, as hunting traps (e.g., Helms &
Betts, 1987; Rosen & Perevolotsky, 1998; Bar-Oz et al., 2011; Zeder et al., 2013; Betts & Burke, 2015;
Barge et al.,, 2018, 2020). Similar to the drive lines constructed by indigenous people of the North
American Great Plains, kites appear to have served as hunting traps by allowing hunters to control the
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INTRODUCTION

‘Desert kites” were discovered in the Near East and hence named by British aeroplane pilots who were
flying over the Syrian— Jordanian desert. ‘Desert kites” (or ‘kites’) are stone constructions made of two
long low walls called antennae (also known as ‘guiding walls’ or ‘tails’) that converge into an enclosure
(also known as a ‘head’) flanked or not by several small cells (or compartments, or logettes, also known
as ‘hides’). The form of the enclosures varies, the antennae can reach a length of several kilometers,
while the size of the enclosure itself covers a surface of a few hundred square meters to several hectares
(Fig. 1). Their distribution over the landscape appears to be discontinuous and their density is very
variable: 0.1 kite per 100 km? in the Negev and Northern Sinai (Holzer et al., 2010) to 50 kites per 100
km? in some areas of Syria (Echallier & Braemer, 1995). An alternative, stricter, definition emphasizes
the presence of small subsidiary enclosures (or ‘cells’) around the main enclosed area at the end of the
converging walls. Some have viewed the presence of these cells as a hallmark of true desert kites and
representative of a unique and relatively localized cultural phenomenon specific to a region stretching
from northern Arabia to Kazakhstan (Barge et al., 2015a, 2015b, 2021). For proponents of this strict
definition, true kites should be distinguished from ‘kite-like’ structures in areas such as Yemen and the
Negev/Sinai that feature convergent walls but do not have cells around a terminal enclosure. Views
somewhere between the tighter and looser definitions have also been offered (Crassard et al., 2015;
Brunner, 2015b). Barge and his colleagues, (2015b), while emphasizing the importance of subsidiary
cells in defining desert kites, suggest that there can be exceptions, namely where structures lacking cells
are found near those that do match the tighter definition. Barge & colleagues (2020) discuss some
central Arabian structure as ‘pseudo-kites’, which they suggest do not fully meet the criteria of kites in

the strict sense, but are clearly a related phenomenon.

Figure 1: Examples of desert kites in Southwest Asia (after Groucutt & Catleton,2021). Top left: Harrat al Sham, eastern
Jordan. Bottom Left: Harrat Khaybar, northwest Saudi Arabia. Right: newly discovered kites in Harrat Nawasif, western
Saudi Arabia (images: Google Earth).
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A review to the Desert Kite: State of the Art!
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Abstract

Although from the beginning of the historical period, known as the emergence of the writing,
it has not passed more than several thousand years, but the history of human evolution can be
rooted in an era much older than the one seen: in the age of the hunting-gathering culture!
Hunter-gatherer culture was the way of life for early humans until around 11,000 to 12,000 years
ago. The lifestyle of hunter-gatherers was based on hunting animals and foraging for food.
Desert kites could be mentioned as a probable transition key from the age of hunting-gathering
food to pastoralism, which can be dated today with the development of cosmogenesis and
luminescence methods. ‘Desert kites” are stone constructions made of two long low walls called
antennae that converge into an enclosure flanked or not by several small cells. Their shape and
archeological evidence suggest that these extensive stone structures may have functioned as
game traps, designed to capture and kill large numbers of wild animals. The kite is a landmark
that reveals a way of occupying territory. It is an architectural feature of social groups, which
hence left a reflection of their territory and catchment. However, these people have sometimes
left very few traces enabling their identification. Considering the extent and density of these
settlements, the kite is a massive phenomenon whose role was probably crucial in the
development of societies in arid regions. It has been seen from the eastern Mediterranean to
the eastern Caspian, which suggested finding less of the same structure in the Iranian plateau,
as the only suitable linkage, when the northern lands were neatly frozen! Thus, the perspective
is reversed from traditional archaeological research, where groups are most often identified by
their domestic settlements, with their still undefined modes of subsistence. Kites, as a
phenomenon, are therefore a challenge for the archacology that requires creative and novel
approaches.
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of approximately 2,600,000 square kilometers,
around 64% of which lies within present-day Iran, the
Iran Plateau boasts a unique geological history.
Initially, it was part of the northern territory of
Gondwana, which it gradually separated from before
merging with Eurasia through a series of complex
movements. Many countries situated between the
Middle and Far East were once part of Gondwana
lands, while a small portion of the northwestern and
northeastern Caspian countries have FEurasian
geological origins. The plateau's separation and
subsequent fusion with Eurasia led to several orogeny
phases, significantly altering its geological and
natural characteristics. The collision between the
Arabian and Indian subcontinents and Eurasia further
shaped the landscape, resulting in the formation of
various awe-inspiring phenomena and abundant
natural resources. Among these resources, vast
reserves of fossil fuels stand out as the most
significant.

In the Iran plateau and its surrounding regions,
including the Persian Gulf, Caspian Sea, and their
marginal lands, a significant portion of the world's
natural resources is concentrated. These resources
include approximately 80% of the world's fossil fuel
reserves, 15% of copper reserves, 10% of lead and
zinc reserves, and 5% of iron and chromium reserves.
Moreover, over 2000 tons of gold reserves have been
discovered in Iran's plateau. This area also boasts the
largest and most diverse deposits of stone raw
materials and numerous non-metallic deposits
globally. The world's most unique, beautiful, and
diverse gem deposits can be found in North-West
Pakistan, North-East Afghanistan, and Tajikistan.
However, in these countries, deep and hidden
exploration is still in its early stages. The region
between Mesopotamia and Transoxiana contains the
highest and lowest lands, with mountain ranges such
as Alborz, Zagros, Hindu Kush, and Pamir located in
northeast Afghanistan and Tajikistan, as well as north

ii

and south Iran, and on the southern edge of the
Caspian Sea, lands that are 28 meters below the
surface of open water. These geographical and
morphological features have made this territory the
cradle of the most diverse plants and animals on
earth, experiencing almost all the weather systems
globally. To study and understand these phenomena
and their cause and effect, the JPAT focuses on
geosciences, including review articles, research,
technical reports, short analyses, geological
innovations, special news, and the history or memoirs
of the great scientists and techniques of these lands.
The JPAT relies on basic sciences and geosciences to
achieve its goal.

Certainly, the reach of JPAT will expand to
encompass various aspects of earth sciences, such as
lithology and petrology, regional geology,
hydroclimatology,  geoarchaeology, quaternary
geology, anthropocene sciences, geotourism, social
geology, and other emerging trends. By embracing
this wide spectrum of topics, we do not limit the
journal's content to a specific field of study or
research scope. Instead, we encourage contributions
from earth sciences, related disciplines, or processes
influenced by them, fostering a  deeper
comprehension of Iran's cultural landscape.
Collaborations with regions like Mesopotamia and
Transoxiana will further bolster the journal's
publication efforts. We aspire that JPAT, through its
adopted methodology, will not only serve as a
scientific-research platform but also become a
catalyst for the transformation of the scientific-social
discourse in earth sciences during the coming
century.

Mansour Ghorbani
Director-in-Charge
Tehran-I1ran
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Preface

The Journal of Pars Arian Territories (JPAT) is a
multi-disciplinary journal dedicated to publishing
high-quality original research and review studies on
the geo-cultural sphere spanning from Mesopotamia
to Transoxiana territories. This journal covers various
fields of geoscience to provide a comprehensive
understanding of the area's diverse landscapes and
geological features. The emergence of the
"Anthropocene" as a geological era highlights the
significant and lasting impact of human activities on
the planet. This era has ushered in drastic changes to
the Earth's surface over the past century, emphasizing
the need for sustainable living practices to mitigate
risks. Geosciences play a crucial role in shaping the
economy, infrastructure, environmental policies, and
social changes. These changes have been the main
pillar of migrations, cultural development or its
sinkhole, and the occurrence of industrial revolutions
in the world. They also emphasize the critical need
to protect our planet for the well-being of future
generations. The objective of featuring JPAT among
numerous scientific-research journals and esteemed
international publications is not driven by a
competitive spirit or an attempt to merely expand the
publication count by its editorial team. Instead, the
main goal is to highlight the crucial role of earth
sciences and related disciplines in fostering scientific
progress and attaining sustainable development
goals. By revisiting the geological history of Iran's
cultural sphere and adhering to scientific principles,
JPAT aims to shed light on overlooked knowledge
and encourage awareness. In this context, the journal
primarily focuses on countries spanning from
Mesopotamia to Transoxiana territories. This
approach underscores inclusiveness and endeavors to
address local and regional concerns, ultimately
contributing to a deeper comprehension of the target
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regions through the examination of geological
occurrences.

The Iran Plateau is a vast and elevated region that is
bordered by the Caspian Sea to the north, the plains
of the Amu Darya, Indus, and Punjab rivers to the
northeast, the Kura River plain to the northwest, the
Makran Sea or Oman and the Persian Gulf to the
south, and the Tigris River plain to the west.
Covering an area of two million and 600 thousand
square kilometers, approximately 64% of which lies
within the borders of present-day Iran, the Iran
Plateau has a unique geological history. Originally
part of the northern territory of Gondwana, the
plateau was gradually separated from it before
eventually merging with Eurasia through a series of
complex movements. Most of the countries located
between the Middle and Far Rivers were once part of
the Gondwana lands, while a small portion of the
northwestern and northeastern Caspian countries
have Eurasian geological origins. The separation and
subsequent fusion of the plateau with Eurasia resulted
in several orogeny phases, drastically altering the
region's geological and natural characteristics. The
collision between the Arabian and Indian
subcontinents with Eurasia further shaped the
landscape, leading to the formation of various
astounding phenomena and abundant natural
resources. Among these resources, vast reserves of
fossil fuels stand out as the most significant.

The Iran Plateau, a vast and elevated region, is
characterized by its borders which include the
Caspian Sea to the north, the plains of the Amu
Darya, Indus, and Punjab rivers to the northeast, the
Kura River plain to the northwest, the Makran Sea or
Oman and the Persian Gulf to the south, and the
Tigris River plain to the west. Encompassing an area
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