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Abstract

Prehistoric investigations in the southeastern region of the Caspian Sea
commenced more than a century ago, resulting in the identification of several
prominent archaeological sites, notably the caves of Kamarband, Hotu,
Komishan, and Altappeh. These caves have become well-known for their rich
archaeological deposits, spanning from approximately 16,000 years ago in the
Mesolithic period to the Historic period. Hotu Cave, situated on a cliff along the
northern slope of the Alborz mountain range, gained significant attention
following its initial excavation in the 1950s by Carleton S. Coon. Excavations
conducted over two field seasons lasting nine weeks each revealed valuable
insights into the region's prehistoric occupation. In 2021, a team led by Hasan
Fazeli from the University of Tehran undertook the re-excavation of Hotu Cave,
unearthing 124 archaeological contexts spanning from the Mesolithic to the
Historic period. Among the notable findings were 1,539 chipped stone artifacts,
predominantly crafted from locally sourced Behshahr chert. The chipped stone
assemblage from Hotu Cave exhibits distinctive characteristics indicative of
different periods, including pressure removal technique evident in blade-lets and
sickle trapezoids dating back to the Neolithic period, alongside ubiquitous
scrapers and notched-denticulated tools found across all layers. Technological
shifts within the chipped stone assemblage, observed during the recent
excavations, reflect changes in subsistence patterns inferred from
archaeozoological research on animal remains. However, the interpretation of
these technological and subsistence changes is nuanced, as it remains unclear
whether they occurred locally and gradually or resulted from external
influences, such as demographic movements or the diffusion of ideas from
neighboring regions. The chronological gap between the Mesolithic and
Neolithic periods complicates the determination of the precise mechanisms
driving these transformations solely based on material evidence from Hotu
Cave. Further interdisciplinary research integrating archaeological,
chronological, and environmental data is warranted to elucidate the dynamics of
cultural change in this region during the transition from the Mesolithic to the
Neolithic period.
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1. Introduction

Prehistoric investigations in the southeast region of the Caspian Sea commenced over a century
ago. Presently, this area is renowned for its four main caves: Kamarband, Hotu, Komishan, and
Altappeh, which boast archaeological deposits spanning approximately 16,000 years, from the
Mesolithic to the Historic period. Hotu Cave, situated within a cliff on the northern slope of the
Alborz mountains, covers an area of approximately 142 square meters. Initial excavations in the
1950s, overseen by Carleton S. Coon, were conducted over two nine-week field seasons, albeit
with relatively lax recording practices.

In 2021, a re-excavation of Hotu Cave was undertaken by a team led by Hasan Fazeli from
the University of Tehran. This effort unearthed 124 contexts spanning from the Mesolithic to
the Historic period, based on stratigraphy and archaeological findings. A total of 1539 chipped
stones were collected, uniformly crafted from local Behshahr chert, with no evidence of exotic
raw material use. Nearly half of the assemblage dates back to the Pre-Pottery Neolithic (PPN)
Period, with a decrease in chipped stone quantity observed toward the Transitional Chalcolithic
Period. Technological analysis reveals a consistent composition across periods, characterized by
a predominance of blanks, a moderate percentage of tools (10-30%), and fewer than five percent
cores and debris. The Mesolithic layers exhibit the highest percentage of tools and the lowest
percentage of cores.

The assemblage predominantly features flake cores, with blade-let cores relatively scarce
and irregularly removed. Notable variations include the presence of two centripetal flake cores
in the PN and PPN layers, along with mixed cores, some of which are unidirectional and
prismatic. Blade-let cores are even scarcer in the Mesolithic layers. On-site reduction of blade-
lets is apparent through various elements such as crested blades and core rejuvenation
flakes/tablets.

The blank types in the chipped stone assemblage display a uniform composition across all
periods. The abundance and diversity of tools decrease from the Mesolithic to the Transitional
Chalcolithic period, likely due to the gradual abandonment of the cave and reduced on-site
subsistence activities. Flake tools outnumber blade-let tools throughout the sequences, a
characteristic unique to the Hotu assemblage within the southeastern Caspian Sea region.

Although there is little variation in flake tools between periods, Mesolithic layers exhibit a
higher abundance and variety of notched-denticulated tools and scrapers. Notably, sickle
elements emerge during the PPN, indicating a technological innovation absent in earlier periods.
Furthermore, while "oversized" geometrics typify the Caspian Mesolithic according to Coon
(1951), they are notably absent from the Hotu and Komishan assemblages, replaced by pointed
or double-pointed backed tools.

In conclusion, the assemblages from Hotu and Komishan share similarities in the scarcity of
blade-let cores during the Mesolithic period. Local raw material procurement is evident across
all prehistoric assemblages in the region, reflected in the "home" structure of the technological
sequences. The inhabitants of these sites employed chipped stone industries for hunting and
food processing, utilizing locally acquired raw materials. The technological changes observed in
the Hotu Cave chipped stone assemblage, alongside shifts in subsistence patterns inferred from
archaeozoological research, raise questions regarding local or external influences driving these
transitions. Further comparative analysis with contemporaneous sites in the region is warranted
to elucidate these dynamics fully.
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Figure 1. Map of the southeast and east of the Caspian sea with the location of prehistoric sites mentioned

in the text (1. Between Neka and Rostam Kola and Behshahr in Mazandaran where these sites are all
located: Hotu, Kamarband, Altahppeh, Komishan, Zarandin, Gohar Tepe, Panj Berar, Espeh Mele, Tugh
Tepe, Teppeh Abbasi; 2. Yaneh Sar; 3. Garm Roud; 4. Kaylu and Kuba-Sengir; 5. Dam Dam Cheshmeh;
(6. Djebel
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Figure 3. Typical chipped stones from Transitional Chalcolithic of Hotu Cave (1. Pressure removed(?) proximal
fragment of blade; 2. Sickle gloss, retouched; 3. Pressure removed(?) distal fragment of blade; 4. Short blade with
traces of insertion in haft; 5. Pressure removed(?) proximal fragment of blade; 6. Face removal of
unidirectional pressure bladelet core; 7. Single-sided crested blade; 8. Drill bit) (illustration by M.Jayez).
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Figure 4. Typical chipped stones from PN of Hotu Cave (1. Pressure removed(?) proximal fragment of
blade; 2. Notched and nibbled proximal fragment of Blade, pressure removed(?); 3. Medial fragment of
pressure removed(?) blade with gloss along both edges; 4. Bladelet with sickle gloss; 5. Distal fragment
of pressure removed(?) bladelet with sickle gloss; 6,7. Crested bladelet; 8. Medial fragment of nibbled
blade, pressure removed(?); 9. Unidirectional mixed core; 10. Transverse burin on flake; 11. Round
scraper on flake; 12, 13. Medial fragment of blade-let with sickle gloss; 14, 15. Medial fragment of
.(backed blade) (illustration by M. Jayez
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Figure 5. Typical chipped stones from PPN of Hotu Cave (1. Notched blade; 2,16. Pressure
removed(?) bladelet; 3. Denticulate retouched blade; 4,8,9,11. Sickle trapezoid; 5. Retouched
proximal fragment of bladelet; 6. Double edge notched proximal fragment of blade; 7. Double
edge retouched proximal fragmet of bladelet; 10. Medial fragment of blade with sickle gloss;
12. Backed blade fragment with sickle gloss; 13. Medial fragment of pressure removed(?)
bladelet with sickle gloss; 14. Geometric(?) with sickle gloss; 15,18. Bladelet; 17. Distal
fragment of backed bladelet; 19,22. Broken backed or geometric; 20. Distal fragment of backed
bladelet; 21. Broken geometric(?)) (illustration by M. Jayez)
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Figure 6. Typical chipped stones from PPN of Hotu Cave (1. Unidirectional and unifacial pressure blade
core; 2. Unidirectional blade core; 3. Core tablet; 4. Narrow-faced bladelet core probably on thick flake;

(5. Face removal of pressure bladelet core) (illustration by M. Jayez
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Table 7. Details of Tools category from Mesolithic and Neolithic chipped stone assemblage from
Hotu Cave - 2021 excavation
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Figure 7. Typical chipped stones from PPN of Hotu Cave (1. Double side scraper on flake, denticulate retouch; 2.
End scraper and notched flake; 3. Side scraper on flake; 4,6,7. Notched flake; 5. Burin on flake; 8. Side scraper on
flake, denticulate retouch; 9. Pointed flake; 10. Borer on flake; 11. Side and end scraper and burin on flake)
((illustration by M. Jayez
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Figure 8. Typical chipped stones from Mesolithic of Hotu Cave (1. Multidirectional mixed core; 2. Core tablet; 3.

Distal fragment of blade with sickle gloss; 4. Notched-denticulated blade; 5. Denticulated blade; 6. Naturally backed
retouched blade; 7. Pointed blade; 8. Distal fragment of notched blade; 9. Notched-denticulated medial fragment of

(blade; 10. Retouched blade) (illustration by M. Jayez
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Figure 9. Typical chipped stones from Mesolithic of Hotu Cave (1. Notched-denticulated flake; 2.
Transverse burin on flake; 3. Round scraper on flake; 4,5. Side and end scraper on flake; 6,7; End scraper
on flake) (illustration by M. Jayez
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Figure 10. Typical chipped stones from Mesolithic of Hotu Cave (1,10. Atypical backed blade; 2.
Proximal fragment of naturally backed blade with traces of black material on the back; 3. Denticulated
blade with traces of insertion into haft; 4. Double pointed backed blade; 5. Atypic backed blade with
retouch on the edge; 6. Proximal fragment of backed bladelet; 7,8. Bladelet; 9. Twisted bladelet)
((illustration by M. Jayez
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Table 8. Description of the internal variation of the local Behshahr chert in prehistoric lithic

assemblages
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