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Giant Cores and Large Flake Production at Dehtal:
An Acheulean Site in the Northern Hinterland of Persian Gulf, Iran
Sepehr Zarei®

Abstract

The Dehtal site in western Hormozgan Province, Iran, provides critical insights into Acheulean hominin behaviour
during the Lower-Middle Pleistocene, and highlight the importance of the Persian Gulf’s northern coastal and hin-
terland areas for tracing Pleistocene human populations and their associated Acheulean technocomplex. Situated on
an alluvial plain near the Persian Gulf, this ~400-hectares site has yielded a significant Acheulean lithic assemblage,
including giant cores (with flake scars exceeding 50 cm), large flakes, and Large Cutting Tools (LCTs) such as handaxes,
cleavers, and massive scrapers. These finds confirm large-scale flake production and tool manufacturing, reinforcing
the region’s role in Pleistocene hominin dispersals. The presence of giant cores and associated large flakes suggests sys-
tematic raw material exploitation, while the tool assemblage aligns with broader Acheulean technocomplex traditions.
This paper demonstrates that studying this techno-complex provides a unique opportunity to enhance our understand-
ing of Acheulean industries used by Lower Paleolithic hominins, as well as the role of accessible raw material sources
and seasonal water availability (springs and streams) in attracting early hominin populations during the Lower-Middle
Pleistocene, and underscores Dehtal’s importance for understanding Acheulean adaptations in a previously understud-

ied region of the Iranian Plateau.

Keywords: Large Flake, Large Cutting Tool (LCT), Giant Core, Acheulean, Lower Paleolithic, Persian Gulf.

a. (1) Department of Archaeology, Faculty of Literature and Humanities, University of Tehran, Tehran, 14179-35840, Iran;
e-mail: sphrzarei@ut.ac.ir

(2) Cultural Heritage, Tourism and Handicrafts Hormozgan Provincial Office, Bandar Abbas, 79137-53491, Iran;

e-mail: sphrzarei@gmail.com



6 Journal of Iran National Museum, Vol 3, Nos. 1 & 2, (Seties 4 & 5), 2022

Introduction

A critical aspect of Paleolithic archaeology
and paleoanthropology concerns the dispersal
mechanisms and migration routes of Pleisto-
cene hominins associated with the Acheulean
techno-complex during their expansion out
of Africa (Bar-Yosef & Belfer-Cohen 2001).
Following its emergence around 1.7 Ma, the
Acheulean techno-complex endured for more
than 1.5 million years, demonstrating a remark-
able geographic distribution across diverse
ecological zones (Sharon 2010). Recent archae-
ological discovered in the Arabian Peninsula
(i.e. Marks 2009; Petraglia et al. 2009; Armitage
et al. 2011; Groucutt er al 2021) and Indian
Sub-continent (Pappu er a/. 2011) have yield-
ed significant evidence for hominin presence
during at least the Early Pleistocene, associated
with Acheulean lithic industries. This issue un-
derscores the growing significance of southern
and southeastern Iran (Fig. 1). Recent discover-
ies along the northern littoral zone and hinter-

lands of the Persian Gulf reveal the substan-
tial archaeological potential of this region. The
Dehtal assemblage has yielded novel insights
into Pleistocene hominin behavior in this pre-
viously understudied sector of the Iranian Pla-
teau (Fig. 2). This paper presents a technolog-
ical analysis of Dehtal assemblage, focuses on
the giant cores and large flake production.

Dehtal

Dehtal is in the center of the Gawdah basin,
Bastak county, west of Hormozgan Province
in southern Iran. Geologically, the area is de-
fined by alluvial fan and a system of Pleisto-
cene fluvial gully and seasonal river. The study
region is located approximately 80 km north
hinterland of the Persian Gulf and geologically
belongs to Zagros the Simple Fold Belt. The
main topographic feature of Dehtal region is
Par-e Lavar Mountain, which extends along the
NNW-SSE trending Nakh anticline ridge in its
western part. The mountain rises approximate-

Fig. 1. Map of southwestern Asia showing Dehtal and selected Acheulean sites in the Arabian Peninsula and Indian

Subcontinent discussed in the text.
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Fig. 2. Map of southern Iran showing Dehtal in the northern hinterland of the Persian Gulf.

ly 1400 m above the surrounding terrain, and
its highest peak reached an elevation of 2200
m asl. The Nakh anticline mainly consists of
Asmari-Jahrom limestone (Biglari et al. 2023).
This area is located north of Par-e Lavar Moun-
tain and extends from the Khashova Gorge to
the village of Dehtal in the south. Also, it is
bounded to the west by a Shur seasonally gul-
ly (Bast-e Kuh-e Qibla) and to the east by the
Lowz hills (Fig. 3). The Shur Gawdah River
passes through the Gawdah basin in a NW-SE
direction and eventually joins the Mehran River
and flows into the Persian Gulf (National Geo-
graphical Organization 2005).

In May 2010, initial reconnaissance survey
of the Dehtal area led to the discovery of a
large lithic scatter between the village and the
northern slope of the Par-e Lavar Mountain.
The team conducted limited sampling along
the northern edge of the extensive lithic scatter
before carrying out a rapid survey of the area
between Dehtal and the mountain range. The
techno-typological characteristics of the lithic
assemblage suggest that Acheulean groups vis-

ited Dehtal, producing large flakes from giant
cores. (Biglari et al. 2023).

In January and March 2021, fieldwork was
carried out to assess the archaeological po-
tential of the Dehtal site. The survey initiated
along the western edge of the area, adjacent to
the seasonal Shur gully (Fig. 4), and progressed
toward the site’s center (Fig. 5). During sur-
face reconnaissance targeting diagnostic lithics,
large boulders were examined for flaking scars.
Consequently, all boulders were topographical-
ly mapped, and photogrammetric documenta-
tion was conducted for further analysis.

Lithic Assemblage

Dehtal assemblages are
bonate-cemented sandstone and fossiliferous
limestone rock (i.e. peloid-foraminiferal pack-
stone) that is directly related to availability of,
and easy access to these rocks, which normally
appears as boulders and cobbles of different
size that have been transported and deposited

entirely on car-

by river streams. Their surface conditions range
from relatively sharp, with light patination to
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Fig. 3. Satellite image of Dehtal.

Fig. 4. Shur gully (Bast-e Kuh-e Qibla) seasonal watercourse, northward view from Khashova Gorge.
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Fig. 5. Dehtal site: a) view from the south, b) view from the north. Boulders display red-brown patination with asso-
ciated rock art and removal scars.
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abraded and heavily patinated. The specimens
with light patination have a color range from
cream to gray while those with desert varnish
are dark brown to deep reddish brown (Biglari
et al. 2023). The difference in the original color
of the raw materials can be observed in sam-
ples those parts of exposed and buried that
have been recently exposed from sediments
(Fig. 6). The relatively fresh and light patina-
tion, indicating that they were buried shortly
after being discarded on the fan. It appears that
they have recently been exposed due to erosion
or construction activities related to rural de-
velopment. However, other specimens exhibit
abraded surfaces and heavy patination, indicat-
ing that they have been exposed for a signifi-
cant period of time (/bzd).

In the first survey, a small but diagnostic
lithic collection was recovered, comprising 1) a
handaxe with a cleaver-like distal end made on
a large, thick, side-struck sandstone flake with
a dorsal face mainly covered by the cortex, 2) a
massive end-scraper is made on a large and thick,
patinated, fossiliferous limestone flake, 3) a large

wedge shape flake, a wide and thick end-struck
flake with heavy patina, 4) a flake core made from
a slab fragment with two opposite flat natural
surfaces, and 5) two boulder cores; based on the
techno-typological characteristics of LCTs, De-
htal occupied by Acheulean hominins who pro-
duced large flakes from giant cores (/bid).

During the second phase of survey, nu-
merous LCTs were documented (Fig. 7). Ini-
tial typological analysis revealed three distinct
manufacturing approaches: (1) production on
plano-convex cobbles, (2) utilization of flat
cobbles (featuring two natural flat surfaces),
and (3) preferential selection of large, thick
side-struck flakes as blanks.

The Dehtal assemblage is predominantly
characterized by large flakes exhibiting mini-
mal secondary modification (Fig. 8). Notably,
no LCTs manufactured from flint or chert have
been identified to date. The available raw ma-
terials appear to have consisted primarily of
large cobbles or slabs, as evidenced by both
finished products and debitage. Spatial analysis
revealed multiple loci containing refitting frag-

Fig. 6. Large rounded boulder bearing Holocene rock art, exhibiting two distinct patination surfaces. The stream-erod-

ed lower portion displays lighter patination compared to the upper surface.
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Fig. 7. LCTs from Dehtal, including one specimen exhibiting double patination
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Fig. 8. Large Flake artifacts from Dehtal.
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ments adjacent to their parent cores. Of par-
ticular significance is the high concentration
of massive scrapers surrounded by associated
debitage, strongly suggesting the presence of
in-situ knapping stations (Fig. 9). The integti-
ty of these surface assemblages is particulatly
noteworthy, as their spatial distribution and re-
fitting patterns indicate primary deposition un-
affected by post-depositional processes such as
flash floods or erosional displacement.

Giant Cores and Large Flake Production

The use of large flakes (>10 cm) as blanks
for LCTs has been recognized since the earli-
est studies of Acheulean technology, yet this
technological phenomenon has consistently
received inadequate systematic attention in
the literature. (Sharon 2010). The production
and utilization of large flakes represents a fun-
damental technological practice documented
from the eatliest phases of both African and
non-African Acheulean complexes. Notably,
numerous Lower Paleolithic assemblages from
Western Asia contain LCTs manufactured

from large flakes struck from massive ‘Giant
Cores’ (sensu Shea 2013), demonstrating the
widespread application of this reduction strat-
egy across Pleistocene hominin populations.
As established, Dehtal represents an Acheule-
an occupation site characterized by large flake
production and an associated LCT assemblage.
The lithic industry demonstrates multiple re-
duction strategies, including: (1) production of
LCTs on naturally occurring large flakes, (2)
utilization of large flakes detached from cob-
bles, and (3) exploitation of locally available de-
posited boulders as giant cores for large flake
removal. These widespread boulders appear to
have served as primary raw material sources for
the Acheulean toolkit at the site. Here, the lithic
assemblage recovered from Dehtal, and its as-
sociated production technologies are discussed.

The first example consists of an in-situ
boulder measuring 45 cm in exposed height and
58 cm in length. Like other lithic materials at
Dehtal, this specimen exhibits characteristic red-
dish-brown surface coloration with pronounced
patination and desert varnish. The artifact

Fig. 9. A surface lithic scatter containing multiple flakes (indicated by yellow arrows) directly refittable to a massive

scraper, with an inset showcasing the tool. The refitting relationship between the flakes and the scraper confirms in-situ

tool production or rejuvenation.
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displays at least three large flake removal scars
(>10 cm) concentrated on one face, with in-
dividual scar dimensions ranging from 15-20
cm in length and 15-30 cm in width. The re-
moval scars and natural cortex exhibit identical

sutface characteristics in terms of coloration,
patination, and desert varnish development
(Fig. 10). The boulder appears to have been
longitudinally split prior to flaking, though the
anthropogenic origin of this bisection remains

Fig. 10. A Giant core partially embedded in sediments, its debitage surface showing at least
three very large flake detachment scars.
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uncertain—it may represent intentional prepa-
ration or result from natural fracturing, The
flake scars display a consistent maximum de-
tachment angle of 45 degrees.

The second specimen represents an in-situ
boulder with exposed dimensions of 90 cm
(height) X 70 cm (length) X 25 cm (thickness).
This artifact displays bifacial working at its up-
per extremity, with one flaked surface addition-
ally featuring petroglyphic carvings. Techno-
logical analysis identified a minimum of seven
removal scars per face, measuring 10-20 cm in
both length and width. The intact cortex ex-

hibits characteristic reddish-brown patination
under black desert varnish (Fig. 11).

While this specimen typifies the giant core
reduction strategy at Dehtal, the site also con-
tains numerous smaller boulders (with 1-2 removal
scars >10 cm) demonstrating comparable reduc-
tion techniques. This pattern suggests a continu-
um of core utilization across varying raw material
sizes (Fig. 12). A distinctive specimen consists of
a massive circular flake (>40 cm diameter, ~15
cm thick) exhibiting plano-convex cross-section.
This artifact demonstrates secondary utilization as
a core, evidenced by at least seven flake removal

Fig. 11. Partially buried giant core showing bifacial flake scars along its upper edge and lightly patinated Holocene rock

art on both surfaces.
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Fig. 12. Boulder cores with heavily patinated flake scars
adjacent to lightly patinated Holocene rock art.

scars present on both dorsal and ventral surfaces.
Notably, the ventral surface bears superimposed
Holocene-period rock art, indicating later cultural
reuse of this Acheulean artifact (Fig, 13).

Discussion

Initial observations demonstrate the coexist-
ence of multiple blank-selection strategies for
LCTs at Dehtal, including production on cob-
bles, slabs, and giant cores. This pattern finds
parallels in other Lower Paleolithic localities
across the northern Persian Gulf.

At the Strait of Hormuz, Thibault’s (1977)
survey documented an assemblage contain-
ing small flakes and cores (Zarei n.d., 2021a),
including one partial biface (90 X 120 mm)
crafted from grayish-green volcanic rock.
This specimen exhibits distal retouch form-
ing a transverse edge analogous to a cleaver
bit (Biglari & Shidrang 2006). Additional ev-
idence comes from Gip VIII, a major Low-
er Paleolithic site yielding three LCTs—one
handaxe and two unifacial tools—found in
association with choppers, flakes, and cores.
A biface was also recovered at the nearby sur-
face site of Chuch VIII (Anjomrouz 2019).

Numerous Acheulean sites associated with
LCTs—including bifaces, handaxes, cleavers,
and giant cores—have been identified in the
southern Persian Gulf region. At Dawadmi in
central Saudi Arabia and Wadi Fatimah near
the Red Sea, assemblages are predominantly
flake-based but contain characteristic bifac-
es and cleavers (Groucutt & Petraglia 2012).
These sites share technological and landscape
similarities with Dehtal, particularly in large
flake production strategies and their proximity
to raw material sources within riverine systems.
Saffagah, located in central Arabia and dated
to at least 190 ka, represents the youngest doc-
umented Acheulean occupation in southwest
Asia. Its assemblage, featuring large flakes,
handaxes, and cleavers, shows strong techno-
logical affinities with African Acheulean tradi-
tions (Scerti et al. 2018).
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Fig. 13. Giant flake (~40 cm length) with large flake scars along its margins.
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One hypothesis posits that this large flake
technology reflects African influence with-
in the Acheulean tradition. However, the so-
called Large Flake Acheulean occurs widely be-
yond Aftrica, including in Western Asia (Sharon
2010). Beyond its geographical distribution,
this technology is notable for its persistence
over more than one million years. Sharon
(ibid.) proposes its disappearance around 0.5
Ma in the Levant and likely North Africa,
where it was replaced by technologies utilizing
flint and fine-grained materials for biface and
cleaver production. Yet sites like Dehtal in the
northern Persian Gulf hinterland, probably
dating to later Acheulean periods, indicate the
technology’s continued use in regions such as
southern Iran during the Middle Pleistocene’s
later phases.

Giant cores on blocks and sedimenta-
ry boulders have been documented both
in Arabia (e.g., Groucutt & Petraglia 2012;
Scerri et al. 2018) and the Indian Subconti-
nent (e.g., Shipton et al. 2009). Fluctuations in
mean sea level during the Middle and Upper
Pleistocene significantly impacted the Persian
Gulf’s surface morphology, causing repeat-
ed retreats toward the Strait of Hormuz and
complete desiccation during multiple phas-
es (Rose & Petraglia 2009). The presence of
Lower and Middle Paleolithic artifacts on Per-
sian Gulf islands (Dashtizadeh 2010; Rahmati
& Dashtizadeh 2019; Zarei 2021b) suggests
potential migration routes for African Pleis-
tocene populations along the northern Gulf
shores after traversing the Arabian Peninsula
and crossing the dry Strait of Hormuz. This
evidence raises important questions about
Pleistocene hominin capabilities to navigate
the Persian Gulf’s dry valley systems. While
the crossing of the desiccated Strait of Hor-
muz represents one probable route, maritime
and coastal adaptations may have also facili-
tated the dispersal of Pleistocene populations
throughout the region—a promising avenue
for future research.

Conclusion
Recent discoveries in the Dehtal area provide
new evidence of Acheulean hominin occu-

pation during the Lower Paleolithic period.
Systematic surveys conducted in 2010 and
2021 revealed extensive surface assemblages
containing characteristic Acheulean LCTs, in-
cluding handaxes, cleavers, and massive scrap-
ers. While numerous Paleolithic localities have
been identified in this region since the 1970s,
Dehtal represents the only site where stone
tool assemblages have been definitively attrib-
uted to the Acheulean tradition. A significant
feature of Dehtal is the abundant evidence
of early-stage reduction activities. The site’s
strategic location near stone resources and
freshwater sources - particularly local springs
and seasonal streams fed by the Par-e Lavar
mountain - likely played a crucial role in hom-
inin occupation patterns. At Dehtal, archae-
ologists have documented both giant cores
used for large flake production and numerous
associated LCTs.

These findings have recently been used to
propose potential technological connections
between Acheulean industries in the northern
and southern Persian Gulf regions, particularly
through the shared presence of giant core tech-
nology and large flake production methods.
The Dehtal assemblages not only demonstrate
Acheulean expansion into previously under-
studied areas but also highlight the behavioral
diversity of Middle Pleistocene hominins in
adapting to varied landscapes.
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