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The“Upper Paleolithic” of South Arabia
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Introduction

The practice of assigning names to archaeological periods
in Arabia is inherently problematic. Just as the Arabian
subcontinent is the geographic bridge between Africa and
Eurasia; similarly, it is wedged between the bifurcation of
Eurasian and African taxonomic schema. This distinction
represents separate evolutionary trajectories as expressed in
the development of regional lithic technologies. For instance,
if we refer to the Arabian “Middle Paleolithic” (MP), we are
using a Eurasian name and insinuating closer affinities to this
part of the world between 250 and 40 ka, whereas the Arabian
“Middle Stone Age” (MSA) presumes a connection to sub-
Saharan Africa during a similar interval. This distinction is
critical for evaluating the origin and expansion of early
modern humans, which predicts linked stone tool technologies
on either side of the Red Sea during the Middle and/or Late
Stone Age (LSA).

Hence, our use of the term Upper Paleolithic (UP) in ref-
erence to South Arabia is no accident. It is a deliberate
attempt to highlight closer archaeological affinities with
lithic industries found in North Africa and Southwest Asia,
rather than sub-Saharan Africa. Indeed, a similar connection
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has already been made based upon Middle and Upper
Paleolithic discoveries in Yemen (Delagnes et al., 2008;
Crassard, 2009) and the United Arab Emirates (Marks,
2009). For the purposes of this chapter, “Upper Paleolithic”
should be considered an archaeological phase, however,
since there is so little evidence from this period in Arabia, we
cannot presume a temporal range. The apparently wide range
of blade technologies in South Arabia (Amirkhanov, 1994,
2006; Delagnes et al., 2008; Crassard, 2009; Marks, 2009)
suggests a long-term tradition of linked laminar! technologies
that spans at least MIS 4 through early MIS 1 (~75-8 ka).

The new data presented in this chapter comes from
archaeological fieldwork conducted by the Central Oman
Pleistocene Research (COPR) from 2002 to 2008. We include
al-Hatab Rockshelter, an Arabian UP site with AMS and
OSL ages placing it within the Terminal Pleistocene and
Early Holocene, Ras Ain Noor, an Arabian UP site buried in
aeolian sands at the edge of an ancient spring, as well as a
surface scatter sampled from Dhanaqr, situated on a rock
outcrop overlooking the confluence of two drainage systems
in the eastern Nejd Plateau (Rose, 2006).

Using observations from lithic assemblages collected at
these three sites, as well as other reported occurrences from
southern Arabia with similar technological features (e.g.,
Amirkhanov, 1994, 2006; Delagnes et al., 2008) we begin to
define and articulate relevant features of the South Arabian
UP. Broad technological trends are examined within the
framework of the genetic and paleoenvironmental records. It
is concluded that the current body of evidence does not sup-
port an ‘Out of Africa’ scenario via the Bab al Mandab Strait
from MIS 4 onward.

"For the purposes of this paper, we define “laminar” as a simple, unidi-
rectional mode of core reduction utilizing one or more working surfaces,
with unidirectional-convergent or unidirectional-parallel flakes often
removed from an elongated longitudinal axis of the core. This is not
necessarily a true prismatic blade technology in the sense of volumetric
cores, crested blade production, core maintenance, rejuvenation, etc.
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The Arabian Paleoclimate During the Latter
Half of the Upper Pleistocene

There are meager climatic data from MIS 4 and early MIS 3
in southern Arabia. Indirect evidence can be gleaned from
composite signals expressed in a summed probability curve
(Parker and Rose, 2008) as well as the index of Indian Ocean
Monsoon activity (Fleitmann et al., 2007), which suggest
this period was characterized by increasingly hyperarid
conditions throughout the interior culminating around 70 ka,
followed by a return to a more humid regime by 50 ka
(Fig. 1). Evidence for MIS 4 aridification is also inferred
from geological profiles in the Rub’ al Khali, which attest to
a stage of aeolian deposition immediately below the MIS 3
lake marls. While most of central and southern Arabia was
probably uninhabitable, bathymetric and hydrographical
data suggest certain areas along the emerged coastal plain
were ameliorated around this time (Bailey et al., 2007; Parker
and Rose, 2008).

Geologists working in the Rub’ al Khali sand sea have
uncovered evidence of a landscape that was once marked by
a network of rivers and small lakes (Fig. 2) spread across the
interior (McClure, 1984). Radiocarbon measurements on
freshwater mollusk shells and marls indicate the lakes
reached their highest levels sometime prior to 37 ka (McClure,
1976, 1978). These playas ranged from ephemeral puddles
to pools up to ten meters deep, and numbered well over a
thousand. They are primarily distributed along an east—west
axis across the centre of the Rub’ al Khali basin, covering a
distance of some 1,200 km (McClure, 1984). Similar lake

basins have been reported in the an-Nafud in northern Arabia
(Garrard and Harvey, 1981; Schultz and Whitney, 1986).

In addition to interior paleolakes, other signals of the MIS
3 wet-phase include depositional terraces in the Wadi Dhaid,
UAE,; their stratigraphic position suggests an age between 35
and 22 ka (Sanlaville, 1992). Interdunal lake deposits (called
shuquq in Arabic) recorded in the Liwa region of the UAE
produced 31 OSL and C14 dates that cluster between 46.5
and 21.5 ka (Wood and Imes, 1995; Juyal et al., 1998;
Glennie and Singhvi, 2002). Paleosols were recorded in the
ad-Dahna desert, which are interstratified between MIS 4
and MIS 2 aeolian deposits (Anton, 1984). Clark and Fontes
(1990) dated calcite formations from ancient hyperalkaline
springs in northern Oman, producing radiocarbon ages
between approximately 33 and 19 ka. Two soil horizons
clustering around 26 and 19 ka were discovered around the
central plateau of the Yemeni highlands, characterized as
molissols — soils that form on landscapes covered by savan-
nah vegetation (Brinkmann and Ghaleb, 1997).

The MIS 2 hyperarid phase was more extreme than the
peninsula had experienced since the Penultimate Glaciation,
if not earlier (Anton, 1984). Ages obtained from dune forma-
tions in the Rub’ al Khali (McClure, 1984; Goudie et al.,
2000; Parker and Goudie, 2007), an-Nafud (Anton, 1984),
and the Wahiba Sands (Gardner, 1988; Glennie and Singhvi,
2002) all signal a major phase of aeolian accumulation
between 17 and 9 ka. Calcite fractures in northern Oman cor-
roborate the evidence for increasing aridity, indicating there
was considerably less moisture in the environment starting
around 19 ka (Clark and Fontes, 1990). Sometime around
13,500 years ago this period of environmental desiccation

Stage

Marine
Isotope

Wadi Dauan
(Amirkhanov 2006)

Jebel Faya

, this volume
et al., this volume)

Sum Probability of
Pluvial Proxy Signals

Assemblage B
(Marks, this volume
Uerpmann et al,, this volume)

Fig. 1 Arabian paleoenvironmental curve adapted from Parker and
Rose (2008, Fig. 4, pp. 31) displaying summed probability curve of
pluvial proxy signals from MIS 5a-MIS 1. Dated Upper Pleistocene
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archaeological sites are also depicted to show their general chronologi-
cal position in relation to paleoclimatic conditions
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7 - Ras Ain Noor (Rose 2006)
8 - Wadi Mahwis (Rose 2006)

1 - Jebel Faya (Uerpmann et al,, this volume)
2 - Hamra ad-Duru (Rose et al., unpublished)
3 - Maradi (Rose 2007a) 9 - Dhanagr (Rose 2006)

4 - Tawi Silaim (Rose et al., unpublished) 10 - al-Hatab (Rose 2006)
5 - Haushi-Hugf (Biagi 1994; Rose 2006; Jagher nd.)
6

- Bir Khasfa (Pullar 1974)

Fig. 2 Map of ancient drainage channels, alluvial deposits, and
paleolake basins throughout the Arabian peninsula. The boundaries of
the continental shelf indicate the extent of Arabia during periods of

came to an end, as the Indian Ocean Monsoon again picked
up in strength and again deposited rainfall across southern
Arabia (Overpeck et al., 1996; Ivanochko et al., 2005).

The transformation of the South Arabian landscape
throughout the latter half of the Upper Pleistocene had a
profound effect upon the submerged continental shelf. Taking
into account the shallow bathymetry of the Persian Gulf
(Lambeck, 1996) and Red Sea basins (Bailey et al., 2007),
nearly half a million square kilometers of contiguous land
were repeatedly submerged and exposed by glacio-eustatic
cycles of marine transgression and regression. The emergence

11 - Shisr/Wadi Ghadun (Pullar 1974; Zarins 2001) 17 -
12 - Habarut (Payne & Hawkins 1963; Amirkhanov 2006) 18-

13 - Mahra (Amirkhanov 1994; Rose 2002)

14 - Wadi Jiza (Zarins, pers. communication)
15 - Wadi Wa'shah (Crassard 2008)

16 - Wadi Dauan (Amirkhanov 1994, 2006)
Faw Well Site (Edens 2001)

Shi'bat Dihya 1 (Delagnes et al. 2008)

reduced sea levels (roughly between 75 and 8 ka). Sites mentioned in
this chapter are also shown

of the continental shelf around Arabia probably had direct
implications for prehistoric occupation, since the exposed
landmass provided abundant sources of freshwater juxta-
posed to a severely desiccated landscape.

Faure et al. (2002) describe the formation of littoral fresh-
water upwelling they refer to as “coastal oases,” highlighting
the importance of such habitats for early humans groups.
Depressed sea levels cause an increase of hydrostatic pressure
on submarine rivers; consequently, greater amounts of fresh-
water flow through these aquifers. Eventually, this process
leads to the creation of springs in favorable loci on the
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emerged shelf with lithology and topography conducive to
upwelling. One extreme example of this phenomenon is the
submerged seeps at the bottom of the Persian Gulf. The area
around modern Qatar is the terminus of several submarine
rivers that flow eastward beneath Arabia, creating a mass of
upwelling in plumes scattered throughout the eroded karstic
sea bed lining the Gulf basin (Church, 1996).

Throughout most of the Upper Pleistocene and Early
Holocene, a considerable amount of runoff in southwest Asia
was funneled into the Gulf basin via submarine aquifers
flowing beneath Arabia, the Karun drainage network origi-
nating in the Zagros Mountains, and the Tigris and Euphrates
Rivers flowing from the Anatolian Plateau. All of these
systems converged in the centre of the Gulf basin, forming the
Ur-Schatt River (Fig. 2), which ran through a deeply incised
canyon that is still evident in the extant bathymetry (Seibold
and Vollbrecht, 1969; Sarnthein, 1972). The most recent
phase of Ur-Schatt River downcutting culminated during the
Last Glacial Maximum, when global sea levels were reduced
by 120 m and the basin was exposed in its entirety (Bernier
et al., 1995; Lambeck, 1996; Williams and Walkden, 2002).
Prior to the Early Holocene incursion into the Gulf basin, the
floodplain was exposed to varying degrees for at least 75,000
years, when eustatic sea levels were more than 40 m lower
(Siddall et al., 2002). Therefore, any discussion of human
occupation in Arabia during this phase of prehistory must
consider the demographic impact of this episodically
exposed, large and favorable environmental niche.

Results of the Central Oman Pleistocene
Research Program

The identification of mtDNA haplogroup M1 among living
populations in East Africa (Quintana-Murci et al., 1999)
provided the first glimmer of evidence for early human move-
ment across the Arabian Corridor. Prompted by this discovery,
the COPR project was initiated in 2002 to search for direct
evidence of a modern human migration out of Africa. From
2002 to 2008, COPR conducted six seasons of archaeological
survey and excavation in ad-Dakhliyah and Dhofar regions
of Oman.

Ad-Dakhliyah is situated in north-central Oman and
comprises the western Hajar Mountain range, accompanying
foothills, and a sprawling alluvial plain that begins at the
mountain piedmont and extends southward for two hundred
kilometers. This plain is interlaced by a dense network of
seasonally active widian weakly dipping into the Haushi-
Hugqf Depression. The bajada landscape displays little relief,
declining from 230 m in the north to approximately 100 m in
the south (Rogers et al., 1992). During the COPR campaign,
archaeological sites were discovered on low terraces throughout

the alluvial plain, associated with the low-energy widian
(plural of wadi) that drain into the Haushi-Huqf Depression,
and within the eroded limestone foothills situated between
the Hajar Mountains and ad-Dakhliyah plain.

Following the geomorphic divisions proposed by Zarins
(2001), the Dhofar governorate is divided into four zones:
coastal plain, Dhofar Escarpment, Nejd Plateau, and Rub’
al Khali Desert. The coastal plain of Dhofar stretches for
about 50 km aligned southwest-northeast, and reaches a
maximum of 15 km in width; it slopes gradually and steadily
upward, some 200 m asl at the base of the escarpment. The
plain is made up of early Quaternary travertine, ancient
terraces, and alluvial fans overlying Tertiary limestone
strata (Platel et al., 1992). These coastal deposits are cut by
several drainage systems that are active during the summer
monsoon season. Salalah, the second largest city in Oman,
is situated along the shore in the centre of this plain. The city
is surrounded by fields of date and coconut palms, banana
trees, mangroves, as well as sorghum, millet, indigo, and cotton.
Littoral South Arabia falls within the Sudano-Zambezian
phytogeographic zone, which spans sub-tropical Africa into
the western portion of the Indian subcontinent (Takhtajan,
1986). Paleobotanical investigations indicate the vegetation
was considerably denser along the coastal plains and south-
facing mountain slopes in antiquity (Radcliffe-Smith, 1980;
Sale, 1980).

The Nejd Plateau is a dissected tableland stretching north
from the Dhofar Escarpment. Widian draining across the
Nejd into the Rub’ al Khali Basin were active throughout
the Pleistocene, with at least three distinct terrace systems
spanning the last two million years (Zarins, 2001). The
southern edge of the Nejd is marked by jagged hills and
inselbergs derived from early Tertiary marine strata. The
Rus Formation, particularly well developed in this region, is
an Eocene bed with very high quality brown tabular chert
found at the base and small, gray nodular cherts throughout
the unit. As one travels north across the Nejd the vertical
relief is reduced to a flat, undulating plain carpeted by
Quaternary gravels overlying Late Tertiary limestone beds.
The landscape is marked by occasional inselbergs and Rus
Formation cherts still occur as lag deposits and in small
outcrops exposed on the surface (Fig. 3). The Nejd gradually
descends into a vast basin that houses the largest sand sea in
the world — the Rub’ al Khali.

Al-Hatab Rockshelter (OM.JA.TH.29)

Al-Hatab Rockshelter is a partially-collapsed rock overhang
found at the southern end of the Nejd Plateau, just a few
kilometers north of the present-day watershed divide along
the Dhofar Escarpment. The rockshelter is situated inside a
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small tributary in the upper courses of Wadi Dawkhah,
behind a wide terrace that is about 15m above the active
channel (Fig. 4). Not only would this small tributary have
provided an ample source of fresh, running water when it
was active in the Terminal Pleistocene, there are also abun-
dant fine-grained nodular and tabular chert deposits outcrop-
ping throughout the immediate landscape.

The tributary is roughly 15 m long and 10 m wide. There
is a small limestone overhang perched approximately 5 m
above the gully and oriented parallel to the drainage system.
Most sediment inside the overhang has been scoured clean
by erosion; however, scree slopes flank both sides of the
gully and are comprised of slope waste, wind-borne sands,
and eboulis from the collapsed portion of the limestone over-
hang. A shallow channel incised these sediments, which is
how the site was initially recognized.

Fig.3 Chert hills comprising the lowest terrace at Ras Ain Noor

Terrestrial snail shell (AMS)
10,430 + 140 cal BP

50 cm
Fig.5 Al-Hatab stratigraphic sketch
depicting the five recognized
geological units and locations from
which radiometric measurements
were obtained

al-Hatab Rockshelter
SW Section

Nine square meters were excavated from an interstratified
sequence of colluvial and aeolian deposits, yielding nearly
2,000 chipped stone artifacts. There are five sedimentary
units labeled A to E (Fig. 5). Lithic artifacts were excavated
from units A, B, and the upper portion of C. The assemblage
was divided into archaeological Level 1 (unit A) and Level 2

Fig.4 Al-Hatab collapsed rockshelter with excavation unit in foreground
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(units B and the top of C). While this deposit is not a living
surface, the frequency of chips and the artifacts’ pristine state
of preservation indicate they probably came from no more
than a few meters up the low-gradient slope. Two OSL ages
were obtained from the section: one from the top of unit C
(13,000+1,100) and the other from unit B (13,700+2,000),
producing a bracket date for the level 2 horizon between
14,100 and 11,700 BP (Rose et al., nd). A terminus ante
quem for the archaeological material in unit A is determined
by an AMS date of 10,430+ 140 cal. BP (Beta-237899) on
a terrestrial snail shell excavated from the top of this unit.
The snail, Euryptyxis latireflexa, is non-borrowing species
indicative of dense grass cover (Cremaschi and Negrino,
2005). As such, its presence in Level 1 is attributed to Early
Holocene sedimentation, rather than post-depositional site
formation processes. This relatively early age for the level 1
Fasad facies predates a similar tool assemblage excavated at
KR213 Rockshelter some 30 km to the southeast (Cremaschi
and Negrino, 2005), possibly explained by the 14C reservoir
effect on shell, which has not been adjusted for on the
al-Hatab measurement.

Contiguous one centimeter sediment samples were exca-
vated from the southwest section of al-Hatab to a depth of 73
cm, from units A through C. To obtain a preliminary sketch
of paleoenvironmental conditions at the time of deposition,
organic and carbonate content was measured using the loss
on ignition (LOI) technique (Rose et al., nd).

Unit A is comprised of fine unconsolidated silt that is
relatively poor in carbonates and organics. There is a significant
increase in both categories at the interface between units A and
B, which steadily increases with depth through unit B. This is
accompanied by the presence of large angular clasts in the unit
B matrix, suggesting a period of alluvial deposition due to
increased runoff through the local gully. The transition to unit
C is marked by a spike in carbonate deposition and the
disappearance of large angular clasts. Both of these trends
indicate an abrupt shift from arid (unit C) to pluvial (unit B)
conditions. The carbonates probably derive from dry wadi
channels nearby; the reactivation of these channels would have
significantly reduced the amount of carbonate material available
for aeolian transport during the unit B depositional phase.

The characteristics and dates of the al-Hatab stratigraphic
section fit comfortably with the regional paleoclimate record.

Table 1 Artifact classes reported from Dhofar UP sites

There is ample evidence for a sharp spike in Indian Ocean
Monsoon activity during the Terminal Pleistocene (Overpeck
et al., 1996; Ivanochko et al., 2005). Dates of 13,500-13,000
for this pluvial event correlate with OSL measurements at
the al-Hatab unit B/unit C interface. Hence, overlying units
A and B were deposited during the Terminal Pleistocene and
Early Holocene wet-phase(s). The decrease in frequency of
large clasts from units B to A may indicate a gradual reduc-
tion in runoff over the course of this period. Given the very
fine, compacted sediments in unit C, the high carbonate
content, and the absence of archaeological material, this
stratum probably formed during the hyperarid phase associ-
ated with the LGM.

While lithic techno-typological features are fairly similar
between Levels 1 and 2, some differences have been noted in
the variety of raw material found between these two groups. In
both cases, the tool manufacturers selected locally available
fine-grained chert nodules derived from the Rus Formation,
however, the Level 1 material is chocolate brown or yellow
in color, while Level 2 cherts are more often shades of gray
with banding. Tables 1 through 5 summarize technological
features of the al-Hatab assemblage including (respectively)
artifact classes, blank types, platform types, dorsal scar patterns,
and tool types. The two predominant reduction strategies are
simple unidirectional blades struck from volumetric/partial-
volumetric cores (Fig. 6a—d) and the fagonnage production of
small bifacial foliates. This is followed, to a lesser degree, by
the manufacture of twisted bladelets from unidirectional
volumetric cores, a few carinated pieces, and a low percentage
of Kombewa cores and flakes were also identified. On blade-
proportionate debitage, the bulbs of percussion are prominent
and lipped platforms are rare, implying the use of hard hammer
percussion for blade production.

The al-Hatab toolkit is predominantly comprised of
burins, endscrapers, notches (Fig. 7h), perforators, carinated
pieces, and bifacial foliates. Many of the burins demonstrate
multiple spalls struck from a truncated edge (Fig. 7e). Most
sidescrapers were made on thick cortical flakes, suggesting
that such blanks were deliberately chosen for this purpose.
The manufacture of bifacial foliates is also significant since
faconnage reduction is notably absent in the Near East
during the Middle, Upper and Epi-Paleolithic periods. Given
this fact, al-Hatab is probably not related to potentially coeval

Atrtifact class n (%) Ras Ain Noor, Level 1 Ras Ain Noor, Level 2° Al-Hatab, Level 1 Al-Hatab, Level 2 Dhanaqr
Debitage 76 (56.3) 11 569 (45.4) 348 (52.5) 239 (55.6)
Cores 2(1.5) 2 62 (5.0) 35(5.3) 24.(5.9)
Tools 7(5.2) 1 178 (14.2) 80 (12.1) 26 (6.0)
Chips 39 (28.9) 3 299 (23.9) 148 (22.4) 33(7.7)
Chunks/unident. 11 (8.1) 2 144 (11.5) 52 (7.9) 108 (25.1)
Total 135 19 1252 663 430

*Percentages not listed for sample sizes under 50.
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Table 2 Blank types reported from Dhofar UP sites

Blank type n (%) Ras Ain Noor, Level 1 Ras Ain Noor, Level 2° Al-Hatab, Level 1 Al-Hatab, Level 2 Dhanaqr
Flakes 41 (49.4) 7 438 (60.2) 254 (61.0) 179 (66.8)
Flakes 35(42.2) 5 348 (47.8) 217 (52.1) 161 (60.1)
Cortical flakes 6(7.2) 2 90 (12.4) 37(8.9) 14 (5.2)
Levallois flakes - - - - 4 (1.5)
Blades 34 (41.0) 5 190 (26.1) 130 (31.3) 71 (26.5)
Blades 19 (22.9) 2 107 (14.7) 86 (20.7) 39 (14.6)
Cortical blades - - 18 (2.5) 5(1.2) 4(1.5)
Debordant blades 3(3.6) 2 25(3.4) 13 (3.1) 25 (9.3)
Bladelets 12 (14.5) 1 40 (5.5) 26 (6.3) 3(1.1)
Other 8 (9.6) - 100 (13.7) 32(7.6) 18 (6.8)
Kombewa flakes - - 5(0.7) 1(0.2) 1(0.4)
Biface thinning flakes 4(4.8) - 74 (10.2) 20 (4.8) 12 (4.5)
Core trimming elements 4(4.8) 1/N 10 (1.4) 5(1.2) 2 (0.8)
Burin spalls - - 11 (1.5) 6(1.4) 3(1.1)
Total 83 12 728 416 268
“Percentages not listed for sample sizes under 50

Table 3 Platform types reported from Dhofar UP sites

Platform type n (%) Ras Ain Noor, Level 1? Ras Ain Noor, Level 2¢ Al-Hatab, Level 1 Al-Hatab, Level 2 Dhanaqr
Unmodified 44 8 477 (94.1) 293 (95.1) 205 (92.8)
Straight 36 5 327 (64.5) 193 (62.7) 148 (67.0)
Cortical straight 7 3 107 (21.1) 70 (22.7) 39 (17.6)
Cortical curved 1 - 20 (3.9) 11 (3.6) 4(1.8)
Dihedral - - 15 (3.0) 11 (3.6) 94.1)
Dihedral %2 cortex - - 8 (1.6) 8(2.6) 52.3)
Modified - - 30 (5.9) 15 (4.9) 16 (7.2)
Faceted straight - - 19 (3.7) 10 (3.2) 10 (4.5)
Faceted curved - - 7(1.4) 3(1.0) 6(12.7)
Faceted transverse - - 4(0.8) 2 (0.6) -

Total 44 8 507 308 221
“Percentages not listed for sample sizes under 50.

Table 4 Dorsal scar patterns reported from Dhofar UP sites

Scar pattern n (%) Ras Ain Noor, Level 1 Ras Ain Noor, Level 2° Al-Hatab, Level 1 Al-Hatab, Level 2 Dhanaqr
Unidirectional 24 (30.4) 4 269 (42.4) 154 (41.5) 88 (35.3)
Unidirectional-crossed 22 (27.8) 1 171 (27.0) 91 (24.5) 45 (18.1)
Unidirectional-parallel 13 (16.5) 3 81 (12.8) 69 (18.6) 48 (19.3)
Convergent 15 (19.0) 2 53 (8.4) 29 (7.8) 28 (11.2)
Bidirectional 1(1.3) - 11 (1.7) 4(1.1) 13(5.2)
Radial 1(1.3) 1 25(3.9) 16 (4.3) 13(5.2)
Transverse - - 8(1.3) 4(1.1) 4(1.6)
Crested 3(3.8) - 16 (2.5) 4(1.1) 10 (4.0)
Total 79 11 634 371 249

“Percentages not listed for sample sizes under 50.

Near Eastern industries. Nor can the assemblage be said to
resemble contemporary finds in East Africa, where the Late
Stone Age exhibits markedly different features such as
backed blades and bladelets, geometric microliths, discoids,
and concave-base points. Thus, we suggest the Terminal
Pleistocene lithic assemblage from al-Hatab represents a
local, autochthonous population in South Arabia. The impli-
cations of this are discussed at the end of the chapter.

Ras Ain Noor (OM.JA.SJ.32)

Ras Ain Noor was discovered by COPR in 2004 and under-
went formal investigation during fieldwork activities carried
out in 2007. The relict spring, Ain Noor, derives its name
from the al-Noor oil camp approximately 20 km to the north.
This findspot belongs to a large complex of lithic scatters
situated on an outcrop of high-quality Rus Formation chert
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Table 5 Tool types reported from Dhofar UP sites

Tool types n (%) Ras Ain Noor, Level 1° Ras Ain Noor, Level 2¢ Al-Hatab, Level 1 Al-Hatab, Level 2 Dhanaqr®
Sidescrapers - - 32 (18.0) 18 (22.5) 3
Endscrapers 1 - 16 (5.6) 4 (5.0) -
Burins - - 25 (14.1) 11 (13.8) 4
Notches - - 17 (9.6) 9(11.3) 4
Denticulates - - 8 (4.5) - 1
Perforators - - 8 (4.5) 3(3.8) -
Truncations - - 5(2.8) 1(1.3) 1
Carinated pieces - - 3(1.7) 3(3.8) -
Retouched pieces 5 - 42 (23.6) 18 (22.5) 9
Levallois points - - - - 3
Bifacial foliates - - 1(0.6) 2 (2.5 -
Partially-retouched points 1 - 5(2.8) 3(3.8) -
Fasad points - 1 1(0.6) - 1
Misc bifacial elements - - 3(1.7) 2(2.5) -
Heavy duty tools® - - 18 (10.1) 7(8.8) -
Total 7 1 178 80 26

“Percentages not listed for sample sizes under 50.

Category includes naturally-backed knives, tranchets, and miscellaneous large chopping tools.

Fig.6 Blade cores from al-Hatab with unidirectional-parallel and unidirectional-convergent scar patterns (a,c,d) as well an elongated, pointed

blade (b)

at the edge of an ancient spring. The area investigated is
located at the southeastern end of the spring, on the lowest of
three terraces rising approximately 5, 10, and 15 m above the
low-energy lacustrine basin. The crescent-shaped basin has a
diameter of some ten kilometers and abuts a series of low

Tertiary limestone hills into which the terraces have been
eroded.

Three 1 x 1 m test-pits were excavated at Ras Ain Noor,
two of them located inside the basin (Fig. 3) and one on
the 5 m terrace. Pit 1 was sterile, while a moderate density
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Fig.7 Tools from al-Hatab including a burin on truncation (e), an atypical endscraper (f), a miscellaneous bifacial element (g), and a notch (h)

Fig.8 Test pit 2 at Ras Ain Noor. The surface of archaeological level 1 is
shown, with flat-lying lithic artifacts immediately above tufa spring deposits

of lithic artifacts was collected from Pit 2 to a depth of
140 cm (Fig. 8). There was also chipped stone material
recovered from the surface of Pit 3, although the subsur-
face strata were sterile. Given that the material from the
top of Pit 3 was surface scatter and potentially mixed, we
have not included it in this analysis.

Two archaeological levels were recorded in Pit 2. Artifacts
from the more recent phase of occupation were excavated
between 0 and 50 cm below the surface, while older material
was recovered from depths ranging between 100 and 110 cm
(Fig. 9). These two archaeological levels are separated by a
thick layer of travertine spring deposits interstratified with
lacustrine sediments. Level 1 material was excavated in a
matrix of aeolian sands with some low-energy fluvial and
colluvial input. Artifacts from Level 2 occur in the upper
portion of a brecciated calcite layer bearing a coarse sandy
matrix. Attempts to obtain OSL ages from geological unit 9
(depicted in Fig. 9) proved inconclusive, although techno-
logical parallels with the al-Hatab assemblage (specifically
the presence of Wa’shah method core reduction sensu
Crassard, 2008, as well as evidence for foliate production in
the form of biface thinning flakes) suggest a Terminal
Pleistocene/Early Holocene temporal attribution.

Level 1 yielded 135 chipped stone artifacts and 19 pieces
were collected from Level 2; unfortunately, the low sample
sizes preclude a detailed technological analysis. The artifacts
were all manufactured from local, high-quality Rus chert. The
technological features presented suggest both phases of
archaeological occupation employed a similar mode of
reduction, which was characterized almost entirely by the
simple, unidirectional removal of blades and bladelets from
volumetric cores. Even though no bifacial tools were recovered,
it is noteworthy that four biface thinning flakes were found in
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Artifact
Density (%)

Lake basin

Archaeological
Level 1

Archaeo[ogical\\\
Level 2

Sf100

“120em

A 140 cm

Deflation surface
(with exposed
lithics) o>

Edge of deflation
surface / lake terrace

Unconsolidated sands and fine
rounded gravels, fluvial origin - 10YR 7/6

Silty sands 10YR 7/6 horizontally
bedded with fine angular and rounded
gravels - fluvial and colluvial origin
Silty sand 10YR 7/3 occasional

8 | angular gravel clasts - unit s aeolian

in origin

Two, thick consolidated units of lake
7 | sediments, massive in structure,

separated by thin layer of sand (10YR
773)

Gypsum and haolinite layer, fine and

6a | friable containing calcium carbonate

(10YR8/11) and lenses of iron oxide

(10YR 7/6)

Porous calcite and gypsum layer

6 | containing iron oxide mottling -

10YR8/2

Consolidated calcite and brushite layer

5 | containing a higher concentration of
carbonate (120YR 8/2) and lenses of iron

oxide (10YR 7/6)

4 Consolidated unit of lake sediment,
massive in structure - 10YR7/3

3 Consolidated unit of lake sediment with
afinely banded structure - 10YR 8/4

Consolidated granular calcite breccia with

2 |coarse sand matrix and gravel clasts,
highly weathered with iron oxide mottling

throughout - 10YR 8/8

Consolidated granular calcite breccia (as

1 above) but with less weathering and iron
oxide mottling - 10YR 8/8

Fig.9 Stratigraphic profiles of test pits 1, 2, and 3 at Ras Ain Noor. Artifact distribution between 10-cm excavated spits is also included
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Fig. 10 Error bars comparing indices of elongation (length divided by
width) between the Dhofar UP sites

Level 1. With over 40% blade-proportionate blanks, the
material from Ras Ain Noor is considerably more elongated
than all other leptolithic assemblage considered in this chapter
(Fig. 10). In every case, striking platforms are unmodified.

There is also scant evidence for edge preparation, only 13% of
the artifacts exhibit grinding along the proximal-dorsal edge.
Unidirectional-parallel and unidirectional-convergent scar
patterns occur in the highest frequencies at Ras Ain Noor, in
conjunction with volumetric/partially-volumetric blade cores.

Dhanaqr (OM.JA.TH.21)

Dhanaqr was dubbed as such due to its proximity to a local
well bearing the same name. The findspot is located at the con-
fluence of Wadi Ribkhut and Wadi Dhahabun in the northern
Nejd, in a location where the widian broaden out and drain
across the plain on their way toward the Rub’ al Khali Basin.
The landscape is capped by Quaternary sediments composed
of reworked fluvial sands, alluvial fans, depositional terraces,
calcareous paleosols, and travertines. There is considerably
less vertical relief than in the southern Nejd, though occasional
hills and inselbergs rise up from the vast plain.

Dhanaqr is situated on a Tertiary rock outcrop belonging
to the Andhur Member, a geological bed of yellowish orange
shale with thin-bedded whitish bioclastic limestones and
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green marls (Platel et al., 1992). The rocky exposure mea-
sures roughly 5 km from east to west, 2 km from north to
south, and rises about 30 m above the wadi channel. Though
there is no chert naturally occurring in this geological unit,
immediately to the south there is a deflated gravel plain with
Rus Formation chert nodules and slabs outcropping in low
density on the surface.

The lithic scatter at Dhanaqr was found on the interior
flank of a small cluster of outcropping limestone hills; on a
slope that dips gently toward the centre of the outcrop
(Fig. 11). The location overlooks both widian, and would

Fig. 11 Dhanaqr surface scatter within a Tertiary outcrop at the
confluence of Wadi Ribkhut and Wadi Dhahabun

Fig.12 Blade refits from Dhanaqr showing
simple, unidirectional-parallel blade removals.
A debordant blade was removed adjacent to
the working surface as a means of re-estab-
lishing convexity across the working surface

have presented a tactical hunting advantage by providing
both seclusion and elevation over the alluvial plain.

Chipped stone debris was collected both on the surface of
the hill slope and in a subsurface layer of loose, unconsolidated
sandy gypsum that carpets the hill that ranged in thickness from
zero to ten centimeters. A recent nearby oil rig camp caused
minor trampling and disturbance of the site’s surface, although
the high percentage of complete artifacts (70%) suggests this
activity had minimal affect on the condition of the lithic
assemblage. 27 m? were systematically sampled in 1 x 1 m
units. Where present, the sandy-gypsum surface mantle was
scraped clean and screened for artifacts.

The 325 lithic artifacts collected at Dhanaqr are derived
from Rus cherts that range from extremely fine-grained and
high-quality (15%), to poor, riddled with fracture planes and
showing a high degree of shatter (24%), and everything between
(60%). There are also traces of artifacts struck from limestone
(0.5%). The higher quality material is glossy, orangish-yellow,
while the more brittle chert tends more toward a dull brown.
For the most part, techno-typological features are fairly homo-
genous and suggest a single phase of occupation, although
given that this site is primarily a surface scatter we cannot rule
out the possibility of some intrusive elements.

A few distinct technologies were noted at Dhanaqr. By far
the most frequent was the production of blades struck from
the narrow working surface of volumetric cores (Fig. 12),
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with blade-proportionate pieces representing 27% of the
total debitage. In contrast to the predominant use of a simple
unidirectional method at al-Hatab, Dhanaqr exhibits a somewhat
higher percentage of pieces with bidirectional reduction:
29% of cores are opposed platform and 5% of the debitage
have bidirectional scar patterns. In most cases, the distal plat-
forms are supplementary (i.e., short, non-invasive distal
removals are used for establishing convexity, rather than to
obtain substantial blanks for tools). The bidirectional cores
belong to a continuum that, in a few cases, exhibit character-
istics of the Levallois technique: there are three flat, prepared
cores with evidence of both platform faceting and distal
convexity maintenance across the working surface.

While not nearly as prominent as blade production, there
is evidence for the fagonnage manufacture of bifacial pieces.
Biface thinning flakes are present (5%), and one miscella-
neous bifacial preform was collected (Fig. 13). All of the
faconnage pieces were made from high-quality Rus chert,
suggesting the preferential treatment of raw material for
specific modes of reduction. There is evidence that the higher

Fig.13 Miscellaneous bifacial preform from Dhanaqr. The two halves
were refit together from different parts of the site, suggesting the pre-
form was discarded during manufacture as a result of the breakage

Fig. 14 Refit Kombewa flake made from a
biface thinning flake

quality material was more intensively exploited. One
Kombewa flake-core was found, which was made on a thick
biface thinning flake that had been longitudinally split during
reduction. The lateral-steep edge was used as a striking plat-
form for subsequent blanks (Fig. 14).

There are just 26 tools in this assemblage, none of which
are particularly diagnostic of any industry, region, or time
period. The most frequent types are irregularly retouched
pieces (made on an array of blank types), followed by burins,
notches, denticulates, sidescrapers, and a bifacial preform.

Discussion

The South Arabian UP

Given the paucity of sites and dearth of absolute sites, it is not
yet possible to construct a reliable or comprehensive synthe-
sis of Upper Paleolithic archaeology in southern Arabia.
Al-Hatab Rockshelter described in this chapter, Shi’bat Dihya
1 near the Red Sea coast in Yemen (Delagnes et al., 2008)
both provide evidence for human occupation in southern
Arabia in proximity to coastal environments during MIS 4
and MIS 2, respectively. The site of Jebel Faya 1, with assem-
blages dated to MIS 5 and MIS 3 (Marks, 2009; Uerpmann
et al., 2009) and Upper Paleolithic sites recorded in the Wadi
Hadramaut (Amirkhanov, 2006) are examples of Arabian UP
findspots found in more marginal environments, with periods
of occupation corresponding to paleoclimatic wet phases.
Two distinct modes of reduction are present in South Arabia
during the latter half of the Upper Pleistocene: the faconnage
creation of bifacial leaf-shaped points and the simple, unidi-
rectional manufacture of blade-proportionate blanks struck
from single platform, volumetric cores. Described as diminu-
tive, thin, biconvex tools formed by soft hammer percussion,
specimens have been reported at Bir Khasfa (Pullar, 1974;
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Rose, 2004a, 2006), Fahud (Pullar, 1974), and at scattered
surface findspots published by Smith (1977) and Villiers-Petocz
(1989) from museum collections stored in Muscat. Leaf-shaped
points made via this former technology have been designated
‘Type 5' of the Rub’ al Khali Neolithic (Edens, 1982, 1988).
Other scholars include pieces categorized as bifacial foliates
with the Middle Holocene Saruq facies (Uerpmann, 1992);
there are even foliates from earlier deposits dated to MIS 5 or
older (Marks, 2009). Clearly, the presence of bifacially shaped
tools is not a useful chronological marker to differentiate
South Arabian Pleistocene and Holocene lithic assemblages.
On the other hand, some regional geographic patterning may
be emerging. The presence of bifacially-manufactured tools is
significantly greater from sites around the Gulf basin refugium
and adjacent areas of southeastern Arabia (Jagher, 2009; Marks,
2009; Scott-Jackson et al., 2009; Wahida et al., 2009), as opposed
to the predominant laminar technologies discussed in this
chapter found throughout southern and southwestern Arabia.
Some researchers have pointed out similarities between
South Arabian foliates and similar specimens found in
Magosian, Doian, and Aterian assemblages from Africa
(Caton-Thompson, 1939, 1954, 1957; Van Beek et al., 1963;
Gramly, 1971; Pullar, 1974; and Villiers-Petocz, 1989; Rose,
2004a). In East Africa, however, bifacial foliates are found in
association with backed blades, microliths, outils écaillés,
Levallois cores, microlithic cores, discoids, and thumbnail
scrapers (Clark, 1954; Graziosi, 1954; Gresham, 1984;
Merrick, 1975; Anthony, 1978; Clark et al., 1984; Brandt,
1986; Ambrose, 1998; Rose, 2004b; Pleurdeau, 2005).
Conversely, the Khasfian foliates are most often found in
association with single platform, volumetric blade cores,
Kombewa cores, burins, nosed endscrapers, perforators,
carinated pieces, and naturally-backed knives. While the
tools are morphologically similar, they appear to belong to
separate techno-typological traditions (contra Rose, 2004a).
More likely, the presence of Khasfian foliates in South Arabia
is associated with an Upper Pleistocene and Holocene tradi-
tion of bifacial tool production reported throughout the
eastern portions of Arabia as early as MIS 5 (Marks, 2009),
and as late as the Middle Holocene (Charpentier, 2008).
Throughout this paper, we have emphasized a very general
definition of the South Arabian “Upper Paleolithic” that carries
no temporal connotation. This is because a possible conti-
nuum of laminar technologies are known throughout the
region between approximately 75 (Delagnes et al., 2008) and
8 ka (e.g., Charpentier, 2008). Al-Hatab provides two points
on the timeline between roughly 13 and 10 ka. Based ona TL
date from the base of a Late Pleistocene sandy loam in Wadi
Hadramaut, the Yemeni-Soviet Expedition bracketed a strati-
fied UP assemblage found there between approximately 30
and 18 ka (Amirkhanov, 1994, 2006). Undated lithic occur-
rences bearing a suite of potentially-related technological
characteristics were also documented in the ‘Asir Highlands

(Zarins et al., 1980), Habarut (Amirkhanov, 1994), Wadi
Ghadun (Zarins, 2001), the Faw Well Site (Edens, 2001) and
Wadi Jiza (Rose, 2002).

Given this wide temporal range and the ambiguity of
techno-typological features, we recognize the UP in the most
general sense by the ubiquitous presence of simple, hard and
soft hammer laminar technologies. There is a considerable
degree of variability within this leptolithic complex: (1) flat,
unidirectional and bidirectional core reduction (e.g., the
Dhanaqr and Wadi Dauan assemblages [Amirkhanov, 1994,
2006]), (2) prismatic blades and bladelets, crest-preparation,
double-backed bladelets, endscrapers, and burins (e.g., the
Faw Well assemblage [Edens, 2001]), (3) Wa’shah elongated
point production (sensu Crassard, 2008) (e.g., al-Hatab,
Wadi Wa’shah, and Ras Ain Noor), and (4) Fasad facies
found all throughout southern Arabia (sensu Charpentier,
2008). It is significant that there are no reported instances of
microlithic assemblages, lunates, backed blades, bipolar core
reduction, or other such features of the East African LSA,
nor geometric microliths such as those found in the Levant
during MIS 2. This suggests that the South Arabian laminar
tradition developed independently in Arabia, with minimal
external influence from MIS 3 onward.

The material from Jebel Faya Assemblages A and B, with
OSL dates placing them roughly coeval in MIS 3, exhibit a
markedly different array of characteristics (Marks, 2009;
Uerpmann et al., 2009) and may potentially represent a sepa-
rate and concurrent stone tool tradition around the Gulf basin
refugium. The Jebel Faya material comprises multiple plat-
form cores with flat converging and flat 90-degree flaking
surfaces, sometimes from a faceted circumference. To a
lesser extent, there is blade production from unidirectional-
parallel cores. While technologically quite different, the tool
assemblages bear an array of types similar to the UP findings
in Dhofar and Hadramaut: burins, endscrapers, denticulates,
and sidescrapers.

Given the propensity for laminar reduction in southern
Arabia over the course of the Upper Pleistocene, we question
why blade manufacture was so frequent. Are these blanks the
product of a specialized reduction strategy designed to remove
specifically-proportioned blanks or the unintentional byprod-
uct of a simple unidirectional reduction strategy? We argue
the latter is the case in Dhofar. The assemblages analyzed
from Dhofar most often contain single platform, volumetric
cores with unidirectional-parallel, unidirectional-convergent,
and bidirectional scar patterns across the working surface.
This core reduction technique is organized by recurrent unidi-
rectional blanks struck from the long axis of the core. We do
not consider this South Arabian UP laminar reduction strat-
egy to be formal blade technology in the sense of those found
in the Levantine UP (e.g., volumetric cores, prismatic blades,
crest preparation etc.), rather, they belong to a possibly
related, albeit separate techno-typological family.
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So, we are able to make a few general observations regarding
the Upper Paleolithic found in the southern portions of the
peninsula: (1) there are multiple phases of human occupation
in South Arabia throughout the latter half of the Upper
Pleistocene, (2) there are elements loosely related to the
Levantine sequence, however, the South Arabian Upper
Paleolithic probably belongs to a unique and locally-derived
lithic tradition, (3) there do not appear to be any links with
East Africa (with the exception of the Hargeisan) from MIS
4-onward, and (4) assemblages from southern and south-
western Arabia are dominated by different laminar-based
technologies between 75 and 8 ka.

Demographic Implications

Merging these archaeological and paleoclimatic data with
recent evidence from the burgeoning field of genetics, we
address the role of southern Arabia in the emergence of
modern humans, in light of the observation that there appears
to be minimal exchange with East Africa between MIS 4
and MIS 2.

Analyses of mitochondrial DNA (mtDNA) (Kivisild et al.,
2004; Metspalu et al., 2004), Y-Chromosome DNA (yDNA)
(Ke et al., 2001; Cadenas et al., 2008), and X-Chromosome
DNA (xDNA) (Garrigan et al., 2005; Yotova et al., 2007)
suggest Homo sapiens initially developed in sub-Saharan
Africa between 300 and 50 ka, the timing of this coalescence
showing a wide range of variability depending upon the
specific marker one examines. During this process of expansion
out of Africa, some geneticists argue that early humans did
not always replace local archaic groups encountered in their
travels; there may have been varying degrees of admixture
(e.g., Eswaran et al., 2005; Garrigan et al., 2005; Plagnol and
Wall, 2006). Upper Pleistocene demographic pulses through
the ‘Arabian Corridor’ probably resulted from early human
groups tracking the growth of ecosystems to which they were
already adapted (Lahr and Foley, 1998), whether it be colo-
nization along the exposed continental shelf during MIS 4
(Stringer, 2000; Field et al., 2007), the range expansion of
big-game hunters into the ameliorated interior (Rose, 2007),
or a more complex combination of different dynamics.

Some scholars speculate the modern human demographic
expansion, represented by the branching of L3 into M and N
lineages, began in East Africa (e.g., Lahr and Foley, 1994,
1998; Ambrose, 1998; Kivisild et al., 2004). Coalescence
dates from the earliest detectable mtDNA bottleneck release
are 70,600+21,000 BP, represented by the M2 subclade in
India (Metspalu et al., 2004), while the M1 subclade in
Ethiopia coalesces at 48,000+ 15,000 BP (Quintana-Murci
et al., 1999). Considering this temporal overlap of M coales-
cence between the two regions, there is no reason to assume

that the founder M population originated in East Africa rather
than South Asia (or any number of locations within this
broadly defined area). These modern geographic designa-
tions were not relevant to the early humans under discussion;
the Red Sea flanking the western side of Arabia was vastly
constricted, while the Persian Gulf basin was more or less
dry land between 75 and 8 ka. Thus, it is not surprising that
a number of genetic studies point to early human migration
into Africa (e.g., Altheide and Hammer, 1997; Hammer
et al., 1998; Cruciani et al., 2002; Coia et al., 2005; Olivieri
et al., 2006). Gonzdlez et al. (2007) report that the most
ancient M1 lineages are concentrated in Northwest Africa
and the Near East.

From an archaeological perspective, Straus and Bar-Yosef
(2001: 2) entertain the same possibility: “there is, however,
no reason a priori to exclude the possibility that interconti-
nental contacts occurred on a two-way street, especially at
Suez, via Sinai, or across the shallow Bab al Mandab, so
close to that corridor to sub-Saharan Africa, the Nile.” Marks
(2005) and Otte et al. (2007) envisage similar scenarios during
the MP/UP transitions in the Near East and Zagros regions.
Both scholars argue that the archaeological evidence from
Eastern Europe and Western Asia indicate the expansion of
European UP technologies radiated from these areas, rather
than Africa, during early MIS 3. Echoing this proposition
from a biological perspective, Schillaci (2008) proposes the
spread of Levantine-derived peoples into Australasia between
60 and 40 ka based on fossil evidence and phylogenetic
relationships between populations.

One potentially additional piece of evidence for this
hypothesized Near Eastern/Arabian-derived human expan-
sion is the anomalous Hargeisan Industry found in the Horn
of Africa. Known from a small number of findspots around
Hargeisa (Clark, 1954), Boosasso (Graziosi, 1954) and
Midhishi Cave in the Golis Mountains of northern Somalia
(Gresham, 1984; Brandt, 1986), the Hargeisan has been
found overlying MSA material and beneath LSA occupation
layers. The industry is characterized by the presence of end-
scrapers and burins produced by a volumetric blade technol-
ogy, sometimes found in conjunction with bifacial foliates.
The Hargeisan is incongruous with other roughly contempo-
rary material in East Africa, leading to the conclusion that it
represents:

a local and probably hybrid form...at first glance it would seem

that these northern Somaliland industries are but a local form of

the Magosian, but a detailed study shows that in the angle-burins
and end-scrapers...are forms which are entirely foreign to the

Magosian, and clearly demonstrate that we are dealing with a
distinct cultural complex (Clark, 1954: 218-9).

On the western side of the Red Sea, Hargeisan sites are
limited to the coast of the Horn of Africa, in proximity to the
Bab al Mandab Strait. Taking into account: (1) the geographic
distribution of Hargeisan-like findspots, (2) their MIS 3/MIS
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4 age range, and (3) genetic signals for a back migration into
Africa around this time, a tentative correlation is proposed
between the bottleneck release of mtDNA haplogroup M1
into Africa with archaeological data that attests to the appear-
ance of a “foreign” and “hybrid” lithic industry in the Horn
of Africa at the MSA/LSA boundary. It is germane to consider
the possibility that the Hargeisan is a fingerprint of early
human groups expanding westward across the southern route
of dispersal, back into Africa.

That is not to say this industry necessarily represents a
single expansion event, but perhaps the southern extent of a
relatively homogenous population spread throughout the
Horn, Arabia, North Africa, and the Levant, marked by their
widespread use of laminar technologies during MIS 4-MIS
2. Indeed, Amirkhanov (2006) notes parallels between his
UP assemblages from Hadramaut and roughly coeval late
MIS 3 industries in Northeast Africa.

This proposition raises several points that must be addressed
to evaluate its efficacy. In addition to analysis and dating of
more Arabian UP sites, we must better establish the timing of
the Hargeisan and its relationship to Arabian UP assemblages,
particularly those found in Yemen. Its geographic extent must
be articulated; considering the Horn of Africa its western
boundary, how far north and east does it extend? What is the
relationship between Arabian UP assemblages and those flat,
unidirectional-parallel blades cores reported from the Thar
Desert in Rajasthan (James and Petraglia, 2005), the Aterian
in the Sahara, and Nilotic UP assemblages?

We maintain that the evidence from Arabia indicates
the post-MIS 4 human expansion did not originate in sub-
Saharan Africa; rather, early modern humans have emerged
from a geographic range encompassing areas of northeast
Africa, Western Asia, Arabia, and South Asia. These popula-
tions would have been forced to contract into environmentally
stable refugia around Arabia such as the Ur-Schatt River Valley,
coastal oases, Yemeni Highlands, and/or the Dhofar Mountains
during climatic downturns. As such, the fluctuating dynamic
between landscape carrying capacity and population density
may have been a critical mechanism driving early human
dispersals from the region. Episodes of climate change caused
large portions of the Arabian peninsula to become uninhabit-
able due to such calamities as the inundation of the emerged
continental shelf and desertification throughout the interior.
Given the potential importance of these once favorable, now
uninhabitable zones, future investigations in and around
Arabia should endeavor to explore the heart of the desert and
bottom of the sea.

Acknowledgments Financial and logistical support for the COPR
project comes from the US National Science Foundation and Ministry
of Heritage and Culture in Oman. We are particularly grateful to Biubwa
al-Sabri, Khamis al-Asmi, and Ali al-Mahrougqi for their invaluable
assistance during our fieldwork. Finally, we wish to thank the reviewers
of this chapter for their thoughtful and insightful comments.

References

Abu-Amero KK, Gonzalez AM, Larruga JM, Bosley TM, Cabrera VM.
Eurasian and African mitochondrial DNA influences in the Saudi
Arabian population. BMC Evolutionary Biology. 2007;7:32.

Altheide TK, Hammer MF. Evidence for a possible Asian origin of
YAP+ Y chromosomes. American Journal of Human Genetics.
1997;61:462—-6.

Ambrose S. Late Pleistocene human population bottlenecks, volcanic
winter, and differentiation of modern humans. Journal of Human
Evolution. 1998;34:623-51.

Ambrose S. Population bottleneck. In: Robinson R, editor. Genetics,
vol. 3. New York: Macmillan Reference; 2003. p. 167-71.

Amirkhanov HA. The Paleolithic of South Arabia. Moscow (in
Russian): Nauka; 1991.

Amirkhanov HA. Research on the Paleolithic and Neolithic of
Hadramaut and Mahra. Arabian Archaeology and Epigraphy.
1994;5:217-28.

Amirkhanov HA. Stone Age of South Arabia. Moscow (in Russian):
Nauka; 2006.

Anthony B. The prospect industry — a definition. Ph.D. dissertation,
Harvard University, Cambridge, MA; 1978.

Anton D. Aspects of geomorphological evolution: paleosols and dunes
in Saudi Arabia. In: Jado AR, Z6tl JG, editors. Quaternary period in
Saudi Arabia. Vol. 2: sedimentological, hydrogeological, hydro-
chemical, geomorphological, and climatological investigations of
Western Saudi Arabia. Wien: Springer; 1984.

Bailey GN, Flemming NC, King GCP, Lambeck K, Momber G, Moran
LJ, et al. Coastlines, submerged landscapes, and human evolution:
the Red Sea Basin and the Farasan Islands. Journal of Island and
Coastal Archaeology. 2007;2:127-60.

Bernier P, Dalongeville R, Dupuis B, de Medwecki V. Holocene shore-
line variations in the Persian Gulf: example of the Umm al-Qowayn
lagoon (UAE). Quaternary International. 1995;29(30):95-103.

Biagi P. An early Paleolithic site near Saiwan (Sultanate of Oman).
Arabian Archaeology and Epigraphy. 1994;5:81-8.

Bordes F. Typologie du Paléolithique Ancient et Moyen. France:
Université de Bordeaux; 1961.

Brandt SA. The Upper Pleistocene and Early Holocene prehistory of
the Horn of Africa. The African Archaeological Review.
1986;4:41-82.

Brinkmann R, Ghaleb AO. Late Pleistocene mollisol and cumulic flu-
vents near Ibb, Yemen Arab Republic. In: Grolier MJ, Brinkmann R,
Blakely JA, editors. The Wadi al-Jubah Archaeological Project:
Volume 5 environmental research in support of archaeological inves-
tigations in the Yemen Arab Republic, 1982-1987; 1997. p. 251-8.

Cadenas AM, Zhivotovsky LA, Cavalli-Sforza L, Underhill PA, Herrera
PJ. Y-chromosome diversity characterizes the Gulf of Oman.
European Journal of Human Genetics; 2007. Online only.

Caton-Thompson G. Climate, irrigation, and early man in the
Hadhramaut. Geographical Journal. 1939;93(1):18-35.

Caton-Thompson G. Some Paleoliths from South Arabia. Proceedings
of the Prehistoric Society. 1954;29:189-218.

Caton-Thompson G. The evidence of South Arabian Paleoliths in the
question of Pleistocene land connections with Africa. Pan-African
Congress on Prehistory. 1957;3:380—4.

Charpentier V. Industries bifacials Holocénes d’Arabie orientale, un
exemple: Ra’s al-Jinz. Proceedings of the Seminar for Arabian
Studies. 1999;29:29-44.

Charpentier V. Hunter-gatherers of the “Empty Quarter of the Early
Holocene” to the last Neolithic societies: chronology of the late pre-
history of south-eastern Arabia (8000-3100 BC). Proceedings of
the Seminar for Arabian Studies. 2008;38:59-82.

Church TM. An underground route for the water cycle. Nature.
1996;380:579-80.



184

J.I.Rose and V.. Usik

Clark JD. The prehistoric cultures of the Horn of Africa. Cambridge:
Cambridge University Press; 1954.

Clark I, Fontes J-C. Paleoclimatic reconstruction of northern Oman
based on carbonates from hyperalkaline groundwaters. Quaternary
Research. 1990;33:320-36.

Clark JD, Williamson KW, Michels MJ, Marean C. A Middle Stone
Age occupation site at Porc Epic Cave, Dira Dawa (East-Central
Ethiopia). Part I. African Archaeological Review. 1984;2:37-71.

Coia V, Wallace DC, Oefner PJ, Torroni A, Cavalli-Sforza LL, Scozzari
R, et al. A back migration from Asia to sub-Saharan Africa is sup-
ported by high-resolution analysis of human Y-chromosome haplo-
types. American Journal of Human Genetics. 2005;70:1197-214.

Crassard R. The Middle Paleolithic of Arabia: the view from the
Hadramawt Region, Yemen. In: Petraglia MD, Rose J1, editors. The
evolution of human populations in Arabia: paleoenvironments, pre-
history and genetics. The Netherlands: Springer; 2009. p. 151-680.

Cremaschi M, Negrino F. Evidence for an abrupt climatic change at
8700 14C yr B.P. in rockshelters and caves of Gebel Qara (Dhofar-
Oman): paleoenvironmental implications.  Geoarchaeology.
2005;20:559-79.

Edens C. Towards a definition of the Rub al Khali ‘Neolithic’. Atlal.
1982;6:109-24.

Edens C. The Rub’ al-Khali ‘Neolithic’ revisited: the view from
Nadqgan. In: Potts D, editor. Araby the Blest: studies in Arabian
archaeology. Copenhagen: Tusculanum Press; 1988. p. 15-43.

Edens C. A bladelet industry in southwestern Saudi Arabia. Arabian
Archaeology and Epigraphy. 2001;12(2):137-42.

Eswaran V, Harpending H, Rogers AR. Genomics refutes an exclu-
sively African origin of humans. Journal of Human Evolution.
2005:49:1-18.

Faure H, Walter RC, Grant DR. The coastal oasis: ice age springs on
emerged continental shelves. Global and Planetary Change.
2002;33:47-56.

Field H. The cradle of Homo sapiens. American Journal of Archaeology.
1932;36(4):426-30.

Field J, Petraglia M, Lahr MM. The southern dispersal hypothesis and the
South Asian archaeological record: examination of dispersal routes
through GIS analysis. Journal of Anthropological Archaeology.
2007;26:88-108.

Fleitmann D, Burns SJ, Mangini A, Mudelsee M, Kramers J, Villa I, et
al. Holocene ITCZ and Indian monsoon dynamics recorded in sta-
lagmites from Oman and Yemen (Socotra). Quaternary Science
Reviews. 2007;26:170-88.

Gardner RAM. Aeolianites and marine deposits of the Wahiba sands:
character and paleoenvironments. Journal of Oman Studies Special
Report. 1988;3:75-94.

Garrard A, Harvey CPD. Environment and settlement during the Upper
Pleistocene and Holocene at Jubbah in the Great Nafud, northern
Arabia. Atlal 1981;5:137-48.

Garrigan D, Mobasher Z, Kingan SB, Wilder JA, Hammer MF. Deep
haplotype divergence and long-range linkage disequilibrium at
Xp21.1 provide evidence that humans descend from a structured
ancestral population. Genetics. 2005;170:1849-56.

Glennie KW, Singhvi AK. Event stratigraphy, paleoenvironment and
chronology of SE Arabian deserts. Quaternary Science Reviews.
2002;21:853-69.

Gonzalez AM, Larruga JM, Abu-Amero KK, Shi Y, Pestano J, Cabrera
VM. Mitochondrial lineage M1 traces an early human backflow to
Africa. BMC Genetics. 2007;8:223.

Goudie AS, Colls A, Stokes S, Parker AG, White K, Al-Farraj A. Latest
Pleistocene dune construction at the north-eastern edge of the Rub’
al-Khali, United Arab Emirates. Sedimentology. 2000;47(5):1011-21.

Gramly RM. Neolithic flint implement assemblages from Saudi Arabia.
Journal of Near Eastern Studies. 1971;30(3):177-85.

Graziosi P. Missione preistorica Italiana in Somalia (estate 1953).
Revista di Science Preistoriche. 1954;9:121-3. (in Italian).

Gresham T. An investigation of an Upper Pleistocene archaeological
site in northern Somalia. M. A. thesis, University of Georgia, Athens;
1984.

Hammer MF, Karafet T, Rasanayagam A, Wood ET, Altheide TK,
Jenkins T, et al. Out of Africa and back again: nested cladistic analy-
sis of human Y chromosome variation. Molecular Biology and
Evolution. 1998;15:427-41.

Hannah S, al-Belushi M. Introduction to the caves of Oman. Muscat:
Sultan Qaboos University; 1996.

Ivanochko TS, Ganeshram RS, Brummer G-J, Ganssen G, Jung S,
Moreton SG, et al. Variations in tropical convection as an amplifier
of global climate change at the millennial scale. Earth and Planetary
Science Letters 2005;235:302—-14.

Jagher R. The Central Oman Palaeolithic survey: recent research in
Southern Arabia and reflection on the prehistoric evidence. In:
Petraglia MD, Rose JI, editors. The evolution of human populations
in Arabia: paleoenvironments, prehistory and genetics. The
Netherlands: Springer; 2009. p. 139-50.

James HVA, Petraglia MD. Modern human origins and the evolution of
behavior in the later Pleistocene record of South Asia. Current
Anthropology. 2005;46:S3-S27.

Juyal N, Singhvi AK, Glennie KW. Chronology and paleoenvironmen-
tal significance of Quaternary desert sediment in southeastern
Arabia. In: Alsharhan AS, Glennie KW, Whittle GL, Kendall
CGStC, editors. Quaternary deserts and climatic change. Rotterdam:
Balkema; 1998. p. 315-25.

Kapel H. Atlas of the Stone-Age cultures of Qatar. Denmark: Aarhus
University Press; 1967.

Ke Y, SuB, Song X, Lu D, Chen L, Li H, et al. African origin of modern
humans in East Asia: a tale of 12,000 Y chromosomes. Science.
2001;292:1151-3.

Kivisild T, Reidla M, Metspalu E, Rosa A, Brehm A, Pennarun E, et al.
Ethiopian mitochondrial DNA heritage: tracking gene flow across
and around the Gate of Tears. American Journal of Human Genetics.
2004;75:752-70.

Lahr M, Foley R. Multiple dispersals and modern human origins.
Evolutionary Anthropology. 1994;3:48-60.

Lahr M, Foley R. Towards a theory of modern human origins: geogra-
phy, demography, and diversity in recent human evolution. Yearbook
of Physical Anthropology. 1998;41:137-76.

Lambeck K. Shoreline reconstructions for the Persian Gulf since the
Last Glacial Maximum. Earth and Planetary Science Letters.
1996;142: 43-57.

Lézine A, Saliege J, Robert C, Wertz F, Inizan M. Holocene lakes from
Ramlat as-Sab’atayn (Yemen) illustrate the impact of monsoon
activity in southern Arabia. Quaternary Research. 1998;50:290-9.

Lézine AJ-J, Tiercelin C, Robert J-F, Saliege D, Cleuziou S, Inizan
M-L, et al. Centennial to millennial-scale variability of the Indian
monsoon during the Early Holocene from a sediment, pollen and
isotope record from the desert of Yemen. Paleogeography,
Paleoclimatology, Paleoecology 2007;243:235-49.

Marks A. Comments after four decades of research on the Middle to
Upper Paleolithic transition. Mitteilungen der Gesellschaft fiir
Urgeschichte. 2005;14:81-6.

Marks AE. The Paleolithic of Arabia in an inter-regional context. In:
Petraglia MD, Rose J1, editors. The evolution of human populations
in Arabia: paleoenvironments, prehistory and genetics. The
Netherlands: Springer; 2009. p. 295-308.

McClure HA. Radiocarbon chronology of Late Quaternary Lakes in the
Arabian Desert. Nature. 1976;263:755-6.

McClure HA. Ar Rub’ Al-Khali. In: Al-Sayari SS, Zotl JG, editors.
Quaternary period in Saudi Arabia. Vol. 1: Sedimentological, hydrogeo-
logical, hydrochemical, geomorphological, and climatological investi-
gations in Central and Eastern Saudi Arabia. Wien: Springer; 1978.

McClure HA (1984) Late Quaternary paleoenvironments of the Rub’
al-Khali. Ph.D. dissertation, University of London, London



13 The“Upper Paleolithic” of South Arabia

185

Merrick HV Change in later Pleistocene lithic industries in Eastern
Africa. Ph.D. dissertation, University of California, Berkeley,
1975.

Metspalu M, Kivisild T, Metspalu E, Parik J, Hudjashov G, Kaldma K,
et al. Most of the extant mtDNA boundaries in South and Southwest
Asia were likely shaped during the initial settlement of Eurasia by
anatomically modern humans. BMC Genetics. 2004;5:26.

Miller AG, Morris M. The plants of Dhofar. Muscat: Royal Diwan,
Government of Oman; 1988.

Monigal K The Levantine Leptolithic: blade technology from the Lower
Paleolithic to the dawn of the Upper Paleolithic. Ph.D. dissertation,
Southern Methodist University, Dallas, 2002.

Olivieri A, Achilli A, Pala M, Battaglia V, Fornarino S, Al-Zahery N,
et al. The mtDNA legacy of the Levantine early Upper Paleolithic in
Africa. Science. 2006;314:1767-70.

Otte M, Biglari F, Flas D, Shidrang S, Zwyns N, Mashkour M, et al.
The Aurignacian in the Zagros region: new research at Yafteh Cave,
Lorestan, Iran. Antiquity. 2007;81:82-96.

Overpeck J, Anderson D, Trumbore S, Prell W. The southwest Indian
Monsoon over the last 18000 years. Climate Dynamics. 1996;12:
213-25.

Parker AG, Goudie AS. Development of the Bronze Age landscape in
the southeastern Arabian Gulf: new evidence from a buried shell
midden in the eastern extremity of the Rub’ al-Khali desert, Emirate
of Ras al-Khaimah, UAE. Arabian Archaeology and Epigraphy.
2007;18:232-8.

Parker A, Rose J. Climate change and human origins in southern Arabia.
Proceedings of the Seminar for Arabian Studies. 2008;38:25-42.
Plagnol V, Wall JD. Possible ancestral structure in human populations.

PLoS Genetics 2006;2(7):105.

Platel JP, Roger J, Peters TJ, Mercolli I, Kramers JD, Le-Métour J.
Geological map of Salalah, explanatory notes. Sultanate of Oman:
Ministry of Petroleum and Minerals; 1992.

Pleurdeau D. Human technical behavior in the African Middle Stone
Age: the lithic assemblage from Porc-Epic Dave (Dire Dawa,
Ethiopia). African Archaeological Review. 2005;22(4):177-97.

Pullar J. Harvard archaeological survey in Oman, 1973: flint sites in
Oman. Arabian Seminar. 1974;4:33—-48.

Pullar J. A selection of aceramic sites in the Sultanate of Oman. Journal
of Oman Studies. 1985;7:49-88.

Pullar J, Jickli B. Some aceramic sites in Oman. Journal of Oman
Studies. 1978;4:53-71.

Quintana-Murci L, Semino O, Bandelt H, Passarino G, McElreavey K,
Santachiara-Benerecetti AS. Genetic evidence of an early exit of
Homo sapiens from Africa through eastern Africa. Nature Genetics.
1999;23:437-41.

Radcliffe-Smith A. The vegetation of Dhofar. The Journal of Oman
Studies, Special Report. 1980;2:59-86.

Rogers J, Platel JP, Dubreuilh J, Wyns R. Geological Map of Mafraq,
Explanatory Notes. Sultanate of Oman: Ministry of Petroleum and
Minerals; 1992.

Rose JI. Survey of prehistoric sites in Mahra, Eastern Yemen. Adumatu.
2002;6:7-20.

Rose JI. The question of Upper Pleistocene connections between East
Africa and South Arabia. Current Anthropology. 2004a;45(4):
551-5.

Rose JI. New evidence for the expansion of an Upper Pleistocene popu-
lation out of East Africa, from the site of Station One, Northern
Sudan. Cambridge Archaeological Journal. 2004b;14(2):205-16.

Rose JI. Among Arabian sands: defining the Paleolithic of southern Arabia.
Ph.D. dissertation, Southern Methodist University, Dallas; 2006.

Rose JI. The Arabian Corridor Migration Model: archaeological evi-
dence for hominin dispersals into Oman during the Middle and
Upper Pleistocene. Proceedings of the Seminar for Arabian Studies.
2007;37:219-37.

Rose JI, Petraglia M, Foley R, Lahr MM, n.d. Ras Ain Noor, in
preparation

Sale JB. The environment of the mountain region of Dhofar. The Journal
of Oman Studies, Special Report. 1980;2:17-54.

Sanlaville P. Changements climatiques dans la péninsule Arabique durant
le Pléistocene Supérieur et I’Holocene. Paleorient. 1992;18:5-25.
Sarnthein M. Sediments and history of the postglacial transgression in
the Persian Gulf and northwestern Gulf of Oman. Marine Geology.

1972;12:245-66.

Schillaci MA. Human cranial diversity and evidence for an ancient lineage
of modern humans. Journal of Human Evolution. 2008;54:814-26.
Schultz E, Whitney JW. Upper Pleistocene and Holocene lakes in the

An Nafud, Saudi Arabia. Hydrobiologia. 1986;143:175-90.

Seibold E, Vollbrecht K. Die Bodengestalt des Persischen Golfs. In:
Seibold E, Closs H, editors. Meteor Forschungsergebnisse:
Herausgegeben von der Deutschen Forschungsgesellschaft. Berlin:
Gebriider Borntraeger; 1969. p. 31-56 (in German).

Shepard EM, Herrera RJ. Genetic encapsulation among Near Eastern
populations. Journal of Human Genetics. 2006;51:467-76.

Siddall M, Smeed DA, Mathiessen S, Rohling EJ. Exchange flow between
the Red Sea and the Gulf of Aden. The 2nd Meeting on the Physical
Oceanography of Sea Straits, Villefranche; 2002. p. 203-6.

Straus L, Bar-Yosef O. Out of Africa in the Pleistocene: an introduc-
tion. Quaternary International. 2001;75:19-28.

Stringer C. Paleoanthropology: coasting out of Africa. Nature.
2000;405:24-6.

Takhtajan AL. Floristic regions of the World. Berkeley, CA: University
of California Press; 1986.

Uerpmann M. Structuring the Late Stone Age of southeastern Arabia.
Arabian Archaeology and Epigraphy. 1992;3:65-109.

Uerpmann H-P, Potts DT, Uerpmann M. Holocene (Re-) Occupation of
Eastern Arabia. In: Petraglia MD, Rose J1, editors. The evolution of
human populations in Arabia: paleoenvironments, prehistory and
genetics. The Netherlands: Springer; 2009. p. 205-14.

Van Beek G, Cole G, Jamme A. An archaeological reconnaissance in
Hadramaut, south Arabia: a preliminary report. Annual Report of
the Smithsonian Institution. 1963;1963:521-45.

Villiers-Petocz LE. Some notes on the lithic collections of the Oman
Department of Antiquities. Journal of Oman Studies. 1989;10:51-9.

Wabhida G, Al-Tikriti Y, Beech MJ, Al Megbali A. A Middle Paleolithic
Assemblage from Jebel Barakah, Coastal Abu Dhabi Emirate. In:
Petraglia MD, Rose JI, editors. The evolution of human populations
in Arabia: paleoenvironments, prehistory and genetics. The
Netherlands: Springer; 2009. p. 117-24.

Whalen N, Pease DW. Archaeological survey in Southwest Yemen,
1990. Paléorient. 1991;17(2):127-31.

Williams AH, Walkden GM. Late Quaternary highstand deposits of the
southern Arabian Gulf: a record of sea-level and climate change. In:
Clift PD, Kroon D, Gaedicke C, Craig J, editors. The tectonic and
climatic evolution of the Arabian Sea region. London: Geological
Society, Special Publications 195; 2002. p. 371-86.

Wood WW, Imes JL. How wet is wet? Precipitation constraints on late
Quaternary climate in the southern Arabian peninsula. Journal of
Hydrology. 1995;164:263-8.

Crassard R. The “Wa’shah method”: an original laminar debitage from
Hadramaut, Yemen. Proceedings of the Seminar for Arabian Studies.
38:3-14

Rose J1, Usik VI, as-Sabri B, Schwenninger J-L, Clark-Balzan L, Parton
A, et al. Archaeological evidence for indigenous human occupation
in southern Arabia at the end of the Pleistocene, in review; n.d.

Yotova V, Lefebvre J-F, Kohany O, Jurka J, Michalski R, Modiano D, et
al. Tracing genetic history of modern humans using X-chromosome
lineages. Human Genetics. 2007;122(5):13.

Zarins J. The Land of Incense: archaeological work in the Governorate
of Dhofar, Sultanate of Oman, 1990-1995. Muscat: Sultan Qaboos
University Publications; 2001.

Zarins J, Whalen N, Ibrahim M, Mursi A, Khan M. Comprehensive
Archaeological Survey Program: preliminary report on the Central
and Southwestern Province Survey: 1979. Atlal. 1980;4:9-36.



