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1. Introduction
For four weeks between 25 May and 22 June 

2018, the Eastern Bādiyah Archaeological Proj-
ect was once again camped by Wisād Pools in 
Jordan’s Black Desert (Fig. 1). The primary 
objective of the season was to continue exca-
vation of structure W-80, previously investi-
gated in 2013 and 2014 (Rollefson et al. 2013; 
Rowan et al. 2015a; Rollefson et al. 2018a). 
Radiometric dates indicate that W-80 was re-
peatedly occupied between at least the mid 7th 
and mid 6th millennia cal BC, represented in the 
southern Levant by PPNC / Yarmoukian and 
Wādī Rabāḥ cultural entities and in the north-
ern Levant and upper Mesopotamia by the Final 
PPNB / Early Pottery Neolithic and Halaf. Else-
where in Mesopotamia, the Hassuna, Samarra 
and earlier ‘Ubaid cultural entities held sway, 
while adjacent areas of the Arabian peninsula 
were characterised by the Northern Arabian 
Early Neolithic and Arabian Middle Neolithic. 
Evincing its geographical location, cultural re-
flections from all of these areas are manifest in 
the archaeological record of Wisād Pools.

Additionally, we wished to investigate a rep-
resentative example of the Timnian-type (Rosen 
2017: ch. 8) hut-and-enclosure compounds that 
cluster around the margins of the core area of 
Black Desert Neolithic (BDN [Wasse et al. in 
press]) structures surrounding the pools. This 
was done to test the hypothesis advanced by 
Betts et al. (2013: 189) that hut-and-enclosure 
compounds appear relatively late in the local 
Late Neolithic (LN) sequence. To that end, we 
conducted limited test excavations at structure 
W-400, located approximately 650m north of 
W-80.

2. Structure W-80
2.1. Methods

In 2018, the single-context recording system 
utilised at W-80 in previous seasons was refined 
with the aim of improving spatial and chrono-
logical resolution. A 1×1m grid was dropped 
into the structure and excavation proceeded 
by subdividing the single-context record into 
1×1m squares excavated in 5-cm spits. As has 
been the case since 2013, almost 100% of cul-
tural deposits were dry-sieved through a 5-mm 
mesh; substantial flotation samples were also 
taken (see 5.1 below).

2.2. Stratigraphy and Phasing
As excavation and analyses of W-80 are still 

ongoing, it would be premature to offer a defin-
itive interpretation of our results. It is clear that 
this substantial, somewhat rambling structure 
was repeatedly occupied, abandoned, modified 
and rebuilt over prolonged periods. Indeed, no 
two sections of walling are exactly alike. In 
the later stages of its use, W-80 saw increas-
ingly segmented use of internal space that was 
manifest in repeated subdivision. On at least 
one occasion, deep cuts were made into earlier 
deposits for the purpose of erecting or under-
pinning internal dividing walls of substantial 
upright basalt slabs. The mixing of deposits 
that resulted has made it difficult to reconstruct 
the architectural sequence with certainty across 
all parts of the structure. Notwithstanding these 
challenges, after three seasons of excavation 
some general observations regarding the pre-
historic stratigraphy and phasing can be made 
with a reasonable degree of confidence. These 
are summarised below, from earlier to later.
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2.2.1. (?) Early LN
In the closing days of the 2018 season, con-

firmation of our suspicions (Rollefson et al. 
2018a: 537) that W-80 might predate the Later 
LN (Baird’s [1993: 77-78] steppe-specific, pro-
jectile-point-based periodisation used hence-
forth) was discovered. Separated from the over-
lying Transitional Early LN / Later LN (see 2.2.2 
below) deposits in the south-eastern part of the 
interior by 5 - 10cm of extremely compact, red-
dish brown sand-silt with gypsum streaks, likely 
the remnants of a Transitional Early LN / Later 
LN gypsum-rich surface laid over a thickness 
of natural sediment, was an underlying paved 
surface. This consisted of smooth basalt slabs, 
some up to 1m in length, which were distinc-
tive on account of their olivinitic hue. To date 

this has not been seen elsewhere in W-80, nor 
in the immediate vicinity of the structure. Some 
of these pavers underlie the base of the verti-
cal interior slabs of the south-east wall of W-80 
by almost 20cm and, indeed, continue beneath 
them. The relationship of this paved surface to 
the structural components of W-80 exposed so 
far thus remains to be determined, as does its 
ultimate extent. What is significant is that the 
radiometric date associated with the Transition-
al Early LN / Later LN (Beta 366676 [see 2.2.2 
below]) provides a terminus ante quem for this 
phase of activity, in all probability pushing it 
back into the Early LN if not earlier. In this re-
spect it might be reiterated that quite substantial 
Late PPNB cultural deposits are known from 
the area immediately west of Pool 1 (Wasse and 

1.	Map showing the EBAP study area 
and location of sites mentioned in 
text (excepting al-Shabah located 
almost 500km south of Wisād 
Pools [base map after Mellaart 
1975: fig. 21]).
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Rollefson 2005: 17 [for location see Rowan and 
Hill 2014: fig. 1]). As a substantial hearth be-
tween two of the pavers associated with the (?) 
Early LN yielded multiple radiometric samples, 
we are hopeful that this phase will be directly 
dated in due course.

2.2.2. Transitional Early LN / Later LN
This phase of activity (Fig. 2) is associated 

with an earlier, 2.3-m-wide iteration (Rowan et 
al. 2015a: 6, fig. 12) of the main doorway in the 
north-east wall of W-80, which has a roughly 
paved threshold extending across its full width. 
The phase is characterised by the degraded 
remnants of a gypsum-rich surface (see also 
2.2.1 above) over which cultural deposits ac-
cumulated. The surface was thickest and best 
preserved around the northern and southern pe-
rimeter of W-80’s interior, but in all probability 
originally extended across its full extent as in-

dicated by preserved patches elsewhere. There 
is good evidence to suggest that the centre of 
the structure was more heavily disturbed in 
this and subsequent phases than its periphery, 
which doubtless contributed to the differential 
preservation of the surface. One previously re-
ported radiometric date has thus far been ob-
tained from these deposits. This yielded a range 
of 6,590 - 6,440 cal BC (Beta 366676 [Rollef-
son et al. 2018a: tab. 2]), straddling the Early 
LN / Later LN transition. In general terms, the 
cultural deposits associated with this phase 
consisted of pale ashy fills covering small, 
short-lived, stone-lined hearths (Fig. 3) and 
a high proportion of fire-cracked rock in the 
south-eastern part of the structure, with darker 
activity deposits elsewhere that seemed superfi-
cially associated with small grinding stones and 
heavily-worked cores.

No evidence for subdivision of the interior 

2.	Schematic plan of W-80 during the 
Transitional Early LN / Later LN 
phase (±6,590 - 6,440 cal BC).
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3.	Small, short-lived, stone-lined hearth of the Transitional 
Early LN / Later LN phase; note disturbance by Polyphylla 
sp. beetle larvae.

during the Transitional Early LN / Later LN 
was found and none of the stone-built installa-
tions and large, in-situ grinding slabs with cen-
tral mortars so characteristic of the subsequent 
Later LN phase (see 2.2.3 and 2.4 below) have 
been discovered to date. The abundance of ashy 

deposits in the interior hints that refuse disposal 
may not have been a priority, which is in turn 
suggestive (Hardy-Smith and Edwards 2004: 
255-257 and references therein) of relatively 
intermittent use and concomitantly low site-
occupation intensity (Munro 2004: S7). A ma-
jor deficiency in our current understanding of 
the Transitional Early LN / Later LN phase is 
that, owing to disturbance associated with later 
remodelling (see 2.2.3 below), we have so far 
been unable to reconstruct the architecture of the 
south-western part of W-80 during this phase, 
nor have we ascertained whether a central pillar 
was a feature of the structure at that time.

2.2.3. Later LN
It is currently not known whether the Later 

LN phase of activity (Fig. 4) segued directly 
out its precursor or if there was an intervening 
break in occupation. Similarly, it is not certain 
for how long it endured, nor if occupation was 

4.	Schematic plan of W-80 during the 
Later LN phase (±5,765-5,570 cal 
BC); internal installations repre-
sent earliest sub-phase. 
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continuous or intermittent. Two previously re-
ported radiometric dates can confidently be at-
tributed to this phase: one of 5,765 - 5,670 cal 
BC (Beta 395440 [Rollefson et al. 2018a: tab. 
2]) from a fire pit immediately south-west of 
the central pillar and the other of 5,710-5,570 
cal BC (Beta 366675 [Rollefson et al. 2018a: 
tab. 2]) from a slightly later sub-phase within 
the main structure.

The Later LN phase began with a far-reach-
ing remodelling of W-80. This included the nar-
rowing of the main north-east doorway to ca. 
0.6m (Rowan et al. 2015a: 4, 6, fig. 12) and 
the construction of the even narrower subsid-
iary south-west doorway. The latter gave ac-
cess to the so-called west porch with its in-situ 
grinding slab with central mortar (Rollefson et 
al. 2013: 12, figs. 6, 9b) and thence to the west 
forecourt enclosure (ibid.: 12, fig. 6). A clear 
shift to incorporating external space within the 
bounds of the structure seems thus to have oc-
curred. Establishing whether this was correlat-
ed with an increased focus on herding at W-80 
is a goal of ongoing faunal analysis.

Within W-80, a substantial irregular pit (see 
also 2.6 below) containing a large number of 
equid cranial fragments and teeth (cf. Wasse 
2019: 274-275) was cut through the Transition-
al Early LN / Later LN deposits in the area be-
tween the south-west doorway and central pil-
lar. This pit was at least secondarily associated 
with the erection or underpinning of the central 
pillar and north wall of the alcove (Rollefson et 
al. 2013: 12, figs. 6, 7a [see also Fig. 4]) and 
is one reason for our imperfect understanding 
of whether or not these architectural elements 
were part of the Transitional Early LN / Later 
LN structure. It is hoped that the forthcoming 
processing of extant additional radiometric 
samples will shed light on the matter.

There is good evidence (Rowan et al. 2015a: 
fig. 5) to suggest that a corbelled basalt-slab 
roof existed over at least part of the south-east-
ern quadrant of the structure during this phase, 
likely utilising the central pillar as a support. 
It’s unclear if this extended over the entire 
structure; the lower volume of potential roof-
ing slabs in the north half suggests otherwise. 
Nevertheless, it does seem probable that - at the 
very least - a cantilevered overhang of large ba-
salt slabs existed around the internal perimeter 

in this area. Such a construction would have 
provided shelter from the elements for stored 
items or perhaps even young animals. The pos-
sibility that there was an organic component to 
any superstructure, perhaps including tamarisk 
beams, reeds or woven bulrush leaves (see 5 
below), must also be considered.

As at aḍ-Ḍuwaylah (Betts et al. 1998: 48, 
figs. 3.16-17), a general focus on paving at least 
part of the individual spaces within the newly 
expanded bounds of W-80 characterised the 
Later LN. This included the alcove and so-called 
west porch, as well as the vestibule inside the 
south-west doorway (Rollefson et al. 2013: 13, 
fig. 6; Rowan et al. 2015a: 4, fig. 7a). Addition-
ally, paved areas or perhaps low benches were 
installed around the northern and south-eastern 
internal perimeters (Rollefson et al. 2013: 12, 
figs. 6, 7b) of the main structure. A marked con-
trast with the previous phase can be seen in the 
installation of superimposed sequences of large 
grinding slabs with central mortars in the north-
ern half of the structure (Rowan et al. 2015a: 
5-6, fig. 9). Substantial fire pits lay in the spaces 
between these slabs, representing a migration 
of the focus of burning from the southern (see 
2.2.2 above) to the northern part of the structure. 
Slightly later, a rectangular bin (ibid.: 6, fig. 10) 
was constructed along the inner face of the west 
wall of the northern area. The general impres-
sion gained is of a shift from short-lived, expedi-
ent hearths in the lee of the high walls around the 
south-eastern quadrant of the structure, perhaps 
with shelter from the wind being foremost in 
mind, to the establishment of a more formalised 
and heavily invested cooking and food-prepara-
tion area in the north. This may also have freed 
up sheltered sleeping space in the south-eastern 
quadrant. Interestingly, the Transitional Early 
LN / Later LN gypsum-rich surface was compar-
atively better preserved under the heavy grind-
ing slabs and paving of this phase. This is further 
evidence - if any were needed - that disturbance 
of accessible earlier deposits is endemic within 
W-80, whether by Polyphylla sp. beetle larvae 
(cf. Betts et al. 2013: 54 [see also Figs. 3 and 
18]), other burrowing animals or indeed the hu-
man occupants of the structure. This has serious 
and as yet unquantified implications for the in-
tegrity of our stratigraphic analyses, which must 
at this stage be regarded as broad brush.
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Some of the most far-reaching changes 
associated with the onset of Later LN phase 
relate to the aforementioned narrowing of the 
main north-east doorway. This was achieved by 
inserting a blocking wall within the northern 
part of the much wider Transitional Early LN 
/ Later LN entrance, creating the back wall of 
a north-east forecourt. The latter was flanked 
by a low, curving wall to the north-west, above 
which lay a raised, partially paved activity area 
or low platform. Vast quantities of chipped stone 
and bone refuse were found on and around this 
platform, raising the possibility that it served 
as a focus for some combination of primary 
processing outside the main structure and 
secondary disposal of waste from the interior. 
Either might be taken as indicative of a higher 
degree of sedentism than hitherto (Hardy-Smith 
and Edwards 2014: 255-257). At the same time, 
evidence for internal partitioning of the main 
structure increased (Rollefson et al. 2013: 11-
13, fig. 5; Rowan et al. 2015a: 4, fig. 7a).

The reason for these changes at W-80 re-
mains a matter for speculation. A straightfor-
ward functional interpretation of the narrowing 
of the doorway, perhaps linked to the desirabil-
ity of reducing its width in response to climatic 
change, or to prevent uncontrolled encroach-
ment of the interior by livestock, is possible. 
At the same time, it’s undeniable that the newly 
constructed north-east forecourt would have 
imposed a degree of separation between the 
now-private interior and public outside world. 
Many of the observations noted above bring to 
mind Hardy-Smith and Edwards’ (2014: 256) 
proposal that “[i]ncreased formalization in the 
use and maintenance of space for separate ac-
tivities is correlated with increased efforts in 
keeping the house clear of accumulated materi-
als”. Indeed, the restricted access, increased in-
vestment in exclusive installations and storage, 
internal compartmentalisation and an increas-
ing emphasis on privacy generally that has been 
documented at W-80 might serve as a textbook 
example of increasing household autonomy.

2.2.4 Final LN
It’s clear that at least part of the Later LN 

roof and possible cantilevered overhang (see 
2.2.3 above) had collapsed into W-80 prior to 
the Final LN phase. This possibly intentional 

act would have significantly reduced the space 
within the structure and was likely accompanied 
by a deliberate blocking of the south-west 
doorway and vestibule. The remaining useable 
space in the eastern two-thirds of W-80’s interior 
was patched up with areas of rough paving, as 
well as some roughly corbelled roofing. The 
southern part of the Final LN structure saw 
several episodes of subdivision, representing 
a continuation of the trend first seen in the 
previous phase, whilst the northern part seems 
to have remained open plan. It’s possible that 
the uppermost of the large grinding slabs with 
central mortars were reutilised in this phase. 
The platform on the north-west side of the 
north-east forecourt remained in use, but by 
this stage had spilled into the forecourt itself, 
covering most of its area with the result that 
access to W-80 was now via a narrow, curving 
‘corridor’, partially paved, that snaked past the 
slumped platform (Fig. 5). As refuse and stone 
accumulated atop the platform, it was tidied up 
with areas of rough paving on more than one 
occasion.

During the Final LN phase, it seems that 
the by now ancient main structure of W-80 
functioned less as a heavily invested place of 
primary residence than as an expedient and 
likely intermittently utilised “windbreak with 
numerous renovations for a variety of tasks, 
including butchering, grinding stone activity, 
lithic production, and bead manufacture” 
(Rowan et al. 2015a: 4). Although the nature of 
the cultural deposits hints at repeated intermittent 
visits over many years, in the absence of any 
radiometric dates for this phase it’s imprudent 
to speculate as to its temporal extent or the 
intensity of occupation it represents. The latest 

5.	Final LN phase entrance ‘corridor’ to W-80, curving past the 
platform to left which now fills the north-east forecourt.
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radiometric date associated with the Later LN 
(Beta 366675 [see 2.2.3 above]) provides a 
terminus post quem for the Final LN phase of 
the mid 6th millennium cal BC. This sits well 
with Baird’s (1993: 78) caveated attribution of 
arrowhead assemblages containing an absolute 
predominance of transverse points (see 2.3 
below [also Tables 3 and 4]) to the 6th and 5th 
millennia cal BC.

2.3. Chipped Stone 
A total of 810 formal tools was recovered 

during the 2018 season from W-80 (Table 1). 
Blanks for formal tools relied heavily (62.4%) 
on blades and bladelets (Table 2). A variety of 
flake types made up the bulk of the other blanks, 
and 13 formal tools were made on recycled older 
flakes and cores (including one Levallois flake).

Although projectile points played a signifi-

cant role in the tool inventory at 17.4%, this is 
only about half of the rate for the upper lay-
ers of the structure excavated in 2013 and 2014 

Table 1:	Tool types and classes from W-80, 2018.
Tool type n % Class n %

Projectile point 141 17.4 Points 141 17.4
Burin 32 4.0 Burins 32 4.0
Truncation 19 2.3 Truncations 19 2.3
Endscraper 15 1.9 Scrapers 71 8.8
Sidescraper 52 6.4 Notches 64 7.9
Tabular/fan scraper 4 0.5 Denticulates 124 15.3
Notch 64 7.9 Knives 64 7.9
Denticulate 124 15.3 Drilling tools 61 7.5
Unifacial knife 38 4.7 Bifaces 9 1.1
Bifacial knife 16 2.0 Wedges 118 14.6
Seam knife 10 1.2 Polyhedrons 67 8.3
Backed element 11 1.4 Pecking stones 4 0.5
Tanged blade 1 0.1 Other 36 4.4
Perforator 3 0.4 Total 810 100.0
Borer 28 3.5
Drill 30 3.7
Biface 9 1.1
Wedge 118 14.6
Polyhedron 67 8.3
Pecking stone 4 0.5
Microliths 7 0.9
Other 17 2.1
Subtotal 810 100.0
Retouched flake 51 (4.9)
Retouched blade 33 (3.2)
Utilized piece 53 (5.1)
Unclassifiable 96 (9.2)
Total 1043 (100.0)

In addition, there were six bone awls, three bone needle fragments and a bone spatula. More bone tools will be identified as faunal 
analysis continues.

Table 2:	Debitage blanks for formal tools from 
W-80, 2018.

Debitage type n %
Ordinary blade 308 54.7
Naviform blade 1 0.2
Bladelet 42 7.5
Flake 166 29.4
CTE 7 1.2
Burin spall 10 1.8
Microflake 1 0.2
Core, nodular 11 2.0
Core, tabular 4 0.7
Other 13 2.3
Subtotal 563 100.0
Unclassifiable 249 (30.7)
Total 812 (100.0)
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(ibid.: tab. 5). Haparsa points (Fig. 6) dominat-
ed the non-transverse types at 70.6% (24 of 34). 
A ‘new’ projectile point type called the ‘bolt’ 
(Fig. 7) was collected in 2018, although other 
bolt types were found on the surface at Wisād 1 
(Wasse and Rollefson 2005: 17) in 2011. Bolts 
bear bifacial covering retouch, have thick len-
ticular cross-sections, and weigh ca 3gm. Be-
cause of their weight, bolts were probably dart 
points propelled by spear-throwers (cf. Eigh-
mey 1992: 165-167). Credible comparanda 
from the Arabian peninsula have been present-
ed by Drechsler (2009: Appendix 1).

Tables 3 and 4 show the distribution of clas-
sifiable arrowhead types by phase of occupation. 
The (?) ELN phase remains incompletely exca-
vated and yielded no arrowheads in 2018. Table 
4 is especially informative, since it shows a con-
tinuous increase in the relative importance of 
transverse arrowheads between the Transitional 
Early LN / Later LN and Final LN. The data in 
Table 4, coupled with the aforementioned ra-
diometric dates (see 2.2 above), lend support to 
the assertion of Garrard et al. (1994: 87-88 [see 

7.	(a), (b) ‘Bolts’ from W-80; (c) Byb-
los point from W-80 (photographer 
G.O. Rollefson).

6.	Haparsa points from W-80 (photographer G.O. Rollefson).

(Rollefson et al. 2018a). Of the 132 classifi-
able arrowheads (cf. Table 3), 88 (66.7%) were 
versions of transverse types, which contrasts 
considerably with the 87.3% level seen in the 
upper levels from earlier excavation seasons 

Table 3:	W-80 projectile point types by phase, 2018 (upper table: absolute frequency; lower table: 
relative frequency).

T1
(n)

T2
(n)

T3
(n)

T4
(n)

Hap
(n)

Niz
(n)

Hrz
(n)

Byb
(n)

Oth
(n)

Unc
(n)

Total
(n)

FLN 12 7 6 2 1 0 0 0 1 0 29
LLN 17 3 6 0 9 4 0 1 2 2 44
ELN/LLN 17 10 8 0 14 6 1 2 3 6 67
Total 46 20 20 2 24 10 1 3 6 8 140

T1
(%)

T2
(%)

T3
(%)

T4
(%)

Hap
(%)

Niz
(%)

Hrz
(%)

Byb
(%)

Oth
(%)

Unc
(%)

Total
(%)

FLN 41.4 24.1 20.7 6.9 3.4 0.0 0.0 0.0 3.4 0.0 100.0
LLN 38.6 6.8 13.6 0.0 20.5 9.1 0.0 2.3 4.5 4.5 100.0
ELN/LLN 25.4 14.9 11.9 0.0 20.9 9.0 1.5 3.0 4.5 9.0 100.0

There was also one arrowhead (‘Other’ type) collected from the surface and not included in the table.
T1	 Stemmed Transverse	 T2	 Unstemmed transverse	 T3	 Rectilinear/ trapezoidal
T4	 Unclassifiable transverse	 Hap 	 Haparsa	 Niz	 Nizzanim	 Hrz	 Herzliya
Byb	 Byblos	 Oth	 Other	 Unc	 Unclassifiable
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also Baird 1993: 77]) that transverse arrowheads 
were introduced to the bādiyah sometime during 
the earlier 7th millennium cal BC.

Burins (Table 5), drills (Fig. 8; Table 6) and 
scrapers were all represented at low to medium 
levels of importance among formal tools, a pat-
tern that is consistent with the analysis of ear-

lier excavation samples. Burins were scattered 
across several classes and are relatively poor in 
truncation burins, the class that normally char-
acterises LN burins in the bādiyah. Drills are 
absolutely rare in the 2018 sample, suggesting 
a lack of focus on such activities in the earlier 
levels of W-80; bladelet blanks for drills are 
more numerous than burin spalls, challenging 
widely held views of the purpose of trunca-
tion burins. Among the ‘Other’ tools found in 
2018 is a pedunculated and serrated knife, pos-
sibly attached to a cord hung around the neck 
(Fig. 9b); there is a virtual twin illustrated from 
LN aḍ-Ḍuwaylah (Betts et al. 1998: fig. 4.32-
4). Another pedunculated tool in the shape of 
a miniature fan scraper was recovered from 
structure W-66 (Rollefson et al. 2011; Rowan 
et al. 2015b) at Wisād Pools in 2011 (Fig. 9a).

Two types that appeared in higher levels were 
wedges (Fig. 10) and polyhedrons (Figs. 11 and 

8.	(a), (b) Needle-sharp drills from W-80; (c) skewed drill from 
W-400 (photographer G.O. Rollefson).

Table 4:	Stratified comparison of classifiable 
transverse and other arrowheads from 
W-80, 2018.

Trans Non-Trans Ratio
(n) (%) (n) (%) (T : NT)

FLN 27 93.1 2 6.9 13.5 : 1
LLN 26 61.9 16 38.1 1.6 : 1
ELN/LLN 35 57.4 26 42.6 1.3 : 1

Table 5:	Burin types and classes from W80, 
2018.

Type n %
Simple 2 7.1
On break 6 21.4
Angle 1 3.6
Double simple 1 3.6
Double on break 1 3.6
Opposed simple-simple 3 10.7
Simple transverse 1 3.6
Transverse from lateral retouch 1 3.6
Straight dihedral 2 7.1
Canted dihedral 1 3.6
Opposed simple-dihedral 1 3.6
Concave truncation 5 17.9
Double concave truncation 2 7.1
Opposed concave-convex truncation 1 3.6
Subtotal 28 100.0
Indeterminate 3 (9.7)
Total 31 (100.0)

Class n %
Simple 14 50.0
Transverse 2 7.1
Dihedral 4 14.3
Truncation 8 28.6
Total 28 100.0

Table 6:	Drill types from W-80, 2018.
Type n %

Bladelet, symmetrical 11 44.0
Bladelet, asymmetrical 1 4.0
Burin spall, symmetrical 3 12.0
Burin spall, asymmetrical 6 24.0
Mèche de forêt 4 16.0
Subtotal 25 100.0
Bit only 5 (16.7)
Total 30 (100.0)

9.	(a) Pedunculated seam knife from W-66; (b) pedunculated 
serrated knife from W-80 (photographer G.O. Rollefson).
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12). More frequent than any other tool type ex-
cept points and denticulates, wedges (or pièces 
esquillées / splintered pieces) are generally 
small flakes or blades that bear opposed batter-
ing on the ends of the piece (bipolar wedges) or 
on the lateral edges (lateral wedges), or both. 
In view of the marshy environs around Wisād 
Pools (see 5 below), wedges would have been 
useful for splitting wood and reeds.

Polyhedrons are small flaked artefacts that 
occur in shapes such as spheroids, cuboids, or 
pyramids (although the separation into such 
categories is not always easy). Polyhedrons 
were first recognized by Cropper (2011) in 
her analysis of the Yarmoukian artefacts from 
Umm Mashraṭ I, near Mādabā in the highlands 
of western Jordan. Resembling tiny cores, their 
dimensions are so small that they and the flakes 
they produced do not have any apparent utili-
tarian function. As the maximum dimension of 
polyhedrons is consistently less than 20mm, “it 
is possible that polyhedrons exist at other sites 
but have been overlooked” (ibid.: 84). Crop-
per’s proposal that they may have been gaming 
pieces is plausible, although the possibility that 
they were part of a simple system of quantifi-
cation or record keeping cannot be excluded. 
There is a total of 162 polyhedrons from W-80 
(including the 2013-14 and 2018 seasons), 

11.	 (a), (b) Cuboid polyhedrons from 
W-80; (c), (d), (e) spheroid poly-
hedrons from W-80 (photogra-
pher G.O. Rollefson [note scale 
in (b) is 10 mm]).

12.	Pyramidal polyhedrons from 
W-80 (photographer G.O. Rollef-
son [note scale in (c) is 10mm]).

10.	(a) Wedge with heavy patination on one surface from W-80; 
(b) denticulated wedge from W-80 (photographer G.O. 
Rollefson).
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accounting for 5.5% of all formal tools; another 
41 polyhedrons (5.1% of formal tools) come 
from nearby contemporaneous W-66 (Rollef-
son 2019). ‘Tools’ is perhaps a misnomer for 
polyhedrons, but it is important to note their 
popularity compared to utilitarian pieces. Nota-
bly, only six polyhedrons were recovered from 
M7 SS-1, a result that adds to the distinction 
of chipped stone tool differences between W-80 
and M7 in such areas as burins and transverse 
arrowheads (ibid.).

The cores from the 2018 season (Fig. 13) are 
presented in Table 7. With the word ‘blade’ in 
the name, there are 61 blade cores (28.9%), al-
though this is misleading. Pyramidal, semi-py-
ramidal, 90° change-of-orientation and core on 
flake could also have produced blades. Further-
more, in view of the intensive core reduction, a 
mistake in blade removal may have eliminated 
all indications of the core’s original technologi-
cal status. One aspect of the cores from W-80 is 
the high degree of reduction (Fig. 13a, c), in-
dicating a practice of coping with the scarcity 
of good quality flint in the immediate vicinity 
of the site (the closest known source is 19km 
to the south-east at Tall al-Ḥibr. Another exam-
ple of parsimony is the reuse of earlier cores, 
some Palaeolithic (e.g. Fig. 13b), in addition 
to the scavenging of discarded older flakes and 
blades. Microflake cores, which have maximum 
dimensions of 30mm (but larger than 20mm), 
are rare and may simply be the continuation of 
the metric array of polyhedrons.

2.4. Ground Stone
As in past seasons, handstones dominate the 

ground-stone assemblage excavated in 2018 
(see Table 9). Virtually all of the ground-stone 
artefacts excavated at W-400 are handstones; 
all are made of basalt. At W-80, the highest 
relative frequency of ground-stone items (44%) 
is also handstones made of basalt. Grinding 
slabs and grinding slabs with a central mortar, 
also of basalt, are next in terms of frequency. 
As already noted (see 2.2.2 above), the very 
large, in-situ grinding slabs with a central mor-
tar seem on current evidence to be particularly 
associated with the Later LN phase of occupa-
tion. Not all ground-stone artefacts from W-80 
are basalt. Smaller, thin-worked pieces of sand-
stone, about 14% of the ground stone assem-
blage from 2018, appear to be palettes or small 
ground-stone fragments.

2.5. Special Finds
The list of special finds (Table 8) contains 

the general variety of artefacts commonly 
found at LN sites in the bādiyah. Two particu-
lar pieces associated with the Later LN phase 

13.	Cores from W-80: (a), (c) Exhausted single platform single 
face flake cores; (b) Palaeolithic core or biface re-pur-
posed as a Late Neolithic single platform single face flake 
core; (d) 90° change-of-orientation blade / flake core; (e) 
pyramidal core (photographer G.O. Rollefson).

Table 7:	Absolute and relative frequencies of 
all cores from W80, 2018.

Core Type n %
Bladelet core 8 3.8
Blade + bladelet core 2 0.9
Naviform blade core 2 0.9
Opposed platform non-naviform core 6 2.8
Single platform single face blade core 36 17.1
Single platform multiface blade core 6 2.8
Multiple platform multiface blade core 1 0.5
Single platform single face flake core 22 10.4
Single platform multiface flake core 12 5.7
Multiplatform single face flake core 14 6.6
Multiplatform multiface flake core 35 16.6
Single face radial core 3 1.4
Pyramidal core 6 2.8
Semi-pyramidal core 4 1.9
90° change-of-orientation core 13 6.2
Microflake core 7 3.3
Core on flake 32 15.2
Other 2 0.9
Subtotal 211 100.0
Tested piece 10 (3.3)
Unclassifiable 39 (12.8)
Manuports 45 (14.8)
Total 305 (100.0)
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demand special comment, however, for they are 
indeed special.

The first is a large block of red ochre (Fig. 14) 
weighing 580gm. It might be considered to be 
a ‘core’ of red ochre in view of the numerous 
broad negative flake scars on both surfaces; its 
mass indicates that it may have been associated 
with industrial use (but see 2.6 below). In addi-
tion to its popular association with symbolism 
(Hovers et al. 2003), ochre’s decay-impeding 
properties also make it useful in hide tanning 
(Rifkin 2011). In this regard, there may be a con-
nection with a possible gazelle-hide industry in 
the eastern bādiyah (Bar-Yosef 2016; Martin et 
al. 2016: 216; Wasse 2019: 272-274). Ochre has 
also been shown to be effective for developing 
a mastic for hafting stone tools (Wadly 2005). 

Red ochre is also known as ‘jeweller’s rouge’ 
and is used to achieve high polish on decorative 
objects, potentially including the stone sphere, 
likely a so-called ‘token’ (cf. Schmandt-Besser-
at 1992; note also a possible incised, conical 
stone ‘token’ fragment from structure M7 SS-1 
at Wādī al-Qaṭṭāfī [Rollefson et al. 2017: fig. 
16a]), and ‘mace-head’ fragment at Fig. 15a-b. 
In this context, it’s worth noting that polished 
stone ‘tokens’, including spheres, have been 
particularly associated with the Mesopotamian 
Hassuna and Samarra cultures of the later 7th 
and earlier 6th millennia cal BC (Schmandt-
Besserat 1992: 46-47), as well as with the later 
‘Ubaid culture (Carter 2018: 54-63).

The second special find of significant inter-
est is a perforated plaque - or ‘link’ - of mother-
of-pearl (Fig. 16). Mother-of pearl fragments 
have been relatively numerous at Wisād Pools, 
but the size of the plaque seems imbued with 
particular importance, either for the person 
who wore it, or for the building where it was 

Table 8:	Special finds from W-80, 2018.
Material n Material n
Ceramic sherds1 13 Clinopyroxene spheres 1
Stone beads2 32 Pounders4 3
Shell beads 21 Quartzite fragment 1
Bone beads 2 Shaped white stone 1
Dabba marble pendants 3 Polished stone 1
Sandstone palettes 6 Polished stone sphere ‘token’ 1
Sandstone rubbers3 6 Red ochre stained flake 1
Sandstone fragments 4 Stone bracelet fragments 7
Sandstone cylinder 1 Chalk ring 1
Flint cylinder 1 Mica fragments 4
‘Mace-head’ fragments 3 Red ochre pieces5 3
Mother-of-pearl plaque 1 Carnelian chunks 5
Mother-of-pearl fragments 5 Gaming piece? 1

1. All Yarmoukian; six from a single pot-break?	 4. One stained with red ochre.
2. Nine are of Dabba marble, two of carnelian.	 5. One is a core measuring 106×90×45mm; weight 580gm.
3. One stained with red ochre.

Table 9:	Ground stone from W-80 and W-400, 
2018.

Type W-80 W-400
n % n %

Grinding slab 4 8.0 1 11.1
Grinding slab with central mortar 2 4.0
Handstone 22 44.0 7 77.8
Rubber 3 6.0
Pebble 4 8.0
Pestle 1 2.0
Palette 4 8.0
Pounder 1 2.0
Multi-functional 4 8.0 1 11.1
Groove or incised 2 4.0
Fragment 3 6.0
Total 50 100.0 9 100.0

14.	Red ochre block found just inside W-80 Later LN phase 
north-east doorway (photographer G.O. Rollefson).
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recovered. A very similar object, identified as 
Unio sp. freshwater mussel and similarly dated 
to ca 6,400 - 5,700 cal BC, was recovered from 
Level AV at el-Kowm 2 in the Syrian steppe 
(Stordeur [ed.] 2000: 210-211, fig. 2a, 304, fig. 
1). This hints at the probable existence of exten-
sive pan-bādiyah hunting and herding networks 
at this time (cf. Wasse 2019).

2.6. Structured Placement of Objects
A phenomenon that has been recorded at 

W-80 since excavation began in 2013, though 
not necessarily recognised for what it was, con-
cerns the structured placement of objects in areas 
of the structure that were of particular interest to 
those who used it. Foremost amongst these were 
the north-east doorway in its narrowed, Later 

LN iteration and the central pillar.
The substantial worked block of red ochre 

already noted (see 2.5 above; also Figs. 4 
and 14) was found pressed vertically into 
the ground just inside the north-east doorway 
(Fig. 17). In this regard, it may be noted that at 
Çatalhöyük red ochre was found “sprinkled on 
burials, and on thresholds between rooms espe-
cially” (Hodder 2006: 190 [our emphasis]). The 
large, perforated mother-of-pearl plaque (see 
2.5 above; also Figs. 4 and 16) was secreted 
in the wall adjacent to and slightly above the 
same threshold, placed vertically immediately 
behind the north-western upright of the door-
way (Fig. 17). Additionally, a naviform-type 
blade was discovered in the blocking of a win-
dow in the well-preserved south-east wall of 
the main structure (see Fig. 4). It may be sig-
nificant that all of these finds were located at 
physical and potentially conceptual vulnerabili-
ties in the structure that gave access to its in-
terior (‘domus’ [sensu Hodder 1990]) from the 
outside world (‘agrios’ [ibid.]). It’s therefore 
conceivable that they may have served some 
apotropaic function (cf. Gebel 2002). A distal 
lion phalanx found under a paving slab in the 
south-eastern quadrant of W-80’s interior may 
have performed a related ‘strengthening’ func-
tion, perhaps being “placed [there] during... 
construction... to act as a delegate of humans 
against threatening external forces” (Hodder 
2006: 189). The substantial Later LN irregular 
pit containing equid cranial fragments and teeth 
in the area between the south-west doorway and 
central pillar has already been mentioned (see 

15.	(a) Polished stone sphere ‘token’ from W-80 Later LN 
phase pit between central pillar and south-west doorway; 
(b) ‘mace-head’ fragment from foundation deposit around 
base of W-80 central pillar; (c) bone spatula from founda-
tion deposit around base of W-80 central pillar (photogra-
pher G.O. Rollefson).

16.	Perforated mother-of-pearl plaque from behind north-west 
jamb of W-80 north-east doorway (photographer G.O. 
Rollefson).

17.	Red ochre block in situ (circled) just inside W-80 Later LN 
phase north-east doorway; location of perforated mother-
of-pearl plaque in wall behind north-western jamb of door-
way also shown (cross [see also Fig. 4]).
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2.2.3 above). Of particular interest here is the 
fact that it also yielded the aforementioned pol-
ished stone sphere ‘token’ (Fig. 15a).

Considerable careful work was done in 
2018 around the central pillar in the interior of 
W-80. Buttressing stones seem to have been 
placed around its base at the start of the Later 
LN phase, but sadly it proved impossible to as-
certain whether the pillar itself was a Later LN 
or earlier erection. What was discovered, how-
ever, were intriguing foundation deposits di-
rectly under the buttressing stones (see Fig. 4), 
atop but not within the abovementioned pit fill. 
These consisted of gazelle cranial fragments 
and at least five mandibles placed carefully at 
the base of the pillar (Fig. 18), as well as a fine 
bone spatula (Fig. 15c) and the aforementioned 
polished ‘mace-head’ fragment (Fig. 15b). In a 
subsequent sub-phase of the Later LN, a pre-
viously reported cache of gazelle / caprine as-
tragalae (Rowan et al. 2015a: 6, fig. 11b) was 
deposited at the base of the same pillar, with an-
other (ibid.: fig. 11a) just inside the main north-
east doorway, close to but 18cm higher than the 
abovementioned red ochre block.

These observations suggest, first, that a 
fully functionalist interpretation of the cen-
tral pillar may be inadequate and, second, that 

the structured placement of objects around the 
main doorway was relatively enduring behav-
iour at W-80, at least during the Later LN. Fur-
thermore, it seems clear that when the structure 
was remodelled at the start of that phase, every 
effort - both physical and symbolic, if indeed 
these can or even ought to be separated in the 
LN context - was made to ensure its prosperity 
and protection. As a concluding aside, it can be 
noted that the recurring structured deposition 
of mace-head fragments, the vertical placement 
of objects in the ground and the utilisation of 
red ochre or other such pigment has been doc-
umented in closure deposits at distant though 
near-contemporary Khirokitia on Cyprus (Le 
Brun 2017: 233-235, figs. 6, 9). The potential 
significance of this is discussed in detail else-
where (Wasse and Clarke 2020).

3. W-400
Owing to the primary focus of work at W-80, 

our 2018 excavations at W-400 (Fig. 19) were 
limited in scope. This complex was selected for 
investigation because it was an unlooted, rela-
tively small, Timnian-type (Rosen 2017: ch. 8) 
hut-and-enclosure compound of a type we were 
already familiar with from previous research 
along Wādī al-Qaṭṭāfī (Wasse et al. 2012).

18.	Later LN phase foundation deposit of gazelle cranial ele-
ments and mandibles at base of central pillar; note distur-
bance by Polyphylla sp. beetle larvae.

19.	Aerial view of hut-and-enclosure compounds, including 
W-400 (circled), on the north-west margin of the LN core 
area at Wisād Pools.
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As only a relatively small amount of sedi-
ment was excavated, the number of recovered 
chipped stone artefacts was low. They included 
two bādiyah points and a bifacial seam knife 
(Fig. 20). The seam knife has a close parallel 
with one from LN aḍ-Ḍuwaylah (Betts 1998: 
fig. 4.28-1). A highly skewed small drill was 
also unearthed (Fig. 8c), as well as a blade core 
on a blade. Small finds from W-400 were also 
limited in number. They included seven clino-
pyroxene spheres (‘false obsidian’ [cf. Betts 
1985: 51-52]), seven carnelian chunks, three 
Dabba marble fragments, a small fragment of 
red ochre and two stone beads.

Although the material recovered from W-400 
is suggestive of a LN date for this structure, it’s 
too early to speculate as to whether it may have 
been contemporary with all or part of the occu-
pation at W-80 and W-66. The attached enclo-
sure suggests that it may have been occupied by 
herders, while the two Badiyah points hint at a 
closer cultural affiliation with sites such as M7 
SS-1 in Wādī al-Qaṭṭāfī (Rollefson et al. 2016: 
table 2, fig. 7, 2017: tab. 5, fig. 7c-d [see also 
Nishiaki 2019: 184-185, 187 re. Badiyah points 
in the Syrian and Iraqi steppe]) than with W-80 
and W-66 less than a kilometre to the south. 
The location of W-400 some distance from the 
pools on the margins of the LN core of the site 
is intriguing, raising the possibility that prime 
locations closer to the water may already have 
been taken by more established users of the 

locality. If supported by future research, the im-
plication that multiple social groups may con-
currently have exploited the resources of Wisād 
Pools would present an exciting opportunity to 
explore notions of territoriality, exclusivity and 
access during the LN.

4. Ceramic Petrography
Ceramic petrography was conducted on 18 

pottery samples recovered from W-66 and W-80 
during the 2013 and 2014 seasons.  All of the di-
agnostic decorated sherds could be attributed to 
the Yarmoukian cultural entity; most of the plain 
body sherds displayed the remnants of red slip. 
Of particular interest was the provenance of the 
raw materials used to manufacture this pottery, 
given the paucity of known clay resources in the 
vicinity of Wisād Pools and the high probability 
that this pottery was made elsewhere and car-
ried in. Petrographic analysis was undertaken 
using methods adapted from those proposed by 
Quinn (2013) and Whitbread (1995).

Petrographic analysis revealed that all pot-
tery samples were made using calcareous clays, 
tempered with grog and / or chaff. Six distinct 
clay sources were identified, based on the min-
eralogy of their silt-sized (<60μm) inclusions. 
This constitutes a much higher degree of clay 
variation when compared to other LN sites with 
petrographic data available, especially when 
the small assemblage size at Wisād Pools is 
taken into account (Goren 1991; Cohen-Wein-
burger 2002: 139; Gibbs 2008: 257-258; Braun 
and Kafafi 2019). The clay sources identified 
at Wisād Pools fall into two main groups: those 
with silt-sized, rounded basalt grains and re-
lated minerals (olivine; pyroxenes; plagioclase) 
and those without basalt grains.

Whilst the precise sources of the clays used 
to manufacture the W-66 and W-80 pottery can-
not be determined at this stage, the three clay 
fabrics containing silt-sized basalt grains could 
plausibly have originated from the Black Des-
ert region. It should once again be emphasised, 
however, that clay deposits have not been iden-
tified to date in the vicinity of Wisād Pools. 
Fabrics containing basalt inclusions are known 
from LN ‘Ayn Ghazāl (Braun and Kafafi 
2019), which suggests that pottery was circu-
lating between the basaltic regions of the south-
ern Levant - potentially including the Black 20.	(a), (b) Badiyah points from W-400; (c) bifacial seam knife 

from W-400 (photographer G.O. Rollefson).
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Desert, but perhaps more likely the Jaulan and 
Hauran - and the Jordanian highlands. Owing 
to the ubiquity of basalt in the Black Desert, 
the three clay fabrics lacking basalt grains al-
most certainly originated outside that region. It 
therefore seems likely, owing to these factors 
as well as the infrequency of pottery at the site 
generally, that ceramics were made elsewhere 
and brought to the Wisād Pools area. At W-80 
in particular, the wide variation evident in clay 
fabric mineralogy and the fact that the majority 
of analysed sherds can be attributed to a single 
phase, the Later LN, suggests the presence of 
several contemporary yet distinct ceramic com-
munities of practice. Overall, the petrographic 
evidence supports the notion that a number of 
networks, at least some of which extended be-
yond the Black Desert, may have converged at 
Wisād Pools during the LN. The apparent ab-
sence of diagnostic, post-Yarmoukian sherds 
remains puzzling, however, in view of radio-
metric and stratigraphic evidence for the utili-
sation of W-80 during the second quarter of the 
6th millennium cal BC and thereafter.

5. Climate, Vegetation and Subsistence
In recent years, it has become abundantly 

clear that the landscape and vegetation around 
Wisād Pools would have been significantly 
more verdant and better resourced during the 
LN than the grimly arid conditions that char-
acterise the locality today (Rowan et al. 2017, 
109-110 and references therein). Regional iso-
topic data have suggested that “[t]he time inter-
val between 8.5 and 7ky [was] characterized by 
a... deluge period when annual precipitation was 
extremely high” (Bar-Matthews et al. 1999: 91 
[see also Bar-Matthews and Ayalon 2004: 385; 
Rosen 2017: 83-84]). At Wisād Pools, this is 
manifested by the documented presence of oak 
stands, marsh plants and perhaps willow in their 
respective environmental niches (Rowan et al. 
2017, 109-110 [see also 5.1 and 5.2 below]).

A priority for future research will be to try 
to build up a picture of diachronic change in 
the climate and environment of the EBAP study 
area (see Fig. 1) during the LN, paying particu-
lar attention to the interplay between anthro-
pogenic factors and the potential impact of the 
longer 8.2ka climate event of ca 6,300 - 6,000 
cal BC (Mottram 2016: 40) in shaping resource 

availability and site-occupation intensity. In 
this regard, it’s worth reiterating that evidence 
for a possible episode of soil erosion or defla-
tion dated by OSL to 7.9±0.7ka (Ikram 2016: 
27, 31-32) has been recovered from a mudpan 
at the southern edge of Wisād Pools.

5.1. Botanical Remains
Sediment samples recovered in 2018 from 

hearths and fire pits yielded, through the flota-
tion process, an interesting assortment of plant 
remains that contribute to our understanding of 
environment and seasonality at Wisād Pools. 
From the 11 samples that were analysed (nine 
from W-80; two from W-400), 15 different gen-
era, as well as specimens from five families that 
could not be more specifically identified, were 
documented. All taxa are wild, although a large 
Gramineae (cereal-sized but poorly preserved) 
and legume warrant further investigation. As 
in previous seasons (Rollefson et al. 2018: tab. 
1), the most abundant seed was from the genus 
Arnebia (Arnebia) (Fig. 21), which were not 
charred and were a whitish yellow colour. Spe-
cies in this genus are commonly desert annuals 
or perennials and have roots that can produce a 
red or violet dye (Feinbrun-Dothan 1978: 68-
70; Betts et al. 1998: 188); they are also known 
to havea many medicinal properties (Rollefson 
et al. 2018: 537 and references therein). It may 
be noted in passing that sparse charred remains 
of Arnebia were found in both Late PPNB and 
LN contexts at aḍ-Ḍuwaylah (Betts et al. 1998: 
188, tab. 9.2). Aizoon (stonecrop) is the next 
most common genus in the 2018 samples from 
Wisād Pools; it has many species that are gen-
erally herbs or low shrubs. These plants can be 
found in dry watercourses and oases in hot des-
erts (Zohary 1966: 74-75).

21.	Arnebia nutlet from W-80 (scale is 2mm; photographer Jen 
Ramsay).
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The remaining genera recovered in 2018, 
though sparse in number, provide evidence of a 
local desert environment as well as indications 
of at least seasonal precipitation and, in some 
presumably nearby locations, more verdant 
conditions than today. Species in genera such 
as Melilotus and Cladium, which are generally 
found in more hydrophilic environments in-
cluding moist soil, marsh or in proximity to riv-
erbeds, were identified. Genera that have spe-
cies more commonly associated with desertic 
environments include Aizoon, Astragulus, Ero-
dium, Malva and Phalaris. Interestingly, these 
genera also have species that are commonly 
found in fields and in more lush environments. 
All species identified flower between January 
and June, except Cladium sp., which flowers 
between April and September and Phalarus, 
which flowers between March and August. 
Consequently, it seems likely that at least some 
hearths and fire pits were utilised - through per-
haps not exclusively - in the spring, likely the 
months of April and May.

Fragments of parenchymateous tissues were 
recovered and are likely Ficus sp. (fig); there 
are also achenes, that is to say seeds, of fig in 
two samples. Similar fig remains were identi-
fied in samples recovered from structure M7 
SS-1 at Wādī al-Qaṭṭāfī in 2015 (Rollefson et 
al. 2016: 6). It should once again be empha-
sised that this need not imply that fig trees were 
growing locally, although that possibility can-
not be excluded, as the fruits have excellent 
storage properties and can be transported over 
long distances. Also found in the samples under 
discussion here was evidence of wild grasses 
(Gramineae) in the form of carbonised grains 
and a culm node. Three samples of seed recov-
ered from charcoal samples were identified as 
indeterminate nutshell, perhaps wild almond 
(cf. Prunus fenzliana) or other Prunus sp. pits; 
this would correspond with charcoal identifica-
tions. The sediment samples also contained pos-
sible eggshell, bone fragments and snail shells, 
the analysis of which will commence shortly.

5.2. Charcoal
Anthracological analyses of charcoal sam-

ples recovered at Wisād Pools in 2018 yielded 
evidence for wood being collected from a vari-
ety of ecological zones. Amongst the identified 

samples, deciduous oak and Prunus are repre-
sentative of open park woodland, whilst Anab-
asis, other Chenopdioideae, Zygophyllum and 
tamarisk are more indicative of arid and / or 
steppic environments, including the banks of 
brackish watercourses or ephemeral pools. Re-
garding the Prunus specimens, there are a few 
different species in this genus that have simi-
lar anatomy, including apricot, almond, plum 
and sour cherry; wild almond is perhaps the 
most likely candidate here. Of particular inter-
est is the identification of Salicaceae (cf. Salix 
sp. [willow]) charcoal (Fig. 22) from a hearth 
provisionally attributed to the Later LN phase, 
as this taxon requires perennial fresh water. As 
with fig, this need not imply that willow trees 
were growing in the vicinity of the site, al-
though that would be in concordance with other 
lines of evidence suggesting that conditions 
were distinctly better watered during at least 
part of the LN than today. A degree of caution 
is warranted, however, as the identified speci-
men came from a twisted epicormic shoot. This 
raises the possibility that the specimen was de-
rived from a basket or similar (cf. Hurcombe 
2014), which may of course have been carried 
in from elsewhere.

Regarding diachronic change, park wood-
land taxa are present throughout the long W-80 
sequence and, if anything, are more abundant 
during the Later LN. It should be emphasised 
that deciduous oak is fairly sensitive to brows-
ing. This implies the presence of locations 
within the site catchment that had sufficient 
water to support park woodland that weren’t at 
the same time exposed to the depredations of 
domestic stock.

22.	Salicaceae (cf. Salix sp. [willow]) charcoal from W-80 
hearth provisionally attributed to the Later LN phase (25× 
magnification; photographer Brita Lorentzen).
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5.3. Faunal Remains
Once again, abundant faunal remains were re-

covered in 2018, especially from structure W-80. 
The assemblage is currently under analysis.

6. Conclusion
In the ten years since the establishment of 

the EBAP in 2008, our understanding of what 
we have recently defined as the BDN (Wasse 
et al. in press) has been transformed. It seems 
increasingly probable that the multi-faceted 
and far-reaching changes documented at Wisād 
Pools and Wādī al-Qaṭṭāfī (inter alia Wasse and 
Rollefson 2005; Rollefson et al. 2011, 2013, 
2016, 2017, 2018a, 2018b; Wasse et al. 2012; 
Rowan et al. 2015a, 2015b, 2017) during the 
later 7th and earlier 6th millennia cal BC were 
not ‘some subtleties o’ the desert’, but were part 
of much wider regional transformative process-
es (e.g. Daune-Le Brun and Le Brun 2016 [Khi-
rokitia]; Nieuwenhuyse et al. 2016 [Tall Sabi 
Abyad]) playing out concurrently along the 
entire arc of the upper Mesopotamian and Le-
vantine ‘desert line’ (sensu Lewis 1987) (Wasse 
and Clarke 2020).

If that breathtaking geographical scope 
weren’t enough, recent data suggest that parts 
of south-central Anatolia may have witnessed 
many of the same changes, at the same time 
and likely for similar reasons. “[A]rchitectur-
al and spatial changes at… Çatalhöyük pro-
vide evidence for deeper economic and social 
changes taking place at ca. 8.2kyBP and in sub-
sequent centuries. Smaller, more independent, 
and more self-sufficient households emerged, 
replacing the previously dominant communal 
organisation” (Roffet-Salque et al. 2018: 4). 
In the opposite direction, the recent discovery 
of a Levantine-type mace head at al-Shabah 
in the Great Nefud desert (Scerri et al. 2018: 
fig. 5a) hints at a formative role for steppic 
Levantine cultural entities such as the BDN 
in the long-posited movement of mobile herd-
ers into Arabian peninsula during the later 7th 
and 6th millennia cal BC (e.g. Uerpmann et al. 
2000: 233). This supposition is supported by 
the close alignment of extant radiometric dates 
from Wisād Pools with Drechsler’s (2009: 161-
163, fig. 1) schema for the Neolithisation of 
Arabia. This posits peaks of ‘extensification’ 

(sensu Shennan 2018) between 6,700 and 6,400 
cal BC and after 6,000 cal BC, separated by a 
climate-influenced retreat to environmental re-
fugia during the later 7th millennium.

In sum, emerging evidence suggests that sites 
such as Wisād Pools and Wādī al-Qaṭṭāfī, cross-
roads on the steppe, may have been important 
hubs of cultural exchange between disparate re-
gions for at least some of the period in question. 
As “[f]undamental transitions... must have re-
quired a strong impetus” (van der Plicht 2011: 
237), a shaping role for the 8.2ka climate event 
in these events may reasonably be assumed. 
However, to attribute sole causality to climate 
change is to deny agency to human factors that 
may have been as influential, if not more so, in 
shaping the path of events. As the EBAP moves 
into its second decade, investigation of these is-
sues will be a priority, balancing supraregional 
interpretative frameworks against the elucida-
tion of detail at the local level.

Acknowledgements
Permission to carry out the work described 

in this report was kindly granted by the De-
partment of Antiquities of Jordan. The Depart-
ment was ably represented in the field by Mr. 
Ali al-Hajj. Especial thanks are due to the Royal 
Badiyah Forces of Jordan, who kept a watchful 
eye over us whilst we were camped at Wisād 
Pools. Funding was generously provided by the 
Oriental Institute of the University of Chicago 
and the Palestine Exploration Fund. Dr. Katha-
rina Schmidt not only participated in the field-
work, but also made a vehicle available to the 
project and graciously hosted us before and after 
the season at the German Protestant Institute of 
Archaeology in Amman. The fieldwork could 
not have been completed without the participa-
tion of Jordan Brown, Blair Heidkamp, Dr. Chad 
Hill, Dr. Morag Kersel, Tucker Partlow and Tom 
Röttger-Morgan, whose collective enthusiasm 
under simple camping conditions and extremes 
of climate never wavered. We are also grateful 
to the American Centre of Oriental Research and 
its director, Dr. Barbara Porter, for the many con-
tributions that helped to make the season a suc-
cess and for the post-season storage of artefacts 
and equipment. Mr. Ulaş Uğur assisted with the 
production of Figures 1, 2 and 4.



A. Wasse et al.: Eastern Bādiyah Archaeological Project: Preliminary Report 2018

– 267 –

Bibliography
Baird, D.
1993	 Neolithic Chipped Stone Assemblages from the 

Azraq Basin, Jordan and the Significance of the 
Neolithic of the Arid Zones of the Levant. Unpub-
lished PhD thesis, University of Edinburgh.

Bar-Matthews, M., Ayalon, A., Kaufman, A. and Wass-
erburg, G.
1999	 The Eastern Mediterranean Paleoclimate as a Re-

flection of Regional Events: Soreq Cave, Israel. 
Earth and Planetary Science Letters 166: 85-95.

Bar-Matthews M. and Ayalon A.
2004	 Speleothems as Paleoclimate Indicators, a Case 

Study from Soreq Cave Located in the Eastern 
Mediterranean Region, Israel. Pp. 363-391 in 
R.W. Battarbee, F. Gasse and C.E. Stickley (eds.). 
Past Climate Variability through Europe and Af-
rica. Dordrecht: Kluwer Academic Publishers.

Bar-Yosef, O.
2016	 Changes in ‘Demand and Supply’ for Mass Kill-

ings of Gazelles during the Holocene. Pp. 113-124 
in N. Marom, R. Yeshuran, L. Weissbrod and G. 
Bar-Oz (eds.). Bones and Identity: Zooarchaeo-
logical Approaches to Reconstructing Social and 
Cultural Landscapes in Southwest Asia. Oxford: 
Oxbow Books.

Betts, A.V.G.
1985	 Black Desert Survey, Jordan: Third Preliminary 

Report. Levant 17: 29-52.
Betts, A.V.G., Colledge, S., Martin, L., McCartney, C., 
Wright, K.I., Yagodin, V., Cooke, L., Garrard, A.N., Ha-
ther, J., McClintock, C., Lancaster, W. and Reese, D.
1998	 The Harra and the Hamad: Excavations and Sur-

veys in Eastern Jordan, Volume 1. Sheffield Ar-
chaeological Monographs 9. Sheffield: Sheffield 
Academic Press.

Betts, A.V.G., Cropper, D., Martin, L., McCartney, C., 
Cooke, L., Garrard, A.N., Lancaster, W., Lancaster, F., 
Matsaert, F., Pessin, H., Reese, D. and Willcox, G.
2013	 Later Prehistory of the Badia: Excavation and 

Surveys in Eastern Jordan, Volume 2. Oxford: 
Oxbow Books.

Braun, G.V. and Kafafi, Z.
2019	 Petrography of ʻAin Ghazal ceramics. Unpub-

lished manuscript on file, Department of Anthro-
pology, University of Toronto Mississauga.

Carter, R.
2018	 Globalising interactions in the Arabian Neolithic 

and the ‘Ubaid. Pp. 43-79 in N. Boivin and M.D. 
Frachetti (eds.). Globalization in Prehistory: Con-
tact, Exchange and the “People without History”. 
Cambridge: Cambridge University Press.

Cropper, D.
2011	 Lithic Technology and Regional Variation in Late 

Neolithic Jordan. BAR International Series 2291. 
Oxford: Archaeopress.

Cohen-Weinberger, A.
2002	 Petrographic Analysis of Pottery. Pp. 139-140 in Y. 

Garfinkel and M.A. Miller (eds.). Shaʻar Hagolan 
Volume 1: Neolithic Art in Context. Oxbow: Oxford.

Daune-Le Brun, O. and Le Brun, A.
2016	 “Singing in the Rain”: Khirokitia (Cyprus) in the 

Second Half of the Seventh Millennium cal BC. 
Pp. 153-168 in P.F. Biehl and O.P. Nieuwenhuyse 
(eds.). Climate and Cultural Change in Prehistor-
ic Europe and the Near East. IEMA Proceedings 
Volume 6. Albany: State University of New York 
Press.

Drechsler, P.
2009	 The Dispersal of the Neolithic over the Arabian 

Peninsula. BAR International Series 1969. Ox-
ford: Archaeopress.

Eighmey, J. 
1992	 A Functional Analysis of Projectile Points from 

the Neolithic Site of ‘Ain Ghazal, Jordan. Unpub-
lished MA thesis, Department of Anthropology, 
San Diego State University.

Feinbrun-Dothan N.
1978	 Flora Palaestina: Part III. Jerusalem: Israel 

Academy of Science and Humanities.
Garrard, A.N., Baird, D., Colledge, S., Martin, L. and 
Wright, K.I.
1994	 Prehistoric Environment and Settlement in the 

Azraq Basin: An Interim Report on the 1987 and 
1988 Excavation Seasons. Levant 26: 73-109.

Gebel, H.G.K.
2002	 Walls. Loci of Forces. Pp. 119-132 in H.G.K. 

Gebel, B.D. Hermansen and C.H. Jensen (eds.). 
Magic Practices and Ritual in the Near Eastern 
Neolithic. Studies in Early Near Eastern Produc-
tion, Subsistence and Environment 8. Berlin: Ex 
Oriente.

Gibbs, K.T.
2008	 Understanding Community: A Comparison of 

Three Late Neolithic Pottery Assemblages from 
Wadi Ziqlab, Jordan. Unpublished PhD thesis, 
University of Toronto.

Goren, Y.
1991	 The Beginnings of Pottery Production in Israel: 

Technology and Typology of Proto-Historic Ce-
ramic Assemblages in Eretz-Israel (6th - 4th mil-
lennia BC). Unpublished PhD thesis, Hebrew 
University of Jerusalem.

Hardy-Smith, T. and Edwards, P.C.
2004	 The Garbage Crisis in Prehistory: Artefact Dis-

card Patterns at the Early Natufian site of Wadi 
Hammeh 27 and the Origins of Household Refuse 
Disposal Strategies. Journal of Anthropological 
Archaeology 23: 253-289.

Hodder, I.
1990	 The Domestication of Europe: Structure and Con-

tingency in Neolithic Societies. Oxford: Black-
well.

2006	 Çatalhöyük: The Leopard’s Tale. London: Thames 
and Hudson.

Hovers, E., Ilani, S., Bar-Yosef, O. and Vandermeersch, 
B.
2003	 An Early Case of Symbolism. Ochre Use by Mod-

ern Humans in Qafzeh Cave. Current Anthropol-
ogy 44/4: 491-522.



ADAJ 60

– 268 –

Hurcombe, L.M.
2014	 Perishable Material Culture in Prehistory: Inves-

tigating the Missing Majority. Abingdon: Rout-
ledge.

Ikram, H.
2016	 The Paleoenvironments of Wisad, South-East Jor-

dan. Unpublished BSc dissertation, School of Ge-
ography, University of Nottingham.

Le Brun, A.
2017	 Voulu ou Accidentel, l’abandon à Khirokitia (Chy-

pre, VIIe-VIe
 
millénaires) de Plusieurs Construc-

tions à la Fin du Niveau C. Pp. 229-239 in J.D. Vi-
gne, F. Briois and M. Tengberg (eds.). Nouvelles 
Données Sur les Débuts du Néolithique à Chypre. 
Séances de la Société Préhistorique Française 9. 
Paris: Société Préhistorique Française.

Lewis, N.
1987	 Nomads and Settlers in Syria and Jordan, 1800-

1980. Cambridge: Cambridge University Press.
Martin, L., Edwards, Y., Roe, J. and Garrard, A.N.
2016	 Faunal Turnover in the Azraq Basin, Eastern Jor-

dan 28,000 to 9000 cal yrBP, Signalling Climate 
Change and Human Impact. Quaternary Research 
86: 200-219.

Mellaart, J.
1975	 The Neolithic of the Near East. London: Thames 

and Hudson.
Mottram, M.
2016	 When the Going Gets Tough: Risk Minimization 

Responses to the 8.2ka Event in the Near East 
and their Role in the Emergence of the Halaf Cul-
tural Phenomenon. Pp. 37-66 in P.F. Biehl and 
O.P. Nieuwenhuyse (eds.). Climate and Cultural 
Change in Prehistoric Europe and the Near East. 
IEMA Proceedings Volume 6. Albany: State Uni-
versity of New York Press.

Munro, N.D.
2004	 Zooarchaeological Measures of Hunting Pressure 

and Occupation Intensity in the Natufian: Impli-
cations for Agricultural Origins. Current Anthro-
pology 45/Supplement: S5-S33.

Nieuwenhuyse, O.P., Akkermans, P.M.M.G., van der Pli-
cht, J., Russell, A. and Kaneda, A.
2016	 The 8.2 Event in Upper Mesopotamia: Climate 

and Cultural Change. Pp. 67-94 in P.F. Biehl and 
O.P. Nieuwenhuyse (eds.). Climate and Cultural 
Change in Prehistoric Europe and the Near East. 
IEMA Proceedings Volume 6. Albany: State Uni-
versity of New York Press.

Nishiaki, Y.
2019	 Neolithic Finds from the Steppe Plateau of the 

Middle Euphrates, Central Syria. Pp. 179-189 in S. 
Nakamura, T. Adachi and M. Abe (eds.). Decades 
in Deserts: Essays on Western Asian Archaeology 
in Honor of Sumio Fujii. Tokyo: Rokuichi Shobo.

Plicht, J. van der, Akkermans, P.M.M.G., Nieuwenhuyse, 
O.P., Kaneda, A. and Russell, A.
2011	 Tell Sabi Abyad, Syria: Radiocarbon Chronology, 

Cultural Change, and the 8.2ka Event. Radiocar-
bon 53: 229-243.

Quinn, P.S.
2013	 Ceramic Petrography:  The Interpretation of Ar-

chaeological Pottery and Related Artefacts in 
Thin Section. Oxford: Archaeopress.

Rifkin R.
2011	 Assessing the Efficacy of Red Ochre as a Prehis-

toric Hide Tanning Ingredient. Journal of African 
Archaeology 9/2: 131-158.

Roffet-Salque, M., Marciniak, A., Valdes, P.J., 
Pawłowska, K., Pyzel, J., Czerniak, L., Krüger, M., Rob-
erts, C.N., Pitter, S. and Evershed, R.P.
2018	 Evidence for the Impact of the 8.2kyBP Climate 

Event on Near Eastern Early Farmers. Proceed-
ings of the National Academy of Sciences 115/35, 
8705-8709.

Rollefson G.O.
2019	 At the Core of the Matter: Aspects of Late Neo-

lithic Lithic Production at Wisad Pools, Black 
Desert, Jordan. Pp. 95-108 in S. Nakamura, T. 
Adachi and M. Abe (eds.). Decades in Deserts: 
Essays on Western Asian Archaeology in Honor 
of Sumio Fujii. Tokyo: Rokuichi Shobo.

Rollefson, G.O., Rowan, Y.M. and Perry, M.
2011	 A Late Neolithic Dwelling at Wisad Pools, Black 

Desert. Neo-Lithics 1/11: 35-43.
Rollefson, G.O., Rowan, Y.M. and Wasse, A.M.R.
2013	 Neolithic Settlement at Wisad Pools, Black Des-

ert. Neo-Lithics 1/13: 11-23.
Rollefson, G.O., Rowan, Y.M., Wasse, A.M.R. and Ker-
sel, M.M.
2018b	Eastern Badia Archaeological Project. Archaeolo-

gy in Jordan Newsletter: 2016 and 2017 Seasons: 
5-6. Amman: ACOR.

Rollefson, G.O., Rowan, Y.M., Wasse, A.M.R., Hill, 
A.C., Kersel, M.M., Lorentzen, B., al-Bashaireh, K. and 
Ramsay, J.
2016	 Investigations of a Late Neolithic Structure at 

Mesa 7, Wadi al-Qattafi, Black Desert, 2015. 
Neo-Lithics 1/16: 3-12.

Rollefson, G.O., Wasse, A.M.R., Rowan, Y.M., Kersel, 
M.M., Jones, M., Lorentzen, B., Hill, A.C. and Ramsay, 
J.
2017	 The 2016 excavation season at the Late Neolithic 

structure SS-1 on Mesa 7, Black Desert. Neo-Lith-
ics 2/17: 19- 29.

Rollefson, G.O., Rowan, Y.M., Wasse, A.M.R., Kersel, 
M.M., Hill, A.C., Lorentzen, B., Ramsay, J. and Jones, 
M.
2018a	 Excavation of Structure W-80: A Complex Late 

Neolithic Building at Wisad Pools, Black Desert. 
ADAJ 59: 531-544.

Rosen, S.
2017	 Revolutions in the Desert: The Rise of Mobile 

Pastoralism in the Southern Levant. London: 
Routledge.

Rowan, Y.M. and Hill, A.C.
2014	 Pecking at Basalt: Photogrammetric Documenta-

tion of Petroglyphs in the Black Desert, Jordan. 
Pp. 209-217 in B. Finlayson and C. Makarewicz 
(eds.). Survey, Settlement and stone: Essays in 



A. Wasse et al.: Eastern Bādiyah Archaeological Project: Preliminary Report 2018

– 269 –

Honour of Gary Rollefson. Berlin: Ex Oriente.
Rowan, Y.M., Rollefson, G.O., Wasse, A.M.R., Hill, A.C. 
and Kersel, M.M.
2017	 The Late Neolithic Presence in the Black Desert. 

Near Eastern Archaeology 80/2: 102- 113.
Rowan, Y.M., Wasse, A.M.R., Rollefson, G.O., Kersel, 
M.M., Jones, M. and Lorentzen, B.
2015a	 Late Neolithic Architectural Complexity at Wisad 

Pools, Black Desert. Neo-Lithics 1/15: 3-10.
Rowan, Y. M., Rollefson, G.O., Wasse, A.M.R., Abu-
Azizeh, W., Hill, A.C. and Kersel, M.M.
2015b	Revelations in the ‘Land of Conjecture’: New 

Late Prehistoric Discoveries at Maitland’s Mesa 
and Wisad Pools. The Eastern Badia Archaeologi-
cal Project, Jordan. Journal of Field Archaeology 
40/2: 175-188.

Scerri, E.M.L., Guagnin, M., Groucutt, H.S., Armitage, 
S.J., Parker, L.E., Drake, N., Louys, J., Breeze, P.S., Za-
hir, M., Alsharekh, A. and Petraglia, M.D.
2018	 Neolithic Pastoralism in Marginal Environments 

during the Holocene Humid Period, Northern 
Saudi Arabia. Antiquity 92/365: 1180-1194.

Schmandt-Besserat, D.
1992	 Before Writing: From Counting to Cuneiform. 

Austin: University of Texas Press.
Shennan, S.
2018	 The First Farmers of Europe: An Evolutionary 

Perspective. Cambridge: Cambridge University 
Press.

Stordeur, D. (ed.)
2000	 El Kowm 2. Une île dans le désert. La fin du Néo-

lithique précéramique dans la steppe syrienne. 
Paris: CNRS.

Uerpmann, M., Uerpmann, H.P. and Jasim, S.A.
2000	 Stone Age Nomadism in SE-Arabia - Palaeo-Eco-

nomic Considerations on the Neolithic Site of al-
Buhais 18 in the Emirate of Sharjah. Proceedings 
of the Seminar for Arabian Studies 30: 229-234.

Wadly, L.
2005	 Putting Ochre to the Test: Replication Studies of 

Adhesives that May Have Been Used for Hafting 
Tools in the Middle Stone Age. Journal of Hu-
man Evolution 49: 587-601.

Wasse, A.M.R.
2019	 A Joy of Wild Asses, a Pasture of Flocks: Hunting 

and Herding in the Greater Syrian Desert during 
the PPNB and Late Neolithic. Pp. 193-209 in S. 
Nakamura, T. Adachi and M. Abe (eds.). Decades 
in Deserts: Essays on Western Asian Archaeology 
in Honor of Sumio Fujii. Rokuichi Shobo: Tokyo.

Wasse, A.M.R. and Clarke, J.T.
2020	 Round houses, hunting and sheep: thematic con-

vergence in Cyprus, upper Mesopotamia and the 
Jordanian badia during the Later Neolithic? Un-
published manuscript.

Wasse, A.M.R. and Rollefson, G.O.
2005	 The Wadi Sirhan Project: Report on the 2002 Ar-

chaeological Reconnaissance of Wadi Hudruj and 
Jabal Tharwa, Jordan. Levant 37: 1-20.

Wasse, A.M.R., Rollefson, G.O. and Rowan, Y.M.
In press	Flamingos in the Desert: How a Chance En-

counter Shed Light on the ‘Burin Neolithic’ of 
Eastern Jordan. In P.M.M.G. Akkermans (ed.). 
Landscapes of Survival: The Archaeology and 
Epigraphy of Jordan’s North-Eastern Desert and 
Beyond. Sidestone Press, Leiden.

Wasse, A.M.R., Rowan, Y.M. and Rollefson, G.O.
2012	 A 7th Millennium BC Late Neolithic Village at 

Mesa 4 in Wadi al-Qattafi, eastern Jordan. Neo-
Lithics 1/12: 15- 24.

Whitbread, I.K.
1995	 Greek Transport Amphorae: A Petrological and 

Archaeological Study. Fitch Laboratory Occasion-
al Paper 4. Athens: The British School at Athens.

Zohary, M.
1966	 Flora Palaestina: Part I.  Jerusalem: Israel Acad-

emy of Science and Humanities.


