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Introduction

From May to July, 1990, the Wadi Ziglab
Project (Fig. 1) conducted its second season
of excavations at site WZ 200, Tabaqat
al-Buma, a site with Kebaran and late
Neolithic components that the project disco-
vered through test excavations in 1987. The
goals of the 1990 work were to determine the
spatial extent of the site, to discover whether
the late Neolithic component consisted of
domestic settlement or only funerary re-
mains, to examine the spatial organization of
a large portion of the Neolithic remains, and
to obtain a better sample of Kebaran material
from a more restricted portion of the site.

In addition, a small team was devoted to
continuing the programme of subsurface test-
ing, begun in 1986, to prospect for other sites
which, like Tabaqat al-Buma, are too deeply
buried to be visible by surface survey alone.

Background of the Project

During the last season of the Wadi
Ziglab Project in 1987 (Banning et al. 1989),
a 3 m by 0.75 m probe into the WZ200 terrace
(Area A) intersected deposits with mixed
Neolithic and Kebaran artifacts and some
large, flat-lying stone slabs which, when
removed, turned out to be the cap stones of a
substantial late Neolithic cist grave. While the
pottery and ground stone artifacts in this
tomb were well preserved, the human bones
were fragmentary and scattered. Nonetheless
the presence of two left tali, differing only in
size, indicated that the grave had been
occupied by two individuals differing either in
gender or in age. The pottery with the
interment, which apparently had been clus-
tered around the heads of the extended
skeletons, appeared to date from the mid-
seventh millennium bp, as subsequent
radiocarbon dates suggest (Fig. 2).

A second probe on the terrace, only 1.25
by 1.25 m in extent but almost 2 m deep

(Area B), passed through the Neolithic de-
posits and sampled undisturbed Kebaran ones
without reaching culturally sterile soil. Sever-
al radiocarbon dates on bone collagen from
these deep levels ranged from about 12,000 to
about 14,000 bp (Fig. 2).

Problems remaining from the 1987 sea-
son included discovering the nature of the
Neolithic use of the site — was it only a
cemetery or were there domestic remains as
well? — and providing a better understanding
of the chronological place and spatial dis-
tributions of both the Kebaran and the
Neolithic components.

GEOGRAPHICAL, GEOLOGICAL AND
ENVIRONMENTAL CONTEXT OF THE
1990 RESEARCH

The 1990 research in Wadi Ziglab con-
centrated on stream terraces in a stretch of
the drainage basin, outlined by steep slopes
incised by downcutting, between the eleva-
tions 200 and 300 m ASL. The primary focus
was on the terrace we have named Tabaqat
al-Buma (WZ 200), where most of the team
worked. Other terraces in which a small
survey team inserted test trenches lay south of
Tabagat al-Buma in Wadi Sofar, downstream
of Wadi Summayl (WZ 300-306) and north-
west at ‘Ayun al-Hammam on the uppermost
Wadi Ziglab (WZ 307 and 308) and about the
middle of Wadi ‘Aqgaba on the lower slopes of
al-‘Agaba (WZ 309) and ad-Dahabir (WZ
310).

A major objective of the 1990 field work
was to construct a more detailed and better
dated Late Quaternary history of the area
around WZ200. Geomorphic field work fo-
cused on a small reach of Wadi ‘Aqaba and its
tributaries 500 m upstream and downstream
of WZ200. W.Z200 lies on a colluvial slope
presently eroded along the slope toe by Wadi
‘Aqaba to the north. A tributary at the
eastern edge of the site erodes longitudinally
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Fig. 1. Location of the Wadi Ziglab research area in Jordan (EBB).

across the entire slope. The head of the slope
to the south rests against a steeply rising
bedrock hillside. Within the limited reach
examined around WZ200, six depositional
units outcrop in trenches and stream cuts; two
of these units contain distinct soil horizons.

Late Quaternary Stratigraphy

The major sedimentological and
pedogenic (soil) characteristics of each de-
positional unit are summarized in the follow-
ing descriptions and Fig. 3.

Unit 0 occurs in very small isolated lenses
at the surface at WZ200. Individual lenses
extend laterally for less than five meters. Unit
0 reaches the maximum observed thickness of
14 cm in Trench G-9. Very poor sorting and
lack of internal stratification in Unit 0 indi-
cate colluvial deposition by slope wash off of

the adjacent hillside. Unit 0 lies above Unit
la which contains Roman and Byzantine
sherds and has a radiocarbon date of AD
225-462 (calibrated, 95.5% confidence inter-
vals). Thus, Unit O is less than 1600 years old
and is probably much younger as no soil
development is present.

Unit 1 outcrops in every section studied
and thins significantly from the head to toe of
colluvial slopes, reaching only 30 cm at the
slope toe. The top of Unit 1 corresponds with
the present land surface except when below
Unit 0. The top 30-50 cm (Unit 1a) is a
slightly darkened gray A soil horizon. The
strength of A horizon development is
strongest at the toe of colluvial slopes on
nearly flat surfaces. In places A horizon
development may result from modern and
archaeological human activity.
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Fig. 2. Distribution of uncalibrated radiocarbon dates from site WZ 200 in years before present
(accelerator dates from Isotrace Laboratory, Toronto). Error bars are double the length
of the 68.3% confidence limits. The two middle late Neolithic dates and the late Roman
date are on charcoal; all others are on bone collagen.

Internal stratification is absent in Unit 1
except for two rock lines found over portions
of WZ200. The rock lines found at depths of
23 cm and 67 cm merge into a 45 cm thick
lense of gravel downslope from the dense
cluster of Neolithic rock walls at WZ200, and
are probably rubble from the collapse of
walls. The rock lines may represent land
surfaces at the beginning of (bottom rock
line) and after (top line) Neolithic occupa-
tion. If so, previous slopes were similar to
today’s as the rock lines parallel the present
surface.

Except for the rock lines, Unit 1 sedi-
ments lack internal stratification, are poorly
sorted, and contain angular cobbles. Such
characteristics indicate rapid deposition by
colluvial slope wash where very little trans-
port does not allow sorting or rounding to
take place. In places Unit 1b is almost pure
silt and at first appears different from col-
luvium, but calcareous marls upslope from
these areas weather to silt. Changes in bed-
rock upslope from different colluvial slopes
account for the highly variable texture found
in Unit 1b.

Unit 1a in general coincides with the
zone where Roman and Byzantine sherds
occur suggesting the top 30-50 cm of Unit 1
represents roughly 2000 years of deposition
(Fig. 3). Unit 1b contains late Neolithic

artifacts and structures. Unit 1 deposition
began sometime around 7000 BP as the
earliest Neolithic structures exposed during
the 1990 excavations occur at the base of Unit
1; radiocarbon dates of ca. 6600 bp come
from Unit 1. After a clearer understanding of
occupation phases at the site emerge and
more Cl4 dates are available, questions
concerning the deposition of Unit 1 will be
answered. For example, did deposition of
Unit 1 occur at a slow and constant rate or did
the majority of Unit 1 deposition occur in the
late Neolithic?

The thickest sections of Unit 2 occur near
the center of the wadi bottom and pinch out
towards the head of colluvial slopes. Where
Unit 2 pinches out, Unit 1 rests directly on
Unit 3. The similarity of Unit 1 and Unit 3
deposits sometimes masks the contact be-
tween the two despite a hiatus of 4000 years.

Unit 2 gravels are relatively well sorted
and well rounded compared to Unit 1. These
characteristics along with its distribution
(thickest at the center of the wadi bottom)
indicate alluvial deposition by ephemeral
flood events originating upstream in the
drainage basin.

The base of Unit 2, where exposed, is an
erosional surface cutting into Unit 3. This
erosion surface observed in three different
places appears quite extensive with over 1.5
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Fig. 3. Idealized stratigraphic column for depositional units outcropping in central Wadi Ziglab,
near site WZ 200, Tabaqat al-Buma (J. Field and E. Hustiu).

m of relief. The erosion surface and Unit 2
gravels date between 6600 and 11,800 bp as
determined by radiocarbon dates in Unit 1
and at the top of Unit 3 (Fig. 3). Without
dates from within Unit 2, the length of
erosion before Unit 2 deposition will remain
unknown.

The depositional characteristics of Unit 3
are similar to those of Unit 1. The poor
sorting and lack of internal stratification
indicate Unit 3 is a colluvial deposit. Soil
development helps distinguish between Unit
1 and Unit 3. Unit 3a has strong subangular to
rare prismatic structure and rare occurrences
of thin clay cutans. Clay content appears
higher than in Unit 1, soil carbonate develop-
ment is much stronger in Unit 3, showing a
whitened band 30-50 cm thick, and soil
development below this band gradually
weakens. A C soil horizon (Unit 3b) occurs
where soil development becomes very weak.

Kebaran artifacts occur throughout Unit

3 at WZ200, but none are visible in the other
two outcrops of Unit 3. Radiocarbon dates of
bone found in 1987 and 1990 from the top 130
cm of Unit 3 range in age from 11,000-15,000
bp (Fig. 2).

Unit 4, like Unit 2, appears relatively
well sorted with well rounded cobbles, but is
thicker and more extensive than Unit 2.
Ephemeral flooding in the wadi deposited
Unit 4, which does not pinch out on colluvial
slopes, but rests directly on and against
bedrock along the wadi edge.

In most places there is no stratigraphic
evidence that Unit 4 is different from Unit 2;
both units underlie Unit 1, except in Trench
E34 where Unit 4 lies below Unit 3. Howev-
er, several geomorphic observations disting-
uish these two alluvial units where stratig-
raphic evidence is absent. First, the top of
Unit 4 is topographically higher than the top
of Unit 2. Second, stronger soil structure and
redder soil color distinguishes Unit 4 from
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Unit 2. Clay cutans on ped faces appear in
some of the matrix around carbonate coated
cobbles of Unit 4. Finally, the average clast
size in Unit 4 is greater.

In one exposure 150 m east of WZ200, a
section of Unit 4 gravels appear folded into a
half syncline. The last major tectonic event in
the Jordan Valley, perhaps responsible for
this folding, occurred about 17,000 years ago
(Horowitz 1979).

Unit 5 is a heavily cemented silty gravel
with angular cobbles. The cementation forms
a plugged carbonate horizon; in places car-
bonate laminations occur at the top of the
plugged horizon (Stage IV to V soil carbon-
ate). Beneath the surface Unit 5 rests against
the base of the wadi hillside. Unit 5 is also
found on the steep wadi hillsides sometimes
high above the wadi bottom. Colluvial de-
position explains the distribution and charac-
teristics of Unit 5.

Laminar soil carbonate horizons in non-
limestone regions form very slowly and usual-
ly record Middle Pleistocene soil develop-
ment. Given the enormous amounts of sur-
rounding limestone bedrock in Wadi Ziqlab,
cementation of alluvial gravels at or near the
surface is likely to occur relatively rapidly.
Beneath the surface Unit 5 is in contact with
Unit 1 so stratigraphic evidence does not help
date Unit 5. Similar calcrete horizons in the
central Jordan Valley date to 12,000-20,000
BP (Horowitz 1979). Since Unit 5 is the most
heavily cemented deposit observed, Unit 5 is
likely the oldest deposit at the bottom of
Wadi ‘Aqaba.

Paleoenvironment

An idealized stratigraphic column, based
on the observations described above, helps
reconstruct the paleoenvironments and
paleotopography in Wadi Ziglab during the
last 14,000 years or more (Fig. 3). Paleoenvir-
onmental reconstructions require two levels
of analysis. First, what changes were there in
the wadi bottom and second what was the
timing and cause of these changes?

Presently at the bottom of Wadi ‘Aqaba
there is a gravelly ephemeral stream flowing
only during heavy or extended winter rains.
The stream runs between colluvial slopes on

either side and erodes nearly two meters into
the toe of the WZ200 colluvial slope. In
places the stream has cut into the steep
bedrock slopes completely removing colluvial
deposits. At present, only minor colluviation
occurs at the head of remaining colluvial
slopes as Unit 0 demonstrates. In time if the
present conditions persist, the stream will
eventually remove all colluvial deposits and
one wide gravelly stream bed will exist over
the entire wadi bottom.

During deposition of Units 1 and 3
extensive colluviation created a wadi bottom
landscape different from today. Instead of an
ephemeral stream bed cut into colluvial
slopes at the wadi bottom, the colluvial slopes
extended completely across the wadi bottom
creating a gentle swale. Perhaps a grassy
bottom existed on the swale adding organic
matter to the soil and forming the dark
grayish brown A horizon observed in Unit 1a.
The Unit 1 surface was nearly two meters
above the present wadi bottom as determined
by extending the slope of the remnant collu-
vial surface at WZ200. Given the similarity in
Unit 1 and Unit 3 deposits, the wadi bottom
landscape probably looked similar during
both intervals of colluviation. However, ero-
sion at the base of Unit 2 destroyed the
original Unit 3 surface making reconstruction
of the land surface at the end of Unit 3
impossible.

The wadi bottom at the time of Unit 2
and Unit 4 deposition looked more like the
present. Erosion of colluvium was most ex-
tensive during Unit 4 deposition as alluvial
gravels extend to the edge of the wadi.
During deposition of Unit 4 a gravelly stream
bed extended across the entire wadi bottom.
Any colluvium deposited between flood
events washed away with the next flood or
floods. The stream bottom configuration dur-
ing Unit 2 deposition was intermediate be-
tween that of today and during Unit 4
deposition. Near the wadi edges remnants of
the Unit 3 colluvial slopes remained at the
surface until the onset of Unit 1 deposition.

During the last 14,000 years the wadi
bottom underwent three major changes; a
major change occurred between each deposi-
tional unit. What induced these changes? The
underlying factor is a change in stream power
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